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| 
HERR KRUPP ON THE PERFORATION OF STEEL 


ARMOUR. 


Tue investigation of the laws of perforating armour- | 


plates at high velocities has not been satisfactorily 


attempted. Artillerists have had to content themselves | 


in all countries with empirical formule based on 


fragmentary evidence. For this, no doubt, obvious reasons | 


may be urged. It may ke said, first, that the plates often 
fracture, and so far the form of work done is changed, 


and still worse that the shot break, that the trials are | 


very costly and must be confined to the immediate object 
in view, and hence isolated results are obtained which do 
not lend themselves to the formation of series. 
answer to all this is that the question could be investi- 
gated on a miniature scale, which would cost compara- 


tively little, and so laws might be suggested such as would | 


admit of verification by any trials which might take place 
on a large scale. We believe ourselves that almost all 
laws on such questions are thus established, and both on 
this and on the other side of the Atlantic the cry has 
been raised for something to be attempted, though hitherto 
without success. So far as we aware, we all run very 
much in the same groove, and it is a curious spectacle. 
At Meppen, in a solemn German manner, is tried year 
after year how certain individual German plates behave 
under the attack of big German projectiles which 
will never be fired at these on service. At Gavre, French 
shot make an animated onslaught on French armour. 
At Portsmouth or Shoeburyness, British projectiles attack 
British plates. At Indian Head, the United States pro- 
jectiles of Carpenter and Wheeler-Sterling prove their | 
powers on Carnegie and Bethlehem armour. Rarely, 
indeed, is a plate attacked by any shot representing those 
which it could in any reasonable likelihood encounter in 
war. Atone time Holtzer’s shot were much used and 
formed a sort of international standard of comparison, 
but latterly this seems to have dropped out. Russia and 
some other Powers, from ordering armour abroad, have | 
brought the shot and armour of different countries into 
comparison occasionally ; but generally speaking it might 
be supposed that each nation was mainly interested in 
isolated facts connected with the attack of her own 
plates by her own shot, and did not care to obtain more 
general information, either by experiment or by the 
establishment of laws and formule. In this condition of 
things, it is curious to note how such individual efforts as 
are made bring out similar results, though sometimes 
masked in the different shapes assumed, and by the use 
of different systems of units. In our issue of April 24th 
last we pointed out how similar are two formule pro- 
posed by Krupp and Tresidder, the real difference being 
that in the former weight tells more than in the latter. 
It may be seen below that with projectiles of the same 
weight the formule become identical. Thus, written 
w v* 


in British units, Krupp’s formula is i= “. x 
d 

——_1 ___and Tresidder's @ = @™ x _! 

log -1 5°7776 a ae sada d log -1 8°8410° 


We may disregard all the constant factors, or allow them 
to flow, as it were, into one term, whose value will be 
determined once for all in practice. Taking Krupp’s 
2 y? 
formula and raising it to the power 2, we get #@ = —? — 
a 

x constant term. Next, supposing we are dealing with | 
shot of similar form, it follows that the weight will be in | 
proportion to the cube of the diameter, that is, for w we | 
may substitute for d* x some constant; applying this to 
Krupp’s as we now have it, and to Tresidder’s, we get in | 
each case {2 = d? v? x some constant; that is, they | 
become ident .zal, the sole difference between them having 
disappeared. 
_ This is a little remarkable, having probably never been 
intended, and the two formule having looked unlike in 
their original shape. We have, perhaps, a more striking 
instance of agreement in the case of a formula recently 
propounded by Krupp for use with the best and newest 
steel plates with hardened faces. This is taken from 
the translation of an article by Captain J. Castner, in Stahl 
und Hisen of April 1st, 1896. In continental units this 
1s given as p v? = 5800 a E?, where v is the striking velocity 
in metres, p the weight of projectile in kilos., a the diameter | 
of projectile in em., and E the thickness of the plate in | 
cm. Turning this into English units and transposing, | 
we get, 

pave 


vw (0:8987)° 
d 22046 x (38-2809)? x 5800 
which worked out by logarithms for a single constant 
becomes 
enw a3 
d “log 6-358" 
This is said to have been first laid down at the Krupp 
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Works, which may be true as applied to steel with a 
hardened face, but certainly is the oldest and simplest 
form of Fairbairn’s equation, and the one on which a rule- 


of-thumb was based many years ago, as explained in the | 
“* Official Text-Book on Armour and its Attack,” page 30, 31. | 
This rule-of-thumb was then applied to wrought iron, and | 
gave the best results, when the sectional density of the | 


w 


shot was such that == 0°41, and when the striking 
a 


velocity was not very far removed from 2000 foot-seconds. 


According to Krupp, we may now take it as based on the | 


best formula that can at present be suggested, and 
we find the average = for the six first armour-piercing 
a 


calibres of Krupp’s, which we take is 0°42, while for 
thirteen British it is 0-45. The striking velocity on service 
for heavier guns would probably not be very far removed 


from 2000 foot-seconds; so that a fairly sound rule-of- | 
thumb ought to follow—depending on the constant—and | 
approxi- | 
mately speaking of steel plates with hardened faces, | 
2000 foot - seconds striking velocity will give about | 


this turns out such that we may say, 


the calibre perforation, and other velocities proportion- 


ately. Thus a 6in. shot with 2000 foot-seconds may | 


perforate 6in. treated steel; with 1500 foot-seconds it 


may perforate 44in.; with 1000 it may perforate 3in., | 


and so on. 
to twice the thickness of wrought iron. 
of more trustworthy data this may be useful, but we 
need hardly say that it is only suggested, not at all esta- 
blished. It is possible that the hard-faced armour of the 
present day may crush less and tear more truly and 
completely than softer metal, and this suits the old 
formula, but with armour depending on its power to 


fracture the shot’s point, and with shots at all broken, | 


great elements of uncertainty must exist, and we are 
brought back to our need of systematic experiment in 
order to obtain any certainty. 








THE NORTH-EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS AT CARDIFF. 





On Thursday morning a considerable number of the 
members of the Institution, and local engineers assembled 
in the beautiful lecture theatre, in the house of the 
South Wales Institute of Mining Engineers, courteously 
placed at the disposal of the visitors, to hear two papers, 
one on “The Maintenance and Repair of Marine 
Boilers,” by Mr. Walliker, and the other by Mr. 
Fothergill on ‘Coal Consumption.” Both these papers 
we publish in full on other pages. Mr. Walliker is 
Lloyd’s chief engineer surveyor for the South Wales 
district, and Mr. Fothergill has made coal consumption 
and the marine boiler a life study. 

The discussion on Mr. Walliker’s paper, which was first 
read, was opened by Mr. Sissons, of Gloucester, who 
wished to direct special attention to a point constantly 
overlooked in connection with the staying of combustion 
chambers. He made a sketch on the blackboard, 
which showed, he said, the parts slightly exaggerated. If 
they took the case presented by a 
rectangular box, stayed at the sides 
and bottom to an external shell with 
a semicircular top, the top of the 
inner box being supported by bridge 
stays at A, it would be seen that 
when pressure was put on, the upward 
effort on B was balanced by the down- 
ward effort on C, and there was 
nothing to balance the. downward 
effort on A. The result was that the 
whole inside box was forced down, 
and nothing really held it up but the side stays D D, 
which acted as cantilevers. The stays always broke off 
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| close to the outer shell because that was the thicker plate, 


and held the stay more rigidly than the inner plate. In 
the marine boiler some of the side stays were longer than 
others, and the shorter ones always broke first. When a 
number had broken they were replaced ; but the longer 
stays had then gota set and taken their share of the work, 
the result being that the staysdid not nowbreak. Again,it 
was doubtful if the curved top with gusset stays was right. 
Again, sketching on the blackboard, he showed that we 
have nearly one fourth of a circular B 
flue at A, and the downwardthrust ~7> 
at C was taken by the back stays 
in the way we have just explained, 
while B might be taken by a palm 
stay D. But very often there was 
a flat worked on the crown, as at A, 
Fig. 3, and there was nothing to 
support this. The gusset stay FiGe 
was bad because it gave too much rigidity, and if 





ce | 
| 
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This amounts to putting the best steel equal | 
In the absence | 





expansion took place from heat, then it would tend to 

force the whole crown down- 
ward and forward in the 
direction of the arrow in 
Fig. 38, but the palm stay 
would be too flexible to do 
this. There should be no flats 
such as that at A, or gusset 
stays. 

Mr. Hurst expressed general 
approval of Mr. Walliker’s 
| views. As regards the forcing inward of the crown plate 
| mentioned by Mr. Sissons, he would give the result of 

certain very careful experiments which he carried out 
| with two large steel boilers submitted to a water pressure 
| test of 320 lb. He found that the crown, instead of being 
forced downward, was actually opened to the extent of 
#3; of aninch. This was due to the pull on the gusset 
stay set up by the pressure tending to force out the 
external back plate. In his opinion, the best top for a 
combustion chamber was quite flat, supported by bridge 
stays. The fracture of stays could be largely avoided 
by never blowing down marine boilers. They should 
be emptied when there was just sufficient pressure to 
eject the water, or better still, allowed to cool down 
altogether, and the water run off into the bilges. Then 
| the whole boiler should be carefully washed out with the 
hose. It was very bad for a boiler to take the pressure 
| due to the water test off it suddenly. The worst place for 
broken stays and general damage was at the bottom of 
| the combustion chamber. It was there that wet ashes 
| were allowed to collect and do great mischief. He strongly 
| advocated large water spaces, and plenty of room for 
cleaning, scaling, and inspection. 


Mr. Fothergill raised a highly debateable question— 
| Were Lloyd’s and the Board of Trade right in demanding 
| that double pressure should be used in testing? It was 
| one thing to test a boiler for 160 1b. to 320 Ib., but it was 
| not nearly the same thing to test a boiler intended for 
250 Ib. to 500 1b. As for the dirt in the combustion 
chamber, it was next to impossible to get firemen to clean 
it out; they would allow ashes to bank up to the height 
of the bridge. 

Mr. Baines, of the Central Engine Works, West 
Hartlepool, said that his firm had just built two boilers 
11ft. in diameter to carry 2501b. Mr. Mudd had tried to 
induce Mr. Milton to give way on the subject of the 
double test, but he would not, and both boilers had been 
tested to 5101b., and were found absolutely tight. That 
showed what good workmanship could effect. 

Mr. Hurst mentioned a test which he had carried out. 
There were two boilers. He measured their circumfer- 
ences with a steel tape, and found both the same to jin. 
When boilers are tested they always rise, becoming oval. 
| These boiler shells rose 4in.; under double pressure they 
were absolutely water-tight. There was not a tear drop. 
As to the double test, if Mr. Fothergill had had his—Mr. 
Hurst’s—experience he would not dispute the soundness 
of Lloyd’s rule. He had seen a shell give way under the 
double test, and stays often broke from hidden flaws. 

Another speaker said that in the North there was a 
general consensus of opinion that the double test was 
too severe. That was the view of Mr. Marshall, Mr. 
Boyd, Mr. Seaton, and many others; and he held that 
the time was not distant when the rule as to double 
pressure would be greatly modified. 

Mr. Walliker then replied briefly on the whole dis- 
cussion. He did not think many boilers were made with 
a flat in the top as sketched by Mr. Sissons. If they 
began to cut down test pressure, where would they stop ? 
A cordial vote of thanks was proposed by Mr. Richardson, 
M.P., who occupied the chair, and was carried unanimously. 
It was a very good practical paper, and the discussion was 
equally excellent and to the point. 

Mr. Fothergill then read his paper. The discussion was 
opened by Mr. Bell, who, however, had more to say about 
the North-East Coast Institute than about boilers. He 
was generally in favour of the water-tube type. 

Mr. Revel supplied some particulars of marine work 
done by Messrs. Babcock and Wilcox. The fact that two 
more very large vessels were to be fitted with these 
boilers was, he said, excellent testimony to their good 
qualities. As to the feed-water heater in the Nero, it 
must be understood that it consisted only in certain 
tubes in the uptake, and the boiler was quite complete 
in every way without it. Trouble was experienced very 
soon after it was put to work with pitting, but this 
was entirely obviated by putting zinc rods into the lower 
rows of tubes in the heater. As to steaming power, we 
often heard the Scotch boiler with forced draught com- 
pared with the water-tube boiler with ordinary draught. 
This was most unfair. Mr. Fothergill’s views about 
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baffle plates were in the main quite right. There ought 
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to be a slight degree of compression, so to speak, in 
the furnace. This compelled the hot gases to distribute 
themselves equally throughout the furnace among the 
tubes. He said that he had carried out a very interest- 
ing experiment. They had two boilers precisely alike, 
identical in every particular. One was fitted with 
bafiles arranged in the way found best by experience. 
From the nad boiler all bafiles were removed. The 
first was worked with the dampers wide open; the 
second with the dampers kept as closely shut as would 
allow the necessary quantity of coal to be burned. The 
dampers were not one fourth open. In economy and 
efficiency there was no difference at all between the 
working of the two boilers. When baftles were used there 
was always a tendency for the gas to lick round the edge 
of the baffle, and the concentrated action of the flame 
then injured the tube. The arrangement of the bafiles 
—if used—required great care. 

After a few words from another speaker, who expressed 
the opinion that the Scotch boiler was not nearly dead 

et, and directed attention to Serve tubes and the work done 

y Mr. Eaves and Mr. Gross at Sir John Brown’s, the discus- 
sion was adjourned to the next meeting of the Institution. 
It was suggested, however, that an addition should be 
made by Mr. Fothergill to the paper, which would open 
up the subject of water-tube boilers in general. Mr. 
Fothergill, thanking the meeting for their vote of thanks, 
carried unanimously, begged to explain that in mention- 
ing the Babcock and Wilcox boiler he had no intention 
whatever of using the Institution for advertising purposes. 
He had not the slightest trace of pecuniary interest in 
that boiler. He had merely selected it as one of the few 
water-tube boilers which were being tried in the mercan- 
tile marine. 

The discussions were unavoidably somewhat hurried, as 
the members were due at Queen-street Station at noon; 
there they found a special train provided for them by the 
Taff Vale Railway Company, to convey them to Penarth 
Dock and the Barry Dock. At the former they were 
received by the representatives of the company. The 
visitors were supplied with a pamphlet printed in English, 
French, and German, and written by Mr. Beasley, the 
general manager of the Taff Vale Railway, from which we 
extract the following particulars. We may premise 
that the dock is situated close under Penarth Head, 
and is about one mile as a crow would fly from 
the Bute Dock. The Taff Vale Railway Company 
has taken it on a very long lease, and has done 
much to improve and develope it. The Taff Vale Rail- 
way runs through what is probably the most important 
steam coal district in the world, the output of which in 
the year 1895 was no less than 19 million tons, of which 
about 12} million tons were carried by the Taff Vale 
Company, which has direct communication with every 
colliery in the Rhondda, Ferndale, Aberdare, and Merthyr 
Valleys, and runs trains direct from the collieries to the 
tips at Penarth Dock. The dock is also in direct railway 
communication with the Monmouthshire, Llynvi, and 
Ogmore, and Ely Valley coalfields, from which districts 
coal is conveyed at through rates, and transferred to the 
Taff Vale Company’s system at Penarth Curve within a 
mile of the dock. 

Penarth Dock has an area of twenty-three acres, exclu- 
sive of the basin of three acres. There are sixteen high- 
level tips—fourteen on the dock and two on the basin— 
some of which are double or twin tips, and three have 
recently been re-constructed with movable shoots, rising 
to a maximum height of 45ft., whereby steamers of the 
largest class can be bunkered light and take their cargo with- 
out loading in one tide, and some regular traders have never 
failed to do so during a series of years. The following 
are cited as instances, viz.:—The s.s. Britannia went 
under a tip at 6 a.m. and completed loading at 9.15 a.m., 
the total cargo and bunkers being 1210 tons, and the net 
time in loading, after deducting 30 minutes for shifting 
hatches, 2 hours 45 minutes, or at the rate of about 450 
tons per hour. The s.s. Ashdene took on board over one 
tip 1383 tons of cargo and bunker coal in 3 hours and 
13 minutes, the rate of loading from start to finish being 
431 tons per hour. The s.s. Throstlegarth was loaded 
at one stationary tip in 5} hours, taking a total quantity 
of 2200 tons. No less than 700 tons of coal were shipped 
into a steamer upon one occasion in the remarkably 
short time of 1 hour and 10 minutes at one tip. The 
steamer Britannia docked at 9.15 a.m., and after taking 
in 1185 tons 16 cwt. of cargo and bunkers, proceeded to 
sea at 1 p.m. on the same tide. This is the first time 
that such a feat has been accomplished in any dock in 
the Bristol Channel. As an instance of the dispatch 
generally afforded, it may be stated that the large sailing 
ship Oweenee arrived at Penarth Dock, and in 22 hours 
1000 tons of ballast was discharged and a cargo of 3689 
tons of coal shipped in 60 hours. 

The trade of Penarth Dock is believed to be the largest, 
for its water area, in the world. The following figures 
relate to the year 1895 :— 

Vessels Cleared, 1895, 








No. Net Reg. Tons. 

Steam ... 2275 1,252,908 
Sailing ... 1289 152,702 
Total eae 1,405,610 

Imports and Exports, 1895. 
Tons. 
Imports .., 117,073 
Exports ... 2,511,015 
Total 2,628,088 


The visitors, whose time was limited, had the working 
of the patent tip explained. They left again by special 
train from Penarth Dock Station, and were conveyed to 
Barry Docks. Here they were received by the represen- 
tative of the Dock Company, and conducted at once to the 
Jarze permanent sheds, in which luncheon was served for 
about 150 persons. The chair was occupied by Mr. J. 


Cory, J.P., who proposed, after the usual loyal toasts, 
“The North-East Coast Institution of Engineers and 
Shipbuilders.” 


It is not our function to report after- 





dinner speeches, but we may say that this and the reply 
by Mr. T. Richardson, M.P., were all that could be 
desired. Col. Guthrie then proposed the health of the 
Barry Graving Dock Company and that of the con- 
tractors, Messrs. S. Pearson and Son, which was 
replied to by Mr. Henry Radcliffe and Mr. J. B. 
Squire. Little time was expended on speeches, however. 
The visitors on leaving the hotel were escorted round the 
docks. They were shown all the new work which has 
already been fully described and illustrated in our pages ; 
and then entering steam and electric launches, they were 
taken by water from dock to dock among the shipping. 
We were struck by the considerable number of splendid 
four-masted ships loading cargoes of 2500 to 3500 tons 
each. In one dock alone there were four such vessels. 
At five o’clock the special train returned from Barry to 
Cardiff, the members being left free for the remainder of 
the day to follow their own devices. 

On Friday an excursion to Ilfracombe took place. It 

was in every respect a success, Mr. Haywood, as chair- 
man of the reception committee having taken every 
precaution to secure that end. The steamer Cambria 
is a very fine vessel, built in Scotland, closely resembling 
the normal Clyde river steamer. The engines are 
diagonal compound; working at 100 lb. pressure, and 
indicating at fifty-one revolutions 2500 horse-power. She 
gave on Friday by her log a speed of 19 knots. All the 
steam is supplied by a single huge haystack boiler with 
six furnaces. Forced draught is supplied by fans, a 
pressure of about jin. being maintained in the stoke- 
hold. 
At the Ilfracombe Hotel a splendid luncheon had been 
provided. Mr. C. A. Heywood occupied the chair, and 
proposed the health of the North-East Coast Institution. 
It might be imagined that by this time nothing more was 
left to be said in this direction, Mr. Heywood, however, 
proved that there was at least enough to provide materials 
for a very admirable little speech, responded to by Mr. 
Richardson. The reception committee was then proposed 
by Mr. Thompson, past-president, and replied to by Mr. 
W. R. Corfield, chairman of the Cardiff Incorporated Ship- 
owners’ Association. 

The Cambria returned in the evening, making the run of 
44 miles from Ilfracombe to the new pier at Penarth in 1h. 
57 min., orabout 19 knotsan hour. Thusterminated a visit 
which cannot fail to leave an excellent impression on all 
concerned. Nothing could exceed the cordiality of the 
welcome extended by Cardiff and Newport and Barry to 
the men of the North, and the kindness and hospitality 
of the hosts was fully appreciated by the guests. 








STATISTICAL REPORT OF THE AMERICAN 
IRON AND STEEL ASSOCIATION. 


THE annual report of this Association, prepared under the 
direction of the manager, Mr. Swank, was issued in May 
last, and contains voluminous tabular matter and other 
information showing the development and present condition 
of the various iron and steel industries. The following is a 
summary of the “‘ boom” of these industries in 1895. In 
March and April of 1895 industrial activity began to be 
evident, and increased rapidly in May, while in June the fact 
was everywhere recognised that a revival of prosperity had 
actually commenced, and was to supersede the period of 
depression of 1893 and 1894. These industries had already, 
in the autumn of 1894, experienced an increase in demand, 
but this was unaccompanied by any increase in prices. With 
the general improvement of 1895, however, and the certainty 
of an advance in prices, railway companies and other 
consumers began to place orders freely, and the furnaces and 
mills were soon taxed to their utmost capacity. Prices 
advanced steadily, week by week, rising most rapidly in 
August, but in September a reaction occurred, and thereafter 
prices fell rapidly until the close of the year, although the 
consumption remained active. The boom of 1879-80 was 
almost due to the extraordinary demand for steel rails, but 
this was not the case in 1895. In June the price of steel 
rails was raised from 22 dols. to 24 dols. (91s. 8d. to 100s.) per 
ton, and in September it was advanced to 28 dols. (116s. 8d.) 
—though all other prices were falling—and this price still 
continues in full. The most notable ranges of prices during 
the boom were those of Bessemer pig and Bessemer billets. In 
January, 1895, the prices had fallen to the lowest point during 
the period of depression; pig iron then being 9°98 dols. 
(41s. 5d.); and billets, 14-60 dols. (60s. 10d.) per ton at Pitts- 
burgh. The highest point during the boom was reached in 
the first week of September, when pig iron was 17-75 dols. 
(73s. 10d.); and billets were 25 dols. (104s. 2d.) per ton, the 
increase having been 7°80 dols. and 10°40 dols. (32s. 5d. and 
43s. 4d.) respectively. All business suffered during the winter, 
and still lacks the buoyancy and hopefulness which character- 
ised the larger part of 1895. During the first quarter of 1896 
there was a distinct slackening in the demand for most iron 
and steel products, and this condition still prevails, while 
prices are generally weaker than at the close of last year. In 
certain instances, however, serious shrinkages in prices have 
been prevented. Lake Superior iron ore prices were fixed in 
March for 1896 at an average of 1 dol. (4s. 2d.) per ton over 
the prices of 1895, and this led to a consequent advance in 
the prices for pig iron and billets. Furnace coke, also, which 
had been raised from 1:35 to 1-60 dols. (5s. 3d. to 6s. 8d.) per 
ton in September, was again raised to 8s. 4d. per ton in 
December, and continues at the latter price. 

The improvement in the demand for iron and steel in 1895, 
and the increases in iron and steel prices, were accompanied 
by a general advance in the wages of iron and steel workers, 
coke workers, and coal miners. This was almost without 
exception made voluntarily by the employers, and usually an 
advance of 10 per cent. was granted in the case of iron and 
steel workers, which was afterwards further increased in some 
cases. The wages of blast-furnace workers in the Shenango 
and Mahoning valleys were advanced in all 30 per cent. 
during the year. Altogether there has never been a time 
when there was so good an understanding between capital and 
labour in the iron trade and its related industries as in 1895, 
and this friendly relation still continues. Wages are still 
maintained substantially on the basis established during the 
boom, although prices have since materially declined. 

The foreign value of all the iron and steel and manufac- 
tures thereof which were imported into the United States in 
1895 was £5,154,427, as against £4,168,715 in 1894. This 
includes the tin-plates, which amounted to 219,545 gross 








tons, as against 215,068 tons in 1894, which was a great 
reduction below the imports of previous years, while the 
importation in 1896 will be much below that of 1395. The 
imports of pig iron in 1895 amounted to 53,23% tons, ag 
against 15,582 tons in 1894, the latter being tho smallest 
figure on record. From Cuba there were 386,044 tong of 
iron ore imported, and 1896 will pes see iinports of 
manganese iron ore from Colombia, South America. 

The exports of iron and steel from the United States in 
1895, including all manufactures thereof except agricultural] 
implements, amounted in value to £7,012,567, againgt 
£5,988,746 in 1894. In both of these years the value of the 
exports exceeded that of the imports considerably. 

In railway construction only about 1800 miles were built— 
exclusive of double tracking and sidings—which was tho 
lowest record since 1875, while 2157 miles were built in 1894, 
The number of locomotives and cars built at railway com. 
panies’ shops has not been ascertained, but thirteen loco. 
motive works built 1109 engines, as against 748 in 1404; 
while car-building works built 37,090 freight cars, against 
17,029 in 1894, 

The number of iron and steel vessels built during the year 
ending June 30th, 1895—not including vessels for the navy 
was 43, with a gross tonnage of 48,594 tons. In 1894 only 
39 vessels were built, but their gross tonnage was 51,470 tons, 

The prices of imported tin-plate—freight and duty paid— 
at New York ranged from 3°80 to 4 dols. (15s. 10d. to 16s, 8d.) 
per box (108 Ib.) during 1895; and has averaged about 
3°86 dols. (16s.) in 1896. The prices have been steadily 
reduced by home competition from about 5°25 dols. (20s. 10d.\, 
which prevailed up to the end of 1893, and the price of 
American plate is now about 10 cents (5d.) per box be'ow 
that for similar grades of imported plate. 


General Summary of Statistics. 


Production (gross tons). 1394. | 1895 

eg Pee eer ee eee ee 6,657,888 | 9,446,308 
Spiegeleisen and ferro - manganese, in- } 

NO ESS ara 120,180 | 171,724 
Bar, hoop, skelp, and structural iron and | 

"on dee ee Sees Oe ia na Re 2,155,875 8,005,765 
Iron and steel structural shapes, included 

alone .. eo ee +6 30,305 | 








Wire rods |. .. .. 5 ehh idee 673,402 
Platesand sheets .. .. .. .. «- 682,900 
Cut nails and spikes (kegs uf 100 Ib.).. 2,425,060 





Wire nails (kegs of 100 lb.) ‘ 5,081,801 | 

Rolled iron and steel, except rails 8,620,439 | 

Rolled iron and steel, total .. .. 4,642,211 ) 

Rails, Bessemer steel .. 1,016,013 | 1,299,628 
Rails, open-hearth steel .. 1085 | 697 
are 4674 | 5810 
NO rare ar 1,021,772 | 1,306,135 
Rails, tramway, included alone .. 157,457 163,100 
Bessemer steel cas de OF 3,571,313 | 4,909,128 
Open-hearth steel 784,936 | 1,137,182 
Crucible steel .. .. .. 51,702 67,666 
Blister and patented steel 4081 858 
Tin-plates (pounds)... .. .. .. .. 139,223,467 | 193,801,073 
Anthracite coal (Pennsylvania mines) 41,391,200 46,511,477 
ce a. fo ae ae 5,454,451 $8,244,438 
Imports of anthracite and bituminous coal 1,364,016 


Exports of anthracite and bituminous coal 
Imports of iron and steel (value). . - 
Exports of iron and steel (value). . 
Iron ore, gross tons .. $0 ee 
SE SOOO noe 08 ae. das Ke Om 
Iron ore, total consumption, gross tons .. 


8,682,693 





14.9 
524,153 
17,253,000 





12,235,000 


TWO YEARS’ EXTENSION AND WORKING OF 
BELGIAN LIGHT RAILWAYS. 

Bencivm has an area of 2,945,591 hectares = 11,322 square 
miles, and had, at the beginning of the present year, 4 
population of 6,341,958. The total length of standard-gauge 
railways in the kingdom is 4556 kiloms. = 2831 miles, and 
that of small-gauge or light lines 1630 kiloms. = 10123 miles, 
which gives a proportion of 35°7 per cent., whereas the 
corresponding figure for France, where economical lines are 
also very numerous, is about 16 percent. The total length 
of light railways in Belgium also gives a mean of 24 kiloms., 
or 14 miles, for every 10,000 inhabitants, and more than 
double that length for every 10,000 hectares, or 38°44 square 
miles. In the above length are included the six light lines 
or steam tramways, more than 57°6 kiloms. = 35} miles long, 
conceded to private or separate companies, the remainder 
being under the auspices of the Société Nationale des 
Chemins de Fer Vicinaux, a full account of whose organi- 
sation and operations was given in two previous articles, 
entitled ‘‘ Light Railways in Belgium,” and “The Working 
of Belgian Vicinal Railways,’* that dealt with the con- 
struction and working of these lines down to the end of 1893. 
The object of the present article is to bring the history of 
Belgian light railways up to date, to record the extensions, 
and give the results of working during the past two years. 

The nominal capital of the Société Nationale was increased, 
by a loan of 35,000,000f. = £1,400,000, covered by 3 per cent. 
debenture bonds, sanctioned by Royal Decree of 12th October, 
1895, to a total of 98,000,000. = £3,920,000. The mean of the 
general or administrative expenses remains practically the same 
as hitherto, having been 3°78 per cent. in 1894 and 3-767 per 
cent. in 1895 of the total cost of making and stocking the 
lines, coming out at about 175f.=£7 per kilometre worked 
perannum. To avoid the necessity of constantly giving the 
equivalent of kilometres in miles, it will be well to remind our 
readers that roughly a kilometre is three-fifths, and exactly 
0-621 of a mile. ; 

At the end of 1895 there were sixty-three lines in operation, 
of which thirty-five show an improvement as compared with 
the previous year’s working, thirty-one yielded a better dividend 
than in 1894; and,among the four others, which we character- 
ised as ‘‘ black sheep” in the former articles, one, that between 
Deynze and Audenarde, made sufficient profit to entirely pay 
off its former losses, and also give a dividend to the share- 
holders, while another, Thielt-Aeltre, made a profit—small it 
is true, but larger than in 1894—which went to pay off 
former losses. The two others, Bourcy-Houfialize and Arlon- 
Ethe, show a marked improvement, in that their losses last 
year were only 1229f.=£49 and 1325f.=£53 respectively, 
against 2386f.= £95 and 4016f. = £160 in 1894. 

While the Société’s lines have earned, during the eleven 
years that they have been gradually extending, the large sum 
of 5,903,465f. = £236,138, the total loss in working that has 
been sustained is only 81,100f. = £3244, while the general re- 
serve fund for meeting such loss already attains 409,661f. = 
£16,386, and the special reserve funds of each line amount 
together to more than half the above amount. By way © 
comparison, at the end of 1894 the total amount earned was 
5,343,3989f. = £213,735; the total loss 82,114f. = £3284; the 
general reserve fund, 298,758f. = £11,950; and the special 
reserve fund, 199,172f. = £7967; while at the end of 1893 

* See THe Encineer of March 29th, page 259; April 5th, page 27 3 
and April 19th, 1895, page 325. 
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these figures were 4,684,355f. = £187,374, 76,977f. = £3079, 
919,476f. = £8779, and 146,317f. = £5852 respectively. Of the 
lines which have been worked at least a year, 23 yielded last 
year a profit of more than 34 per cent., so that there is a second 
dividend payable to the contributories, four others made a pro- 
fit of more than 3 per cent., and 11 others one of more than 24 
per cent. Taking only lines that have been worked at least a 
year, the capital of 54,451,000f. = £2,178,040, subscribed in 
various proportions by the Government, the provinces, the com- 
munes, and individuals, made a mean profit of very nearly 3 per 
cent; this figure having increased from 2°65 per cent. in 1890 
to 2.75 per cent. in 1891, 2°76 per cent. in 1892, 2°8 per cent. 
in 1893, and 2°9 per cent. in 1894, while the exact figure for 
last year is 2°9809 per cent. It will thus be seen that, while 
the return for capital sunk is gradually improving, the 
financial condition of Belgian light railways is in a, very 
satisfactory condition. 

At the end of 1893, the period to which our former articles 
extended, the Société Nationale possessed the concessions of 
62 lines of 1287 kiloms. collectively ; during 1894, these figures 
were increased to 68 lines of 1342 kiloms.; and during 1895, 15 
new concessions and extensions of 217 kiloms. brought the total 
length up to 15584 kiloms. The 81 concessions, however, 
are reduced to 75 lines, because several of them are extensions 
of existing railways. Moreover, since the beginning of the 
present year, the concession of the line between Louvain and 
Tervueren, of 17 kiloms., and three separate extensions, 
bring up the total length to 1573 kiloms. Of this length, 
1325 kiloms., 65 lines, are actually in operation, and ten others 
are under construction, while negotiations are on foot for 
the Yvoir and Ciney line, the concession of which is held by 
the society, being taken over by the Government. 

As regards gauge, that of 1 metre = 3ft. 3gin. has been 
adopted for sixty-two lines of 1250 kiloms. ; that of 1:067.m. 

the Dutch light railway gauge—for nine lines of 273 kiloms. ; 
and the standard gauge exceptionally for five others of 
50 kiloms. Of the 65 lines now in operation, 63 of 1807 kiloms. 
are worked by steam locomotives, and one, the North Antwerp 
Tramway of 5 kiloms., by horses, while on another electric 
traction, on the trolley system, has been substituted for steam 
haulage with excellent results, which will be referred to more 
particularly below. 

Besides the above-named concessions actually granted to the 
Société Nationale, the Government has accepted the “ taking 
into consideration,” as explained in the former articles, of 
82 lines or extensions, together 1380 kiloms. long, while the 
society has applied for such consideration in respect to five 
other lines of 133 kiloms.; but the Government has refused 
to take into consideration 35 lines, together 350 kiloms. long, 
for strategical reasons, or through fear of competition with 
existing railways. 

In the case of several lines, the first cost including the 
purchase of land, works, buildings and materials, rolling 
stock and general expenses, has exceeded the amount of 
capital originally subscribed, the excess amounting, in 
fact, to 1,096,971f. = £43,878 on a capital of 16,104,000f. 
= £644,160 raised for the lines in question, and on a total 
capital of 61,332,000f. = £2,453,280 for all the lines in 
operation, giving proportions of 6°81 and 1:79 per cent. 
respectively. This excess is, however, amply justified by the 
new works that have been necessitated since the lines came 
into operation, with the purchase of additional stock to meet 
the growing traffic; and, to provide for this increased cost, 
additional capital has been, or will be applied for to the con- 
tributories where occasion requires. 

The above is especially the case with the line between 
Brussels and the Petite Espinette, of metre gauge and 
124 kiloms. long, the capital raised for which is 1,542,000f. 

£61,680, and the first cost of which, including land, general 
expenses, and rolling stock, was 1,716,960f. = £68,678. At 
the end of 1894 there was a balance to the good of 146,528f. 
= £5861; but at the end of last year one to the bad of a 
somewhat larger amount, this being attributed to taking over 
of the electric installations, the laying of a second line of 
way for part of the distance, and additional rolling stock. 
As it has been decided to double the way throughout and 
increase the number of trains, additional capital will be 
raised. 

For the last two years this line, between Brussels and 
the Petite Espinette, has been worked electrically on the 
trolley system, a contract having been originally made with 
the Union Electricitiits Gesellschaft, of Berlin, which exploits 
the Thomson-Houston patent, to work the line for ten years, 
supplying the electromotive force, maintaining the electric 
plant and renewing it if necessary, and also assuming the 
whole responsibility of all accidents and difficulties that 
might result from the electrical application. Three 
Mackintosh steam engines, with centrifugal governor in 
the fly-wheel, each of 150-horse power and supplied with 
steam by a Babcock and Wilcox boiler, drive three tetra- 
polar dynamos with hyper-compound excitation, which give 
a constant difference of potential at the terminals of 
550 volts, while the intensity of the current is variable, auto- 
matic interrupters preventing it from exceeding 200 ampéres 
for each dynamo. Where necessary, the trolley wire and 
feeders are surmounted by a protecting lattice-work of wood, 
for preventing contact with telegraph or telephone wires 
which might fall on the line. 

The body of an ordinary vicinal second-class carriage rests 
upon an electromotor truck with two axles, 1°8 m.=5ft. 10in. 
centre to centre, each of which carries a spur-wheel driven by 
the pinion of its electromotor, that exerts 20-horse power, 
while the current can be sent into one or both of the 
motors. Under ordinary circumstances the guards use a 
hand-brake; but in the event of accident they can reverse the 
current in the motors so as to pull up almost immediately. 
If, however, by an unfortunate coincidence, the hand-brake 
and the current should fail at the same time, the train may 
still be brought to a standstill, or made to descend a falling 
gradient at very slow speed, by the two motors being put in 
parallel with reversal of the current. Each carriage is lighted 
by five 16-candle incandescent lamps, and is warmed in 
winter by thermopiles, formed by coils of German-silver 
wire traversed by the electric current ; these stoves, which are 
placed under the seats, absorb about 500 volts at 3 ampéres 
per carriage. 

The trains are made up with an electromotive car, having 
35 second-class places, and a composite carriage, first and 
second-class, with 43 places, drawn after it. At present 
18 trains give a 15-minute service throughout the day, 
with additional or heavier trains when required. The 
engineers of the society are so satisfied with the electric 
working that they are studying its application to the group 

of lines in the Centre district, and also that round Charleroi. 

The proportional length of way—for the three gauges 
adopted, both as regards main (vicinal) lines and accessory 
lines, such as crossings and sidings—laid on land specially 





bought, and on roads widened and not widened, is shown by 
the following table :— 


























Dutch | 

Metre Light. Standard.) Total. 
Kiloms. | Kiloms. | Kiloms. , Kiloms, 
Principal ae 2 oe tae as ee 
Roads not widened 680°404 | 215°847 11826 | 908 077 
Widened roads 70 876 8632 — | 79008 
Bought land .. 282-984 | 9790 | 14°072 806 846 
Total 1,033 -764 234 269 | 25°898 | 1,293°931 
Accessory .. 150 795 34 693 6 144 191 682 
General total . | 1,184°559 268-962 82°042 1,485 568 


At the end of 1893 there were 62 junctions between vicinal 
lines and standard railways, which number rose at the end 
of 1894 to 65, and at the end of last year to 70, including 48 
with the Belgian State, and six with the Grand Central 
Belge. Moreover, at the end of 1893 there were 93 private 
sidings of 34 kiloms. long; at the end of 1894 this number 
increased to 106 of 53 kiloms.; and at the end of 1895 the 
number further increased to 123 of 59 kiloms. 

The vicinal lines worked by steam haulage—that is to say, 
all but twoas mentioned above—areat the present time stocked 
with 266 locomotives, 690 passenger carriages, and 1981 goods 
wagons and luggage vans, together valued at 12,427,432f.= 
£496,096 ; and the mean cost per kilometre, or three-fifth 
mile, is 9513f.= £380. On an average one locomotive is pro- 
vided for nearly 5 kiloms, of main way, one passenger carriage 
for nearly 2 kiloms., one luggage van for 9 kiloms., and one 
goods wagon for 0:7 kiloms. 

The total amount spent up to the end of last year on con- 
tracts for making and stocking the lines is 52,544,455f. = 
£2,101,777, embracing construction, 18,214,438f.; fixed plant, 
20,653,391f.; and rolling stock, 13,676,626f. 

Referring the reader to the map of Belgian railways, pub- 
lished with the first of the former articles*, we may state 
that during 1894 there were opened for traffic 644 kiloms. of 
vicinal lines, most of which form extensions of existing lines, 
but which also include a new line from Grupont, between 
Libramont and Jemelle, on the Grand Luxembourg 
Railway, westward to Wellin, nearly 14 kiloms. long; 
a new line from Groenendael, on the Belgian State sys- 
tem, between Brussels and Namur, eastwards to Overyssche, 
64 kiloms.; and a short line between Sichem, near Diest, on 
the Antwerp and Hasselt Railway, and Montaigu to the south. 

Last year a total length of 122 kiloms. was opened for 
traffic, including, in addition to extensions, the following new 
lines :—Montigny-le-Tilleul to Thuillies in the Charleroi 
district, 11:3 kiloms.; the Turnhout-Meerhout-Westerloo, 
completing a vicinal loop between Antwerp and Mechlin, 
43 kiloms. ; a line between Eghezée, to the north of Namur, 
and Saint Denis-Bovesse, 16$ kiloms.; and a new line 
between Bruges and Swevezeele, 20 kiloms.; thus completing 
the communication between Heyst on the coast, and Roulers, 
an important town in West Flanders, which is also connected 
with the Thielt-Aeltre vicinal railway. During the present 
year a new line has been opened between Brasschaet, on the 
Antwerp and Wuestwezel vicinal line, eastwards, to Brecht, 
10 kiloms.; while the Antwerp and Santhoven vicinal railway 
of 12 kiloms. has been extended to Ostmalle on the loop 
above mentioned. 

It is noteworthy that five intercommunal companies have 
been formed for working vicinal lines and groups of lines. 
In some other cases the contracts made with companies for 
working have been modified in the direction of giving them a 
progressive interest in the receipts, and also in that of 
extending the period of contract. In the case of the 
Groenendael and Overyssche line, opened in 1894, the contract 
for working only engaged to give a daily service of eight 
trains in winter and nine in summer ; but, on the petition of 
the communal administrations interested, a fresh arrange- 
ment has been made for increasing the number of trains by 
two. 

In 1894 the receipts from all the lines and all sources 
amounted to 5,343,389f. = £213,735, and the expenses to 
3,770,682f. = £150,827, giving a coefficient of 70°57 per cent.; 
and last year the receipts were 5,903,465f. = £236,138, and 
the expenses 4,091,110f. = £163,640, giving a coefficient of 
69°3 per cent., i.e., a diminution in the proportion of working 
expenses to receipts by 1°27 per cent. A comparison of the 
receipts from the various lines for the last two years gives 
rise to the following observations. 

The receipts from passengers increased on five lines and 
fell off on four others, of which latter three belong to the 
Charleroi group, where the glass trade was depressed, while 
as regards the fourth there was unusual traffic in 1894. 
Lines carrying both goods and passengers may be grouped 
into four classes. On twenty-four lines there was increase of 
both passenger and goods traffic, and on four lines only was 
there a falling off in both goods and passengers; on fifteen 
lines an increase of passengers and diminution in goods was 
experienced, and on four others just the contrary. Where 
falling off occurred, it was chiefly in goods; and in nearly 
every case this may be attributed to depression in the sugar 
trade, due to the dryness of the summer. The following 
table shows, for lines which carry both goods and passengers, 
the varying proportion of the total receipts for the two 
classes of traffic :— 


Passengers Goods 
and and 
luggage, various, 
per cent. per cent. 
1891 ae: ee 26°75 
1892 WGN cc, - vs 26°44 
1893 THEO. ce ce: os SE 
1894 ve COR cs oe ve SES 
1895 oe VED 0% ou we See 


The number of kilcmetres run over in 1€94 was 5,802,184, 
against 5,157,5£0 in 1693, showing an increese of 124 per 
cent., and in 1895 the numter was 6,149,262 kiloms., showing 
an increase of 6 per cent. over the figures for 1894. At the 
same time the number of accidents diminished from 34 deaths 
and 15 injuries in 1894 to 81 and 14 respectively in 1895; and 
most of the deaths were due to suicide, drunkenness, or deaf- 
ness, no death having occurred to a passenger or railway 
servant. 

During the past year several facilities were accorded to 
passengers, with authorisation of the Government; for 
instance, lowering of the rates per kilometre from 8 centimes 
to 7 centimes first class, and 6 centimes to 5 centimes = 4d. 
second class on the Louvain and Diest line, the latter being 
the usual rates on the vicinal lines; extension of market 
tickets to the whole of a market day; second-class return 
tickets for a single fare; and the gratuitous carriage of empties, 
while the issue of season tickets at reduced rates has been 
extended to several lines. As regards goods traffic, reductions 


* See Tue EnGIneeEr of March 29th, 1895 








in carriage rates have been made on various goods that are 
largely carried on certain lines. 

The mean dividend paid by the lines has continually 
increased since 1890 from about 2$ to nearly 3 per cent. 
M. C. de Burlet, ingénieur en chef, directeur des Ponts et 
Chaussées, continues to occupy the post of director-general ; 
and M. A. Lebrun, ingénieur civil, that of secretary-general. 
In addition to the Conseil d’Administration, or Board of 
Directors, which includes an administrateur of the State 
Railways and the general manager of the Grand Central 
Belge, there is a controlling body called the Comité de Sur- 
veillance, which is appointed as far as possible so as to 
represent the various classes of contributories. A movement 
is on foot to increase their number from six to nine, so as to 
appoint one for each Belgian province; and in the meanwhile 
it is arranged that each province shall be represented in turn 
as the members retire in rotation. Besides checking the 
operations of auditing the accounts and stock-taking, the 
members inspect all the lines in turn. 








A RECORD JOURNEY TO PARIS DOVER 


AND CALAIS. 

A rrip of considerable interest, as showing what can be 
done under special and favourable circumstances, was accom- 
plished by Mr. Dalziel and a party of friends from the 
London, Chatham, and Dover Railway Company’s Victoria 
Station to Paris on June 12th, and back on June 14th. Mr. 
Dalziel ordered a special service throughout, and expressed 
the desire that the journey should be performed in less than 
the usual seven and three-quarter hours. This was accord- 
ingly done, and the distance was covered in the record time 
of 6 hours 32 minutes. We give below the particulars of this 
run, and, as will be seen, the performance between London 
and Dover was remarkably good, considering the hilly nature 
of the line, and compares favourably with anything done 
north of the Thames, 

London to Dover. 


vid 




















Distance. Stations. Time. Speed| Remarks, 
m. ch. h. m. s. m. p.b| 
Victoria .. ..112 50 15) — 
8 78 Herne Hill ..| 55 55 42°0 |Reduce speed through Herne 
| Hill 
8 54 Beckenham 1 1 5 55°5 | 
11 74 |Bickley .. . 4.45 53°2 | | Gradients averaging 1 in 100 
17 52 Swanley = 10 25, 60°1 | up and down 
26 69 Sole Street wa 1? 80 60°7 1) 
| ;1 in 100 down 
o vs le Pee 
82 75 Strood .. ..) 25 15) 68°4 |\ Rochester curves, reduce 
85 75 New Brompton; 29 0 48°0 speed 
44 58 (|Sittingbourne..| 37 40 60°8 Reduce speed, renewing bridg 
51 79 (Faversham 45 5] 57°31),; 
55 24 |Selling .. ..| 48 50| 58-0 |s! im 100 up 
61 66 Canterbury _.. 55 25 59°5 |1 in 182 down 
71 53 Shepherd's Well 2 5 30 58°5 |1 in 132 up 
77 76 \Dover Harbour! 11 45) 60°4|),, ° - 
78 84 |Dover Pier ..| 2 12 50 38-2 | f } in 182 down 





Average, Victoria to Dover Pier, 56-9 miles per hour. 


The weight of train and engine complete was 150 tons. 
Engine No. 16, 6ft. 6in. coupled bogie express engine, cylin- 
ders 18in. by 26in., built at the company’s works, Battersea. 
London, Chatham, and Dover Co.’s steamer Empress ran as 
under :— 

Dover to Calais. 


Distance. Pier, Time. 8 3 
h. m. m. p. h. 

25 mile. f Dover Pier .. .. 2 15) pay: 

25 miles \ Calais Pier 8 30f-° 20°0 


Northern of France Company’s train ran as under ;— 


Calais to Paris. 


Dist’ e Stations. Time. Speed Remarks. 





Miles.| h. m. s.\m. p.h 
103 (Calais Pier ..| 348 8) 
1143\Caffers .. ..| 4 0 82) 44°9 
1324|Pont de Briques| 22 12} 58°1 








1 in 125 up 
1in 125 down 





141}/Dannes Camiers} 81 89) 58°7 Practically level 

2059/Amiens, arr. ..| 5 38 11) 57°7 Stopped by signal outside Amiens 
|Amiens, dep. ..| 51 21) —_ (Change engines 

233 |Gannes -.| 6.20 42) 55°7 

256 |Creil, arr... .. 42 53) 62°2 Average 1 in 330 up and down 
\Creil, dep... ..| 46 48) — (Stopped at Creil 

2884|Paris(Nord) ..| 7 22 12| 54°5 Stopped twice by signal between 





| Creil and Paris 





Average, Calais to Paris, including stops, 52°0 miles per hour; excluding 

stops, 56°5 miles per hour. 
The weight of train and engine complete was 184 tons. 
Engines, 7ft. coupled bogie express, four cylinder compound. 
Average speed, including boat and stoppages, Victoria to Paris, 
44-15 miles per hour. Had the train from Calais to Paris 
not been kept waiting “for time” at Calais and Amiens, to 
say nothing of the signal checks, some twenty minutes might 
have been saved. Greenwich time is shown throughout 
above. 

Below are the times of the return special train which 
ran from Dover to Victoria, the party having left Paris by 
special at 6.30 p.m., and arriving as shown below at 
Victoria at 1 am. Weight of train and engine same 
as on down journey. The up journey, which, owing to 
the heavy pull up the six miles of 1 in 132 from Dover to 
Shepherd’s Well and up the Sole-street bank, seven miles of 
1 in 100, is a minute longer than the down, shows some very 
smart running 











Distance. Stations. Time. Speea| Remarks. 
m. ch, h. m. s.m.p.h 
_ Dover Pier _ ../11 86 50) — 

6 61 (\Shepherd’s Well) 46 41°2 | 1in 182 up 

16 48 (Canterbury -| 56 2) 68°0| 1in 182 down 

28 10 Selling .. ..:12 316 54°1/| 1in 132 up 

26 35 |Faversham . 6 8 71°4 1 in 100 down 

83 56 (Sittingbourne...) 12 55) 63°6 

44 6 |Chatham .. ..| 28 45| 56°1| Reduce speed, Rochester 
| | | curves 

51 45 \sole-street .| 88 3 48°3|) lin 100 up 

52 89 |Meopham.. ..| 384 8 51°2 

55 6 |Fawkham.. ..| 36 28) 66°5 

57 75 |Farningham 88 50} 72°6 | lin 100 down 

60 62 |Swanley .. 41 30} 61°0 | 1in 100 up 

66 40 Bickley :. 46 55| 64:0 

69 60 |Beckenham 50 0) 68-2 

74 86 |HerneHill .. 54 55, 57°83 

78 34 ‘ens 1 0 18) 44°6 








Average, Dover Pier to Victoria, 56°5 miles per hour. 


In comparing the above special times with the ordinary 
services between London and Paris, it must be borne in mind 
that this was a limited train with no luggage, and conse- 
quently the delays at Dover and Calais were avoided. 
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THE HUNGARIAN MILLENNIAL EXHIBITION, 
BUDAPEST, 1896. 


(From our Special Correspondent.) 


Tue Hungarians are proud, and justly so, of the high 
position they have attained in arts and crafts; they are 
also very proud of their country and their history, and 
their patriotic enthusiasm is a most charming trait in 
their character. Itis this, in fact, backed up by per- 
sistent energy, that has led them, and still impels them, 
to spare neither expense nor trouble to raise their country 
to as high a position as possible among the countries of 
the world. We thus find that the thousandth anniver- 
sary of the establishment of their kingdom, an event most 
highly cherished by them, is being celebrated on a Gar- 
gantuan scale; not alone are there numerous festivals, 
but also there are great functions, and the completion 
and inauguration of great works. Some have been 
achieved already, some remain yet to be achieved, within 
this the thousandth year. I may perhaps enumerate 
some of these :—The completion and opening of the new 
Hungarian Houses of Parliament; the completion and 
opening of the Iron Gate Canal; the completion and 
opening of two new iron bridges across the Danube; all 
of them important and costly undertakings, and all of 


number due to private enterprise, either for competitive 
purposes or otherwise, are not insignificant; moreover, 
as you also recently had occasion to observe in reference 
to Bavaria, there is every sign of continued, and what is 
more, of vigorous progress Sie made in Hungary. All 
statistics point to improvement, and to improvement on 
an increased scale, and the statistics are confirmed by an 
inspection of the undertakings now in progress. 

The industries included in these undertakings are the 
manufacture of pottery and clay ware, mineral oil, leather, 
furniture, sugar, cement, spirits, &c., tobacco, electrical 
appliances, dyes, saws—306 factories—hardware, cotton 
and silk goods, machinery and cast iron—90 factories— 
candles, matches, starch, stoneware, weighing machines, 
gas, oil, paper, and paper goods, malt, locks and keys, 
cloth, copper ware, glass, chemicals, printed goods, 
besides 164 ironworks of different kinds, blast furnaces, 
mills, &c., 34 repairing shops and dockyards. These give 
employment to some 2,000,000 people, whilst some 
4,500,000 people find agricultural employment. It will 
now be understood how an exhibition exclusively 
Hungarian—and Croatian—can be so extensive, so com- 
prehensive, and on such a magnificent scale as the present 
one is, factors which one perhaps only fully realises when 
endeavouring to do justice to it under the influence of a 
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are of iron, glass, and wood, generally light girder work 
of which I shall give an example later on. The total 
number of exhibits is about 16,500, and thus clag. 
sified :—2500 in the historical section; 5000 in the 
industrial; 1500, agricultural; 38000, Croatian ; 500, 
Bosnian and Herzegovinian ; 4000 in fine arts, culture, 
commerce, military life, &c. The Exhibition is divided 
into two sections: Section 1, the Historical Exhibition; 
Section 2, the Modern Exhibition. The first section jg 
one of considerable interest, as it shows by means of 
historical documents and examples of ancient utensils and 
industrial products, and of old works of art, or repro. 
ductions, the chief details of the intellectual develop. 
ment of Hungary from the earliest period. Section 2 is 
subdivided into 20 groups:— Art, culture, instruction, 
hygiene and infant education, commerce and finance, 
agriculture and allied industries, forestry, mining and 
metallurgy ; transport—river and sea navigation—build. 
ing industry, wood industry, glass and pottery work, 
leather goods, textile industry and clothes, paper, print. 
ing and allied industries, gold and silversmiths’ work, 
jewellery and articles de lure, military matters, chemical 
products, food products; the twentieth group being 
= to ethnography, domestic industries, and amateur 
work, 
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THE MACHINERY HALL, HUNGARIAN MILLENNIAL EXHIBITION 


them, as far as one can see, carried out in a highly com- 
mendable manner. Yet this by no means exhausts the 
list of incidents arranged to take place during this 
memorable year. Budapest is to have a triumphal 
arch, and various public buildings, statues are to be 


erected, and 500 new primary schools opened throughout | 


the country; and one event which, perhaps, more than 
any of the others, will appeal to other countries of the 
world, and will leave a lasting impression among them 
of this commemoration, is the great exhibition of Hun- 
garian produce and of the results of Hungarian skill 
and handicraft, and of the fruit of Hungarian senti- | 
ment. The Exhibition is extensive and comprehensive, | 
and would prove a revelation to anybody unacquainted 
with the most recent Hungarian history, and with the | 
patriotic spirit already referred to. 

Thirty years ago Buda and Pesth were compara- 
tively insignificant little cities, and Hungary could | 
boast of but few industries other than agriculture, and | 
scarcely any factories of note. Now Budapest is one | 
of the er built, best laid out, best lighted, best served | 
with tramways, &c. &c.—in fact, one of the finest cities in 
the world. Large wide streets or boulevards, with a 
succession of palatial edifices, form the main arteries, and 
in other streets handsome mansions or mercantile | 
buildings are not uncommon; and Hungary can now | 


boast of some 4000 industrial undertakings, of which 


none employ less than twenty hands, and the pre- | 
ponderating number are worked by power ; some attaining 
a very extensive scale, as I shall show later on. Many 
are conducted by the State, but, nevertheless, th- 


| historical groups and the village of houses built in the 


square yards; 144,000 square yards being covered by build- 


| are three buildings covering over, or about, 4000 square 


cloudless sky and a remarkably powerful midsummer sun. 

The Exhibition is situated in the City Park, and I may 
at once say that no pains or expenditure seems to have 
been spared in the direction of making the Exhibition 
exceedingly attractive in appearance; for not alone are 
the plantations and flowers enjoyable, but also the archi- 
tecture and situation of many of the buildings, notably the | 


styles common in different Hungarian communities are 
very picturesque, and their wood and stucco made to 
assume a remarkable air of solidity, and even antiquity 
where required. These, however, have been made known 
by your illustrated contemporaries, and need no comment | 
from me beyond that all the materials employed are of | 
Hungarian origin. 

The Exhibition and grounds cover an area of 624,000 


ings, of which there are 165, varying in size from the 
Industrial Hall, covering an area of 14,966 — yards, 
to little kiosks, covering only afew square yards. Among 
the largest areas covered are 5496 square yards by the 


| historical buildings, 5400 square yards the agriculture | 


gallery, 12,000 square yards the Machinery Hall. There | 


yards; seven of over, or about, 38000 square yards; a | 
dozen of over 1000 square yards ; and only eighteen which 
cover much under 100 square yards. The general dis- 
position of these buildings will be gathered from the 
plan. The buildings are of various materials, some, as 
I have already noted, being of wood and stucco ; 
others, again, are entirely wood, whilst the larger halls 





Starting with the machinery hall, this is an elegant 
light girder structure, the material being a very mild steel, 
with glazed sides and wooden roof. A good idea of this 
building will be gathered from the plan and elevation 
kindly furnished by the chief-engineer, Herr Wein. The 
building is 218 yards long by 27 to 32 yards high by 
55 yards wide; the ground-floor has an area of 12,000 


| square yards, whilst the gallery area is 4800 square yards. 


It is built on sand, and required heavy foundations, and 
took three months to erect working day and night. At 
the termination of the Exhibition it will be taken down 
and re-erected at Bucharest, where it will serve for a 
waiting-room at a main railway station. On the ground- 
floor are arranged various important exhibits, including 
the electrical installation supplying power and light 
throughout the Exhibition buildings and grounds, and con- 
sisting of a 260-horse power horizontal condensing engine, 
two marine-type engines by Nicholson and Co., and a 280- 
horse power vertical engine by Schoenichen and Hart- 
man. These operate a corresponding number of dynamos 
or generators by Ganz and Co., and all accessories are 
duly exhibited. This plant, or part of it, is working con- 
tinuously, and will receive more detailed notice later on; 
it may be said that during many visits not a single 
breakdown was observed, but everything was working 
smoothly and well. It is noteworthy that not alone this 
installation, but the whole of the working machinery 
department under the control of Herr Wein, was set to 
work on the opening day, and has worked ever since 
without a hitch. : 
On one side of the electrical installation the imposing 
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g00-horse power condensing engines of the Danube 
Navigation Company are shown, intended for the 
new service through the Iron Gates Canal. They are 
arranged for both river and sea service. There is also 
another 400-horse power completely-equipped Danube 
steamer engine, with feathering paddle-wheels, that can 
be seen in motion every afternoon. Further along we come 
to a great water-wheel turning majestically round, and 
worked by water thrown up by one of a formidable exhibit 
of centrifugal pumps; there is one capable of raising 
3000 litres per second, whilst another of 1000 litres per 
second poured forth a sheet of water 104ft. wide, which, 
dashing into a tank below, cooled the air in a most 
agreeable manner. Opposite to this is the exhibit of the 
Vulcan Company, which shows a complete set of machine 
tools for engine making, all of which are to be seen 
ijn motion; running light they appeared true, and showed 
signs of some finish. Hirsch and Frank also exhibit 
machine tools. There is also a working set of tools for 
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82 Toroczké house from 
County 
Kalotazeg house from K. 


4 Engine-house for captive balloon 
5 Pavilion of the Health Department of 
the General Army 33 





This department too will receive further attention 
later on. 

A very interesting exhibit is part of a sectional iron 
bridge for military purposes on frontier rivers. It is 
large and strong enough for railway purposes, and never- 
theless is all in sections of relatively small weight. The 
sections when erected are screw bolted together, and can 
very soon be taken down again. Here too may be seen 
a great Worthington pump to deliver 2000 litres per 
minute at 15 atmospheres pressure, intended to work the 
80-horse power hydraulic winding engine alongside of it. 
There is, too, a good show of boilers by Eiselar, three 
tubular by Steinmaller, and three by Tischbein, the latter 
Cornish below and locomotive above ; the six are equal to 
300 square yards heating surface. The hall contains various 
fire-engine displays, including iron towers, girder work for 
the men to practice and learn on; spirit still, Hungarian 
and Belgian spring and chain exhibit, instruments of pre- 
cision, bicycles, and other sundries ; weighing machines, by 















way was started some years ago with suitable light 
rolling stock, the traffic increased to such an extent 
that locomotives of several tons adhesion are now used on 
the same gauge. I hope to obtain further details of 
these engines, which anyway are of considerable interest. 
The private railways also exhibit, whilst the transport 
building contains models or examples of nearly everything 
connected with railways. Turning now tothe mining and- 
metallurgical section, the first thing that strikes the ob- 
server is the remarkable quality of theiron ; Hungarians are 
singularly fortunate in having ironstone, limestone, &c., 
free from sulphur and iron, and as charcoal is largely used 
for steel making, the result can readily be imagined, and 
is very generally evident. The main Mining and Metal- 
lurgical Hall covers an area of 8480 square yards, and 
contains models of mines of all sorts, models of furnaces, 
metal products, minting machinery, and other matters 
that it would take long to enumerate, and perhaps the 
most characteristic exhibit are the salt. mine models, which 
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87 Sitori Brothers’ pavilion 
88 Count Batthdny’s pavilion 
°0 His Highness the Grand Duke 


Torda-Aranyos 


olozs County 


, 128 The North of Hungary Joint Coal- 
\ mining Company's pavliion 
| 129 Unio Iron and Plate Manufacturing 





OF THE GROUND AND BUILDINGS OF THE BUDAPEST EXHIBITION 


153 Thonet Brothers pavilion 

154 Matraiand Gfrerer's, iron and concrete 
building contractors, pavilion 

155 The English Bible Society's pavilion 


8 Pavilion of the Fire Brigade of the 34 Mindszenthouse from Csongrad County 
General Army 35 J&sz-apith house from Jész-Nagykun- 

11 Camera obscura Szolnok County 

12 Slavonian peasant’s house from Sdros | 36 Model store for parish fire brigade 
County 88 Model parish hospital 

13 Vend house from Vas County 8” Parish hospital ice-house 

14 Bulgarian house from Temes County 40 Ruthenian house from Bereg County 

15 Gervian house from Torontal County 41 Sokicz house from Biics-Bodrog County 


16 Wallachian house from Krass6-Gzireny | 44 Market stalls round churches 
County 47 Haggenmacher's beer saloon 
17 Roumanian house from Hunyad | 49 Pavilion for sale of lottery tickets 
Jounty | 58 Inn from Szeged 
18 Handlova house from Nyitra County 60 Model police watch-room 
19 German house frojn Torontal County 61 Shepherd's hut from Breznébinya 


20 Metzenzéf house from Abauj-Torna 
County 

21 Saxon house from Szeben County 

22 Gipsy tent from Fehér County 

23 Csingé house from Brassé County 

24 St. Gaal house from Veszprém County 

25 Maty6 house from Borséd County 

26 Hungarian house from Biid-St. Mihdly 
in Szaboles County 

27 Zebeczke house from Zala County 

28 Palécz house from Négréd County 


2 Shepherd’ huts 


Office of Silkworm Breeding Exhibition 
Meteorological pavilion 

Edmund Mauthner’s pavilion 

Pavilion of Heves County 

Pavilion of Torontaél County 

Office ot the Agricultural Exhibition 
Pasteur-Chamberland's. pavilion 
Francois champagne pavilion 

Braun Brothers’ champagne pavilion 
Lord and Co.'s pavilion 


Frederick's pavilion 
97 The Farmers’ Milk Company's saloon 
99 Roessemann and Ktihnemann’s pavilion 
102 Orenstein and Koppel’s exhibition 
104 Speck Brothers’ milk saloon 


106 The Fiume Petroleum Refining Com- 


pany’s pavilion 

107 Spirit Distilling Industry Exhibition 

108 The Telephone News 
pavilion 

109 Sea-water aquarium 

111 Hungarian Petroleum Industry Com- 

any's pavilion 

112 Apollé Petroleum Refining Company's 
pavilion 

113 Budapest 
pavilion 

114 Bihar-Sziligy Oil Industry Company 

117 Central Exchange 

119 Pavilion of Ledecz Adolf Schenk, 
Portland eement manufacturer, and 
Veré Kemény and Co., contractors 
for concrete buildings 

3 Robert Wiinsch’s cement pavilion 


Mineral Oil Company's 


Messengers’ | 


Company's pavilion 

130 Julius Schwab's roofing-tile pavilion 

132 Alexander Justus’ roller blind pavilion 

133 Miksa Kramer, cement manufacturers, 
pavilion 

134 Michael Karikds’ inn 

| 185 Hungarian Universal Coalmine Com- 

| pany’s pavilion 

136 Nobel Dynamite Company's pavilion 

188 Hoffmann, artificial stone manufac- 
turer, pavilion 

139 Bohn’s, brick factory, pavilion 

140 E. Nedelk6’s Successors, wooden article 
manufacturers, pavilion 

141 A. Berger's, iron furniture manufac- 
turer, pavilion 

142 Urikiny-Zsilvalley Coalmining Com- 
pany’s pavilion 

143 The Arad and Csandd Combined Rail- 
way Company's cment factory, 
pavilion 

144 Henry Terényi’s, artificial stone manu- 
facturer, pavilion 

146 The Salgétarjain Coalmining Company's 
pavilion 


157 Friendly Societies’ pavilion 

159 The Budapest Universal Electric Ccm 
pany’s pavilion 

161 Louis Willibald’s champagne pavilion 

169 Hdlle’s champagne pavilion 

171 Edison’s kinetoscope-phonograph pav i 


ion 
172 Littke’s champagne pavilion 
174 Florist pavilion 
175 Cigar-sellers’ pavilion 
177 J. E. Hubert’s champagne pavilion 


| 185 Joseph Térley’s champagne pavilion 


186 Information bureau and interpreter’s 
office 

187 Cloak-rooms 

191 Pavilion for souvenirs from the country 

192 A. Singhoffer’s fisherman's inn 

193 Ticket manipulation hall 

194 The Fiume Rice Rolling Co.'s pavilion 

196 Sonnecker’s buffet 

199 Soldiers’ watch-houses 

200 The Golden-book pavilion 

201 The Million-farthing pavilion 

202 The Hungarian Monier-building Con 





20 Csdkély house from Somogy County 


30 Székely house from Csik County pavilion 


His Highness the Duke of Coburg's 


12. 

125 K. Trattner’s Balaton inn 

127 Redlich, Spitzer, Ohrenstein, 
Walla’s pavilion 


and 





152 Alexander Buchwald’s, iron furniture 
manufacturer, pavilion 


tractors, G. Breyman and Co. 
pavilion 








qa 


the manufacture of small arms, the Miinnerlicher rifle in 
the present case. Another firm exhibit a high tower 


It is noteworthy to mention that 


| Fairbank and others; also lifts, passenger and hotel service, | 
| among other things. 


surrounded pyramidically by manometers and fittings, | all the machines and models» exeépt where obviously | 


and pulsometers. One of the latter pumps up water 
which issues throbbingly at the top of the tower, and 
runs down inside. The next exhibit that attracts atten- 
tion is a vast display of highly-coloured agricultural 
machines, traction engines, portable engines, thrashing 
machines, drills, rakes, wheat dressing machines, ploughs, 
ke. &e., in great variety, which, however, in pattern bear 
a strong resemblance to those of our own agricultural 
machine makers, of whom only one, Robey and Co., exhibit 
and make, if a less magnificent, anyway a creditable 
display. 

The chief Hungarian exhibitors in this section are 
Nicholson, the Elsé Magyar Gazdasdgi Gépgyar Részvény, 
Tarsalatnak, Mayer E. fiai, and E. Kiihne. Warner and 
Co. have an interesting show of flour and wheat-dressing 
machinery, using vibrating instead of cylindrical screens ; 
some are suspended and are connected by spindles with 
an excentric and unequally weighted pulley, which re- 
volves and gives the necessary motion to the screen. 


| otherwise, are worked electrically from the central 


| station just referred to; not alone is this the case in this 
| hall, but throughout the Exhibition. The motors are 
| generally cunningly arranged out of sight, or in such a 
| way as to look quite innocent, but nevertheless they are 
doing the work, and the effect is most agreeable, the 
absence of the heat and hissing of steam: being very 
| striking. The excellent boiler house containifig- nine 
| boilers of different makes, a Schmidt superheater, &c., 
| must be reserved for a future notice. Alongside of the 
Machinery Hall is the show of the Hungarian State Rail- 
way, and contains locomotives, cafriages, agricultural 
engines, examples of material, including wheels, &c., that 
have curled up and distorted before yielding to tests. 
The colossal size and the great amount of external gear 
is the most striking feature of the locomotives here 
exhibited—some are compound, some simple. We may 
here remark that the Bosnian section has a very interest- 











ing display in another part of the grounds; a light rail- | 


| 








show in a striking manner the huge chambers and the 
step and terrace-like working adopted in some parts. 

Other buildings containing interesting coal mining, 
iron, and other mining matters are the Rijnamurany- 
Salgotarjan, with iron and coal mines, blast furnaces, 
steel furnaces, rolling mills, &. &c. Their sphere of 
action extends from making and casting pig iron up 
to galvanised iron and tin-plate. The coal mines of 
Salgotarjan, of the Hungarian Coal Mining Association, the 
United Collieries of the North, and the Urikany Valley col- 
lieries all exhibit produce, models of mines and machinery, 
drawings, tables, &c. Some are good, but none approach 
the excellent model of the St. Etienne collieries at Lyons 
Exhibition a few years ago. The coal in general is far 
from good. In oneexhibit, the Northern Hungarian United 
Coal Mines, where the geological features are exhibited in 
detail, the fossils indicate that the coal worked would 
about correspond with the so-called Kimmeridge coal, 
although it does not resemble it in character. 

In connection with the mining exhibits the Hardy 
Patent Pick Company holds a prominent position. Milling 
is represented by an exceptionally good working model of 
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a roller mill; it is complete in all details, and is large 
enough for a boy to crawl on the different floors and attend 


to the little machines. The engine is a triple-expansion, 
with rope transmission when working. The inside of the 
various stories presents a very busy scene. Carriages and 
carts have a department to themselves; they are all for 


horses, the autocar does not seem to have attracted much 


attention here yet. 


The mercantile marine furnishes an interesting show | 


of the various articles used in that branch of commerce ; 
there are models and diagrams of sea ports, docks, 
various old and new ships, engines, «c. 
Walker, and Thompson Brothers show a nicely finished 
steam windlass of their patent horizontal direct steam 
pattern, and Mechan and Sons display prominently their 
steering appliances. The River Navigation Section is 
remarkably interesting, for not alone are there collections 
of all sorts of odds and ends, but there are also excellent 
diagrams, models, &c., illustrating the work done on the 
Danube at Grebener Spitz and the Iron Gates, which, of 
course, are now of special interest and deserve special 
notice. Another interesting exhibit is the model of a 
floating dock, opefated entirely by electricity. 

Petroleum and oil, silk, military matters, and sundry 
other industries that employ machinery, or are ex- 
hibiting it, will receive due attention in a subsequent 
notice. 

Great consternation was caused in Budapest when, the 
other night, an accident occurred on the inclined railway 
that takes passengers from the river level to the top of 
the Buda heights; the accident, was, however, nothing 
to do with the machinery. It appears a passenger in- 
sisted on being taken up to Buke. The engine driver 
having gone, the stoker, who did not understand the 
matter, had to work the engine, with the result that at 
half way, instead of applying the brake, he turned on full 
steam. The one car jammed up at the top, the other 
crashed down below; but anyway, comparatively little 
damage was done, but some of the passengers were more 
or less seriously injured. 








A NEW SYSTEM OF COAL GAS RETORT BEDS. 


THE benches of through retorts in modern retort-houses 
are commonly provided with generator furnaces to which the 
fuel is supplied through a mouthpiece, either on the stage level 
or a short distance below it. The raking and cleaning of the 





fire are carried out through a door opening on totheashpit from | 


the coke-hole, as in Fig. 1. The red-hot coke from the retorts 
falls as they are drawn into the coke-hole, and therefore may 


interrupt the tending of the fires, and may cause accidents to | 


the firemen. The latter, moreover, require working space, 
which must be provided by shovelling back the coke when 
quenched towards the walls of the house. This handling 
of the coke produces breeze, and entails a considerable 
expenditure for labour. A system of 
constructing the retort beds which essays 
to remedy these defects has been pro- 
tected by Mr. Joyce, and is now being 
exploited by the Tunnel Furnace Com- 
pany, of London. Mr. Joyce is the fore- 
man responsible for the setting of the 
retorts and the construction of the 
furnaces at the East Greenwich works 
of the South Metropolitan Gas Company, 
and his new system of retort beds was first 
tried at those works during the past winter. 
Briefly, the system consists, as shown in 
Fig 2, in forming a tunnel in the middle of 


Emerson, | 


| improvements may be made, such as shoots from the top of 
| the stack into the tunnel, which save much labour with the 
| wheelbarrow, Some settings now in course of construction 
| at the East Greenwich works will have this useful addition 

to the tunnelled retort beds. After a careful inspection of 
| the beds already in use, we have no hesitation in saying that 
| Joyce’s patent covers one of the most valuable improvements 
in the retort-house of recent years. 








| THE NEW HOLYHEAD AND KINGSTOWN MAIL 
SERVICE. 

THE mail service between Wales and Ireland has been con- 
ducted since 1853 by the most powerful Channel steamers in the 
world. It has been, however, deemed expedient to accelerate 
the mails, and to this end the Ulster, Leinster, Munster, 
Connaught, and Ireland are to be replaced by four vessels 
which will probably be the fastest on continuous service in 
the world. The first of these, a new Ulster, was launched 
by Messrs. Laird Bros. on the 27th ult., the vessel being 
named by the Duchess of Abercorn. 

A general description of the Ulster may serve for all the 
vessels designed and being built to carry out the conditions 
of the new contract to commence April 1, 1897. They are 
to be twin-screw steamers, and a decided advance has been 
made both in speed and accommodation on any steamers 
hitherto employed in the Channel mail service, surpassing 
even the hitherto unbeaten Ireland, the finest of the paddle- 
wheel fleet. Their dimensions are :—Length over all, 372ft.; 
breadth, moulded, 41ft. Gin.; depth at side to upper deck, 
29ft.3in.; height from main to upper deck, 8ft. 8in.; tonnage, 
builders’ measurement, 3069 tons; draught of water ready 
for service, 14ft. 6in.; speed, 23 knots. The design satisfac- 
torily to fulfil all the onerous conditions of the service has 
been a problem of no little difficulty, and Messrs. Laird have 
had to combine with the high speed required, great strength, 
freedom from vibration, stability, and seaworthiness. 

The material of the hull is steel. There are ten water- 
tight compartments, and it is worthy of notice that even if 
the two largest of these should become filled with water as 
the result of collision or other mishap, the vessel would still 
be in a perfectly safe condition. The machinery, which is 
of the most modern type, consists of two independent sets 
of inverted direct-acting triple-expansion engines, each set 
having one high, one intermediate, and two low-pressure 
cylinders. The shafts, piston-rods, connecting rods, &c., are 
of steel—air pumps vertical, one to each set of engines 
worked from the piston-rod crossheads. The circulating 
pumps and main and auxiliary feed engines, powerful bilge 
| and fire engines, are all worked independently. The propellers 
will be of manganese bronze. 

The boilers are to be of steel, four in number, double- 
ended, each having six furnaces, Morrison’s corrugated ; the 
working pressure to be 175lb. per square inch, to be worked 
on the closed stokehold system. The electric light installa- 
tion, which is in duplicate, is of very ample capacity. 

There will be two funnels and two pole masts, and a turtle- 
back of about 7O0ft. long forward, and a flush upper deck, on 
which there will be three deckhouses containing the entrances 






































the retort bench, extending throughout 











its length, and on a level with the floor 
of the ovens. The doors of the furnaces 








cn both sides of the bench open on to this 
tunnel, and the clinkering and raking of 
the fires are done from it. The fuel is 
fed into the generator at a mouthpiece 
on the stage level, but in all other 
respects the furnaces are in effect re- 
versed, and the faces of the stack below 
the stage are unbroken by doors or 
dampers. The firemen do not enter the 
coke-hole, and its capacity for coke 
storage is much increased. The coke is 
quenched and loaded direct into the 
wagons without previous handling. ‘he 
firemen working in the tunnel are not 
interrupted by the drawing of the retorts, 
and thus a saving of labour is effected, 
while the furnaces are accessible for 
inspection at all times. In constructing 
a bed on the tunnel system there is a 
saving of bricks, as the solid mass of 
brickwork in the middle of the bench 
is considerably diminished. It is claimed 
for the system that in one year it effects 
@ saving more than sufficient to compen- 
sate for the outlay of converting existing 
benches to it. The South Metropolitan 
Gas Company have been so well pleased 
with the working of the experimental 
bed that they have now nearly completed 
the work of converting the beds in all 
their retort-houses at East Greenwich to 
the newsystem. The benches and system 
of firing at that works were very favourable to the conver- 
sion, and undoubtedly a great economy has been effected. 


In other cases, as when a flue runs the length of a stack in | 


the position required by the tunnel, greater but not insuper- 
able difficulties would be offered to the work of conversion. 
The coke-hole space at East Greenwich is very cramped, and 
no doubt the make of breeze under the old system of working 
was greater there than it is at many works, and for the same 
reason fatal accidents to firemen appear to have been of more 
than common frequency there. But in houses where the 
coke-hole is of ample width we have witnessed bad accidents 
to firemen from the falling coke and tar, and as a preventive 
of these Joyce’s tunnelled beds are to be commended. In 
these same wide retort-houses, too, the labour expended in 
shovelling back the coke from the face of the stack towards 
the wagons is immense, and therefore the dictates of economy 
would favour the adoption of the tunnelled retort beds. When 
the system is being introduced in a new setting several minor 





Fig. 1 





JOYCE’S GAS RETORT SETTING 


| to the cabins, smoke-room, ladies’ deck saloon, &c.- On the 

main deck the cabins extend unbroken from end to end of the 

ship, the machinery being entirely below the deck. The light 
| and air shafts from the engine-room are carried to the top of 
| houses forming ‘“ boat decks,” so that the machinery is 
entirely out of sight, and there will be an absence of the heat 
and smell of oil which is so unpleasant to the majority of 
voyagers. 

The first-class dining saloon, situated on the main deck, 
forward of the machinery space, is a noble apartment, 40ft. 
long and 34ft. broad, extending the full width of the vessel, 
and having access from the upper deck by a handsome 
vestibule and stairway, and it will be capable of dining about 
eighty passengers at one sitting. The sleeping accommoda- 
tion for the first-class is arranged on the main deck in large 
and well-ventilated state-rooms on each side aft of the saloon, 





deck forward and aft of the machinery. The ladies’ first-class 





and there are also fourteen first-class state-rooms on the lower 





cabin ison the main deck abaft the machinery space, and 
there is a ladies’ deck saloon on the upper deck in the after 
deckhouse. 

The second-class ladies’ cabin and the second-class dining 
saloon are on the main deck aft of the first-class accommoda- 
tion, and the sleeping accommodation is provided in cabing 
on the main and lower decks; this accommodation is of a 
superior type. 

A spacious smoking-room occupies the forward end of the 
after deckhouse, and in the forward deckhouse are captain's 
and chief officers’ rooms, two state-rooms and saloon galley, 
with lift to saloon. Ample space for the post-office service js 
provided on the main deck forward of the first-class cabins, 
and on the deck below the sorting room and sorters’ sleeping 
cabins are arranged. The ship’s officers, engineers, crew, and 
firemen are berthed in midship deckhouse and forward on the 
main deck. The question of ventilation has been very care. 
fully studied, and a most complete system adopted, the cabins 
generally having an ample supply of fresh air through sky- 
lights, ports, and ventilator shafts, while the vitiated air is 
carried away through exhaust tubes led into the funnel 
casings. The lavatories and offices are fitted with Utley’s 
Patent Ventilating Sidelights, which are specially designed 
to be kept open in bad weather when ordinary ports have to 
be closed. 

The sanitary arrangements, the efficiency of which is of 
such vital importance on board passenger steamers, and so 
greatly conduces to the comfort of travellers, have received 
special consideration. The lavatories will be extensive and 
well fitted, and there will be also plunge and shower baths, 
with hot and cold service. 

The furnishing and decorations of the saloon, ladies’ deck 
cabin, and smoke-room has been entrusted to Messrs. S. J. 
Waring and Sons, Ltd., of Liverpool, London, and Man- 
chester, and will be executed by them in the usual first-class 
style, with good taste and good work. The dining saloon is 
to be of Sheraton design in mahogany. The ladies’ deck 
saloon is treated in Louis XVI. style in white and gold. The 
smoking-room in Jacobean style, the woodwork of the doors, 
dado, &c., being oak, and round the room will be fixed cosy 
seats upholstered in morocco, each having its own arm and 
head rest. 








LOCOMOTIVES ON HIGHWAYS BILL. 


WE give below the full text of this Bill, as it left the 
House of Lords, and was brought into the House of 
Commons on the 18th of June. The Bill was read th: 
second time on Monday night. 

Be it enacted by the Queen’s most Excellent pry by and 
with the advice and consent of the Lords Spiritual and Tempora! 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows :— 

(1) The enactments mentioned in the schedule to this Act, and 
any other enactment restricting the use of locomotives on highways 
and contained in any public general, or local and personal Act in 
force at the passing of this Act, shall not apply to any vehicle pro- 
pelled by mechanical power, if it is under four tons in weight un- 
laden, and is not used for the purpose of drawing more than one 
vehicle—such vehicle with its locomotive not to exceed in weight 
unladen four tons—and is so constructed that no smoke or visible 
vapour is emitted therefrom ; and vehicles so exempted are in this 
Act referred to as light locomotives. 

Provided as follows :— 

(a) Section twenty-six of the Highways and Locomotives Amend- 
ment Act, 1878, as extended by section forty-one of the Local! 
Government Act, 1888, shall apply to light locomotives as if they 
were drawn by animal power. 

(b) A light locomotive shall be deemed to be a carriage within 
the meaning of any Act of Parliament, whether public, general, 
or local, and of any rule, regulation, or bye-law made under any 
Act of Parliament, and, if used as a carriage of any particular 
class, shall be deemed to be a carriage of that class, a the law 
relating to carriages of that class shall apply accordingly. 

(2) The keeping and use of petroleum or of any other inflam- 
mable liquid or fuel for the purpose of light locomotives shall be 
subject to regulations made by a Secretary of State, and regula- 
tions so made shall have effect notwithstanding anything in the 
Petroleum Acts, 1871 to 1881, and breach of any such regulation 
may, on summary conviction, be punished by a fine not exceeding 
ten pounds. 

(3) The Local Government Board may make regulations with 
respect to the use of light locomotives on highways, and a breach 
of any such regulations may be thereby made punishable by a 
fine not exceeding ten pounds, recoverable on summary conviction. 

(4): 1. In the application of this Act to Scotland a reference to 
the Secretary for Scotland shall be substituted for a reference to 
the Local Government Board. 2. In Scotland section one hundred 
and four of the Roads and Bridges (Scotland) Act, 1878, shall 
apply to light locomotives as if they were drawn by animal power. 

(5): 1. In the application of this Act to Ireland a reference to 
the Local Government Board for Ireland shall be substituted for 
a reference to the Local Government Board. 2. In Ireland so 
much of section six of the Public Health (Ireland) Amendment 
Act, 1879, as relates to bye-laws for regulating the use of locomo- 
tives on a highway, or for preventing their use on bridges, but 
not so much thereof as relates to bye-laws with respect to the 
hours during which locomotives are not to pass over roads or high- 
ways, shall apply to light locomotives. Provided that bye-laws 
made under that section with respect to light locomotives shall 
require the approval of the Local Government Board for Ireland. 

(6) This Act may be cited as the Locomotives on Highways Act, 
1896. 

Schedule: Enactments which are not to apply to light locomotives.— 
The Locomotives Act, 1861 (24 and 25 Vict. c. 70) except so much 
of section one as relates to tolls on locomotives, Section forty- 
one of the Thames Embankment Act, 1862 (25 and 26 Vict. c. 93). 
The Locomotives Act, 1865 (28 and 29 Vict. c. 83). The Locomo- 
motives Amendment (Scotland) Act, 1878 (41 and 42 Vict. ¢. 5%). 
Part 2 of the Highways and Locomotives (Amendment) Act, 1878 
(41 and 42 Vict. c. 77). So much of section six of the Public 
Health (Ireland) Amendment Act. 1879 (42 and 43 Vict. c. 57) as 
relates to the hours during which locomotives are not to pass over 
roads or highways. 








MARINE BOILERS, PARTICULARLY IN REFER- 
ENCE TO EFFICIENCY OF COMBUSTION AND 
HIGHER STEAM PRESSURES.* 

By J. R. FOTHERGILL, Vice-President. 
As each year passes the bath gy “nage in marine engineering s0 
progresses that, at the present day, we have reached that high 
standard of efficiency which makes it difficult to realise how further 
economy can be obtained without a material increase in the boiler 
pressure. Past experience shows that no essential development in 
the marine engine has taken place without considerable hesitation, 
time to perfect detail and isolated trials proving beyond question 
such alterations were productive of economy. The introduction of 
the ‘‘compound,” followed by the ‘‘triple,” in each case took 





* Read before the North-East Coast Institution of Engineers and Ship- 
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considerable time to develope before they became universal ; the 
“quadruple” at the present day is quite the exception, and it is 
difficult to realise how it can become the accepted engine without 
a material increase in the working pressure. Not only engineers, 
but shipowners are touch concerned as to the olution of this 
problem ; and Lagteceeese f if we are to go to higher pressures, 
what is to be the accepted type of boiler, nor need we be surprised 
at this when we consider the controversy taking place as to the 
various merits or demerits of the water-tube ors Is this increase 
in pressure to take place, or are we to accept 1801b. to 2001b, as 
e limit ¢ 
. Have we not at each marked increase in pressure over and over 
again heard the old argument, increased pressure means increased 
temperature, with all the attendant difficulties, re-packings, oils, 
leaky joints, boiler troubles, &c., eloquently expounded, but of 
what avail! Is it not an inherent characteristic of the engineer to 
go ahead? One might as well try to push back the tide as prevent 
the engineer in his march of progress, Material progress cannot be 
made without failures, ard well that it is so, for experience so 
gained builds up, as it were, a solid foundation on which to establish 
ultimate success. The greatest difficulty in the past has been the 
manufacture of suitable boilers to meet the requirements of 
increased pressure. Demand and necessity for high quality 
material has been met by the energy and vigorous activity of the 
steel maker. Capable machines, suitable and able to deal with any 
thickness of plate and diameter of rivet, are obtainable, and the 
furnace manufacturers have kept well abreast of the times. 
Although under these circumstances we can construct boilers with 
tightness and absolute safety to withstand any working pressure, 
vet we must not overlook the fact that a boiler has other nye 
than the mere certainty of being able to stand an enormous bottled- 
up pressure, It is of vital importance that a boilcr should be cor- 








sidered an apparatus whose essential functions are :—Evaporation 
and combustion ; the rate of evaporation depending upon the effici- 
ency of combustion and heat generated. 

We may reasonably assume increased boiler pressure looms in the 
near future, and although it is impossible to foresee to what pres- 
sures we may ger 2 go, yet 250lb. to 2801b. may be con- 
sidered within the bounds of probability ; it thus becomes of the 
utmost importance to consider whether the present type of cylindri- 
cal return-tube boiler with circular furnaces is the most efficient 
as an apparatus for combustion, generation of heat, and trans- 
mission of that heat to the water. It is freely admitted this ty 
of boiler has been, and is, up to certain pressures, the most dank, 
the most ‘‘ get-at-able,” and serviceable marine boiler of any type 
introduced ; but does this hold good for higher pressures ! 


and thus they pass away, forming the huge volumes of smoke so 
commonly seen immediately after firing. 

The smaller the furnace the greater the evil, in that the furnace 
crown is very much closer to the fire ; in fact, without very careful 
and judicious firipg—and where will you find it in the ordi 
mercantile marine /—the surface of the fire is so close to the crown 
that immediately the are evolved they come in contact with 
the crown plate ; and if we consider that at 250 1b. pressure, the 
temperature of the water, and hence the plate is, say, 400 deg. 
Fah., we at once realise the deleterious effect this must have in 
keeping the temperature of the evolved gases far below that 

ry to complete combustion. Again, the smaller the furnace 
the less the sectional area above the fire, and thus the velocity of 
the gases leaving the furnace require to be considerably increased ; 
moreover, this velocity is greatly augmented by the necessity to 
largely increase the consumption per square foot of grate, due to 
the small grate arca obtainable. To obtain this necessary high 
velocity of the gases a lofty funnel with high temperature of the 
escaping gases must be used, or some system of induced draught. 
High velocity of the escaping gases is, in many respects, a most 
objectionable feature. Time is an essential element in the com- 
pletion of combustion, in the union of carbon with oxygen, and in 
the transmission of heat to the water. At this high velocity the 
temperature of the gases as they escape from the tubes into the 
uptake must be abnormally high. True, much of this heat may be 
utilised in various ways, but it is a costly process. 

There is another important feature which does not appcar to 
have attracted sufficient consideration, namely, the gases of com- 
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The important objections seem to be weight, thickness of plate, 
particularly such places as are heating surface, heavy close stay- | 
Ing, and especially small diameter of furnaces. The writer is well | 
aware small furnaces are occasionally used, but this is usually due to | 
some peculiar necessity, and not from choice. Neither the Board of | 
Trade nor Lloyd’s rules prevent the use of fairly large furnaces of 
the corrugated or ribbed types under high pressure, but the | 
necessity for keeping the diameter of the boiler shell as small as | 
possible, to avoid exceptional thick plates and additional weight, | 
&c., necessitates the use of furnaces of small diameter. All engi- | 
neers of practical experience fully appreciate the efficiency of large | 
furnaces, and this is readily understood if we consider what takes 
place when fresh coal is thrown on the fire of a furnace in active | 
condition. The coal at once absorbs heat, which disengages the | 
bituminous hydrocarbon constituents by volatilisation, or, in other | 
words, generates the gaseous portion of the coal by distillation. | 
Until this process is completed the fixed carbon or coke is not con- 
sumed, Volatilisation is the most cooling process in nature, due | 
to the quantity of heat which is directly converted from the 
sensible to the latent state. It is, in particular, due to this cause | 
that heavy firing is so disastrous, and should be carefully avoided. | 
As the hydrocar gascs are volatilised by the first application of 
heat and pass off, hydrogen having a greater affinity than carbon 
for oxygen, readily unites with oxygen to the production of water 
—steam. The carbon thus liberated must be supplied with its 
necessary proportion of oxygen to the production of carbonic acid, 
otherwise it will be precipitated in an extremely divided state and 
pass away as smoke, or, if from various causes the supply of air to 
the gases should be exceptionally small and badly distriluted, 
carbonic oxide will be produced with serious loss in the amount of 
heat generated. For carbon consumed to carbonic acid evolves 
14,500 units of heat, which, if consumed to carbonic oxide, would 
yield 4400 only, Although carbonic oxide may be produced under 
exceptional conditions, yet, fortunately, it doos not appear from 
the analysis of funnel gases to be generally present, and when 
present it is usually in inappreciable quantities. 

To ensure complete combustion to the generation of heat, it is 
essential that not only shall the air supply be sufficient, but that it 
shall be properly distributed in such manner as will readily facilitate 
completion of the combustion of the hydrocarbon gases as they 
leave the surface of the fire, as well as the fuel on the bars, This 
question of air supply is one of considerable difficulty, and has 
exercised the ingenuity of many capable men. This difficulty is 
materially increased by reducing the diameter of the furnace, and 
thus the height above the fire.+ It is of material importance that 
the necessity for maintaining at high temperatures the hydro- 
carbon gases as they are evolved should be thoroughly understood. 
Hydrogen effectively unites with oxygen at not less than 600 deg. 
Fah., and carbon with oxygen at not Les than 800 deg. Fah. The 
higher they exceed these temperatures within certain limits, the 
more readily they unite and the less surplus oxygen required. 
Volatilisation being the most cooling process in nature, it is 
Imperative the greatest consideration given to raisi the 
temperature of the hydrocarbon gases as they are evolved, that 
they may inteneitietaly take up and unite with the necessary 
oxygen to complete combustion and generation of heat. Perhaps 
in this respect the most serious difficulty to overcome is that great 
bugbear—heavy firing. Unfortunately, this appears inevitable 

where the manipulation of the fires is left to the capricious and 
prejudicial bias of the stokehold. Large quantities of coal thrown 
on the fire at once reduces the temperature, and frequently to such 
a degree that the gases evolved cannot take up the oxygen required, 

+ See the writer's paper, ‘Combustion of Coal and Prevention of 
Smoke,” read before the Institution, November, 1892. 
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heater was fitted, and the tubes were larger in diameter. . We 
have had considerable trouble with the bottom row of tubes in 
these boilers, and in consequence of this, in a third ship, the 
s.s. Cameo, which we have had fitted with Babcock and Willcox 
boilers, we have reverted to the smaller tubes—slightly larger than 
the Nero's, and up to the present no tubes have given way, 
neither have any repairs been required to these boilers, 

“‘ As regards consumption there is not much either way ; com- 
paring the s.s. Hero, Nero, and Cameo with our most economjeal 
forced draught and ordinary boilers, they fall slightly short, ‘but 
= give as good results as ordinary averages with the ordinary 

ilers. 

‘*T think the direction in which economy in consumption is to be 
sought for in the water-tube boilers, is in the arrangement of 
baffles over or amongst the tubes, so as to properly utilise the heat 
that frequently too easily goes up the funnel. 

“‘ We have, as you are probably aware, one steamer fitted with 
four Belleville boilers. e have not been fortunate in our ex- 
perience with these, but perhaps this has been from causes other 
than the desigr, although it is certain that the Belleville boiler is 
more difficult to clean and repair than is the Babcock and Willcox, 
whilst with us the consumption has been greater with the Belleville 
than with the Babeock and Willcox. 

** Yours truly, &c.” 


In the Babcock and Willeox type of boiler we have a large grate 
area suitable to the best conditions for complete combustion. 
The furnace is supplied with two doors sufficiently large to facilitate 
the distribution of the fuel, and 
at that convenient height which 
gives the fireman complete charge 
over his shovel, a matter of no 
small importance, particularly 
with untrained men. By firing 
at each door intermittently you 
have always one side of the fur- 
nace incandescent when the other 
is being fired, and thus the hydro- 
carbon gases evolved are readily 
heated up to the necessary tem- 
perature to their union with 
oxygen to complete combustion 
and generation of heat. The 
height of the lower row of tubes 
above the fire offers a great ad- 
vantage for the supply of air to 
the surface of the fire. 


The writer is not aware whether 
the following arrangement has 
been tried, but it would appear 
to offer some advantages :—Say, 
for a distance equal to one-third 
the length of the grate, specially 
designed slabs of fire-brick be 
suspended to the underside of the 
bottom row of tubes, or otherwise 
fixed. As the fire burns down 
and becomes a mass of incan- 
descent coke, the fire-brick would 
store up a considerable amount 
of radiated heat, which in its turn 
would be given off in heating up 
the early gases as they are 
evolved to complete combustion 
and production of heat. Such 
an arrangement would necessitate 
placing the coal principally at 
the front of the fire and pushing 
it back on the grate after the 
gases were given off. It will be 
seen by the drawing—Fig. 2— 
that provision is made to ——— 
the in their e throug! 
the Sictien. This is one of the 
most important features of the 
water-tube boiler, and due to this 
not being appreciated in the 
earlier types, was undoubtedly 
responsible for much of the loss 
of efficiency in those boilers, as 
the gases of combustion passed 
direct from the fire to the funnel 
without coming sufficiently in 
close contact with the heating 
surface. There is, no doubt, the 
most efficient position in which 
to place these deflectors is —_ 
to some argument. Whether 
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they should be horizontal or 





plete combustion do not transmit heat by radiation, but by conduc- 
tion. The sectional area through the tubes, being in all cases 
larger than the outlet from the furnace, facilitates the gases passing 
from the furnace at high velocity into the tubes in the most direct 
course without coming in close contact with the large heating sur- 
face of the combustion chamber ; and probably the suction draught 
may be so great, when large quantities of coal are burnt per square 
foot of grate, as to draw the whole of the gases through the 
lower rows of tubes, ‘leaving the top rows useless. In Fig. 1 
the writer has endeavoured to depict the course gases of high 
velocity, due to excessive funnel or induced draught, will probably 
take when passing from the furnaces into the tubes, and from which 
it will be seen that practically a large percentage of the combustion 
chamber heating surface is rendered of little or no use, due to the 
inability of the gases to transmit their heat other than by conduc- 
tion. It would appear as though many of the objectionable 
features referred to are obviated in the water-tube boiler. Of 
course there are water-tube boilers and water-tube boilers, as there 
are in most other things, some to be entirely avoided, others 
specially designed and satisfactory for certain purposesonly. 

For the pu of this paper, a type of water-tube boiler known 
as the Babcock and Willcox is given in Fig. 2. The writer has 
selected this particular boiler as one that he is somewhat 
acquainted with, and suitable to the requirements of the ordinary 
mercantile marine. He specially desires to say that be has not 
selected this boiler in detriment to other types of water-tube 
boilers, but principally because he has evidence of its success, as 
fitted in several steamers, in confirmation of which he gives the 
following :—Mr. Alexander Gray, consulting engineer, Newcastle- 


vertical, viz., in a line with, or 
at right angles to, the tubes is 
debatable. Horizontal deflectors offer convenient shelves for the 
accumulation of soot and small ashes, &c. , 
The writer in his forced draught trials had strong practical 
evidences of increased efficiency by keeping the gases passing 
through the boiler under slight compression. Take the case of the 
s.s. Iona, one of the steamers tested by the Committee of the Insti- 
tution of Mechanical Engineers, and under the writer's supervision, 
and fitted with his system of forced draught. During the whole 
of the trial the damper in the funnel was only one-sixth open ; 
this gave just sufficient compression to bring the gases into inti- 
mate contact with every square inch of heating surface, both in the 
tubes and in the combustion chambers, to the greatest advantage 
in the transmission of heat, as shown by the low temperature of 
the funnel gases. From frequent trials, all other things being the 
same, the difference in maintaining steam with the damper full open 
and only open one-sixth was most marked. It will be readily 
understood this closing of the damper cannot be utilised with 








natural draught. It is more than probable the application of some 
such system of slightly compressing the gases in water-tube boilers 
would do much to improye their efficiency and obviate the neces- 
sity for deflectors and baffles, which in itself would be a consider- 
able improvement. In a paper of this limited description it is 
impossible to consider the mechanical structure and the many 
details necessary to an efficient boiler, and which must very largely 
determine the type of boiler of the future. There is no doubt the 
present type of boiler, if it does die, will die hard, due to its well- 
earned popularity, and in all probability it will only be the demand 
for higher pressures that will kill it. ‘The writer feels he has lett 
much unsaid, in fact, that he has only touched the fringe of this 





on-Tyne, who has under his supervision four steamers fitted with 
Babcock and Willcox boilers, informs the writer they are giving 
the greatest satisfaction both as to Sa and endurance ; 
in fact, the results are so satisfactory that they are specified to be 
fitted in two new steamers now building. The writer, having 
received the following letter from Mr. J. S , Superintending 
engineer to Messrs. Wilson, Sons, and Co., Hull, ventures to give 
it in extenso, believing it will be considered most interesting :— 
‘*Dear Sir,—I believe we were the first in this country to try 
Messrs. Babcock and Willcox’s water-tube boilers in a sea-going 
steamer ; this was over three years ago in our.s.s. Nero. is 
boiler is running quite satisfactorily, and the ship has not lost a 
day for boiler repairs up to the present. A few tubes in the feed- 
water heater have been renewed, and probably the whole of them 
will require renewal shortly, as they appear to corrode very 
rapidly. In the boiler proper only one or two tubes exposed to 
the fire have been renewed at a trifling cost. About twelve 
months ago we fitted a new steamer, the Hero, with a pair of 
boilers by the same makers, but somewhat modified in details, no 








important subject, yet he hopes sufficient material will be found to 
promote useful discussion, for, after all, the greatest value of a 
technical paper is not so much the subject-matter it contains as 
the discussion it promotes and the ventilation of different opinions. 








TRADE AND Business ANNOUNCEMENTS.—The Admiralty have 

laced a contract for patent tubular furnaces for the whole of the 
boilers now being made for H.M.S. Dreadnought, with Messrs. 
Caddy and Co., Nottingham, Limited.—The Board of Trade has 
appointed Mr. Hugh Erat Harrison, Principal of .the Electrical 
Standardising Testing and Training Institution, electric inspector 
to the Corporation of Newport, Mon.—We are informed that the 
contracts for the new workshops for the New Conveyor Company, 
Limited, and Little and Graham, Limited, Smethwick, Birmingham, 
with 10, 6, 4, and 2 ton overhead travelling cranes were placed this 
week.—Mr. Max am Ende, M. Inst. C.E., notifies the change of 
his address to 18, Abingdon-street, 5. W. 
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ELECTRIC TRANSMISSION OF POWER IN 
MINES. 


Tr has hitherto been the rule to so lay out mine workings 
that the faces where the minerals are got shall be at a higher | 
level than the shaft bottom, in which case the products, and 
also any water encountered, are brought to the shaft by gra- 
vity; and, when unexpected irregularities are encountered in 
the vein, it has generally been found necessary to drive 
levels at a greater depth, often at great cost and with con- 
siderable difficulty, while at the same time the winding | 
arrangements are quite upset. Now, however, such costly | 








iron cage that can be suspended from a pulley block and a wire 


rope, while the current is led by a flexible conductor. 


the joints tight is a difficult matter. Moreover, the high 
temperature of the gteam renders difficult all handling of 





In the compound centrifugal pump shown by Fig. 2, the | the pipes; and increase of temperature in the working 


first wheel deli- 
vers the water 
under a pressure 
of two atmo- 
spheres, or 29 lb. 
per square inch, 
into the second, 
which it leaves 
under double the 



















pressure, so that a head of 40 m. 
131ft., can be overcome. 











works may be dispensed with. The seam is followed by 
the working; and, if too sharp gradients be met with in the 
roads for their being mounted by manual or animal effort, 
electrically-worked winches with chain or rope haulage are 
adopted, the water being brought to the sump by accessory 
pumps. Even ifaseam be thrown down a hundred yards 
it is no longer necessary to deepen the main shaft and open 
the thrown-down portion by a new level; but a staple shaft 
is by preference put down in the place where the disturbance 
occurs, winding and pumping being provided for by electrical 
working, as the power is available in sufficient quantity and 
extending to any distance. 

The accompanying illustrations, chiefly from photographs 
taken in underground work- 
ings, illustrate various 
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about 40 per 
cent.; but, on 
the other hand, 
the construction 
is very compact 
and simple, just 
what is required 
for such a pur- 
pose. The pump 
is driven by an electromotor coupled directly on toitsshatt; and 
the whole arrangement, including the starting lever and resist- 
ance, are carried by a frame on wheels, a cover protecting 
both the motor and starting gear from dropping water. 








applications, made by 
Messrs.Siemensand Halske, 
Berlin, of electrical energy 
to the driving of mine 
plant, often at long dis- 
tances from the shaft; and 
the following observations 
are founded on a commu- 
nication by Ingenieur C. 
Kéttgen toa German con- 
temporary. The figures 
bring out clearly the two 
chief individualities of elec- 
tric transmission of power, 
viz., the possibility of lead- 
ing the current to any 
desired point in the mine, 
without appreciable loss or 
inconvenience caused - by 
laying the conductors, and 
the flexibility of the wire 
leads from the electromotors 
to the various machines 
driven, which permits the 
latter to be shifted from 
place to place according to 
requirements. 

This last-named advan- 
tage is specially brought 
out by Figs. 1 and 2, both 
representing pumps, of 
which the first may be 
loweredas in sinking shafts, 
and the other moved along 
horizontally when driving 
headings to the dip. In dipping measures, the vertical ; 
pump, shown by Fig. 1, capable of raising 100 litres= | 
22 gallons per minute toa height of 60 m. = 196ft., has only 
one plunger, driven by simple gear from a slowly running | 
electromotor, which, with the pump, is enclosed ina wrought | 











Fig. 2 

The advantages of electric driving, as compared with that en Salt Mine, the electric motor being of 15- 
orse power. 

The question between locomotive and rope or chain haul- 

age can only be decided by weighing all the circumstances of 

each case; but at the same time certain general considera- 


| by steam, are intensified in the case of pumps that must be 


constantly shifted, especially before and after firing shots. 
While the water raised is taken off by armoured hose or a 


jointed pipe, steam pipes are, as a rule, jointed, and keeping | 





The useful 
effect is, of course, comparatively low, 






























places, with the escape of steam, cannot be avoided. 
On the other hand, electric current*is led by a simple 
cable, the diameter of which does not*exceed an inch, while 3 












Fig. 4 


one end of it can be wound up on and unwound from a barrel, 
so that its handling is greatly facilitated. As such a cable 
can be well protected, electrically by insulation and mechani- 
cally by armouring, it can readily be transferred to any desired 
position in a shaft or heading. 

In order that the weight and dimensions of such movable 
pumps shall not be too great, they are, as a rule, not used 
for raising water to the surface, but only for bringing it up 
to the sump. Moreover, especially in the case of pumps 
running on rails, it is advisable to determine their capacity, 
so that they may serve not only for their destined purpose, 
but also for requirements which may arise in other portions 
of the mine, the conductors being quickly laid, even if several 
hundred or thousand metres long. 

In normal mine working, the got mineral must first be 
brought from the working face to the main road, then along 
it to the shaft landing, and thirdly up the shaft to the sur- 
face. In the first stage, if there be a considerable difference 
of height, the working will be so arranged that the products 
can be braked down by small auxiliary shafts; but very often 
such an arrangement of working cannot be carried out, in 
which case the products must be raised by winches. As a 
rule the working places are so far from the shaft, that it is 
not easy to lead steam or compressed air up to the winches ; 
but the electric current easily overcomes this difficulty, as 
distance makes no difference. 

Fig. 3 shows an electrically-driven winch used for this 
purpose at the Aschersleben Kaliwerke, or Potassium Mine, 
five of therm being employed in the various working districts of 
shaft No.3. As will be observed in the view, the construction 
of these 10-horse winches is very simple, so that they can easily 
follow up the working. Mechanical power will, however, be 
adopted as soon as the quantity of mineral to be put out be- 
comes at all considerable, either chain or rope haulage on the 
one hand, or that by locomotives on the other, being selected, 
the electric working of which is shown by Figs. 4 and 5 respec- 
tively. The former figure represents a chain haulage gear at 
the Aschersleben Kaliwerke, four being now in operation 
there. The 30-horse electromotor drives the two chain 
drums by belt and spur gear. Haulage by locomotive, as 
shown by the latter figure, is adopted in the rolley-way of the 
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| 
tions may be mentioned. Chain or rope haulage is chiefly | winding engines driven by electricity. If, for instance, the! In the application of electricity to actual getting, there are 
indicated for straight roads with two lines of way, while | working out of a district be taken in hand at various points | two kinds of machines in use, rock-drills and holeing 
haulage by locomotives may be employed on single lines of | by special shafts, or a water power be turned to account, or | machines or under-cutters. The electric driving of rock-dril]s 
way with curves. Rising gradients are not so easily over- | a whole mining district be provided with power from a single | is shown by Figs. 7, 8, and 9, the first of which represents 
come by locom>tives as by chain or rope haulage, for which, | spot, a central electric station is put up, from which all the | the movable conductor of the current, the second a rotary 
, rock-drill at work in the Neu-Stassfurt salt mine, and the 
last a reciprocating rock-drill opening a heading in the 
Gesegnete Bergmanns-Hofinung Fundgrube, at Ober- 

Gruhna, near Freiberg, Saxony. 
4yThe working of both rock-drills is effected by an electro- 
| motor which is enclosed, with all accessories, in a portable 


however, & regular loading, and, above all, a somewhat large { machines and engines, including those for winding, may be 
quantity to be hauled, are necessary, whereas in the case of | driven. 

locomotives this is of no consequence. Locomotives can also The ventilation of underground workings is effected chiefly 
haul from any place and at any time, so that they command | from a central point on the surface, because, with suitable 
a wider domain ; and haulage by them is also possible on a | brattices in the roads for the introduction and return of the 


and thoroughly closed protecting case, with the intercalation 
of a flexible shaft, which latter can be easily uncoupled both 
from the motor and from the machine, so that the separate 
parts may be more readily carried about. The current is led 
in the following manner:—Up to a small connecting case 
on the wall the conductor is permanent ; and from this point 
begins a movable lead, 40m. to 60 m. long, which is drawn back 
when each shot is fired, for which purpose it is wound up on 
a small barrel. On the works being pushed forward, the per- 
manent conductor is lengthened, and the connecting case 
brought nearer to the face. 

In the rotary drill the rotation of the shaft is communicated 


Fig. 6 


road with several branches, and in the driving of headings. air current, and a proper arrangement of air doors, 
If a wagon should run off the rails with chain or rope haul- all the workings may be included in the scheme of 
age, or breakage should occur to a chain or rope, the whole ventilation. In the case of blind workings or difficult 
haulage plart will come to a standstill; but, on the other conditions it is, however, often advantageous to 
hand, the first cost and working expenses are generally | employ separate ventilation; and for driving a 
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| by bevel gear to the chisel, and the automatic feed is regu- 
| lated by the hardness of the rock. The reciprocating drill 
| is driven, also through bevel gear, from the back, so that a 
| hole may be finished without the necessity of shifting the 
} machine when changing the chisel. With a motor of about 
1-horse power capacity, the rotary rock-drills, which are 
less with chain or rope haulage than with locomotives. | fan for this purpose electricity affords convenient means. | chiefly employed for soft stone, salt, and minette, bore a hole 
For winding in shafts, engines of high duty are required; | In Fig. 6, which shows such an application, a small fan | of 40 mm. = l}in. diameter to a depth of 40 cm. = 153in. 
and they are generally driven by steam, especially in collieries | is coupled with its electromotor, enclosed in a protecting | per minute, whereas the reciprocating drill bores holes of 
or where there is a bank of boilers near the mouth of the | case, the whole arrangement being mounted on a portable | 35mm. = 1gin. diameter from 8 cm. = 3in. to 30 em. = 11 in. 
sha‘t; but some circumstances permit the adoption of large | timber bed. | deep per minute, according to the hardness of the rock, 
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the former of these figures applying to granite and the latter | 
to soft sandstone. 
The reason why under-cutting machines for getting aoe} 
have not yet been much employed in Germany is partially | ta 
because their construction is rather complicated; but at the | 
same time few of the coal seams are suitable for their operation, | 
which requires regularity of stratification and uniformity of 
composition of the coal, while the thickness must not be too 


reached the limit of thickness in the flat plates of the present 
boiler, some modification in form will be necessary, 

The increase of pressures will be easily seen from the subjoined 
ble corrected up to the middle of last year :— 


Table showing Increase of Pressures in Main Boilers of Vessels 
Classed in Lloyd's Register in 1885 and 1895. 
No. of vessels, No. of vessels. 
1895. 


Boiler pressure. 1885. 


slight. On the other hand, with too great a thickness of | Below 60 Ib. .. 122 40 
seam, as in Upper Silesia, the advantage of machine working | = “4 = +4 ~ = 217 
is not so manifest, as the getting of coal is in such a case/ = go jp, to 90 Ib. 1650 sane 
generally easier. 90 Ib. to 100 Ib... 846 897 
The electric driving of coal-cutters rarely presents special | 1001b. to 110 Ib... 102 321 
difficulties, as regular work from the motor is nearly always | 110 Ih. to. 150th... = = 
required. In many cases, however, electrical transmission of | mh 14 2900 
| Above 160 Ib, 3 416 


power is left out of the question, because it is generally 


ally supposed thet mine hands will have difficulty im getting | Before passing to the main question of maintenance and repairs 
used to the apparatus, quite new and to some extent myste- | there appears to be two factors which have intimate relations with 
rious in its manifestations; but this mistrust is soon over- | them, and which must assist or retard the ultimate success of the 
come, and every winch attendant, every drill-runner, soon | most careful and elaborate supervision, and these are design and 
becomes accustomed to the peculiarities of electromotors, and | manufacture. 

finds out how to get over their difficulties. Moreover, as the | Desiyn.—The writer would place accessibility in the forefront 
conductors are laid, and the machines removed and put up| of all boiler design. 
again by the mine hands themselves, they soon become | boilers? Tubes and stays brought close to the furnace crowns 


aware of their many and great advantages. | and shell of boilers, stays ; d 
| of mud-hole doors, &ec, ide spacing of stays at the combustion 

chamber back seems to be a point often omitted when designing a 

| boiler, and there appears to be no reason why a limit of yin. or gin. 


NOTES ON THE MAINTENANCE AND REPAIRS ponent pg = hot or hotter part, viz., the furnace. 
OF MARINE BOILERS.* | pee d ith ’a 4 : 


| The difference in the staying of this part with a ,;4in. and a jin. 
By J. F. Watiixen. | a marked difference in favour of the thicker plate ; actually 264 

One of the principal points to be considered in the paying life of a | stays with a ;‘;in. plate and 156 stays with a jin. plate. 
steamer is the boiler question, as care exercised in ordinary upkeep | Manayement.—The superiority of the system upon which boilers 
from the first becomes a marked factor when increase of years | of the present day are worked, compared with that of fifteen or 
and adoption of newer types of vessels brings down to almost the | twenty years ago, show enormous strides in the general condition in 
vanishing point the necessary margin of profit which tempts the | which they are found. At that time twelve years was usually 
capitalist. 
that on December 31st, 1895, the total number of steamers regis- | § 
tered in Cardiff alone numbered 290, with a total tonnage of! in treatment this remark was more or less perfectly true. 








It may be specially interesting to note in this respect | looked upon as a good life for a marine boiler, and with the lighter 
| scantlings, indifferent workmanship, and general want of knowledge 
With, 
























































Fig. 1 
183,900 registered tons. In bringing forward for the consideration , however, the present better knowledge, it is not a bold assertion to 
of the members a few points for discussion, founded principally | 
on the writer’s experience, it will not perhaps be necessary to say 
that the subject matter is confined entirely to the present cylin- 


especially when it is remembered how many boilers of over 
eighteen years of age of the older type, and under the newer con- 
| ditions of knowledge, are still in existence, and doing good work. 
Fig. 3 | The chief items in internal deterioration are:—(l) Pitting and 
'g- } 
Fig. 5 






































FURNACE 4aCK AND BLOCKS Starboard. 
drical type—or Scotch boiler—as, it is understood, that with few 

exceptions this is in universal use. Whether the future boiler of 

the mercantile marine is or is not to be of the water-tube pattern | 
does not appear to be inany way settled. That this boiler is highly 
successful for certain classes of vessels is an undoubted fact, and 
one of the principal objections made to its adoption has been for 
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7 . a a ‘ . | corrosion, (2) overheating of plates due to scale, &c.; and con- 
ee beats comes ting mee it yee | sequent (3) wasting and (4) distortion. The chief factors in 
a ying ire “ | external deterioration are:—(1) Leaking at landing edges and 








auxiliary use. The working pressures of marine boilers is U- | rivets, 

ally getting higher and higher, and, as we appear to have nearly Application of zinc and sda, — The cause of pitting 
* Read before the North-East Coast Institution of Engineers and Ship- | and corrosion has been discussed almost ad nauseam in 

builders at Cardiff, June 25th, 1896. every society taking an interest in boiler deterioration, 





What is usually seen in ill-designed | 
+ ~ placed in waterways, at the sides | 


late at this part when a jin. one is in | 


| plate can be easily seen from the accompanying sketch, which shows | 





make that thirty years will not be an excessive age, and more | 





| 
| but it is now a matter of universal knowledge that its 
| effects can be entirely obviated by danlicen and Pogo 
—or—by the use of zinc and common soda, These are applied 
under various yea designations, but the resultant is the same 
| in lasting benefit to the boiler. The almost entire disuse of oils to 
| the pistons and valves of engines has materially contributed to the 
| present good order of the interiors, and it cannot be too much 
| emphasised how well the modern engine runs under these con. 
| ditions. It has been claimed as a factor in the success of the 
| water-tube boiler that the cylinders and valves.of the engines are 
| run without oil, but this system of only using the small portions 
passed in from the piston and other rods has long prevailed jn 
many of our best cargo boats. The evaporator has been already 
noted, and the advantages of its useful adjuncts; the feed heater 
and strainer have also been fully discussed in papers read before 
the members of this Institution. 


MAINTENANCE AND REPAIRS, 


Setting back furnaces.—Among the numerous items of boiler 
| repairs there have, unfortunately, still to be faced that of occa. 
sional distorted furnaces, and these, when found seriously out of 
shape, have to be dealt with either by replacing or by being forced 
back into their original shape. The usual procedure is to cross. 
stay the furnace at right angles to the direction in which the force 
has to be applied, properly support the under side of the furnace 
and then to restore to shape by pressure, going over the parts over 
and over again. Where the deflections have taken the form of 
pockets a hole has to be drilled in the centre for the gathering of 
the metal, and no difficulty has been experienced so far, even in 
very hopeless-looking cases, A hydraulic jack, with side arms and 
chocks, adapted to different diameters—Fig. 3—has been in 
successful use for some time, and it need not be added in this age 
of steel boilers that these operations are carried out without the 
aid of heaters. 

Failure in plates and stays.—Some few years ago engineers were 
trouvled with what were then considered mysterious cracks in 
shell plates of double-ended boilers, and also in combustion 
chambers. The origin of these has been fully investigated, and 
their causes well pee ta Of more recent interest are the cases 
of fracture of short combustion chamber stays, generally occurring 
at the backs at bottom, and occasionally in double-ended boilers 
at the top row in the wings. Examples of these are shown 
in Figures 4 and 5, and the causes are apparently due to 
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Fig. 2 


unequal expansion. It is to be noted in each case that the stays 
have broken off next to the shell, that they show no signs of elonga- 
| tion, that the fracture is nearly square, and that no further 
trouble has occurred after they had been once renewed. 
Boiler tubes.—A question has often arisen as to the condition in 
| which the tubes of a boiler ought to be kept, whether it is better 
to let them run uncleaned or with the same care and attention 
bestowed on them as the furnaces, and the question being rather 
an interesting one, may be stated in the following way :—The 
percentage of tube surface in the heating surface of a boiler is 
about 85 per cent., and the effective heating surface 40 per cent. 
—allowing 30 per cent. for furnaces and 30 per cent. for combus- 
tion chambers, &c. Now, if we take this at 20 per cent. instead of 
40 per cent., what becomes of all this efficient heating surface when 
| the tubes have from jin. upwards of hard scale on them, and 
does it not seem to point to true economy in working to have this 
important boiler factor kept at its highest state of efficiency! 
With the more modern boiler this is beginning to be seen, but with 
few exceptions, the older type of boiler—and this the one, too, 
that can least afford it—is allowed to be neglected until the corro- 
sion, which has all the time been at work under the scale, eats 
through the metal and causes delay and expense by a general total 
renewal of the tubes at the age of six years and upwards. The 
writer is cognisant of one firm of shipowners who consistently 
cleaned their tubes, and these small coasting vessels of 1500 tons 
| to 2000 tons had never in one instance, up to a short time ago, 
| retubed a single boiler, several of which had been running in con- 
tinuous work over eighteen years. 
Guards to end plates.—A point that might be added with regard 
to end plate guards is the absolute necessity of having them either 
fitted sagether separate from the boiler end—which is the best 
| practice—or so made that soot or other matter is unable to gather 

there to the serious detriment of the plate and contiguous stays. 
| The whole of the deterioration observable in this part could, in the 
| writer’s opinion, be ee done away with by attention to this 
| most necessary detail, and all wasting can invariably be traced to 

the presence of undue heat. : 
| Ausiliary boilers.—Speaking generally, the principal wear notice- 
| able in auxiliary or donkey boilers is due entirely to the effects of 
| heat and damp on the shell, this being most noticeable in the cases 
| of vertical boilers in stokeholds where the wasting is invariably to 
| be found on the side next to the main boilers, The cnre for this 
| is so obvious that it would be unnecessary to mention it were it not 
| for the fact that so many boilers are rapidly depreciating for the 
| want of a little protection when out of use. 

Boiler covering.—It may seem out of the scope of this paper to 
| mention tanks under boilers in connection with it, but it seems to 
have escaped general notice that it is as necessary to cover the 
| bottom of a boiler as much asit isthetop. It goes without saying 
| that if a boi.er could be kept perfectly cool that the extensive 
| deterioration in tanks at this part would cease, and the proper and 
| efficient covering of the shell at the bottom has made a marked 
improvement in the case of the steamers which have, so far, 
| adopted it. 
| In conclusion, the writer would emphasise the absolute necessity 
| of maintaining a high standard of boiler excellence as one of the 
| means by which we can continue to hold our maritime supremacy 
' and the major portion of the carrying powers of the world. 
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RAILWAY MATTERS. 


Ir has been definitely settled by the Secretary of State 
that the working of the Madras-Vizianagram Section of the East 
Coast Railway is to be undertaken by the Madras Railway. 


ARRANGEMENTS have been concluded by means of 
which immediate progress will be made with the construction of 
the third section of the Beira Railway, establishing communica- 
tion between Fort Salisbury and the east coast. 

THE Jeypore State will, it is understood, undertake the 
construction of the proposed new railway from Jeypore to the 
Chambal. The Homeward Mail says, ‘‘It will be on the narrow- 
gauge, a8 forming a branch of the Rajputana-Malwa system.” 

THe ceremony of laying the first rail of the Uganda 
Railway took place at Kilindinion May 29th, and was made the 
occasion of much rejoicing. The rail was laid by the wife of the 
chief engineer, the Union Jack being hoisted at the same time. 


THe Westinghouse Electric Locomotive, built by the 


Baldwin Locomotive Works, and equipped by the Westinghouse. 


Klectric and Manufacturing Company, is to be examined by 
officers of the New York clevated railways, with a view to having 
service trials made, The engine is said to resemble a large street 
car mounted on two four-wheel trucks, having heavy steel frames, 
each truck having two Tesla polophase motors. 


A LocoMoTIVE boiler explosion occurred June 38rd on 
the Southern Pacific Railway. The engine was attached to a gravel 
train,and was working near Schuman, Cal. The Board of Railroad 
Commissioners of New York State has reported that the explo- 
sion, of a locomotive boiler on the Delaware, Lackawanna and 
Western Railroad, February 19th, was due to low water in the 
boiler. Knagineeriny News says the Board recommends that gauge 
cocks be placed on the boiler heads of all culm burning locomotives 
at present without them ; and that all locomotive boilers be ex- 
amined at least once a month, and that the staybolts be tested 
carefully, and a record keptof the examination. 


A commiTTEs of the Paris Municipal Council is now 
negotiating with the omnibus company with the object of substitut- 
ing mechanical power for tramway and omnibus horses. On 
various tramway lines, electricity, compressed air, and steam are 
employed, but the Council thinks it desirable that not only should 


the tramcars be drawn by mechanical power, but that the omni- | 
The omnibus | 
company does not demand any extension of its concession in order | 


buses should also be replaced by horseless vehicles. 


NOTES AND MEMORANDA. 


THE mean temperature of the year 1895 at Greenwich 
_ tid deg., being 0°1 below the average for the fifty years 
41-1890, 


In spite of the low prices of the raw materials and coal 
during the last few years, the glass industry of Norway is showin 
a steady decline. The exports, which in 1890 aggregated 1836 
metric tons, valued at 584,000 kroner—£31,576, decreased in 1894 
to 738 tons, valued at 395,000 kroner—£21,284. There were six 
glass houses in operation in 1894, 


A German firm at Deuben, near Dresden, makes a 
lamp chimney in which there is a bulb at the upper instead of at 
the lower part, and in which the upper rim is cut obliquely. This, 
it is said, makes it much safer to blow a lamp out, and the flame 
is taller and steadier, so that the light is improved. The greater 
safety in blowing out will, of course, depend upon the blower 
blowing from the high part of the slanting top. 


A PAPER on a new method of preparing alloys was 
recently read before the Paris Academy of Sciences by M. H. 
Moissan, according to whom alloys of refractory metals can be 
prepared by projecting a mixture of the oxide with powdered 
aluminium into a bath of liquid aluminium. The heat set free by 
the oxidation of the aluminium is sufficient to carry on the reaction. 
Alloys of aluminium with nickel, molybdenum, tungsten, uranium, 
and titanium have been obtained in this way. 


In a paper entitled ‘‘A Study of Melted Vanadium and 
its Carbide,” M. H. Moissan says, ‘‘ Vanadium pentoxide, reduced 
by carbon in the electric furnace, yields an ingot of metal which 
always contains an appreciable amount of carbon. If the time of 
heating is as short as possible, a metal containing only 5 per cent. 
of carbon can be obtained ; by prolonging the time of heating the 
percentage of carbon is increased to 18 ‘5 per cent., indicating the 
formation of the carbide VC.” Nature says, ‘‘ The carbide is not 
attacked by water at the ordinary temperature. Vanadium forms 
alloys with iron, copper, and aluminium, but not with silver.” 


A paPER of interest to millers’ and milling engineers 
appears in a recent number of the Comptes Rendus. It is on the 
‘*Value as Food of Bread made from Screened Flours,” by M. A. 
Girard. Analyses of flours of various qualities, from which the 





conclusion is drawn that the ideas generally held concerning the 
inferior nutritive power of fine white bread, as compared with 
brown bread, are fallacious ; both kinds of bread containing prac- 
tically identical amounts of gluten and of phosphates. Thus, 


to effect the reform, but insists upon the signing of an undertaking | popular prejudice and the experience of men at the Bristol and 


for the purchase of its rolling stock and plant by the town of Paris 


| other docks in favour of the bread freest from bran and the 


at the expiration of its concession if at that time it is not being | colouring part of the grain is confirmed by M. A. Girard. 


renewed, 


Tue Pennsylvania Railways west of Pittsburg announce 
that hereafter bicycles will be carried in baggage cars on all the 
company’s lines the same as regular baggage, though not more 
than one bicycle on any one ticket. This rule seems to have been 
a result of the Ohio law requiring bicycles to be carried free 
within that Stale. The pA a ss of the Erie announcing the pro- 


a charge is made, the same as before the passage of the New York 
law—not to surrender it before it reaches its destination. The 
Legislature of Rhode Island has passed a Bill requiring ali railroads 
and steamboat companies to transport bicycles as baggage. 


AFTER much talk about the municipalisation of the tram- 
ways, the Public Works Committee have now recommended the Bir- 
mingham City Council to assent to the transfer of the chief part 
of the Birmingham tramway system to a new company to be 
formed by Messrs. Mackenzie and Ross, Canadian tramway con- 
tractors, and thereupon to grant to them a new lease of the tram- 
ways for twenty-one years. The promoters will abolish steam 
traction altogether, and will work the lines—excepting the existing 
cable route—by electricity, partly underground and partly over- 
head, The total length of line is about twenty-five miles. The 
promoters are willing to work eight miles of the length on the 
underground system, and to work the remaining seventeen miles 
by overhead wires. The company will pay a rental of £185 per 
mile of single line during the yr or £5000 a year in the total. 
They will also maintain the lines, and will grant halfpenny fares 
for short distances, 


On the 30th ult. the West Highland Railway Bill was 
read a second time. The Bill pro to assist the construction 
of a line from Fort William to Ma laig, in the West Highlands, and 
a pier at the terminus. Mr, Strachey objected that these railways 
in Scotland and Ireland should be treated differently from light 
railways in England, receiving more support from the Government. 
Treated on the same principle as England, Scotland would receive 
as its equivalent £120,000, whereas under this Bill it was to receive 
£260,000, a guarantee of 3 per cent. on that amount for thirty 
years, and also £30,000 for making a pier at the end of the pro- 
posed railway of forty miles. This amounted to nearly three times 
what Scotland would be entitled to on the principle applied to light 
railwaysin England. He did not object to the principle of State aid 
in special cases, but the present proposal offered an amount entirely 
out of proportion to the sums given to other portions of the United 
Kingdom. Mr. Whittaker seconded the amendment, on the 
ground that in the present instance a bad principle was badly 
applied. The Chancellor of the Exchequer said for years this 
line had been projected as a means of relieving the distress in the 
Western Highlands and islands, and it was also recommended by 
the Royal Commission of 1890. He denied that the Bill was in any 
sense contrary to the recommendations of the Commission. Mr. 
Caldwell supported the Bill, and remarked that it simply proposed 
to carry out the policy initiated by the First Lord of the Treasury 
with regard to the congested districts of Ireland. The railway 
would be of great service to the population of the Western 
Highlands, whose produce would be conveyed with much greater 
facility than was now the case to the different markets. 


THE federated coal trades associations are evidently 
determined to oppose by every possible means in their power 
the recent decision of the Railway Commissioners in favour 
of the reasonableness of the new siding rent charges which have 
heen enforced during the past twelve months by the Midland 
Railway Company, and which practically affects all the other 
coal-carrying railway companies. The secretary of the Federation 
has issued a circular to the trade, in which he states that he has 
been requested to inform the members that the recent decision of 
the Commissioners did not in any way make the charge of siding 
rent binding upon the traders. Meetings of the trade had 
been held in Manchester, Sheffield, Huddersfield, Halifax, 
Bradford and, elsewhere, at which it was unanimously decided 
to proceed to obtain a decision upon the question on its 
merits, and as the question seriously affected coal traders gener- 
ally, it was believed that they would all be glad to co-operate 
in the efforts that were being made to abolish the charge. He 
might add that Mr. Balfour Brown, Q.C., and Mr. Thomas Wayborn, 
the counsel engaged in the recent application, both strongly advised 
that the recent decision was not warranted, and that further pro- 
ceedings ought to be taken by the traders. In the meantime, if a 
railway company pressed for payment of any account for sidings 
rent, the members were to put themselves in communication with 
the solicitor to the Federation, so that the same could be dealt with. 
A second circular states that the executive, being wishful to 
obtain reliable data for dealing with the matter, would be obiiged 
by the members supplying all information. with regard to the 
amounts charged against them by the various companies, during 





the period which had elapsed since the new arrangements were put 
into operation, 





Durina the year ending 10th May, 1896, the time 
return signal at Greenwich, from the Devonport clock failed on 
twenty-seven days. The apparent error of the clock signal—after 
daily correction of the clock by aid of a time signal from Greenwich 
—was under 0 2 sec. on 65 per cent. of the 337 days of observation, 
under 0°5 sec. on 97 per cent., and never exceeded 1°0 sec. 


vu ‘ ¢ anno 1 | The return signal from the Portsmouth clock—similarly corrected 
visions of the new law concerning bicycles in New York State | 
directs baggagemen to be careful, when a — is checked from | 
a point in New York State to a point in another State—for which | 


by the help of a daily signal from Greenwich—failed on fifty days. 
The yee error of the clock signal was under 0 ‘2 sec. on 34 per 
cent. of the 316 days of observation, under 0 ‘5 sec. on 95 per cent., 
under 1°0 sec. on 99 per cent., and exceeded 1°0 sec. on three 
occasions. 


Durine the twelve months ending 1896, April 30th, 
the highest daily temperature recorded at Greenwich was 87°3 deg. 
on September 24th. On May 30th a temperature of 86°2 deg. was 
recorded. The temperature rose above 80 deg. on twenty-six 
days in 1895 as compared with seven days in the preceding year. 
The monthly mean temperatures were all in excess of the average 
values with the exception of the month of October, which was in 
defect. The mean for September was in excess to the amount of 
4°‘7 deg.; that for November in excess by 4°2 deg., and that for 
1896 March by 4 deg. The mean temperature for the twelve 
months 1895 May to 1896 April was 51 ‘1 deg., being 1‘7 above the 
fifty years’ average. 

For making petroleum uninflammable the Scientific 
American quotes the following from German and French sources :— 
‘Tf to 250 gallons of petroleum there be added 550 lb. of common 
salt, and the mixture be heated to 100 deg. Cent., there will be 
collected about 60 gallons of volatile and easily inflammable 
hydrocarbons that are commonly called benzines. The remaining 
petroleum is no longer inflammable below 100 deg. Cent., and, as it 
contains chloride of calcium, bromide of magnesium and sulphate 
of magnesia, its illuminating power is increased. To these 
190 gallons of petroleum that have undergone distillation there are 
added 375 gallons of crude petroleum, and the mixture is heated 
for one hour at 100 deg. Cent., and then allowed to cool to 40 deg. 
Then the 60 gallons of benzine that were previously separated 
are added, and the whole is again heated up to about 85 deg. 
The fuel thus obtained will be uninflammable below 75 deg. Cent.” 


Ata recent meeting of the Philadelphia Academy of 
Natural Sciences, Dr. Charles 8. Dolley described a centrifugal 
apparatus, which he called a planktonokrit, for the quantitative 
determination of the food supply of oysters and other aquatic 
animals. By means of its use he is enabled to make a large 
number of plankton estimates in a day, and thus judge of the 
characters of given areas of water in connection with fish and 
oyster culture at different times of the day, states of the tide, 
varying depths, &c, The method employed is that of the centri- 
fuge, an apparatus which consists of a series of geared wheels driven 
by hand or belt, and so arranged as to cause an upright shaft to 
revolve up to a speed of 8000 revolutions per minute, corresponding 
to 50 revolutions per minute of the crank or pulley-wheel. To 
this upright shaft is fastened an attachment by means of which 
two funnel-shaped receptacles of one litre capacity each may be 
secured and made to revolve with the shaft. The main portion of 
each of these receptacles is constructed of spun copper, tinned. 
When caused to revolve for one or two minutes the entire contents 
of suspended matter in the contained water is thrown to the 
bottom of tubes properly placed, from which the amount may be 
read off by means of a graduated scale, 


To obviate the difficulties caused by the impurities of 
litmus, an ingenious test pencil for acids and alkalies has been 
made. As found in commerce, litmus is a colouring matter pre- 
pared from various species of lichens by treating them with 
ammonia, potash, stale urine, chalk, and indigo. It contains four 
distinct colouring principles, viz., azolitmin, erythrolein, spanio- 
litmin. Since spaniolitmin occurs rarely in litmus, and erythro- 
lein is coloured reddish purple and not blue by alkalies, azolitmin 
and erythrolitmin may be considered the essential colouring 
matters of litmus. The pencil presents many advantages over 
ordinary litmus paper, being a very cheap, as well as handy, source 
of litmus. They are made by Messrs, Thomas Christy and Co., of 
Lime-street, London. The pencil itself is constructed of chemically 
pure blue and red litmus, inserted in an ordinary wood pencil. It 
is extremely sensitive, and it is said that it will detect one part in 
100,000, whereas litmus paper can only detect one part in 1400. 
For use, the ends are sharpened like any ordinary pencil, to mark 
on a strip of white paper, which is inserted in the paper in the 
specimen to be tested. Before using this the ends should be 
damped. A convenient method which a writer in the Chemical 
Trades Journal has adopted is to make a small red or blue spot, as 
the case may be, and place on the same a drop of distilled water of 
somewhat greater diameter. The liquid is then drawn slightly off 
the litmus spot, a solution having been formed zx sit@. On adding 


a grain of the substance to be tested, the reaction is clearly visible 
against the white surface of the paper. In this way great accuracy 
is attainable, 


MISCELLANEA, 


Tue standard height of stokers for the Navy is to be 
reduced from 5ft. 5in. to 5ft. 3in, until further notice, 


Tue Boston Subway Act was declared constitutional 
by the Massachusetts Supreme Court on June 15th, in a suit 
brought by a taxpayer against the Rapid Transit Commissioners. 


Tue Trinity House Corporation have, according to the 
Army and Navy Gazette, ordered five of their steam vessels to be 
supplied with Commander J. d’Arcy-Irvine’s line-throwing guns. 


Tue condition of the river at Cambridge is to be 
improved. The town is being sewered on the separate system, 
po in the future rain water only will be carried to the river. The 
Governing Bodies of Trinity College and Trinity Hall have in- 
structed Mr. Chas. E. Gritton, A.M.I.C.E., Westminster, to pre- 
pare plans and reports for draining those colleges, and to obtain 
tenders for the works. 

Messrs. H. P. Parkes and Co., of the Tipton Green 
Chain Works, have just turned out a monster crane chain for the 
Admiralty. It is said to be the largest chain ever made. It isa 
sling chain, close linked, of 3}Jin. iron and side welded. There is 
no testing machine of sufficient power to give the breaking strain, 
but it will be tested to about 400 tons. It is to be used for lifting 
steel ingots and armour plates, 


Ir is stated that the Japanese Government has arranged 
with Messrs. Armstrong for the establishment of a steel foundry in 
Japan. The Army and Navy Gazette says that the material for the 
present is to be imported from England, and 20 per cent. of the 
workmen to be employed are to be brought from England, and the 
remainder are to be Japanese. When a now arm is invented in 
England, it is to be manufactured at the works in Japan, For a 
stated number of years the Japanese Government is to give a fixed 
subsidy to the company, and on the expiration of the period durin; 
which the Elswick firm receives this subsidy, the works will be sold 
to the Japanese Government. 


Tue Select Committee on Traction Engines on Roads 
have agreed on their report. They recommend that there 
should be a uniform annual licence duty of £10 on traction 
engines not exceeding 10 tons, increasing by £2 for every ton 
above this weight. They also propose that traction engines should 
be allowed to pass through other counties than that for which they 
are licensed on payment of a registration fee of 2s. 6d. Other 
recommendations were made as to the attendance upon the engines, 
and relaxing some of the restrictions ; the increase of the limit of 
speed to three miles per hour, and other changes, with the object of 
rendering the existing restrictions less onerous. We are not in- 
formed as to any proposed modifications as to the rules as to 
wheels and their tires. 


A Fast transatlantic run was finished by the steamer 
St. Paul, of the American Line, on the 5th inst., beating its former 
record by 3h. 33min. The vessel left Southampton on May 2(th, 

assing the Needles at 1.35 p.m., and passed Sandy Hook at 

.07 p.m. June 5th, having made the run of 3113 miles in 
6 cays 5h. 32 min. The daily runs were 488, 522, 522, 513, 508, 
519, and 41 knots, and the average speed was 20°82 knots an hour. 
On the previous westward trip, when the record was lowered to 
6days 9h. 5 min.— Engineering News, May 21st—the vessel covered 
3112 knots, and made an average speed of 20°34 knots an hour. 
The two fastest days’ runs made on the trip just completed were 
521-9 and 521-7 knots, on June Ist and 2nd, when an average speed 
of 21:01 knots was maintained. The highest speed recorded was 
21:03 knots per hour. An average steam pressure of 200 Ib. per 
square inch was maintained, pats the average revolutions of the 
screws was 89} a minute. On the two biggest days’ runs the 
average was 90°3 revolutions per minute. 


Ir is stated by a Birmingham correspondent that a 
wealthy syndicate offers to buy up the whole of the bedstead manu- 
facturers in the United Kingdom, amalgating them into one huge 
concern. The syndicate has already, it is said, approached Mr. E. 
J. Smith, chairman of the Bedstead Trades’ Association, and has 
desired him to act as an intermediary in making the offer to the 
members of the Association, which numbers about fifty firms, 
mostly located in Birmingham. Mr. Smith, it is understood, is 
authorised to inform the owners of each factory thai the syndicate 
is prepared to purchase their stock and plant at a price equal to 
three-fourths of the turnover in twelve months. Thus a firm whose 
turnover last year was £100,000 are offered £75,000 for their 
business. It has been roughly estimated that the money needed 
for this huge scheme would be from £4,000,000 to £5,000,000. 
The proposal has naturally caused some excitement, but the best 
authorities assert that the monopoly would be unworkable, and 
would give a great stimulus to foreign competition in the bedstead 
industry. 


Tue Forfeit—or Little Cutlers’—Feast, given by the 
Master Cutler—Mr. H. Herbert Andrew—and the Mistress Cutler, 
came off with brilliant success on the 29th inst., and was largely 
attended, being held for the first time in the great banqueting hall. 
Amongst the guests were his Grace the Mayor—the Duke of 
Norfolk—and the Mayoress—Lady Mary Howard—Sir Howard 
Vincent, C.B., M.P., &c. This is usually the last function of .the 
Master Cutler, his successor being elected on the first Tuesday in 
August. Mr. Andrew, however, may have another important 
gathering. Should Sheffield be visited by Li Hung Chang, as is 
expected, the Master Cutler is certain to extend the hospitalities 
of his ancient guild to the distinguished visitor. The new Master, 
to be elected on the 4th of August, is Mr. Alexander Wilson, J.P., 
the deputy chairman and managing director of Messrs. Charles 
Cammell and Co., Cyclops Steel and Ironworks, Sheffield. His 
brother, the late Mr. George Wilson, J.P., was Master Cutler in 
1874-5, when the Prince and Princess of Wales visited Sheffleld ; 
and it is an interesting coincidence that Mr. Alexander Wilson will 
be in the chair during the year the Queen comes to open the new 
Town Hall—a function deferred from this year in consequence of 
Prince Henry of Battenberg’s lamented death. 


THE Water Committee of the London County Council 
have engaged the assistance of Sir Benjamin Baker and Mr. G. F. 
Deacon to advise them in connection with the Welsh water scheme, 
and have drawn up a form of reference to be submitted to them. 
The engineers are requested to consider the detailed proposals, 
plans, and estimates contained in Mr. Binnie’s report of June 8th, 
1894, in connection with his scheme for obtaining water from the 
valleys of the Usk, Wye, and Towy, and their tributaries, and to 
advise the committee as to their suitability and sufficiency, or 
otherwise. They are also requested to report on the question of 
the practicability and the cost of carrying out schemes of storage 
for providing 200 million, 300 million, and 400 million gallons per 
day respectively from the Thames on the lines of the suggestion 
in the report of the Royal Commission. The engineers are further 
asked, taking into consideration the whole of the circumstances of 
the case, and having regard to the increasing rate of consumption 
per head, to give their best advice to the Council as to whether or 
not it would be more advantageous to bring into London from the 
proposed Welsh sources than from the Thames the additional 
quantity of water over and above the quantity at present supplied 
which will be required for the supply of the population of 
11} millions, as estimated by the Royal lor Lastly, the 
engineers are requested to advise generally as to whether in their 
opinion, there is any other source of supply for the metropolis 
which presents such @ priori advantages over either the scheme 
proposed by the engineer of the London —— Council or the 
suggested scheme of storage in the Thames Valley as would 
justify the selection of such other source in preference to both of 
the last-mentioned schemes. It may be hoped that this will settle 





the proposal to put London at the mercy of a couple of pipes from 
Wales 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeROLD anv Co., Vienna. 
CHINA.—KeI LY anp WatsH, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY. og anv Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsie. 
INDIA.—A. J Compripcr anp Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LoxscHEeR AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.--Ketiy anp Watsu, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8 Petersburg. 
8. AFaWOA--Seowy AnD Gorcu, Long-street, Capetown. 
A. THompson anv Co., 33, ae Capetown. 
Ks é: Juta anv Co., Cap » Port beth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp Gorton, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street. 
Adelaide ; Edward- street, Brisbane. 
TURNER AND HENDERSON, Hunt- street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland. 
Craia, J. W., Napier 
CANADA. —MontrREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—InreRnationat News Co., 83 and 86, 
Duane-street, New York. 
Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke ty anp Warsu, Lp., Singapore. 
CEYLON —Wisayartna anv Co., Colombo. 











SUBSCRIPTIONS, 


Tae ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) 
Yearly (including two double numbers) 


£0 14s. 6d. 
£1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe Enorneer is registered for transmission abroad. 

A complete set of Tuk ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post office Order must be accompanied by letter of advice to the 
Publisher. 

THIN Paper Copies — 


Half-yearly £0 18s. Od. 

Yearly Hy! £1 16s. Od. 
Turck Paper Copies— 

Half-yearly .. £1 Os. 3d, 

Yearly £2 Os. 6d. 


Reapina Cases—The Publisher has in ‘stock reading me which will 
hold thirteen copies of Tue ENorngeerR. Price 2s. 6d. each. 


ADVERTISEMENTS. 


t= The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-ottice Order in a poor Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in 
positions will be sent on application. 


“ordinary” and “special” 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sudney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of an Australian Consolidation Locomotive, New South 
Wales Government Railways. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested to 
notify the fact should they not receive it, Prwe 6d. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
“corn espondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
‘envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 


not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 
*," We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 
REPLIES. 


A. J. B. (Newgate-street.)—Messrs. W. F. Clay, Edinburgh. 

E. D. R. (Wallsend.)—We have not illustrated or described such steamers. 

M. Inst. C.E, (Permanent Way.)—A letter lies at our office for this 
ce oa spondent. 

. E.—No illustrated description of the ranging station at Edge Hill 
‘: a8 appeared in our pages. 

G. L. 0. D.—Thanks for your letter. 
be served by publishing it. 

E. H. S. C. (Leeds.)—The reference seems to be wrong. 
NEER, 19th September, 1884, page 214, and 10th March, 1893. 
7th February, 1896, and 24th June, 1896. 

IRONFOUNDER can obtain the information he asks for by applying to 
Dr. Purcell Taylor, 2, Powis-place, Queen’s-square, W.C., London, with 
stamped envelope. 

J. 8. (Worcester.)}—We do not remember any previous description, or 
any vehicles on precisely the lines you mention. Various arrangements 
have been made with the two vehicles separate. 

L. C.—The motor can only work on good roads. Nothing of the kind 
exists where railways, docks, and other civil engineering operations 
are being carried out. The horse can go anywhere. Your suggestion, 
therefore, is not feasible. 

Nemo.—You are quite right. There will be no gain so long as the speed 
ratio between the squeezer and the 42in. pulley remains the same. 
The only course open to you is to put a larger pulley on the squeezer 
shaft, say one 2ft. in diameter instead of l4in. There will be a pro- 
portional loss in the speed, however. 

W. B. (Edinburgh.)—The relative merits of gas and the electric light for 
lighthouse use have formed a subject for keen discussion for many years. 
The late Professor Tyndall carried out exhaustive experiments on the 
subject. We believe that you could obtain copies of the report from 
the Secretary to the Board of Trade, Marine Department, Whitehall. 

H. H. B.—The velocity of the outflow of steam into the atmosphere is 
V = 3°59584/i. Here i is the height in feet of a column of steam of 
the given absolute initial pressure, the weight of which is equal to the 
pressure on the unit of bise—see Rankine’s paper in THe ENGINEER, 
November and December, 1869, also page 418 in Tae Enoineer for 
December, 1869. 

W. H. B. (Bow, N. Devon.)—In connection with the Windsor Meeting of 
1889, the Society offered two prizes of £30 and £20 for the best ‘‘ Fruit 
and Vegetable Evaporator suitable for use on a farm.” The only com- 
petitors for these prizes were Messrs. Ph. Mayfarth and Co., of 
Frankfort-on-the-Main, to whom the prize of £30 was awarded. You 
will find a reference to the trials on pages 494-496 of Part IT., vol. xxv., 
of the second series of the Royal Agricultural Society's Journal, 1889. 
There were demonstrations of Fruit Drying at the recent Leicester 
Meeting of the Royal Agricultural Society by the Society’s chemist, 
Dr. Voelcker ; and we are informed by Mr. Ernest Clarke, the secretary, 
that a further reference to the subject will be made in the next number 
of the Society's Journal, to be issued on the 80th September. The 
evaporators used in these demonstrations were manufactured by V. 
Waas, Geisenheim-on-Rhine. 


INQUIRY. 
SMALL POTTERY KILN. 
Srr,—Is there in the market any pattern of small kiln or oven for 


firing pottery, heated by petroleum or coal? If so, where is it to be seen? 
June 80th. ALPHA. 


We fail to see what good end would 


See Tue Enct- 
See also 


ASBESTOS PACKED COCKS. 
Srr,—Can any reader inform me who are manufacturers < * Miller's 
patent improved double gland asbestos cocks.” ’. H. W. 
June 17th. 








DEATH. 
On the 27th June, at Sharrow Hurst, Sheffield, THomas CaRRINGToN, 
M. Inst. C.E., F.G. 8., the eldest son of the late Thomas Carrington, of 
Holywell House, Chesterfield, aged 54. 
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MARINE BOILERS. 


Durine the past week marine boilers formed the 
subject of two discussions, the one at Cardiff, the other 
in the House of Commons, where Mr. W. Allan, of 
Sunderland, attacked the policy of the Government in 
adopting the Belleville boiler. The discussion at Cardiff 
on two papers, the one by Mr. Walliker, the other by Mr. 
Fothergill, we reprint on another page. Mr. Walliker’s 
paper was exceedingly practical; and the speakers who 
followed him did not raise any theoretical point. Mr. 
Walliker advocates a very simple modification in con- 
struction. He would have the back plates of combustion 
chambers increased in thickness, so that the number of 
stays might be reduced. By the rules of the Board of 
Trade, we may say, for —* that a flat plate intended 
to carry 160 1b., if s4in. thick, must not have the stays 
pitched more than 4° 65in. centre to centre; if the plate 
was ;{;in. thick, the stays might be pitched 10-29in. apart. 
The "advantage gained in this way is accessibility for 
inspection. Whereas it is next to impossible—in some 
cases quite impossible—to get a very slim boy between 
close stays to examine the plate, it would be possible by 
thickening the plate to make room for aman. Nor is there 
any reason that we can see why the plate should not be 
made thick enough to dispense, as proposed, with some 
of the stays. None of those present took any exception 
to Mr. Walliker’s views on the matter. As regards the 
breakage of stays, sufficient importance is not attached 
to the circumstance that the thread is carried from end 
to end of the stay, and that fractures always take place 
at the bottom of a thread, where the steel has been, so 
to speak, nicked. The stay ought invariably to be thinned 
down in the middle, as are the stays of locomotive fire- 
boxes; but this is seldom done, presumably because it 
would cost a little more. The general custom is to tap 
stay bars in lengths of about 12ft., and then cut them up 
to length as needed. But when this is done, very great 
precautions should be taken to prevent the dies from 
cutting the bottom of the thread to a sharp angle. The 
question of shape of groove has often been discussed. 
For boiler stays a Whitworth thread seems to be as bad 
as possible ; a round-bottomed thread would be very much 
better. There ought, however, to be no difficulty in 
rolling stay-bolt iroiwith swollen places, the bar being 
alternately, say, 1}in. and lin. in diameter. The threads 
could run out to next to nothing on the thin parts of the 





bar, while the thick parts would have a full thread for the 
plates. Hundreds of stay bolts are of the same length. 
We have not the least doubt but that such bars could be 
supplied at a very small extra cost, if they were asked 
for; and this would go far to dispose of the broken 
stay difficulty. 

Mr. Fothergill’s paper supplied much more information 
than the discussion which followed it. Nothing is more 
wanted just now than facts concerning the performance 
of water-tube boilers at sea. Unfortunately, marine 
engineers and boilermakers have not been content to try 
one experiment at a time, and the result is confusion. 
Thus, for example, we find that a feed-water heater has 
been combined with a Babcock and Willcox boiler. The 
heater failed from corrosion. Nothing would have been 
easier than for the shipowner to condemn the water-tube 
boiler. Fortunately, in the case stated, zinc rods were 
found to get over the difficulty. But it would have been 
more satisfactory if the performance of ‘the boiler had 
first been tested for a considerable period and then the 
heater added. It is constantly affirmed that the water- 
tube boiler with large tubes will not bear forcing, and on 
this point it must be admitted that very little informa- 
tion was supplied by the speakers at Cardiff. 

With much that Mr. Allan said in the House of 
Commons concerning the Belleville boiler in the Navy we 
agree. We have once and again pointed out that it was 
unwise to commit the country to an enormous expendi- 
ture until the new boiler had been more fully tested. But 
the die has been cast, and it is useless to urge on the 
Admiralty that they have done wrong. Such a discus- 
sion as that on Friday night on the Navy estimates is 
academical; it possesses no practical value whatever. 
We must wait and see what will happen when the Terrible 
and Powerful begin to use their boilers. So far we learn 
that during her trials on the Clyde the Terrible, with 
100 revolutions, attained a speed of 20} knots, and with 
105 revolutions 21} knots. At 4.30 a.m. on Thursday 
week she left Helensburgh for Portsmouth, using only 
twenty-four out of her forty-eight boilers, and two hours 
after starting, with 70 revolutions, she attained a speed 
of 15 knots, which she maintained till she arrived at 
Spithead late on Friday night. She had fine weather, 
with smooth sea, but an adverse tide for the greater part 
of the distance, but no difficulty was experienced in 
keeping a uniform speed, and the Belleville boilers worked 
very satisfactorily. The machinery and boilers gave, 
indeed, no trouble of any kind, and the speed would have 
been better but for the fact that she is at pesent only 
wood sheathed and has been in the water for thirteen 
months, having been launched in May, 1895. On one 
point we rest content. We feel sure that the Belle- 
ville boiler is not going to prove worse than the normal 
Navy Scotch boiler has done, and it is even possible that 
it may do very much better. Perhaps after all it is 
really a much more satisfactory steam generator than 
Mr. Allan supposes. It is very difficult, at all events, to 
obtain much information from anyone or in any place 
about the failures which are said to occur. No doubt it 
is a very peculiar piece of mechanism; but when its 
idiosyncracies are thoroughly understood, it will probably 
be found amenable to discipline, and to supply plenty of 
dry steam without much risk of a breakdown; and that 
is quite as much, if not a little more than can be truth- 
fully said of any other form of steam generator in use in 
her Majesty’s Navy. 


THE GREAT WELSH WATER SCHEME. 


WE drew attention a short time ago to a proposal of the 
Glamorganshire County Council, which practically con- 
stituted a challenge to its London prototype, in regard to 
Mr. Binnie’s proposal for supplying the metropolitan 
area with water from South Wales. This scheme was to 
create a Water Authority under the Public Health Act, 
which would include the counties of Glamorgan and 
Carmarthen, with part of Cardigan, Brecon, and Mon- 
mouth ; and its first object, as defined by the promoters, 
was to acquire possession of the available watersheds, 
gradually construct storage reservoirs, and take measures 
for the supply of the districts within the srea of the 
Authority’s jurisdiction. The idea of preserving ‘“‘ Welsh 
water for the Welsh” was an ambitious one as we 
pointed out at the time, and it promised to be an 
expensive one as well. The gathering grounds to be 
scheduled extended over 122 square miles on the head 
waters of the Usk, the Irvon, and the Towy. A reservoir 
costing £1,315,000 was to be constructed near Trecastle, 
with a capacity of 4,538,000,000 gallons, supplying 
12,000,000 gallons a day. Other reservoirs, fourteen in 
number, were to be added as time went on, to bring up 
the potential daily supply to 115,000,000 gallons. The 
ultimate expenditure could only be a matter of approxi- 
mate calculation, but with the purchase of land and all 
comprised, it was estimated at somewhere about ten 
millions sterling. There was good reason, therefore, for 
describing the scheme of the Glamorganshire Council as 
bold to the point of audacity. That, however, was notits 
only orits leading feature. The sources it proposed to tap 
were the same rivers—exclusive of the Wye—as those 
on which Mr. Binnie had reckoned in the project into 
which the London Council is now making further inquiry. 
From the Usk reservoir at Llangorse, and that to be 
constructed on the Irvon, the London engineer estimated 
a daily yield of 182 and 135 million gallons respectively. 
Of the 415 million gallons per diem contemplated in Mr. 
Binnie’s plan, only 43 millions were to be drawn from the 
Wye and 55 wll from the Edw and Ithon, so that it 
became a question as to who should have the prior claim 
—a question between Iondon and South Wales—or, to 
narrow the issue to what now appears to be its precise 
limits, the claim of Glamorganshire against the proposals 
of the Idriss Special Water' Committee of the London 
Council. 

In commenting upon the subject on former occasions 
we expressed doubts, founded on personal knowledge, 
whether South Wales, particularly the large towns, was 
so badly off in its water supply as the advocates of 
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** Welsh water for the Welsh” would have had us believe ; 
and whether also there was a popular demand, or a con- 
siderable body of feeling behind the undertaking the 
Glamorganshire Authorities put forward. Those doubts 
have been justified by the events, and on the latter point 
all ground for hesitation is removed by the action which 
has been taken by the counties, or parts of counties, 
which were invited by Glamorgan to take a share in this 
great enterprise. The original plan was that the repre- 
sentative Water Authority should be responsible for the 
main engineering works, paying for them out of a loan 
raised on the credit of the counties concerned. The 
Authority would carry the water to the various urban or 
rural districts, at a charge pro rata, and the localities 
were to look after the distribution themselves. With a 
shrewd foresight the authors of the scheme had arranged 
for the allocation of the profits. After meeting the interest 
charge, and providing for a sinking fund, the balance—if 
a balance remained—was to be divided in equitable pro- 
portions between the counties and districts of which the 
Water Authority was composed. 

So long as the proposal retained the abstract form of 
‘Welsh water for the Welsh,” it undoubtedly exercised 
a fascination on the public mind; it was warmly espoused 
in the local newspapers, vernacular and English; it was 
eloquently supported by speakers in urban and district 
councils. But directly it came to a question as to who 
should supply the funds, the subject began to be regarded 
from a different point of view. ‘Do we really want the 
water?” ‘Should we be wise to pledge the rates?” ‘Is 
such an enormous expenditure warranted?” These were 
some of the questions which men have been asking one 
another, even in Glamorganshire itself. The upshot is that 
from Cardiganshire to Monmouthshire the public autho- 
rities, whether of the county or the rural district, have 
shown themselves reluctant to espouse the policy of which 
Glamorgan was the sponsor. There have been expressions 
of platonic sympathy ; in some instances distinct refusals 
to bear part or lot in the project; in no case offers of 
substantial co-operation; and as the matter remains at 
present, though it cannot be said that the Water 
Authority proposal is abandoned, it is sufficiently clear 
that Glamorgan stands alone. It must be said for that 
county that of all the South Wales shires its circum- 
stances are probably the most exigent. Nothing has 
occurred in the course of the controversy to lessen the 
force of the statement that its chief towns have made 
provision, or are making preparations now, for an ample 
water supply of an enduring character. But there are 
the colliery villages, and some portions of the neighbour- 
ing agricultural country, which lack an efficient and 
sufficient supply. The very coal industry which has 
made the county prosperous has sapped the springs and 
drained the hillsides, and rendered it necessary to go 
further afield for uncontaminated sources of the indis- 
pensable water. All this may be admitted, but even 
then itis a grave question whether Glamorganshire would 
be justified, whether, indeed, the ratepayers of the 
county could be persuaded to set up, without the cordial 
support of neighbouring counties, such a Water Authority 
as would be permitted to annex the productive water- 
sheds of three rivers, or build the vast reservoir near 
Trecastle, as was proposed. 


CHEMICAL INDUSTRIES AND INCIDENTS OF MANUFACTURE. 


THE thirty-second annual report on alkali and other 
works has just been issued, as addressed to the Local 
Government Board by Mr. R. Forbes Carpenter, who thus 
presents the report for the first time, having succeeded 
Mr. A. E. Fletcher, who has retired after thirty-one years 
of unremitting work, eleven years of which he occupied 
as chief inspector. The present report fully corresponds 
to the character of its predecessors, and contains much 
valuable information. It will be interesting to quote a 
few particulars. A table is given showing, as in former 
years, the total make of salts of ammonia in all forms in 
the United Kingdom, and calculated on the basis of the 
salt most commonly manufactured, namely, the sulphate 
of ammonia. The amount produced last year was 179,651 
tons, the quantity in 1894 being about 160,000 tons, and 
in 1893 less than 153,000. Mr. Carpenter remarks that 
even at the unprecedentedly low prices that have prevailed, 
the value represents an addition to the national wealth of 
more than £1,500,000 during the year. The gasworks 
produced by far the larger quantity, though an increase 
appears fror all sources. The methods adopted for 
the remova‘*f ammonia from illuminating gas are men- 
tioned as becoming more perfect year by year, but the 
greater part of the increase in this quarter is attributed 
to the absolutely larger quantity of coal carbonised in 
gas works. There is a very material increase in the pro- 
duce from ironworks, the quantity estimated as sulphate 
of ammonia in 1893 being under 9000 tons, compared 
with 14,588 tons last year. The recovery of ammonia 
from blast furnaces where coal is used has received 
further extension in the Midlands, but by far the larger 
portion is recovered from the Scotch blast furnaces. Mr. 
Carpenter says it is interesting to note the increased 
economy of fuel attending the erection of such recovery 
plant. In one instance he found the furnace gases, after 
the extraction of the ammonia and tar, supplied all the 
heat necessary in the ironworks for heating the blast and 
for steam raising, as also for the distillation and working 
up of the tar and ammonia produced, while after all a 
surplus remained for use in a large steel department 
adjoining. These results, in the case of the ironworks, 
are described as taking the place of the huge sheets of 
flame which formerly left the mouths of the blast furnaces. 
The cost of the recovery plant is very considerable, as enor- 
mous volumes of gas have to be cooled and scrubbed. In 
Durham further plants will shortly be put in operation for 
the recovery of tar and ammonia from coke ovens, an 
industry which has been enormously developed on the 
Continent during recent years. Besides tar and ammonia, 
benzol has been directly recovered from the gas of the 
ovens, so that Mr. Charles Dreyfus, in a paper read before 


the Manchester section of the Society of Chemical Industry 
in 1892, was able then to state that in Belgium and 
Germany alone a million gallons of benzol were annually 
added to the valuable products already recovered. The 
subject is attracting the attention of American techno- 
logists engaged in the development of their iron industries. 
In the latest estimate that has come under Mr. Carpen- 
ter’s notice, the value of the products to be recovered frum 
the 14,300,000 tons of coal used in the annual make of 
pig iron in coke-fed blast furnaces, and consisting of tar, 
ammonia, and light oils, would amount to £3,500,000. 

Mr. Carpenter has an important section in his report, 
relative to certain proposals for the extended use of 
sulphate of ammonia in agricultural industries. The 
knowledge laboriously accumulated on the Continent has 
been made available, and whereas twenty years ago 
12} tons of beetroot were required for one ton of sugar, 
Dr. Schack-Sommer, of Liverpool, is able to announce 
that only 8$ tons are now needed. The crop is an 
exhausting one to the soil, requiring the application of 
much artificial fertilising in various forms, among which 
sulphate of ammonia has an important place. With due 
regard to the conditions of success, as high a percentage 
of sugar has been obtained from roots grown in the 
United Kingdom as from those of continental growth. 
The industry is recommended as well worthy of atten- 
tion, seeing that it provides a home market for the use 
of ammonia recovered in this country, which up till now 
has been largely exported to the Continent. What can 
be done in this way is shown by the fact that in 
Germany the area under beet cultivation has averaged 
800,000 acres for the past twelve years. Another indus- 
try which Dr. Schack-Sommers believes might receive 
great development in this country, and in which employ- 
ment might be found for large quantities of fertilisers 
produced at home, consists in the manufacture of glucose 
from starch, derived in its turn from potatoes. This 
country imported glucose in 1894 to the extent of half a 
million sterling. It is considered that great expectations 
may be reasonably entertained of the success of this 
industry if established here, as the yield per acre of 
potatoes is much greater in Great Britain than in any 
continental country. Altogether the alliance existing, 
and capable of being largely extended, between manv- 
factures and agriculture is in every way remarkable. In 
this alliance, engineering also finds a place, in the con- 
struction of machinery and works. 

Chemical manure works are in obvious alliance with 
agriculture, so far as concerns their finished products, 
and it is satisfactory to hear of improvements effected in 
the condensation of the acid gases evolved in the manu- 
facture of superphosphate. The magnitude of this in- 
dustry is extraordinary. It is computed that the United 
Kingdom, Germany, France, Belgium, Denmark, Holland, 
Italy, and the United States, produce annually four millions 
of tons of superphosphates, the value amounting to 
£10,000,000. Our own country is accountable for nearly 
one-fourth the total. To the entire quantity may be 
added nitrates to the value of £8,000,000, ammonia 
£2,560,000, and other chemical fertilisers to the extent of 
£2,000,000, making a total expenditure annually in 
chemical products for restoring the land to between 
£22,000,000 and £23,000,000. It is also held to be 
certain that the limits of profitable consumption have by 
no means been reached, and that further increase of 
manufactured manures may be confidently looked for in 
the future. 

The works now registered under the Acts amount to 
1191, of which number 1065 are situated in Great Britain 
and Ireland. Of these 101 are works decomposing salt, 
and are therefore scheduled as alkali works, while the 
remaining 964 carry on processes which are scheduled 
under the Acts of 1881 and 1892. These numbers show 
a decrease of one alkali work, and an increase of ten 
other works since 1894. The separate processes of manu- 
facture are 1520 in number, and the inspectors in Great 
Britain and Ireland have paid 4811 visits during the year, 
in the course of which 4798 tests have been applied. The 
value of this supervision for preventing the escape of 
noxious gases can scarcely be over-estimated. The 
average escape of hydrochloric gas from all the works is 
but slightly more than one-third the quantity allowed by 
the law. It is said to be extremely rare to hear any 
complaint of the escape of chlorine gas. The observance 
of every possible economy in the manufacture of bleach- 
ing powder is now essential to the continued existence of 
Leblanc soda makers. giving to manufacturers an identity 
of interest with the inspectors. The diminution of this 
gas in the air of Widnes has even heen considered by one 
scientific observer to coincide with a rise in the incidence 
of zymotic diseases. This theory, however, is said to 
have received no official endorsement from the medical 
officer of health for the borough. 
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MINERS’ WORK AND MINERAL YIELD. 


THouGH the mineral statistics this year have been rather 
tardily issued, there are some facts of interest in them, as 
they show a continued increase in the output; and, what is 
more important, there is an enlargement of the average 
yield of the persons employed in and about the coal mines. 
Although the enlargement of the product of coal in this 
country is irregular, yet it is worth note that whilst in 1873 
we brought to bank 128,680,131 tons of coal, last year the 
large output had been raised to no less than 189,652,562 tons— 
the highest on record—and over 60,000,000 tons more than 
in the early year, in which prices were so much higher than 
now. Naturally the number of persons employed in the 
industry is much greater—it was 514,149 in 1873, and it had 
reached 700,284 last year. As the prices of coal fall, so it 
seems that the yield of the men employed increases on the 
average; the production per person was roundly 250 tons 
each in 1873, and for the past year it was 270 tons. Probably 
the cause of the increase may be traced to the natural desire 
of the miners to make more coal in the time when the price 
per ton is less—that is to say, when the pay is more the 
output does not maintain itself, holidays are more frequently 








taken, and work is less regular than when the tonnage rate 





is less, and the miners work harder to bring up the pay in 


the aggregate. Considerable variation is shown in the yield 
of the men in the different coalfields, both in regard to the 
output from year to year, and also in reference to the effect 
that is traceable to strikes in parts of the districts. We 
have previously noticed in THz ENGINEER the growth of the 
production of coals in other coalfields than our own, the 
rapid advance in Germany being especially marked ; but it 
remains the fact that the production in this country is stil] 
ahead of the combined outputs of Germany, Belgium, 
France, and Austria, though naturally the proportion of the 
increase is not now so rapid as it was, nor is it as great here 
as in some of the countries we have named. Our production, 
too, is shown to be most for our own use, for when there is 
animation in the iron trade and other great industries at 
home there is the most marked advance in the coal output. 
We do export a quantity of coal that increases with 
some steadiness, but it still remains only a small portion 
comparatively of the total. In one of the coalfields the 
demand for coke is probably the most important factor in 
the demand for fuel from Durham, for the gas and house- 
hold coal demands showed great fluctuation, whilst that for 
coke is less irregular, and does not move in either direction 
with such rapidity. Perhaps it is to this cause that the 
average yield of the miners in the North is so well main- 
tained. The facts, however, are not sufficiently definite to 
do more than generalise on the details, but the subject is of 
interest to many. 


THE COALOWNERS AND THE RAILWAY COMPANIES, 


Pity the sorrows of the poor pitowner. Not one, but 
many— their name is legion—afflicts him. In the first place, 
he finds the fight for such orders as can be had getting fiercer 
every day. The big railway and gas contracts are “cut” 
with a keenness which gives all the advantages to the large 
buyer. In acute contrast with their employés the colliers, 
the coalowners seem incapable of common combination to 
prevent their property being sold at a price which leaves 
inadequate, if any, profit. Then the seasons in their courses 
also fight against the coal magnates. No winter had grave 
effects—its absence robbed them of the house coal trade, 
Nay, more, the month of July finds them within short dis- 
tance of the time when the Rosebery arrangement expires, 
and the miners’ leaders stand stiffly out for what they call 
“ the living wage.” That, being interpreted, means that the 
leaders of the Miners’ Unions aredetermined the present rate of 
wages shall be set down as the minimum, and that any change 
must be upward. The coalowners want wages to be regulated 
by values. The colliers’ representatives decline to entertain 
any proposal of the sort. They are content to let the Con- 
ciliation Board expire by effluxion of time, unless they can 
have it definitely declared that the existing rate of remune- 
ration—a rate at which several coalowners are being crushed 
out of the market, and others are struggling on without a 
profit—is to be fixed as the lowest water-mark in wages. 
The coalowners want some relief in the hope of profitable 
work which, they further urge, would be increased for the 
benefit of the men. But the men of the Miners’ Federation 
say ‘‘No; thus far, and no farther.’ And then, as if all 
these troubles were not sufficient, the railway companies add 
one more—in “revised” rates of carriage for coal. Here is 
the story: Up to the end of 1892 the railway companies 
carried 21 cwt. to the ton. From January 21st, 1893, they 
declined to carry more than 20cwt. to the ton, with 2 cwt. 
per truck for wastage. As this alteration adversely affected 
coalowners, test cases were brought to secure a reduction of 
charge. The issue was a reduction of twopence per ton from 
the date when the railway companies began to carry 20 ewt. 
to the ton. The railway companies, it is said, have now 
come to terms with the London merchants, offering to allow 
them, in settlement of the dispute, 1 per cent. off their 
accounts from January Ist, 1897, and in future to carry them 
204 cwt. to the ton instead of 20cwt. The coalowners 
regard this as a settlement between A and B, by which C 
the coalowners—have to pay the bill. In other words, that 
they have t> give the 204 cwt. for the same price as they are 
now getting for the 20cwt. Not only do the coalowners 
object to this arrangement being made, as they think, behind 
their backs and without their consent, but they have, 
at a meeting at Sheffield on Monday, decided neither to 
sell nor consign coal except at the rate of 20 cwt. 
to the ton, and are sending out circulars to their cus- 
tomers intimating that decision. And there the matter 
rests for the moment. 


SIX MONTHS’ CLYDE SHIPBUILDING. 


Ciype shipbuilding during the six months of the year 
which have now run their course has, on the whole, been 
cheerfully brisk, and the result as regards output is notable. 
Altogether 194,300 tons have been produced, thus making the 
heaviest first half-year’s output ever recorded, with the one 
exception of 1883, which is memorable as the year of plenty 
in Clyde shipbuilding annals. In the six months’ output 
there are twelve vessels which in themselves swell the aggre- 
gate by over 67,000 tons. One of these was the India, of 
8000 tons, produced by Messrs. Caird and Co., Greenock, for 
the Peninsular and Oriental Company; another, the Dun- 
regan Castle of 6000 tons, built at Fairfield for the Castle 
Mail Packet Company’s fleet; and two others, the second- 
class cruisers Dido and Isis, each of 5600 tons displacement, 
for the British Government. To a certain extent, Clyde 
builders have been patronised by foreign nations during the 
period; Russia, Germany, Norway, and Italy, all receiving 
small accessions to their mercantile fleets. The output for 
June alone amounts to about 27,500 tons, and the contracts 
booked during the month figure to about 18,000 tons. The 
slight falling off this shows in the tonnage booked is not to be 
considered of any serious import, as earlier in the year much 
more than the average amount was placed, and things are 
simply now falling back to their normal condition. The 
most important items are a large mail and passenger steamer 
booked by Messrs. Denny, Dumbarton, for the Union Steam 
ship Company of New Zealand; a large paddle passenge 
steamer by Fairfield, for the Isle of Man Steam Packet Com- 
pany ; and no fewer than twenty-five steam trawlers booked 
by Messrs. Mackie and Thomson, Govan. This firm make a 
speciality of steam trawlers, and the fact of booking as many 
as twenty-five vessels in one month, aggregating about 
4000 tons, is in itself a record. 


THE ENGINEERING INDUSTRIES AND THE COAL TRADE. 


EvERYONE who recollects—as nearly all our readers will do 
—the disturbance caused to the engineering and metal tradcs 
by the sixteen weeks’ coal strike of 1893 will hope that we are 
not on the eve of such another experience. Fuel in a manu- 








facturing nation like ours is one of the first necessities of 
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industrial life. The time may, perhaps, arrive, in the course 
of the onward march of science, when we may be rendered 
independent of its aid, but at present it continues a sine qud 
non in nearly all manufacturing enterprises, and any impor- 
tant alteration in the coal position is to engineers and iron 
and steel masters pretty much what a change in the Corn 
Laws is to the general public. The adjourned meeting of 
the Coal Trade Conciliation Board, which is to be held on 
Wednesday next, will therefore be looked forward to with 
anxiety by a far wider circle than coalowners and colliers. 
We do not want another 300,000 men idle for four months, 
and business going to rack and ruin because of the inability 
or unwillingness of the combatants to settle their differences. 
The masters propose that the Board shall be continued for one 
year from the 1st August, on condition that an immediate 
concession of 10 per cent. in wages be made by the miners, 
the matter to be reopened at the end of July, 1897. The 
miners’ representatives, on the other hand, offer that the 
Board shall be continued for two years, that wages remain as 
they now are for the next seventeen months, but that during 
the last seven months of the two years the miners be at 
liberty to ask for an advance. Most of the large companies 
could very well do with some relief. This was shown 
decidedly at the recent meeting of the Ebbw Vale Company, 
when it was mentioned that coal which was selling at 13s. 3d. 
per ton at Newport in 1892 was producing now only 8s. there, 
or 6s. at pit mouth. Miners have had wages of some sort, but 
many coal shareholders have had no return whatever for 
their capital of late in several parts of the kingdom. Taking 
the kingdom over, selling prices of coal are from 1s. to 2s. 6d. 
less per ton than in 1888, yet in the greater portion of the 
country the masters are paying 30 per cent. more in wages 
than then. 








LITERATURE. 


Nitro-Explosives : A Practical Treatise concerning the Pro- 
perties, Manufacture, and Analysis of Nitrated Substances, 
including the Fulm nates, Smokeless Powders, and Cellu- 
loid. By P. GERALD SanForD, F.LC., F.C.S. London: 
Crosby Lockwood and Co. 1896, 


Tus is an octavo book of 270 pages, well arranged, well 
printed, and well illustrated. It is provided with a good 
index. It is, we believe, the first book of a young author ; 
but this fact is not to be gathered from its pages. Mr. 
Sanford has something, indeed a good deal, to say, and he 
knows how to say it to the best advantage. There is no 
padding or book-making in the volume. There is sufficient 
matter in it for half-a-dozen text books on explosives, 
written in the ordinary or usual way. 

It is not necessary to follow the author step by 
step through the volume, for we imagine that few 
persons interested in explosives will fail to read it, 
and we do not write now for those not so interested. It 
will be enough to indicate the general method of the 
author—the system, in a word, on which he has proceeded. 
It is a well-known and remarkable circumstance that nitro- 
gen, though the most inert of all gases in one sense, plays 
a most important part in nearly all explosives. In fact, 
the explosives which do not contain nitrogen are so few 
that they may be said to possess no commercial 
importance. About all this Mr. Sanfordis silent. He 
has little or nothing to say about explosions; for his 
purpose they are incidents of manufacture to be care- 
fully avoided. The last thing he wishes to see or write 
about is the combustion of the substances whose manu- 
facture he describes. There is no theorising; no 
attempt to explain what does and does not take 
place. The last chapter of the book does, indeed, 
treat of the determination of the relative strength 
of explosives. But the chapter is quite practical, and 
simply describes the methods of carrying out ballistic 
tests. Mr. Sanford begins by telling his readers what is 
the chemical composition of certain explosives, such, for 
example, as nitro-glycerine ; and he then goes on to describe 
the most modern and improved methods of manufacture. 
We believe that anyone having the requisite apparatus and 
materials could make nitro-glycerine or gun-cotton, to say 
nothing of other explosives, by the aid of the instructions 
contained in this volume. They are models of lucidity. 
This is, indeed, one of the very few text-books in which 
can be found just what is wanted. Although our author 
deals with his subject in a very cold-blooded fashion, it 
is quite clear that the process of making nitro-glycerine 
is not a little dangerous. Accidents are only to be avoided 
by incessant watchfulness on the part of the workmen. 
Fortunately, it seems that nitro glycerine is good enough 
to give certain warnings before it explodes. Thus, for 
example, concerning the separation of the nitro-glycerine 
from the waste acids, our author writes :— 





The nitro-glycerine of course collects upon the surface, and can 
be drawn off by a tap, placed at a convenient height for the 
purpose. The cover of the tank is generally conical, and is joined 
to a glass cylinder, which is cemented to the top of the lead cover, 
and also to the lead chimney. In the glass cylinder is a hole, into 
which fits a ground-glass stopper, through which the nitro-glycerine 
can be drawn off. There will probably never be more than an inch 
of nitro-glycerine at the most, and seldom that. It should be taken 
to the filter-house, and treated along with another charge. The 
acids themselves may either be run to waste, or, better, treated by 
some denitration plant. This house probably requires more attention 
than any other within the danger area, on account of the risk of the 
decomposition of small quantities of the nitro-glycerine, which, as it is 
mixed with such a large quantity of acid and water, is very apt to 
become hot, and decomposition sets up in spots. ‘hen a 
little globule of nitro-glycerine is floating surrounded by acids that 
gradually get hot, it gives off nitrous fumes and perhaps explodes, 
and this causes the explosion of the whole. The only way to avoid 
this is for the workman in charge to look at the thermometer fre- 
quently, and at the colour of the ecsaping fumes ; and if he should 
notice a rise of temperature, or any appearance of red fumes, to turn 
on the water and the air, and stir up the mixture, when probably the 
temperature will suddenly fall, and the fumes cease to come off. 


This is a highly-suggestive passage, and it is by no means 
isolated. 

Mr. Sanford goes steadily through the whole list of 
explosives commonly used, and he supplies all the infor- 
mation about each that can be compressed into the space 
at his disposal. He is in no case profound. He does 
not waste space in disquisitions. He names any given 
explosive, and tells us of what it is composed, and how it 





is manufactured. He mentions some curious facts. 
Thus, for example, in making celluloid, he tells us that 
“such is the influence of the physical form of the fibre 
on the process of nitration, that when flax fibre and 
cotton fibre are nitrated with acid mixtures of exactly 
the same strength and at the same temperature, the first 
is glutinous or thick, and the second fluid or thin.” 

The book concludes with a table giving the composition 
of several of the explosives in common use. Thus, to 
take an example at haphazard, we are told that ‘‘ Rend- 
rock” consists of nitrate of potash, 40 per cent.; nitro- 
glycerine, 40 per cent.; wood pulp, 13 per cent.; paraffin 
or pitch, 7 per cent. 

So far as we have been able to test the formule they 
are very free from errors. There are, however, 
some misprints, which will no doubt be eliminated in the 
second edition. The book is excellent throughout, and 
we can heartily recommend it to our readers. It may, 
perhaps, be worth while to add thaf Mr. Sanford obtained 
his information at first hand. He was for some time 
resident chemist at the Gun-cotton Works, Stowmarket, 
and afterwards at the Dynamite Works at Hayle, Corn- 
wall, and he is now consulting chemist to the Cotton 
Powder Company, Kent. 
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THE EAST COAST SCOTTISH SERVICE. 
By CHARLES Rovs-MARTEN. 


On Monday last a special trial trip was made from 
London to Edinburgh with the magnificent new rolling 
stock built for the East Coast service. Invitations had 
been issued by the directors of the Great Northern, North- 
Eastern, and North British companies to the representa- 
tives of all the leading newspapers in the kingdom, as 
well as to other persons interested in this important new 
departure in railway travelling, and about 200 guests 
responded. 

The new coaches have already been described in the 
columns of THe Enerneer. It will be remembered 
that they are twelve-wheeled vehicles running on two 
bogies, and fitted with every latest modern appliance for 
ensuring safety and ease in running, and for enhancing the 
comfort and convenience of the passengers. All these 
important desiderata have been most successfully 
attained. 

In this instance the special train was made up of four 
of these new E. C. J. S. coaches, two of the new twelve- 
wheeled dining cars—first and third—constructed for the 
Leeds service, and two brake vans, representing a total 
weight of approximately 250 tons, exclusive of engine and 
tender. 

Four different engines were used on the journey from 
King’s-cross to Edinburgh. The first was No. 1007, of 
the Great Northern Railway, one of the last six designed 
and built at Doncaster by the late Mr. Patrick Stirling. 
They have been fully described in THE EncinEER. The 
single driving wheels are 8ft. 1}in. in diameter; the 
cylinders are 19}in. by 28in.; and the steam pressure 
is 170lb. At Grantham this engine was relieved by 
No. 93, one of Mr. Stirling’s older make of 8ft. singles, 
recently rebuilt by his successor, Mr. H. A. Ivatt, who has 
added asteam dome, quite a novelty on the Great Northern, 
where a dome has not been seen for many years. A 
larger fire-box has also been supplied by Mr. Ivatt. At 
York, one of Mr. Wilson Worsdell’s newest North-Eastern 
engines, No. 1871, took charge. This engine, which was 
built at the Gateshead Works during the current year, 
closely resembles the 1620 class, one of which achieved the 
record between Newcastle and Edinburgh on the final 
day of last year’s racing, averaging 66 miles an hour from 
start to stop for 1243 miles continuously. No. 1871, how- 
ever, has 19}in. cylinders instead of 19in. as in the case 
of the older engines. Finally, at Newcastle the newest of 
all modern types of express engines came on, No. 1869, 
the first of the monster class designed by Mr. Wilson 
Worsdell, and built at Gateshead this year. It is ofthe 
same type as the giants of the 1620 class, but is very 
much larger, having coupled wheels no less than 7ft. 7}in. 
diameter—instead of 7ft. lin.—and 20in. cylinders instead 
of 19in., the piston stroke being in each case 26in. and the 
steam pressure 1801b. 

A punctual start was made from King’s-cross, and 
No. 1007 hauled the heavy load with remarkable ease, never 
falling below 40 miles an hour, up the long bank from 
London to Potter’s Bar, while on the steeper length of 
1 in 178 for three miles approaching the Stoke summit a 
speed of 42 miles an hour was steadily maintained. On 
the level 65 miles an hour was sustained, and although 
no attempt was made toattain exceptional speed, a rate of 
over 70 miles an hour was kept up for several miles down a 
gradient of 1 in 200, and a maximum of 75:2 miles an 
hour was reached for a couple of miles, thus enabling the 
remarkable steadiness of the new coaches to be tested 





under all conditions. Nothing better in the way of smooth- 
ness and ease could possibly have been desired. 

The first stop was made at Peterborough in 87} min., 
nearly 7 min. in advance of schedule time, and but for 
a signal check outside Grantham, this gain would have 
been maintained ; even as it was, the prescribed time was 
slightly improved upon, in spite of the 2 min. loss through 
the check. I should mention that a very strong side 
wind had to be contended against throughout the whole 
run. 

From Grantham to Doncaster, and thence to York, the 
work was scarcely so good, three minutes being dropped 
in each case. The severe cross wind was undoubtedly 
felt very badly across the Lincolnshire and Yorkshire 
flats, and the engine probably ran with some degree of 
stiffness, it being her first day out of the shops, while the 
load was a large one to be taken without a pilot. Even 
as it was she maintained a speed of 59} miles an hour on 
the level, with 250 tons behind the tender. 

At York, N.E. No. 1871 came on, and an excellent run 
was made to Newcastle, Darlington—forty-four miles— 
being passed in 527 minutes. The engine gained as much 
as eight minutes on schedule time, in spite of easing 
down the bank after Durham and round the Gateshead 
curve. : 

No. 1869 next exhibited her superb proportions at the 
head of the train, and excited great admiration. The 
run of 1244 miles to Edinburgh was made without a stop. 
Berwick—67 miles—was passed in 823 min., and the 
train drew up at the Waverley Station at 5.58, seven 
minutes in advance of the due time. But for one of the 
pistons running hot between Reston and Dunbar, the 
run could easily have been done in considerably less 
time, even with that heavy load. The steadiness and 
smoothness with which the big engine ran was remark- 
able, as I had an opportunity of judging on the foot- 
plate ; and her speed capacities when fully tested will, I 
have no doubt, cause considerable surprise. 

The ease and smoothness with which the sharp reverse 
curve at Portobello was rounded at high speed by the new 
train was particularly noteworthy, and in every respect 
the trip was an unqualified success. 

It only remains to mention that all the guests were 
most hospitably entertained by the three railway com- 
panies, and had an exceedingly pleasant run. 








HORSELESS CARRIAGE NOTES. 


THE Locomotives on Highways Bill was read a second time 
on the 29th ult. Mr. Chaplin, in moving the Second Reading, 
said it had been designed to afford the public of this country 
a convenient and cheap mode of progression and transport 
which was at present largely availed of on the Continent and 
in America. He pointed out that in this matter we were 
singularly behind our neighbours, one result being that all 
chief patents for the manufacture of light road locomotives 
were in the hands of foreigners. As a somewhat similar 
measure had been introduced by the late Government, he 
anticipated that his proposal would not be unfavourably 
received by the Opposition. Having minutely explained the 
provisions, he declared that as the Bill was a new one, the 
Government were open to consider and entertain any sugges- 
tion which might be made by hon. gentlemen conversant with 
the subject, and which might tend to improve the character 
and operation of the measure. He hoped it would be passed 
into law this Session. Amongst other results—having regard 
to recent experience in connection with bicycles—it was 
quite possible that the Bill would develope an enormous 
trade, and give a vast amount of employment to the people. 
It had been thought possible that these motor cars might 
become the rivals—and even the dangerous rivals—of light 
railways in the future. It was not at all unlikely that they 
would tend to decrease railway fares. At any rate, he was 
convinced that they would be a great advantage and boon 
to the agricultural interest, and enable the farmers of the 
country to transport their produce more cheaply than they 
could now. He concluded by saying that if the House 
allowed the Bill to be read a second time, he proposed to 
have it thoroughly threshed out by asking that it should be 
referred to the Standing Committeeon Law. Mr. Martin and 
Mr. Mundella strongly supported the Bill. Some remarks 
of the legislation by restriction order were made by others. 








WHEN the Ministerial Locomotives on Highways Bill comes 
before the Standing Committee on Law, Mr. Hobhouse intends 
to move an amendment substituting two for four tons as the 
maximum weight of the vehicles within the purview of the 
Act. If this be carried, he will propose that a light locomo- 
tive shall be compelled to have the tires of its wheels not less 
than 3in. wide if it weighs more than 1 ton; not less than 
4tin. if above 2 tons; and not less than 6in. if above 
3 tons; the penalty for contravention being a fine not 
exceeding £10. Mr. Jeffreys has given notice of an amend- 
ment providing that all light locomotives shall be licensed at 
the rate of £1 per ton; and the Times says Mr. Griffith- 
Boscawen suggests the insertion of the words “as far as 
possible” in the clause prohibiting the emission of steam 
or vapour by road locomotives. 








GOODS ENGINES AND TENDERS FOR THE NEW 
SOUTH WALES GOVERNMENT RAILWAYS. 


WE are enabled to illustrate this week by a two-page engrav- 
ing one of the set of 2lin. by 26in. cylinders eight-wheels 
coupled engines recently completed by Messrs. Beyer, 
Peacock, and Co., of Gorton, Manchester, for the New South 
Wales Government, known as the Australian Consolidation 
class, referred to in the report of the Railway Commissioners 
for the twelve months ending June 30th, 1895, as reprinted 
at page 462 of THE ENGINEER of November 8th last. One of 
the main features of these engines is their large grate area, 
namely, 293 square feet, and their enormous tractive power, 
equal to 225 Ib. per pound of effective pressure in the cylin- 
ders, the boiler pressure being set at 160 1b. per square inch. 
The weight of the loads they are intended to haul over the 
steep inclines on the New South Wales main lines may be 
gathered from the table given in the Commissioners’ report 
at page 463— middle column —of THz ENGINEER above 
referred to, varying from 350 tons, exclusive of the engine 
and tender, on gradients of 1 in 40, to 750 tons on gradients 
of 1 in 150, 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT LEICESTER. 


MISCELLANEOUS EXHIBITS. 

THE Central Cyclone Company, London, among other 
exhibits too numerous to particularise, had on view a 
disintegrator of smail size, with automatic feeding appara- 
tus, separating hood and exhauster, occupying very little 
floor space. The Hardy Patent Pick Company, of 
Sheffield, had a miscellaneous show, including their 
** Devil” disintegrators, ‘‘ Multiple” grinders, agricultural 
tools, and a ‘“‘ Vibromotor ” made for hand-power driving. 
It was shown working in connection with Elliott’s magnetic 





| applied to the brick or tile is obtained by a powerful 
| arrangement of toggle levers, which gives two slow and 


| distinct nips to each brick ; the pressure remains on the | 
| we are informed, will abstract the moisture from 10 lb, 


brick for a considerable time, thereby squeezing out all 


| 


out of the mould, are all self-acting and simple. The 


bricks can be delivered either side, and the press can be | 


| easily regulated to press any thickness. Toggle levers 
; and other parts subject to great stress are made of the 
| best crucible cast steel, and all shafts run in gun-metal 
bearings, with large wearing surfaces. 

Messrs. R. A. Lister and Co., Dursley, exhibited for the 


separator, from which it receives motion, and a bone grind- | 


ing disintegrator, the magnetic separator taking out foreign 
material, such as bolts, nails, and horse shoes, from the 
bones before they enter the disintegrator. The principal ex- 
hibit of Messrs. Alldays and Onion’s Pneumatic Engineer- 
ing Co., Birmingham, was a 2 cwt. pneumatic hammer. 


The important features of this hammer are a direct-acting | 


air cylinder, to which a reciprocating motion is given by a 
connecting-rod and crank, driven by a pulley and belt. 
Tae hammer head is attached to the piston-rod, togethe: 
with which it moves between vertical guides. The front 
valves of the air cylinder are automatic ; but the valves 
at the back are worked and regulated by hand or foot, 
according to the size of the hammer and the class of work 
to be done, and are entirely under control. When the 
belt is on the fast pulley, a vertical reciprocating motio1 
is given to the air cylinder, thus moving the piston, witl 
its rod and hammer head, up and down. By the move- 
ment of the treadle or handle, the valves at the back oi 
the air cylinder are operated, and the hammer head 
held stationary, although the cylinder continues to rur 
at full speed. At any moment, therefore, by simply 
moving the treadle cr handle, the slightest or heaviest 
blow can be struck, at the operator’s will. The front 
valves admit sufficient air at each stroke to keep the 
piston suspended between two cushions of air. Th 
hammer head acquires not only the momentum given t 
the cylinder by and at the speed of the crank shaft, but 
that due to the elasticity of the air compressed in the 
cylinder. When the most powerful blows are given, the 
hammer head travels twice the distance of the air cylinder 
at each stroke. 





MESSRS. ALLDAYS AND ONION’S PNEUMATIC HAMMER, 


Messrs. Bamford and Sons, of Uttoxeter, had a large 
number of implements on view, including mowers, 
rakes, grinding mills, chaff cutters, and root pulpers. 
Messrs. Whitmore and Binyon exhibited at work one of 
the Haggenmacher plansifters, of which they are the 
makers in this country. This machine has a large num- 
ber of horizontal sieves assembled in one frame, and the 
meal is caused to travel automatically by the use of very 





simple fixed propellers on one side of the sieves or their 
dividing bars. M. Emil Fiechter, of Drury-lane, Liver- | 
pool, exhibited the ‘“ Plansichter,” invented by Herr G. | 
Luther, of Brunswick, Germany, and which performs the 
processes of scalping, grading, and dressing in flour mill- 
ing. The action of this plansifter is the same, and the 
apparatus is similar to the Haggenmacher plansifter, 
which was described some time ago in these pages, and 
we need not therefore go into its construction at any 
length here. 

Messrs. Hind and Lund. of Preston, exhibited a new 
flour dressing machine called a “ Flatsifter.” Why this 
name is not quite obvious, as although the sieve frames 
are horizontal, the sieves themselves are made up of 
a series of short steps with inclined surfaces. The 
combination of sieves is given a gyratory motion, and 
the material treated gradually passes from step to step 
in its progress towards the tailings delivery at one end. 
This machine was not shown in operation. 

Brick-making machinery was shown at work by several 
well-known firms. Messrs. Pullan and Mann, Leeds, 
had in operation the brick and tile press shown on 
this page. This press has a capacity of from 10,000 to 
12,000 bricks per diem, and, it is stated, requires only 
one-half horse power for driving. It is a strong and 
massive machine, simple in construction, having few 
wearing parts, and is self-contained. The pressure 
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|the air. The motions for feeding and delivering the | 
| bricks to and from the mould. and also for lifting them | 





overwork and so produce greasy butter, as is often the 
case in warm weather. The dryer runs with little or no 
vibration at a speed of sixty revolutions per minute, and, 


of butter in about two minutes. The internal canvas 
bag which holds the butter is secured to the basket by 
means of a rubber band, thus obviating the employment 
of complicated devices. The Dairy Outfit Company, 
King’s Cross, London, amongst other appliances, had at 
work the ‘‘ Thistle” mechanical milking-machine, which 
has been a great source of attraction. This appliance 
will draw the milk from ten cows simultaneously. 

Brick and tile machinery was also exhibited in motion by 
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PULLAN AND MANN’S BRICK AND TILE PRESS 


first time a new machine for drying, working, moulding, 
printing and weighing butter, which is shown in operation 
in the working dairy. A general view of this device is given 
on this page. The butter is taken directly from the churn 
in a granular state, and fed into a shallow hopper, from 
which it is passed through the machine by a screw of 
peculiar shape, the water being thoroughly pressed out 
without the fear of overworking. It then passes through 
a die to give it the requisite shape, and under a printing 
arrangement on to a table fitted with rollers, where it is 





accurately cut off into quarter, half, or one pound blocks, 
as required, the machine being readily adjusted to do 





LISTER’S BUTTER WORKER AND 


this with accuracy. The speed of the machine depends | 
on the skill of the operator who works the cutting | 
mechanism, but it may easily be worked by any ordinary | 
person, we are informed, at the rate of 600 blocks per 
hour. The advantage of the machine is, that the butter | 
is made up into blocks of perfect uniformity of size, | 
weight, and shape, direct from the churn, without any | 
handling or skilled labour being required. Although this 
machine combines in itself so many important operations 
it is nevertheless simple in construction, not liable to get 
out oforder, and inexpensive. The subjoined cut represents 
Messrs. Lister’s butter dryer which has gained the first prize 
given by the Society for appliances of this kind at the 
present Show. This dryer treats butter taken direct from 
the churn in a granular form; and, besides having the 
advantage of keeping the grain of the butter intact, cannot 


Messrs. W. Johnson and Sons, Leeds, whose plant was 
driven by a Robey portable engine. Their large machine, 
in which the clay is pugged, made into bricks, and pressed 
ready for taking direct into the kiln, has had its driving 
gear somewhat improved, and can turn out from 10,000 
to 12,000 bricks per day. 

Messrs. Swinney Brothers, Morpeth, Northumberland, 
amongst other machines, showed at work a plastic brick, 
pipe, and tile-making machine, with crushing rollers, and 
double-delivery pug mill. This appliance is capable of 
making 40,000 bricks in one day. On Messrs. Samuel 
Jefferies and Sons’ (Stroud) stand a variety of machines were 





MOULDER AND BUTTER DRYER 


shown in motion, the power being supplied by a 12-horse 
power double-cylinder portable engine, provided by Messrs. 
Marshall, Sons, and Co. Mr. T. C. Fawcett, of Leeds, 
and Messrs. Bradley and Craven, of Wakefield, had also 
extensive exhibits in motion, and altogether this depart- 
ment of the Show must be considered very satisfactory. 

Mr. John Wilder, of Reading, had a fine display of 
chaff-cutters and mowing machines, which are too well 
known to require description at our hands. Messrs. 
Richmond and Chandler, Manchester, showed a combined 
oat-bruiser and splitter, with improved safety arrange- 
ment to allow foreign bodies, such as nails, &c., to pass 
through the mill without damage to the kibbling barrel, 
by simply breaking off one of the nibs for that purpose. 
A new sifter is also fitted for preventing the passage of 
large foreign bodies into the mill. 
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Messrs. R. J. and H. Wilder, of Wallingford, Berks, 
exhibited for the first time a newly invented steel bodied 
tumbler or sanitary cart. The form of this cart is an 
improvement on those in general use. The curved steel 
body being carried over the front part to the lid, on being 
wound level is capable of being entirely filled either with 
liquid or solid material, thus economising space and time. 
The body of the cart is hung on a central spindle, not on 
the axles, an arrangement which is said to be much 
easier for tipping, the latter operation being done by a 
worm and wheel. 

Mr. Charles Thompson, Grantham, had in operation an 
inexpensive form of conveyor for corn and other sub- 
stances, consisting of a shallow trough 27in. wide, 4}in. 
deep, fin. bottom, and lin. sides, reciprocated by a con- 
necting rod and crank shaft driven by a vertical engine 
and boiler. The model conveyor had a length capable of 
being adjustably inclined with a branch thereto at a right 
angle, a branch inclined and delivering upward and 
parallel with the first length, and a right angle branch to 
deliver again on to the latter. Messrs. G. H. Innes 
and Co., Hitchin, Herts, showed a new portable steam 
power chaff-cutter, fitted with sifter and bagger. The 
chaff is fed to the bags by Archimedean screws, which 
also give a high pressure to the material, whereby expense 
of transit of the latter is diminished. There was an excel- 
lent display of stone-breaking machinery, the principal 
exhibitors being Mr. H. R. Marsden, Leeds; Messrs. 
Robert Broadbent and Son, Stalybridge; and Messrs. 
Goodwin, Barsby and Co., Leicester. Messrs. Thomas 
Robinson and Son, Rochdale, had a stand very complete 
in milling plant, and Messrs. Clench and Co., Chester- 
field, Derbyshire, showed some excellently designed steam 
engines of both vertical and horizontal patterns, with 
valves of improved design. 

The Rollason Wind Motor Company, London, had at 
work one of their windmills or motors. This form of 
motor is a departure from the ordinary construction of 
windmills which are now in use, it being a horizontal 
design or arrangement erected on a tower within a 
skeleton turret. From the top to bottom of the centre 
or axis of the turret is a vertical steel shaft having five 
concave sails attached, which revolve on radius rollers 
immersed in oil. On these sails are fixed a number of 
inclined ridges or planes which deflect the force exerted 
by the wind to their peripheries. Between the sails and 
the shaft is a considerable open space which allows the 
wind to actuate three sails out of the five at the same 
time. Outside the sails is a screen, supported by six 
radial or cross arms, bolted to a centre bearing which is 
free to rotate independently of the sails. From the top 
of this screen is a second vertical shaft continued through 
the apex of the turret, and to this is fixed the vane, so 
that when the direction of the wind changes it moves the 
screen by arms into the correct position for the concave 
sides only of the sails to catch the wind. On the top of 
the sail shaft is a cup containing oil, within which the 
second shaft rotates. The weight of the vane shaft is 
carried on a roller bearing. The whole weight of the 
sails and framing supporting the screen is carried on the 
centre bearing at the bottom of the turret and top of 
tower, which thus gives to the working parts of the motor 
the desired balance and stability. 

Mr. John Wallis Titt, of Warminster, Wilts, had in 
operation two of his well-known wind engines, one of 
which had a diameter of 16ft., and the other 8ft. The 
towers on which these motors are fixed are of steel of 
specially light construction but consistent with strength. 
These mills are well made, and were shown working 
pumps for village or estate water supply. Messrs. 
Robert Warner and Co., Cripplegate, London, E.C., 
also exhibited a 16ft. diameter windmill, with improved 
regulating gear, arranged so that it can be operated 
by hand from the ground level. A wind motor mounted 
on a steel tower, and operating a pump and corn crusher, 
was comprised in the appliances exhibited by Messrs. P. 
and W. McLellan, Trongate, Glasgow. 

Messrs. Salmon and Co., Kettering, among a number 
of useful tools, had on view Dawes’ gas engine starter, 
which can be applied to the main shaft, and releases itself 
automatically when the engine has started. Although 

described as being applicable to gas engines, this appa- 
ratus can also be applied equally well to other motors. 
Mr. E. Pratt, Uxbridge, Middlesex, had on exhibition his 
new system of fixing the sections of mowing machine 
knives without bolts or rivets, so that they can be easily 
removed for grinding and repairs. The arrangement is 
exceedingly simple, and has been awarded a silver medal 
by the Society. Instead of the sections being individually 
riveted to the bar, as is customary, they are slipped 
loosely on, and are held in place by a screwed nut at 
either end of the bar. 
section, the sections are prevented from slipping round it 


Another device which has gained a silver medal is the | 


mowing machine attachment shown by Mr. H. P. 
Saunderson, of Bedford. By means of this appliance the 
grass and other crops being cut are prevented from being 
blown forward by the wind, so escaping the action of the 
cutters. 

_Amongst the steam engines exhibited is the vertical 
high-speed engine for electric lighting and other purposes, 
by Messrs. Ransomes, Sims, and Jefferies, which 
we illustrate herewith. It is a well-designed, rigidly 
constructed engine, with great strength and size 
in the working parts. It is controlled by a shaft governor, 
which was illustrated by the engravings in our last 
impression. Those engravings showed the two sides of the 
governor as used in the engine now illustrated, and we 
reproduce them for convenience of description. The work- 
Ing parts are covered in by a plate on the outside. This side 
is shown with the cover removed in the engraving Fig. A, 
the side towards the crank being shown by Fig. B. Fig. B 
shows the two symmetric weights, pivoted at one end. 
On these weights are formed bosses—see Fig. 3—which 
pass through the main central disc, and carry links con- 
necting the weights to an excentric disc, to which is also 


attached the excentric by which the slide valve is worked. 
The engine is designed for working with very high 
pressures, and at the Show was supplied by one of the firm’s 
vertical Norton's multitubular boilers. 

In the dairy machinery section, the Dairy Supply 
Company, of Museum-street, London, had, as usual, 
a very extensive exhibit on two stands, including several 
novelties, exhibited at the Royal Show for the first time. 
[wo of these are not altogether new to dairymen, but 
we fitted with considerable improvements. The ‘“ Alpha- 
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RANSOMES’ HIGH SPEED VERTICAL ENGINE 


Laval” cream separators are too well known to need a 
general description, but the novelty in connection with 
them cons'sts of a new bearing, which is being fitted to 
the steam turbine and tke hanc-power machines, and 





RANSOMES’ SHAFT GOVERNOR—Fig. A 


which entirely does away with the need of an india- 
rubber ring surrounding the bearing, as has been generally 
used up to the present time. These rings were con- 





The latter being of rectangular | 








RAMSOMES’ SHAFT GOVERNOR-Fig. B 


tinually wearing out, and in cases where dairymaids were 
not careful to keep them perfectly clean, they would 
become swollen and useless in a comparatively short 
time, so that they required almost continual renewal. 
The present bearing is surrounded by a steel spring, 
which has practically everlasting wear; at the same time, 





it gives the required degree of elasticity, and provides 
the necessary support required by the machine. The 
other novelty is a small size specimen of Dr. Gerber’s 
butyrometers, which are so widely used in all dairy coun- 
tries on the Continent. They show, in a very short time, 
the amount of butter-fat in any sample of milk. The 
process is simple and easily worked by a dairy farmer. 
The new size, just brought out, is a very small one, 
capable of doing two tests at a time. It is intended 
more especially for the use of dairy farmers and town 
dairymen, and for the former it will be most helpful in 
enabling them to test the quality of the milk of any or all 
of the cows in their herd. 

At Stand No. 446, near the working dairy, the Dairy 
Supply Company showed in operation two complete plants 
for sterilising milk. The whole apparatus was shown at 
work, and consists of plants of two sizes, suitable for 
small and large dairies. The first consists of a filter, 
through which the milk is strained, in order to remove 
all sediment that there may be contained in it, and this 
is present in much larger quantities than most people 
would imagine. From the filter the milk passes into the 
bottling machine, which automatically fills the bottles 
placed upon it to the required level. From thence it is 
taken to the steriliser—a patented invention of the com- 
pany—where, by the introduction of steam or the appli- 
cation of heat from a gas burner, or in any other way, 
the milk is sterilised, and before the removal from the 
apparatus the bottles are automatically closed, so that 
they are hermetically sealed and no external air can 
obtain entrance. The larger machine for effecting the 
same purpose is called the ‘‘ Sterilicon,’”’ and is the inven- ~ 
tion* of Director Flaack, of Brunswick. In this the 
bottles are placed in a trolley, which is wheeled into the 
apparatus, and the steam applied after the air-tight door 
has been closed. There is also an automatic arrange- 
ment by which the bottles are closed before any of the 
external air can reach them. 

Amongst a very large number of appliances shown by 
Messrs. Blackstone and Co., of Stamford, a very useful 
‘mplement- is- Wallace's artificial- manure- distributor. 
[he machine consists essentially of a hopper in the shape, 
transversely, of an inverted cone, mounted ina frame 
carried by a pair of wheels—the width between which can 
be varied—and provided with shafts for the horse. The 
manure for distribution, either broadcast or by sow- 
ing, is contained in the hopper, and kept in a loose 
state by revolving prongs or blades fixed to a vertical 
spindle driven by bevel and chain gearing from one of 
the road wheels. Two horizontal flat discs with radially 
projecting arms or prongs are revolved in opposite direc- 
tions between the bottom of the hopper and a table, so that 
when the manure passes through the bottom of the 
hopper it falls on the table, and is brought under the 
action of these prongs, which as they rotate draw out 
and pulverise the manure. A sluice is fitted to the 
hopper to regulate the quantity of manure passing to the 
disc wheels, and a brush is fixed so as to bear against the 
prongs of the discs, to prevent the manure from being 
carried further than necessary. When it is desired to 
drill the manure it falls from the pulverising table down 
two tubes provided for that purpose, but to distribute 
broadcast the manure is scattered by centrifugal force 
imparted by a rapidly rotating plate, upon which it is 
allowed to fall. 

A large amount of attention would appear to have 
been given to the production of efficient means for distri- 
buting manure, and amongst others Mr. James Coultas, of 
Grantham, had an improved implement on view, in which 
the manure is thrown out by a revolving rake or spreader 
contained in a box, the latter being pushed up towards 
the spreader. The raising of the manure to the spreader 
is effected slowly and automatically, so that it is only 
distributed in thin layers. Reference to a few other 
exhibits we must leave to another impression. 








CATALOGUES. 





Fleming, Birkby, and Goodal, Limited.—Hydrauiic Leathers, 
Cups, Buckets, Rim and Neck Leathers, Trunnion Leathers, Axle- 
Box Leathers, Leather Packings, Hat Leathers, Double Cup 
Leathers, and descriptions of all, with useful instructions as to how 
to fix and use leathers for all these purposes. A useful catalogue. 

Alley and MacLellan, Glasgow. Steam Engines.—The engines 
illustrated and described are for electric lighting and for mill 
work, all being of the vertical, triple, and compound, and Westing- 
house types, the former of the open frame design, and the latter 
closed. The vertical open type engines vary in size up to those for 
mills of large dimensions, and are of the marine forms with con- 
densers, The Westinghouse type of engines are illustrated by 
sections as well as general views, showing the horizontal piston 
valve for distributing the steam. Some of the engines are shown 
on a single bed-plate connected direct to dynamos, and with 
and without surface condensers. The catalogue is nicely got up, 
but if of the more usual size, 7{in. by 9in., would have been 
uniform with many others and more handy to preserve. 

Marshall, Sons, and Co., Gainsborough.—TIllustrated Catalogue 
of Steam Engines, Boilers, and other Machinery.—A well-arranged 
and well got-up catalogue of well designed, fixed and portable 
enzines, boilers, traction engines, traction wagons, mortar mills, 
saw benches, and other machinery. It is Messrs. Marshall's indus 
trial section, and has the name on the back. 

Crossley Brothers, Openshaw, Manchester. Crossley’s Otto Gas 
and Oil Engines as Applied to Pumping at Publle Works.—This 
is more in the nature of a brochure than a catalogue, and is pub- 
lished as a description of a few typical cases in which Crossley oil and 
gas engines have been used for small town water supplies, for filling 
and emptying docks, for hydraulic power stations, and for large 
establishments. The book is of very considerable interest, as 
giving clearly illustrated particulars of cases of the application 
of these engines to purposes to which consulting engineers are 
turning their attention, these engines requiring so much less 
space, expenditure in fixing and attention than steam engines, 
saeenly for intermittent work. The name should be on the 

ck 


J. and E. Hall, Dartford and London.—Patent Carbonic Anby- 
dride Refrigerating and Ice-making Machinery, with which great 
progress has been made during the few years they have been intro- 
duced. The lists of machines supplied comprise over 400, and 
with the cold dry air machines previously manufactured 700 
machines in all. Of these, it is stated, 270 have been fitted on 
board ship, more than half of which are carbonic anhydride 
— The catalogue is of handy size, and has the name on 

e back. 
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HYDRAULIC SUCTION DREDGE 


CONSTRUCTED BY THE MARYLAND STEEL COMPANY, SPARROW’S POINT, U.S.A. 


— 











HYDRAULIC SUCTION DREDGE FOR THE | 
IMPROVEMENT OF THE MISSISSIPPI RIVER. 





WE illustrate this week in detail a large hydraulic suction dredger 
built for the Mississippi River Commission, and designed to be used | 


n clearing away the sand bars which impede navigation in that | Commission invited dredge builders to submit plans and bids for 





| part of the low-water season of 1894 and allof 1895. ‘The capacity 
barge was 600 

ft. of floating 
yipe. A full account of the experiments made with this dredge 


of this dredge as determined from the measuri 
cubic yards of sand per hour delivered through 1 


i 
will be published in the report of the Commission for 1895, 


The result of these experiments were such that early in 1895 the | 
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DELIVERY PIPES 


stream between St. Louis, Mo., and Vicksburg, Miss. This dredger 
is worthy of especial attention on account of the novel features in 
its construction and also because, if it does the work it was expected 
to do, it will inaugurate a new era in the struggle to keep the lower 
Mississippi open for navigation. We quote from The Engineering 
ews, from which we also reproduce engravings. 

Since the organisation of the United States Mississippi River 
Commission in 1879, about 20,000,000 dols. has been expended in 
works designed to protect property and improve navigation along 
the lower reaches of that stream. As every engineer knows, the 
first work done was to build leve2s and close slough mouths in an 
attempt to confine the river within limits and prevent it from 
swallowing up whole townships in its ramblings and from overflowing 
valuable plantations and destroying property. Later attention was 
turned to preventing the formation of sand bars and other 
obstructions. The sunken trees were easily handled, but the 
shifting sand bars proved more troublesome. The methcds of 
dealing with them which have been adopted are of several kinds. 
Generally the banks have been protected with mattresses made by 
weaving slender poles and branches of trees cr else by restricting 
the channel by jetties or other structures so that the current would 
force away the floating sand. This regulating work is being 
extended as rapidly as possible, but at present it relieves only a few 
of the worst stretches of the river. 

About two years ago the question of dredging away the sand 
bars was considered, and some investigations were conducted to 
determine the probability of its success. As is well known, the 
sand bars in the Mississippi River are not stationary, that is, a bar 
seldom exists at any one point for along time, or if it does its 
depth below water is constantly changing. The pilot who returns 
from New Orleans to St. Louis may find that some antic of the 
river has built an impassable sand bar where he had deep water on 
his down trip. This shifting:of the bars made the question of the 
practical utility of dredgers a difficult one, and naturally there 
were various opinions among engineers. It was finally concluded, 
however, that if a dredge of great capacity compared with the 
work it was called upon to do should be built, it could be used to | 
advantage, especially as it was found that a narrow channel, | 
dredged through a sand bar tended to keep its depth for a con- 
siderable period. The idea was, as soon as a bar formed, to set a | 
powerful dredge at work, which should plough a channel across it | 
in a few hours, and tokeep a number of dredges patrolling the river 











Iai’ Oval bands || || 











Se | 


: 2/0°---4 1 

















+ 


AN) PONTOONS 


building a much larger dredge. The conditions imposed were 
briefly as follows :— 

‘‘The hull must have a steel frame strongly braced and so bulk- 
headed as to prevent sinking in case of the filling of any two com- 











partments. It shall be covered with ,;in. steel plates with Zin. plates 


ready to do this work at short notice. | at angles and exposed places, such as the water line, The deck 


To test thoroughly the idea the Mississippi River Commission | shall 


ee thick. When fully equipped for work, and with a 


built an experimental dredge in 1893-4, which was worked during | supply of coal for twenty-four hours’ operation, the draught must 


Fig. 7—ENGINE AND CENTRIFUGAL PUMP FAN 








| not exceed 44ft. Its width must not exceed 40ft. The dredge 
must also be fully and especially provided with the means of a 
— up-stream movement, with one or more suctions in front 
which can cut to 20ft. below the surface of the water and will make 
a cut wide enough for the passage of the hull of the dredge, 
and one or more discharge outlets through the stern, with an 
| equal number of floating pipe lines or pipes supported by pontoons, 
each 1000ft. long and capable of and provided with means of deflec- 
tion for 500ft. from the axis of the channel. The boat may be pro- 
vided with any other movement in operation, provided it does not 
interfere with the before-described movement, and the advantages 
justify the additional cost. The engines shall be triple-expansion, 
of marine type, and directly connected with the main pumps. 

‘* Before the dredge is paid for it shall be subjected to a test for 
determining the capacity of the pumps to lift and discharge mate- 
rial. This test shall be made by placing the dredge at work at 
| some point on the river fixed by the United States Engineer where 








| an ordinary river sand may be obtained at the average depth of 


| cutting. The dredge shall discharge through 1000ft. of pipe each, 
| with the pumps running at their average speed, a without 
| applying a forced draught to the boilers, into a barge fitted up for 
| the purpose in such a way as to determine separately the respec- 
| tive amounts of sand and water discharged per hour. If the quan- 
tity of sand delivered is greater than 1600 cubic yards per hour, 
a premium shall be paid for the dredge directly proportional to 
this excess, not, however, to exceed 50 per cent. of the contract 
rice. These tests shall be carried out at the expense of the 
Jnited States Government.” 

In response to this invitation fifteen sets of plans were submitted 
but of this number all but three sets were rejected on the first exa- 
mination. The persons presenting these three plans were asked to 
submit more detailed drawings, and after a study of these the 
contract was finally awarded to Lindon W. Bates, of Chicago, Ill. 
The contract price was 172,775 dols., exclusive of bonus or penalties. 
It is this dredge that is illustrated on this page, and which 
will be described in detail in the following paragraphs. As will be 
| seen at a glance, the principle of the dredge—that is, the suction 
| through the centre of a revolving cutter—is the one familiar to 
engineers in the great dredges used in the Pacific Coast harbours— 
Engineering News, August 4th and 11th, 1892—the Chicago Drain- 
age Channel—Engineering News, September 6th, 1894—and at 
other places on our seaboard and inland waters. This is one of the 
| principal features, we believe, which is claimed to be covered by 
the patents of Mr. A. B. Bowers, the California inventor of centri- 
| fugal pump dredges. 





igs. 1 and 2 are respectively a plan and sectional elevation of 
the a showing the arrangement of the machinery. At the 
front end there is a battery of six cutters attached to floating 
ladders and operated in two sets 
of three cutters each. The three 
suction pipes from each set of 
cutters combine near the front of 
the barge to form a single suction 
pipe leading to a centrifugal 
pump. There are, therefore, two 
centrifugal pumps. At the rear 
of the pumps are the discharge 
pipes, which lead 1000ft. to the 
rear of the dredge where they 
discharge. The location of the 
engines for operating the cutters 
and the various auxiliary mech- 
anism are clearly shown by Figs. 
1 and 2. : 
* The barge which carries the 
machinery calls for but little nion- 
tion. Its main dimensions are : 
Length between perpendiculars, 
172ft. ; breadth, 40ft. ; moulded 
depth amidships, /7ft. in. ; 
moulded depth fore and aft, 
10ft. 10in.; top of floor to top of 
beam in engine-room, 23ft. 51n.; 
top of floor to top of beam in 
boiler-room, 15ft. 3in.; frame 
space, 24ft. The estimated 
weight of the dredge is 1200 tons 
of which the machinery ‘om- 
poses 800 tons, the empty hull 
310 tons, and the fuel 90 tons. 
It will be noticed that water 
ballast tanks are provid«d to 
equalise the draught, 

In describing the machinery \ © 
will begin at the front end «f 
the dredge and work toward tle 
stern, and the first feature ot 
importance met with is the suction pipes, cutters, and engines for 
operating them. There are six 19}in. suction pipes, each carrying 
at its lower end a revolving cylindrical cutter 5ft. in diameter. 
Each suction pipe is contained in a water-tight pontoon buoyed up 
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by an air chamber, and the three pontoons on each side are braced 
together to form a single rigid structure. There are, there- 
fore, two sets of pontoons with three suction pipes and three 
cutters each. A set of pontoons is called a ladder, and there 
are, therefore, two ladders. Each ladder can be swung up and 
down by means of a derrick. ‘ 
The cutters are 5ft. in diameter, and each has twelve cutting 
plades to loosen the sand so that it’can be drawn into the suction 
sipes. Fig. 3 shows how the revolving motion is given to the 
cutter with the aid of the general drawings—Figs. 1 and 2, The 
engine shaft A—Figs. 1 and 3—has two pinions which mesh with 
spur wheels on the main shaft B, By means of bevel gears the 
main shaft actuates the latter shafts C C, &c., and they in turn 
actuate, through bevel gears, their respective cutter shafts D D, 
&c, It will be noticed that the construction allows of the ladders 
being swung up and down, with the aid of the telescopic joint at E 


—Fig. o. 
The shaft A is operated by a cross compound 144in. by 29in. by | 


18in. engine secured by bracket castings fastened to the bow of 
the hull. The engine is reversible, and the engine can be changed 
to suit the conditions. The maximum speed which it can give to 
the cutters is twenty-five revolutions per minute. 

Just to the rear of the engine for operating the cutters is the 
engine for raising the ladders and warping and swinging the 
dredge. This is a double 124in. by 15in. cylinder reversible engine. 
As will be seen from Fig. I, the countershaft F is operated by a 
spur and pinion gearing from the engine shaftG. On this counter- 
shaft are the two 30in. drums for hoisting the ladders, each with 
enough rope to permit the cutters to work to a depth of 20ft. 
Geared to the countershaft are the two warping and two swinging 
drums, each 24in. in diameter, All six drums are provided with 
brakes and clutches, and are operated from the floor of the pilot 
house above. The engines for operating the cutters are also con- 
trolled from the same pilot house. 

The main pumping engines are placed about amidship. There 
are two of them, each with its separate pump and system of pipes, 
and each taking the material from three cutters. Fig. 4 shows the 
general design and construction of this engine. It will be seen 
that the engine is directly connected with the centrifugal pump. 
The pumps are designed to run at 175 revolutions per minute. 
The runners are 7ft. in diameter, and the shafts 10in. in diameter. 
The discharge is 33in., and the suction pipes are 33¥%in. in 
diameter, 

‘The engines driving the pumps are triple-expansion, and of 
vertical, inverted, four-cylinder tandem type. The high-pressure 
cylinder is 204in. in diameter, the intermediate pressure cylinder 
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ARRANGEMENT OF DREDGER 


33in. in diameter, and the two low-pressure cylinders each 38in. in 
diameter. The stroke is 24in. The high and intermediate pres- 
sure cylinders have one piston valve each, and the low-pressure 
cylinders two valves each. The high and intermediate pressure 
cylinders have a variable cut-off, adjustable by hand from the 
upper engine platform, and the low-pressure cylinders have 
fixed cut-off. Each engine is provided with a Worthington 
duplex air pump with jet condenser—steam cylinders l4in. by 
15in., air cylinders 19in. by 15in.—but they can also exhaust into 
the atmosphere. It will be noticed that a 10-ton travelling crane 
runs on the deck-house over each engine. 

The battery of four 375-horse power Heine boilers is located aft 
of the pumping engines. These boilers are of the well-known 
water-tube type, made by the Heine Boiler Company, of St. Louis, 
Mo. In order that the muddy river water may be used in the 
boilers, it is filtered. Two 6ft. by 11ft. filters and a 42in. by 42in. 
precipitator with a conical bottom 22in. deep are used. The two 
filters are connected and take water from the precipitator, which 
in turn takes water from the well. The water receives a coagulant 
as it enters the 
conical bottom, where it is drawn off. The water with the coagulant 
enters the filters and passes through a layer of crushed quartz to 
the clear water chamber. The capacity of the filter plant is about 
250 gallons per minute. It was installed by the Pittsburg Filter 
Company, Pittsburg, Pa. From the filters the water passes to a 
feed-water heater, where it is heated by the exhaust steam from 
the various auxiliary engines. The main engines are condensing. 
Figs. 1 and 2 show the relative location of the filter plant, boiler 
feed pumps, &c. 

At the stern of the dredge there is a double 8in. by 10in. cylinder, 
three-drum hoisting engine, for the purpose of raising and lowering 
the two vertical pivot spuds and the metal pushing spud. The 
engine shaft is double geared to the drum shafts. The two vertical 
spuds are of oak, 40ft. long, and shod with steel, and are used to 
hold the dredge in place, or as a pivot on which to swing it when 
in operation. The pushing spud is operated by a 15in. by 7ft.steam 
eylinder. 

Figs. 1 and 2 show the location and construction of that part of 
the discharge pipe connected to the dredge. ‘lo convey the material 
the required 1000ft. to the rear of the dredge, a 334in. steel pipe is 
floated on the water by means of steel pontoons. The construction 
of these pontoons is clearly shown by Fig. 5. To connect the rigid 
pipe on the dredge with the floating pipe, there are curved pieces 
of pipe 7ft. long, made up of ten sections, with telescopic joints. 
The other end of the curved pipe is connected to the floating pipe 


by a rubber joint, but the inner end is bolted to the fixed pipe on | 


the dredge. Sometimes it is desired to discharge the material 
toward the bow of the dredge, and in this case a semicircular 
connecting pipe is used. 
tach 100bft, length of floating pipe is made up of twelve pon- 
toons, of which four are 50ft. long, and eight 100ft. long. ‘The 
pontoons are made of ,yin. steel, with four water-tight compart- 
ments for the 50ft. lengths, and six for the 100ft. lengths. The 
oating discharge pipe is made of jin. steel. The pontoons are 
held together with coupling bars, and the pipes are coupled by 
means of a rubber hose, as shown in Fig. 5. When the pipe is 
empty the pontoons draw about l4in. of water, and when the pipe 


is carrying its proper load of sand and water, the water-line is about | 


2in. from the deck of the pontoon. 


The pontoons and pipe were tested at the works, painted inside | 
and out with black asphaltum paint, and shipped on flat cars in | 


50ft. lengths. This necessitated some field riveting on the 100ft. 


Altogether 250 tons of steel were used in the pontoons. | 


ntoons, 
The contractors were the Springfield Boiler Manufacturing Co., of 
Springfield, Ill. 
_ The dredge is lighted by forty 20-candle power incandescent 
lights, and two 400-candle power search-lights, supplied by an 


pene. and the coarse matter sinks to the | 


electric plant on board. There are also a blacksmith shop, drill 
press, and other necessary tools for repairing. The foregoing com- 
pletes the description of the machinery and appurtenances of the 
dredge proper, but in operation it is accompanied by a tow boat 
tender, equipped with apparatus for pulling snags, warping lines, 
&c., and by a quarter boat for the men. 

The dredge can be operated either up or down stream, with the 
cutters bow-on or trailing, and also by swinging it on one of the 
vertical spuds as a pivot. Operating in the last way the maximum 
swinging cut below water level measures 22sft. by 54ft. by 235ft. 
Without forward movement the machine can therefore handle 
about 1300 cubic yards of material. The operating force consists 
of a captain or operator and assistant, chief engineer and assist- 
ant, oiler, water tender, spud engineer, four firemen, and six deck 
hands, or altogether seventeen men. 

The contractors for the dredge machinery and appurtenances not 
yet mentioned are :—Hull, machinery, and erection, Maryland Steel 
Co., Sparrows Point, Md.; centrifugal pumps, Robert Poole and 
Sons, Baltimore, Md.; other pumps, H. R. Worthington and Co., 
New York, and Stilwell-Bierce and Smith-Vaile Co., Dayton, 0O.; 
feed-water heater, Taunton Locomotive Manufacturing Co., Taun- 
ton, Mass.; nickel stee] gears and castings, Fowler Foundry Co.; 
valves, Ludlow Valve Manufacturing Co., Troy, N.Y. The 
machinery was designed by Mr. Axel Sahlin, M. Am. Soc. M.E., 
| Superintendent Maryland Steel Co. We are indebted to Mr. 
| Sahblin, the Springfield Boiler and Manufacturing Co., and Mr. 
| Lindon W. Bates, for the matter from which this article has been 
| prepared. 
| As operated in the tests made by the Government engineers 
the forward motion of the dredge was obtained by hauling on two 
| head lines, each about 1200ft. long, and the lateral swing was con- 

trolled by two bow lines attached to piles about 1000ft. apart, as 
| shown in Fig. A. The discharge was through 1040ft. of pipe, 
leading to deep water, and at the end of the discharge is another 
| system of lines and piles. This nethod of manipulation entails 
very considerable delay in shifting lines and driving piles ; a delay 
| estimated at as much as 50 per cent. of the time actually required 
in making any certain advance. The piles and controlling lines 
| also interfere with navigation, and under certain conditions stop- 
| pages to permit the passage of boats and tows would be unavoid- 
able and frequent. 

In view of the enormous capacity of this dredge and its con- 
sequent rapid progress, features which have earned for the inventor 
a bonus of 86,387°50 dols., Mr. Bates proposes an entirely different 
method of handling, as shown in Fig. B. For the piles and lines 
he would substitute two powerful stern-wheel steamers, one lashed 
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AND BARGES DURING TRIALS 


to either side of the dredge, and both under the control of the 
captain of the dredge. To each side of the bow of the dredging 
boat would be attached a propeller wheel, properly caged and 
protected, and operated by electric motors. In connection 
with the towing boats these propellers would serve to constantly 
keep the cutters to their work, and control the lateral motion of 
the dredge. 

In making a cut across a bar between any two pools of deep 
water, he would shorten the discharge pipe to about 200ft., and 
discharge the sand to the leeward or down-stream side of the cut, 
as shown in Fig. C. As discharged from the end of the present 
1040ft. of pipe, the outflow had an observed average velocity of 
about 21ft. per second, while directly at the end of the dredge, 
discharging free this velocity, is about 45ft. per second ; and it is 
fair to assume that it would be about 40ft. at the end of 200ft. of 
xipe. With this latter — of discharge, directed towards the 
S of the cut, the sand should be spread over a very considerable 
area and out of the way of the channel. To control the movement 
of the end of the shorter discharge pipe without the aid of piles 
and lines, Mr. Bates suggests an ingenious application of the bucket 
of the Pelton water wheel. He would place across the end of the 
discharge, and a short distance from it, a baffle plate, held by rods 
to the pipe; sliding upon the baffle plate would be two other 
curved plates, united at their centres and with the apex ridge 
towards the issuing stream of water and sand. The lateral motion 
of the apex would be under the control of a man stationed on the 
end pontoon, and by shifting the apex to one side or the other of 
the pipe centre, the lateral motion of the end of the discharge pipe 
would be controlled by the impinging current. 

The general results of the late official test of the capacity of this 
dredge were as follows:— 


Results of Government Tests on Ordinary Mississippi River Sand. 





, Per cent. Cu. yds. 
Date. Forward Length of of solid Rate per sand at ee 
speed. (discharge. discharge hour. 1I.H.P. per i 
hour. 
ft. permin ft. cu. yds. 
Mar. 10 5h 1040 84°58 6354 2°46 
», 12 4°5 1040 22°80 4988 1°98 
oo ae 50 1040 36°40 7798 8°04 
ae 40 1040 21°92 4850 1°34 
ae a 1040 17°43 3872 1°82 6 p.c. gravel 
a - 1040 29°00 6217 - 
» 2 1040 28°35 6327 _ 
” 1040 21°50 5083 pe 





INSTITUTE OF BRITISH CARRIAGE 
MANUFACTURERS. 


For the first time in the course of the nine years of its existence, 
the Institute of British Carriage Manufacturers held its summer 
meeting in London this week. By the invitation of the Lord Mayor, 
Alderman Sir Walter Wilkin, who is himself the worshipful 
Master of the Coachmakers and Coach Harness Makers Company, 
the Congress opened on Tuesday morning at the Mansion 
House. ee G. J. Jacobs, F.R.A.S., of Guildford, the year’s presi- 
dent, took the chair. 

The President in his address treated of the application of science 
and art to the manufacture of carriages, dealing principally with 
| the three cardinal points—draught, comfort, and elegance. They 
were able, he said, to pride themselves that they were the followers 
of a manufacture which existed in the earliest ages of history. 
Until quite the middle of the sixteenth century, the simple principle 
of the continuous leverage obtained by the use of the wheel might 
| b3 said to have been the only application of science to the art of 








carriage building, and even that seemed to have been limited 
to a very large extent to the two-wheeled carriage, owing, no 
doubt, to its greater handiness on the primitive roads. The year 
1564 appeared to have been the point in their history prior to 
which such four-wheeled carriages as were in use resembled the 
ordinary timber carriage of the present day, or at best the straight- 
bodied wagon still commonly used in the rural parts of Germany. 
According to Stow, it was the date when “‘Guilliam Boonen, a 
Dutchman, became the Queen’s coachmaker, and was the first that 
brought the use of coaches into England.” Stow said further: 
‘* This year Walter Rippon made a coach for the Earl of Rutland, 
which was the first coach that was ever made in England, and 
within twenty years there became a great trade of coach-making.” 
The advantages of shortness of coupling between the wheels had 
only been really recognised during the last sixty years, and 
depended upon a more equal distribution of the weight in each of 
the wheels, and also upon the fact that the horizontal line of 
draught from the collar of the horse, and the perpendicular line 
of the common centre of gravity, deseribed together, in ascending 
a hill, an angie of greater leverage than in the case of a carriage 
of greater length of draught. Until the tg area of the eighteenth 
century, the suspension of carriages with leather braces was the only 
amelioration of the jolting, The invention which had revolutionised 
the manufacture, and had made possible the production of a com- 
fortable carriage without the encumbering weight which was pre- 
viously inseparable from that attainment, was the introduction of 
elliptic springs by Obadiah Elliott in 1804. The next important 
suggestion for improving the comfort of carriages was the placing 
of the bodies of the vehicles on four pneumatic springs, or inflated 
india-rubber pads, or cushions at the corners. They did not give 
sufficient elasticity, and soon disappeared. The idea then occurred 
to William Thompson, C.E., of Adelphi-street, Strand, that india- 
rubber pneumatic tires, on the principle of those so much in 
favour to-day, would be a valuable adjunct to prevent vibration. 
He was, however, unable to arrive at a punctureless tire, or one 
that, being punctured, could be easily detached from the wheel. 
He—Mr. Jacobs—found in the records of his own firm—who, he 
believed, were the earliest to adopt them, A.D. 1847, on a brougham 
built for the present Duke of Northumberland—that the wheels 
had to be returned in a few weeks to the makers for repairs ; and 
hence, also, the invention was relegated to the long slecp frcm 
which it had but lately emerged. 

Concerning the autocar, the president said: The leaders of our 
industry regard the advent of this movement with much interest 
and expectation, but without panic or alarm;>..How will it affect 
the manufacture of horse-drawn carriages? In reply to the 
question, I refer the matter to you as the representatives of the 
old industry, and I say that, if the carriages of the future are in- 
creasingly light, easy, and elegant, we have nothing to fear from, 
but for many reasons we shall welcome the new comer. e 
designer and builder of horse-drawn carriages has not’ his lines 
hampered and perplexed by any consideration for the location of 
engines, or dynamos, or storage batteries, which must be placed 
where they will be most effective, and which cannot fail to mar the 
beauty and symmetry of the whole. We all of us know from ex- 
perience how impossible it is to make the mechanical points of 
even a simple lever brake harmonise with the lines indicated by 
the considerations of art ; and, although some of our friends may 
adorn the handles with brass, silver, or even with gold, it only 
emphasises the ugliness of this useful adjunct. But the builder of 
autocars must give the first place to the efficiency of the driving 
power, and mechanical considerations must rule his work. The 
result of any satisfactory progress in the adoption of self-propelled 
vehicles must be the liberation of the horse from its heavier and 
trade burdens, and this, for the present, at any rate, will be ti the 
advantage of the manufacturer of horse-drawn vehicles of the 
lighter kind. Another point to which I have also already drawn 
public attention is the sentimental, yet nevertheless very import- 
ant one. The day is probably far distant when the affection and 
admiration of man shall be alienated by any rival suitor from a 
creature like the horse, who is best able to comprehend and recip- 
rocate it; and when the co!d and bloodless calculation of voltage 
of electric energy, and the exact knowledge of the resulting forces 
obtainable by expansion or explosion will rank in interest with the 
unknown and uncalculable dynamic energy, which we may indeed 
call the ‘“‘X” quantity of man’s equine companion. To sum u 
the matter, each kind of vehicle in this age of work and of wealt. 
has its place, and as long as the term “‘carriage manufacturer” is 
a synonym for “‘Art;” as long as it expresses lightness of draught, 
which the enforced carrying of machinery and the prima facie 
necessity for weight in order to get a grip of the road by the 
wheels of self-propelled vehicles to a great-extent forbid ; as long 
as a horse-drawn carriage conveys the idea of handiness and readi- 
ness for work by the absence of the need of any mechanical repair 
or adjustment prior to its use ; as long as it means something which 
is the perfection of comfort and convenience, and which is, per se, 
‘ta thing of beauty and a joy for ever,” ‘so long, I say, will the 
demand for it exist and be maintained against all comers. 

A vote of thanks to Mr. Jacobs was accorded with acclamation, 
on the motion of Mr. Preston, seconded by Mr. Philipson, past- 
president of the Institute. : Having acknowledged the compliment, 
the President presented Mr. Andrew W. Barr, secretary of the 
Institute, with an illuminated address and a purse of gold, which 
had been subscribed by the members in recognition of his labours 
in connection with the Institute. 








THE CIVIL AND MECHANICAL ENGINEERS’ SociETY recently 
visited the Kennet Wharf, Upper Thames-street, to see a new 
building being erected for the Union Wharves Company, specially 
built to carry exceptionally heavy weights, the floor being designed 
to carry 6 cwt. per square foot of surface—ordinary road bridges 
are only designed to carry 1 cwt. per square foot. The height of 
the building willbe 100ft., and the area of ground covered 24,000 
square feet. The floors are com of a framing of mild steel 
covered with Mallet’s buckled plates filled in with cement concrete, 
and are supported by steel piers encased with Staffordshire blue 
bricks. The ceilings will be encased with plaster. The building 
will be lighted by electricity. All the ‘‘ leads” will be enclosed in 
wrought iron tubing, and laid on the three-wire system. Four 
hydraulic lifts, one passenger lift, and one 90ft. radius hydraulic 
crane will be provided. The whole of the work has been designed 
and is being carried out by Mr. H. Coward, C.E., the consulting 
engineer .being Mr. E. H. G. Brewster, A.M.I.C.E. The party 
then embarked on a steam tug kindly put at the disposal of the 
members by Mr. J. Ho!lway, and proceeded by river to the Bark- 
ing sewage works of the London County Council, where they were 
received by Mr. Stokoe, the superintendent of the works. These 
works were completed in 1889. The quantity of sewage treated in 
1893 was 67,583,000,000 gallons. The cost of precipitation, 
deodorisation, and of conveying the resultant sludge to sea was 
£2 7s. 3d. per 1,000,000 gallons. The sea carriage cost 4°85d. per 
ton ; each trip of the sludge steamer equalled 100 miles; 5,294 
tons of filth was recovered by means of screens. The chemica’s 
used for precipitation were lime and proto-sulphate of iron, 
fcur grains of the former, and one of the latter per gallon ; and 
amounted to 19,326 tons of lime, and 4,417 tons of proto-sulphate 
of iron for the year. The total working expenses during the year 
at Barking were £53,908, the cost of working the five steamers 
that.were employed for the carriage of the sludge was £31,763. 
Suitable machinery and apparatus is employed for churning and 
mixing the doctored sewage, which is run into thirteen settling 
tanks, 30ft. wide, and from 860ft. to 1210ft. in length ; these are 
capable of holding 20,000,000 gallons. The sludge resulting after 
settlement is then pumped into the sludge ships, and deposited in 
Barrow Deep. The visitors inspected the large and most interest- 
ing experimental filters and other works, particular attention being 
drawn to the one-acre coke filter. The chief engineer is Mr. A. R. 
Binnie, M.1.C.E., the district engineer is Mr. J. E. Worth, M.I.C.E., 





and Mr. Dibdin is the Council’s chemist. 
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CHICAGO EXHIBITION MEDAL. 


THE diplomas and medals awarded to British exhibitors 
at the Chicago Exhibition have, after a delay of three years, 
reached this country, and are now in course of distribution 
by the Secretary cf the late Commission, Sir Henry True- 
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man Wood, by whose assistance we are able to give the 
accompanying illustrations of the medal. As will be seen, 
the obverse represents the landing of Columbus, while the 
reverse is filled with an inscription giving the name of the 
Exhibition and the dates 1892 and 1893, corresponding, it 





may be assumed, with the dedication and the opening of the 
Exhibition. The space at the base of the inscription is left 
for the recipient’s name. We understand that the necessary 
arrangements for the distribution of the medals and diplomas 
have now been completed, and that they will be sent out in 
the course of a very few days. 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE. 
24th June, 1896. 
COURT OF APPEAL. 
Before the MASTER of the Rotts, Lorp Justice Kay, and Lorp 
Justice A. L. SMITH.) 
THE INCANDESCENT GAS LIGHT COMPANY, LIMITED, ¢. THE DE MARE 
INCANDESCENT GAS LIGHT SYSTEM, LIMITED, 
THIS was an appeal by the defendants from the judgment of 
Mr. Justice Wills. The case is reported in the Times of 
March 21st and April 20th. The action was brought for an injunc- 
tion restraining the defendants, their servants and agents, from 
threatened infringements of the plaintiffs’ letters patent, 
No, 15,286, dated December 12th, 1885. The letters patent were 
originally granted to Carl Auer von Welsbach for the manufac- 
ture of an illuminant appliance for gas and other burners, and the 
appliance is now very extensively used. Welsbach had been working 
upon what are known to chemistsas ‘‘rare earths.” The process 
adopted by Welsbach, as stated by thelearned Judge in his judgment, 
begins by taking a fabric made of cotton of suitable pattern, and 
proceeds to impregnate it with the salts of oxides of lanthanum and 
zirconium, or of those with oxide of yttrium, and then ammoniates 
it. The result of the soaking is to get the salts into every minutest 
portion of the fibres of the fabric, so that when finally the cotton 
fabric itself is eliminated by fire, there may be left a solid sub- 
stance, occupying almost the very portions of space now filled by the 
impregnated fabric. The result of ammoniation is to convert the 
salts into hydrated oxides, filling, as did the salts, the innermost 
recesses of every portion of the fabric. The fabric is not yet fit for 
permanent use in the burner. The last operation is when the 
hood is placed in the burner and set on fire by lighting the 
gas. This process drives off all the water of the hydrated oxides, 
and reduces them to their final condition of anhydrous 
oxides, in which state they perform the business pu 
of giving illumination of incandescence. The defendants intended 
to sell in this country plumes for incandescent lamps. The plume 
consists of a number of threads tied on to a platinum wire, and 
arranged so as to form a sort of fringe. The plume is then to 
be dipped into a solution consisting preferably of one part of sul- 
phate of magnesium, two parts of sulphate of erbium, and two 
parts of sulphate of zirconium—all chemically pure—in twenty-five 
parts of water. The plume is suspended in the flame of a gas 
burner to produce incandescence. The learned judge came to the 
conclusion that the substance of Welsbach’s invention, as described 
in the specification, was appropriated by what the defendants 
were proposing to do, and he gave judgment granting the in- 
junction. 

Mr. Bousfield, Q.C., Mr. Roger Wallace, Q C., and Mr. C. E. E. 
Jenkins appeared for the defendants; Mr. Moulton, Q.C., Mr. 
Terrell, Q.C., Mr. A. J. Walter, and Mr. J. H. Gray appeared 
for the plaintiffs. 

The Court dismissed the appeal. 

The Master of the Rois said that, although the arguments 
had been long and elaborate, the point to be determined was a 
simple one. The first question was whether Mr. Justice Wills had 
properly construed the plaintiffs’ specification; and the second 
question was whether, if he had construed the specification 


strued the specification rightly. The plaintiffs claimed the 
use of oxide of lanthanum. ‘Their patent included a combina- 
tion of oxide of zirconium and oxide of lanthanum, or of those 
with oxide of yttrium. They claimed lanthanum among other sub- 
stances which they proposed to use for the purpose of producing 
that which they intended to produce. They thus claimed the use 
of lanthanum, but they claimed it as part of a long process. 
Then, had there been an infringement of the plaintiffs’ patent ? 
The learned Judge had applied, and this Court ought now to apply, 
the rule laid down by Lord Cairns in ‘‘ Clark v. Adie” (2 App. Ca., 
at p. 320). He said that where the alleged infringer of a patent 
had taken something which resembled the plaintiffs’ patent, but 
did not resemble it in all its parts, it would be a question for the 
jury or other tribunal whether that which had been done 
amounted to a colourable departure from the instrument patented, 
and whether there had not been an adoption of the substance of 
the thing patented. Here the defendants had taken all the 
ingredients of the plaintiffs’ compound except lanthanum, and the 
learned Judge had held that this alteration was an omission of an 
immaterial part. In his opinion the learned Judge had acted on 
the right rule, and had decided the question of fact rightly. The 
appeal must therefore be dismissed. 

Lorp Justice Kay, in the course of an exhaustive judgment, 
said that the defendants had taken all the component parts of the 
plaintiffs’ apparatus, with the exception of lanthanum, instead of 
which they used erbia, which was found ers ytterite earth. 
They did everything which the plaintiffs described in their specifi- 
cation ; they used the same substances in the same way except 
that they did not uselanthanum. He thought that that amounted 
to an infringment of the patent within the rule laid down by Lord 
Cairns. The defendants had, in fact, taken all the steps of the 
plaintiffs’ process ; they had substantially adopted the whole of 
the invention. They were, in truth, trying how near they might 
go to obtaining the advantages of the Welsbach invention without 
infringing the patent. In his opinion they had infringed the 
patent, and the judgment of the learned Judge was right. 

Lorp Justice A. L. SmirH delivered judgment to the like 
effect.— Times. 








LAUNCHES AND TRIAL TRIPS. 


The steam yacht Latona, 265 tons yacht measurement, built by 
Day, Summers, and Co., Southampton, for Baron Andrew W. ven 
Knoop, of Rutland Gate, London, ran her speed trials in Stokes 
Bay on the 24th inst., when a speed of over 12 knots was obtained. 

On the 26th inst. Messrs. Ropner and Son, of Stockton, launched 
a steel screw steamer of the following dimensions, viz.:—Length 
between perpendiculars, 300ft.; breadth, 43ft.; moulded depth, 
19ft. 8in.; which they have built for a West Hartlepool firm. The 
steamer is built under the part awning decked rule, having poop 
and raised quarter deck; her deadweight carrying capacity being 
3770 tons on 18ft. 8in.; the saloon and cabins for the captain and 
officers are fitted in the poop, whilst the engineers are accom- 
modated in iron houses placed on the ane deck near the 
entrance to engine-room. She is built on the web-frame principle, 
leaving the holds entirely clear for cargo, and carries her water 
ballast in a cellular bottom and in the after peak. The engines 
will work up to about 900 effective horse-power, and are by 
Messrs. Blair and Co., having cylinders 22hin., 364in., 60in., and 
39in. stroke, steam being supplied by two large steel boilers work- 
ing at 1601b, pressure. The steamer was named Moorby. 

Messrs. Wm. Simons and Co., Renfrew, launched complete, the 
Parmelia, a steel twin-screw hopper dredger, constructed to the 
order of the Government of Western Australia. The vessel, which 
is to be employed at Freemantle, Western Australia, was built 
under the direction of Messrs. Coode, Son, and Matthews, C.E., 
Westminster, Mr. Wilson Wingate, N.A., bein, inspecting engi- 
neer. It hasa capacity to carry 500 tons of Sitaines, and cA 
buckets are of ample capacity to raise 400 tons of free soil per 
hour. This dredger works to a depth of 35ft. of water, has two 
pairs of triple-expansion engines of 800 indicated horse-power, 
each driving its own propeller. ‘Two steel boilers of 1601b. work- 
ing pressure supply the steam. The hopper doors are worked by 
steam and hand gear. Powerful triple-barrelled steam mooring 
winches are provided, each barrel working independently, or 
conjointly, as required. The vessel is lighted throughout by elec- 
tricity ; comfortable cabins are provided for the officers and the 
crew. This is the second dredger Messrs. Wm. Simons and Co., 
have constructed for the Western Australian Government. 











NavaL ENGINEER A PPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer Donald P. Green, to 
the Britannia, additional. Assistant Engineer Edward V. Waud, 
to the Victory—all to date June 23rd. Probationary Assistant 
Engineer H. E. Nicholls, to the Vivid, supernumerary, June 8th. 
ALBERT MEDAL.—The Albert Medal of the Society of Arts has 
been awarded, with the approval of H.R.H. the Prince of Wales, 
the President of the Society, to Professor David Edward Hughes, 
F.R.S., ‘‘ In recognition of the services he has rendered to Arts, 
Manufactures, and Commerce, by his numerous inventions in 
electricity and magnetism, especially the printing telegraph and 
the microphone.” 

VicTORIA UNIVERSITY. — The examination in the Honours, 
School of Engineering, resulted as follows :—Engineering, Class I. : 
J. H. Grindley, Owens, University Fellowsbip of £150; W. K. 
Beard, Owens, University Scholarship of £50; William Mason, 
Owens, University Scholarship of £50. Class II.: George Follows, 
Owens; A. N. Hazleburst, Univ.; C. N. Hefford. Yorks ; F. 8. 
Hughes, Univ.; D. H. Illingworth, Owens: W. H. M. Jameson, 
Owens ; Blamey Stevens, Owens; W. M. Thornton, Uuiv.; H. 8. 
Threlfall, Univ. Class III. : David Hardman, Owens; R. R. Heap, 
Univ.; A. E. Worgan, Univ. 

THE NEW PREMIER CycLE ComMpaNy.—A company under this 
title, with a share capital of £600,000. is being formed to take over 
the business as a going concern of the Premier Cycle Company 
—virtually a private ompany—carrying on its business at the 
Premier Works, Coventry ; Nuremberg, Germany; and Eger, 
Austria ; with the depdts at 19 and 20, Holborn-viaduct, 32 and 34, 
Shaftesbury-avenue, and 133, Hammersmith-road, London ; at 23, 
Boulevard Poissonitre, and Levallois Perret, Paris; and at Alex- 
anderstrasse, Berlin, — with the fixed plant, machinery, 
tools, stock in trade, book debts, patents, patent rights, registered 
designs and trade marks, freehold and leasehold land and buildings, 
goodwill. and the benefits of ali existing contracts, The business 
was established by Messrs. Hillman and Herbert in the year 1876, 


turning out upwards of 1000 cycles a week. 


on ‘The Manufacture of Coal Gas.” The author commenced with 


regard to gas production. The gas was then followed in its path 


gas holders then received due attention, the latest modes of 
storage being indicated. The paper closed with a description of 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change at Birmingham this—Thursday—afternoon there was a 

good demand for steel plates for boilermaking, and, indeed for 

engineering sections of steel and iron of every description, 

Imported steel plates from the North-East Coast for en; ineering 

purposes were quoted at £5 15s. and upwards, and Staffordshire 

make £5 15s. 6d. Among the markets buying at date may be 
included Japan for engineering work, and prospects regarding 
the future of this country and touch with this district are looked upon 
as favourable. Among the orders in hand for boilers is some good 
work for Woolwich Arsenal, and work is also in hand for Australia, 
Egypt, and India, ll the boilers now turned out in this district 
are of steel, and some of them are 20 to 25 tons weight, being 
20ft. long by 8ft. 6in. diameter. According to the pressure 
intended and diameter of boiler the plates employed vary from 
jyin. to jin., and in some cases over jin. thickness, and the 
pressures such plates will accommodate are 1201b. to 1501b. to the 
square inch. Steel boiler plates at date of native make are quoted 
£6 10s. per ton. Imported boiler plates from the North-East 

Coast are £6 5s., and Scotch boiler plates £6 10s. for Siemens. 

Martin qualities, delivered here. Marked bars were £7, merchant 

bars £6 5s., and common bars £5 7s. 6d. to £5 15s. Black sheets, 

doubles, £6 15s. to £6 17s. 6d., and lattens £7 15s. Galvanised 

sheets, ordinary qualities, £10 7s. 6d. to £10 10s. for 24 g,, 

delivered Liverpool. In pig iron Northamptonshire forge was 

40s. to 41s.; Derbyshire, 41s. to 42s. 6d.; Lincolnshire, 44s, 1d, 
to 44s. 6d., net at stations; Doncaster, 44s. 7d., net at 
stations hereabout; good South Wales hematites, 57s. 6d. net 
at stations delivered here for forge purposes. Staffordshire al] 
mine, 55s.; part mine, 40s, to 42s, 6d.; and cinder, 35s. Sir 

Alfred Hickman’s Spring Vale hydrate pig, No. 1, 57s. 6d.; No. 2 

and 3, 55s.; and grey forge, 52s. 6d. 2B. F. M. all mine, No. 1, 

50s.; No. 2 and 3, 47s. 6d.; and grey forge, 45s. Basic pig also 

45s. 

The anxiety already felt both in the metal as well as the coal 
trade as to what may be the upshot of the adjourned negotiations 
on the 8th instant re the Coal Trade Conciliation Board has been 
intensified by the action of the railway companies on the coal weights 

uestion. At a meeting this week of coalowners representing the 

‘annock Chase district, the acces | resolutions were unanimous! y 
passed :—‘‘(1) That the proposal of the railway companies cannot be 
accepted, and that joint action be taken with other districts to obtain 
an interview with the carriers. (2) That until it be determined 
otherwise, no colliery here represented will accept orders, or make 
consignments, on any other terms than at present, viz., 20 cwt., 
plus 2 ewt. per truck.” Large deliveries of coal have yet to he 
made from the collieries at, the present rate, and prices being 
barely remunerative, the alteration of carrying only 204 cwt. to tle 
ton instead of 22 cwt., would, if acted upon, entail considerable 
losses on the colliery owners. They are, in fact, so they assert 
being sacrificed by the carriers to the interests of the coal 
merchants, who were the first to take offence at the new regula- 
tions. 

Further particulars concerning the manufacture of cycles at the 

Holford Works of Messrs. Accles, near Birmingham, out of the 
new lu-mi-num metal, instead of out of wrought steel, show that 
the frames are severely tested. As soon as every machine is cast— 
and it is cast wholly in one piece—it is put through a test which 
at once brings to light any flaw, if any exists. Fully 20001b. 
weight is placed upon a lady’s machine, and to ensure the strength 
and efficiency of a gentleman’s mount, each frame has to undergo 
a strain of 30001b. before it passes into the erecting shops. Every 
frame that was submitted for inspection at the recent visit to the 
works of North Country shareholders—and they were selected 
promiscuously—rang out as clear as a bell when it was struck, and 
the advance that has been made in the details of the machine 
favourably impressed everyone. A striking feature of the 1897 
model is the casting of a gear case complete with the framework. 
The dispute in the brass trade is practically settled. The 
National Amalgamated Association of Brassworkers demanded an 
increase of 10 per cent. in bonus, and the employers offered 5 per 
cent, increase, tocommence in September. The operators accepted 
the offer, provided it was restricted to society men. Ata meeting 
of masters on the 29th ult. the operatives’ proposal was approved, 
and it was decided to raise prices 10 per cent., to cover the increased 
cost of production. 
Circulars have been sent to the workmen in the Birmingham 
metal-rolling trades calling their attention to the formation of a 
new alliance between the employers and the workmen, under which 
a bonus of 10 per cent. is to be paid on the 10th or 11th July, and 
urging that the workpeople should do all they can to persuade 
employers to join who have not yet done so, as one of the conditions 
of the arrangement is that the bonus shall be deferred until every 
employer is brought into the Alliance. 
he Coventry Machinist Company seems likely to become an 
early addition to the many cycle and light engineering establish- 
ments in this part of the Be which have of late passed into 
the hands of the syndicates. Soon after Whitsuntide an offer was 
made to the Coventry Company by a syndicate to purchase the 
property for £200,000, but was declined, and, I understand, that 
the amonnt has now been increased to £250,000 with £16 extra for 
ordinary shareholders, which is equivalent to £20 5s. per £4 10s. 
share. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Possible labour and wages disputes are justat present 
attracting some attention as contingencies which may arisein the near 
future to check the continued healthy development of the general 
industrial and commercial activity throughout the engineering and 
iron trades of this district. In some of the engineering branches 
trouble is already, here and there, being experienced with the 
workmen, and although at present only on a very limited scale, 
it may become the initiation of a wider movement. The outlook 
in the coal trade is not satisfactory, and many of the leading 
colliery representatives are anything but sanguine as to the con- 
tinuation of the Conciliation Board. The proposal of the coal- 
owners’ on the one hand, of 10 per cent. yohocioon in wages for 
twelve months, and of the miners on the other, for no alteration 
whatever for eighteen months, and the men to be then at liberty 
to ask for an advance, as a condition for continuing the Board, 


and has been developed very considerably until it is now one of the certainly do not present a probable basis for agreement. The 
largest, best equipped, and most successful in the cycle trade, | coalowners are as strongly determined not to bind themselves to a 


minimum wage as the men are not to accept any further reduction, 


Kino’s CoLLEGE ENGINEERING SocteTy.—At a general meeting, | and unless some other basis of agreement can be found, the 
the President—Mr. Mowat—in the chair, Mr. Carter read a paper | collapse of the Conciliation Board would seem to be inevitable 


Notwithstanding the weaker tone reported from the Glasgow 


a very concise history of its discovery and use. The first attempts | and Middlesbrough warrant markets, prices on the Manchester 
at practical lighting, and the reason of their partial failure were | Iron Exchange, at the meeting on Tuesday, showed rather a 
next dealt with. Having thus traced gas through its infancy, | hardening tendency than otherwise, advances upon late rates being 
Mr. Carter proceeded to deal with its more modern applications, | quoted in some instances, and a fairly active inquiry was = 
He dealt very lucidly with the retorts and furnaces used, giving | for pig iron, with sellers declining to take prices which woul 

some very instructive data as to efficiency of various coals with | been accepted a week or so back. Lancashire makers continue 
tirm at their full list rates, whilst in district brands forge Lincoln- 
through the hydraulic main pipe condensers and dry scrubbers, and | shire has now practically stiffened up to 41s. 6d. all round, with 
the various purifications effected during its passage. The author | foundry steady at 43s., and Derbyshire foundry is in one instance 
then gave a description of the tower scrubbers, and he here dealt | quoted 1s, above iate rates, prices now ranging, according 
very fully with the chemistry of the purification of the gas. The | to brand, from 45s. up to 47s., net cash, delivered Manchester. 
With regard to outside brands offering here, merchants are, as a 
rule, declining to take under 45s, 10d. for Middlesbrough, whilst 
the meter house. Messrs. Mowat, Standen, Burrell, Bailey, and | 46s. 4d. net cash is asked by makers for delivery by rail Man- 


have 














properly, he had gone wrong in the decision of fact to which | others joined in the debate. The meeting terminated with a vote 
In his opinion the learned judge had con- ' of thanks to Mr. Carter for his unusually interesting paper. 


he had come, 








chester. Sellers of Scotch iron are in most cases quoting an 
advance of 3d. per ton, the average figures being now 48s. 9d. for 
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Eglinton, and 49s. 6d. for Glengarnock, net prompt cash, delivered 
at the Manchester Docks. 

In finished iron the he mn ere last week is fully 
maintained, andalthough the advance of 2s, 6d. per ton by one of the 
local bar makers has so far not been followed by others, the tendency 
is to harden all round, in bars, sheets, and hoops. e minimum 


quotations for bars are now £6 10s, to £5 12s. 6d. for L hire, 


the wages question compelling owners tocommence stacking. The 
competition for gas coal contracts is exceptionally keen. The 
Birmingham Corporation have just placed their yearly require- 
ments, which amount to 485,000 tons. One Derbyshire colliery has 
taken rather over 100,000 tons, and another, which has five gas- 
coal pits, has booked between 70,000 and 80,000 tons. ‘Ihe 
remainder of the contract is divided between various coal- 





_ and £5 10s, to £5 15s. for North Staffordshire qualities, wit! 
sheets scarcely obtainable under £7 5s. to £7 10s., and hoops firm 
at the Association list rates of £6 2s. 6d. for random to £6 7s, 6d. 
for special cut lengths, delivered Manchester district, with 2s. 6d. 
less for shipment. 

Generally a strong tone prevails in the steel trade, with an 
upward move in prices, on some classes of manufactured material. 
Hematites are very firm at late rates, averaging 57s. 6d. to 58., 
less 24; local steel billets are hardening from £4 7s, 6d. up to 
£4 10s. net cash ; bars are becoming firm at £6 as the minimum ; 

hoops have been advanced 5s,, and are now quoted £6 15s. for 

joe He to £7 for special cut lengths, with boiler plates remaining 
firm at £6 5s., delivered here, 

The metal market continues strong, with business in all descrip- 
tions of manufactured goods coming forward freely at full list 


rates. 

Throughout the engineering industries the activity reported of 
late shows no indication of any falling off, and all the leading 
branches are full of orders for some time to come. I have pre- 
viously referred to the growing restlessness amongst the workmen 
with regard to wages, and this is the only disturbing element in 
the situation. The movement is, however, still altogether outside 
the principal trades union organisations, and is confined almost 
entirely to either isolated action in some outside districts, or 
comparatively small sections of the workmen. In some branches, 
however, where advances have not been conceded, disputes with 
the employers are here and there threatened, and one or two local 
establishments have already had considerable difficulty with their 
workmen, 

The coal trade remains without improvement, the reports I 
receive from representatives of collieries in the district being of 
much the same unsatisfactory character as for some time past. 
Pits, as a rule, are not kept going above three to four days pe 
week, and where more time than this is being run, a good deal of 
the output is going into stock. All descriptions of round coal 
hang upon the market, and although there is no quotable altera- 
tion in list rates, with the opening of the month a weak and irregu- 
lar tone prevails, with prices cut low for special sales, list rates, 
except for small quantities, being litt!e more than nominal. House 
coals have, perhaps, been in somewhat better demand during the 
week, but business in these is still extremely slow, and considerable 
stocks are accumulating. Steam and forge coals, notwithstanding 
the general activity in the principal coal-using industries, continue 
more or lessa drug, and extremely low in price, 5s. 6d. to 6s. at the 
pit being the full average figures, AsI have previously intimated, 
gas coal contracts are going very low this season, tenders that are 
not based on some substantial reduction on last year’s prices being 
for the most part quite out of competition, 3d. to ba. per ton 
representing about the average concession upon last season's rates. 
The small output of engine fuel moves away readily, and although 
it is exceptional where any material advance upon list rates has 
been made to regular customers, quotations on all new business, 
or for special contracts, are, for the most part, put up 3d. to 6d. 
per ton, andjthe general tendency is in a decidedly upward direction. 
At the pit-mouth common slack averages 3s. to ds, 6d., and best 
sorts, 4s. 6d. to 5s, 

In the shipping trade depression still prevails, and ordinary 
steam coal, delivered at the ports on the Mersey, or the Man- 
chester Ship Canal, does not average more than 7s, to 7s. 3d. 
er ton. 

, Barrow.—A steady trade is reported in hematite qualities of pig 
iron, although makers have found it necessary to blow out two 
furnaces, having only now thirty-seven in blast, in order to restrict 
the output and keep up prices, but notwithstanding this 501 tons 
have gone into warrant stocks this week, the latter now represent- 
ing 314,593 tons, being an increase since the beginning of the year 
of 25,418 tons. Makers, however, are busy on old contracts, and 
are not influenced by speculative movements, as they can see their 
way to steady employment for some time to come. Prices are 
easier for warrants at 46s. 1ld. net cash sellers, 46s. 10d. buyers, 
while makers hold to their old quotation of 48s, to 49s, for parcels 
of mixed Bessemer numbers net f.0.b. 

The iron ore trade does not evince as much life as it did a short 
time ago. Two causes contribute to this position. First, the large 
importation of Spanish ore, although the consumption of the 
smelting furnaces in the district is less ; and secondly, the restricted 
use of native qualities, except of best sorts, in consequence of 
Spanish ore being now a for mixing purposes so largely. 
Average qualities of native ore are firm at 10s. per ton net at 


mines. Best sorts ra up to 14s, 6d., but the trade in screened 
qualities is only a small one. Spanish sorts are at 12s. to 12s, 9d. 
per ton net at West Coast ports. 


Steel makers report continued briskness at all their works, and 
orders for rails are certainly very full. The Barrow Company 
expects to get the Chinese order for the new railway from 
I chin to Tientsin, as its tender is the lowest for the work. 
The rail mills are very busy, and orders for all classes of ship- 
building material remain brisk. Orders are held largely in ail the 
eabnat Genestaneniia of the steel trade, and the mills all round are 
kept in full operation. 

Shipbuilders are i, but have not booked any new orders. It 
has been fixed that H.M.S. Powerful, first-class cruiser, shall leave 
Barrow for Portsmouth on the 13th inst, 

Coal is quiet, and coke is steady, but in reduced sale. 

Shipping returns keep up, but compare disadvantageously with 
a corresponding week last year ; 8008 tons of pig iron and 
10,142 tons of steel were shipped from West Coast ports last week, 
as compared with 10,230 tons of pig iron and 11,935 tons of steel in 
the corresponding week of last year, a decrease of 2222 tons of 
pig iron and 1796 tons of steel. The shipments this year to date 
represent 155,760 tons of pig iron and 236,196 tons of steel, as com- 
pared with 136,978 tons of pig iron and 182,737 tons of steel in the 
corresponding period of last year, an increase of 18,782 tons of pig 
iron and 53,459 tons of steel. 








THE SHEFFIELD DISTRICT, 
(From our own Corr: . 

WitH four days a week being worked in the South Yorkshire 
coal trade there is quite an average production in the various 
classes of fuel for home and distant markets. Thereis an increased 
request for small coal, slack, and smudge, owing to the short time 
worked, and the tonnage required for coke-making purposes. The 
condition of the trade in this district is very much the same as a 
week ago. The colliers at the Fitzwilliam, Hemsworth, and 
Rylands main pits are remaining on strike, and seem likely to con- 
tinue so. The meetings of the Conciliation Board have been 
watched with great interest. The men seem determined to obey 
implicitly the voice of their leaders, and vote for no reduction and 
a living wage. The coalowners are in fresh trouble owing to the 
change announced by the railway companies in the carriage arrange- 
ments, to which reference is made elsewhere. House coal is in 
very light demand, and the pits producing these grades of fuel are 
but indifferently employed in nearly every part of South York- 
thire and North Derbyshire. 

Local collieries are forwarding but a light tonnage. Silkstone 
coal, which is produced in small quantities, is quo at 8s. to 
8s. 3d. per ton; and 7s, to 7s. 3d. for inferior sorts, Barnsley 
‘* softs,” which are very plentiful, are at 6s. 9d. to 7s., while thin 
seam fuel is obtainable at i 9d. to 6s. per ton at the pits. Onlya 
poor to e is being sent to the Eastern counties and to other 
inland markets. Gas coal is well called for, the unsettled state of 








owners. The quotation is not similar all round, and although 
similar to that current last year, is in one instance believed to be 
a little lower than that at which supplies were obtained last year. 

Liverpool, which requires 312,000 tons, and Sheffield, which car- 
bonises 187,000 tons, have also arranged for supplies, last year’s 
quotations being generally maintained. Manchester, Bradford, 
Leicester, and other large consumers are now in the market. Quo- 
tations for gas coal are misleading, as some pits, where the quality 
is superior, command 3d.,6d., and even 9d. per ton more than 
others, The leading colliery firms are making a stubborn stand for 
last year’s prices; and so far, with slight exceptions, have 
succeeded, It is anticipated that in the remaining contracts there 
will be no change on last year’s terms, , 

Steam coal is being somewhat more briskly asked for, the leading 
local thick seam pits sending a large tonnage to the Humber ports, 
mainly to Hull. A steady trade is also being done with Grimsby, 
many of the Derbyshire pits forwarding large tonnages. Railway 
companies are taking a good amount of fuel on contract account. 
Steam coal ranges in values from 7s, 3d. to 7s. 6d. for the best 
thick seam ; Parkgate and similar qualities can be bought at 6s. 3d. 
to 6s. 6d. per ton. An encouraging demand is reported for small 
coal and slack, Best screened slack realises 3s, 6d. to 3s. 9d. per 
ton ; ordinary pit slack, 2s, 6d, to 2s. 9d.; and smudge, ls, 6d. to 
2s. per ton. 

A good business is doing in coke, with an output from the ovens 
considerably in excess of that made for several years, North 
Lincolnshire is taking a large tonnage, The makers of Derbyshire 
and Northamptonshire complain that, notwithstanding better prices 
in general trade, values of coke are lower than they ought to be. 
Prices range from 9s, to 1ls. per ton. 

In several of the leading industries some good fresh orders, 
which were very welcome, have been booked during the last ten 
days. The announcement that the Japanese Government have 
placed orders for six battleships and six first-class cruisers in 
England is satisfactory, if this should turn out to be well-founded, 
but careful inquiry made on Wednesday, July Ist, failed to elicit 
any confirmation of the report. It is probably true, however, for 
in the financial statement of the Japanese Government, recently 
summarised by the British Consul and published in the Foreign 
Office reports, it was stated that a large portion of the Chinese 
indemnity would be appropriated to strengthening the fleet. If it 
be the case, as the telegram states, that practically the whole of 
the armour-plate will be ordered from England, the Sheffield firms 
will soon have information on the point. 

In the steel trade both crucible and Bessemer makes are in good 
demand, and although the keen competition prevents high quota- 
tions, there is enough strength in the market to allow of small 
profits. The finest qualities of tool steel find a steady market at 
home and abroad, ‘Ihe common qualities of crucible steel have 
not suffered so much from the keen competition of the first brands 
of Siemens-Martin as was expected. Hematites are at 53s. 6d. to 
57s. 6d. per ton, delivered in Sheffield ; Bessemer billets, guaranteed 
carbon, fetch £5 12s. 6d. to £6; bar iron is at £5 10s. at makers’ 
works, and £6 in warehouse. A distinct improvement. has taken 
place in railway material during the last ten days. Stove grate 
manufacturers report a very good business at present in kitchen 
ranges, especially Yorkshire ranges and cooking apparatus for 
public institutions, A better demand is also prevailing in heating 
apparatus, wrought iron roofs, gas plant, and stable fittings. 

in the lighter industries business is improving. Houses doing a 
trade with South Africa report a welcome revival in that market. 
Some extensive orders have recently been received for cheap pocket 
cutlery, hammers, and various descriptions of mining tools, The 
Canadian demand for cutlery is very slight. A better business is 
doing with the Argentine Republic. Spain and Lisbon are just 
the reverse. Trade with Russia is very active. The home demand 
for the finest qualities of cutlery is well sustained. The request is 
mainly for table knives. The silver and plating trades are ina 
peculiar condition. Work is very unequally divided, one firm being 
exceedingly well off for orders, while in another establishment the 
principals have difficulty in keeping their men employed. The 
quarterly return of trading with the United States will be shown 
in a day or two. It will be found, when published, to be more 
satisfactory than was anticipated. The accession of Mr. McKinley 
to the Presidency is not expected to mean any very early modifi- 
cation in the tariff arrangements. A much busier trade is being 
done with the Indian markets both in cutlery and silver goods, 
the output of articles in sterling silver being particularly heavy 
for that Empire, and other markets. The increased demand is 
partly owing to the exceptionally easy rates of silver, and partly 
to the greater choice offered the customer in goods made from the 
precious metal. The preference is for thin sterling silver goods, 
which will certainly not be so durabie for daily use as the superior 
qualities of plated ware. 

Several of our manufacturers are in receipt of orders for 
specialities for the horseless carriages now being so largely called 
for in France ; but these are not coming forward to any great 
extent. In other parts, however, English manufacturers are being 
pressed with orders which they are unable to complete this year, 
and great extensions to plant will be necessary. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


WHILE there is plenty of business in the finished iron and steel 
industries, as well as in the engineering and shipbuilding trades, 
and in fact in all the industries consuming pig iron, yet in the pig 
iron trade itself the market is unsatisfactory at present, and during 
the last few days prices have been moving in favour of the buyers, 
until they are now lower than have been reported since the early 
part of January last. The half-year has ended rather discouragingly 
for pig iron makers, who seem to be more influenced by the fluctua- 
tions in the warrant market than by legitimate trade. There is 
nothing apparently to justify any reduction in the value of war- 
rants or of makers’ iron, except it be that a quieter time of the 
year is being entered upon, for on account of the holidays here and 
on the Continent there is not much done in the way of buying pig 
iron during the months of July and August, and in view of six or 
eight weeks of slow buying an effort is being made to pull down 
prices. The price of No. 3 Cleveland G.M.B. pig iron this week 
has been about 37s. 3d. per ton for prompt f.o.b. delivery both 
with makers and merchants, but sales have been made of small 
lots at 37s. 14d., and even at 37s., in fact buyers were generally 
not prepared to pay more than the last-named figures, as Cleve- 
land warrants were procurable at less, 36s. 114d. cash being the 
figure on Tuesday, and the close on Wednesday was at 37s. 1d. 

The stock of Cleveland pig iron in Connal’s warrant stores at 
the end of June was 199,345 tons, an increase for the month of 
895 tons, a smaller increase than has been reported for many 
months. On June 30th Messrs, Connal also held 164,456 tons of 
hematite pig iron, the increase for the month being 4932 tons. 
This bears out what is reported relative to the slacker condition 
of the hematite pig iron trade, and the greater excess of make 
over consumption. 

The prices of the commoner — of Cleveland pig iron 
have changed little since last week, but supplies are more readily 
obtainable than for a long time, as during the past month a larger 

roportion than usual of the output has been of these qualities. 
No. 4 foundry pig is at 36s. 6d.; gre: Tr at 36s.; and white at 
35s. 9d. Mixed numbers of East Coast ematite pig iron are 
weak in price, notwithstanding that the cost of production is 





increasing. Makers quote 45s. 6d., but consumers are not gener- 
ally disposed to give this when they can get warrants at so much 
less—about 44s. 4d. They prefer, however, not to buy warrants 
even at this difference in price, as they are not able always to get 
exactly the brand that suits them. me firms of makers there 
are who will not allow any of their iron to go into the public 
stores, and it is sold with the express proviso that it shall 
not be lodged there. The tendency in the price of Rubio 
ore is upwards, in some measure, because the rates of freight 
increasing, the figure from Bilbao to Middlesbrough 
5s. 6d.; Bilbao to Stockton, 5s. 74d.; Bilbao to Tyne, 
d.; Garrucha to Tees, 3d. e other influences 
at work to stiffen the price of ore is the proposal of the Spanish 
Minister of Finance to put on, among other things, a duty on iron 
ore exports, the amount to be half a peseta—about 5d.—and it is 
almost certain that the proposal will be carried, for Spain is badly 
in need of money. The quotation now for average qualities of 
Rubio is 12s, 9d. per ton, delivered on the Tees. Gellivara iron 
ore, the use of which is increasing considerably in this district, is 
uoted at 15s. 6d. per ton, delivered at Tees wharves for Class A 
r cent. 
it the time of writing the June statistics of the Cleveland Iron- 
masters’ Association have not been issued, but it is expected they 
will show a decrease in stocks. The shipments of pig iron from 
the Cleveland district during the month have been ‘heavy—the 
best this year—but they are not the best on record, as it was 
during the first three weeks thought they would be. They were 
let down by the poor exports of the last week, and reached 
106,718 tons, a quantity twice ded last year—in March, when 
110,780 tons were shipped, and in August, when the quantity was 
108,250 tons. The shipments over sea were, however, the largest 
on record. What is remarkable is that for four consecutive months 
the shipments have exceeded 100,000 tons—a quantity which 
previous to last year was not reached more than four or five times 
in the history of the trade. Last year the quantity was four times 
reached, though not in consecutive months. Last month’s oversea 
exports have never been exceeded. The record of shipments of 
ig iron from the Cleveland district for the past four months for 
une, 1895, and for June, 1894, shows :— 


are 
bei: 
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Coastwise. Foreign. Total. 

Tons. ‘ons. Tons. 

June, 1896 . 87,785 68,933 106,718 
May, 1896 48,388 61,388 104,771 
April, 1896 45,929 59,541 105,470 
March, 1896 50,425 52,483 102,908 
June, 1895 42,603 59,196 98,799 
June, 1894 48,335 46,515 89,850 


The half year’s pig iron exports from the Cleveland district have 
been the largest on record—558,293 tons—this being 64,000 tons 
better than the next best year, 1894, and never have the shipments 
oversea been so extensive—290,585 tons—the next best year, 1890, 
showing only 267,515 tons. The improvement was due largely to 
Germany, which had 135,000 tons—nearly half the quantity sent 
oversea, and more than in any year since 1890. Italy had 41,166 
tons, a tonnage larger than in any previous year. Belgium and 
Russia have had much above their usual quantities. The following 
is the record for the first half of each of the years named :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 
1896... 267,708 290,585 558,298 
1895.. 238,051 248,881 486,932 
1894... 270,319 224,094 494,413 
1898.. 246,805 .. 222,676 .. 469,481 
1886.. 214,051 .. 143,602 .. 357,653 


The finished iron and steel industries are active ; in fact, more 
active than has been known for seven years past, and works are 
generally well employed, but prices do not moveup. The demand 
is best for the lighter classes of iron, and is brisker just now for 
iron than for steel. Steel ship plates are steady at £5 ; steel boiler 
plates, at £6; steel girder plates, at £5 5s.; iron ship plates, 
£4 17s. 6d.; steel ship angles, £4 17s. 6d.; iron ship angles, Hs 15s. ; 
common iron bars, £5 ; heavy steel rails, £4 10s. per ton, all less 
24 per cent. and f.o.b., except rails, which are net. Mr. Water- 
house, the official accountant to the Conciliation Board, has cérti- 
fied that the prices realised by,the Consett Jron Company for steel 
plates during the three months ending May 30th differed so little 
from those of the preceding three months that no alteration 
of wages of the steel workers there will have to be made. 
Practically this regulates the wages at several other steel works in 
the district. : 

The engineering and allied industries are generally well situated, 
most of the establishments being well off for work, and both iron- 
founders and engineers have orders booked which will carry them 
well over the current half year; but while they have plenty of 
work they have not done much in the way of getting better prices, 
The remarks made at the annual meeting of Head, Wrightson, 
and Co. anent the position and prospects cannot but be cheering. 
Their last year’s gross profit was ae cent. larger than in the 
previous year, and the improvement was practically made’ during 
the latter half of the financial year ending April 30th. The work 
now in hand is so considerable that the directors have found it 
advisable, in order to execute the contracts within the necessary 
time, to rent the Egglescliffe Foundry, near Stockton. . A dividend 
at the rate of 24 per cent. per annum was declared. 

Shipbuilders are well off, as are also the marine engine works, 
especially on Tyneside, and as fast as vessels are completed others 
are putin hand. A larger class of vessel is being constructed than 
has heretofore been the case, and more of the better class of orders 
are coming to the district. During the last six months the Wear 
shipbuilders have launched forty-three vessels of 115,488 tons, 
making it a record half year, the previous best being in 1889, when 
forty-eight vessels of 97,999 tons were completed. The directors 
of Furness, Withy, and Co. are issuing £450,000 first mortgage 
debentures of £100 each, of which £170,700 are appropriated for 
the conversion and redemption of the existing 5 per cent. deben- 
tures. The price of issue is £105, and the bonds will be repayable 
on October 31st, 1923, unless redeemed before that date by the 
operation of a redemption fund of £20,000 per annum. The 
company was incorporated in September, 1891, for the purpose of 
amalgamating the businesses of Sir Christopher Furness, ship- 
owner, and that of Messrs. Edward Withy and Co., iron and steel 
shipbuilders, West Hartlepool, The company has the opportunity 
of acquiring a controlling interest in the marine engine works of 
Middlesbrough, which are now being formed into a limited liability 
company, and which will take over the business of Westgarth, 
English, and Co., and the marine engine department of the Teeside 
Engineworks Company. 

he death took place on Monday of Mr. William Shaw, of the 
Wellington Cast Steel Foundry, Middlesbrough, at the age of 
seventy years. He was one of the pioneers of the introduction of 
steel castings, and established a considerable business in thom. 
He was for many years manager of Attwood’s Steel Works, Wol- 
singham, where he practically worked out Mr. Attwood’s process 
of steel making. Some ten years ago he became connected with 
the Cast Steel Foundry at Middlesbrough, and shortly afterwards 
started the Wellington Cast Steel Foundry there, which he has 
worked very successfully, executing considerable orders in his 
specialty for the Admiralty. 

The dullness in the coal trade is unabated, and even the steam 
coal branch, which should be at its best at this time of the year, 
feels it, a good many of the collieries working irregularly. The 
price of best Northumberland steam coal is quoted at 8s. 6d. per 
ton f.o.b., but 8s, 3d. is nearer the price realised. The North- 
umberland miners have voted, by a majority of three to one, 
against the continuance of the Conciliation Board, thus following 
the lead of the Durham miners. Mr. Hugh Boyle, of Seghill 
Colliery, who has long been prominently identified with North- 
umberland mining affairs, has been elected president of the 
Miners’ Association. Coke is still in better supply than demand, 
and 13s, 6d. per ton delivered at Teeside furnaces ts generally to 
be accepted. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been only a moderate business this week in the 
Glasgow pig iron market. Warrants are generally regarded as high 
enough in price, so that there is little or no inducement to purchase 
them for an advance. On the other hand, the state of trade has 
been so good of late that the ‘‘ bears” have rather hesitated to 
make a decided onslaught. The variations in price have accord- 
ingly been small, and the tendency this week has been slightly 
lower. Scotch warrants have sold from 46s. 1d. to 45s. 10d. cash, 
the quantities of iron changing hands being limited. There has 
been very little business in Cleveland warrants. There has been 
some disposition to purchase hematite warrants for delivery three 
weeks hence. Cleveland ordinary has sold at 36s. 1l4d., and 
36s. 11d. cash ; and Cumberland hematite at 46s. 114d. to 46s, 10d. 
cash, 47s, 2d. twenty-one days, and 47s, 2d. to 47s. 1d. for one 
month. 

The output of pig iron is well maintained. There are 38 
furnaces roducing ordinary, 39 hematite, and 3 basic iron, the 
total of 80 comparing with 75 at this time last year. 

Prices of Scotch makers’ Big iron are as follows:—G.M.B., f.o.b. 
at Glasgow, No. 1, 47s. 3d.; No. 3, 45s. 9d.; Carnbroe, No. 1, 
47s. 6d.; No. 3, 46s.; Clyde, No. 1, 49s. 6d.; No. 3, 46s. 6d.; 
Gartsherrie, Calder, and Summerlee, No. 1, 50s.; No. 3, 47s. 9d.; 
Coltness, No. 1, 52s, 6d,; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 49s. 6d.; No. 3, 45s. 6d.; Eglinton, No. 1, 47s.; No. 3, 45s. ; 
Dalmellington, at Ayr, No. 1, 46s. 6d.; No, 3, 44s. 6d.; Shotts, at 
Leith, No. 1, 52s.; No. 3, 48s. 6d. 

The consumption of pig iron at home is on an extensive scale. 
A large proportion of it consists of ordinary Cleveland pigs. The 
quantity of English pig iron imported into Grangemouth in the 
— six months, almost all of which was conveyed to the West of 
Scotland, was 214,561 tons, being 32,096 more than in the first half 
of last year. Besides this, hematite pig iron has been largely 
imported from the Cumberland district. The make of Scotch 
hematite from imported ores this year, so far, has undoubtedly been 
the greatest on record, and the present output is greater than that 
of ordinary pig iron. The price of Scotch hematite delivered free 
on trucks at the steel works is 50s. per ton. 

The foreign demand<for Scotch pig iron does not improve. The 
shipments in the past week, abroad and coastwise together, have 
been 4292, against 4285 at this time last year. The total for the 
six months now ended is 145,231, compared with 152,796 in the 
first half of 1895. The coastwise shipments amounted to 90,611 
tons, against 97,688 last year, and the foreign exports to 54,620, 
compared with 55,108 in the first six months of 1895. The foreign 
shipments of the last six munths were distributed as follows :— 





First half of 1896. First half of 1895. 
Tons. Tons. 
United States .. 1595 540 
anada .. .. 697 1448 
South America 1750 2108 
ndia.. .. 4435 1956 
Australia .. 5104 9539 
France .. 1446 1643 
Italy .. 9202 9538 
Germany 10,523 6917 
Russia 925 8020 
Holland .. 7042 6505 
aaa 2890 1713 
Spain and Portugal 1188 1261 
ina and Japan .. 3037 4122 
Other countries 4836 4793 


With reference to the large falling off in the shipments to 
Australia, it may be noted that the consignments in the first half 
of 1895 were much over the average. In some former times 
—— had sent out supplies in anticipation of a revival of trade, 
and it is understood that they had been pursuing a similar course last 
year. The improved export to Germany is believed to have arisen 
in consequence of an increasing demand there for the better brands 
ofScotch pigiron. The same remark applies in the case of the United 
States, from which Scotch makers have been taught in recent years 
to expect very little. 

Stocks of Scotch pig iron have recently been somewhat on 
the increase. There are at present in Connal and Co.’s Glasgow 
stores 363,532 tons, compared with 282,182 at the end of June last 
year. It is believed that makers’ private stocks of ordinary pig 
iron have been increasing of late, but alongside of this increase 
their stocks of hematite pigs have undoubtedly been getting 
reduced. 

The finished iron and steel departments have been active. A 
good steady business is being done in bars, angles, &c. The steel 
works are very busy. 

During the past six months 122 vessels were launched from the 
Clyde shipyards, with an aggregate of 184,704 tons, compared with 
118 vessels and 185,933 tons in the first half of last year. The 
output of the last sixteen years has been as follows:— 





Vessels. Tons. Vessels. Tons. 

1896 . 122 184,704 | 1888 .. 98 .. 94,460 
1895 118 185,933 1887 81 87,296 
1894 135 161,818 1886 78 82,598 
1893 132 120,700 | 1885 114 98,425 
1892 164 185,805 | 1884 125 148,826 
1891 170 174,280 1883 139 195,7 

ee ot se Sees 175,594 1882 119 167,203 
EERD cc wo: WW cc 139,334 | 1881 114 156,960 


The general engineering trades are well employed, and the 
prospects of the iron and steel industries generally are favourable. 

aga is no new feature of importance in the coal trade this 
week, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

NOTWITHSTANDING the royal gala week, all Cardiff being fairly 
absorbed by the preparations for the visit of the Prince of Wales, 
and by the successful performance, a good bulk of coal tonnage 
was dispatched. Cardiff ports total was over 315,000 tons. A 
good deal of this was contract business. For prompt shipment 
there is little doing, and a strong impression prevails on Change 
that the usual slack period is at hand, with possibly a slight fall in 
prices. This is frequently the case about midsummer, and is 
generally accompanied by an exodus from the offices, and from the 
colliery valleys. 

At Swansea last week coal shipments were down to 26,090 tons, 
owing toa deficiency of tonnage coming in. Newport totals were 
tolerably good :—Foreign, 63,175 tons ; coastwise, 21,417tons. The 
Monmouthshire semi-bituminous market was reported on ’Change 
Cardiff, this week, to be rather depressed. Quotations, Cardiff, 
mid-week, were much like those of last week, but it was understood 
that for or shipment lower prices were accepted. Best steam 
is quoted at 10s. 3d. to 10s. 6d.: special seconds, 9s. 9d.; ordinary, 
9s. 3d. to 9s. 6d. Dry coal is not in good demand, prices 8s. 9d. 
Very little changed hands at the higher price. Mon- 
mouthshire coal is quoted at 8s, 3d. to 8s. 6d.; seconds, 7s. 9d. to 
8s.; small coal is tolerably brisk. Last figures are 4s, 9d. to 5s. for 
bunkering ; best, 4s. 6d.; seconds, 4s. to 4s. 3d.; inferior, 4s. 
There is no change in the general features of the house coal market. 
Quotations are nominal—Best, 9s. 6d. to 10s. 3d.; No. 3 Rhondda, 
9s. 6d. to 9s. 9d.; brush, 7s. 9d. to 8s.; small, 6s. 3d. to 6s. 9d.; 
sy <a 7s. to 7s. 6d.; through, 6s. to 6s, 3d.; small, 4s, 
to 4s, 3d. 

Swansea figures are ;—Best anthracite, lls. to 11s, 3d.; other 
kinds, 8s. to 10s., according to quality ; best steam, 9s. to 10s.; 
seconds, 8s, 3d, to 9s.; small, 4s. 3d. to 4s. 6d.; house coal, No. 3 
Rhondda, 9s, to 10s.; No, 2 Rhondda, from 8s. 6d. 

Swansea coalowners are a little concerned that anthracite ship- 
ments are not so numerous to San Francisco as could be wished. 
In the coresponding week of last year they totalled 18,325 tons. 
Last week they were nil. Patent fuel also shows a falling off. 
Last week the export from Swansea was under 3000 tons, 


Nearly pig! branch is stopped at the Dowlais Works, with the 
exception of the blast furnaces, on account of the drought. No 
such occurrence has taken place since the Jubilee year. The 
management, with its usual consideration, has put a large number 
of men at labour work. This will help a little, but the sont 24,24 
has also reacted unfavourably upon the collieries, and a number of 
men are in enforced idleness. It is computed that three weeks, 
steady rainfall is necessary for a thorough restart. 

The steel trade remains tolerably brisk. There is a better de- 
mand for steel bar for the tin-plate works than can be met, the 
water difficulty being the chief drawback. 

On ’Change, Swansea, this week it was reported that the pig 
iron market continued to show weakness, with a further tendency 
downwards. It may be added that an unusually brisk shipment is 
taking place from Scotland and the North of England. Last week 
380 tons came into Swansea. The finished iron and steel works in 
the Swansea district are well employed, it was stated, all round, 
and prices were being maintained with an upward tendency. It 
was also stated, in confirmation of the view I have'given, that there 
was a scarcity of steel bars, and that a decreased make has been 
caused by the shortness of water. 

As was generally anticipated, the late audit, in connection with 
the iron and steel trade of Monmouthshire and South Wales was 
decided at a meeting held in Cardiff this week not to justify any 
pm gg the wages. Hopes are expressed that possibly the next 
one will, 

Swansea Exchange quotations mid-week were as_ follows :— 
Glasgow pig, 45s. 1ld., cash buyers ; Middlesbrough, No. 3, 37s.; 
hematite, 44s. 3d.; Welsh bars, £5 10s. to £5 12s, 6d.; iron plates, £6 
to £6 17s. 6d.; steel plates the same, with the usual extras for the 
higher gauges ; Bessemer steel tin bars, £4 to £4 2s. 6d.; Siemens, 
£4 2s. 6d.; steel rails, heavy, £4 7s. 6d. to £4 10s.; light £5 10s, 
to £5 12s. 6d.; tin-plate Bessemer coke, 9s. 44d. to 9s. 6d.; 
Siemens, 9s. 6d. to 10s.; ternes, 17s., 18s., 21s.; best charcoal, 
13s. 3d. to 13s. 9d.; wasters, 6d. to 1s. less than primes. 

The shipments of tin-plates last week amounted to 45,055 boxes, 
and as 58,593 boxes came from the works, stocks in consequence 
showed an increase, and now stand at 161,841 boxes. Careful 
observers of the situation are regretting this, as what is really 
required is a larger shipment than make, or atairly equal make and 
shipment. It is implied that more mills are at work, and that the 
old condition of things will soon occur—a glut, with falling instead 
of advancing prices. This is one view ; but I am glad to state more 
hopeful ones are entertained, and in proof of this 1 note that the 
shipments to America are showing a goodaverage. If afairdemand 
continues, there is no reason in stinting make too closely. 

The damage done by fire lately at Baglan Bay Works, Briton 
Ferry, amounted to about £2000. I see that, by the spirited 
efforts of the manager, a restart was effected this week. The make 
of tin-plates in the district is a fair average. 

Patent fuel is meeting with a good demand in the Cardiff 
district: Prices, 10s. to 10s. 6d. Inquiry for coke con- 
tinues very marked, home and foreign; prices, furnace, 13s. to 
14s. 9d.; foundry, 15s. 6d. to 16s. 9d.; special, 19s. 6d. Iron ore 
— are maintained. Cardiff figures are :—Rubio, 12s. to 12s, 3d.; 

afna, lls. 6d. to 11s. 9d.; Garucha, lls. Cargoes have come in 
this week from Elba, as well as Bilbao. Large cargoes of pitwood 
coming in to Cardiff, and prices likely to get weaker. 

The Bill promoted by the Port Talbot Railway and Dock Co., 
for an extension into the great coal district of the Ogmore Valley 
was this week ordered to be reported to the House, for third 
reading, as an unopposed Bill. 

The chief Bills on this week have been the Windsor Dock and 
the Barry Railway. The latter is to enable the promoters to make 
short new lines, to form a better connection with the Rhymney 
district. Mr, Richard Evansand Mr. Wolfe Barry gave concluding 
evidence. In the opposition to the Windsor Bill, an able witness 
appeared in the person of Mr. Howman, formerly of the Taff, and 
now superintendent of the Bute Docks, Asanable and thoroughly 
_— man, fully conversant with the needs of the district, 

is evidence was listened to with interest. 

A well-earned tribule is due to the Taff Vale, Brecon, and 
Merthyr, and Cambrian railways, in connection with the visit of 
the Prince of Wales to Aberystwith and Cardiff. The excursion 
traffic handled was simply enormous, but so excellent were the 
arrargements that everything passed off withouta hitch. I must 
in common fairness particularlise a few of the officials. Mr. 
Dennis, of the Cambrian; Mr. Gall and Mr. T. C. Thomas, 
Brecon Railway ; Mr. Harland, Mr. Riches, Mr. Coates, and Mr. 
T. Price of the Taff Vale Railway. The locomotive on the Taff 
Vale, decorated by Mr. Coates, was not only a thing of strength, 
but beauty. Good speed was maintained by the royal train, and 
it was freely admitted in the royal train that the Cambrian route 
from Aberystwith to Torpantan surpassed the most romantic of 
continental lines. 

This week the London and North-Western and Great Western, 
with the lines previously named, have been pouring their thou- 
sands into North Wales, where the National Eisteddfod is bei 
held, and here again honourable mention is well deserved, a 
there has, further, been a praiseworthy cutting down of fares. 

A largely attended meeting at Aberdare was held this week, in 
a tt of the Rhymney and Bute Amalgamation. 

here is a quiet movement at work amongst coal miners’ societies 
to fan up an opposition to the Coal Charter. Ata late meeting in 
Cardiff it was stated that the coal trade was bad already, and the 
coalowners should show as much ene’ in putting up prices as 
they had in opposing the charter. By doing so colliers would soon 
be better off to the extent of 25 to 30 percent. Mr. Brace spoke 
vigorously at the meetings in furtherance of a union amongst 
colliers. It may be expected that these two subjects—the charter 
and the union—will come under discussion as soon as the holidays 
are over. 

There has been some little coal difficulty at Llansamlet, but it 
is expected to be settled this week. Aid has been promised by 
the miners’ society towards the men who are out of work at Bwllfa. 

I hear at the last moment that it has been decided by the Com- 
mittee that the Windsor Dock Bill is ‘‘ not to proceed.” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THIS week’s accounts of the business in iron and steel are as 
satisfactory as those of the previous week. Nearly all districts 
record increasing activity in every department, and it is exceptional 
where establishments have not wk in hand to keep them fully 
employed for several months, 

On the Silesian iron market a healthy trade is cine, both on 
home and on foreign account. During the past week heavy con- 
tracts have not been booked in pig iron, but makers, as a rule, do 
not care very much for further orders just at present, having 
already sold their production for many months, Prices remain 
stationary ; only in some favoured instances a slight advance was 
agreed upon. The malleable iron department shows much 
animation, and there is a generally satisfactory movement in 
quotations to be perceived. The brilliant condition of the bar 
trade is strikingly illustrated by the fact that very long terms of 
delivery, from sixteen to eighteen weeks, are stipulated. Similar 
accounts are given with regard to the situation of the plate and 
girder business. Rolled tubes are also in very good demand. 

Business transactions on the Austro-Hungarian iron market, 
though not very extensive, are yet stated to be on the whole 
satisfactory akers and dealers confidently expect a regular 
demand to prevail for several months to come, and there is a 
firm and even rising tendency to be noticed in quotations, which 
oe increase, as German competition has been less keen 
ately. 

The tone of the French iron market is very firm, demand and 





sale ous | satisfactory. At present the large dealers, who had 
purchased heavy lots when prices were low, are pressing down 


quotations by their cheap offers. In a week or two, however 
an advance in quotations is expected to take place. The works of 
the Haute-Marne district are suffering from the drought, and pro. 
duction has decreased, although the works have a lot of orders 
on their books, Prices have been well maintained, and show rather 
an upward inclination. Current rates are, for bars No. 2, 150f,; 
irders, 160f. to 170f. p.t. Axles have been raised 2f, por 
00 kilos. In Paris an exceptional briskness is reported in the 
building line, and numerous orders are given out for all sorts of 
structural iron, This leads naturally to a certain stiffness ip 
uotations, and girders are scarcely unobtainable at less than 
70f. p.t. In the Departement Nord, likewise, better prices 
have in a number of instances been willingly paid ; merchant 
bars No. 2 were raised on 150f. p.t. In the Departement 
Meurthe et Moselle, the Comptoir de Longwy is contemplat- 
ing an increase of output for the next two quarters.. From the 
Loire district and from the centre good reports continue to be 
received generally. The demand for iron and steel is satis. 
factory, though less strong than in other districts, but prices are 
bac firm, bars selling at 170f. p.t. 
he prospects of the Belgian iron market are bright, the 
business at present transacted being satisfactory, while prospects 
for the future are improving from week to week. Export 
quotations are, as a rule, higher than last month. 
The rolling mills are particularly busy, and have their books full 


of orders, Current list rates are: eee | foundry pig, 
54f. p.t.; common forge pig, 55f. to 56f, p.t.; merchant bars, f.o.b, 
Antwerp, No. 2, 127°b0f. p.t.; No. 3, 152°50f. p.t; the same free 


Py gy station, No. 2, 137°50f. p.t.; No. 3, 142°50f. p.t.; girders, 
f.o.b, Antwerp, 122°50f. p.t.; the same free Belgian station, 
135f. p.t.; iron plates for export, No. 2, 138f. to 140f. p.t.; No. 3, 
148f. to 150f. p.t.; sheets, free Belgian station, 165f. p.t.; steel 
plates, 145f. to 150f. p.t.; steel rails, 110f. to 115f. p.t. 

Last week was a brisk one all round in the Rhenish- Westphalian 
iron trade. The second quarter of 1896 ends most satisfactorily, 
the hopes that were entertained in early spring having all been 
fulfilled. From month to month a slow but steady improvement 
could be noticed in the condition of the different departments, and 
there is not the slightest symptom of a slackening off ; on the con- 
trary, advances in bea pa are continually reported. Especially 
pig iron is much inclined to move upwards. _ In all sorts of finished 
iron a most animated business is doing. The bar trade improves 
from week to week, and the mills have more work in hand now 
than during the busiest period in 1889-90, but it is remarkable th: t 
the prices at present offering are not nearly so favourable as thore 
paid in the above-mentioned years, and manufacturers are perfectly 
justified in complaining of the small profit. 

At a meeting held last week the price for bars was raiscd 
M. 5 p.t., list quotations now being M. 120 to 125 p.t. Up to the 
present the improvement in trade has been perceptible rather in 
the demand than in quotations, and the accounts of settlement at 
the end of the quarter will, therefore, be rather disappointing to 
those who had been ——— too much. However, compared to 
this time last year, when bars were offering at M. 95 p.t., the 
— quotations may be considered as fairly satisfactory. Girders 

ave also met with a slight advance, and are being sold at 
M. 98 p.t.; hoops stand on M. 100 p.t., free Burbach. For both 
articles an extremely good demand is experienced. The only 
branch of the iron business that continues irregularly and even 
insufficiently employed is the wire trade. America’s keen and 
successful competition has almost entirely cut off the German 
mills, which remain in a very depressed state, The plate and sheet 
trade is exceedingly firm ; heavy plates were raised M. 5 p.t. The 
tube mills are of occupied, a have been realising fair prices 
for home orders; the business done on foreign account remains 
unsatisfactory so far as prices are concerned. e wagon factories 
kave not been so well ey for years as they are now ; some 
of them will be vigorously enga till next spring. Also the 
machine factories and foundries have plenty of orders on their 
books, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

THE demand for steam coal is good, with stems well filled, ship- 
ments during the past week being considerably above the average, 
with prices steady. The house coal trade is fairly good for the 
season, and prices are without change. Tin-plates in demand, with 
prices steady. The iron and steel works continue fully employed. 
{ron ore firm in price, 

Coal: Best steam, 8s. 3d. to 8s. 6d.; seconds, 8s.; house coal, 
best, 9s. 9d. to 10s.; dock screenings, 5s.; colliery small, 4s. 3d. to 
4s, 9d.; smiths’ coal, 6s. 6d.; patent fuel, 10s. 3d. Pig iron: 
Scotch warrants, 45s. 114d.; hematite warrants, 46s. 11d. f.o.b. 
Cumberland ; Middlesbrough No, 8, 87s. 1d. prompt ; Middles- 
brough hematite, 44s. 4 Iron ore: Rubio, 12s. 3d.; Tafna, 
lls, 9d. Steel: Rails, heavy sections, £4 12s. 6d.; light ditto, 
£5 f.o.b.; Bessemer steel tin-plate bars, £4 2s. 6d.; Siemens 
tin-plate bars, best, £4 5s., all delivered in the district, cash less 
24 per cent. Tin-plates: Bessemer steel, coke, 9s, 3d. to 9s. 6d.; 
Siemens, coke finish, 9s, 6d. to 9s, 9d.; ternes, per double box, 
28 by 20 ¢., 19s. to 20s. 6d. Pitwood: 16s, Freights steady. 








AMERICAN NOTES. 
(From our own Oorrespondent.) 
New York, June 25th. 
Pia iron selling prices in large blocks were shaded last week by 
brokers, who were seeking spot cash customers. While prices are 
not stronger this week, there is less effort to crowd iron on buyers. 
In Eastern markets forge iron is very dull, in Western more active. 
Merchant steel is now receiving attention in the West for agricul- 
tural implement and general machine shop requirements. All 
steel mills report a little falling off in demand just at present; but 
this is not unusual in the last week of June. The political plat- 
form expresses the conviction of the bulk of the manufacturin 
interests, but as much cannot be said for the agricultural an 
labouring classes. It is generally conceded that the Republican 
~ will win and elect its Protection President, but this will be 
arren fruit probably, because of the determination of the Silver 
West to obstruct tariff legislation until silver is taken care of. 
So there is a pretty mess coming. The Senate is lost to the 
Republicans, and the. Silver _— will grow among the people. 
There is a bitter and prolo) contest ahead, and the advantages 
which a gold system might bring will be neutralised in ae by a 
hostile Silver contingent, that will be heard in spite of all that can 
be said or done. It is probable that there will be considerable 
railroad building done this summer. Western rail makers report 
quite an active preparation for track-laying. The foundries are 
quite busy on cast pipe. The billet pool is biding its time, and the 
tin-plate manufacturers are showing their teeth and growling like 
caged bears at the billet yo, who are smiling at their big 
margins. Coke does not tumble and Lake ores stands at its full 
figures; and there is no help for it all. We are now waiting for 
that promised shower of prosperity. Crop reports are good. All 
industrial conditions continue favourable. 








Accorp1nG to the last report from the Emigrants’ 
Information-office, Westminster, there is little or no demand for 
mechanics in any of the Canadian towns, and in Toronto especially 
employment is very scarce; the demand for female servants 
continues. There is a demand for farm labourers in the North- 
West of Canada, and in New Brunswick ; but in Ontario, the local 
supply of men is for the most sufficient. In South Australia 





there is a plentiful local supply of mechanics, and of farm and 
general labourers, and there is no demand for more hands, 





Jury 3, 1896. 








THE PATENT JOURNAL. 


Condensed from ‘‘The Iustrated Oficial Journal of 
Patents." 


Application for Letters Patent. 

*,* When Sguteen Base been ‘‘comunicated” the 
name ani communicating party are 
printed in italics. 

17th June, 1896. 

3,306. MovaBLe Ratt for Points, F. G. Hopkins, 
Manchester. 

13,307. Fiex1sLe Coverines, M. Goodman and J. J. 
and W. R. Rawlings, London. 

13,308. Tires, E. W. Cooper, Coventry. 

13,309. Gas RecuLators and Burners, P. 8. Miller, 
London. 

13,310. Mow1nc Macutngs, T. W. Tilke, Frome. 

18,51) Seren Box or Instrument, J. J. Lowry, 
Dublin. 


13,812. DETACHABLE Fincer Boarp Pate, W. Baird, 
Paisley. 
13,313. ELastic Tires for Bicycies, E. Cotterell, 


London. 

13,314. Cars, T. Winter, Halifax. 

13,815. WATER-TUBE Steam Boers, C. C. 8. Knap, 
Birmingham, 

13,316. SasH Fasreners, A. Brown and H. C. Pruce, 
Birmingham. 

— Tires for Cycxes, &c., J. J. Brock, Birming- 
nam. 

13,318. ConTROLLING Hosg, J. Howell and H. E. Chat- 
tock, Bristol. 

13,319. Burner, L. N. Williams and F. Hayter, 
Bristol. 

13,320. "eas Screws, L. N. Williams and F. Hayter, 
Bristol. 

13,321. Raisinc Winpows, W, Seedhouse, A. B. Ball, and 
G. Gray, Sheffield. 

13,822. PLANING Macuinges, H. Whitehouse, T. Betts, 
and J, aud 8. Roberts, Birmingham. 

13,323. WATER-TUBE Borers, &c., W. N. Dack, Man- 
chester. 

13,324. ROLLER-BLIND Suutrer, &c., H. P. Tattersall, 
Blackburn, 

13,825. Drivina Gear, T. B. Briggs and F. Turvey, 
Sunderland. 

13,326. “‘ WASTE-WATER C.osets,” G. H. Hemsoll, 
Sheffield. 

oo Hoor Prorectine Socks, J. Drewett, Ponte- 
ract. 

13,328. Guass Lampe Caimneys, F. Grumbacher, Man- 
chester. 

13,329. PuLLEys, W. Rohde, Manchester. 

13,330. Construction of Tricycres, T. F. Walsh, 
Dublin. 

13,331. CyLinpeRs for Gas, W. Lawson and T. Prescott, 
Cheshire. 

— Cooxinc Apparatus, 8. L. Skevens, King’s 
uynn. 

13,333. ENornes, &c., O. Abraham and H. Meisel, 
Manchester. 

13,334. Propeniinc Bicycies, &c., G. Peverall, 
London. 

13,335. Drive Cuains of VeLocrrepes, H. Tee, Liver- 


poo) ° 

—— Suips’ Hawse Pires, J.T, Dickinson, Stockton- 
on-iees, 

13,337. Recovery of Zinc, J. David and C. le D. Glais, 
Glamorganshire. 

13,338. Cocks, &c., W. Bentley and F. R. Docking, 
London. 

13,339. MecHanism for Arc Lamps, H. 8S. Jacques, 
Cheltenham. 

13,340. Expansion VaLve Gears, &c., F. W. Thorpe, 


Derby. 

13,341. PRopuction of Parrerns, C.T. B. Sangster, Bir- 
mingham. 

18,342, ResitLient Mountine for Cycues, J. 8. Jennens, 
Birmingham. 

13,343. Opentna Tins, J. W. Smurfit and G. R. H. 
Holmes, Newcastle-on-Tyne. 

9 Cycie Su1£.p, J. Grime and J. Holden, Accring- 
on. 

18,345. SappLe, G. Simmonite and T. Priestman, 
Kingston-upon-Hull. 

13,346, OPENING SCREW-STOPPERED BortTLes, 8. Skerritt, 
Sheffield. 

13,347. Hanpies of Bags, Boxes, &c., H. Covkill, 
Manchester. 


13,348. Pneumatic Tires, &c., J. J. Kempster, 
London. 

13,349. Fire Bars for Bo1Ler FurNaces, E. P. Davis, 
Birmingham. 

13,350. APPARATUS for CuTTING SHavUBs, J. J, Johnstone, 
Glasgow. 


13,351. Meruop of Roor1xa Tixes, A. Bucknall, Swan- 


sea, 

13,352. Guazine Skyuicuts, &c., J. A. Drummond, 
Glasgow. 

13,353. Laure. Cream Soap, &c., R. T. Cardell, Corn- 


wall. 
~ | eames SE.r-Risinc Frame, A. O. Wilkinson, 
u n. 
18,355. Cvcies, H. H. Elliott, Berks. 
13,356. Waste or Stop Water Ciosets, A. Hocking, 


maon, 

13,357. Woven Marteriat, A. G. H. Liideritz, Bir- 
mingham, 

13,358. Sappves, F. H. Mason, London. 

13,359. CLutcnes, D. Joy, London. 

13,360. Materia for Stain TREADS, 
London. 

13,361. Boots, G. Padmore, jun., London. 

13,362, Copgs, 8. K. Jordan.—({M. L. Dufour, Argentine 
Republic.) 

13,363. CHAIN CLEANING Devices, C. de Sorbein, 
London. 

13,364. Preventine Soar from Berna Wastep, C. C. 
Woods, London. 

18,365. Cuatns, D. Honeywood, E. L. Austin, and W. 
H. Clarke, London. 

13,366. Receptactes for Dyginc MaTeriats, L. Ar- 
manni, London. 

13,367. Sertine Saws, E. T. Hughes.(H. U. Kistner, 
United States.) 

13,368. Device for Hoipine Cicars, G. Eastwood, 
London. 

13,369. MANUFACTURE of Wire Net, E. Edwards.— 
(The Metalituchfabrik “ Duren” Lemperts and Wergi- 
Josse, Germany.) 

13,370. Preventine the ALTERATION of the AMOUNTS 
of Bank CuHeques and Drarts, W. C. L. Holland, 
London. 

13,371, EXTRACTING Metats from Orgs, O. Frilich, 


H. Besson, 


London. 
13,372. BorLeR for STEAM-DRIVEN CyoLEs, EB. Labitte, 

mdon. 
13,378. StgeRina Locxs for Crores, J. R. Trigwell, 


mdon. 
7 Peart Stups and Soxiraires, T. W. Jones, 
ndon. 

13,375, Drivina Gear for Cycizs and Motor Cars, J. 
Favets, London. 

13,376, DELIVERY APPARATUS for MACHINES, W. L. Love, 
London. . 

13,377. Cigarette and like Cases, H. L. Symonds, 
London. 

13,378. UMBRELLA ATTACHMENT for Cyc.vs, J. Harris, 


ndon. 

13,379. Sarety Bort, J. Hiigen and P. Cowe, Berwick- 
upon-Tweed. 

13,380, PHotrocraPHic Apparatus, &c., G. Richards, 
London. 

13,381, SADDLE Trees, A. A, Camille, London. 

13,382, Lupricatine Apparatus, La Société Milloshau, 
Bernaud et Cie, London. 

13,383, BEARING Reins, H. Cogswell, London. 

13,384. CycLomeTErs, F. J. Stevens.—(The Waterbury 

re pvagt Company, + peng se) 
,385, ACETYLENE Gas, W. P. Thompson, . Bri 
and Co., Belgium.) / ne 
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18,886. Fermentation Apparatus for Yeast, F. Grum- 
bacher, Liverpool. 

18,387. Raisine Fiurps, F. Grumbacher, Liverpool. 

18,888. Skates, J. Stutz, London. 

13,389. BRAKE SxHoes, H. Biissing, Liverpool. 

13,890. CvcLe Frames, J. 8. Bigg, Liverpool. 

13,891. An ArTracHMEnT for Vicm, A. Roubleff, 


mdon, 
13,392. Skip Brake for Wuee.ep Venicies, E. T. 
eeler, London. 
13,393. Rims of Wuee.s of Cycies, J. H. Paterson, 


London. 
13,394. Rims of WHee.s of Cycies, A. N. Wollaston, 

ndon. 
13,395. A New Brake for Cycizs, &., H. G. Hogg, 


mdon. 

18,396. THREsHING Macuines, C, A. Jensen.—(L. 
Pohler, Norway.) 

13,397. Lamp Suapes, S. Falk, London. 

13,398. ACETYLENE Gas Lamps, H. Guépin, London. 

13,399. Boxes, H. Abrahams, London. 

13,400. Cycues, E. Pellas, London, 

13,401. Cuarn Gear for Cycies, &c., T. Shepherd, 


mdon. 

13,402. Sprinc Tire, J. W. Henson, P. H. Hulbert, 
and F, R. Byng, London. 

13,403. TurBiInes, A. Philippe and B. D. Béville, 
London. 

ag olga Spreep Gear for Crcies, R. Sendranié 


mdon. 
Se Exvecrric Macuines, W. M. Mordey, 
mdaon. 
13,406. Inontno Suirzs, J. W. Bennett, E. C. Jenkins, 
and KE. W. Clark, London. 
13,407. ELrectrotytic Arraratus, C. Kellner, London. 


13,408. CyoLte Stranps, G. C. Marks.—(#. Marie, 
France. 
13,409. Se_r-openine Tins, W. McLaren and H. E. 


Brown, London. 
13,410. Steam Generators, E. Empain, London. 
13,411. Brakes for Venicres, J. P. , London. 
13,412, Tupinc or Rops, W. B. L. Graham-Toler, 
ndon. 
13,418. Evastic Trres for Venicies, C. W. Dempsey, 
London. 
aoe Sen or Horsevess Carriaces, E. Roger, 
mdon. 
ee Se Brock, J. T. Sanders and W. H. Nott, 
ndon. 
a Lock, J. T. Sanders and W. H. Nott, 


London. 
ae Nut Lock, J. T. Sanders and W. H. Nott, 


mdon. 
ee Sas Cuarns, J. T. Sanders and W. H. Nott, 


London. 
13,419. Ratpway Cuatrs, J. T. Sanders and W. H. Nott, 
London. 
18th June, 1896. 


es Hasemen, J. and T. Stoddart, and W. Reed, 


ent. 

18,421. Gas Meters, 8S. Harrison, G. W. Dickinson, and 
J. T. Sheard, Sheffield. 

13,422. TREATMENT of Sitver Ores, C. Sharland.—(Z. 
R. Scammell, Australia.) 

13,423. TREATMENT of SiLveR Orgs, C. Sharland.—(L. 
R. Scammell, Australia.) 

18,424. TREATMENT of SILveR Orgs, C. Sharland.—{Z. 
R. Scammell, Australia.) 

13,425. PHotoorapHic Cameras, J. Pearse, Shilhay, 


Exeter. 

13,426. Tings for CarriaGe WHEELs, W. Henderson, 
Dublin. 

13,427..WHEe1s for Motor Cars, W. A. Robins, 
Twickenham. 

13,428. Construction of Tuyeres, W. Thomlinson, 
Stockton-on-Tees. 

13,429. Bornrna Metat, W. H. Hardy, Stockton-on- 


Tees. 
13,480. The Se.r-ivFLaTinG Tire Tuse, H. G. Allen, 
Cardiff. 


13,481. Hovss Piant Paeserver, J. W. Rawlins, 
Rotherham. 
13,482. Joinrep Binpinos for Music, &c., G. Jack, 


igh. 

13,488. Maxine Parer Baas, J. Stukley and G. Holden, 
Liverpool. 

13,484. A New Game, C. F. England, Gloucester. 

13,435. Curr Hotpers, W. Spencer, Keighley. 

13,436. CycLe SADDLE ATTACHMENT CuIPs, J. 8. Foley, 
Birmingham. 

13,437. Brakes, F. J. P. Cheesbrough and E. R. Roys- 
ton, Liverpool. 

13,488. DeracHasLe Cycie Stanp, G. P. Main, Lough- 
borough. 

13,439. Locxrnc the Discs of Huss, A. E. Langley and 
H. W. M. Bourke, London. 

13,440. Hanp Presses for Hay, W. McNaughtan, 
Stirling. 

13,441. Steerinc Heaps, A. Pickard and W. 8. Goodby, 
Wolverhampton. 

13,442, Knirtinc Macuinery, &c., E. J, A. Babbage, 
Plymouth. 

13,443, VaLveE, E. H 

13,444. Hanp Gear for 
Liverpool. 

13,445. Makino Mounts, R. T. Grocott and A. P. Dick- 
inson, Staffordshire. 

18,446. Manuracture of Sopa, F. H. Bowman, J. J. 
Howitt, J. Knowles, and T. A. Reid, Liverpool. 

13,447. PNeumatic Tires for Bicycues, P, Wigley, Bir- 
mingham. 

13,448. Cusnions, 8S. Farnsworth, Derby. 

13,449. BLastinc APPARATUS for MINING, C. Mackintosh, 
London. 

13,450. Stipina Snarts for Matt-carts, W. Bolt, Bir- 
mingham. 


es, Manchester. 
PERATING Doors, G. C. Ralston, 


18,451. Treatment of Crupe Iron, L. Pszczolka, 
London. 
13,452, CONDENSER for Motor Venic.es, H. P. Holt, 


London. 
13,453. Tire for WHeets of Carriages, R. Glover, 


mdon. 
13,454. Tuses, J. Hudson, London. 
13,455. Means for Proretiina Cycxes, N. 8. Russell, 


London. 

13,456. Device for Lockine Pockets, M. Israel, Bir- 
mingham. 

13,457. WHEEL Bearinos, D. Roper and B. Crowther, 
Birmingham. 


18,458. Manuracture cf Bicyous Frames, W. Jones, 
London. 

13,459. Notation Music, J. H. Thirlwell, Durham. 

13,460. Ores, J. W. Chenhall, Totnes. 

18,461. BInLiaRD TaBLe OvsHions, A. Constantine, 


London. 
13, por" Device for ConTrrRoLuine Liquips, H. F. Snow, 
ndon. 
13,463. CuTTine BLacksoarps, W. J, Blackmurand J.G. 
Robertson, London. 
18,464. Driving Gear for Cycxss, &c., W. Clark, 
London. 
13,465. VeLocirEepss, W. Barnes and J. H. P. Woodyatt, 
Manchester. 
13,466. CycLes, &c., J. ©. Johnson and H. E. Bond, 
London. 
a Device for Fastsntinc Hats, R. Brittain, 
mdon. 
sg Hat or Bonnet Fastener, &c., R. Brittain, 
ndon. 
13,469. Winina or Ciosina of Bottixzs, C. J. Keighley, 
Londoy. 
13,470. PNeumatic Tins for Venicies, W. H. Howell, 
mdon. 
13,471. Protecron for Documsnts, R. Kelly, jun., 
London, 
13,472, Means fot Heatinc Caoutenouc, W. Gerendasi, 


mdon. 
13,478. Hons, J: Brown, London. 
7“. Srockines, H. H. Lake.—{W. Esty, United 


tates. 
13,475. Windows, J. Rumgay, London. 
sg ee? ANNRALING ARTICLES Of SruaL, W. H, Trengrove, 
on, 





18,477. Huxces, E. J. Woollard, London. 

13,478. Huss for WHEELS, P. C. Biles and R. Goodchild, 
Bournemouth. 

18,479. Spring Ticker Arracument, A. Simpson, 
Alcester. 

13,480. Cyctz Brakes, C. M. Simons and E. Mosely, 


mdon. 

13,481. Drivinc Mecuanism, E. 8, and P. 8.J. Burchett, 
London. 

18,482. Hooxs for Fasreninc Dresses, J. E. Arnold, 
London. 

—, Door Hixces, &c., L. Friedrich-Herrmann, 
ion 


13,484, Carriaces, J. A. Attrell, London. 

13,485. SwitcuBoarps, I. Anderson, R. W. Hutchison, 
and C. E. V. Curen, London. 

13,486. Kerries, Sauce-pans, &c., G. Peatt, jun., 


London. 
13,487. Motor Encines for Venicies, A. Lafargue, 
13,488. —_— Incanpescent Lamps, G. Bamberg, 
13,480. ‘Means for Tzacninc Writina, E. Douglas, 
13,490. , Driven VEHICLEs, E. Delahaye, 


mdon. 

13,491. Trres, C. J. Staniland, London. 

13,492. Drop-pown Guns and Rir.zs, J. W. Smallman, 
Nuneaton. 

13,493. Skates, J. Buttermilch, Liverpool. 

13,494. Beps, E. van Sulikowski, Liverpool. 

13,495. Bakers’ Peers, A. L. Cobb, London. 

13,496. Lamps, &c., E. J. Sander and A. Clifford, 


London. 
13,497. Apparatus for Appiyinc Inx, G. Eastwood, 


13,498. "Pmorscrons for Corns, &c., A. Nixon, 
13,499. ,—— Gear for Cycies, C. A. McEvoy, 
13,500. , W. J. Sage, London. 

18,501. New Mope of Apvertisine, H. B. Vinten, 
anne a, W. W. Stewart, London. 


= Sewinc MAcHINE ATTACHMENT, H. Burditt, 

ndon. 

13,504. Detivery Apparatus, G. Haydon and Haydon 
and Urry, London. 


13,505. Heap Rests, C. F. Rutterford and F. Beau- 
champ, London. 
13,506. Vans for Fire-escapes, &c., E. H. Bayley, 


mdon. 
13,507. Encines, C. F. Rutterford and F. Beauchamp, 
London. 


18,508. Process for Coatine Fasrics, R. J. Scott, 
C. E. Monkhouse, and A. Smith, London. 

18,509. Sream Generators, G. Shenton.—(F. Gros, 
France.) 

18,510. Venicies, G. Shenton.—(F. Gros, France.) 

18,511. Hoxipers for AceTYLENE Gas, A. F. Bowers, 
Lond: 

13,512. 


mdon 
18,518. Devices for Reteasinc Horses, H. P. Hall, 
London. 


on. 
Automatic DAMPER ATTACHMENTS, W. D. King, 


18,514. Desicns for CaN-openER BiapEs, H. Reno, 
London. 

18,515. Bicycies, W. A. V. Porter, London. 

13,516. AxLE Nut Wrencsu, J. Grannis, London. 

13,517. Preumatic TrrEs, J. Roots, London. 

18,518. ExpLosion Enoines, L. M. Brouquier, London. 

13,519. ATTACHING Pneumatic Tires to WHEELS, J. 8. 
Smith, London. 

13,520. Piates for Seconpary Bartrerizs, C. Pollack, 

ndon. 

13,521. MANUFACTURING CARBON ANODES, P. Jensen. 
—-(H. C. and D. Cappelen, Norway.) 

18,522. MEASURING aan in ALTERNATING CURRENT 
Crrcurts, A. F. Berry, London. 

18,523. The Game of Zeta, W. D. Dobell, London. 


19th June, 1896. 
18,524. Brakes for Bicycizs, &., J. Westaway, 


mdon. 

13,525. PortaBLe Support for Cycizs, J. Westaway, 
maon, 

13,526. Tawiye of Hives and Skins, G. W. Adler, 


mdon. 

18,527. Pweumatic Pap, G. Lawson, Norfolk. 

13,528. Saow Mzpats, G. Lawson, Norfolk. 

18,529. WHEELS, Pu.ueys, &c., C. B. Walker, Lanca- 
shire. 


18,530. *CoIn-FREED Macuines, J. H. Birch and H. R. 
t Birmi a 

13,531. Pyeumatic Tires, T. McKinnon, Glasgow. 

18,532. Firrines for Boor Trees, G. H. Young, 


Glasgow. 
= Rots for Maxine Tosacco Pires, R. B. Laing, 
iw, 


18,534. TEACHING Hanpwritinc, M. Douglas and C. 
Phillips, Worcester. 

18.585. BorrLe Stoprer Prorector, E. M. L. Marriott, 
Sou 

13,536. Harr Pins, A. J. Heys, Manchester. 

13,537. KircHen and Pantry Sinks, H. Sutcliffe, 


alifax. 

13,588. Pozzie for ADVERTISING PuRPosEs, A. H. 
Davies, Birmingham. 

13,589. HanpLe Bars, &c., for Cycues, F. A. Murphy, 
Oldham. 

13,540. Liquor Carsonis, 8. J. Farnsworth, Man- 
chester. 

13,541. HoLtow Metatuic Door Knoss, G. H. Burrows, 
Wolverhampton. 

18,542. The Execrric Tyrewrirer, M. McGowan, 
Dublin. 

18,548. Improvep Parts, Barus, &c., A. Wrightson, 
Scarborough. 

18,544. Propvucine a CoLtour Sensitive Surrace, J. 
Joly, Dublin. 

18,545. Construction of Metat Tunes, W. Gowlland, 
Londo: 

13,546. 


ndon. 

13,547. Sme_t Preventinc Apparatus, H. Ashworth 
and A. Lucas, Manchester. 

18,548. InreRNAL ComBustion Morors, F. W. Crossley 
and J. Atkinson, Manchester. 

13,549. InTERNAL ComBusTION ENaINEs, F. W. Crossley 
and J. Atkinson, Manchester. 

13,550. Brake MecHanism of LitHo Macuines, G. 
Newsum, Bradford. 

18,551. Kitns for Burnine Bricks, W. Rushforth, 
Bradford. 


n. 
EDUCING VIBRATION in CycLEs, J. Harris, 


18,552. CycLe WHEELS, W. Eatwell, London. 

18,558. Ear- Piece for TELEPHONE RECEIVERS, 
Dubbert, Glasgow. 

—_ Formine Screw THREADS in Hoes, W. Payton, 

jurrey. 

18,655. Coat FLower Fastener, W. Redfern, Bath. 

18,556. Hanp Prorecror for Cyciists, E. R. Baller, 
Southport. 

18,557. Genpratina, &c., ACETYLENE Gas, F. H. 
Haviland, A. Holloway, and J. B. Collier, Bourne- 
mouth. 

18,558. Sautrie Guarps of Weavine Looms, E. Slater, 
Pendleton. 

18,550. Mortons and Motor Venicies, W. H. Knight, 
Glasgo 


G. 


iw. 
18,560. Pernoteum Enatnes, F. E. Gripper, London. 
18,561. Syrinazs, P. Bordage and N. A. Aubertin, 


London. 

18,562. Ovens for Baxinc Breap, D. Partington, 
London. 

18,568. Hanpies for Stoneware Bortues, C. I. C. 
Bailey, London. 

18,564. Suits, C. E. Towell, London. 

Face Harpentnc Metais, J, W. Spencer, 
Londen. 

18,566. InTeRCEPTING Trap for Drains, H. Hillyard, 
Hitchen. 





18,567. Caton for Secuninc Braceners, OC, Dreyfus, 
London 








18,568. Caton for Securinc Brace.ets, C. Dreyfus, 


mdon. 

13,569. ATTACHING Pneumatic Tires to Cycues, W. H. 
Dallimore, London. 

13,570. Honpinc AsarR Doors, &c., W. Griffiths, 


London. 

13,571. Promotinc Compustion in Sream Borer 
Furnaces, J. Apsey and F. B. Hill, London. 

18,572. Promotinc Combustion in STeaM BoiLer 
Furnaces, J. A. Clément and G. J. J. Caton, 
London. 

18,573. CvcLe Supports and Luacace Carriers, T. E 
Liddiard, Coventry. ci 

13,574. CyoLe SappiEs, J. Hancock and J. G. Willis, 
London. 

13,575. CLeanina Corton Waste, J. C. W. Stanley, 

mdon. 

13,576. SELF-PROPELLED VEHICLES, C. T. Crowden, 


nm. 

13,577. WHEEL Huss, C. T. Crowden, London. 

13,578. Macuine for Trimmine Paper, R. N. Adams, 
London. 

13,579. Dryinc Manpaizs, W. R. Comings, London. 

13,580. TaBLETs, W. R. Comings, London. : 

13,581. NoN-PUNCTURABLE TIRES, J. O. Fowler, jun., 
New York. : 

13,582. Typewritinc Macuines, J. O. Fowler, jun., 
New York. 

13,583. Prorectinac Prevmatic Trres, F. A. Wheeler, 
London. . 

13,584. Exvastic WHEELS for Croxes, G. H. Needham 
and W. Smith, London. . 

13,585. CaNpDLesticxs, F. W. Steinenboéhmer, Ger- 
many. 

13,5860 A New Sas Fastener, D. Spicer, London. 

13,587. Devices for use as PaPER FasTeNERs, R. Smith, 
Liverpool. 

13,588. TrrEes for the WHEELS of CrcLes, H. Thomson, 
Manchester. : 

13,589. Creaninc Correz, G. F. W. Morris.—(A. 
Gallardo, Costa Rica.) : 

13,590. Savina PeorpLe Buriep ALIvE, M. Karnicki, 
Liverpool. : 

13,591. Castine Curvep Linoryres, The Linotype Co. 
and F. J. Wich, London. 

13,592. Meta Pors, The Linotype Co., J. Place, and 
H. Pearce, London. 

13,593. Borrtes, G. J. Chambers and A. Basden, 
London. 

13,594. RaiLway Veuicres, &c., W. 8. Laycock, 
Sheffield. 

13,595. HARNESSING ANIMALS, C. A, Floyd and W. A. 
Bromwich, London. : 

13,596. Hypravutic Rotary Enoines, C. Stimpson, 
London. 

13,597. Brakes, A. 8. Ruddock and the Army and 
Navy Co-operative Society, London. : 

13,598. Dress Fastentnos, &., F. W. Reckitt, 


mdon. 
13,599. ATTACHMENT for Bepsteaps, A. W. Berry, 


ndon. 
13,600. Drivinc Gear for Cycies, C. Abel-Musgrave, 
D 
18,601. 


ndon. 
18,602. Pyeumatic Tires, T. A. Hearson and W. 
Menzies, London. 

13,608. PaRasots or SunsHapes, P. Gladenbeck, 
London. oc 
18,604. Towne Vessets, H. H. Lake.—(La Société de 
Traction électrique sur les voies navigables, France.) 

13,605. Hansom Cass, A. T. Biddell, London. 

13,606. Gas Burnens, 8. Falk.—( The Stidtische Gas und 
Wasserwerke, Germany.) 

13,607. Mgasuninc Tap, E. 8. Cannell and G. F. 
Harvey, London. r 

13,608. Woop-workinc Macuixery, W. E. Forstl, 
London. 

18,609. CycLes, W. D. Morgan, London. ae 

13,610. Carriages, A. J. Boult.-(H. B. Némitz, 
Belgium.) ‘ 

18,611. Preumatic Trres, A. J. Boult.—({E£. Davies and 


on. 
Frames of Sarety Cycies, &c., M. Lynch, 


A. Harrison, —. : 
18,612. Foop Preparations, J. Maggi and The Fabrik 
von Maggi’s Nahrungsmitteln Actien Gesellschaft, 


London. 
13,613. Wixpow SasHEs, C. T. Bastand, London. 


20th June, 1896. 
18,614. MacHrves for Benp1ne, J. E. Thornton, Altrin- 


cham. 
18,615. VessELs for Hoxipine Liquips, F. T. Bond, 

Gloucester. : eee 
18,616. Pyeumatic Trrzs, &c., S. Bunting, Birming- 


18,617. Courtine Winpinc Ropes, G. Roscoe, Man- 


chester. 
18,618. SianaL ALARM, J. Redpath, Stockton-on- 


‘ees. 
13,619. Screw Nuts, R. Chambers and F. Hawley, 
Birmingham. k 
13,620. Sash or Winpow Fasteners, E. Evans, Bir 

mingham. 
18,621. Francine Brewery Casks, &c., M. Hanley, 
Dublin. 


13,622. Frre Escapes, H. G. Marshallsay, Aldershot. 
13,623. Topacco Prrss, J. Medcalfand R. W. Doughty, 
In 


coln. 
18,624. Boor Protectors, H. and J. Thomson, Hunt- 


onshire. 
13,625. Looms for Weavine, H. 8S. Clough and R. W. 
Taylor, Halifax. ies 
18,626. Rack Puuuey, R. 8. Keep, Birmingham. 
13,627. Doors of Rartway Careriacss, L. W. Williams, 


ow. 
18,628. TREADLE Gearine for Crcies, J. E. Leak, 
Manchester. 
18,629. Sarety Bicycues, D. Natali, Manchester. 
13,630. Tires, F. A. Rhodes, Birmingham. ; 
13,631. Maton Boxss, L. Myers and F. R. Baker, Bir- 


mingham. 
13,632. DispLayine Boots, L. Myers and F. R. Baker, 
Birmi 


irmingham. 

18,638. WHEELS for Roap VeHiciEs, J. R. Churchill, 
athe! e. 

13,634. Horse Harvyess, J. Bowman, Dundee. 

13,635. Pneumatic and other Tirzs, T. Shepherd, 


London. 
18,686. Barr for Fisuina, J. T. Emery, South Wood- 
fi 


ord. 

18,687. Crores, C. M. Linley and L. W. Broadwell, 
mdon. 

13,638. Tires for Cycies, R. Scott, Nottingham, — 

18,639. CyLINDERs of Steam Encrnes, W. Schmidt, 


mdon. 

18,640. HorsEtess Carriaces, N. A. Aubertin, 
mdon. 

18,641. TREATMENT of Tin Ores, C. F. Claus, jun., 


mdon. 

18,642. Recetvina PuorocraPuic Imacgs, A. F. Parna- 
land, London. 

18,648. CyoLes, J. Lutz, London. 

13,644. ELectRicaL AccumuLaToRS, F. W. Greengrass 
and 8. R. Docking, London. 

13,645. Exectrio Wirine, &e., J. D. F. Andrews, 
London. 

18,646. ELzcrric AccuMuULATORS, W. H. Smith and W. 
Willis, London. 

18,647. TeLecRapus for Snips, A. EB. Seaton and W. H. 
Willatt, Sheffield. 

18,648. Hyarenic Incanpescent Licutina, J. Musso, 
B 


18,649, TREATMENT of Puat, R. F. Strong, London. 
13,650. MANUFACTURE of Tunes, W. 8. Simpson, 


mdon. 
18,651. Macuine for ExcavaTina Rook, A. Caleri, 
London. 
13,652. Disc Crusnine Muu.s, E. B. Bentall, London. 
13,6538. Gas Hopes, J. B. Fenwick, London — 
18,654. Maxine Batu Scourine Bricks, W. Maidment, 


London. 
13,655. Hats, A. Brittlebank, Londen. 
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13,656. Horstinc Grass, T. C. Coggins and G. J. 
Griffith, Liverpool. 
18,657. Wispow Decorations, C. A. Rowley and C. 
Ross, Manchester. 
—. IncanpEscenT Gas Burners, A. Martini, 


mn. 
—, INCANDESCENT Gas Lamp Mant es, J. F. Duke, 
mdon. 
13,660. Fotpine Cycies, B. Naumann, London. 
13,661. Umpretia Ruxos, P. Orleans, London. 
13,662. Puzzie, W. R. Coldicott, London. 
8,663. CrcLe Tires and WHEEL Ris, W. Stevenson, 
London. 
13,664. Paper Lear TURNING APPARATUS, W. M. Byrne, 
Glasgow. 
13,665. Securine of Pyevmatic TrREs on WHEEL Ris, 
The Scottish Manufacturing Company and A. Mac- 
donald, Glasgow. 
— CasTinc of Pipgs, &c., J. and R. Millar, 


lasgow. 

13,667. Jour for Ramway Lives, C. W. Phillips, 

London. 

18,668. Scavencinc Carts, A. J. Boult.—{Z. Rouge, 
France. 

3 ae the Leaves of Books, F. K. Gustafson, 
in. 


ndon. 
13,670. Tires, D. Davy, London. 
= gat &c., Macuines, O. and M. Schubert, 
ndon. 
13,672. Povttry Frepers, W. Brenton, London. 
13,673. Carts, E. C. Blackstone and J. W. Goodwin, 
London. 
18,674. Cameras and Optica, Lanterns, A. Wrench, 
London. 
13,675. AppLiances for Curnuine the Harr, J. Altschul, 
London. 
13,576. Macuines for Maxine Borrttgs, J. B. Vernay, 
ondaon. 
13,677. Nozz.es for Hose or SPRINKLERS, I. J. Turner, 
London. 
—, ConNeEcTING ANIMALS to VEHICLES, T. H. Brigg, 
naon. 
13,679. Preumatic WHEELS, C. K. Welch, London. 
13,680. Sheer Fotpinc MAcHINEs, Salmon, J. 
Capper, and J. Deaville, Manchester. 
13,681. Cycte Tires, H. Constable and H. R. Hoare, 


ndon. 

13,682. MECHANICALLY-DRIVEN VEHICLES, 8. O. Cowper- 
Coles, London. 

13,683. CycLte Drivinc Gear, 8. O. Cowper-Coles, 


London. 
13,684 Patntinc, R. Wallwork and A. C. Wells, 
London. 


13,685. CrcLte Brake, R. Hinze, Cologne. 

13,686. Tanninc, H. Schmidt and J. Landini, Cologne. 

13,687. SHurties, T. Eymer, Cologne. 

13,688. ELecrricaL Apparatus for TREATING AIR and 
Gases, A. E. Bonna, A. le Royer, and P. van Berchem, 
London. 

13,689. ELecrricaL Apparatus for TREATING AIR and 
Gases, A. E. Bonna, A. le Royer, and P. van Berchem, 
London. 

13,690. ELECTROLYTIC Apparatus, A. E. Bonna, A. le 
Royer, and P. van Berchem, London. 

18,691. Proretuinc Apparatus for Vessets, H. H. 
Lake. —(Société de Traction électrique sur les voies 
navigables, France.) 

18,692. Carriace and CycLe WHeets, W. Fraser, 
Birmingham. 
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18,698. Tires, J. G. A. Kitchen, Manchester. 

13,694. APPARATUS for SPREADING GELATINE, J. J. Allen, 
Bradford. 

13,695. CLeansine Yeast, 8. H. Wright, Monmouth. 

18,696. Macurnes for Separatine Dust, C. E. Mum- 
ford and W. W. Willis, Ipswich. 

13,697. Gear Casz, J. O. Smith and T. Latham, Nun- 
eaton. 

13,698. Fitters for Teapots, J. Woodley and T. 
Willi i 


liams, . 
13,699. Pumps for InrLaTinc Tires, F. L. Wilder, 


13,700. Puzzies, R. L. Jackson, Newcastie-on-Tyne. 

13,701. PHotocRaPHIc SHUTTERS, W. Thomson and H. 
Smith, Manchester. 

13,702. Steam GENERATOR, F. P. Plenty, jun., and J. 
W. Davis, Newbury. 

13,703. Preservation of Orcanic Marrers, J. J. 
Hazard, London. 

13,704. Tires, A. House, Bradford. 

13,705. CagEse Currinc Combination, A. Saunders, 
Brighton. 

13,706. SPEED Gear, J. M. Ross, Glasgow. 

13,707. Dryine Yarns, T. E. Briggs and E. Webb, Man- 
chester. 

13,703. Ketries, H. Barcroft, Manchester. 

13,709. SUPERHEATING ApPaRaTus, J. Lawson, New- 
castle-on-Tyne. 

13,710. Protectors, J. M. Thompson, Manchester. 

13,711. Mount Dravcut SappLe Firrines, H. A. 
Stanley, Walsall. 

13,712. CycLe Steerer, A. H. K. Lamb, Gloucester. 

13,713. Stups, W. W. Tambsand G. T. Fuery, Birming- 


13,714. Hammer, A. Styles, Glasgow. 

13,715. Centres for AERIAL Locomotion, C. L. Wells, 
Toulon. - 
13,716. Macuine Rouuers, A. Jones, West Bromwich. 
13,717. Device for Locktne Discs, &c., C. Binks, 


York. 

13,718. Woop Decoration for Frames, J. Challis, 
London. 

13,719. Recister of Dravout of SHarts, G. Langley, 
Brighton. 

13,720. Steetyarps, W. B. Avery, London. 

13,721. Frames of Bicycies, T. 8. James, London. 

13,722. StarTInG Apparatus for VEHICLES, I. Herr- 
mann, London. 

13,723. ELectric Lamps, G. Germer and F. A. Hiiller, 
London. 4 

13,724. CrrcuLaR Brusn for Cycies, J. Llewellyn, 
London. 

13,725. Drivine Gear, L. L. Grouse, London. 

13,726. Liquip Soap, J. Mendess, London. 

13,727. Drivine Gear of Cycues, A. J. Boult.—(J. J. 
Marshal!, Australia.) 

13,728. Makinc Mupevarps for Cycizes, W. A. Gent, 
London. 

13,729. TeLEGRAPHING, L. Cerebotani and M. Bern- 
stein, London. 

13,730. SoLENorp for ELectric Arc Lamps, M. Baumer, 


London. 

13,731. Seat Locks and Apparatus, J. 8S. Foley, 
London. 

Direct-actinc Stgam Pumps, C. Koerte, 


m. 
13,733. Stipinc Pepa ‘for Cycres, M. G. Clayton, 
Croydon. 
13,734. Basket Cover, E. Gaved, C. R. Mahig, and C. 
A. Renouf, London. 
13,735. Fountain Pen, G. Cluskey, London. 
13,736. Propuction of ACETYLENE Gas, H. Cuinat, 


London. 

13,737. Mope of Treatinc Earrus, A. E. Nicholl, 
London. 

13,738. Steam Vacuum Pumps, G. H. Fish, London. 

13,739. Speep Inprcator for SxHarrs, B. J. B. Mills.— 
(B. A. Fiske, United States.) 

13,740. Liquip Fue, Burninc Apparatus, W. H. Clarke, 
London. 

13,741. Type Boxes, J. Graham, London. 

13,742, RaiLway CARRIAGE CouPLine, H. F. Oberliuter, 


ndon. 

13,743. Maxine Dyve-sturrs, H. Imray.—(F. Petersen, 
and Co., Switzerland.) 

13,744. CoLouRING Matters, O. Imray.—(The Society 
of Chemical Industry in Basle, Switzerland.) 

SS HorsesHor, W. Birch and W. Arscott, Hat- 
ield. 

13,746. Fuse Licnters, J. Fraser, London. 

13,747. Manuracture of Carvet Fasrics, G, W. Gros- 


18,748. An Apparatus for Heatinc, F. Manks, 


London. 

— Trunks of Trees, A. Kozisek and A. Duffek, 

mdon. 

13,750. INDANDESCENT Gas LicuTinG, A. Pecenka and 
A. Duffek, London. 

13,751. Pomape for STRENGTHENING the Harr, A. G. 
Deutschmann, London. 

18,752. MARINER'’s Compass, J. 8. Gisborne, London. 

18,7538. Setr-movinc STreamM Enaines, T. Cooper, 
London. 

13,754. Cycies, E. Harrison, London. 

13,755. Rockets, A. V. Newton.—/d. Nolel, France.) 

13,756. Mertatturcy, A. V. Newtou.—(d. Nolel, 
France.) 

13,757. IRoninG and CurLinG Macuines, J. G. Brown- 
ing, London. 

13,758. PNeumMatic WHEEL, J. W. Cox, London. 

13,759. CycLe Rest, W. E. Howells, London. 

13,760. CycLes, W. Carter, London. 

13,761. ExtinauisHinc Gas Lamps, J. A. Wallace, 

mdon. 

13,762. MANUFACTURE of EmBossED SHEEts, H. A. All- 
port, London. 

13,763. RUBBER PNEUMATIC 


naon. 
13,764. Gas Burners, &c., F. L. and H. W. Teed, 


Tires, F. W. Huestis, 


ndaon. 

13,765. TYPE-SETTING MacHINEs, F. Holdsworth, 
ndon. 

13,766. Vio.ins, &c., W. McKenzie and W. W. Rising, 
ndaon. 

13,767. DyNAMO-ELECTRIC GENERATORS, E. Cantono, 


London. 

13,768. Fixinc Rock Dritis, W. P. Thompson.—(U. 
Salvotti, Italy.) 

13,769. Dressinc Giass and Drawer, R. Steffen, 
London. 

13,770. Winpine Enornes, A. Lymn and P. Critchley, 
Manchester. 

13,771. VENETIAN Biinps fur Winpows, R. Churchill, 
Birmingham. 

13,772. Batt Brearinos for Axes, L. Hannover, Liver- 


pool. 

13,778. Ptayina Carps, A. Leisegang, M. Winkel- 
stréter, and P. Simons, London. 

13,774. Bitts of Fare, A. Leisegang, M. Winkel- 
striter, and P. Simons, London. 

13,775. PoLtypHaSE E.eciric Motors, H. Pieper, 


London. 

13,776. Waste Vatves for Lavatory Basins, H. J. 
Gilcher, London. 

13,777. SeLr-actine Mugs, E. Herzog, London. 

13,778. Steam VaLves, C. Schneider, London. 

13,779. Pins for ArTiFic1aL TEETH, E. Pierrepoint, 
London. 

13,780. TaBLes, G. Kohler and K. Schuchardt, London. 

13,781. Beis, P. Schilling, London. 

13,782. Beuus, P. Schilling, London. 

13,783. ACcoRDIONS and CoNCERTINAS, P. Pfretzschner, 





mdon. 

13,784. AuTocAR Motors, W. Wilkinson and G. Sellers, 
mdon. 

13,785. Steam Borters, W. Wilkinson and G. Sellers, 


mdon. 
13,786. Autocars, &c., W. Wilkinson and G. Sellers, 
ndon. 
23rd June, 1896, 


13,787. SecURING Pins in ARTIFICIAL TEETH, E. Pierre- 
pont, London. 

13,788. Automatic CurTAIN Rinoc, H. Palfree, Not- 
tingham. 

13,789. Room Puririzer, W. J. Wilson, Swansea. 

13,790. BeaD Pieces for PLasteR Work, E. B. Marsh, 
London. 

13,791. RusBBeR TusBe Tires, A. G. Brookes.—(J. L. 
Hatch, United States.) 

13,792. NatLinc Macuinery, O. E. Lewis, London. 

13,793. INTERNAL ComBUSTION Enaines, R. J. F. Mostyn, 
Dartmouth. 

13,794. Lavatory Basins and Barus, F. C. Lynde, 
Manchester. 

13,795. Tires and WHEELS of VEHICLEs, E. J. Clifford, 
Dublin. 

oe and Trres of Cycuss, &c., J. W. Blakey, 


13,797. Borrnc Macuine, H. Bulteel, Bristol. 

13,798. Paps for Woopen Leos, &c., W. H. Glover, 
Manchester. 

13,799. Manuracturinc Gas Rertorts, J. Morton, 

alifax. 

13,800. Wrxpows, T. R. Anderson, Dundee. 

13,801. Bicycies, J. H. Mellor, Manchester. 

13,802. Sreritisinc Mitk, A. 8. Barham and L. de 
Wyttenback, London. 

13,803. FoorBa.xs, F. Sugg, Liverpool. 

13,804. TURNTABLES, J. Westaway, London. 

13,805. SHaDE-LIcHTs, C. W. Kemp, Birmingham. 

13,806. Traps for SEPARATING WaTER, S. H. Stubbs, 
Manchester. 

13,807. ConverTiInG Rotary Motion, H. Hardy, 
Bradford. 


13,808. Hotpers for Servietres, F. M. Chatterley, 

Birmingham. 

13,809. Apparatus for ENporsiNnG Papers, J. Gardner, 

Manchester. 

13,810. Lamp for Cycies, &c., J. G. A. Kitchen, Man- 

chester. 

13,811. Cups, A. Whittam, Manchester. 

13,812. Roor Gutters and Spovtinc, W. Thomson, 

Huntingdonshire. 

13,813. WHEELS, J. R. Green, London. 

13,814. Tramways, J. Enright, London. 

13,815. EXTRACTING VEGETABLE Fisres, W. Warburton, 

Stockport. 

13,816. BrusH, W. M. Reinstein and W. Langer, 

London. 

13,817. Manicure IMPLEMENT, W. Carrick, Keighley. 

13,818. Nattinc Macuings, H. H. Buffum, Keighley. 

13,819. SHapinc of Woopen Spokes, A. D. Walker, 

Glasgow. 

13,820. Weavine SHutTties, J. Cooper and J. Wilkin- 

son, near Leeds. 

13,821. Bripainc Oxsstructions, &c., T. Scouler, 
gow. 

13,822. Rats for Raitway Lines, &c., A. Cameron, 

‘ow. 
13,823. DecoraTIVE STaineD Gass, &c., W. Macrae, 
Glasgow. 

13,824. ExLectromotive Force, W. Hibbert and T. 

Sewell, London. 

13,825. GRINDING Mitt SHarts, W. Johnson and H. 


Walker, Leeds. 
13,826. Ore CrusHers, W. Johnson and H. Walker, 
Leeds 


13,827. UNcoLLAPSIBLE PNEUMATIC Trrz, E. Bourne, 
op. 
13,828. HermetTicaLty CLosinc Jars, W. A. Bailey 
Alloa, N.B 


13,829. Lusricators, L. W. Parker, London. 

13,830. INcREasING the Speep of Cycuzs, J. 8. Winfield, 

Birmingham. 

13,831. Bep Pan, T. Eisfeld, Glasgow. 

13,882. Cash Recisters, The National Cash Register 

Company, Limited.(7. Carney, United States.) 

13,833. ExpLosion Enoines, D. Young.—(L. 8. Gardner, 

United States.) 

13,884. Looms, R. Hope and R. McNally, London. 

13,835. Stoppers of Borries, W. H. Bulpitt, Birming- 

am. 

13,836, Matcusoxes, D. G. J. A. A. Grassau, Birming- 
ha: 


m. 

13,837. Preventinc THerr of Cyciss, W. E. Cairnes, 
on. 

—. TREATMENT Of Horses’ Hoors, W. H. Cowie, 
ndaon. 


13,839. Rotary Motion, J. Farley, London. 

13,840. Locomotrve Boi.ers, E. Evans, London. 
13,841. Pressure Gitpinc, H. P. Weisse and F. A. 
Hiiller, London. 

13,842. Preumatic Tires, W. H. Boyd, London. 


18,844, RECOVERING SuLPHUR, J. Brock and F. Hurter, 
ndon. er eel ag 
18,845. Screw Prope ers, T, E. Stephens, ‘3 

13,846. Metauuic Latrice Work, B. E. W. Siffken, 


ndon. 

13,847. Gas Licuters, J. T. Armstrong and A. Orling, 
London. 

13,848, Pyeumatic Tires, L. E. Mcngiardino and P. 


avies, London. 
13,849. INFLATING TiRE Protector, D. A. Rischgitz, 
London. 


13,850. MARKING Paper, &c., C. C. van der Valk, 
London, 

13,851. T'Ramway Locomotives, R. Hardie, London. 

13,852. Direct-actinc Enoaines, &c., A. F. Hall, 
London, 

13,853. Cycrzs, A. H. B. Sharpe, London. 

13,854. Ratsinc HANDLE-BARS of CycLes, J. O'Neil, 


ondon. 

13,855. VaLves for Pneumatic Tires, J. J. Trench, 
London. 

13,856. Dress Pocxer Protectors, &c., H. Wood, 


mdon. : 
13,857. Brakes for VeLocrpepEs, R. E. Latimer, 


mdon. 
13,858. SappLE Pins, F. H. and F. R. Bluemel, 
ndon. 

13,859. Coverines forthe Heap, W. Riema.—C. Breul, 
Germany.) 

13,860. Macuines for WasHine Liven, J. F. Wilmot, 
London. 

13,861. Vatves for Tires, W. Cottrell and J. Dixon, 
Lo 


mdon. 
18,862. Beps, A. Favreau, London. 
13,863. VeLocipeDE Sprinc Frame, J. Waldthausen, 
London. 
13,864. Enornes, H. Audin, London. 
13,865. ConpENsING Lenses, W. F. Butcher and G. 
Harrop, London. 
18,866. SappLes, R. O. Hughes, London. 
13,867. Mountine of Pane. Pictures, W. E. Dudley, 
ndon. 
18,868. VeLocipepeEs, J. Horswill, jun., London. 
ee for Furniture, J. W. Keyworth, 
mdon. 
13,870. APPLIANCES for DriLt Movements, J. W. Key- 
worth, London. 
13,871. Brake and Suprort for Cycigs, R. H. Eadie, 
jun., London, 
13,872. Scorcn for Cottiery, &c., Cars, J. Hodges, 
mdon. 
13,8738. Supports for Bicycies, M. H. C. Palmer and 
F. Povey, London. 
13,874. PNeumatic Trres for Cycies, &c., 8. Johnston, 
London. 


13,875. Stups and Soxiraires, PD. D. Thompson, 
ondon. 

13,876. WHEELS for Cycles and VeHIcLEs, W. G. Honey, 
omndon. 

13,877. Domestic Fire Guarps, M. F. L. Tringhaim, 
ndaon. 


13,878. Harr Pins, M. F, L. Tringham, London. 

13,879. Device for Porrine Piants, M. F. L. Tringham, 
London. 

13,880. TaBLE Brusu, J. W. Farbridge, London. 

13,881. Maxine Catcium CaRsipe, W. R. King and F. 
Wyatt, London. 

13,882. Bottinc Macuines, E. L. H. Bauermeister, 


mdon. 

13,883. CarpiInc Macuines, H. H. Lake.—{J. Hogg, 
United States.) 

13,884. INDIA-RUBBER PRINTING Stamps, F. R. van 
Houten, London. 

13,885. Gas and other Vapour Burners, P. Stiens, 


ndon. 
13,886. Makinc WHITE Leap, W. P. and W. Tatham, 


ndon. 
13,887. Boxine of Fotpep Papers, A. E. Gosnell, 
ndon. 
13,888. Continuous CIGARETTE MAKING MACcHINEs, H. 
- Lake.—(£, J. Lumley and C. C. Tucker, United 
States ) 
13,889. ELEcTRICAL DistrisuTors, L. K. Oppenheimer, 
London. 
13,890. Linotype Macuines, G. C. Dymond.—{The 
Stenotype Company, United States.) 
13,891. INCANDESCENT Lamps, C. and R. Alewynse, 
London. 
13,892. Lotion, H. 8. Coups, Manchester. 
a Tires for WHEELs of VeHIcLes, B. Lacroix, 
mdon. 
13,894. Swines, J. Dyson, Liverpool. 
13,895. PHoTocraPpHic Screens, Xc., 
Donough, London. 
13,896. WHEELS, C. A. de Dion, London. 
13,897. Sack Fitiina Devices, H. H. Lake.—(A. 7. 
Timewell, United States.) 
13,898. TREATMENT of ToBacco Cases, E. J. Lusby, 


mdon. 

— Pyeumatic Tires, J. G. Carew-Gibson, 

mdon. 

13,900. Wrencues, F 8. Smith, London. 

13,901. Forks, W. Walters, London. 

13,902. EnveLopes, W. E. Richards, London. 

13,903. TRANSMISSION of Matis, C. M. Johnson, 
London. 

13,904. BicycLte Driving Mecuanisas, 8. F. Clouser, 
London. 

13,905. Stoprers for Borrues, L. E. Blackwell, London. 

me Apparatus for TANNING Hives, F. C. W. Webb, 

ondon. 


J. W. Me- 


ndaon. 
13,908. GaRMENT FasTENERS, ©. van Oostrum, 


mdon. 
13,909, TrrEs, F. V. Marples, London. 
13,910. Borries, H. A. and H. M. Thornton, London. 
13,911. ATTACHING CLamps to Boxes, A. J. Boult.—(X. 
Partzsch, Germany.) 
13,912. PHOTOGRAPHIC Landsing, 
London. 

13,913. Ort Stoves, J. R. Svensson, London. 

13,914. Hatcuways, G. A. Chaddock, London. 

13,915. Power GENERATING Apparatus, P. L. C. 
Bachelet, London. 

13,916. Seats, F, A. Stevens, London. 

13,917. Manuracture of Wuee.s, H. Kearsley, 
London. 

13,918. PHotocgracHic Cameras, A. J. Boult.—(0. 

Richter, Germany.) 

13,919. Hooks, M. L. Schleicher, jun., London. 

13,920. Pweumatic Tires for Cycies, J. W. Martin and 

W. G. Chandler, Chelmsford. 
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18,921. Speep Inpicator for Bicycues, J. A. Smith, 
London. 
13,922. Manuracture of Expriosives, G. Beneké, 


Apparatus, J. 


port. 
Devices for Fasteninc Doors, H. King, 
London, 

18,924. Batt Bearinas, A. Sharp, London. 

13,925. Sack Hoiper, H. Richardson, Birmingham. 
18,926. Tires for WHeets of Cycies, J, Newhouse, 


Colne. 
ay Potato Diager and Couvector, J. Mulcahy, 
Jor 


18,928. Mup and Stone Co.uector, J. Mulcahy, Cork. 
13,929. Games of SKILL and ManipuLaTion, E. G. 
Peyton, Greenock. 

13,930. Roap Reruse Receiver, H. Atkins, London. 
18,981. VENTILATOR, J. Webster and J. T. Woodhouse, 
Sheffield. 

13,9382. AncHorRs, J. I. Cox, Tipton. 

13,933. Securninc Dress SuHieps, C. Cleugh, London. 
13,934. Boots and SHors, E. M. Scott, West Kirby, 
Cheshire. M 8 

13,935. Borries, T. W. Smith, London. 

13,936. Two-sPEED GEAR for CycLes, A. Sharp, London. 
13,937. Swive. for WatcH Cuains, A. Hanson, Bir- 
mingham. 


18,989. Spinninc YarNs and THREADS, J. Boyle, 
Bradford 


138,940. Foupinc SHow or PATTERN Carp, H. Dickin. 
son, Huddersfield. 

13,941. Burners for Gas Licutino, F. G. Bartlett, 
B 


8 . 

18,942. Spring Fastenine for Guoves, F. J. Martin, 

ndon. 

13,943, PREPARING CARDBOARD for BENDING, E, Tudor, 
H. Grimshaw, R. B. Furnival, and G. Daniels, Man. 
chester. 

13,944. AtpuMs, A. McC: Paterson, Glasgow. 

13,945. Cycies, R. Garroway, Glasgow. 

13,946. Trres, A. Brash, Dublin. 

13,947. Beenives, J. A. Abbott, Dublin. 

13,948. CINDER SIFTER, M. Ferguson, Wark-on-Tyne. 

13,949. Driving Gear for Bicycies, R. K. Boyle, 
London. 

13,950. Tires, A. J. Lewis, London. 

13,951. Bicycues, J. 8. Whiteley, London. 

13,952. VarniaBLE Speep Gearina, R. J. Urquhart, 
Manchester. 

13,953. Trousers for Use of Cycuiists, R. H. Crowther, 


London. 
13,954. CycLe Brakes, J. Hampson and J. A. Southern, 
on. 
13,955. PROPELLING VeLocipeves, J. Ansted, Tunbridge 


ells. 
13,956. SarELY Hoipinc O1c Lamps, O. Browne, Bir- 
mingham. 
18,957. Game, F. W. Bentall, London. 
13,958. Pyeumatic Tires, I. Shulman and L. Krieger, 
London. 
13,959. Coverep Leap Pirg or Tvbr, J. A. Romer, 
London. 
13,960. Motive Power Enaines, F. W. Lanchester, 
mdon, 


SELECTED AMERICAN PATENTS. 
From the United Et xtes Patent Office Official Gazette. 


556,415. Turret Larue, J. Hartness, Springfield, Vt.— 
Filed May 9th, 1895. 
Claim.—An attachment for turret lathes, the same 
comprising a support or casting formed on one side to 
fit the turret and bearing on the opposite or upper side 





























a number of tool-holders whose sockets lie in a plane 
at right angles to the axis of the turret, said tool- 
holders being arranged in a substantially circular row, 
and means for detachably securing said support to 
the turret, substantially as and for the purpose 
described. 


556,539. Botrom ror Bessemer Converters, W. H. 
Haws, Johnstown, Pa.—Filed November 18th 1895. 
Claim.—In a bottom for converters, the combination 
of a bottom-plate 1, a series of suitably formed bricks 
supported on said plate, each of said bricks consisting 


SSS 





of an upper section and a lower section, said sections 
being formed with a central aperture, and a series of 
tuyeres fitting said apertures and carried by the 
plate 1, substantially as described. 

556,548. Pump, A. Marichal, Brussels, Belgium.— 

Filed January 14th, 1895. 

Claim.—{1) In a pump the combination of a cylin- 
der and piston working therein with a_ receiving 
chamber for **1id forced out from the cylinder, a port 
or ports connecting the cylinder and receiver, a posi- 
tively actuated slide-valve controlling the opening of 
said ports, a se’ te port or ports also leading from 
the cylinder to the receiver and a valve or valves con- 
trolling said ports and arranged to move automatically 
and prevent an excess of pressure in the cylinder 
during the short period before the positively actuated 
valve is opened. (2) Ina pump the combination of a 
cylinder and piston working therein with a receiving 
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chamber for fluidjforced out from the cylinder, a port 
or ports connecting the cylinder and receiver, a posi- 
tively actuated slide valve controlling the opening of 
said ports, a separate port or ports also leading from 
the cylinder to the receiver, a valve or valves con- 
trolling said ports, a cylinder as G connected at one 
end to the receiver and at its other end to the cylinder, 
and a differential piston working in said cylinder and 
connected to the valve last mentioned, so that the 
same will be moved automatically to prevent an excess 
of pressure in the cylinder during the short period 








13,843. CycL—E Track made of Wuup, W. H. Boyd, 





venor, London. 


London. . 


18,038. DeTacHaBLE Cu:Lep Wine Tire, Y. H. Bird, 
London. ' 





ore the positively-actuated valve is opened, all sub- 
stantially as and for the purpose specified. F 
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THE CENTRAL LONDON RAILWAY. 


Tue Central London Railway, of which we gave some 
account, with maps, when it was sanctioned by Parlia- 
ment in 1893, is now well in hand, the contracts having 
been all let, andthe greater part of the house property 
required for passenger and generating stations acquired. 
A certain number of disputes have arisen as to the equit- 
able valuation of land and premises, which have been 
referred to courts of law. Of these some are already 
settled as readers of the daily papers are aware, while 
others yet remain on the cause list ; but the sum total of 
them is as nothing beside the wrangles about facts and 
figures that have arisen from time to time over surface 
railways within the metropolis. 

Of the houses thus acquired along the route from Shep- 
herd’s-bush to the Bank and Liverpool-street, the Central 
London Railway has been put into possession of a large 
proportion of the whole, and demolition has been in 
progress some weeks past atthe site of the Chancery-lane 
station. The station thus named will be situated opposite 
the Holborn end of Chancery-lane, where Fulwood’s-rents 
and the Irish colony are situated. These have long been 
a nuisance and an eye-sore. 

Within a fortnight operations will be commenced upon 
the site of the great ‘‘ Bank ” station, where a vast system 
of subways, and a connection with the City and Waterloo 
Railway will be formed, much to the relief, it is hoped, 
of the thronging traffic between the Mansion House, the 
Royal Exchange, and the Bank, that taxes the resources 
of the City police to keep it in order day by day. The 
work has been divided into six sections by Mr. Farrant, 
of the Electric Traction Company, which has the contract 
for making the line, and operations will be begun simul- 
taneously from six different points, shafts being sunk on 
the sites of six stations, and tunnelling proceeding from 
each at the average depth of 60ft. With the aid of the 
Greathead shield, progress will be very speedy, and the 
6} miles of boring are estimated to be accomplished by 
December Ist, 1897. Two years and six months from 
now will probably witness the opening of the line. 

It is matter for congratulation, both to Londoners and 
to the promoters of this useful scheme, that it is at last 
eafely under way. For many have been the projects for 
London railways that have never come to fruition, but have, 
from one cause and another, untimely died. The history 
of metropolitan railways commences in 1845, when no 
fewer than forty-five Bills were deposited with Parlia- 
ment, which—not unreasonably—became alarmed, and a 
Royal Commission was thereupon appointed to consider 
the subject. The Commission eventually adopted a 
report adverse to these schemes, and railway enterprise 
in London received a rebuff from which it did not rally 
for eight years. It was in 1853 that Parliament was 
after a strenuous fight, brought to an acquiescence in 
what was at that time called the ‘ North Metropolitan 
Railway” Bill. By the sanctioning of this scheme the 
first section of what is now the Metropolitan Railway 
was authorised. This extended from Edgware-road to 
King’s Cross. In the following year extensions to Pad- 
dington on one side and to the General Post Office on the 
other were sanctioned, and nine years later, after difficul- 
ties innumerable had been overcome, the Metropolitan 
Railway was opened from Paddington to Farringdon- 
street, in January, 1863. From the first the railway 
was a commercial success, although difficulties arose as to 
the type of locomotive suitable for the service. The 
Great Western Railway was at that time interested in the 
new line, and, indeed, worked it for a while. If our 
readers desire further information they will find it in a 
series of articles on “‘The History of the Metropolitan 
Railway,” the first of which appeared in THE ENGINEER 
for June 19th, 1895. In 1864 the line paid a dividend of 
7 per cent.; and owing, perhaps, to this there were de- 
posited with Parliament in that year Bills involving a 
capital of 44 millions sterling, and the construction of 174 
miles of railway within the metropolitan area. There 
had been appointed, in the year previous to this, a House 
of Lords Committee on Metropolitan Communication, 
and a joint committee of Lords and Commons was now 
formed to consider these proposals. Many of them 
were snuffed out, and among them was an Oxford-street 
and City line. Then followed, at intervals, the various 
extensions of the inner and outer circles of the Metro- 
politan and District Railways, until their completion as 
we now see them. An undertaking not destined to 
succeed was the Regent’s Canal, City, and Docks 
Railway, which was to have gone from Paddington to 
Victoria Docks, with a spur line from the Angel, Islington, 
to the Barbican, although authorised, seems to have been 
definitely abandoned. Its route would have been that of 
the Regent’s Canal, in whose drained bed it would prin- 
cipally have been situated. The authorised extension of 
the City and South London Railway from King William- 
street to Islington will take up the Angel and Barbican 
spur of the City and Docks Railway, and this extension, 
authorised in 1892, will shortly be begun. 

A line, pushed in the face of much popular and official 
resentment, was that called the “ Parks Railway,” which 
proposed to connect the Edgware-road station of the 
Metropolitan Railway with the Westminster station of 
the District, not by physical junctions, but with commu- 
nicating subways. It would have gone, wholly in tunnel, 
beneath the roadway of the Edgware-road, and so under- 
neath Hyde Park, by way of Hyde Park Corner, the 
Green Park, and St. James’s Park by Parliament-street 
to its destination. The principle would have been that 
of an ordinary underground railway. This, together with 
the popular sentiment against tunnelling under a public 
park, was chiefly responsible for the adverse decision of 
Parliament in 1884. The same year the proposed Charing 
Cross and Waterloo Railway was abandoned. 

Undaunted by the failure of the Parks Railway scheme, 
a “South Kensington and Paddington Subway Tram- 
way” was projected by Major-General. Webber and an 
influential syndicate. It was proposed to utilise the sub- 
way constructed by the District Railway from South 





Kensington station to what is now the corner of the 
Imperial Institute road, and to prolong it past the Albert 
Hall—in the basement of which a station was to have 
been provided—across Kensington Gardens, and so to 
Praed-street and the Great Western Terminus. It was 
proposed to work the line by electricity. An agitation 
was started against the scheme by a meeting held at 
Lowther Lodge, and the Bill, in face of the great opposi- 
tion exhibited, was withdrawn. 

Another Bill, practically an enlargement of the previous 
scheme, was introduced to Parliament in the session of 
1893. This was entitled the ‘London New Electric 
and Cable Subway Railway,” and communication was 
proposed between Clapham Junction and Paddington by 
a tunnel at a depth of between 50ft. and 60ft. below the 
surface. The scheme had the support of both the Great 
Western and South-Western companies, as a means of 
relieving the north and south traffic through the heart of 
London, and the route was practically that of the last- 
mentioned scheme, between South Kensington and Pad- 
dington. It continued towards Clapham under Sydney- 
place, Pond-place, and Manor-street, Chelsea; and thence 
under the Thames and the Albert Bridge-road to Batter- 
sea and Wandsworth roads, and Clapham Junction. 

The Bill went into Committee, when evidence was 
given on behalf of the City and Guilds of London Institute 
that the electricity generated for the working of the line 
would prejudicially affect the scientific instruments in the 
Institute at Exhibition-road. After all the evidence had 
been heard and the committee-room cleared of the 
general public, the members of the Committee proceeded 
to discuss the views laid before them. The public had 
not been excluded longer than thirty seconds before they 
were readmitted to hear the adverse decision of the Com- 
mittee, which had refused to pay attention to evidence 
offered of the certainty of science being able to protect 
the City and Guilds Institute from the alleged proposed 
electrical disturbance. And thus ended the project of 
north and south railway communication in London. 

Apart from the Central London Railway and 
the City and South London Extension to the Angel, 
Islington, already mentioned, there are many other 
railways authorised and presently to be begun. 
With one exception, they all employ electric traction ; 
that exception is, of course, the Manchester, Sheffield, 
and Lincolnshire scheme, patiently fought for and now 
won, for a new trunk line from London to the Midlands. 
It is even now being made, and its St. John’s Wood site 
is cleared. Other lines are the Baker-street and Waterloo 
Railway, authorised 1892, which will facilitate access from 
the Manchester, Sheffield, and Lincolnshire undertaking 
to the London and South-Western Railway; the City and 
South London Extension from Stockwell to Clapham; 
the Waterloo and City, with its terminal station under 
St. Mary Woolnoth’s Church in Lombard-street, now 
nearing completion; and the Great Northern and City, 
from Finsbury Park to Moorgate-street ; and the Hamp- 
stead, St. Pancras, and Charing Cross Railway. 

Of all these schemes, that of the Central London Rail- 
way will undoubtedly prove the most useful. Londoners, 
therefore, who live in that centre of the circle round which 
go the District and Metropolitan Railways, leaving the 
circle itself to be served only by the democratic omnibus 
or the middle-class cab, will welcome the progress towards 
completion of the Central London Railway. The saving 
of time to the fifty or sixty millions of passengers who are 
estimated to use the new line will be immense, for from 
end to end, from Shepherd’s-bush to Liverpool-street, the 
journey, including stoppages at the fourteen stations, will 
take but twenty-five minutes, as against the hour and a- 
quarter now consumed by omnibus. The difference, too, 
between the comfort of a well-lit and warmed railway 
carriage and an omnibus on a cold and rainy day will be 
incalculable, as those travellers who use the City and 
South London Railway from King William-street to 
Stockwell have already discovered. But two-and-a-half 
years must elapse before the railway is opened. 








AMERICAN BLAST FURNACE PRACTICE. 
By Jno. L. STEVENSON, 
No. I. 

I PROPOSE to give in as concise a manner as possible 
particulars, with drawings, of a blast furnace plant for a 
minimum nominal make of 200 tons per day of twenty- 
four hours, per furnace, from ores containing 50 per cent. 
of iron for which the furnaces were designed. 

I say nominal because of the uncertainty of keeping to 
that output on every day of the month, it will either be 
more or less according to surrounding influences, as quality 
of ore or coke used for the time being, as well as to the 
attention the furnace accessories are receiving. 

Regularity of blast and a continuous high pressure are 
essentially the great requirements for a large and profit- 
able production, with small coke consumption and regular 
quality of iron. If the furnace plant has been designed 
with anything like intelligence there will be a sufficient 
amount of stove power to maintain the heat of the blast 
at an even temperature under the pressure required. 

There is no possibility of disguising the fact that, what- 
ever we have done in the past to maintain our metal- 
lurgical supremacy, we have been considerably left behind 
in regard to large outputs in blast furnace practice ; but 
I think we are mending, for during the last few years 
some very good and successful furnaces have been con- 
structed, notably by the Dowlais Co. and Samuelson 
and Co.; but the Jarrow furnace, as given in Mr. E. 
Windsor Richards’ very practical and useful address to 
the members of the Society of Mechanical Engineers, was 
anything but successful. The heat of the blast was 


evidently satisfactory, the coke good, but 3}]b. pressure 
of blast for a 20ft. bosh is considerably too low. The 
bosh itself is out of proportion to the size of furnace. 

As regards stoves, it is not a question of who can work 





a furnace with less stoves than anyone else, or who can 
show they have less stoves per furnace. 


The question is 








a matter of so many square feet of heating surface per 
ton of iron per furnace. As Sir Lowthian Bell said, during 
the discussion on the Ford and Moncur stove, at the last 
meeting of the Iron and Steel Institute, it would have 
been more advantageous if the surface required had been 
compared to the quantity of iron produced. This is 
never overlooked in the American practice. 

I am giving in full a specification of a plant of two 
furnaces built in the United States, which will no doubt 
be of interest to many readers who take an active part 
in the construction or management of blast furnaces. 


SPECIFICATION. 


Furnaces.—The furnaces will be two in number, each 
to be 17ft. diameter of bosh, 75ft. high from hearth level 
to platform. 

Base plates.—The base plates will be in eight segments, 
fitted and linked together with wrought-iron bolts, the 
plates being 24in. thick and 24in. and 36in. wide, having a 
large boss made to receive column. 

Columns.—The columns will be eight in number, 18ft. 2in. 
high from hearth level, and will extend 36in. below ground 
level, to rest on base plates above mentioned. These 
columns will be 20in. in diameter at the bottom and 17in. 
at the top, and will be 1}in. thick. 

Mantel plate.—The mantel plate will be composed of 
two 10in. channels andone 10in. eye beam, spaced apart by 
strong cast iron distance bars, through which will be 
fastened bolts of proper size and strength; on the lower 
part of this mantel plate will be the proper castings to 
receive capitals of columns. The top of mantel plate will 
be covered in a strong and substantial manner with }in. 
plate iron, to which will be riveted the angle iron 4in. by 
din. by sin. for attaching casing thereto. 

Furnace casing.—The casing will be of tank iron, 28ft. 
6in. in diameter at the bottom and 20ft. in diameter at 
the top, 56ft. high from top of mantel plate to platform. 
It will be composed of fourteen rings, as follows, com- 
mencing at the bottom :—Three rings of jin., then four 
rings of ;;in., then five rings of fin., and two rings of gin. 
Vertical seams of casing will be double riveted, and 
horizontal seams closely single riveted in a strong and 
substantial manner. 

Platform.—Round the furnace top will be attached a 
sufficient number of wrought iron brackets, to which the 
platform will be strongly riveted, and on which the 
bridge from hoist to furnace will rest. On the inner side 
of furnace shell will be riveted in position a sufficient 
number of cast iron brackets to carry the lip ring and 
floor plates around hopper, thus making the wrought- 
iron work carry the bell, hopper, and charging apparatus, 
and not depending upon the brickwork to support same. 

Bell and hopper.—The hopper for furnace will be 
12ft. diameter and 4ft. 2in. deep, fitted with an extension 
ring, against which the bell will seat. The bell will be 
10ft. diameter, truly machined to fit the extension ring 
of hopper, and connected to bell rods with bell beams of 
ample dimensions, also with safety rods. The bell and 
standards will be of the most approved pattern. To 
operate the bell to be attached to furnace casing an air 
cylinder of ample dimensions for the duty required; also 
crab rack and brake for operating bell by hand. 

Bridge.—The bridge will extend from hoist tower to 
furnace, and will be carried by three rolled or built beams 
of ample strength, on which will be placed oak beams, 
and on top of said oak beams a flooring of 3%; in. plate 
iron will be riveted, rivets countersunk and plates butt- 
strapped. Around the bridge and furnace platform-will 
be a guard rail of plate iron, 5]b. per square foot, braced 
on top with an angle-iron of proper size. 

Furnace base.—The base of furnace will be fitted up as 
follows :—The hearth will be protected by steel rails, with 
crinoline bands of the most modern construction, fitted 
with expansion bolts and joints. Contractor to provide in 
place the Lurmann cinder notch and arch of the most 
approved pattern. 

Tuyere arches.—The tuyere arches will be eight in 
number, and will be made of bronze. 

Bosh cooling plates.—Between the tuyere arches, as above 
specified, contractor will place one row of bosh cooling 
plates, and between tuyeres and mantel plates four rows, 
all these plates to be coursed with two rows of 1}in. extra 
heavy pipe. Above these rows of bosh cooling plates will 
be heavy wrought iron bands 8in. by jin., fitted with ex- 
pansion bolts and joints. 

Feed pipes.—Round the bosh, and placed in a con- 
venient position, will be a feed-pipe Sin. in diameter, to 
which will be attached a full and complete outfit of cocks 
supplying water to all the foregoing tuyeres, tuyere arches, 
bosh plates, &c, 

Waste pipe.—Inside the columns, in a convenient 
position, will be placed a waste pipe 9in. wide and 12in. 
deep, to which all the waste water from the foregoing 
parts will be led, and from which a suitable pipe will be 
laid to convey the water to a conduit built in the 
foundations. 

Bustle pipe.—To the furnace contractor will rivet in posi- 
tion eight strong cast iron brackets, from which will be sus- 
pended by bolts of proper dimension and strength a 
wrought iron bustle pipe 42in. in diameter, lined to a 
clear way of 24in., said bustle pipe to be of fin. plate 
iron. To this bustle pipe contractor will rivet eight patent 
revolving tuyere stocks 15in. diameter, and attached to 
said tuyere stocks will be eight blow pipes and 6in. 
bronze tuyeres. 

Downcomer.—The downcomer will be 72in. dia- 
meter, composed of Hin. plate iron carefully riveted. 
Upon the top of this will be constructed a 30in. bleeder 
with hinged valve on its top. Stairway: Round the 
downcomer above described contractor will place a spiral 
stairway giving easy access to top of furnace. 

Dust catcher—At the bottom of downcomer will be 
constructed a dust catcher 12ft. diameter, 16ft. high, 
arranged to cause counter currents allowing the dust 
to be deposited. It will be furnished with a counter- 
weighted bell for convenient discharge of the dust. 
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Brickwork.—The casing will be lined to the most 
approved lines with the best firebricks, commencing at 
the bottom with two Qin. layers on end, and then two 
18in. conical layers forming the bottom of furnace hearth. 
On this will be built a 27in. hearth wall and bosh lining 
tapering to top of bosh. The inwall will be 22}in. thick, 
of 9in. and 184in. blocks, behind which will be an expan- 
sion space filled with granulated cinder or broken bricks, 
and then 9in. of firebrick and 4in. of red brick next the 
shell. The downcomer will be lined with 44in, fire- 
bricks and the bleeder with 2jin. fire-brick. 

SPECIFICATION OF Hoist Tower. 

The hoist tower will be a wrought iron structure com- 
posed of six columns, braced and trussed as follows. 
Each column will consist of two 8in. channels spliced 
together, with plates and lattice strips. These columns 
will be of sufficient height, with spaces between them 
divided into seven panels of bracing, which will consist of 
6in. I beam struts and jin. tie rods, each tie rod having a 
1}in. threaded end and sleeve nut. On the top of this super- 
structure will be placed wooden beams, and upon these 
the bearings supporting the sheaves. Around the top of 
the hoist tower, on level of platform of furnace, will be 
constructed a building covering the sheaves, said building 
being sided and roofed with No. 22 corrugated iron. At 
the bottom of the hoist tower will be the brick hoist 
engine-house, 12ft. long and 15ft. wide, roofed, and having 
a door and window closely fitted, so as to be practically 
dust-proof. Within this engine-house will be an automatic 
hoisting engine of the most approved type, including all 
ropes, sheaves, &c., complete, the same to be 10in. by 10in. 
There will be two hoisting cages 9ft. by 9ft. 6in., made of 
well-seasoned hard wood timber, with an extra wearing 
floor of plate iron, with safety spring and ratchet. The 
guide posts will be furnished with heavy 3}in. by 3}in. 
angle iron guides carrying 3in. by 24in. maple safety guide 
strips, backed with heavy wooden stiffeners 4in. by 5in. 
ine, 

SPECIFICATION OF WHITWELL STOVEs. 

This specification embraces one plant consisting of 
seven of the latest improved Whitwell fire-brick hot blast 
stoves, each 20ft. in diameter, 60ft. total height, with mitre 
tops, each stove being provided with the proper outfit of 
valves and fittings, and in strict accordance with drawing 
herewith submitted. 

Casings.—The casings will be composed of No. 1 tank 
iron, the shells being 10 Ib. per square foot, excepting the 
lower ring, the ring at the spring of arch, the top and 
bottom, all of which shall be 124 1b. per square foot. All 
perpendicular and cross seams on top, besides the circular 
seams at base, will be double riveted in the best form, the 
rivets being < centres and jin. in diameter. The con- 
nection of shell and bottom will be of 4in. by 3in. angle- 
iron, with joints strapped. The joint of top and shell 
will be made by flanging the top. The whole casing will 
be carefully caulked throughout, so as to be practically 
air-tight. The valves on each stove will be as follows :— 

The gas inlet valve.—Will be 22in. in the clear 
diameter, and will be a water-cooled valve operated by a 
rack upon a water-cooled seat. To this valve will be 
attached a slide damper and frame ; and on central com- 
bustion chamber will be placed a 13in. gas inlet valve, 
fitted and water cooled as above. 

The hot-blast valve-—Will have a clear diameter of 
24in., and will consist of a water-cooled poppet valve 
operated by an endless chain and crank, the valve care- 
fully counterweighted when full of water. The connec- 
tion between the casing of hot-blast valve and stove will 
be of the same diameter as the valve casing, and will be 
flanged on one end to suit radius of stove, and on the 
other end to suit valve casing. 

Chimney valve.—Will be 48in. in diameter, and will be 
similar in construction to the hot-blast valve. 

Cold blast valve.—On the side of stove will be 24in. in 
the clear-bolted to an elbow, which in turn will be bolted 
to a skew pipe to introduce the blast under arches at the 
coldest side of stove. 

Air valves and cleaning doors.—To introduce air to 
oxidise the gases there will be placed in the ends of arch- 
way under combustion chamber two 16in. air-valves and 
cleaning doors combined, also at foot of second up-pass 
two 16in. air valves and cleaning doors combined. The 
third pass being used as a central combustion chamber, 
will be fitted with a 13in. gas inlet valve on side of 
chamber, and opposite to it a 14in. air valve, and on 
fourth pass one 18in. by 30in. cleaning door. On top of 
each stove will be three cleaning doors 24in. by 30in. 
These cleaning doors and frames will be carefully 
machined and provided with T-headed bolts in slots, that 
they may be readily removed and replaced, at the same 
time making good joints at once. 

Water fittings.—Water piping for the purpose of dis- 
tributing water to cool the above seats will be provided 
in place, also the proper piping and troughs for the collec- 
tion of water. 

Eyesights.—That the action of the combustion may be 
observed with accuracy, sight-holes are provided at the 
bottom of each stove, so situated that any portion of 
stove may be examined at any time. 

Top platform.—Contractor will place around top of 
stoves on proper brackets an open lattice gallery, around 
which will be a hand railing, and will attach to said 
gallery a bridge connecting all the stoves together. 

Brickwork.—The brickwork of these stoves is to be 
according to the most modern design, the general spacing 
of chambers to be as per detail drawing. 

Quality of bricks.—The quality of fire-bricks for these 
stoves will be as follows: Combustion chamber, top and 
bottom arches, all of first quality; 6ft. on top of first 
down-pass, first quality ; secondary combustion chamber 

faced with 4tin., first quality; 6ft. top of last pass, first 
quality; valve casing and connections, first quality ; 
valance, second quality, excepting 4in. of red brick in 
circumferential wall next to casing. 


SpeciFIcaTION oF DrauGuT Sack. 
This draught stack will be of standard pattern, 11ft. 





in the clear diameter, 180ft. high from top of foundations. 
It will have a tapering base 20ft. high and 254in. in 
diameter at the bottom, 165in. at the top, built of plate 
iron 15 1b. per square foot. To this base will be riveted a 
wrought iron casing tapering from 165in. at the bottom to 
141in. at the top, and 160ft. high, composed of 12} lb. 
plate iron at the bottom, and gradually thinning to 5lb. at 
the top. It will be surmounted by an ornament of 
standard shape, made of No. 14 sheetiron. All theseams 
of shell will be single riveted. An iron ladder will be 
secured to the outside of casing, extending from ground 
level to top. At the bottom the casing will be riveted to 
cast iron foundation plates held to the foundation by 
eight bolts passing entirely through said foundation, and 
having their lower ends secured to anchor plate built in 
foundation. Bolt ends upset to 2$in. diameter. This 
draught stack will be lined with fire-bricks of second 
quality, commencing at the bottom with 13}in. of brick- 
work, and ending with 44in. at the top, having a clean 
diameter of 11ft. throughout, as mentioned above. 








JUBILEE OF THE LONDON AND NORTH- 
WESTERN RAILWAY. 


Tue fruitful session of 1846 produced many measures of 
first-rate importance, but few which have been more bene- 
ficial to the country at large than the Act incorporating the 
great society which celebrated its jubilee yesterday. The 
London and North-Western at once took the first place 
amongst English railways, and, except in mere length of line, 
may certainly be said to hold it still. 

The present company is an amalgamation of the London 
and Birmingham, the Grand Junction, and the Manchester 
and Birmingham Railways, the Act incorporating them as 
the London and North-Western receiving the Royal Assent 
on July 16th, 1846. Of these three lines the two first were 
sanctioned on the same day, May 6th, 1833. The name of 
one explains its object ; that of the Grand Junction was to 
unite the London and Birmingham, at Birmingham, with 
the Liverpool and Manchester Railway. This was effected by 
making a line through Wolverhampton, Stafford, and Crewe 
to Warrington, and purchasing the Warrington and Newton 
line, 43 miles long, which joined the older line at Newton by 
a double curve. The Manchester and Birmingham was in- 
tended to run from Manchester to the Grand Junction at 
Norton Bridge, thus cutting off the long detour by Newton 
Junction, but was altered to join it instead at Crewe. At 
the date of the amalgamation the London and Birmingham 
comprised its original main line of 112} miles, and branches 
to Aylesbury, Bedford—nearly finished—Peterborough, and 
Warwick. The Grand Junction’s main line was only 78 miles 
in length, but the company had already acquired the Chester 
and Crewe, the Liverpool and Manchester and North Union, 
from near Newton Junction to Preston. With the Man- 
chester and Birmingham system of 31 miles and sundry 
short connections, the united company represented 404 miles 
of railway, with a nominal capital of £17,242,310. In each 
company, however, there were some classes of shares not 
fully paid up. This huge capital, as it was then thought, 
was taken to be contributed as follows :— 








London and Birmingham .. £8,653,750 
Grams cane. ss. MS. CE: 5,788,560 
Manchester and Birmingham... .. .. .. 2,800,000 

Total .. oo oo os £17,2900,010 


And for some years the Lor.don ard North Western was ruled 
by three different Boards, named after the three com- 
panies, and numbering nine, six, and three directors respec- 
tively. This arrangement has long been done away with, 
and the present Board consists of twenty-six members, 
including one nominated by the Duke of Sutherland, in 
virtue originally of a large holding in the Liverpool and 
Manchester Railway. As a matter of fact, the Dukes of 
Sutherland usually nominate themselves to the post, and 
have always been very efficient directors. Shareholders in 
the new company were given amounts of stock or shares 


equivalent to their original holdings, but the dividends were | y 


only calculated upon what they had actually paid up. Bor- 
rowing powers to the extent of £5,747,000, or one-third of 
the nominal capital, were obtained under the Act of 1846. 

Schemes for railways between London, Birmingham, Liver- 
pool, and Manchester date back, under various titles, so far 
as 1824. Some contemplated using horses, others ‘“ loco- 
motive steam-engines,” others partly these and partly 
stationary engines. In 1825, during the first railway mania, 
both a London and Birmingham and a Grand Junction Rail- 
way were brought out. The former was to have been a line 
from the Docks by Islington, Paddington, Tring, Banbury, 
and Kenilworth. John Rennie was instructed to make 
surveys, but the project failed. The Grand Junction of that 
time seems to have been a great cross-line—Liverpool to 
London and Bristol to Hull, intersecting at Birmingham. 
Rennie, Walker, Brunton, and Jessop were to be the en- 
gineers for the four sections of the line, for which only two 
millions was to be raised; but in June, 1825, the company 
advertised that the conflict of opinions as to cost and traffic, 
and the general opposition to locomotives, had determined 
them to suspend all further proceedings. By 1830, London, 
Birmingham, and Liverpool lines were again proposed, but 
under a very crude form. It was expected, for instance, that 
a single line might be made for £6000 a mile, to be worked 
by horses at eight miles an hour. One of these schemes 
avowedly awaited the opening of the Liverpool and Man- 
chester, to see if locomotives would really answer. Their 
complete success soon settled the matter, and the London 
and Birmingham and Grand Junction lines were before 
Parliament in 1832, 

As first planned, the former was to start from “a field on 
the west side of the high road leading from London to 
Hampstead,” near a well-known hostelry called the Chalk 
Farm Tavern, and on land belonging to the Earl of South- 
ampton. Ground was broken in the summer of 1834, but it 
was soon found necessary to get nearer to London, and an 
Act of July 3rd, 1835, authorised an extension to ‘‘a place 
called Euston-grove, on the north side of Drummond-street, 
near Euston-square.” This extension of about 14 miles not 
being quite ready, the line was opened from Chalk Farm or 
Camden to Boxmoor, 23} miles, July 20th, 1837, and from 
Euston, October 14th, in the same year. The neighbourhood 
east of the Regent’s Park, being just then a very fashionable 
and new quarter of the town, the landowners objected to loco- 
motives being employed, although the Act only forbids 
stationary engines being used south of the Regent’s Canal. 
The three-quarters of a mile from the latter, falling on the 
average 1 in 85 towards Euston, but partly 1 in 66, was 





therefore worked by two marine engines of 60-horse power 
fixed on the north bank of the canal. Each moved an end- 
less rope 2°3 miles long, Tin. in circumference, and 117? tons 
in weight. Four lines of rails were laid, the whole arrange- 
ment being duplicated in case of failure of any kind. Notice 
that a train was ready to leave Euston was given by an 
apparatus consisting of a loaded air vessel sinking in a recep- 
tacle of water having an air-pipe up its centre. The pipe 
ended at the engine-house in a whistle, at the sound of which 
was the signal to start the engines. These were very defec- 
tive and extravagant, owing to the ridiculous pressure of 
43 1b. at which they worked. They had to be run for several 
minutes before they were wanted, to get up the vacuum, 
of which the power mostly consisted, and in this they were 
helped by a small separate engine. Probably they were hardly 
equal to the increased weight of the trains later on ; anyhow, 
for various reasons, the new company speedily dispensed 
with them. The two chimneys, 132ft. 3in. high, connected 
with the boilers of the winding engines, stood like gigantic 
sentries on each side of the line, and for many years formed 
one of the landmarks of London. Although every other rail- 
way in London has enlarged the means of access to its ter- 
minus, generally several times over, the London and North- 
Western has positively less than its predecessor had in 1837. 
For about half a mile one of the old down lines is now 
merely used as a siding for spare coaches. The virtual 
absence of local traffic at Euston, owing to the connections 
at Willesden and Chalk Farm with the North London, has 
produced this singular result. 

Nothing of the original Euston terminus now remains save 
the great Doric gateway by Hardwick, and the lodges and 
gates of the street front. The gateway, or propyleum, cost 
£35,000, and though a fine work in itself, it is difficult to con- 
ceive anything more unsuitable for railway purposes. Up in 
the top isa small room, said to be devoted to papers and 
documents, and no doubt quite proof against fire. Access is 
obtained by stairs within the eastern wall, but none of the 
columns are solid. Of the foursmall lodges the westernmost 
has been pulled down and the next is now a post-office. The 
old station-yard comprised only seven acres of land, there 
were four lines of rail under a shed 80ft. wide, with offices 
behind the third lodge. Most of Euston as it now exists, 
except the very fine new portion on the left, opened three or 
four years ago, dates from 1847-49. The great hall has been 
described as “perhaps the most magnificent saloon in 
Europe.” Itis about 140ft. by 60ft., and fully 70ft. high ; 
from Hardwick’s designs. The statue of George Stephenson 
in it is by Baily, but it always seems odd that Robert 
Stephenson’s statue should be stuck out in the Euston-road 
to contemplate the fumes arising from the Metropolitan 
Railway ventilators. 

The policy of amalgamations which led to the formation of 
the London and North-Western Company was speedily fol- 
lowed up by it with important results. In 1847 the Trent 
Valley Railway from Rugby to Stafford was opened and 
declared formally to be part of the main line. It saved eight 
miles to Stafford and places north of it, but left Birmingham 
and its valuable traffic district on a loop of secondary import- 
ance. The Lancaster and Carlisle line, 693 miles in length, 
was taken on a lease of 900 years, and by subscribing to the 
Caledonian Railway, then under construction, the North- 
Western assured to itself a good share in the traffic between 
England and Scotland. By taking a million pounds worth 
of shares in the Chester and Holyhead—84}? miles—the 
virtual monopoly of the traffic to Ireland also came into its 
hands. This line was opened throughout in 1850, on the 
completion of Robert Stephenson’s magnificent bridge over 
the Menai Straits,and was amalgamated with the North- 
Western eight years later. In the sixties the company com- 
pleted its communications with Swansea and the South 
Wales ports by obtaining running powers or acquiring lines 
in connection with the Shrewsbury and Hereford Railway— 
which is owned jointly with the Great Western—at Craven 
Arms and Hereford. A vast number of connecting lines, 
branches, and extensions, have of course been made since 
those days, but the main features of the system, as a line 
from London to Carlisle, with branches from Crewe to Holy- 
head, Liverpool, and Manchester, were settled nearly fifty 


ears ago. 

The North-Western sticks to old customs. Its passenger 
guards still carry a timepiece slung over the shoulder by a 
broad leather belt with silver buckles, just as they did on the 
London and Birmingham nearly sixty years ago. Sunday 
traffic is kept down to the lowest possible amount, in accord- 
ance with one of the company’s earliest resolutions. 

To Mr. Ramsbottom is due the credit of having 
invented the ingenious system of taking up water 
without stopping, and it was the first line in this country 
to use Giffard’s injector. The three-cylinder system of 
compound engine owes its birth to Crewe Works, whilst 
travelling post-offices were run on the London and Birming- 
ham within a few months of its opening. 

The public sees North-Western stock at 200, and apparently 
likely to go higher still. The dividend has averaged £6 6s. 8d. 
per cent. during the fifty years, and has never been below 
4 percent. No line has so safe and unassailable a position, 
due in the first instance to the great business knowledge and 
foresight of Mr. George Carr Glynn, chairman of the London 
and Birmingham, and then of the London and North- 
Western. The later consolidation of its interests is prin- 
cipally due to Sir Richard Moon, and perhaps no line in the 
world has been managed with such conspicuous ability from 
its very beginning. At the present time, with its 120 millions 
of capital, it is the largest commercial undertaking on earth, 
and is certainly a wonderful monument of what human 
skill and energy, well-directed and well-trained, are able to 
effect. 








During the meeting of the British Association in 
Liverpool, in September, a number of the owners of works of 
manufacturing and engineering interest have offered to open their 
establishments for inspection. The half-day excursions on Satur- 
day, September 19th, include—(1) River excursion with the Mersey 
Dock Board ; (2) Overhead Electric Railway ; (3) Speke Hall, Hale 
Hall, &c.; (4) Thurstaston, Storeton Quarry—where the reptilian 
footprints are found, and the Leasowe submarine forest ; (5) Bid- 
ston Observatory ; (6) Chester and Hawarden ; (7) dredging excur- 
sion with the Lancashire Sea Fisheries steamer. Whole-day 
excursions on Thursday, September 24th—(1) Chester and Eaton 
Hall ; (2) Rivington Waterworks, &c.; (3) Llandudno and Beau- 
maris by sea; (4) Manchester Ship Canal, &c.; (5) Prestatyn, 
Tremerchion Caves, and Corwen ; (6) Northwich, Weaver Naviga- 
tion, and Delamere Forest. At the end of the meeting there will 
be longer excursions, extending over several days, to the Vyrnwy 
Waterworks in Wales and to the English lakes ; and a specially 
scientific excursion to the Isle of Man, for which a separate pro- 

ramme has been prepared, covering five days—Thursday to 
lieder inclusive, 
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BELFAST AND ITS INDUSTRIES. 
(By our Special Commissioner.) 


In view of the forthcoming meetings of the Institution 
of Mechanical Engineers which are to be held in Belfast, | 
it will no doubt be of interest to give some account of | 
It 
is without doubt the chief business centre in Ireland, and 
trade seems to have improved, as it has in the rest of the 
United Kingdom. Looking down the list of papers which 
form the syllabus for the meetings, I was struck with the 
amount of matter which is to be dealt with, but at 
present my business is rather to give some slight account 


the city and of the various industries carried on there. 


of the chief points of interest in the city to an engineer, 


and to prepare the way, so that the visitor may know what | 


is best worth seeing. The list of firms who have kindly 
consented to open their doors to the visitors during their 


stay in the city is somewhat long, and I fear that in the | 


space at my disposal I shall be able to deal only with 
some of the principal. 


THE PORT OF BELFAST, 


It has, of course, required many years of patient work 
and intelligent engineering on the part of successive 
Harbour Boards to give Belfast the complete system of 
docks and quays she possesses to-day. The harbour 
contains about fourteen square miles of anchorage’ground, 
with from two to ten fathoms of water, and as; it is 


sheltered from winds, affords a natural refuge for vessels | 






——<—<—<——e, 


known all over the world, that it is a guarantee of good 
workmanship. The history of British shipbuilding pre. 
sents few instances of such rapid development as that 
which is afforded by the firm, and to it Belfast owes its 
reputation as a great centre of the business, and few 
finer vessels are turned out anywhere than leave the 
slips on the banks of the Lagan. 

It is now upwards of forty-five years since the founda. 
tion of the business was laid, the nucleus of the concern 
being the. Belfast Ironworks, started in Eliza-street in 
1850, by Messrs. Thomas Barnes and Co. This under. 
taking was not, as a whole, successful, as Messrs. Barnes 
intended to begin the actual manufacture of iron in Bel. 
fast. This purpose was, however, defeated by the heavy 
expense entailed in the importation of coals; but a 
secondary part of the enterprise—namely, a shipbuilding 
yard, situated on Queen’s Island—survived and prospered, 
and was the germ from which has sprung the present 
gigantic business. 

Messrs. Robert Hickson and Co. were the proprietors 
of the yard until 1858, and they turned out a number of 
ships and steamers of a good class, which were not long in 
winning a creditable reputation. Until this period the late 
Mr. E. J. Harland (afterwards Sir Edward J. Harland,Bart., 
J.P., M.P.) was manager of Messrs. Hickson’s business, 
and in 1859 he acquired complete possession of that firm's 
yards for iron shipbuilding, and also of the adjoining 
yards of the Belfast Shipbuilding Company for the con. 
struction of wooden vessels. Two years later he was 


In order to meet the further requirements of the 
| increasing trade of the port, instructions were given in 
1874 for works of considerable size; these consisted of a 
large wet dock 1200ft. in length, exclusive of the entrance, 
and 280ft. in width, with a depth of 20ft. at low water. 
This dock was to be increased an additional distance of 
1250ft., which would close the Clarendon Dock and do 
away with twoold graving docks. This was finally accom- 
plished ; and besides that, a graving dock was built on the 
= side, capable of receiving the largest vessels then 
built. 

The trade of the port meanwhile increased, and in 1875 
the export of iron ore was 55,498 tons, being 22,390 tons 
more than in the previous year. The export of rock salt 
was 7473 tons, being 307 tons greater; and the export of 

| limestone 29,800 tons, an increase of 7432 tons. In 1875 

| the reconstruction of Queen’s Quay was undertaken, and 

in 1876 a sum of £31,856 was paid on account of this 

work alone. In this year the late Sir Edward J. Harland 

| was made chairman of the Harbour Board, and occupied 

| that position until 1886. He was created a baronet in 
1885. 

Since that period successive improvements have taken 
place, in 1880 about 450ft. of goods sheds were recon- 
structed on Donegal Quay, and in 1881 powers were 
obtained from Parliament to carry out the following 

| works :—The reconstruction of Donegal and Princess 
Quays; improvement of Clarendon Dock; formation of 
deep-water tidal docks, suitable for the largest ocean 



















navigating the North Channel. It may be defined as 
lying between Queen’s Bridge and an imaginary line 
drawn from Carrickfergus to Grey Point. The tide rises 
at the quays about 9ft. on springs, and 6ft. 6in. on neaps, 
and flows up the Lagan river until it reaches the first 
weir of the Lagan Navigation Company’s canal, about 
two and a-half miles above Queen’s Bridge. The channel 
at its entrance into the lough is about 300ft. wide at the 
bottom, and 26ft. deep at high water. 

In the year 1847 the completion was made of the ex- 
tensive improvements begun in 1839, and the accounts | 
for 1851 showed that the total value of the corporate | 
property was £506,312, giving a surplus above the debt | 
and other claims of £125,748. Late in the summer of | 
1850 the Commissioners resolved to build small light- | 
houses from Garmoyle upwards, with accommodation for | 
resident light keepers, so as to supersede the use of a | 
boat for attending to the channel light. These were 
finished and ready for light by the autumn of 1851, but 
were afterwards done away with on the completion of the 
new straight channel in 1893. Other improvements | 
were made, including a new harbour office finished in 
1854 at a cost of £8306. In the report of the Commis- | 
sioners for 1854 we find an allusion to a new shipyard | 
formed for Mr. Hickson on Queen’s Island, with the object | 
of encouraging iron shipbuilding, and it appears that an 


iron vessel of 220ft. keel was on the stocks, and that | 


another of larger dimensions was about to be laid down. 


In 1858 the Commissioners completed the work of re- | 


claiming a large portion of the marsh lands on the County 
Down side of the river, the reclamations including the 
part afterwards known as Victoria Park. During the year 
1860 there was an increase over the year 1859 of 1280 
vessels and 100,075 tons, of which the foreign trade had 
increased by 18,127 tons. A new export trade was begun 
in 1860, the shipment of iron ores, and although in that | 
year the shipment was only 400 tons, it had reached 8549 
tons in the next year. Although the port has now risen 
to be the third revenue port in the United Kingdom, | 
nothing has yet been done to fortify it. 

The first really important works undertaken by the 
Harbour Commissioners were begun in 1864, and con- | 
sisted of a floating dock and tidal dock on the County | 
Antrim side of the harbour, and a graving or dry dock | 
and tidal basin on the County Down side. These docks | 
were not complete until 1871. The Hamilton Graving 
Dock and Abercorn basin were, however, finished and 
formally opened by the Lord-Lieutenant in 1867. The | 
Spencer Dock, Dufferin Dock, and entrance basin were | 
opened in 1872. The cost of the works amounted to | 
£95,334, including gates, mooring posts, chains, paving, &c. 

In 1872 was begun the renewal of the entire length of | 
Albert Quay, and its extension to a circular pier at the | 
head of Spencer Dock. The entire length of the work | 
was 680 yards, but it still left about 1776ft. of timber | 


| 
| 


wharf to be renewed, and this work, when completed, | attraction will be the splendid works of Messrs. Harland 
and Wolff, Limited. The name of the firm is so well | 


cost about £50,000. 
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GENERAL PLAN OF THE PORT OF BELFAST 


steamers; the construction of a large graving dock, in | joined by his partner, Mr. G. V. Wolff, M.P., and in 
connection with ground to be set apart on each side of it | 1874 the co-partnership was strengthened by the acces- 
for shipbuilding yards, and the continuation of the | sion of two of their pupils, Mr. W. H. Wilson and Mr. 
Victoria Channel in a straight line out to deep water. | W. J. Pirrie, now Lord Mayor of Belfast. In 1889 the 
Almost all the above works have now been carried | concern became a private limited liability company, Sir 
out. In 1885 the Prince of Wales opened the recon- | EdwardJ. Harland, Bart., being the principal, with Messrs. 
structed Donegal Quay to traffic, and on this occasion the Wolff, Wilson, and Pirrie as colleagues in the proprietor- 
Princess of Wales turned the first sod of the excavation | ship. During the last thirty years the progress of the 
for the new Alexandra Graving Dock. In the same year business has been practically uninterrupted, and at the 
an extensive shipbuilding yard was put in full operation present day it stands not only at the head of the 
on the County Down side of the harbour. shipbuilding trade in Ireland, but in the world. During 
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RIVER 
SHIPYARD AND ENGINE WORKS, MESSRS. HARLAND AND WOOLF, BELFAST 


In May, 1889, the late Prince Albert Victor visited | the five years ending 1884 the output amounted to no 
the port and opened the new Alexandra graving fewer than forty-two ships of an aggregate tonnage of 
dock. On that occasion the 8.8. Teutonic, of 10,000 tons | 105,625 tons, and within the three and a-half years imme- 
gross register, built, engined, and fitted by Messrs. | diately following that period the firm began, completed, 
Harland and Wolff, was successfully docked. We give a| and launched thirty-four vessels of a total register of 
plan, Fig. 1, of the harbour, which shows clearly the various | 89,770 tons. During the three years ending 1890 thirty- 
docks, and also shows the ground occupied by the im- | one vessels were launched, having an aggregate tonnage 
mense works of Messrs. Harland and Wolff to the north- of 126,175 tons. During the years 1890 to 1894 it 
west of the Abercorn basin on both sides of the Queen’s- | had turned out the greatest tonnage of any concern 
road. in the United Kingdom, and was only prevented 


. _ | from doing so in the year 1895 also by the great strike, 
THE WORKS OF MESSRS. HARLAND AND WOLFF. which delayed the launching of several vessels. Messrs. 
There can be little doubt that the chief centre of 


Gray, of Hartlepool, headed the list in that year. 
During the present year, up to date, the firm has 
launched about 47,000 tons of shipping. This includes the 
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Peninsular and Oriental s.s. China; the new vessel 


Canada for the Dominion Line; two large cargo boats | 
for Messrs. Bates, of Liverpool; the European for the | 


West Indian Pacific Company; and the Conic for the 
Belfast Steamship Company. The visitors will be able 
to see in course of construction the Pennsylvania for the 


Hamburg American Line, which will be the largest cargo | 








stand. It must be remembered that not only are the | fourteen or fifteen large steamers every year. The works 


hulls of the vessels built here, but also the engines, 


are situated on both sides of the Queen’s-road, and I first 


boilers, and the whole of the fittings. Large twin-screw | called at the shipbuilding department, which lies on the 
steamers may be said to be almost a speciality here. A 
| number of vessels for her Majesty’s Navy were built here, 

including the torpedo depét-ship Hecla, which was 
originally constructed for trade. 


Perhaps, however, the 








Fig. 3-INTERIOR OF DRAWING OFFICE 


boat in existence, having a tonnage of 11.320 tons; length 
between perpendiculars, 560ft.; breadth, 62ft.; depth, 
42ft.; and thus considerably larger than the Georgic 
already referred to. Alsotwo other vessels 400ft. long, 
not yet named, for the same company; three vessels for 
the Union Steamship Company; one for the Pacific 
Navigation Company ; one for the Netherlands American 








greatest fame has accrued to the firm from its long and 
creditable connection with the White Star Line, whose 
entire fleet, for more than twenty years, was Jaunched 
here. I need only mention the names of the Majestic and 
the Teutonic. At present the works employ over 9000 
skilled workmen and apprentices. Since the organisation 
of the firm nearly 1,000,000 tons of ocean-going craft 














Fig. 10O—BALLAST TANK OF DOMINION LINER CANADA 


Company, of Rotterdam, and several others; while the | have been turned out. 
| Atlantic Transport Line were built here—the Massa- 


The works are situated upon; what was formerly an | chusetts, Manitoba, Mohawk,and Mobile. 


engines for H.M.S. Hannibal are just. being finished. 


island in the Lagan, but this is now completely joined to | 


the mainland. A very large part of the area is made | firms exceeded 100,000 tons notwithstanding the strike, 
By this means a large | and this was about one-tenth of the total production of 
extent of otherwise useless ground has been reclaimed | the United Kingdom, and at least equal to the whole 
from the river, and thus out of the mud has been created | cutput of the rest of the world, excluding the United 
about 80 acres of land upon which the works now | K ngdom. Messrs. Harland and Wolff turn out now about 


ground, supported upon piles. 


Four of the five ships of the 


Last year the shipbuilding output for the two Belfast 


bank of the river Lagan. This portion of the business is 
under the management of Mr. Alexander M. Carlisle, and 
on entering his office one observes hung on the wall a 
large blue printed paper, bearing the following words :— 
‘“* Notice.—The hours of attendance in this office are, To 
canvassers for church subscriptions, 10 till2. Book and 
insurance agents, 2 till4. Commercial travellers, beggars, 
and advertising men, all day. We attend to our own 
business at night.” 

After having explained the object of my visit, Mr. 
Carlisle presented me with a small plan of the works, 
showing the route by which the visitors will be taken 
through the various shops. This is given in Fig.2. The 
point of arrival is Block 1. Passing along a corridor on 
each side of which are arranged the general offices and 
waiting rooms, the visitor enters the drawing-office, only 
recently built, and illustrated from a photograph on 
Fig. 3. It is a fine spacious and lofty room, with an 
arched roof divided into panels, provided with top lights 
and plenty of window area at sides and ends. It is also 
furnished with electric lighting by means of five counter- 
weighted ceiling pendants, the centre one carrying an 
incandescent lamp of 200-candle power, and the other 
four each carrying one 150-candle power lamp. Mr. 
Mullan, the head draughtsman, states that the lighting 
is amply sufficient, and as the lamps are high up, the 
rays are well distributed. 

The drawing-boards are, of course, of very large size, 
as the designs are got out to a scale of jin. to a foot; and 
as many of the vessels are from 500ft. to 600ft. long, 
the drawings are of great length. The boards are 
stiffened by a longitudinal rib at the back, and the tee 
squares are used across the width of the boards instead 
of longitudinally. It was explained that, to begin with, a 
rough sketch design is got out, that this is then sent into 
the model room, where a half model of the hull is then 
made. This is fixed to a board and sent back into the 
drawing-office, and there a draughtsman sets off the 
positions of the frames upon the back board, and then in 
the model shop these lines are “ screeved” or scribed 
vertically on the model. The whole of the lines repre- 
senting decks and plating are then marked off upon the 
wooden model, and the draughtsman proceeds to set off 
the joints in such a way as to break joint as much as pos- 
sible with others in adjoining strakes. All the models are 
made to a scale of jin. tolft. Designs are then prepared, 
showing how the various strakes run, and each strake is 
lettered and marked “ in” or “‘ out,” as the case may be. 
The whole of the hull is built of mild steel, and the 
dimensions for thickness are always given in twentieths 
of an inch, whereas for wrought iron dimensions are given 
in sixteenths. In examining a set of drawings which 
were in hand, I observed that the garboard strake plates 
were figured 33, the sheer strake 3}, and the bilge }§ to 
47, while the frames were Tin. by, 3}in. by }}in.; the 
longer plates were about 28ft. 

The whole of the original drawings are stretched and 
glued to the drawing-boards, and the shop-tracings are 
made on cloth and coloured and fully dimensioned. 
The bow of vessels made by this firm is always cut 
away, and the stern is made as shown in the sketch A ; 
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Sketch A 


the rudder is therefore lifted well above the level of 
the keel, so that if a vessel should get aground, 
it is very probable that the rudder would suffer 
no damage at all. In the case of twin propellers they 
are arranged so that the blades of one propeller overlap 
those of the other, and the port propeller is placed a 
little forward of the other to allow of this arrangement. 
This form of stern considerably lightens the after part of 
the vessel, and gives more clear water for the propellers 
to act upon. Visitors will also notice that the steel 
casting which forms the brackets for the propeller shafts 
is somewhat shorter than is usually the case, and the 
plating of the hull is carried entirely round it, forming a 
very strong construction. I believe the first of these was 
exhibited in the Inventions Exhibition in London. It is 
stated that with this design of stern the vessels answer 
better to the rudder than with the ordinary construction. 
The rudder itself consists of one single steel plate lin. 
thick in the large vessels, and this is carried by a cast 
steel skeleton frame consisting of arms, between which the 
plate is riveted. 

Before leaving this subject, it may be well to state 
that, of course, all the materials for shipbuilding are 
imported ; the steel 
castings are ob- 
tained as a rule 
from either the 
Barrow Steel Com- 





C4 pany, the Steel 
CHANNEL BAB REVERSE BAB Company of Scot- 
FRAMES land, or the Dar- 


lington Forge Company. Another point which may 








be noted is thatthe framing consists of channel 
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steel, instead of the more usual reverse angle bar. 
See Fig. 4. The tank bottom is also made with 
continuous floor plates across the boat, butted at the 
centre, and all plates are scarfed where they close vertical 
seams, as shown in Fig. 5. Plates are not tested at the 
works. This is done at the 

manufacturer's works, as, of 

course, it would not do to  ~------- 
have to reject the plates 
after having been brought so 
far by rail and sea. 

In the drawing-oftice will 
be seen a beautiful model of 
the White Star Company's 
vessel the Georgic; length, 
560ft.; breadth, 60ft.; and depth, 40ft.; and gross tonnage 
10,077 tons. This boat was specially built for the cattle 
trade, and has been running now about eight months. 
The model is to a scale of }in. to a foot, is finished in 
every detail, and deserves very careful attention. 

Another model to a scale of jin. to a foot represents 
four vessels built for the Atlantic Transport Company, 
Limited, and already referred to. Its length is 445ft., 
breadth 49ft., and depth 34ft.; tonnage, 5590 tons. 

Alongside the drawing-office an exactly similar building 
is about to be erected for the book-keeping staff. This is 
not yet in hand, but when completed will be an important 
improvement. 

Leaving the drawing-office, we now pass into the model 
room, which adjoins it. Here are prepared the half 
models of the hulls, to which I have already referred, and 
the beautiful lines of the vessels are here first decided 
upon. Referring to the small plan of the works—Fig. 2 
——we now pass on to No. 2, the joiners’ shop, a fine 
roomy building, the ground floor being devoted to the 
heavier work, which is fitted up in the vessels by the 
joiners themselves. In a gallery running round the 
building are the cabinet-makers, and at one end the 
polishing shop, shut off to itself. The foreman’s office 
is also in the gallery, and a gangway runs across one 
end, so as to allow of complete supervision over the 
whole of the workmen. The roof is supported on 
curious wooden bow-shaped trellis girders, which are 
well shown in several of our illustrations, notably Fig. 7; 
this type of roof truss appears to be common in and 
peculiar to Belfast. Descending from the gallery, we find 
on the ground floor various types of planing, sand paper- 
ing, and other wood-working machines, driven by a 
vertical engine of the inverted type, driving the shafting 
by means of ropes off the fly-wheels. One feature 
deserving special attention, both here and in the adjoining 
shops, is the very complete arrangement for collecting and 
carrying away all the sawdust and euttings produced by 
the machinery below each machine; a hole is provided in 
the floor and this communicates with a large galvanised 
iron tube, in which a powerful suction is maintained by 
means of rotaryfans. The whole of the waste is carried 
up these pipes into large containers in the adjoining shop, 
and there used as fuel. The floors of the shops are thus 
kept perfectly clear of sawdust, and the air is free from 
flying particles, thus rendering the work much safer than 
in ordinary cases. The bulk of the fittings used in the 
vessels are of teak. 

No. 4 on the plan is the saw mill, and this we next 
enter. In one corner are placed two large Lancashire 
boilers, one being of the usual type, and fired with coal; 
the other has in front of it a special furnace for burning 
wood refuse and sawdust. The whole of the sawdust is 
delivered in heaps close to the furnace; in fact, as I 
watched the stoking and saw the volumes of sparks which 
came out of the furnace doors when the fires were raked, 
the heaps appeared to be dangerously near the fires 
themselves. I was assured, however, that no accident 
had happened, and that the whole of the works were 
well supplied with fire hose and other appliances. This 
second boiler receives the heat direct from the furnace, 
and no coal is used with it whatever, so that about one 
half of the necessary steam is produced without the use 
of any coal. 

In this saw mill—Fig. 6—will be found all kinds of 
band saws for treating heavy logs, and narrow-gauge lines 
are laid everywhere to facilitate the moving of heavy 
weights. One machine was preparing deck planks, while 
another of somewhat novel construction was preparing 
spars. The latter machine deserves particular mention. It 
will be well understood that the spars are round in section, 
and of greater diameter in the middle of their length than 
at the ends. It was formerly usual to cut them out 
parallel and octagonal in section, and then dress them off 
to the proper taper by hand; but this machine dresses 
the spar off to octagonal form and to the proper taper at 
once. The band saw is horizontal, and passes round two 
large pulleys, and is guided by rollers. The whole of the 
framework supporting the saw is, however, capable of 
movement in a vertical plane, so that it is traversed up 
and down by the attendant while the log is passing 
through. it was built by Messrs. Ransome and Co., 
of London. The sawdust produced by all of the machines 
is carried away beneath the floor, and then upwards in 
large tubes just as already described. Behind the saw 
mill, and only separated from it by a dwarf partition, is 
the mast shed, where the steel masts are riveted together. 
Most of these are large enough to allow a boy to pass 
inside to hold up the dollie for riveting, and when this 
is not possible dollies with shafts 20ft. to 25ft. long 
have to be used. 

We next reach the mould—Fig. 7—loft, which is one of 
the most important parts of the works. Here the 
floor is very well laid, and upon it are fixed immense 
boards specially made for each vessel. The drawings, 
prepared in the drawing-office to a scale of jin. to a foot, 
are brought here, and the whole of the lines representing 
the curves of the frames and plates are here laid down 
full size. At first the lines are merely chalked out with 
the aid of long pliable straight edges, and then these lines 
are cut into the wood itself by hand with a knife. Each 
of the various sweeps is figured so as to correspond with 
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the drawing, these processes being known as “‘ screeving.” 
The floor is thus covered with a maze of curves and 
straight lines, and when complete the whole floor is taken 
up and carried into the plating shed, where it is pieced 
together again, and is employed in a manner to be ex- 
plained later on. Passing out of the mould loft, the 
visitor goes round the sterns of the vessels being con- 
structed, and will have an opportunity of observing the 
method of construction. If the weather is fine, this part 
of the tour will possibly be the most interesting; but if 
it be so wet as on the occasion of my visit it is anything 
but pleasant. 

We now reach the north platers’ shop, No. 9 on the 
plan, and here will be seen the screeving boards carefully 
laid down on the floor. Upon the surface of the boards 
are screwed down pieces of half-round iron, so that the 
surface of the boards may not be burnt when the hot 
templates are tried on. A template consisting of bar 
iron about 2in. wide by $in. thick is now bent to fit each 
one of the curves on the screeve board, and then these 
templates are fixed upon the large face plates and the 
frame channels are bent to fit them. A gang of special 
smiths is kept for this work, the holes in the frames 
having all been drilled before they go into the furnace. 
Nearly all the work in this shop is done by piece- 
work. The long channel irons are heated in special 
furnaces with six fires down the sides, so as to obtain an 
equable heat over the whole length of the frames. Two 
furnaces were at work for this purpose alone. 

In this shop are the drilling, shearing, and punching 
machines, and also the massive rolls and plate edge 
planers. The latter machines are driven by separate 
engines, placed high above the floor. A special feature in 
one of the plate edge planers is that all the dogs for hold- 
ing the plates are worked by hydraulic pressure, thus 
saving a very considerable amount of time used by the 
other machines in setting and loosening the screw dogs. 

The machines are served by very neat hydraulic cranes 
fixed to the end of swinging arms. Some of these plates 
are very heavy, many weighing 2 tons. No. 10 is the 
West Platers’ shop, in which a similar class of work is done 
to that already described. Flanging is effected by a large 
hydraulic flanging machine, built by Messrs. Hugh Smith 
and Co., of Possil Works, Glasgow. Here the gusset or 
bracket plates for the frames are bent cold to a right 
angle, avoiding the use of angle-irons riveted on. In 
No. 11 adjoining are the smiths’ fires. Here the lighter 
smith’s work is done; the fires are placed in pairs, back 








to back, and the flues from each pair are carried to a 
horizontal flue, which discharges into vertical flues in 
several places. A hydraulic forging press by Messrs. 
Tannett, Walker, and Co. is largely used. 

The hydraulic power-house adjoins the shop, and here 
are installed a fine set of double-acting pumps and a 
horizontal double cylinder engine, by Messrs. Tannett, 
Walker, and Co., and a smaller horizontal set of three- 
throw pumps, and two cylinders by Messrs. Hugh Smith 
and Co., of Possil Works, Glasgow ; the latter set are used 
as a standby in case of breakdown. Outside are the two 
accumulators which supply the high-pressure water to 
the hydraulic machinery. 

A new dynamo house is now being built, so that the 
electrical engineering department is in disorder. All the 
dynamos are ready for removal to the new building except 
one machine, which is kept at work to supply the offices 
and one or two electric drilling machines with current. 
I was surprised to learn that Messrs. Harland and Wolff 
build their own dynamos, and even arc lamps; they, 
however, use some machines of other makes as well. 
The whole of the works are lighted by means of 260 direct 
current arc lamps of 22 ampéres each, those outdoors 
being mounted on the top of iron lattice poles 100ft. high, 
these lamps are run 14 in series, with a pressure of 750 
volts. 

In the offices, however, incandescent lighting is used, 
and a battery of secondary cells is employed. The plates 
for these cells are also made on the premises, and I saw 
some series of grids which had just been cast. No 14 is 
the boat shed. Here the visitors will see various lifeboats 
in progress, and also several beautifully finished boats for 
the Peninsula and Oriental Company ; these are provided 
with Robertson’s patent rollocks, which are worth atten- 
tion, as the rollock can be easily unshipped, but cannot be 
lost. No 15 is the pattern shop. We now leave the ship- 
building works and go along Queen’s-road to the engine 
works. In passing I may draw attention to the Ikbal, a 
vessel originally built for Messrs. Bates and Co., of Liver- 
pool, which is now being refitted and converted into an 
Atlantic cattle boat for Messrs. William Johnson andCo., 
of Liverpool. Entering the engine works, I may remark 
that this part of the establishment is under the manage- 
ment of Mr. Pratten. In the boiler shop a large number 
of boilers will be seen in progress or completed. A fine 
hydraulic flanger on Tweddell’s system, built by Messrs. 
Fielding and Platt, of Gloucester, will be observed. 
The Morrison furnace tubes made by Messrs. Samson, 
Fox, and Co., of Leeds, are principally used, but some of 
the Purves tubes are also employed. For the Pennsylvania 
there are five boilers, and for the China seven boilers to be 
seen. The shop is beautifully light, as are also the whole 
of the other shops. The boiler shop is built merely of 
columns, which support the girders for the overhead 
travellers. The sides of the shop are only of galvan- 
ised corrugated iron, to keep out the weather. The shell 
drilling machine is by Messrs. Smith, Beacock, and 
Tannett, of Leeds, and has four heads. The shell plates 
are made in two pieces only, even when 1}in. thick, and 
are riveted by hydraulic pressure. I need hardly say that 
all rivet holes are drilled. ‘The working pressure varies 
from 180 Ib. to 210 Ib. per square inch, and the hydraulic 
test pressure is, according to Lloyd’s rules, twice the test 
pressure. There is a very neat machine for cutting out 
tube holes by Messrs. Shanks, of Johnstone. Only a 
centre punch-mark is needed, and not a hole about jin. 
diameter, as with a good many of the older machines. 
This machine carries two cutters in the bit, and has two 
heads. There is also a machine for cutting out the sweeps 





of the fire-box plates, by Messrs. Embleton and Co., of 
Leeds. No. 29is a large and well-equipped foundry—Fig. 8 
—where even the heaviest castings can be turned out. It 
is provided with three overhead travellers worked by 
power, and has all the usual conveniences for handling 
the molten metal. The present pattern shop, No. 26, is 
about to be converted into a store, kc. A new pattern 
shop is being built, as shown on the plan. No. 25 is the 
forge, which is fitted up with the usual steam hammers, 
smiths’ fires, &ec. We have now reached the last block, 
which will be found the most interesting department on 
this side of the road—these are the fitting, turning, and 
erecting shops. There are three useful milling machines, 
with vertical mills, by Messrs. Wm. Muir and Co., of 
Manchester. These were machining excentric straps at 
the time of my visit. The work throughout these shops 
is, of course, as a rule, very heavy, and the machines are 
built to suit it, The drawings are all blue prints, and 
each is glued upon a board, which certainly appears to 
be the most convenient plan. 

Messrs. Wilson and Perry’s steam steering gear seems 
to be chiefly used by Messrs. Harland and Wolff, and 
Messrs. W. H. Allen and Co., of Bedford, carry out the 
electric lighting work. <A heavy slotting machine will 
be seen by Messrs. Thos. Shanks, of Johnstone; this 
is actuated by a screw, and the tool holder is itself 
screwed, so that the pressure is not taken merely by 
the grip of set screws, and easy vertical adjustment is 
possible ; it was slotting five cranks at once with a 
stroke of over 2ft. 

A number of fine manganese bronze propeller blades 
will be seen in progress. Passing into the erecting shop, 
the visitor will observe two sets of triple-expansion 
engines for the Canada now being erected ; the boat is, 
of course, a twin-screw vessel. The single screw engines 
for the China were just being moved into the ship; 
these are also of the triple-expansion type. A fine set 
for the second-class cruiser Hannibal had just gone away. 
Another set is in progress for the freight steamer Penn- 
sylvania, and a small set for the Belfast ee Com- 
pany’s Comic, which is also a twin-screw boat. In leaving 
the shop, notice should be taken of the fine combined 
slotting and facing machine by Messrs. Smith, Beacock 
and Tannett, of Leeds, and another on the opposite side by 
Messrs. Shanks and Co., of Johnstone; these are used 
for machining cylinders, &e. The machine shops are 
about to be extended a distance of SOft., as the space 
is not now adequate to the requirements of the business. 

Fig. 10 represents the ballast tank of the Dominion 
Liner Canada in process of construction, and also the 
framing of the Peninsular and Oriental s.s. China. 








INSTITUTION OF CIVIL ENGINEERS OF IRELAND.—The Council of 
the Institution of Civil Engineers of Ireland have awarded Mr. 
W. E. Adeney, the Mullins Large Gold Medal for his paper on 
“Recent Advances in the Bacterio-Chemical Study of Sewage and 
other Polluted Waters.” 

THE BriTIsH ASSOCIATION OF WATERWORKS ENGINEERS,—The 
first annual general meeting of the members will be held on Tues- 
day, Wednesday, and Thursday, July 21st, 22nd, and 23rd, at the 
Exchange Rooms, Nottingham. The chair will be taken by the 
president, Mr. D. M. F. Gaskin, M. Inst. C.E., Water Engineer to 
the Nottingham Corporation. 

THE Lipra O11 Encine.—In our report of the exhibits at the 
Royal Show we described the duplex oil engine constructed by the 
Clarke’s Crank and Forge Company. It is known as the Libra 
engine, and is, we are requested to state, made under the patent 
of Mr. F. W. Beverley, the manager of the works. The engine 
was illustrated in our impression of the 26th ult. 

THE INstiTUTION oF CiviL ENGINEERS.—The president—Mr. 
John Wolfe Barry, C.B.—and Council of the Institution of Civil 
Engineers will hold a conversazione on the evenings of the 15th 
and 16th inst., from nine to twelve o'clock, on which occasion the 
new house in Great George-street will for the first time be open in 
its entirety. So large a number of members have signified their 
intention of being present that it has been decided to devote two 
evenings to the reception. 


WATERWORKS AT MADEIRA.—The Secretary of State for Foreign 
Affairs has received a despatch from her Majesty’s Consul at 
Madeira stating that the municipal council of that place had 
decided to invite tenders for the erection of waterworks and the 
supply of wholesome water. A copy (in English) of the specifi- 
cation issued by the council in respect of these works may be 
viewed at the commercial department of the Foreign-office any 
day between the hours of 11 and 6. 

THE RoLLER-BEARINGS COMPANY, LIMITED.—A company has 
been formed under this title with a capital of £150,000, for the 
purpose of purchasing all right and title to a roller-bearings inven- 
tion patented by Messrs. Frederick Purdon, A.M. Inst. C.E., 
Harry Ernest Walters, A.M. Inst. C.E, and W. Hugh Woodcock, 
M. Inst. C.E. The invention is an improvement upon the ball 
bearing almost universally adopted for cycles, and upon the other 
bearings in general use, by substituting rolling motion for rubbing 
friction. This is effected by placing the axle between solid rollers, 
which are so arranged that hy are kept in true position, parallel 
with the axle, and are prevented from grinding against each other 
or moving laterally. The engineer to the firm is Sir Douglas Fox. 

THe Society oF ENGINEERS.—On Tuesday a party of members 
of the Society of Engineers visited that part of the new line now 
being constructed as part of the Manchester, Sheffield, and Lincoln 
Company’s extension to London, They entered upon the new line 
near Rugby Station, and were conducted over the works, cuttings, 
and tunnel between that town and Woodford. The contract is 
known as the No. 4, and is in the hands of Messrs. Thos, Oliver 
and Sons, who in this section are represented by Mr. Caffin, and it 
includes a steel viaduct over the London and North-Western Rail- 
way at Rugby, a very big cutting 3000 yards long, involving 1,300,000 
cubie yards excavation, a tunnel, the Catesby, 3000 yards long, 
now being worked from several faces, and with several shafts. 

THE NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—The following programme of the general meeting to 
be held at Wigan, July 14th, 15th, and 16th, has just been pub- 
lished. On Tuesday, July 14th, at 2p.m.: General meeting in the 
Mining-school, Wigan. The Secretary will read the minutes of 
the last meeting. The following papers will be read, or taken as 
read :—‘‘The Causes of Death in Colliery Explosions,” by Dr. J. 
S. Haldane ; ‘‘Some Aspects of Recent Colliery Explosions,” by 
Mr. Henry Hall; ‘The Kent Coalfield,” by Messrs. F. Brady, G. 
P. Simpson, and N. R. Griffith ; ‘‘ Notes on Coaldust Explosions, 
by Mr. W. J. Orsman ; ‘‘ Notes on the Geological Features of the 
Coast of North Wales,” by Mr. C. E. de Rance, F.G.S. The fol- 
lowing paper will be open for discussion :—‘‘ Report of the Pro- 
ceedings of the Flameless Explosives Committee,” by Mr. A. C. 
Kayll. At 5.30 p.m.: The general meeting will be closed. At 
7 p.m.: Dinner at the Victoria Hotel, Wigan. On Wednesday ar.d 
Thursday there will be a series of excursions to numerous works 
and places of interest in Lancashire. 
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RAILWAY MATTERS. 


Iv is reported from St. Petersburg that a new Russo- 
American company, with a capital of 8,000,000 roubles, will be 
formed at Nijni Novgorod shortly, for the construction of locomo- 
tives and machinery. 


Tue New Express Delivery system, inaugurated by the 
Beooklyn Heights Railroad Company, began operations on 
June 15th. Six cars were put in service at the start, for the 
carriage of goods between stations, The results of this experiment 
will be watched with interest. 


An Electric Conduit Railway on Wentworth-avenue, 
Chicago, is proposed by the General Electric Company, and the 
company will agree to pave the street from kerb to kerb, remove 
snow, keep the street clean, and maintain one electric light in the 
middle of each block. Part of this liberality is said to be due to 
the fact that the Chicago City Railway Company wants to build a 
trolley line on the same street, and has also offered to pave the 
street between kerb lines. 


Tue overhead conductor for tramways seems to be 
losing favour, even in the States, for town purposes. There are, 
says an American contemporary, such strong objections to the 
trolley and cable as means of propulsion for the street railroads in 
New York City that it is probable that compressed air motors will 
be given a trial on some of the lines in the near future. Experi- 
ments with the Hardie motor are now being made at Rome, New 
York, and with the Hoadley motor at Worcester, Mass, 


In the House of Commons on Tuesday the Chancellor 
of the Exchequer said there were no promoters of the Mombasa 
and Uganda Railway. ‘The superintendence of the work is 
entrusted to a committee, whose names were given in a paper on 
the Uganda Railway Bill recently presented to Parliament. Sir 
Montague Ommaney, one of the Crown Agents for the Colonies, is 
a member of the committee, and the necessary purchases are being 
made through his office, but there is no formal agreement. 


Tue Metropolitan Traction Company of New York has 
decided to test the value of compressed air motors for traction, 
and ten cars will soon be in service on one of its lines at the upper 
end of the city. The Street Railway Journal says motive apparatus 
will be supplied by the American Wheelock Company, at whose 
works in Worcester, Mass., the equipment of the cars is now being 
carried on. Owing to the ample capital of the Wheelock Company 
and the engineering ability of its engineers, the test promises to 
be most interesting, and one which will determine the value of 
compressed air for this class of work. 


At Ridgeway, Ont., a few miles west of Buffalo, a 
company is building a railroad about 14 miles long, on which the 
cars are to be supported by a single rail. On either side of this 
rail, and about 4in. lower, are guide rails to keep the cars in 
position. The Railroad Gazette says the cars weigh about 3000Ib. 
each, and have seats for eighteen passengers each. They are to be 
propelled by electric motors, supplicd with power from storage 
batteries, and the establishment is called a ‘‘ bicycle railroad.” 
This ‘‘ single” line railway, like all other single line railways, Las at 
least three rails for one track. 


Tue North-Eastern Railway Company is making a 
number of great and very advantageous changes in rates for special 
tickets, beside the 1000-mile beaks of tickets announced by the 
company recently. One of these is a series of cheap tickets to 
north-eastern seaside stations; another is an arrangement for 
special tickets for members of golf clubs ; and a third is the issue 
of week-end return tickets, at about single fare, for the use of 
commercial travellers wishing to return to their homes on Friday 
afternoon or Saturday, and return on Sunday or Monday. A 
system of vouchers and the continental use of a photograph of the 
holder is adopted. 


Mr. J. Harpy, formerly managing director of the Aus- 
trian South Railway Company, died in Vienna on the 23rd of last 
month, The deceased, who was born at Gateshead, near Newcastle- 
on-Tyne, in the year 1820, served his apprenticeship as locksmith in 
his native town, and was then engaged for several years at some 
of the larger English locomotive shops. He also worked under 
George Stephenson. When he was twenty-one he left his country 
for France, and was for many years foreman at the shops of the 
Chemin de fer de l'Ouest. In 1860 Mr. Hardy went to Austria, 
and has been chief of the construction shops of the South Railway 
till 1885. He was a leader in all matters concerning the building 
of cars and locomotives, and was also the inventor of a vacuum 
brake. In 1873 the Cross of the Order of Franz-Joseph was con- 
ferred on him for his merits in behalf of the railway industry, 


From statistics recently issued in Chicago it appears 
that ten years ago there were but four tramway companies in 
Chicago, capitalised at 11,437,000 dols., and working a street 
mileage of 90 miles. To-day there are twenty-nine distinct cor- 
porations engaged in local transportation business, having an aggre- 
gate capitalisation of 187,208,000 dols., and operating 342 miles of 
street mileage. Of the four systems in existence ten years ago, 
three were worked entirely by horses, the fourth using both cable 
and horses. Now the horse car has practically disappeared from 
Chicago, the motive power at present being :—Surface roads: 
Electric, 255 miles ; cable, 42 miles; horse, 18 miles. Elevated 
roads: Electric, 15 miles; steam, 11 miles. In addition to the 
roads now completed, construction work is rapidly progressing upon 
five surface and elevated roads, all to be wale by electricity and 
beg will, when completed, increase the total city mileage to 400 
miles, 


SoME intesaay proceedings with respect to the 
ventilation of the underground railway were brought to a close 
on the 7th inst. before the Lords Committee presided over by Lord 
Connemara, The Metropolitan Railway Bil had been amended 
in the Commons, where the question of ventilation was first raised. 
As presented to the House of Lords it proposed to give the Metro- 
politan Railway Company power to acquire property at different 
points along the line between King’s-cross and Edgware-road, and 
to construct ventilators for securing a better supply of fresh air to 
their line. There was a clause in the Bill which had been inserted 
in the Commons providing that twenty-eight days before the com- 
mencement of the construction of any opening for the ventilation 
of the railways the company should submit tothe vestry plans and 
drawings, and, if the vestry disapproved, then the question should 
be submitted to arbitration. It was provided that the arbitration 
should be limited to the determination of the position, the design, 
and manner of execution of the parapet, walls, and surface work. 
The decision of the committee as eventually given was to the 
effect that they were very anxious that the very best system of 
ventilation should be adopted which science and experience should 
suggest. The committee were not altogether satisfied that the 
system proposed by the promoters was absolutely the best that 
could be applied, and they therefore desired that the arbitration 
should be enlarged in such a manner as would empower the arbi- 
trator to determine, es far as ible, the most efficient means of 
ventilating that part of the line to which the inquiry related, 

king into consideration the convenience of the tonballing public 
as well as the convenience of that portion of the public of which 
the vestries and the London County Council were the guardians. 
The inquiry was adjourned with a view to a clause being brought 
up embedying the decision of the committee, but in the result, 
yesterday, the company said the terms were not such as they 
could accept, and therefore the whole ventilation proposal was 
withdrawn ; and no wonder with such intolerable interference. 
The condition of this tunnel is a crying evil, but no company could 
set to work on ventilating operations, concerning which every 
busybody on two vestries and the London County Council has 
right of interference or giving rise to it. 
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NOTES AND MEMORANDA. 


In a paper on the variations observed in the composition 
of apatites, by M. Adolphe Carnot, it is stated that in Canadian 
apatites some of the calcium fluoride would appear to be replaced 
by calcium carbonate without change of cweuins form. In some 
apatites from the Tyrol, which presented the crystalline properties 
of normal apatite, Nature says the amount of calcium fluoride is 
reduced to about one-tenth of that usually present. 


A PAPER on the measurement of the work expended in 
driving a bicycle was recently read before the Paris Academy of 
Sciences by M. Bouny. The work done was measured by a pedal 
of special construction containing two dynamometers, arranged so 
as to register the force exerted in two directions at right angles to 
each other, and also so as to take into account the effect produced 
by the deviations of the pedal from the horizontal plane. The 
work done by the pressure on the pedal is given asa function of the 
speed. To double the velocity—17 to 33 kiloms. per hour—more than 
trebled the work required to be done. 


In the Journal of Physiology, Dr. L. Barlow has 
pointed out that before the laws of osmosis, deduced from the 
final osmotic pressure, freezing point, &c., can be applied to the 
explanation of biological problems, it is necessary to determine 
whether the initial rates of osmosis of substances bear ccnstant 
ratios to their final osmotic pressures, and whether the presence of 
proteid substances in the solutions affects the initial rate of osmosis. 
The author has found that the initial rates of osmosis cannot be 
determined from observations of the freezing points of solutions, 
and that proteid substances, even when present only in minute 
quantities, markedly diminish the rate of osmosis. 


In New South Wales the output of gold in 1895 showed 
the very satisfactory increase of 35,378 0z. as compared with that 
in 1894, the increase being largely owing to the number of 
unemployed men sent by the Sydney Labour Bureau to work on 
the goldfields. The production of coal in 1895 was 66,000 tons 
more than in 1894, but the aggregate value was less, the selling 
price of coal having been the lowest on record. The Emigrants 
Information-office reports state that establishment of village settle- 
ments for the unemployed has not been encouraging, only one 
having met with any-amount of success, About thirty-five branches 
of the Sydney Labour Bureau have now been opened in country 
districts ; the number of unemployed who have registered at 
Sydney has slightly decreased of late. 


THE time honoured scheme of rolling up a piece of 
paper and using it for a lighter has been utilised by an inventor in 
the manufacture of matches. The invention promises to revolu- 
tionise European match manufacturing, and is particularly timely, 
because the wood for this purpose is constantly growing scarcer and 
more costly. The Scientific American says:—‘‘ New matches are 
considerably cheaper than wooden matches, and weigh much less, 
a fact which counts for much in the exportation. The sticks of 
these matches consist of paper rolled ether on the bias. The 
paper is rather strong an rous, and when immersed in a solu- 
tion of wax, stearine, ad similar substances, will easily stick 
together and burn with a bright, smokeless, and odourless flame. 
Strips 4in. in width are first drawn through the combustible mass 
spoken of above, and then turned by machinery into long, thin 
tubes, pieces of the ordinary length of wood or wax matches being 
cut off automatically by the machine. When the sticks are cut to 
size, they are dipped into the phosphorus mass, also by the 
machine, and the dried head easily ignites by friction on any 
surface.” 


At a recent meeting of the Berlin Physical Society 
Professor Warburg spoke on the action of light on sparking 
discharge, and demonstrated Hertz’s earliest experiments on the 
influence of ultra-violet rays on the striking distance of the sparks, 
and on the discharge of negatively electrified bodies. He next 
showed Hallwach’s experiments dealing with spark discharge in 
light, and finally his own, by which he proved that the action of 
ultra-violet rays consists in doing away with the retardation which, 
according to Jaumann’s researches, exists at each discharge. This 
retardation, which is a forerunner of the discharge, and during 
which some as yet unknown events take place in the path of the 
spark, is lessened or even completely done away with by the action 
of light. He conjectured that gases, unlike electrolytes and 
metals whose conductivity is independent of strength of current, 
only become conductors when the current has reached a certain 
intensity. Hence possibly during the retardation the is 
becoming a conductor, and if so the action of light consists in 
= removal of some obstruction to the establishment of con- 

uction. 


An interesting series of experiments on the transparency 
of liquids is described by M. W. Spring in the Bulletin of the 
Royal Academy of Belgium. The first of M. Spring’s papers 
deals with the colours of the alcohols as compared with water. 
None of the alcohols observed were colourless when the thickness 
of fluid was 26 metres ; methyl alcohol appeared greenish blue, 
ethyl alcohol the same, but of a less warm colour, and amy] alcohol 
greenish yellow. The pure blue colour observed in water becomes 
thus modified by the admixture of more and more yellow as we 
pass from one term of the homologous series of compounds to the 
next. The absorbing powers of the various liquids for ordinary 
light were also observed, and it was found that these formed a 
descending series, the simplest substance—water—offering the 
greatest resistance to the passage of light seen by the eye. In 
a second contribution, the same writer discusses the tempera- 
ture at which the connection currents begin to produce opacity in 
a column of water of given length. Where the length is 26 metres 
the smallest difference of temperature that will suffice is about 
0°57 deg., and is comparable with that which doubtless exists in 
lakes and seas, The author concludes that we have here an ex- 
planation of the varied colours so often seen on water. These, 
Nature says, result from the differences of temperature caused by 
sunshine, on the one hand, and by the cooling action of wind 
blowing on the surface, on the other. 


In the Bakerian Lecture for 1894 the authors, Dr. T. E. 
Thorpe, F.R.S., and J. W. Roger, gave an account of their work 
on the viscosity of some seventy liquids, and they discussed the 
interdependence of viscosity and chemical compostion. The con- 
clusions relating to the graphical representation of the results 
may be thus summarised. Both ethers and esters give no evidence 
of molecular aggregation, and conform to the rules that:—(1) In 
homologous series, the viscosity is greater the greater the 
molecular weight. (2) An iso-compound has a smaller viscosity 
than a normal isomer. (3) The more symmetrical the molecule 
of an isomeric compound the lower is the viscosity. As regards 
the esters themselves, it is noteworthy, where the comparison is 
possible, that :—(4) Of isomeric esters, the formate has the larger 
viscosity. As regards the algebraical representation of the results, 
it is shown that in the expression » = C/ (1 + Bt + yf), derived 
from Slotte’s formula :—(1) In any homologous series, 8 and ¥ in- 
crease as the molecular weight increases. (2) Of isomeric com- 
pounds, the iso-compound has the smallest coefficient. (3) Ethyl 
ether, the symmetrical isomer, has smaller coefficients than methyl 
propyl ether. (4) As regards normal isomeric esters, the formate 

as the largest, and the propionate the smallest coefficients, and 
the values of the acetate are larger than of the butyrate. The 
authors then deal with the relationships existing between the 
various viscosity magnitudes —the viscosity coefficient, the 
molecular viscosity, and the molecular viscosity work :—(1) At the 
boiling point ; and (2) at temperatures of equal slope, the slope 
pr ven 2 4 being that employed in their previous paper, namely, 


0-0,323, and values for the oxygen in three different conditions are 
given for each system of comparison in the same manner as in their 





first communication 





MISCELLANEA. 


Tuer Eclipse completed her thirty hours’ coal consump 
tion trial at Portsmouth last Saturday. With a consumption of 
1°83 lb. of coal per indicated horse-power per hour she gave a 
mean speed of 16 °8 knots, 


Some foreign evidence was heard on Friday, the 3rd 
inst., by the House of Commons Select Committee on Petroleum. 
Dr. Lunge, Principal of the School of Chemistry in Zurich, gave 
information as to the use of petroleum in Switzerland ; and Pro- 
fessor Karl Engler, President of the Department of Chemistry of 
the German Government, gave it as his opinion that to raise the 
ead > in Germany from 70 deg. to 100 deg. or 104 deg. Fah. 
would add 20 per cent. to the price of oil to the consumer. 


THE colliery owners at Newcastle, New South Wales, 
having refused the miners’ demand that the hewing rate of 3s. per 
ton should be increased to 3s. 6d., a large majority of the men 
voted for a general strike, and most of the pits are now idle. The 
miners maintain that they are unable to exist on their present 
wages, whereas the colliery proprietors assert that the miners’ 
average earnings are from 8s. to 10s. a day. Applications for 
homestead selections under the Land Act of last year continue to 
be very numerous. 


Mr. J. W. Parker, of Wallsend, has patented an improved 
hydraulic tool for removing the heads of steel and iron rivets, and 
intended to supersede the present system of cutting them off by 
hammer and chisel. The new tool is of the portable type, 18in. 
long, and is operated by means of hydraulic power. ‘The hydraulic 
pump is controlled by a small hand lever, and drives a chisel- 
shaped cutter of chilled steel against the rivet head, shearing it 
off flush with the surface of the plate. The cutter can be readily 
removed for sharpening. 


Tue Water Department of the Birmingham City Council 
have determined to provide additional engine power at their Aston 
pumping station, for safety in case of breakdown to any of the 
existing machinery. They have accordingly entered into the 
following contracts :— With the Lilleshall Iron Company, of Oaken- 
gates, Salop, for the new engine, at £1025; ditto for steam pipes 
and connections, at £789 ; with Mr. Edwin Danks, of Oldbury, for 
the boilers, at £1200. The engine will be capable of pumping 
8,000,000 gallons per day, which, it is calculated, will meet all 
requirements for the next ten years. 


WE are informed by Mr. F. Nell that the Stillwell- 
Bierce and Smith-Vaile Company bas secured the largest contract 
ever given for a turbine installation. This contract comprises the 
development of the water power on the Richelien River, which 
forms the outlet of Lake Champlain. The development will 
amount to about 21,000-horse power by means of Victor turbines, 
which is to be transmitted electrically into Montreal, some nine 
miles distant, where it will be sold for various purposes. The con- 
tract price for the hydraulic installations is 550,000 dols.—£124,000. 
This is in addition to the Lachine Rapids installation about which 
we have already referred. 


THe recent accident on board the torpedo boat 
destroyer Desperate occurred after she had been over the measured 
mile six times, running at a speed of 30 knots per hour, when the 
explosion was heard, followed by dense volumes of steam escaping 
from the engine-room. Steam having been shut off, an examina- 
tion of the engines was made, when it was discovered that the 
starboard intermediate crosshead had broken, with the result that 
the piston had knocked out the bottom of the cylinder. Three 
men were badly scalded. The trials, of course, cannot be resumed 
until a new cylinder has been put in. The vessel has returned to 
Messrs. Thornycroft’s works at Chiswick. 


THE Swiss Society of Electrical Engineers is organising 
an International Electrical Congress, which is to take place at 
Geneva from August 4th to August 9th next, under the presidency 
of M. Turrettini. The following subjects are to be discussed at 
the Congress :—(1) Magnetic Units, (2) Photometric Units, (3) 
Transmission and Distribution of Power to Great Distances by 
means of («) Direct Currents, (4) Alternate Currents, (4) Protection 
of High-pressure Overhead Electric Lines against Atmospheric 
Discharges, (5) Various Disturbances caused by Electric Traction. 
Further information can be obtained from the Bureau du Congres 
International des Electriciens, Université, Genéve. 


Tue British Committee of the Bureau Veritas Registry of 
Shipping have this week been visiting the principal shipbuilding, 
engineering, and steel manufacturing establishments in the North 
of England, especially where vessels are in hand under the Veritas 
rules, and for classification by that corporation. They have visited 
the Low Walker yard of Sir W. G. Armstrong, Mitchell, and 
Co., where there is in course of construction a large ferryboat for 
the Russian Siberian Railway; also Messrs. Wigham Richardson 
and Co., Messrs. Hawthorn, Leslie, and Co.’s., Messrs, C. S. Swan 
and Hunter’s, the Wallsend Slipway and Engineering Company’s, 
Messrs. J. Readhead and Sons, Messrs. 8. Edwards and Sons’ dry 
dock, Messrs. Jno. Spencer and Sons’ steel works at Newburn, 
and Messrs. Bolckow, Vaughan, and Co.’s steel works at Eston. 


OvrR readers will sincerely sympathise with Mr. W. H. 
Wheeler, M. Inst. C.E., harbour engineer of Boston, in the very sad 
loss which he has sustained by the death of his two sons Herbert 
and Ralph, by drowning whilst out yachting on the 28th ult. They 
were about to join Mr. Wheeler’s yacht Daisy, off Gibraltar Point, 
near Skegness. when the little canvas dinghy in which they were 
rowing was caught by the heavy current by Shadway buoy, and 
suddenly disappeared. Both were expert boatsmen and swimmers, 
but it is thought that they were in some way caught by the folds of 
the boat and carried with it, and no traces of them have yet been 
found. Mr. Herbert Wheeler was a young engineer of great 
promise, an Assoc. M. Inst. C.E., and had carried out some im- 
portant improvements in dredging, for which, and for floating the 
grounded steamer Ethel, he was made the recipient of an 
honorarium and special thanks of the Boston Harbour Commis- 
sioners. Mr. Ralph Wheeler was articled to Mr. R. T. G. Abbot, 
land agent at Malton, and had cycled home for a short holiday. 


THE members of the Belfast Mechanical and Engineer- 
ing Association, accompanied by the president, Mr. J. C. 
Bretland, city surveyor, paid a visit to the pumping stations of 
the Belfast Main Drainage Works on the 20th inst. At No. 1 
station the whole of the low level system is dealt with, the sewage 
being pumped up from the low level sewers, an average height of 
1lft., and connected to the sewers of the high level system. Tke 
whole then flows down to No, 2 station. The sewage is here 
pumped up to top water level, a height of 9ft., into reservoirs, 
which are capable of holding 5,000,000 gallons, and discharged 
from these through an outfall sewer a mile in length into the sea 
at high water. At No. 1 station the machinery consists of three 
multitubular boilers, made by Victor Coates and Co., fitted with 
Grainger’s forced draught, to be used in cases of emergency. 
These supply steam at 90 Ib. pressure to (1) two horizontal compourd 
engines, by Coatesand Co., working vertical pumps, each engine being 
capable of discharging 5000 gallons per minute ; (2) one vertical 
engine, by Drysdale, Glasgow, driving a centrifugal pump, havirg 
a capacity of 10,000 gallons per minute ; (3) two horizontal engines, 
by W. H. Allen and Co., driving centrifugal pumps each with as 
capacity of 15,000 gallons per minute. Altogether the station is 
capable of dealing with about 3,000,000 gallons per hour, At No.2 
station there are three boilers similar to those at No. 1 station, 
also made by Coates and Co. These supply steam to three ver- 
tical compound engines, by Drysdale, Glasgow, driving centrifugal 
pumps, one of these having a capacity of 10,000 gallons, and the 





remaining two of 6250 gallons Sage ; also toa hydraulic pump 
and accumulator working at Ib. pressure for raising the dis. 
charge valves of the reservoirs 
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THE CONSTRUCTION OF A 25-STOREY BUILDING. | and carrying no weight, being supported by the structural | fireproof tile flooring is laid as fast as each floor framing 





framework at each floor. The steel columns are of a hollow 


Ovr American correspondent states that one of the striking | box section, in two-storey lengths, staggered so that the | 


features of the business part of New York city is the great 
number of office buildings of immense height which have 
been built within the last two or three years, and the number 
of such buildings now in course of erection. As illustrative 
of this class of construction he sends a photograph, a repro- 
duction of which is given herewith, showing the earlier 
stages of the work on a 25-storey building now being erected 
at Broadway and Ann-street, opposite the New York Post- 
office. This building will be 313ft. in height from the level 
of the kerbstone, having a cellar, a basement, 25 storeys, and 
an attic lighted by skylights. The plan is practically rect- 
angular, about 100ft. by 50ft., the corner at the street inter- 
section, however, being cut off. Thus the frontage has 
three faces—83ft., 39ft. 6in., and 29ft. Gin. wide. The en- 
trance is in the bevelled corner—39ft. 6in. front—and opens 
into a main hallway, at the back of which are six elevators 
or lifts arranged in the form of a quadrant. As usual in 
buildings of this character, two or three of the elevators 
will be “‘express elevators,” going up to about the tenth 
floor without stopping, so as to give rapid transit to the 
upper floors. The interior will be fitted up in the luxurious 
and elaborate style which mark all these great office build- 
ings, marble, onyx, and other semi-precious stones being 
freely used. 

The construction is of the steel skeleton type, the masonry 
walls being practically but a curtain to exclude the weather, 
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joints alternate in the different floors; and the brackets on 
these columns carry the main floor girders, which are pairs | 
of 15in. I beams or rolled joists. These girders extend | 
beyond the exterior columns, and carry belt courses of 
channel beams which support the masonry, the columns 
being thus inside the inner line of the wall, instead of being | 
built into the wall, as is the more general practice. The 
reason of this is the lack of actual knowledge as to the life 
of steel columns embedded in masonry, and in case of any 
signs of failure in years to come, the firebrick clothing of 
any column may be removed to allow of examination or 
repair. Very heavy connections are used throughout, and a 
system of vertical diagonal bracing for wind strains is intro- 
duced in the framing between the fifth and sixth floors. In 
addition, there is on each floor a system of wind ties 
provided by curved gusset plate connections between the 
columns and floor girders, forming portal arches of consider- 
able stiffness. The floors are of hollow tile laid in cement, 
being quite flat. 

The column bases or shoes are of cast steel, and rest upon 
a floor composed of two or more courses of 24in. L beams or | 





rolled joists laid close together, packed with cement. concrete | 2 


rammed between them, and covered with a 12in. layer of | 
concrete. Work was commenced last summer, the ironwork | 
erection was commenced in the spring of 1896, and the iron- | 
work was in June completed to about the sixteenth floor. The | 





| The building is owned by Mr. H. O. Haveweyer. 


| is complete, and the exterior masonry is advancing rapidly. 


Some of the floors will be ready for occupation in October. 
Mr. 


George B. Post is the architect and engineer. 








Society oF ARTS MEepALs.—The Council of the Society of Arts 
have awarded the Society’s silver medals to the following readers 
of papers during the session 1 895-96 :—W. J. Dibdin, F.C.S., for 
his paper on “‘ Standards of Light ;” A. J. Hipkins, for his paper 
on “The Standard for Musical Pitch ;” A. A. Campbell Swinton, 
for his paper on ‘‘ Riintgen’s Photography of the Invisible ;” Dr. 
D. Morris, C.M.G., M.A., for his paper on ‘Bahamas Sisal 
Industry ;” Edward W. Badger, for his paper on “ Fruit and 
Vegetable Drying ;” E. W. Moir, M. Inst. C.E., for his paper on 
‘*Tunnelling by Compressed Air ;” Colonel R, G. Woodthorpe, 
C.B., R.E., for his paper on ‘‘The Shan Hills, their Peoples and 
Products ;” J. H. Glass, C.I.E., for his paper on ‘‘ The Great 
Landslip at Gohna, in Gurhwal, and the Measures adopted to 
Prevent Serious Loss of Life ; G. W. Christison, for his paper on 
‘Tea Planting in Darjeeling ;” Frank Cundall, for his paper on 
‘* Jamaica in the Past and Present ;” G. Scott Elliot, for his paper 


| on ‘*The Commercial Prospects of English East Africa and British 


entral Africa ;” Charles R. Valentine for his paper on ‘‘ The 
Colonies and the Supply of Dairy Produce and Products of Petite 
Culture ;” Gleeson White, for his paper on ‘‘The Poster and its 
Artistic Possibilities ;”” William Burton, F.C.S., for his paper on 
‘The Palette of the Potter ;” George Simonds, for his paper on 
‘* Bronze Casting in Europe.” 
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THE FOUDROYANT IN, NELSON’S TIME. 








In Tue ENGINEER for June 26th we described the | 


Foudroyant, as restored, lying at Woolwich. She is now 
being fitted with a complete suit of sails, and will go to 
sea in a few days. We give above a view of the ship as she 
appeared in Nelson’s time. We think that we may find 
here one reason why the great Admiral delighted in her. 








HARBOURS AND WATERWAYS. 


Blyth.—The new coal staiths have been completed and 
taken over from the contractor, Mr. H. M. Nowell, of Leeds, 
by the North-Eastern Railway Company. The arrangements 
at Blyth are now sufficient for an annual shipment of five 
million tons. Since 1881, when the Harbour Commissioners 
and the railway company commenced improvements, the 
annual export of coal has increased from 146,264 tons to 
2,534,558 tons. There are now eighteen coaling spouts, some 
of which are so constructed as to load into two hatchways at 
the same time. The entrance channel, which formerly only 
had 2ft. at low water, has now 12ft. and 27ft. at H.W.S.T. 
A large rock shoal, covering 7&03 square yards, has been 
removed near the quays, and a depth of 15ft. at low water 
provided; and the channel between the piers has been 
deepened and improved. 

The Tees.—The proposal for making a harbour of refuge at 
the mouth of the Tees has once more been revived and the 
matter brought before the Government. The present pro- 
posal is that instead of carrying the slag from the blast fur- 
naces five miles out to sea as is now done, that this slag 
should be deposited in Tees Bay, so as to prepare a foundation 
for the walls of the proposed breakwater. The idea for the 
harbour of refuge is to run out a wall from the end of the 
South Gare breakwaterin a direction almost due east, or nearly 
at right angles with the South Gare. At the end of this wall 
an opening is to be left, and outside this opening a crescent- 
shaped wall, to be constructed with the southern extremity 
nearly opposite Coatham. These walls would enclose a very 
large area, having a depth of water sufficient to float vessels 
of large tonnage. There would not be required any dredging 
or rock blasting, the bottom would consist of sand, and 
it is not anticipated that any deposit would drift into the 
harbour. 

Boyne Navigation.—For some years past this Navigation 








| Lock and Rohan. 








has been going to ruin. The upper portion of the navigation 
is owned and worked by the River Boyne Company from 
Navan to Carrick Dexter Lock. This company has for several 
years been unwilling to spend money, or has had no funds with 
which to maintain the works. Below this to Drogheda the 
river has been worked by the Irish Board of Works since 
1834 at a loss of about £120 to £160 a year. In 1894 the 
Boyne Navigation Company was formed with a capital 
of £5000, and is now, with the approval of the Board of 
Works, seeking parliamentary powers to take over the whole 
of the Navigation. In consideration of getting rid of their 
responsibilities and the annual deficit which they have to 
make good, the Treasury have agreed to pay the new com- 
pany £3000, which is to be expended in restoring the works of 
the Navigation. The construction of the Upper and Lower 
Navigation originally cost the country £160,000, in addition 
to £52,667 contributed by the undertakers. The new com- 
pany has been working the Navigation for some time past, 
and has had a new steam barge built for the traffic, and so 
far the result’ obtained have been satisfactory. The new 
company has undertaken to maintain a depth of 43ft. 

Grand Canal.—A serious breach has occurred in the banks 
of this canal a few miles from Tullamore, between Glynn 
A considerable stretch of embankment 
was washed away, and a large area of land inundated, 
destroying the crops and otherwise doing a large amount cf 
damage. All traffic along this section will have to be sus- 
pended for some time until the breach is made good. 

Port Durban.—An example of the value of sand pump 
dredging in removing sand bars has been afforded by work 
recently carried out at Durban. The har at the entrance to 
this harbour had shoaled up so as to give only 5ft. of water 
over it, the rise of tide here being about 4ft. The Natal 
Government had ordered from Messrs. Simons and Co., of 
Renfrew, a sand pump dredger, the Octopus. On her 
arrival at Port Natal she was set to work on the bar. Her 
light draught was 10ft., and the depth on the bar being only 
5ft., she commenced pumping, allowing the sand raised to 
flow over the sides of the hopper. In about fifteen hours the 
Octopus had cut a passage through the bar, and continued to 
increase the depth to about 18ft. In her subsequent working 
no moorings are laid out, but the anchor is dropped wherever 
the soundings show a shallow place, and dredging is here 
continued until a depth of 20ft. to 30ft. is obtained. After a 
channel had been cut through, the Octopus wasremoved for ten 
days, with the result that the deep holes were filled up, but 
the general level was decreased, leaving the depth in the 





shallowest place from 18}ft. to 19ft. In iact, now there is 
more water over the bar than inside the harbour, The 
Octopus is a twin-screw hopper dredger of 1300 tons capacity, 
fitted with two 33in. sand pumps, and in actual work she is 
found capable of removing 44,400 tons per week. The time 
occupied in steaming is 28h. 25 min., and in dredging 
30 h. 20 min. 

Corinth Canal.—The annual report of the British Consul 
at the Pireus shows that the amount of receipts since the 
opening to December 31st last was £14,243, being about suffi- 
cient to cover the working expenses. No interest on capital 
has yet been paid. The Orient liner Lusitania and the Prince 
Line of steamers have discontinued using the Canal, owing 
to the bumping caused by the current, as it is found impos- 
sible to steer within it. A Russian man-of-war of 1490 tons 
and an Italian vessel of 83470 tons had passed through during 
the year. The company contemplates lengthening one of the 
protecting moles at the Posidonia end, and shortening one at 
the Isthmia end, in the hope of improving the navigation of 
the canal. 








THE NEW PIER PAVILION AND CLIFF RAIL- 
WAY AT CARDIGAN. 


THE new pier pavilion, erected on the pier at Cardigan is 150ft. 
in length by 55ft. in width, and stands on thirty-eight massive 
cast iron columns, each of which is let into the solid rock to an 
average depth of 9ft. beneath the surface of the shore. Upon the 
columns is a massive understructure of steel girders, upon which 
the pavilion building is carried. A test load was applied to the 
main girders in position to an extent of ten times the possible 
load due toacrowd. The design of the structure is in the form 
of three bays spanned by semi-circular roofs, the roofing having 
steel principals, with dormer windows breaking the straight line. 
The glazing of the roof and the ends and sides is of blue and gold 
cathedral glass, so that the effect both from within and without is 
a pleasing one. At the shore end of the pavilion lavatories and 
waiting-rooms are provided for visitors, and at the sea end is 
situated a stage and six dressing-rooms. The stage is of such 
dimensions that a choir of 150 can be accommodated thereon. 
The electric light is employed throughout, and the colouring, 
which is of a light blue tint, relieved with gold and crimson, pro- 
duces an artistic effect very creditable to the decorators. Accom- 
modation is provided for 2000 persons, and around the structure is 
a prc de for the conveni of those wishing to spend the 
intervals of the performances outside the building. The whvle of 
the work has ec designed and carried out by Mr. Croydon 
Marks, C.E., of London and Birmingham. 

This inclined Cliff Railway, about 900ft. in length, gives access to 
the Constitution-hill Gardens, of about eight acres in extent, which 
affords an unrivalled view of the coast of Cardigan Bay, and of 
the mountainous scenery of Mid-Wales. The — le of the 
working of the railway is similar to that adopted by the engineer 
of the undertaking, Mr. G. Croydon Marks, at Lynton, Clifton, 
and Bridgnorth, with modifications introduced suggested by the 
experience gained at these | agp There are two cars, each of 
which will accommodate fifty persons. Beneath the stepped 
platform of each car, on which is placed garden seats, is arranged 
a water tank of sufficient capacity to overbalance the weight of 
passengers in the other car, so that when one car is at the top 
the water is allowed to flow therein until it overbalances the 
weight of the bottom car and its passengers, and upon the upper 
car reaching the bottom station the water automatically flows out 
into a reservoir to be pumped back again to the top station, so 
that the same water is used over and over again. e brakes are 
of a most elaborate character, there being no less than four inde- 
pendent sets, each of which will instantaneously arrest the motion 
of the car by gripping the rails upon which it runs. There is no 
rack on the railway, and no pinion such as is used on the railways 
of the Swiss mountains and elsewhere. There are two ropes, each 
of which is ten times stronger than the load that is to be carried, 
and each rope has been tested to a load of 120 tons per square 
inch, the material being Cradock’s plough steel. 

The pavilion and the Cliff Railway were opened on the 20th ult. 
by the Prince of Wales. 

Prior to the luncheon in the new Pier Pavilion, Lord Rendel and 
the Registrars of the University College presented to their Royal 
Highnesses Mr. G. Croydon Marks, the engineer of the pavilion and 
the Cliff Railway. Her Royal Highness was instructed by Mr. Marks 
as to the working of a little dating calendar and combined silver 
inkstand ; and upon the date being correctly set upon the calendar 
by her Royal Highness turning one of the golden ended spindles, 
the pavilion gates were electrically oe electrical contact 
being made as the date was altered, and in addition a signal was 
sent to the Cliff Railway, where a formal trial movement of the 
first car was made. The Princess signified her pleasure in accept- 
ing the silver memento from Mr. Marks. 











REFRIGERATING PLANT FOR GLascow.—The Scottish Pure Ice 
and Cold Storage Company has placed the order for the refrigorat- 
ing and ice-making plant required for the cold store and ice 
works at Glasgow with the Linde British Refrigerating Company, 
Queen Victoria-street, London, E.C. The work is to be com- 
pleted by the end of the present year. There were four tenders, 
and that of the Linde Company was accepted, though not by any 
means the lowest. There will be two sets of machinery, each 
driven by an independent gas — worked with Dowson gas. 
One set of machinery will produce daily 30 tons of pure crystal ice, 
12in. thick, and the other will refrigerate a cold store of, in the 
first instance, some 200,000 cubic feet capacity. e stores are to 
be cooled on what is known as the Linde disc system. There will 
be no brine or other pipes in the rooms, but the temperatures will 
be maintained by a current of pure cold air. The oe of 
this system are numerous. The air is kept pure and sweet. ere 
is no trouble from accumulation of snow or frost, or from drip or 
moisture, and the temperatures in the various rooms are very 
easily controlled as desired, one or more rooms being kept at, say, 
15 deg. Fah., and others at about 35 deg. Fah. Another advan- 
tage lies in the fact that with the Linde system there is an enormous 
storage of cold, so that the cooling of the rooms can go on for long 
after the compressor is stopped. In many cases the compressors 
are shut down for the ae of the night, but the cooling of the 
stores goes on practically the same, the reserve cold of the brine 
being drawn on until the compressors are started the next morning, 
and of course the size of the disc tank can be varied so as to give a 
greater or less storage as desired. With brine pipes the storage of 
cold is insignificant. Fresh air may be admitted from the outside 
if required, but this is not generally found necessary. The Linde 
British Refrigerating Company has, we are informed, a large 
number of orders in hand, many of them being of a very important 
character. Among them may be mentioned the following:—A 
50-ton ice plant for Hull, a 100-ton ice plant for Grimsby, four 
large meat freezing and storage plants for Australia, three of 
which have triplex compound compressors with triple expansion 
surface condensing engines ; three large meat freezing and storage 
plants for New Zealand, which are specially interesting as being 
conversions of the old compressed air machines to the Linde 
system. There is also a large meat carrying vessel being fitted out 
for Turnbull, Martin and Co., besides many other ships, as well as 
land installations. Over 2600 machines on the Linde system have 
now been supplied, representing a refrigerating power equal to 
that of the melting of no less than 60,000 tons per twenty-four 
hours. About 280 machines are in use on board ship. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
e n ° 





PERMANENT WAY. | 


Srr,—I have read with very much interest your editorial on 
‘Permanent Way ” in THE ENGINEER of June 5th, but must con- 
fess that it does not convince me, though it makes evident the fact 
that a more detailed comparison on less vague grounds is neces- 
sary for a proper understanding of the matter. Reasoning from 
the remarks made about American railways, you say that it is 
proposed, to all intents and purposes, to construct a timber plat- 
form for the rails, and you go on to speak of the doubling of the 
number of sleepers on English roads. But let us take the actual 
facts. An English track has ordinarily eleven sleepers to a 30ft. 
rail; one, at least, has only ten, some have twelve, but eleven is 
the more normal construction. These sleepers are 10in. wide and 
5in. deep, while the chairs are only about 74in. to 8in. wide. This 
gives a sleeper bearing of 110 lineal inches under each rail. In 
this country the width of sleepers for first-class track is from 7in. 
to 9in., and 8in. is a fair average. The average number of sleepers 
is sixteen per rail length of 30ft.—sometimes as low as fourteen, 
as under the 100]b. rails of the Pennsylvania Railroad, or as high 
as eighteen, as with sleepers 6in. wide on the New York, New 
Haven, and Hartford ilroad. This gives 128in. of sleeper 
bearing per rail, or only 18in. more—two Yin. sleepers—than the 
English track. The advantage comes in the closer spacing of the 
narrower sleepers ; and I believe that English railways would be 
better with fourteen sleepers Sin. wide—112in.—than eleven 
sleepers 10in. wide—110in. The 5in. thickness of English sleepers 
I consider inferior to the 6in., which is about the lowest limit for 
American sleepers. The length of sleepers in America is 8ft. and 
8ft. Gin.—9ft. in special cases only, as in swampy districts—and 
for ordinary first-class track I doubt whether anything more than 
8ft. 6in. is desirable or useful, the extreme ends of the 9ft. English 
sleeper giving little useful bearing support. This, I think, dis- 

oses of any question of doubling the number of sleepers on 

nglish railways, and shows how an improvement in existing track | 
may be effected with but little increase in the amount of timber | 
consumed. 

Some of the above figures are taken from my notes on English 
railways, and my paper on “ English Railway Track.” Others are 
taken from statistics I have recently collected as to the standard 
track of American railways, for a book on railway track, which will 
be published shortly. hese statistics cover fifty railways, but 
here are some extracts as to trunk railways with first-class track 
and heavy traffic. 
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Then, again, the American sleepers give the full width of 
bearing to the rail—minus a small allowance for the corners—so 
that the length of rail bearing is equal to that of the ballast 
bearing. English rails have a bearing in the chairs, which is 
shorter than the width of the chair base, and still shorter than 
the ballast bearing of the a. 

In that ey of your editorial which refers to the history of 
chairs, you infer that the chair was designed to avoid the cutting of 
the sleeper by the flange of the flange rail, but Iam doubtful about 
the accuracy of this, as I fancy the chair was designed as a neces- 
sary adjunct of the old ‘‘ double head” rail, which was designed 
to be reversible. If your view is correct, however, what a clumsy 
makeshift was the chair. In this country, when the traffic is so 
heavy or the sleepers are so soft as to lead to wear of the sleepers 
in the way you mention, a thin steel plate is inserted as a sleeper 
protector, and fully answers the purpose even on the sharpest 
curves. As English track is, in the main, so substantial, it would 
be folly to advocate its replacement with a new type; but I 
believe that it is capable of improvement, especially in increasing 
the number of supports per rail, and also believe it would pay any 
new railway to try a new type of track. As to the shape of the 
rails, it has been already pointed out that the old English flange 
rails were mainly of such poor design as to give no precedent of 
the performance of good rails of this type. And, by the way, you 
say that the sleepers in America are mostly of oak or hard wood ; 
the railways above mentioned use mainly oak, chestnut, yellow pine 
—this is the most common—and cedar, while other soft woods are 
available when metal base-plates are used. The difficulty of rolling 
flange rails is, I think, somewhat exaggerated ; there is no diffi- 
culty in making stiff substantial rails, and the width of base should 
never exceed the height, being preferably a little less for heavy 
track where base-plates are to be used. In regard to the ballast, 
I am surprised that broken stone, 14in. to 2in. size, or furnace 
slag, are not more used in England, and you are right undoubtedly 
in your estimate of the value of an improvement in this respect. 

In conclusion, I may refer to some statements made by other 
correspondents. As to the inquiry of ‘‘ Anglo,” it has already 
been explained in your columns that the steel plates put under the 
rails of American railways are to be classed as sleeper preservatives, 
and are by no means to be classed with the English chairs, which 
are absolutely necessary for the support of the bullhead rail. The 
steel plates are required only with soft sleepers and heavy traffic, 
to prevent the rails from cutting or abrading the wood, but the 
chair is an essential part of a bullhead track. Your correspondent 
**C.” refers to derailments, but it is not probable that the propor- 
tion of derailments on good American track is any greater than 
that on English track of equal quality. The growth of traffic and 
weights beyond the capacity of the track or permanent way of 
many lines, and the consequent lack of proper relation between the 
track and the traffic, is largely responsible for the number of 
derailments, but this is no argument against a good first-class track 
suitable for its traffic. Mr. Stretton is mistaken in saying that the 
majority of American rails are 60ft. long. Only a few roads are 
using such rails, and these mainly as experiments for a few miles, 
Rails 33ft, and 45ft. long are also in use, but the 30ft. rail is 
practically universal. In regard to the use of ballast cars, which 
has been referred to, these are intended for the prompt delivery of 
the ballast in place on the track, but are in no way intended to 
supersede the careful and thorough tamping or packing by hand 
under the sleepers which is necessary to make a substantial 
track. E. E. Russet, TrRaTMAN, C.E. 

New York, June, 1896. 





NOTES ON THE HORSE-POWER REQUIRED FOR ROAD MOTORS, 
OIL, OR STEAM ENGINES. 

Sir,—In your number of June 19th Sir David Salomons has 

opened up an important practical question, viz., the effective horse- 

power required on good as well as upon bad country roads for pro- 


speeds on a level or uphill. He gives practical and interesting 
figures, which I have plotted in the subjoined diagram, the base 
line being miles per hour and the verticals horse-powers. The lines, 
as will be seen, come out fairly uniform, and seem, on the whole, 
consistent one with the other, except in the case of the upper one, 
This diagram shows that the powers are proportional to the speeds, 
other conditions being the same, or with double speed double 
power is required, half speed half power. In the present state of 
the question it seems very desirable that some actual tests should 
be made. If an oil or motor carriage could be had for a few days 
and run several times at two speeds both on the level and up a hill 
—with a given incline—the indicated horse-power could be deter- 
mined. A counter should be attached to the motor to give the 
revolutions, The power required for running the engine alone, 
at the two corresponding speeds, with the carriage at rest, should 
also be determined. Thus the law connecting the effective indi- 
cated horse-power with the carriage speeds in miles per hour could 
be obtained. With these new motors very few reliable facts are 
available, and such are now much wanted by both buyers and 
sellers, In tram and railways the law connecting the powers and 
speeds is similar. Tests to determine the quantity of oil per mile 
per horse-power for given s s would also be very desirable, the 
gradients being stated. Trials could be made for a few hours on a 
level road at two different speeds, say, five and ten miles per hour, 
and at the same or half these speeds on a hill of a certain inclina- 


a force equal to that of impact, and there will be a loss of 
energy dissipated through the prison walls, Consequently, either 
the kinetic theory of gas is not true, or else it would be impossible 
to prevent the escape of energy from compressed gas, Which 
alternative is correct. I venture to ask Col. Basevi to = 

A 


Trieste, June 25th. RPUs, 





LIGHT RAILWAYS, 


_ Sir,--The clear defining of the term light. railway is most 
important, and as author of a paper discussed at a recent meeting 
of the Institution of Civil Engineers, Ireland, I beg to quote the 
following extract:—‘‘The general term, light railway, to some 
seems to be synonymous with narrow gauge railway, to others with 
railways constructed upon the margins of the country roads, while 
with true Hibernianism we are told by others that a light railway is so 
called because it has heavy gradients. The Act of Parliament of 
1868 defined a light railway as one on which the speed was limited 
to twenty-five miles per hour, and the maximum weight on single 
axles of rolling stock to eight tons. To the railway engineer the 
term light railway conveys the idea of a secondary line, whether 
broad or narrow gauge, which has been laid out on an economical 
basis, to meet the requirements of a light traffic to be conveyed at 
moderate speeds.” The question arises as to what is meant by 
economical basis. Before laying out a railway the engineer must 
first decide upon a limit tor the gra- 
dients and curves; on a secondary line, 
if the country is not favourable he wil! 
adopt steep gradients and quick curves, 
so as to reduce the work to a minimum, 
consistent with the efficiency of the line 
for the requirements of the anticipated 
traffic. He must take into consideration 
the weight to be hauled up the incline, 
and the power of the locomotives which 
are to work the traffic. Now, as the 
tractive power of a locomotive at a given 
speed, say fifteen miles per hour, is pro- 
portional to the weight on the driving 
axles, the maximum weight on the axle 
becomes an important factor in his caleu- 
lations. If this limit of weight were 
reduced to five tons, as has been 
suggested by yourself, it would, with 
a stroke, exclude a large number of 
useful projects, and practically limit the 
construction of light railways to flat 
districts, where they would probably 
have to compete with canals, 


1 in 40, or 25 per cent., is a usual 
gradient adopted in order to secure a 
surface line. With eight tons on each 
axle a three-coupled locomotive can 
draw up this incline a gross load of 
222 tons, including its own weight, while 
with five tons on each axle it could only 
draw 132 tons, or 40 per cent. less load. 
Under the Act of 1 a light railway 
can be licensed ‘‘subject to such con- 
ditions as the Board of Trade may 
impose,” so that a line may be con- 
structed for five tons on an axle anda 
speed of twelve miles per hour. By 
accepting such limitation the cost of 
construction can be reduced, but this is no reason for altering 
the present maximum limits, though it might be advisable to insert 
a minimum in order to insure efficiency. 

ALFRED DICKINSON Price, M. Inst. C.E, 

Engineer’s Office, 44, Harcourt-street, 

Dublin, June 22nd. 
[A load of 132 tons is more than enough for a light railway. 
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tion. The kind of road, good or bad, with its wet or dry condition, 
would no doubt affect the results, and other facts should be noted. 
The slip of the rubber tires should also be determined, or the 
difference between the miles along the road and the miles of the 
periphery of the compressed driving tires. Perhaps some experi- | 
ments could be carried out at the Crystal Palace or in some other | 
private grounds, BrYaN DONKIN. 
Bermondsey, June 26th. 
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FORCED DRAUGHT AT ELECTRIC LIGHT STATIONS. 


Sir,—I have just had my attention drawn to a statement 
appearing in your issue of May 30th regarding the result obtained 
by the introduction of forced draught at this station. As engineer 
since June, 1891, during which time the economies in question are 
assumed to have taken place, I am in a position to state that such 
economies were due to several circumstances other than that to 


BUSINESS WITH JAPAN, 


Sir,— You will doubtless have noticed, in the remarkable report 
on trade with Japan by Consul Longford, that he draws great 
attention to the hypercritical methods of examination and testing 
in force in Japan, in connection with the reception of engineering 
material and machinery. 


I have just had the mg bea of seeing a specification from 
| Japan for some steel fire- 





THE JUBILEE OF THE G.N.R. 





THE INTRINSIC ENERGY OF A GAS. 


Sir,—Colonel Basevi has from time to time addressed letters to 
you, which have appeared in your pages, and been read by me 
and, no doubt, many others with pleasure and profit. I write now, 
in the hope that either Colonel Basevi or some other of your cor- 
respondents will help to solve a difficulty which seems to me to be 
fatal to the kinetic theory of gases on mathematical grounds, and 
yet has escaped, so far as I am aware, all writers of text booke, 

If we take any given weight of gas, compress it to, say, 1000 lb. 
on the —— inch, and suffer it to cool, we may keep it for ever 
in a steel cylinder without any loss of energy. 

Now the pressure of a gas is supposed to be the result of the 
bombardment of the prisoning walls by the molecules of the gas 
in rapid motion; and these molecules may, for the purpose of my 
argument, be assumed to be spherical, perfectly hard, and per- 
fectly elastic. 

Mathematically it may be shown, as Col. Basevi knows as a | 


which they are ascribed. ; rs of the usual and ordinary descrip- 
As a matter of fact, forced draught is used here as little as | tion. It is provided that they shall be made by the Siemens- 
possible. It certainly is necessary at times during the load, owing | Martins process, and that each bar is to be tested by strips cut 
to the very small air space between the bars, and many attempts | crossways as well as lengthways, which are to have a limit of 
have been made to increase this air space for the light shifts and | tensile strength of between 27 to 32 tons, and not less than 14 tons 
use natural draught, thus dispensing with the apparatus entirely | elastic limit tothe inch. Elongation is also provided for. Temper 
when using the best class fuels. | tests have to be made, and the bars in addition are to be tested 

In my opinion forced draught can only be effectively and econo- | for welding and forging, and some of the welded pieces are to be 
mically used with cheap and inferior fuel, such as breeze, and | tested for tensile strength. These tests will be carried out after 
during the past five years only the best class coals have been | arrival in Japan, so that whether they are tested in England or 
regularly in use, viz., anthracite and best Welsh coal; and, I | not, they will be accepted or condemned out there, as the case 
would add, that although a very high evaporative efficiency may may be. Chequer plates for stokehold floorings have also to stand 
be obtained per pound of fuel with the appliance, it stands for | as severe tensile and cold bending tests as material for working up. 
little or nothing in the way of economy, it is only secured at the | Amid all the attention that is being drawn to Japan at the present 
cost of much priming by the water-tube boilers. | time, it may be as well to realise that there are some difficulties 

I call your attention to this, as the remarks referred to may be | in connection with business out there. Curpabo, 
the means of creating an erroneous impression when the results of | London, June 20th. 
the present year’s working is known. We have recently been | 
using a small quantity of much cheaper fuel advantageously during | 
the daytime, making good use of the steam jet. 

To my mind the merits of forced draught lie (a) in the fact that | Srr,—In the interesting précis of the formation of the G.N.R., 
one is able to utilise very satisfactorily what otherwise could | which appears in yesterday’s issue, you mention that ‘‘the line 
scarcely be categorised as fuel, and which would be impossible | was laid. out especially with a view to high speed.” Although, 
with an insufficient natural draught; and (}) the possibility of | compared with lines of more recent construction, the G.N.R. has 
forcing a boiler, should this be necessary. | favourable gradients, yet, compared with the older lines, such as 

THE Hovse-To-Hovse Exectric Licht Suppiy Co., Lp. | the London and Birmingham, York and North Midland, Eastern 
Henry W. BowbDen, Manager and Engineer. | Counties, Northern and Eastern, and the other lines with which 
Kensington Central Electric Lighting Station, | the—London and York—,G.N.R. was built to compete, the G.N. 
Richmond-road, Kensington, S. W., | gradients are far more severe. The bad ients of the London 
July Ist. | and York formed the great weapon by which the established lines 
mentioned above sought to condemn the London and York Rail- 
way. ‘The distance from London to York was also ten miles longer 
by the—London and York—G.N. route than by the proposed 
route of the competing Direct Northern Railway. 

Mr. Cubitt, brother to Sir William Cubitt, succeeded Mr. Bury 
as locomotive engineer for a few months, and upon his death Mr. 

Sturrock was appointed to the position. G, A, SEKON, 
June 27th, 





CRYSTALLOGRAPHY FOR BEGINNERS. 


Str,—In reference to the remarks made at the close of your 
kind review of my ‘‘ Crystallography for Beginners,” it is, I think, 
only right to mention that in order to guard against the possi- 
bility of the models making up unsatisfactorily, as your reviewer 
intimates may be the case, I was careful to have the proofs of the 
sheets put together in the way suggested in the book, and though 
some of the more complex drawings were troublesome to fasten 
together, it was only in one or two cases that corrections had to 


matter of course, that a perfectly elastic ball will rebound from a | be made. wus C, J. Woopwarb. 
perfectly rigid, or a perfectly elastic surface, without any loss of Municipal Technical School, Birmingham, 
energy. July 2nd, 





If, therefore, the prisoning walls of the chamber enclosing our 
compressed gas were perfectly rigid or perfectly elastic, no loss of 
energy could take place. 

But Col. Basevi will admit that the walls of a steel gas cylinder 
are very far indeed from being either quite rigi 


WATER-TIGHT BULKHEAD DOORS. 


| __Sir,—In your report on Mr. Martell’s ned on ‘ Various 
| Descriptions of Doors applicable to Water-tight Bulkheads,” your 


not rebound with | correspondent has quite missed the point I wished to make. He 





pelling a vehicle of a given weight—say 24 tons—at two different 


— or quite elastic. 
The consequence is that a molecule striking wil 
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makes me say that I did not permit any of the water-tight doors 
associated with the +e and boiler-rooms to be opened, ~ 
point was, that when I drove a steamer across the Atlantic at full 
power with closed stokeholds, the same as are fitted to H.M. ships, 
all the bulkheads between the engine and boiler-room and between 
the separate boiler-rooms were intact, no doors being fitted. 

Leeds, June 29th, ERNEST GEARING, 





THE EXPLOSION ON BOARD H.M.S, BLAKE, 


Sir,—Herewith ae find particulars of damage to boiler which 
exploded on boar H.M.8. Blake, by which a stoker was killed. 
The report is the same as given in evidence at the inquest, which 
has been adjourned to the 27th inst., pending the inquiry by the 
naval autborities. T. J. Davey. 

55, Regent-street, Plymouth, 

July 2nd, 
(Copy.] 
REPORT OF SURVEY. 

This is to certify that I, the undersigned, attended on board H.M.S. 
Blake at the request of R. R. Rodd, Esquire, County Coroner, on the 25th 
inst., in order to ascertain the cause of the explosion of one of her boilers 
which resulted in the death of stoker G. W. Evill, and have to report as 
follows :—On going on board I made an external examination of the star- 
board forward—No. 3—boiler, the top manhole doors not being off, and 
found a double-ended boiler 15ft. in diameter and 18ft. long, with eight 
fires, having one common combustion chamber 18ft. by 2ft. 6in., with 
cross brick walls, the top of chamber set down about Sin. for about 5ft. 
in way of the two after lower fires, and ten stays ljin. in diameter, with 
vin. pitch, in way of damage pulled through the nuts, the whole length 
of the top being set down more or less, but the stays good. I examined 
the gauge glass and pressure gauge connections, and found the same in 
order. 

I again attended on board this day, the said ship having been moved up 
the harbour in the meantime, and moored off Northcorner, and made 
an internal examination of the boiler. The boiler generally was found 
to be clean, there being no scale or grease. I found no flaw in the plate 
set down, but it was discoloured, and had every appearance of having 
been overheated. 

I am of opinion that the deceased was fatally scalded by the pressure 
which escaped through the stay holes, and I am further of opinion that 
the explosion was caused in consequence of vverheating of the plate and 
stays through want of attention in regulating the feed-water to the 


boiler. 
Dated at Plymouth, 27th June, 1896. 
(Signed) T. J. Davey, 
Engineer Surveyor. 





THE NEW NORTH-EASTERN ENGINES, 


Sir,—Referring to your paragraph about the new N. E. R. 
locomotives under the heading of ‘‘ Railway Matters,” in your 
issue of June 12th, it may perhaps interest you to know that the 
North-West Argentine Railway Company—province of Cucuman— 
own four coupled bogie passenger engines, whose coupling-rod 
centres are 9ft. Sin. They were built by Messrs. Neilson and Co. 
in 1892 and 1894, Yo Sk. 

fallindalloch, N.B., June 19th. 





A NEW SYSTEM OF COAL GAS RETORT BEDS, 

Sir,—The tunnelled arrangement—Fig. 2—shown in your last 
issue, is an exact counterpart of one put in by me at these works 
in the year 1881, and which is still in existence. 

In 1883 the entire bench was converted from ordinary to genera- 
tor furnaces, and the whole under pinned without disturbing either 
the bench or the retort settings, and without any apparent sub- 
sidence, 

I had not the advantage to start with Mr. Joyce has ; he has, it 
appears, an underground flue to commence with, which I had not. 

Gas Works, Runcorn, July 8th. J. R. FRivn. 





MOTOR CARS AT THE CRYSTAL PALACE, 

Sir,—Having driven and had charge of both of the Arnold motor 
carriages which have been running continuously here since the 
9th of May, I think it my duty to say that the writer of the article 
on the subject of motor cars must have been wrongly informed 
when he said that it takes as much as twenty minutes to start. 
1 have, and can at any time start either carriage in half a minute, 
and less than that. ERNEST WATSON, 

Crystal Palace, June 22nd, 








REPORT FROM THE SELECT COMMITTEE ON 
TRACTION ENGINES ON ROADS. 

THE Select Committee appointed to inquire into the working of 
the laws relating to the use of traction engines on roads, have 
agreed to the following report :— 

Your Committee have inquired into the working of the laws 
relating to the use of traction engines on roads, and have taken 
evidence on the subject from thirty-nine witnesses, including 
owners and users of locomotives, representatives of the Local Govern- 
ment Board, chairmen of county councils and road committees of 
counties and boroughs in England and Scotland, and county and 
borough surveyors in England, Scotland, and Ireland. They have 
also received valuable memoranda and statistics from the English 
Local Government Board, the Scotch and Irish Offices, the County 
Councils’ and Municipal Corporations’ Associations, and various 
local authorities, officials, and other persons interested in the 
subject. 

Your Committee have considered themselves precluded by their 
reference from considering the user on roads of light locomotives 
or steam or horseless carriages. This matter is now otherwise 
under the consideration of Parliament, and would seem to require 
somewhat different treatment from the user of heavy locomotives 
or traction engines, 

STATEMENT OF THE Law. 


The main provisions of the law relating to traction engines and 
other locomotives in England and Wales are at present contained in 
the Locomotive Act 1861 (24 and 25 Vict. c. 70), the Locomotive Act, 
1865 (28 and 29 Vict. c. 83), and Part II. of the Highways and 
Locomotives (Amendment) Act, 1878 (41 and 42 Vict. c. 77). 

The Acts of 1861 and 1865 now apply to the whole of the United 
Kingdom, and the Locomotives Amendment (Scotland) Act, 1878 
(41 and 42 Vict. c. 58), contains provisions corresponding, though 
not identical, with those of the English Act of the same year. In 
Ireland there has been no legislation similar to the English and 
Scotch Acts of 1878, except a section in the Public Health (Ireland) 
Amendment Act, 1879 (42 and 43 Vict. c. 57, s. 6), enabling certain 
local authorities to make bye-laws. 

It may be added that these Acts contain overlapping and some- 
times conflicting and inconsistent provisions, that they embody by 
reference certain clauses of the General Turnpike Acts, and that, 
while the Act of 1861 is a permanent Act, those of 1865 and 1878 
are temporary measures continued by the annual Exyiring Laws 
Continuance Acts. 

The above-mentioned enactments impose certain statutory 
restrictions on the size and weight of locomotives, on the width 
and construction of their wheels, on the consumption of their 
smoke, and on the weights to be carried on each pair of wheels of 
the wagons drawn. They also prescribe certain regulations for 
working locomotives on highways, viz., as to the number and 
duties of the persons in attendance, the management of the steam 
whistle, &c., the passing of other traffic, the lighting of the loco- 
motive at night, and the maximum speed to be permitted in town 
and country. 

They also contain certain provisions for the protection of 
bridges, but t’ese appear to be in practice to a large extent euper- 
seded by the power of making bye-laws referred to below. 

Moreover, locomotives and all carriages drawn by them, and 





their owners, drivers, and attendants, are expressly made subject 
to the general and local Acts relating to turnpike roads or high- 
ways, and thus come under the general law against furious and 


negligent driving. There is ulso a special provision requiring the 
name and residence of the owner, and the weight to be affixed to 
locomotives, Penalties of very varying amounts are imposed for 
the breach of most of these statutory regulations, and there are 
express savings of the liability of persons using a locomotive so 
constructed or used as to be a public or private nuisance. 

In addition to these rules laid down by statute certain local 
authorities are empowered by the English and Irish Acts of 1878 
and 1879 to make bye-laws as to the hours during which loco- 
motives are not to pass over roads in the areas under their juris- 
diction, for ‘regulating the use of locomotives upon any 
highway,” and for “preventing such use upon every bridge 
where such authority is satisfied that such use would be 
attended with danger to the public.” In Scotland the powers are 
somewhat more narrow, the Scotch Act only authorising, in 
addition to bye-laws as to closing hours, bye-laws for “‘ regulating 
the use of locomotives upon any highway, or’ preventing, or 
regulating such use upon any bridge where such authority is 
satisfied that such use would be attended with damage to the 
public from the narrowness, inclination, or imperfect construction 
of such highway or bridge respectively.” 

The local authorities possessing this power are now the councils 
of the English counties and county boroughs, and quarter session 
boroughs with a population of 10,000 and upwards, and the 
Common Council of the City of London, the road authorities of 
counties and burghs in Scotland, and the grand juries and urban 
sanitary authorities in Ireland. Certain town councils—e.y., 
Birkenhead, Bury, Rochdale—appear to have similar, or even more 
extensive powers of making bye-laws under local Acts. 

The councils of the English counties and county boroughs have 
also powers of making bye-laws for granting annual licences to 
locomotives used within their county. The fee to be paid in 
respect of each licence is not to exceed £10, and all locomotives 
‘used solely for agricultural purposes” are specially exempted 
by statute. This power is confined to English ‘‘county authorities,” 
but similar provisions appear to exist in certain local Acts apply- 
ing to municipal boroughs which are not county boroughs. There 
are no powers of levying licence duties in either Scotland or 
Ireland. 

All bye-laws made by local authorities require to be confirmed 
in England by the Local Government Board, in Scotland by the 
Secretary for Scotland, and in Ireland by the Irish Local Govern- 
ment Board. The Irish law, however, seems to be defective, both 
as regards the making and the confirmation of bye-laws of grand 
juries, 

It appears from the statistics presented to us that bye-laws have 
been made in England by thirty-six out of sixty-two administrative 
counties, including the County of London, by at least fourteen out 
of sixty-one county boroughs, and by at least thirteen other towns, 
including the City of London. Bye-laws are also in force in at 
least sixteen Scotch counties, and in six Irish counties and four 
urban sanitary districts. The majority of these bye-laws relate to 
prohibited hours and licence duties, but there are also many pro- 
hibiting the use of certain bridges, and regulating the use of loco- 
motives while stopping on roads and bridges, following the same 
track, mn through narrow highways, and the like. 

In addition to the enactments relating exclusively to locomotives 
there is a very important section—Section 23—contained in the 
English Act of 1878, and in the Scotch Roads and Bridges Act of 
the same year (41 and 42 Vict. c. 51, s. 57), giving a road authority 
on the certificate of their surveyor the right to recover the amount 
of expenses incurred by such authority in repairing a highway 
‘‘by reason of the damage caused by excessive weight passing 
along the same or extraordinary traffic thereon.” This section, 
though not referring expressly to locomotives, has been the 
ground of several important decisions in the courts of law, under 
some of which the county authorities have recovered considerable 
sums in compensation for the damage done by locomotives to their 
roads. In view of these decisions on the clause, and of the 
numerous comp!aints that were made as to its effect by the users 
of locomotives, and by the representatives of the road authorities 
in England and Scotland, we have thought it impossible to exclude 
the working of this clause from our consideration. There is no 
corresponding provision in the Irish law. 


EMPLOYMENT AND USE OF TRACTION ENGINES, 


We have had ample evidence to prove that there are at the 
present time a very large and increasing number of locomotives in 
use on the roads of this country. The Association of Traction 
Engine Owners and Users estimate the number in use in England 
and Wales alone at 8000, and state that at least ten millions of 
capital have been invested in these engines, and that 30,000 or 
40,000 men are employed in working them. There has evidently 
been in recent years a large increase in their use, both for haulage 
and for agricultural purposes. The extent of their user, however, 
varies greatly in different parts of the country. Thus, according 
to a return provided by the County Councils Association, it appears 
that during the year ending March, 1894, while there were eighty- 
seven locomotives licensed in Kent, forty-nine in the West Riding 
of Yorkshire, twenty-four in Cheshire, and twenty-two in Stafford- 
shire, there were only three licensed in Surrey, Leicestershire, and 
the North Riding of Yorkshire, five in Nottinghamshire and 
Shropshire, and only eight licensed altogether in the seven Welsh 
counties included in the return. It is, however, clear, thata large 
majority of the locomotives employed escape paying any license 
duty under the statutory exemption for engines used solely for 
agricultural purposes. 

In Scotland and Ireland, where there are no licence duties, no 
similar statistics are forthcoming. We have, however, evidence to 
show that in certain parts of Scotland—+.g., the city and county of 
Aberdeen—the user of locomotives for haulage purposes is very 
extensive and rapidly increasing. Thus, in the district comprising 
the counties of Aberdeen, Banff, Moray, and Kincardine, it is 
estimated that there are 230 engines and 328 wagons now employed, 
———— a capital of about £130,000. 

In Ireland there appear to be comparatively few engines in use, 
except in the neighbourhood of Belfast. 

In addition to the large number of locomotives used for plough- 
ing and threshing, and for steam-rolling, engines are employed in 
various districts for hauling such articles as corn, manure, lime, 
drainage pipes, timber, bricks, and other building materials, stone 
for the roads, boilers, and heavy pieces of machinery, and some- 
times for lighter goods, such as fiour and groceries from co-opera- 
tive stores. They are thus of great benefit not only to the agri- 
culturist, but also to the builder, the manufacturer, the distributor, 
and the consumer. They are largely used by some local authori- 
ties, and to a considerable extent by the War Department. They 
are specially useful in districts where the railway communication is 
not good, and for the carriage of bulky articles which cannot con- 
veniently be transhipped or conveyed by rail. In such cases it is 
often not only cheaper but quicker, and less injurious to the articles 
carried, to convey them all the way by road rather than to and 
from the railway station. 


OBJECTIONS TO TRACTION ENGINE TRAFFIC, 


The objections urged to traction engine traffic group themselves 
under two principai heads :- 

(a) The danger and inconvenience to members of the 
public using the roads or resident on the roads ; and 

()) The burdens inflicted on the ratepayers by the damage 
done to the roads, 

(a) The evidence laid before us shows that though traction 
engines are still regarded as nuisances by some of the travelling 
public and by the residents in certain localities, they are no longer 
a cause of any appreciable danger. The number of accidents 





reported to us is small, and there is every reason to believe that 
horses are becoming every day more used to meeting and passing 














steam carriages. The statutory regulations for the protection of 
the ordinary traffic seem on the whole to have worked well and 
should, we think, be continued, subject to certain amendments 
mentioned in a later part of this report. While traction engine 
traffic, if conducted under these regulations, need not, in our 
opinion, cause any substantial amount of danger or inconvenience 
to the travelling public on the ordinary thoroughfares and main 
roads, yet there will always remain a large number of narrow and 
winding lanes and bye-roads where extra precautions will have to 
be taken if other traffic is not to be seriously interfered with. For 
these and other reasons stated below, it will, we think, be neces- 
sary for lccal authorities still to exercise within reasonable limits 
their powers of regulation by bye-law. 

It has been contended by several of our witnesses that it is not 
safe to allow engines to travel by night on unlighted roads, and 
that this opinion is largely shared by the local authorities would 
appear from the fact thatseventeen county councils prohibit them 
from travelling during the earlier part of the night. On the other 
hand, we find that in the majority of English and nearly all Scotch 
counties, including counties like Kent and Aberdeen where engines 
are most largely used, no prohibition as to hours isfound necessary 
and no inconvenience is experienced from engines travelling in 
the dark, provided they are properly lighted and attended to. 

Of far more weight, in our opinion, are the objections urged 
against the user of locomotives in the crowded thoroughfares of 
large towns during the busiest hours of the day. Although this 
user is not prohibited at present in a ‘considerable majority of 
county boroughs, often no doubt because locomotives are not 
there extensively employed, yet we find that in London, Manches- 
ter, Wolverhampton, York, and other large towns, no engine is 
allowed to travel through any street during the middle of the day, 
while in other towns this prohibition is confined to certain of the 
busiest thoroughfares, e have also information that the authori- 
ties of other county boroughs are applying to the Local Govern- 
ment Board to confirm bye-laws of a similar kind. The demand 
for such prohibition seems indeed to be rather increasing than 
diminishing as the use of engines becomes more common. 

Besides the objections raised on the score of inconvenience to 
traffic, we have had strong representations from particular localities 
that the noise and vibration, caused by the constant passage of 
engines and heavy trains of wagons, causes serious annoyance and 
even injury to the residents in the streets where they are used. 
Thus, in certain towns of Kent, in Rochdale, and Aberdeen, it was 
stated that serious damage had been done to house property, and 
complaints had been made to the local authority, but no action 
for compensation seems to have been brought. This evil seems, 
however, to be limited to places where either the houses are of 
inferior construction or the weights carried are excessive, or, as in 
Aberdeen, where the streets are paved with granite. It was also 
clearly proved tous that in many residential towns, e.g., Tunbridge 
Wells, and Cheltenham, the greatest objection would be felt to the 
noise of engines travelling by night. 

(4) We have had serious complaints from many parts of the 
country of the damage done to roads by traction engine traffic, 
and the cost thus inflicted upon the ratepayers. In the large 
towns and adjoining districts aie the streets and main thorough- 
fares are kept up to a high standard by the use of first-rate 
material, regularly steam-rolled, little or no injury is done, at any 
rate to the metalled surface of these roads, beyond that caused 
by ordinary traffic. But, wherever a road is weak, either owing to 
the nature of its foundation, or to the inferior quality or insuffi- 
cient quantity of the stone laid down on its face, great damage is 
undoubtedly caused by the sage over it of excessive weights 
drawn by heavy traction engines, Not only are such roads worn 
into ruts, but they are often squeezed out of shape and require 
complete reconstruction. The worst damage seems to occur where 
locomotive traffic takes place after a frost, or during very wet 
weather. On the other hand, we have had evidence of rough 
country roads being actually improved by locomotives being utilised 
to roll down a liberal supply of newly-laid metal. 

It has been contended by many of the engine-owners’ witnesses 
that country as well as town roads should in these days be kept 
up toa sufficiently high standard to bear the heaviest class of 
traffic likely to pass over them. But most of the road authorities, 
while admitting that the first-class main roads ought to be, and are 
being, improved all over the country so as to carry great weights 
without suffering serious damage, yet contend, and as we think 
justly contend, that the work of improving, or rather reconstruct- 
ing, the second-class roads and district highways up to locomotive 
traffic standard, would, unless carried out very gradually, involve 
far too heavy a burden for the ratepayers to bear. Those repre- 
sentatives of local bodies who have expressed their willingness to 
undertake this work of general improvement of roads have always 
stipulated for a substantial contribution from the locomotive 
owners, who, they point out, are often not pcr ge within the 
county, and, being now released from their old obligation to pay 
tolls, contribute nothing to the upkeep of the roads they use 
except the very inadequate sums provided by the licence duty. 
It is replied by the locomotive owners that, though they may not 
themselves be ratepayers, they are in that respect on the same 
footing as the owners of many other heavy vehicles, and that the 
persons whose produce they carry, or whose work they do, are as 
a rule considerable contributors to the rates, and therefore to the 
maintenance of the roads. 

In our opinion, however, so long as the users of locomotives form 
only a small minority of the ratepayers, it will be found neither 
just nor practicable to require any exceptional or rapid improve- 
ment in the standard of road maintenance for the sake of a class 
of traffic which cannot at present, whatever may happen in the 
future, be regarded as the ordinary traffic of most parts of the 
country. We conceive, therefore, that except in cases where 
agreements may be come to between the road authority and the 
owners and users of locomotives to improve or reconstruct roads 
by joint contribution—cases which are never likely to be numerous 
—the road authority, as representing the ratepayers, must still 
rely on the protection afforded by the statutory regulations and 
reasonable bye-laws, and by the extraordinary traffic clause, against 
the infliction of excessive damage by traction engine as well as by 
other kinds of traffic. 

Besides the damage done to the metalled surface of ordinary 
roads, and the frequent breakage of culverts, drain covers, &c., 
by the excessive weights of engines we have had evidence of a 
special class of damage done to the granite setts which form the 
ordinary pavement of certain towns in the North of England and 
Scotland. Thus, in Aberdeen it was proved that the corporation 
had spent very large sums in renewing the pavements of their 
principal streets, which were chipped to pieces in the course of a 
few years by the diagonal cross bars on the wheels of traction 
engines, and similar complaints came from Lancashire and the 
West Riding. It appears to us, however, that this class of 
damage may be mainly, if not wholly, avoided in the future by 
the adoption of an improved pattern of wheel, in accordance wit 
our subsequent recommendations. 


(To be continued.) 








GUATEMALA: CENTRAL AMERICAN EXHIBITION, 1897. — The 
Department of Science and Art has received, through the Foreign- 
office, a translation of a note from the Guatemalan Minister in 
Paris, enclosing a copy of the regulations issued for this Exhibi- 
tion. The Exhibition will be opened on 15th March, 1897, and 
will last for six months. Although the character of the Exhibition 
and the rules made for its arrangement prevent the Guatemalan 
Government from inviting foreign Governments to take an official 

art in it, they would view with great pleasure the co-operation of 

ritish exhibitors, who would be cordially welcomed, and whose 

‘oods would be accepted under the conditions laid down for the 
Ticeign section in the general regulations. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GAROLD AND Co., Vienna. 
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FRANCE.—Boyveav anp CHEVILLET, Rue de la Banque, Paris, 
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A. TweITmEveERr, Leipsic. 
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§. AFRICA.--Gorpon anp Gorcn, Long-street, Capetown. 
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J. C. Juta anv Co., Capetown, Port Blizabeth, and Johan- 
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AUSTRALIA.—Gorpon anp GorcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney ; 362, 
Little Collins-street, Melbourne ; 7, King William-street. 
Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland. 
Craia, J. W., Napier 
CANADA. —Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 85, 
Duane-street, New York. 
Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anp Waxsn, Lp., Singapore. 
CEYLON —WisaYarTwa anv Co., 
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TO CORRESPONDENTS. 


*,” In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tat ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous cominunications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES, 

E. B. (Upper Mitcham.)}—Ewart and Son, Euston-road, London, N. 

H. H. W. (Fulham.)—If you will indicate in confidence the nature of your 
invention we shall be happy to advise you. 

J. P.—You are too old at twenty-seven to obtain work as a cleaner in 
locomotive running sheds. 

C. X. B. (Soham.)—Nothing will be more easy than to provide a small 
compressed air locomotive. You can obtain one from any firm making 
colliery plant. The spring arrangement would not work in practice. 

Horse Marine (Liverpool.).—Before the advent of the surfaee condenser 
a marine engine using 6 lb. of coal per indicated horse-power per hour 
was considered economical. 

J. D—“E. C.” sporting powder developes about 800 calories per 
gramme. Cordite about 1250 calories. The calorie is a little less than 
four times greater than the British thermal unit. The gramme is 
15°48 grains. 

Knox.—{1) The arrangement designed by Mr. Ralph Moore is at work in 
several places, but we do not know that much progress is made by it 
towards general adoption. (2) We have not illustrated one, but 
propose to do so shortly. 

A. M. (Newcross.)—If you will use dividers instead of trusting to your 
eyes, you wil] see that the inner end of the crosshead just clears the 
stutting-box gland by the proper amount, and, therefore, the piston- 
rods of the Australian consolidation engines are not too long. 

A. M, (Palmers Green.)—As regards the cart, all parts of the wheel rim 

move at the same velocity. As regards the direct forward movement, 
any part at the top of the wheel moves twice as fast as the axle, while 
that on the road is at rest. 

. 8. (Chesterfield.)—Small sections of timber will always bear a greater 

tensile stress than large sections, per unit of area. Thus small square 

rods of Oregon pine will carry about 25001b. per square inch of section, 
while large balks of the same wood will not sustain more than 800 lb. 

There is nothing remarkable in the result of your experiments. 

M. (Birmingham.) — Your question is too vague. At Messrs. 
Humphrys’ works, Deptford Pier, an impact steam riveter is in dail 
use for riveting the seams of marine boiler shells. It is really a sma! 
steam helve hammer, and it does work which a hydraulic riveter could 
not get at. It was made by the firm for theirown use. We are not 
aware of the existence of a second tool of the kind. 

Town CounciLtor.—We are unable to say in what place the system of 

cremation of garbage has been most completely carried out. It is 

claimed for Hamburg that it has the largest plant in the world for the 
disposal of town refuse. The engineer-in-chief is Herr Andrias Meyer. 

The garbage is burned in cells. It has been found necessary to mix 

some fuel with the garbage, but the complete details have not yet been 


made public. 
INQUIRY. 


RAW HIDE TOOTHED PINIONS. 
Sir,—We should be greatly obliged if any reader could give us the 
name of a firm or firms who make raw hide toothed pinions. 
July 7th. D. C. M. ann M. 
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MEETINGS NEXT WEEK. 
Geo.oaists’ AssociaTion.—Saturday, July 11th: Excursion to the new 
railway of the Manchester, Sheffield, and Lincoln to London Company 
at Catesby, near Rugby. Train to Byfield. Walk Charwelton to south 
end of tunnel, 3000 yards long, now under construction, with twelve 
shafts. Middle lias, marlstone rock and transition blue clay shale, and 
fish bed of upper lias. 








DEATHS. 
On the 28th June, WiLt1AM Herpert WHEELER, B.A.., Assoc., M. Inst. 
C.E., aged 23, and Rar WHEELER, aged 21, only sons of W. H. Wheeler, 
M. Inst. C.K., of Boston—drowned off Skegness whilst yachting. 
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AMERICAN AND BRITISH PERMANENT WAY. 


SEVERAL of our correspondents taking part in the dis- 
cussion on permanent way which has proceeded inter- 
mittently for some weeks in our pages, appear to hold 
that American track is so much better than ours, that 
no time should be lost in discarding the English cross 
sleeper and chairs for the flanged rail and tie. It has 
been pointed out that no argument has been advanced 
against the chair save one. It is said that it makes the 
road in some way too rigid. But it would seem that this 
is more the expression of a vague idea than a well-con- 
sidered proposition based on accurate knowledge of facts. 
For ourselves, we hold that the normal English road, with 
a 90 1b., or, better still, a 100 1b. rail, makes the best track 
in the world, all things considered, and against this view 
we have had no facts adduced save one. Such a road is 
not used in the United States. It has been tried there and 
failed. But, it is urged, the railway men of the United 
States are less prejudiced than English engineers, and their 
roads must therefore be better than ours. English engineers 
will not take kindly tothisargument. Yet this, of course, 
will not affect its truth or its falsehood. In point of fact, 
however, our correspondents have overlooked several 
considerations which profoundly affect the whole question. 
In a word, there is no such thing in real life as permanent 
way perfect in the abstract. Every road must be con- 
sidered on the basis of suitability to the rolling stock 
using it; first cost; cost of maintenance; facility for 
repair, and safety. We have not the least doubt but that 
roads in America and in this country are the result of a 
careful balancing of conditions, and that they are what 
they are as a result of protracted experience. They have 
in a word, been slowly and even painfully evolved during 
the half century that railways have existed. We have no 
intention of asserting that our roads would be better in 
the United States than their own. Neither, however, 
will we concede fora moment that we have anything to 
learn from United States practice. It will be useful to 
explain in more detail why it is that the American system 
would not do in this country. 

In the United States the rails have flanges which rest 
directly on the sleepers—or, as they are called in the 
States, “ties.” Confining our attention to first-class 
lines, we find that the rails are made in 30ft. to 35ft. 
lengths, and many more sleepers are employed than we 
use. In fact, the line depends greatly for its excellence 
on the quantity of wood used. This wood is very largely 


it has been found necessary to interpose between the rail 
and the wood a large flat piece of boiler plate. The rails 
are secured to the sleepers by spikes. Now, when we 
come to ask why all this is as it is, we find that chairs 
would cost more than twice as much in the United States 
as here, while wood does not cost one-third as much, even 
for pine, and not one-sixth of what oak or other hard wood 
would cost in Great Britain. We have before us particu- 
lars of the permanent way of a number of leading American 
railroads, collected and published by the Engineering 


News. From this we learn that the cost of oak ties 
does not exceed 45 cents, or, say, 1s. 1ld., while 
that of hemlock, cedar, or tamarack, is but 9d. 


or 10d. each. On one line, the Gulf, Colorado, and 
Santa Fé Railway, cypress, oak, and pine are used 
as climate, supply, and track conditions suggest; the 
cost at distributing point is 22d., 17d., and 16d. respec- 
tively. On the Norfolk and Western Railway, the stan- 
dard size of sleeper is 8ft. 6in. long, Tin. thick, with a 
hewed face of Tin. minimum width, the average width of 
face being Yin. First-class ties cost 14d. to 19d. each, 
depending upon length of haul, the average being 16}d. 
We are not surprised under these circumstances to hear 
of as many as eighteen ties being used for each 30ft. 
length of rail. But even under these conditions the roads 
are far from perfect; very great difficulty is experienced 
with the joints. It is well known in this country that 
one of the most serious objections to the flanged rail is 
that it is next to impossible to fish it satisfactorily. Fish- 
plates, or to use the American name, “ splices,” 3ft. long, 
with six bolts, have been and are used, but they seem to be 
going out in favour of shorter plates. Ourcontemporary, 
writing on the matter, says, ‘‘In rail joints there is a 
great diversity, but the very long splice bars for six bolts 
and three ties seem to be losing favour. The New York 
Central Railroad retains its 36in. bars, but very few roads 
go beyond this length. The Lake Shore and Michigan 
Southern Railway has abandoned its 48in. bars for 32in. 
bars, retaining its six bolts; and the Atchison, Topeka, 
and Santa Fé Railway has adopted the Heath Bridge 
joint with 24in. bars, in place of a three-tie joint with 
38in. bars. Three roads, the Chicago and West Michigan 
Railway, Minneapolis, St. Paul, and Sault Ste. Marie 
Railway, and Wabash Railroad, with three-tie joints and 
angle bars 88in., 40in., and 44in. long respectively, report 
against this type of joint and approve the bridge or sus- 
pended type with shorter bars.” It will be seen that nothing 
like finality has been arrived at. But the following pass- 
age should suffice, we think, to convince the most earnest 
advocate of American track that we should lose instead 
of gain by its adoption in this country: ‘‘ The fastenings 
of the rails to the ties continue to be very unsatisfactory 
for heavy track and traffic, practically every road still 
using a 5}in. nail or spike, fin. or ;';in. square. The few 
roads which have tried screw spikes use them to such a 
small extent as practically to cut no figure.” 

We have thus, it will be seen, in the United States, 
permanent way the type of which has been mainly 
settled by the extremely small value of excellent wood. 
It is, however, a road very difficult to repair, because the 
renewal of a rail in practice means the destruction of the 
sleepers. The spikes must be drawn before the rail can 
be got out. Either the spikes hold well or they do not. 
We need not stop to consider the consequences in the 
latter case. In the former, the sleeper is virtually 
ruined by the extraction of the spikes, and we believe it 
is the practice on most, if not all, first-rate roads to put 
down new ties whenever rails are renewed. But the 
English chair system is pre-eminently suitable for 
renewals. A gang of platelayers could replace a couple 
of lengths of rail before an American gang would get 
the spikes out. But no doubt, all things taken into 
account, the advantage is with the American system for 
America—there timber is cheap, chairs very dear. With 
us chairs are cheap and timber very dear. 

But the facts even thus stated do not cover the whole 
ground. There is more to be said on the subject. Many 
surprises have come to us from the railway world at the 
other side of the Atlantic, and we have one more to 
announce now. It will be remembered that the Pennsyl- 
vania Railway, which may be regarded as the model line 
of the great American continent, determined some time ago 
to give our English permanent way a fair trial. Mr. Brown, 
its chief engineer, laid down four miles of track on the main 
line—two miles with Webb’s wrought iron sleepers, and 
two miles with the normal London and North-Western 
main line chair and wood sleeper track. Now, this last 
certainly does excellent service here. We believe it has 
been found that the steel sleepers are rather too light, 
and have not answered as well as was expected, but this 
is outside the mark. No faults have been found with the 
normal road. One of our correspondents, however, told us 
that this experimental road was a failure. We wrote direct 
to Mr. Brown, and obtained from him a very courteous 
reply. He tells us that both pieces of road have failed. 
Three miles have gone to the scrap pile, and the fourth is 
going. Now comes the surprise to which we have 
referred. Mr. Brown tells us that the English track 
will not stand American rolling stock. Surely here is an 
extraordinary thing, which we commend to the considera- 
tion of those of our readers who are never weary of 
telling us that ‘‘ They do these things better in America.” 
The speeds on the Pennsylvania Railway are not greater 
than those usual on the London and North - Western, 
Midland, and other first-class iines here. The loads 
carried per wheel are almost the same; rather heavier, 
we think, in this country than in the United States, 
where they seldom place 18 tons on one axle. We have 
always understood that American rolling stock, owing to 
the use of the bogie and compensating levers, was much 
more flexible than ours, while the absence of side buffers 
has been cited as expressly easing the progress of trains 
round a curve. We have had no answer to give to these 
arguments in favour of American practice, and they have 
been clenched by the enormous speeds said to have been 
attained, and obviously only obtainable by stock running 
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one eminently qualified to make the statement that a 
first-class English road will not bear American rolling 
stock. We have attempted to reconcile all these contra- 
dictory statements, and we give up the undertaking in 
despair. Perhaps some of our correspondents may be 
more successful. 


MECHANICAL FOG SIGNALLING. 

In the parliamentary Blue-book just issued there is a 
report on a slight collision during fog at Oldfield-road, on 
the Lancashire and Yorkshire Railway, on December 
20th last. Lieut.-Col. Addison says in conclusion :— 
“This accident points once more to the necessity for 
the provision of fog signal apparatus operated from the 
signal cabin, which are specially valuable when fog 
comes on suddenly, and before fogmen can be called out. 
It is perhaps too much to expect railway companies to 
incur very large expenditure in connection with such 
apparatus until they are proved to be sufficiently reliable 
to enable fogmen to be dispensed with altogether, but 
in the vicinity of large towns and important junctions 
something of the kind is greatly needed, even if only 
used as a substitute for fogmen until they can reach 
the spot. Several patterns have already been tried 
with a certain amount of success.” 

This is not the first time that reference has been made 
to such apparatus by the Board of Trade inspecting 
officers in their reports on railway accidents. During the 
last six or seven years there have been five occasions 
where it is remarked that a mechanical arrangement for 
fog signalling would probably have prevented an accident. 
It may be of interest tc notice the circumstances that 
gave rise tosuch recommendations. They are as follows : 
—Dec., 1889: Fordham Junction, Great Eastern Rail- 
way.—Fog came on suddenly. No fogman out at a 
distant signal which driver missed, and not knowing 
where he was, presumed he was at the distant signal, 
when he ran over a detonator at the home signal. Con- 
sequently he had not sufficiently reduced his speed when 
he came into collision with another train standing in the 
station. Feb., 1891: Cheetham Hill Junction, Lan- 
cashire and Yorkshire Railway.—Fog had apparently 
lifted, and consequently fogmen had been sent home. It. 
however, suddenly returned in great density, and before 
the men could get to their posts again, a driver passed a 
starting signal at danger because he could not see the 
signal, and came into collision with a train in the next 
block section. Dec., 1891: Barnby, Great Eastern Rail- 
way.—In this very unfortunate accident—where three 
people were killed and many injured—the driver of an up 
train missed seeing the distant signal, owing to fog and 
no fogmen being out, and overran the home signal such 
a distance as to come into collision—it being a single-line 
passing place—with a down train. Dec., 1891: Norwood 
Fork Junction, London, Brighton, and South Coast Rail- 
way.—The provision of mechanical fog-signalling appa- 
ratus would not probably have prevented this collision, 
but reference is made to the subject in the report on the 
collision. Oct., 1894: Northallerton, North-Eastern 
Railway.—Driver of an up train passed signals at danger, 
to which his attention might have been drawn had the 
mechanical fog signalling appliances been in use at certain 
up signals, as were provided for other signals. 

We here observe that in two of these cases the machine 
is recommended for sudden fogs ; at Barnby, to meet the 
case of a fog of varying density, where the signalman 
and platelayer imagined, from the lightness of the fog in 
their locality, that the distant signal was visible; whilst 
at Northallerton some machines were in use, but the 
adoption of the appliance had not gone far enough. The 
circumstances that have given rise to the present recom- 
mendation are these :—On the day in question there had 
been a typical Manchester fog, which hung over the city 
and surroundings through the greater part of the day. 
Towards five o’clock in the afternoon the fog in the neigh- 
bourhood of Windsor Bridge and Oldfield-road between 
Pendleton and Salford stations lifted, and about half- 
past five the signalman—the man responsible for saying 
whether fogmen are required or not—gave them permis- 
sion to leave. The men had hardly got off the line 
before the fog again came on, and the mishap 
occurred before the services of the men had again 
been obtained. Towards six o'clock, two trains 
approached Windsor Bridge Junction—one from Atherton 
and one from Bolton. The former was pulled up 
by the fogman at Windsor Bridge sidings home signal, 
which signal also carries Windsor Bridge Junction dis- 
tant. After standing a couple of minutes, the fogman 
told the driver to proceed, as the home signal was off, but 
the distant on. The Atherton man went forward until 
he imagined he was near the junction home signal, but 
could see no signal nor fogman ; in fact, the fog was so 
dense that the driver got off his footplate to feel for the 
adjoining lines to and from Bolton, and he then found 
that he was nearer the junction than was advisable, and 
so set back. Shortly afterwards he was shouted to from 
the signal cabin to go ahead, which he did up to the 
Oldfield-road home signal. In the meantime the Bolton 
train passed the Windsor Bridge Junction distant at 
danger, and exploded a detonator. The driver proceeded 
cautiously, but failed to see the Windsor Bridge home 
signals, or the signal cabin, and did not know where he 
was until he perceived the tail lights of the Atherton 
train, too late to prevent the collision. 

After the report on the Northallerton accident was 
published, we went into the question of automatic fog 
signalling—ENGINEER, vol. lxxix., page 183—in which we 
dealt with the various forms of machines and devices 
designed to replace fog signalling by hand. We noticed 
the innumerable patents, so-called, which had been taken 
out for ringing a bell on an engine or blowing a whistle, 
which had not brought any good to either the person who 
filed the specification, or to the companies whose fog 

signalling bills were to be reduced, and whose line, the 
inventor expected, would be rendered secure during fog 
were only his idea adopted. The factis, the only benefit 
the travelling public have received has come from another 
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direction, viz., through the profits of the Patent-office. 
There is no doubt that fog signalling is an expensive 
matter, and forms a serious item in the expenditure of a 
railway company. A fog is costly from several causes ; 
the delays to traffic alone run away with a surpris- 
ing amount of money. But it is the fog signalling per se 
with which we are now dealing. That in itself is expen- 
sive in two directions—material and labour. With respect 
to the former, it must not be forgotten that fog signals 
are as necessary in any mechanical system as in the 
ordinary way, and as regards labour, we must bear 
in mind that the agency employed is generally that 
of the permanent way staff whose occupation during fog 
is gone. As our correspondent ‘ Signal Engineer ’—vol. 
Ixxix, page 319—pointed out, some companies have 
adopted the Woodhead machine as used on the London 
and North-Western Railway, by which one man is able 
to “fog” for two signals. This, in part, meets some of 
the difficulties. Wherever it is employed it reduces the 
labour by one-half, and there is a saving in material 
which is often lost sight of. Where a fogman has two 
detonators on the rail, and as the train is approaching the 
signal is pulled off, the man will not risk maiming his 
hand, but leaves the “‘ fogs” to be exploded, so wasting 
twopence. But in the Woodhead arrangement the man 
by moving his lever ever so slightly, at once recovers the 
detonators. Such machines further serve a still higher 
purpose. They often save life by reducing to a minimum 
the need for a fog-signalman to cross the lines. There is 
one effect the use of such machines has upon us, and that 
is, it shakes the belief we had in the implicit confidence 
placed by railway companies in the human agency, and 
the doubts expressed as to the possibility of finding any- 
thing to replace the fog-signalman. It has been urged 
that if the fogman be withdrawn, the driver will miss the 
warning voice, and when brought to a stand at a signal 
at danger would have no one to tell him when to go on. 
Again, Rule 65 provides that when the signal is clear the 
detonators are to be withdrawn and a white light shown. 
But by the provision of ‘‘ men-saving”’ machines such as 
Woodhead’s, these two important items are withdrawn. 
As the London and North-Western Company has the 
apparatus in use all through its line, and it, or similar 
machines, have been adopted on other lines, it may be 
presumed that no great inconvenience is experienced. 
The fact, however, has made an impression on our minds, 
as we must confess that these are two of the strong argu- 
ments against mechanical signalling. 

Our opposition to automatic fog signalling has prin- 
cipally been based on the fact that the human agency 
could not be equalled. In the case at Oldfield-road, 
however, it was neither the human agency nor the 
mechanical system that was at fault; but what was 
wanted, as Colonel Addison points out, is a system that 
can be brought into play at any moment, either winter 
or summer. We at once admit the need for this, and 
now let us see what the essentials of a machine must be. 
In the face of the facts just noticed in connection with 
‘“men-saving’”’ apparatus, we cannot ask for the machine 
to talk, or to give an indication when a signal at danger 
has been taken off. It must, however, provide for the 
detonators to be on the rails as long as the signal is at 
danger, and when a distant signal is on the home signal 
of another cabin, the detonators must not be withdrawn 
until both signals are off. This means that the apparatus 
must work with the distant arm, and not the balance 
lever, as the latter may be pulled off, but the slot by the 
home signal will prevent the arm coming off. Another 
provision is that a fog signal must be placed in position 
directly a train has passed without waiting until the arm 
is replaced. The detonator must be exploded by the 
first wheel of the train, and the machine must be so 
arranged that, should the signal be placed to danger 
whilst the train is passing, the fog signal does not come 
into position before the whole of the train had passed, 
otherwise there would be a premature explosion. 
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THE SITUATION IN THE COAL TRADE. 

THE long-expected meeting of the Conciliation Board is 
over. It was preceded by meetings of the coalowners and 
the representatives of the men. In both instances the situa- 
tion, as accentuated in their well-known resolutions, was main- 
tained. The coalowners made a demand for some considera- 
tion—10 per cent. was named—in respect of wages, so as to 
meet the state of the market. That concession granted, they 
were willing that the Conciliation Board should be continued. 
The delegates acting for the men distinctly declined to make 
any such concession, and they added the even more significant 
condition that the present rate of wages should be regarded 
as the irreducible minimum, below which the men’s re- 
muneration should not fall. That, of course, was quite in 
the teeth of the coalowners’ attitude. There was thus very 
little hope of an arrangement being come to at the last 
meeting of the Conciliation Board of Wednesday, and it was 
no surprise to learn that no way out of the difficulty was dis- 
covered. Now arises the all-important point—Will there be 
another coal war? The general feeling amongst the public 
in the Midlands is that there will not. One or two ways 
have been suggested of tiding over the present crisis. A plan, 
stated to have been proposed at Sheffield, embraced the con- 
tinuation of the Conciliation Board with a disinterested 
chairman, but without any condition as to a maximum or 
minimum wage. It is important to note that at the meeting 
of South Yorkshire coalowners, at which this proposal was 
submitted, no demand was formulated as to reduction in 
wages. By this plan it will be seen that the coalowners 
tacitly dropped their demand for a 10 per cent. reduction, 
while at the same time they required the men to withdraw 
their condition for a minimum wage of 30 per cent. above the 
prices of 1888. There will be a good many meetings yet 
before peace is made in the coalfield. But a strong feeling 
prevails that the situation, as outlined in this proposed 
settlement, will be maintained. That will practically mean 
that the men will go on getting their present wages, and that 
many coalowners, who are now getting coal without profit, 
and some of them with an absolute loss, will follow the fate 
of those thin-seam colliery proprietors who have been crushed 
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stated that in South Yorkshire and North Derbyshire there 
were many pits which were not making any gain to theiy 
owners, and others being kept going with a loss on every toy 
of coal brought to bank. He asked his shareholders how the 
miners’ agents could expect the coalowners to go on working 
in this fashion, and indicated that Mr. Pickard’s expectation 
that they would do so was probably based on ‘‘ something jn 
his head,’ which would enable the coalowners to tide over the 
evil day. The meeting has passed off—probably the last 
meeting of the Conciliation Board—and Mr. Pickard has not 
disclosed that ‘‘ something in his head,”’ which the chairman 
of John Brown and Co. looked for. It is unsafe to prophecy, 
and there is a very strong feeling prevalent in colliery circles, 
but, on the whole, the balance of public opinion seems to 
sway towards the conclusion that there will be no war in the 
coalfield this season. The outcome, however, can scarcely 
fail to be a costly triumph for the men, particularly in the 
Midlands, where the cost of coal getting is far greater than in 
the Northern coalfields, and to this difficulty is added the 
other of greater distance from the seaport. The coal trade 
of the Midlands will thus gradually drift into the districts 
where the collieries are near the seashore, and the working 
arrangements are considerably more favourable for coal. 
getters. The outlook for the coal trade is at the moment ex. 
ceedingly gloomy. 
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Graphical Calculus. By A. H. Barker, B.A., B.Se. London; 
Longmans, Green, and Co. 1896. 


[First Norice.| 


Tue title of this book is somewhat misleading. Most 
people would understand it to refer to the diagrammatic 
calculation of stresses, strains, &c., in structures and 
machines. The present book, however, is an elementary 
treatise on the differential and integral calculus, in which 
most of the propositions are illustrated by diagrams, and 
in which the student is repeatedly reecmmended to explore 
and experiment upon the various mathematical laws 
treated of, by the help of curves drawn on paper. 

Professor John Goodman writes a two-page introduction 
to the volume, in which he somewhat aptly says, that 
“the attempt to employ purely mathematical in pre. 
ference to graphical methods, seems to me quite as absurd 
as attempting to teach geography ” without ‘“ exhibiting a 
map.” This is somewhat overstraining the argument in 
favour of graphical methods. A geographical map— 
except for the unavoidable change of scale and distortion 
due to the flatness of the map and the roundness of the 
surface represented—is an absolutely natural representa- 
tion ; it is a mere reduction in scale of the subject itself. 
The graphic representations of quantities that are not 
lengths are although exceedingly useful, wholly and 
essentially artificial. It can only injure their reputation 
for usefulness to assert that the non-use of essentially 
artificial and conventional methods is as absurd as would 
be the non-use of geographical maps. 

Of late years several efforts in the shape of books, 
have been made to teach the so-called higher calculus 
in a manner that appeals more to the practical realistic 
student of modern science and industry than does the 
orthodox method of the schools, which is thoroughly 
idealistic. Mr. Bottomley produced a very small book ; 
then Prof. A. G. Greenhill wrote a much more ambitious 
treatise, which, however, was voted not thorough enough, 
and much too sketchy to give the pupil any working grasp 
of the subject. More recently Mr. J. Edwards has 
produced an excellent treatise of moderate size, but 
covering a very fair amount of ground in a_ fairly 
intelligible style. This last book has the great merit of 
devoting four chapters to the solution of differential 
equations. Considering how narrow is the scope of 
practical integration which does not involve knowledge 
of, and skill in dealing with, differential equations, it is 
surprising how generally this essential part of the study 
is ignored. 

Mr. Barker's treatise is a very praiseworthy attempt to 
make the calculus more intelligible to the intensely 
realistic minds of engineering and other scientific students. 
He does this by asking them to draw a curve representing 
each law dealt with, and to differentiate this curve all 
along its length by a graphic construction, and thus dis- 
cover experimentally the specific char«cter of the differen- 
tial coefficient and the law according to which it varies ; 
and at the same time to instil into his mind by this some- 
what laborious operation a familiar knowledge of the 
nature of the law dealt with. 

There is much to be said for and against this method. 
It is laborious and slow; but perhaps for this very 
reason it is capable of giving the desired familiarity with 
the essential character of the problem involved. On the 
other hand, clearly each such curve is only one special 
example, and one special example labours under two dis- 
advantages. It by itself cannot-exemplify the general 
nature of the solution; and, secondly, the particular data 
of the special example may lead to the appearance of 
some characteristic which does not belong to the general 
solution, and is apt to be mistaken for a general charac- 
teristic. Thus the method if employed only for the purpose 
of illustration is invaluable; but if employed for the 
purpose of proof is apt to be dangerously misleading, and 
is also clearly of no value as a training to the logical 
faculty of the intellect. To be of educational value, 
therefore, it must be supplemented by rational expla- 
nation. In the majority of cases Mr. Barker does so 
supplement his graphic constructions, although he 
distinctly encourages his pupils to rely upon these as 
demonstrations, which is wrong. Granted that belief in 
mathematical truths is founded, as belief in all other 
truths is, on the observation of physical realities, it is 
very bad logic to argue from one particular case to the 
general, and very bad training to the logical faculty, 
which is of more importance in science than any other 
faculty, even than that of seeing. It is through this 
method of illogical deduction of the general from the 
appearances of one or two particular cases that all super- 
stitions, and the narrow-minded bigotry engendered by 











out of the business. At the annual meeting of Messrs. John 
Brown and Co.’s shareholders, held last week, the chairman 
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recommendation to work out graphic examples within the 
rational limits indicated above, we should have praised 
his procedure with the most unreserved cordiality. 

But in his rational explanations or proofs of his propo- 
sition it appears to us that Mr. Barker is still of the 
mathematicians ‘‘ mathematical ;” he has not emancipated 
himself from any single item of the idealistic mental reper- 
toire of the orthodox schoolmen of the well-known dogma- 
tic, impenetrably prejudiced, self-sufficient type, at whose | 
fanciful ‘‘ knowledge” Professor Goodman confesses his 
«propensity to scoff.” We style them “self-sufficient ” 
because they refuse to seek for any foundation for their 
beliefs, beyond the very fluid basis of their own imagina- | 
tive faculty. For instance, Mr. Barker insists over and 
over again that a curve has a tangent “at a point,” 
whereas those who really know the physical nature of 
curves, know that the tangent is the straight line that 
coincides with a short length of the curve. This is a 
serious error in the fundamental philosophy of the | 
valculus, because the whole structure depends on the | 
conception one has of tangency. He insists emphatically 
on the idea that a train has a velocity at a point of time, 
whereas no real physical conception of velocity is possible 
except as existing through a short duration of time. 

For fundamentally precisely the same reason he insists, | 
with persistent reiteration, on the ideas of zero and | 
infinite quantity. Now, if a quantity is a quantity, it is 
not nothing; thatis, itis not zero. If a quantity of iron is 
iron, it is not nothing, and is not zero. It may be, and is 
often, very convenient to state the negative fact of there 
being no iron in a certain ladle by saying that the quantity 
of iron in that ladle is zero; but this perfectly legitimate 
form of speech should not betray even the simplest- 
minded student of metallurgy into the fancy—it cannot 
be called a belief—that there can exist such a quantity of 
jron as zero quantity. To deduce the one statement 
from the other is mere juggling with the logical form of 
words, not at all making any just use of the meaning of 
words. 

The strange thing is that mathematicians, while insist- 
ing so strenuously on the impossible ideas of zero and 
infinite quantity, have never made any real use of the 
ideas. All their reasoning depends on the ideas of very 
small and very large quantities. These latter are not 
difficult ideas for the student of physics and engineering. 
They are sufficient for the purpose of the calculus. Why 
not use them ? 

This fundamental impractical mistake leads these 
teachers of the calculus to calculate the increment of 
height in a short stretch of a curve from the tangent at | 
the beginning of this short length instead of from that at | 
the middle, or—as is better, because exactly accurate— 
from the average tangent of inclination throughout that 
short length. Thus in all, or nearly all, their equations | 
between increments there appears a small quantitative 
error which they gaily throw aside, saying that it becomes 
“zero quantity” at the “limit.” This error may be of no | 
practical consequence; but the sad aspect of the affair is | 
that they appear to introduce it out of ‘ pure cussed- | 
ness,” because it is entirely unnecessary, and would not | 
appear if only a rational method of procedure were 
adopted. 
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Future Trade in the Far East. By C. C. WAKEFIELD, | 
F.R.G.S., Member of the London Chamber of Commerce. 
With Maps, Illustrations, Appendices, Glossary, and Index. 
Whittaker and Co., London and New York. 1896. 


THE eyes of the men of the West turn toward the East, | 
for therein they see their future hope of commerce and 
trade. Day by day civilisation is forcing itself on bar- 
barism, and the time is perhaps not distant when in the 
full sense of the word the whole world will be thrown 
open to commerce. Not necessarily without tariffs and 
Protection; yet even in trading with nations who cling 
to Protection—and what nation save England does not ? | 
money may be made and an outlet found for the surplus | 
of our population, Just now, for various reasons, more 

than usual attention is being directed to the East. In 

Japan, as well as in Africa, we hope to find markets. 

The book before us comes opportunely, and will perhaps, 

because of the circumstances of its arrival, have more 

favour than it would otherwise have received. Mr. 

Wakefield, writing obviously with much knowledge, has 

prepared a very useful and handy work of reference, 

wherein will be found much useful information concern- 

ing a large number of places. In his short preface he 

explains what the object has been which he kept in view 

in writing the book. ‘ The general stimulus,” he writes, 

“given to Asiatic enterprise by the recent hostilities 

between Japan and China will not end with the newly 

concluded treaty of Shimonoseki, but will have effects at 

once far reaching and momentous.” He is full of hope, 

nay, of certainty, concerning the future trade of this 

country with Japan and China, and he has set himself the 

task of supplying such information as may be useful to 

our merchants, our manufacturers, and our shippers. 

Beginning with the Trans-Siberian Railway, he takes 
the reader direct to Japan, and gives a short description 
of each of the principal cities, such as Tokio, Kobe- 
Hiago, &c. It is but a step from Japan to China, and 
thence to Siam. India is not overlooked. The maps | 
throughout are excellent, however small, and a number of 
photographs do what in them lie to give some notion of 
what an Englishman may see. 

The most interesting part of the book is, no doubt, the 
concluding portion, in which we have Mr. Wakefield’s 
own views as to the prospects of trade in the East. He 
writes as one who is perfectly familiar with his subject ; 
and what he has to say deserves the greatest considera- 
tion. Writing of Japan, he says, ‘‘ Direct representation 
on the spot is probably the only way by which existing 
trade may be maintained and new channels opened, and 
this should present no insuperable difficulties.” It is in- 
d sputable that the progress of civilisation means that other 
nations will learn to provide for themselves what they 
want, and that the more active will supply the more 





supine, without the least regard for our interests or wishes. 
On this point Mr. Wakefield says :— 


“In conclusion, these unambitious pages have sought to support 


| the view that the establishment of native industries in countries 


which have hithertodrawn their supplies almost solely from the West 
has produced something akin to a commercial revolution. If in 
addition, they have indicated that there is still a vast scope for 
the profitable employment of foreign money and enterprise, they 
have achieved all that could be hoped and much that may be of 
service.” 


Mr. Wakefield has succeeded in producing a very useful 
book, which contains about as much information as can 


| be got in a readable shape into a small octavo volume, 


and we heartily commend it to the attention of all our 
readers interested in trade with the East. 





SHORT NOTICES, 
Latitude and Longitude : How to Find Them. By Ww. Jz Millar, 
C.E. With diagrams. London: Charles Griffin and Co. Limited. 
1896. 2s.—In a little book the author has col'ected the usual 


| methods in use for determining a ship’s position at sea, and ina 


simple and clear manner explained the principles upon which these 
methods are based. So far as we have tested it the work has been 
well done, and young seamen will find it a handy and useful 
addition to their working books, 

Beyinner’s Guide to Photography, Showing How to Buy a Camera 
and How to Uselt, By A Fellow of the Chemical Society. Sixth 
Edition, revised and enlarged. London: Perken, Son, and 

tayment. Price 6d.—We have had occasion before to notice this 
cheap and useful little book. We have now a copy of the sixth 


| edition before us, and we see no reason to depart from the favour- 
| able opinion we previously formed of the Guide. 


Greenwood’s Calculator, or Ready Reckoner ; for those who Buy 
and Sell by the Hundredireight. By John Greenwood, Sowerby 
Bridge, Yorkshire. Huddersfield: George Whitehead and Sons, 
Printers. 1894.—This contains 151 pages of tables in good clear 
figures, giving not only the prices per cwt., but the prices for any 
part of a cwt., without the necessity for any compilation of figures 
by the user. It is intended particularly for the iron trade, but it 
is, of course, equally useful to others who base their prices on the 
ewt. and its parts. The rates in these tables range from 1s. to 
10s. per cwt., advancing by ld. per cwt., and from 10s. to 
20s. per cwt., advancing by 3d. per cwt., but for any amount 
required between the threepences, tables are given at ld. and 2d. 
perewt. The weights range from 1 ewt. to 4000 cwt., and the 
value of any part of a cwt. at any of the prices is given for the 


| whole of them. The name should be on the back of the book. 


BOOKS RECEIVED. 

Transactions of the American Institute of Electrical Engineers. 

Vol. XI]. New York City, U.S.A. Published by the Institute, 
26, Cortlandt-street. 1896. 


The Telephone Directory for 1896-7. London: The National 


| Telephone Company, Ld.; and Henry Sell, Advertisement Agent. 


Spectator Mathematical Tables (Actuarial), J. W. GORDON. 
London: Crosby, Lockwood, and Son; W. J. West, Insurance 
Spectator of London. Price 5s, 








THE TORONTO WATER SUPPLY. 





A VERY elaborate report on the water supply of the city of 
Toronto has been presented by Mr. Jas. Mansergh, President Inst. 
C.E., as a result of his visit, at the invitation of the Toronto autho- 
rities, to inspect and report last November. The present supply from 
Lake Ontario has caused some trouble through the floating of the 
intake main. Mr. Mansergh spent a fortnight at Toronto, and has 
issued a report on the three plans considered, namely, an improve- 
ment of the present supply pumped from Lake Ontario, a gravity 
supply from Lake Simcoe, a body of water covering some 300 square 


| miles, situated some 45 miles north of and 473ft. above Toronto, 


and having a watershed of about 1100 square miles, and a gravity 


| supply from the Ridge Lakes and Donand Rouge Rivers. The Ridge 


Lakes consist of a series of six small lakes, some of which have no 
known outlet, situated on the watershed between Lake Ontario 
and Lake Simcoe about 23 miles north of Toronto. Their united 
area is about 94 square miles. The Don and Rouge Rivers rise 


| about 20 miles north of Toronto, and flow south, emptying into 


Lake Ontario at the city. The united watersheds of these small 
lakes and rivers cover about 151 square miles. Mr. Mansergh 
estimates that with an average rainfall of 36-68in. per annum, the 
minimum rainfall for any one year would be two-thirds this, or 
24°42in., and that the average of the three driest years would be 
29°30in. Calling this 39in., and allowing 15in. for evaporation, 
he estimates a daily yield of 90,600,000 from the 151 square miles 
in this watershed. But the storage provision of 4,443,000,000 
gallons Mr. Mansergh thinks too small, as it is not fifty times the 
daily quantity obtainable, and he would never think of providing 
less than 200 days’ storage with such a rainfall as prevails here in 
order to utilise the whole of the water, and be certain of maintaining 
the full supply during a drought. Assuming against his belief 
that 4,443,000,000 gallons are available for storage, Mr. Mansergh 
puts the reliable daily supply from this source at 56,190,000 
gallons. 

Mr. Mansergh thinks a reservoir holding 500,000,000 gallons and 
a 27in. pipe would be needed, and estimates the reservoir at 
£100,000, and the pipe line at 293. per foot, making the total cost 
of the project, allowing 15 per cent. for extras and contingencies, 
£195,500. While this supply is more than, by his estimate, 
Toronto will probably need for fifty years, and the estimated cost 
not excessive, Mr. Mansergh unhesitatingly condemns this source 
of supply, especially because the water is not pure enough 
to do without filtration works and plant, and, moreover, the 
watershed is liable to pollution. The bulk of Mr. Mansergh’s 
report is devoted to a statistical and financial comparison 
between the Lake Simcoe and Lake Ontario schemes, as he thinks 
there is little to choose between the qualities of the Ontario and 
Simcoe waters, provided the former is filtered. The average per 
capita daily consumption of water in Toronto is 107 gallons. Mr. 
Mansergh is unable to account forso high a consumption, but admit- 
ting it, assumes a consumption cf 100 gallons as sufficient for future 
needs, provided some attempt is made to check waste. On the advice 
of the best authorities he assumes that Toronto’s present population 
of 175,000 will increase at a rate of 2 per cent. per annum for the 
next fifty years, which will give a population of 500,000 in 1948, 
calling for a daily supply of 50,000,000 gallons. 

The main features of Mr. Mansergh’s plan for getting the water 
to Toronto are as follows: A 6ft. steel intake pipe laid in open cut 
3960ft. into the lake ; a masonry tunnel, 33 miles long, of horse- 
shoe section, 8} by 7ft. in the clear, on a slope of one in 4000, and 
with a daily capacity of 51,000,000 gallons up to springing line; a 
syphon of cast iron pipe 5000ft. long, two pipes 32in. in diameter 
until the year 1913; 9 ft. of ‘‘cut-and-cover” horseshoe conduit, 
same section as before ; a second syphon 53,000ft. long, ending in 
a new reservoir at Eglinton, with its surface 300ft. above Lake 


Ontario, and a capacity of 100,000,000 gallons. Neglecting the 
cost of right of way and damage claims for diversion of water 
from the Severn River—the outlet of Lake Simcoe—and allowing 
15 per cent for contingencies, the estimated cost of this work is 
£2,400,000, or 12,000,000 dols. In regard to designing the masonry 
work to meet the estimated demand of fifty years hence, Mr. 
Mansergh’s own words in recommending the Cntario scheme are: 





‘*The Simcoe scheme should not be designed and carried out on 
less broad lines than I have set out ; it would never do to construct 
a tunnel over thirty miles long with a smaller carrying capacity than 
50,000,000 gallons daily, for it would be such a‘terrible yoo hes to 
have to make another alongside in a few years’ time if the city 
were to increase faster than has been estimated.” 

Assuming that money can be borrowed at 54 per cent. with a 
sinking fund obligation of 3 per cent., which may be combined to 
make an interest charge of 5 per cent., the annual charges would 
commence with 89,500 dols. or £17,900 in 1896, increasing ually 
to 550,000 dols or £110,000 in 1900, to £120,000 or 606,000 dols. in 
1935, when they would drop in six years to 53,000 dols. or £10,600, 
the principal having been pee off. This smaller charge would 
cease in 1973, except 6000 dols., or £1200, required for maintenance, 
unless enlargements were needed before then. 

The improvements to the present system proposed by city 
engineer Keating are chiefly a tunnel 5820ft. long and 138ft. 
below the lake level, running from a shaft at the pumping station 
on the mainland to ashaft on the island whichjlies between Toronto 
Bay and Lake Ontario proper, and from this shaft on the island a 
6ft. steel pipe running ft. out to the intake crib, replacing 
the present wooden intake pipe. Mr. Keating estimated that 
with a masonry tunnel having a capacity of 75,000,000 gallons daily 
and a steel pipe having a capacity 40,000,000 gallons daily, the work 
could be done for 540,000 Xols. Mr. Mansergh endorses this plan 
as far as it goes, but also recommends as follows. A small pumping 
station should be erected near the shore crib on the island to lift 
the water about 7ft. into two subsiding tanks to hold 11,€00,000 
gallons each. The water would be delivered into one end of these 
tanks, and be drawn by an overflow from the other on to the filter, 
depositing the matter held in suspension during its slow passage 
through them. He proposes to keep these filters up and to pump 
the water, because he believes if they were kept down so that the 
water could gravitate into them the cost of construction would be 
greatly increased, and some power would in any case be needed to 
drain the filters and for sandwashing, and as the buildings 
containing the filters would require some heat as a protection 
against the weather. Filter beds may be built only as fast as 
needed. A new service reservoir must be built at Eglinton with a 
capacity of 50,000,000 gallons and a flow line 300ft. above Lake 
Ontario. Mr. Keating’s recommendations as to the distributing 
system are endorsed, but in regard to the tunnel through the rock 
under the harbour which Mr. Keating i to line with brick 
and concrete, Mr. Mansergh says: ‘‘ Mr. Keating shoulc consider 
if it might not be better to lay it parallel to the surface of the rock 
at a shallower depth than as shown on his section and line it with 
cast-iron plates, forming a circle in cross-section with internal 
flange joints, excavating as nearly as possible to the size of the 
outside of the plates, and grouting the space with cement under 
pressure and filling the panels between the flanges.” The 
estimated cost of these improvements, for which two years’ time is 

iven for construction, is for the intake tunnel and Pie. 486,000 

ols.; subsiding reservoir, 110,000 dols.; filter beds, 960,000 dols. ; 
pumping plant to filters, 50,000 dols. ; tramway across island, 15,000 
dols.; and distributing mains, 467,250 dols. Allowing 15 per cent. 
for contingencies, the figures in our copy of the report add up toa 
total of 2,402,062 dols., while as given by Mr. Mansergh this 
total is 2,689,562 dols. We find no estimate for the cost of the 
new reservoir at Eglinton. The improvements needed before 1944 
will cause a total expenditure by that time of 5,685,312 as the 
total is printed, or 5.497.812 as the items add up. In his recom- 
mendations Mr. Mansergh, after stating that he thinks ‘‘there is 
no necessity to labour the matter further,” advises that the Lake 
Ontario pumping scheme be adopted as more adjustable to the 
future needs of the city, although his natural inclination and 
predilection are in favour of the Lake Simcoe scheme. While the 
currents in Lake Ontario are such as to protect the water supply, 
Mr. Mansergh protests against Toronto’s discharging its crude 
sewage into its tideless and practically stagnant harbour as certain 
to cause trouble in time. 

Connected with the Lake Simcoe scheme was a power project 
which Mr. Mansergh discusses, and shows that the cost of a horse- 
power gear would reach £30 8s. per year, as against the £3 12s., 
the price at which it is offered at Niagara. 








CREWE.—The Manchester Association of Engineers, to the 
number of upwards of 100, visited last week the London 
and North-Western Railway Company’s locomotive works at Crewe, 
which by the courtesy of Mr. F. W. Webb, the chief mechanical 
engineer, had been thrown open for their inspection. This is the 
second occasion on which the members have had an opportunity of 
going through these important works, the first visit being in 1882, 
and those who were present on that occasion had a very interesting 

rogramme before them during the second visit, in compar- 
ing the developments which have taken place in the works during 
the last fourteen years. Very large extensions have been made 
during that period, the covered shops now occupying 46 acres, the 
whole area of the works being not less than 300 acres, and 
at the present time finding employment for upwards of 7000 men. 
Although the works are just now chiefly engaged upon repairs, in 
many departments they are kept running night and day, and 
about twenty engines pass through the shops every week. There 
are, however, also at present in hand twenty of the new three- 
cylinder compound heavy goods engines which are being built for 
exceptionally large loads, and for travelling over steep gradients. 
Apart from the large extension of the works in various depart- 
ments, including the complete re-equipment and relaying out 
of the rail mill, where 60ft. steel rails are now rolled, the 
addition of a signal manufacturing shop, the enlargement 
of the foundries, and other important developments, the 
chief interest of the visit was the comparison of the mcdern 
tools and appliances now in use with the plant in opera- 
tion fourteen years ago. Most of the tool shops have neces- 
sarily undergone almost complete re-modelling, and there has 
been a very large displacement of the old tools by modern milling 
machines. Electric machines were also frequently in evidence, 
including electric welding, and a number of very ingenious small 
tools with independent motcrs, designed by Mr. Webb, for sawing 
off both externally and internally the ends of boiler tubes, and 
other operations connected with the building and repair of loco- 
motives, whilst most of the principal shops are now served with 
electric-driven cranes, with independant motors for each separate 
motion. Various pneumatic appliances were also to be seen in opera- 
tion, these including riveters, and a pneumatic caulker, which has by 
the workmen been christened the ‘‘ Nightingale,” owing to the deaf- 
ening noise it produces when in operation, whilst in the outside yard 
one of Messrs. Wells and Wallwork’s pneumatic paint spraying 
machines was employed repainting locomotive tenders and other out- 
siderailway work. Upon theconclusion of the tour of inspection, Mr. 
Webb and Mr. Earle, assistant manager, who had shown the _— 
through the shops, accompanied them to the special train, which had 
brought them right into the works, and expressed their pleasure at 
being able to afford the members ancther opportunity of seeing 
what was being done at Crewe. The members then adjourned for 
tea to the Station Hotel, and Mr. Joseph Nasmith, the president, 
after remarking that those who were present on their former visit 
to the Crewe Works had that day seen the large changes that had 
taken place in the meantime, said that Crewe had long been the 
Mecca of the railway world, and although of recent years other 
large establishments had sprung into existence, the successful 
organisation of the Crewe Works still, on the whole, stood without 
a rival in the civilised world. The London and North-Western 
Railway Company was an organisation of which Englishmen might 
well be proud ; the position of pre-eminence which it occupied was 
largely due to the engineer who so ably controlled the works 
through which they had passed that day, and he begged to propose 
a hearty vote of thanks to Mr. Webb, who had so kindly thrown 
open the works for their inspection. Mr. Daniels seconded the vote, 
which was unanimously and heartily adopted, 
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is fitted loosely to the crank shaft, and is driven by a fricti 
T disc keyed on the crank shaft. The circulati — 
H E L U ¥ ZMA N N H O R S E L E S S C A R R I A G E carried from the large tank direct to the premeo. Beprh. 
MR. F LUTZMANN, DESSAU, ENGINEER jacket of the cylinder by means of a pump worked off the 
crank shaft, it then passes to the upper part of the jacket t 
a small tank through a cooling coil of pipe. . 
The large tank is bolted to the main frame beneath the 
feet of the riders. The usual bicycle brake is fixed on the 
front fork, and a band brake to a drum on the main axle, 
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Fi-. 3—PLAN OF LUTZMANN STEERING GEAR 





A motor of 2}-brake horse power is provided for the above 
zsarriage, which carries two persons; the total weight of the 
carriage is about 9 cwt. Russian and American petroleum 
oil is used of any specific gravity between °8 and ‘835, and 
the flash point from Governmcn’ test up to 130 deg. Fah. 
The motor itself can be reversed, being started in the opposite 
direction. The gear is so constructed as to admit of this. 


Fig. 1—GINERAL VIEW OF CARRIAGE 


£0 4E MORE HORSELESS CARRIAGES. The petroleum road cariage, as made by Messrs. Roots and 

ee - Venables, and called the petrocar, is also illustrated. It 
WE illistrate by the engravings on this page on2 of the consists of a steel frame carrying the oil motor, water tank 
horseless carriages at the Crystal Palace Exhibition, made for cooling the cylinder, and a coil of pipe for cooling the 
and exhibited by Mr. F. Lutzmann, of Dessau, and worked by | water. The whole is supported, as seen in Fig. 4, on three 
a benzoline motor of the Benz type, with electrical ignition. | wheels with solid rubber tires. The main or rear axle is 
The carriag2 runs very well and steadily on level roads and | fitted with guides of inverted U shape, within which the 
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10410145, ALAM RRMA KT ae ereeanen — cig. 5-MOTOR OF THE ROOTS AND VENABLES CARRIAGE 

so The two-speed gear consists of toothed wheels and a clutch, 
all enclosed together in one casing. 

The motor employed is shown in perspective by Fig. 5, 

Litlanathciticase nis : ‘ and in section by Fig. 6. In the latter, A is cylinder, B piston, 

cose ee C crank, D balance weights, E taper on shaft to enable taper 

Bind brasses to take up slack, F small toothed wheel, G toothed 

wheel, having twice the number of teeth of wheel F, 

H excentric cast with wheel G, I reciprocating rod, carrying 
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Fig. 2—ENLARGED VIEW OF MOTOR, BELT GEAR, WATER COOLERS, SILENCER, AND CONNECTIONS a Holt or rocking weight governor on the pin J, for 

i opening the exhaust valve K. The pin K operates the lever 
very moderate hiils, and will quite answer the purpose of | sliding blocks, provided with springs, are fitted. The sliding | which reciprocates the usual oil feed spindle of the Roots 
many users. The general design can be gathered from Fig. 1, | blocks, of which there are four, carry the ball-bearings. The | oil engines. Lis the admission valve, opening directly into 
and the arrangement of the engine, its connections by crossed | axle is provided with a sleeve-tube, which surrounds it, and| the vaporiser. M is the casing containing the usual air 
belts to the second motion shaft, the water coolers on eitlrer | to which the balance-gear is fitted. A two-speed gear is also| heater and vaporiser—before illustrated in these pages— 
side, the rectangular oil tanks, the cylindrical exhaust | fitted to the axle to gear down the speed of the mctor and | having at its centre the ignition tube N of nickel alloy. 
silencer, and the pipe connections are shown in Fig. 2. A | change the speed for ascending inclines. The exhaust box is | The engine is started with the usual burner, which is then 
plan of the steering axle is given in Fig. 3. The motor is of | fixed on the back end of the frame. put out; and the heat is maintained by an automatic burner, 
about 3-horse power, at about 500 revolutions per minute, The power is transmitted from the motor to the axle by | a portion of which shows at O. A second groove is cut upou 
and the vehicle is intended to carry four persons, means of a chain and two chain wheels, the smaller of which | the usual oil feed spindle, the oil from which is swept off by 
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an air blast supplied by the closed crank pit, the air and oil 
being mixed and vaporised in the pipe O, and directed upon 
the ignition tube N. Pis the water jacket. Fig. 7 shows the 
double cylinder motor for carriages. 








HORSELESS CARRIAGE NOTES. 


Tue competitive run from New York City to Irvington and 


had been formed into a company. These were early days in 
the movement, and they would not expect to hear that a great 
number of members had joined theassociation, but theirsuccess, 
nevertheless, had exceeded what they had anticipated. They 
were adopting the principle of having local secretaries to for- 
ward their interest in various parts of England. A commu- 





nication had been sent to the French Finance Minister to 


| ascertain what concessions he would make to them for the 


return on May 30th, which had been arranged for by the | entry of these carriages into France, and for permitting their 
Cosmopolitan magazine, was somewhat discouraging as to | reimportation into this country without inconvenience to the 


results. Out of nearly thirty entries—the bulk of which 


were apparently by the inventors of impracticable devices— | 


only six carriages started, and four of these were of the same 
make. They were all driven by gasoline motors, and were all 
pervaded by the faint but sickening smell of that material, 
showing that some system 
of ventilation or smell insu- 


| users. 


Information had been sent throughout France to the 
various Custom House officers that every facility was to be 
offered to the users of these carriages. No remission could 


| be made in the tax, but on exit the money would be returned 


without unnecessary formality. The carriage, however, was 





lation is necessary, if this 
motive power is to be em- 
ployed. In some of the car- 
riages also the vibration 
from the motor was exces- 
sive. There were four 
Duryea carriages — de- 
scribed in THE ENGINEER 
some time ago—a Roger 
carriage built in France, 
and fitted with the Benz 
motor, and a Booth carri- 
age. A fifth Duryea carri- 
age broke down before the 
start, and was withdrawn. 
The Roger carriage was of 
good appearance, being set 
high on the wheels and 
resembling a barouche, but 
the others were ugly beyond 
describing, having square 
box-like bodies set very low 
on the wheels. If the 
riding public is to be 
induced to adopt the horse- 
less carriage, it will cer- 
tainly be necessary for the 
makers to call in the aid of 
the carriage builders, and 


produce more attractive 
machines than those shown 
in New York. As May 


30th was a holiday the 
streets were fairly clear, 
and a start was made from 
the post-office at noon— 
two hours late—the carri- 











ages going up Broadwey, 
and not being allowed to 
exceed a speed of five miles 
until passing the Harlem 
tiver bridge. On the boulevard one of the Duryea 
carriages got beyond control, and knocked down a woman 
riding a bicycle. The woman was badly injured, having 
her leg broken, and the driver of the carriage was arrested, 
another man taking the carriage on aftersome delay. Beyond 
Yonkers one carriage lost a wheel, and went out of the race. 
At some of the hilly portions of the road the riders had to 
get out and push their vehicles. The first two carriages 
reached Irvington, 30 miles, at about 3.30, and one of them 
reached the New York post-office on the return journey at 
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not to remain in France for more than twelve months. 
He was anxious to show that they had at heart the 
interests of the users of these carriages, to make travel- 
ling a convenience to them, as well as the commercial 
side of the question, in bringing purchasers and vendors 
together. All who were connected with the association 
—and some of the best-known names were on the council 
—had no connection financially with the movement in favour 
of horseless carriages—they had nothing to do with any com- 
pany promoting; and, therefcre, any expression of opinion 





. 








Fig. 4—THE ROOTS AND VENABLES HORSELESS CARRIAGE, THE PETROCAR 


7.15 p.m., but all the others were very far behind. The only 
carriage thus making a satisfactory showing was one of the 
four Duryea machines, and in that part of the run which is 
from Kingsbridge to Irvington it covered the 13 miles in 
654 minutes. The prize offered was £600, and in the award 
speed was to be taken at 35 per cent.; simplicity of construc- 
tion, 30; ease and safety, 25; cost, 10. The judges were 
General Miles, United States Army; General Craighill, Chief 
of the Engineer Corps, United States Army; Mr. H. Walter 
Webb, Vice-President of the New York Central Railroad; and 
Mr. J. J. Astor. 





THE first statutory general meeting of the Self-propelled 
Traffic Association was held at the Cannon-street Hotel on 
Wednesday. Sir David Salomons presided, and said that the 
meeting was held to comply with the condition upon which they 


given by them would be unbiased from that standpoint. In 
referring to the evidence given by him before the House of 
| Commons Committee on Petroleum, he said he thought 
he succeeded in convincing them that it was undesirable 
to have any hard and-fast line drawn in the Bill whereby 
a different number of gallons under different conditions 
might be carried; but that, with the advance of science, 
| authority should be given to vary the rules and regulations 
from time to time as might be required. He hoped that the 
| Locomotives on Highways Bill would be passed directly ; 
and to get over the difficulty at present existing regarding 
the use of petroleum in connection with horseless carriages, 
a clause had been inserted in the measure giving the Secre- 
tary of State power to deal with the point separately from 
any legislation on the question. In acknowledging a vote of 
thanks, the chairman expressed a hope that the railway 





companies would be induced, in connection with the move- 
ment for horseless carriages, to undertake the collection of 
goods for various stations along their lines. He was a 
director of the South-Eastern Railway Company, and his 
colleagues had permitted him to ordera carriage in order 
that an experiment might be made in this direction, and, if 
it answered, he trusted that they would see it extended 
throughout the country. 








FINAL REGULATIONS FOR THE RACE OF 
HORSELESS CARRIAGES IN FRANCE. 

From Paris to Marseilles and back is the course prescribed 
for those who intend to enter as competitors in the race of 
motor carriages on the 1st of October of the present year. 
The race has been arranged through the active exertions of 
the Automobile Club of France, who have appointed the 
following committee to superintend and manage the whole of 
the proceedings. The posts of Honorary Presidents are filled 
by MM. Marcel Deprez and Georges Berger, that of President 
by M. Edmond Recope, marine engineer ; and M. Henri de la 
Valette acts as secretary. As members of the Council of 
Administration of the Automobile Club of France, the Baron 
of Zuylen de Neyvelt, Henri Menier, André Lehideux- 
Vernimen, and Paul Meyan sit on the committee, as well as 
the following gentlemen:—MM. Louis Barret, Gerdon 
Bennett, Count Gaston Chasseloup-Laubat, Gustave Clément, 
Georges Colin, Pierre Giffard, Charles Houry, Charles 
Jeantaud, Louis Lemoine, Emile Levassor de Llucenski, 
Gaston Menier, Eugéne Pérignon, Armand Peugeot, Georges 
Pierron, Sosthée Pozzi, Em. Ravenez, Léon Serpollet, 
Fernand Thévin, and René Varennes. The committee, 
according to our contemporary, La Locomotion Automobile, 
have published the accompanying regulations and general 
information for the use and guidance, not only of intending 
competitors, but of all those interested in the coming struggle 

CLASSIFICATION. 

Article 1.—All motor—automobile—carriages shall fcr the 
future come under one or other of the annexed classes. 

Class A: Carriages. — Under the title motor carriage is 
understood to be signified a vehicle propelled by mechanical 
force, and provided, at least, with two seats placed side by 
side. 

Series 1. Motor carriages with two, three, or four seats. 

Series 2. Motor carriages with more than four seats. 

Class B: Motocycles.—A motocycle is a vehicle propelled 
by a mechanical motor, with or without an arrangement for 
allowing muscular force to be used. The weight of these 
vehicles, when uncharged—that is, without coal, water, 
accumulators, or other similar requisite—shall not exceed 
330 lb. 

Series 1. All motocycles propelled solely by a motor. 

Series 2. Mixed motocycles, using both a motor and mus- 
cular power. 

Class C: Various.—This class comprises all those motor 
vehicles not included in any one of the categories already 
described, and may be divided into a separate series, accord- 
ing to the number and the particular type of the vehicles 
entered for competition. 


CONDITIONS OF THE RAceE. 


Article 2.—The course will be from Paris to Marseilles and 
back, and the race will take place on October Ist next and 
following days, by successive stages or stopping-places, 
further alluded to in Article 12. The race for the motocycles 
will take place over the Paris-Mantes course, there and back, 
and the day appointed for it is September 28th. Every moto- 
cycle which wins a prize in the Paris-Mantes competition 
will be entitled to run in the Paris-Marseilles races, fcr 
which it will be officially timed. 

Article 3.—The drivers must not be changed except at the 
stopping-places, unless the change should be absolutely 
unavoidable. 

Article 4.—The number of vehicles is unlimited, but the 
competitors will not be permitted to enter more than one 
vehicle of the same type and of the same dimensions. An 
exception to this rule is made in favour of Class B, in which 
three similar vehicles may be entered. 

Article 5.—Each carriage must carry a distinguishing 
number in figures, 6in. in length, which must be also in- 
scribed on the lamp, so as to be distinctly visible. No car- 
riage will be allowed to carry any other number, mark, or 
characteristic of a public nature but the one serving to dis- 
tinguish it. 

Article 6.—Every vehicle entered before September 1st will 
pay an entrance fee of 200f., which will be doubled for those 
entering after that date. All the vehicles entered for com- 
petition must be exhibited at the exhibition, which will be 
opened September 24th and closed October 19th. 

Article 7.—Each carriage will be accompanied by a “‘ com- 
missaire,” chosen preferably from among the members of the 
Automobile Club, whose duty will be to report respecting 
the performance of the carriage placed in his charge, and the 
general incidents of the journey. These commissaires will 
be selected by the competitors themselves from a list pre- 
pared by the committee, and containing double the number 
of names actually necessary. They will be taken for prefer- 
ence from engineers and proprietors of carriages, to the 
exclusion of competitors and manufacturers. The remaining 
seats will be occupied by visitors, chiefly belonging to the 
Automobile Club, or by a deadweight of 1651b. for each 
vacant place. The personal luggage of the commissaires 
must be of restricted dimensions, and must not exceed 
173 1b. in weight. 

Article 8.—Independently of the principal ‘‘ check station,” 
there will be established at each stopping place local check 
stations, entrusted to the delegates and members of the 
Automobile Club and of the Touring Club of France, who 
will be charged with the duty of taking the time of each 
entry into, and each departure from, the enclosures, which 
are further mentioned in Article 15. The same authorities 
will extend their jurisdiction over the enclosures themselves. 

Article 9.—Each check station will be indicated, by day and 
night, by brilliant transparencies bearing the word “ Con- 

role.” 

Article 10.—The committee is the sole judge of the classifi- 
cation of the various vehicles taking part in the races, and of 
all other questions which might arise in connection with the 
whole proceedings. 

Prizes.—All moneys derived from subscriptions, entrance 
fees, exhibition, and other sources, will be devoted to pro- 
viding prizes for the winners, after the deduction made to 
defray the necessary expenses incurred. The sum so dis- 
posable will be divided among the winners of each series, 
according to the number of starters, and to the coefficients 
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attached to each series, which are 3 for the Class A, and 
1 for Classes B and C. Representing the disposable sum 
by S, the number of starters in the two series of Class A 
by a, and a, respectively, the number of starters in the two 
series of Class B by 0, b,, and by c the number of starters in 
Class C, the amount of the prizes for each series will be 
given by the following formule. 

First series of Class A— 

1 Ss 
a 3a! + 8a7 + b' + b+ 
Second series of Class A— 
2 s 
3a? : = 
3a! + 38a7 + b+ Ftc 
First series of Class B. 
bl 8 
3a! + 3a + b+ DF +e 
Second series of Class B. 
B : 
3a! + 8a* + O' + b* +c 
Class C. 
c S 
3a) + 8a7 +6 + +e 
Number of prizes.—The number of prizes for each series 
will be allotted in proportion to the number of starters and 
to the speed ‘attained by each competitor as follows :—(1) 
There will be in principle, in each series, one prize for every 
three starters—one prize for 1, 2, 3 starters; two prizes for 
4,5, 6 starters; three prizes for 7, 8, 9 starters; and so on. 
(2) The number of prizes will be increased, if there should 
be occasion for it, so as to include all vehicles which have 
realised a speed equal to or exceeding 12} miles an hour. In 
the same manner, the number may be reduced so as to 
— all vehicles which have not got beyond 9} miles per 
our. 

Value of the prizes.—The value of the prizes in each series 
will be apportioned so that the first shall be double the 
second, the second double the third, and so on in the same 
proportion. 

Article 12.—At the arrival at each stopping place the driver 
of the carriage, as well as the “‘commissaire,” will sign before 
the checker an “ arrival form,” containing the number of the 
carriage, the time of arrival, the number of persons on 
the vehicle, or otherwise the number of pigs of lead. 

Article 13.—The time of all departures from and arrival at 
the checking stations of the different stopping places or 
stages, the time occupied in actual motion, and in stoppages, 
will be noted by the ‘‘ commissaires’”’ to the nearest second 
by watches or chronometers showing legal time—that is, the 
time given by the clocks on the outside of railway stations. 

ITINERARY. 

Article 14.—The separate stopping places are established 
in the under-mentioned towns. In going, vehicles will stop 
at Auxerre, Dijon, Lyon, Avignon, and at Marseilles. In 
returning, halts will be made at Avignon, Lyon, Dijon, Sens, 
and Paris. In both journeys the route will pass through 
Mélun, Montereau, Sens, Joigny, and Auxerre, which towns 
will constitute the first stage ; Avallon, Vitteaux, Sombernon, 
and Dijon form the second; Chalon, Macon, Villefranche, 
Neuville, Fontaine, and Lyon the third; and Vienne, 
Valence, Montélimar, Orange, and Avignon the fourth stage. 
The fifth stage includes the towns of Orgon, Salon, Aix, and 
Marseilles. 

Repairs. 


Article 15.—Every latitude will be allowed to the com- 
petitors for repairing their vehicles en route. They may 
take with them any duplicate or spare pieces they may 
deem necessary, which they must return, However, in good 
condition to the Committee, who have the power to stamp 
any pieces they may judge advisable. All the repairs must be 
made before the carriage will be permitted to enter the 
enclosure, and thus it follows that the time cccupied in all 
repairs will count as so much time on the journey. 


DEPARTURES, STOPPING PLACES. 

Article 16,-The departure from Paris will take place in the 
order determined by drawing lots, of which full particulars 
will be sent to the competitors by the Committee. At a 
given signal the carriages will start in succession, at intervals 
of every three minutes, in the order in which they were pre- 
viously arranged. 

Article 17.—In each stopping town there will be a special 
enclosure or park, in which will be lodged all the carriages of 
the competitors in the order of their arrival. 

At each entry into the park the time of arrival will be 
marked by the local “contréleur,” and a quarter of an hour 
will be allowed to the drivers to clean and look after their 
carriages. All repairs after the time of arrival has been 
registered are strictly forbidden. 

Article 18.—The parks will be opened at six o’clock in the 
morning, and by seven all the carriages are expected to have 
cleared out. All departures will be given to the competitors 
by the starter in the order in which each arrived the evening 
before. After six o’clock in the morning the commissaires, 
the competitors, and furnisher of supplies alone will be al- 
lowed to enter the parks. 

Article 19.—Each competitor will be considered to have 
started at the time the signal for his departure is given. His 
running time commences to count from that moment, 
whether he has really started or not. 

Article 20.—Any competitor who has fallen so much behind 
as not to arrive at a stopping-place until after six o’clock 
will not be allowed to enter the park. He will be registered 
by the “ contréleurs,” and despatched again on his journey 
in the rear of the other competitors. 

Article 21.—Competitors must conform to the instructions 
and orders issued by the local checkers, especially those 
which relate to the place assigned them in the parks. 


CoMPLAINTS. 


Article 22.—In the event of any complaints or protests, the 
drivers mast reduce them to writing, and forward them to 
the local checkers, who will at once transmit them to the 
Committee appointed to investigate and judge all such 
matters. 

Article 23.—Cases of disqualification cannot be validly pre- 
nounced until after the decision of the Committee. 


RECOMMENDATIONS. 


Article 24.—All drivers should pay constant attention to 
the state of the roads, to the traffic upon them, and slow 
down or stop altogether in the case of obstacles, as cireum- 


ungrudgingly and even handsomely made by their employers.— 


Article 25..-_Whatever may be the speed at which a car- 
riage is going, the driver should always be master of it—that 
is, he should be at all times certain that he would be able to 
pull up within the free length of the road open to him. 

Article 26.—Attention should be called to the approach of 
the vehicles as often as may be necessary, by means of a horn, 
a trumpet, or some similar instrument, to be supplied to all 
the carriages. Sirens and steam whistles are forbidden. 

Article 27.—Carriages which would be obliged to travel at 
night should be provided with lamps showing at least two 
white lights in front and one red one behind. The front 
lights should have an illuminating power sufficient to enable 
the driver clearly to distinguish the road and objects before 
him at a distance which would permit him to pull up in time 
to avoid accidents. 

Article 28.—When two carriages, travelling in thé same 
direction and at different velocities, find themselves close to 
one another, then the one which is going slower than the 
other must on the first demand bear up on the right-hand 
side, so as to leave at least one half of the road free. All 
manceuvring or dodging, so as to prevent the faster vehicle 
from passing it, is forbidden under the penalty of being dis- 
qualified. 

Article 29.—If several carriages find themselves, either 
together or one behind the other, before an obstacle in the 
road which compels the first to stop, such as an accident, a 
level crossing, or a turning round, then the carriages must 
stop one behind the other, and recommence the journey in 
the order of their arrivals, without attempting to pass one 
another, before they have advanced a distance of at least one 
hundred yards. 


travel abreast. 


of any description whatever. 


give a receipt for the same. 


enrolled on the Committee. All correspondence, communica- 
tions, notices of entrance, should be addressed to the 
‘“‘ Secrétariat-General de l’Automobile Club de France, 4, 
Place de l’Opera.” The Secrétariat is open every day except 
Sunday, from eleven to twelve in the morning, and from one 
to six in the afternoon. 








THE ELECTRICAL STANDARDISING, TESTING, AND TRAINING INsTI- 
TUTION.—As a result of the recent scholarship examination the 
following awards have been made by the Board of Control of this 
Institution :—To Mr. R. Pearson Russell, of the Royal Academy, 
Woolwich, a ‘‘ Maxwell” Scholarship of fifty guineas, tenable for 
two years ; to Mr. E. A. Thompson, of Dulwich College, an exhibi- 
tion of thirty-five guineas, tenable for two years; to Mr. John 
Petrie, of Carlisle Grammar School, Mr. H. K. Rodwell, of Felsted 
School, and Mr. C. C. Hurford, of Epsom College, prizes of twenty, 
ten, and five guineas respectively. 


TRADE AND BUSINESS ANNOUNCEMENTS.—We are asked to 
announce retirement of Mr. W. Ironside on account of failing 
health and eyesight from the firm of Ironside, Gyles and Co., 1, 
Gresham-buildings, Guildhall, E.C. The business will in future 
be carried on by his eldest son, Mr. W. A. Ironside, under the 
style of Ironside, Son, and Co.—Mr. T. J. Bell, 32, Irwell-cham- 
bers, East, Fazakerley-street, Liverpool, has taken into partner- 
ship Mr. Robert J. H. Thompson and the style of the new 
firm will be Bell, Thompson and Co.—W. H. Bailey and Co., 
Albion Works, Salford, inform us that they have recently opened 
a ‘*London Office and Showrooms” at 7, Victoria Embankment, 
Blackfriars, E.C. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The last meeting of the session of the above Association was held 
on Saturday last at the Grand Hotel, Birmingham. The chair 
was taken by the president, Mr. E. Hazel, and there was a fair 
attendance of members. After the ordinary business had been 
transacted, Mr. C. Hill, senior auditor, presented the half-yearly 
balance-sheet, which was of a very satisfactory character, showing 
a considerable increase upon the half-year’s working. A vote of 
thanks was awarded to the auditors for their services. Mr. J. J. 
Inniss, member of the Council, whofrepresented the Association at 
the London Association annual dinner, presented his report, and 
also a description of his visit to the Tower Bridge, Woolwich 
Arsenal, and the House of Commons, where the extensive and 
elaborate ventilating plant was explained in detail. He also 
expressed his indebtedness to the officers of the London Associa- 
tion, who had arranged the visits for the benefit of the represen- 
tatives of the kindred associations. A visit has been arranged to 
Messrs. Siemens, Woolwich, for Monday, July 13th. 


THE ENGINEERING TRADE AT COLCHESTER.—Itis well known that 
the engineering trade in Colchester has not only developed in 
volume during recent years, but has also changed a good deal in 
character, so that the class of work now turned out from our local 
foundries is equal in quality to the products of any of the large engi- 
neering centres in the country. Hence there has arisen in the town 
a demand not only for more artisans, but for artisans of a more 
highly skilled type, and these have sometimes been difficult to 
procure, owing to the fact that the wages paid in Colchester manu- 
factories have hitherto been rather lower than could be earned in 
some other parts of the country. This difficulty has been especi- 
ally present to the minds of the employers, on the one hand, and of 
the local executive of the Amalgamated Society of Engineers, 
representing the men, on the other, during the last few months, 
and it led some weeks ago to negotiations being opened up between 
the parties with a view to increasing the workmen’s wages, and 
otherwise bringing the conditions of work as to overtime, sickness, 
and other details into conformity with the Amalgamated Society’s 
code. From the first Messrs, Paxman and Co., Mr. A. G. 
Mumford, and the Britannia Company met the representatives of 
the men in a most fair-minded and amicable spirit. The first 
interview took place in London, and wasadjourned. Subsequently, 
at a second meeting, all the tirmsnamed conceded the requests made 
to them on behalfofthe men. The minimum wage that a member 
of the Amalgamated Society of Engineers is allowed to accept in 
any town is 28s. All members in Colchester whoare now receiving 
28s. will in future receive 30s. Those who have hitherto been in 
receipt of 30s. will henceforth get 32s. Where the existing wage 
already exceeds 30s, and is not more than 34s., an advance of ls, 
only will be made. The increases, which affect about 500 men, 
will commence on the first payday in July. As already indicated, 
they will be accompanied also by a concession from the employers 
of the conditions specified in the Society’s code, so that, from an 
engineering point of view, Colchester will now be placed on an 
eminently satisfactory trade basis. On the side of the men the 
credit for the successful outcome of the negotiations is due entirely 
to the discreet and conciliatory attitude of the representatives of 
the Society, but the non-society men will share equally in the 
benefits, and the fact may induce them to ally themselves in future 
with their associated craftsmen. It is most gratifying to the men 
concerned that their position has been thus improved, and it is 
equally gratifying to * to know that the concession has been so 


Article 30.—In any case, two carriages are not allowed to 
Article 31.—All civil and penal responsibilities will rest 
with the competitors whom they concern, and it should be 
well understood that the Committee declines all responsibility 


Article 32..-Two copies of these regulations for every car- 
riage entered will be forwarded to the competitors, who will 


Our contemporary adds that every subscriber of 1000f. is 





NEW PADDLE STEAMER DUKE OF 
DEVONSHIRE. 


THis vessel, which has been built by Messrs. R. and H. Green, 
at their shipyard at Blackwall, and engined by Messrs. John Penn 
and Sons, of Greenwich, for the Devon Steamship Company, of 
Exmouth, is a paddle steamer 175ft. long between perpendiculars 
20ft. Gin. beam, and 8ft. 4in. moulded depth ; intended for ordi. 
nary and excursion traffic between Exmouth, ‘Torquay, and Teign. 
mouth. The hull and machinery are largely constructed of steel, 
and have been built under the supervision of the Board of Trade, 
Being designed for passenger traffic, the vessel is provided with 
commodious saloons on deck, as well as the usual ones below—al| 
electrically lighted, the main saloons being seers in Utrecht 
velvet, and having their sides panelled with natural wood, and 
mirrors placed alternately ; the furnishing, both above and below 
deck, being such as to ensure the comfort and convenience of the 
many passengers who travel by the company’s boats, especially 
during the excursion season. 

The propelling machinery of the Duke of Devonshire consists of 
a pair of compound surface-condensing direct-acting inclined 
naddle engines, having cylinders 23in. and 46in. diameter, with a 
3ft. piston stroke ; supplied with steam of 1151b. pressure per 
square inch by a cylindrical three-furnaced return-tube boiler, 
15ft. 2in. diameter and 10ft. long. For starting, stopping, and 
reversing the main engines—which movements are all controlled 
from the deck—there is titted one of Messrs. W. and H. Alien 
and Sons’ patent steam and hydraulic engines. For navigating 
purposes, the vessel is fitted with a steam steering engine, and 
a steam capstan at.each end of her, she will also carry an electric 
mast head light, and a search-light on the captain’s bridge. An 
auxiliary range of steam pipes, leading from the main boiler, is 
fitted so that all the auxiliary engines on board with the cabin 
heaters can be supplied independently of the main engines. 

On Thursday, the 2nd instant, the Duke of Devonshire under. 

went her official trial at the Maplins, when, with 1151b. steam 
pressure in boiler, and the engines making 514 revolutions per 
minute, the indicated horse-power developed by them on a mean 
of six runs on the measured mile was 590, or 90 in excess of 
that contracted for, the realised mean speed of the vessel for that 
power being 13°3 knots per hour, which was considered highly 
satisfactory. 
The Duchess of Devonshire, built and engined by the same firms, 
and owned by the Devon Steamship Company, having been a 
decided success in a similar traffic to that in which the new vessel 
will be engaged, encouraged her owners to place the order for her 
in the same hands. and from the results of her trials, as recorded 
above, it is apparent that their choice of both ship and engine 
builders has not been misplaced. 
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THE PETROLEUM. 
Sin Henry Roscok gave evidence on the 24th ult, before the 
Select Committee of the House of Commons on petroleum. Mr, 
Mundella occupied the chair. 
Examined by the Chairman, Sir Henry Roscoe said he had 
within the last few months made some experiments as to the pre- 
vention of accidents with petroleum lamps. Two points had to be 
considered, namely, the construction of lamps, and the composi- 
tion of the oil. In his opinion, there was no such thing known at 
present as a lamp which could be designated a safety lamp, and 
even if there were such a thing he did not see how its use could 
be insisted on by the Legislature. Therefore, he had come to the 
conclusion that a change in the properties of the oils used must 
rather be looked to for an amelioration of the present state of 
things. The oilsnow in common use in this country, even with the 
ordinary precautions, were dangerous. The danger of explosion 
and fire was due to the presence of too large a proportion of 
naphtha. It was quite clear that the higher the flash point wes 
—that was to say, the smaller the quantity of naphtha in oil—the 
less dangerous it was. The maximum temperature of the oil in the 
font of the lamp should not exceed the fiash point. He had made 
a series of experiments in order to ascertain how far the tempera- 
ture of the oil in the font in ordinary lamps such as men used in 
this country rose above the flash point. Fie employed two kinds 
of lamps in these experiments—one a Miller lamp with a metal 
font, and the other a duplex with a glass font. ree oils were 
used, namely, White Rose, Tea Rose, and Royal Daylight. The 
specific gravity was first determined, and then the flash point. 
the White Rose oil showed a flash point of 102 and 103, the Tea 
Rose 76 and 77, and the Royal Daylight oil 83. The illuminating 
ages of these oils was very much on an equality. He next turned 
is attention to the specific gravity and flash point of the oil 
remaining after the lamps had burned for eight hours. In the 
case of the first two oils it was scarcely altered, while in the case 
of the Royal Daylight it was somewhat higher. Further experi- 
ments made for the purpose of ascertaining whether the tem- 
perature of the oil was above or below the flash point gave 
the result that in the case of the White Rose oil, after burn- 
ing for eight hours, the temperature in the metal font was in 
one instance 16 deg., in another 13 deg., and in a third 3 deg. 
below the flash point. In three trials in the glass reservoir it wa= 
found to be 29 deg., 28 deg., and 22 deg. below the flash point. 
In the case of the Tea Rose oil, however, after eight hours’ burning 
in the metal font the temperature of the oil was somewhat above 
the flash point, and in the glass font 2 deg. above. In the case of 
the third oil the temperature in the metal font after four hours’ 
burning was 11 deg. higher than the flash point ; but in the glass 
font it did not reach the flash point. There was a difference of 
7 deg. to the gcod. He made further experiments to ascertain 
what would be the effect of removing by distillation from the Tea 
Rose oil a portion of its volatile constituent, and he found that the 
flash point was raised from 77 to 100, while the amount cf 
light given off was nearly equal, and the temperature in the metal 
font after four hours’ burning was exactly the came as the flash point 
and after eight hours’ burning 5 deg. less. In the glass reservoir 
the temperature was 82 deg. after four hours, and 80 deg. after eight 
hours. After describing other experiments, Sir Henry Roscoe said 
that the general conclusions he had arrived at were, first of all, 
that the flash point was too low ; secondly, that it was not possible 
to fix a practical flash point so high that all danger from fire could 
be avoided ; thirdly, that if the flash point were raised to 100 
or 105, a considerable diminution in the number of accidents 
from explosion and fire might confidently be looked for ; and 
fourthly, that the alteration suggested would not materially 
diminish the quantity of oil imported or alter the price. 
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Mr. R. C. Mossman recently gave before the Royal 
Society of Edinburgh the first part of a communication on the 
meteorology of Edinburgh, in which he dealt with the mean values 
of the climatic elements for each day of the year, basing his inquiry 
on over a million observations. The non-instrumental records 
extended over 125 years, and the ry! sunshine means over 30, 
the average of the nineteen classes of observation being about 80 
years. As regards pressure, the maximum was from April 7th to 
July 3rd, and the minimum on November 26th. For temperature 
the maximum was an average of 59°3 deg. on in 8th, while 
January 8th was the coldest, the mean temperature being 36:0 deg. 
The curve of rainfall showed that the seven days ending April 18th 
were the wettest days in the year, thus confirming the popular 
belief in the Lammas floods. Naturesays: Mr. Mossman described 
in detail the climatic features of each month, and showed how 
these reacted on each other. An interesting result was the 
recurrence of similar types of weather at the same time each 
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‘Tue Enxcower” 


THE GREAT NIJNI NOVGOROD EXHIBITION 


(From our ¢ ‘orresponde nts.) 


Tue largest industrial and the most important exhibi- 
tion ever held in Russia was, as is generally known, 
opened on the 9th ult. in Nijni Novgorod, the scene of 
the great fair which has for generations been the great 
annual trading gathering of Russia, by the Minister of 
Finance, Mr. Witte, in the presence of Li Hung Chang, 
Sir Nicholas O'Connor, and other ambassadors. The 
tendency of this fair is to some diminution, in conse- 
quence of the increasing facilities for travel, and like 
fairs in our own country, will probably decrease gradually 
in importance. 

A correspondent in Moscow, writing to us concerning 
it, under date now nearly a month ago, said:—‘ 1 
have not been able to send you any contributions 
re Nijni Novgorod Exhibition before this, as, on the 
occasion of my first visit about May Ist, everything was 
in confusion, exhibits were only beginning to arrive, and 
the grounds were deep in mud. Spring this year was 
unusually late, and there were heavy falls of snow in 
the Moscow and Nijni districts during the last week of 
April. This has retarded all the outside work of the 
Exhibition, and the paths and grass plots are in many 
places still unfinished. In view of the opening of the 
Exhibition, fixed for Tuesday, June 9th, I was at Nijni 
again on Friday, June 5th, and marked considerable 
progress. In the machinery department many of the 
exhibits were approaching completion, though none were 
actually in running order except the pumping engines of 
Mr. Gustav List and the 600 indicated horse-power triple- 
expansion steam engine of W. Hopper and Co., Moscow, 
both of which had been waiting a fortnight for steam 
and water to be supplied by the Exhibition authori- 
ties. In other departments the principal exhibitors ap- 
peared to be ready, but much remains to be done by 
the rank and file. As illustrating the difficulties late 
exhibitors had to contend with, I may mention that 
when the crush came on in May there were days when 
600 to 800 railway trucks were in the Exhibition sidings 
awaiting their turn to be unloaded. In some instances it | 
took four or five days to find a consignment in the goods | 
yard, and cases weighing several tons had to be carried 
along a portable railway scarcely fit to bear a truck of | 
10 cwt. Messrs. Hopper and Co. had not the slightest | 
trouble, as the railway line passes down the centre of 
the main machinery department close to their exhibit, | 
and they began erecting their engine and gearing in | 
March, while there was no one else there to interfere | 
with them. They were not, however, for several days, | 
able to run their engine at the opening on account of | 
repeated failures of the Exhibition steam pipe line. | 
It is impossible to write notices of exhibits till things 
have settled down, but in the meantime I send you 
the official plan of the Exhibition, which I obtained 
in advance of the catalogue; also the list of buildings. 
This will give you an idea of the extent and importance 
of this Exhibition, which comprises every branch of 
Russian trade, industry, and produce from Poland to 
Eastern Siberia. I have not at hand a plan of the 1889 
Paris Exhibition, but am told that the Nijni Novgorod 
show exceeds it in actual area. The road from the main 





entrance of the Exhibition leads to the Nijni Novgorod 
Railway Station about half a mile distant, beyond which 
is situated the ground where the celebrated fair is held 
every year. The town of Nijni is on a hill overlooking 
the fair, and at the confluence of the river Oka with the 
Wolga. 

The following is a list of buildings shown on the General 
Plan given above :— 

A. Buildings erected by order of the Ministry of Finance. 

1. Principal entrance to Exhibition Grounds. 

2, 3. Offices of the Administration of the Exhibition. 

4. Boiler house of the Machinery Department. 

5. Machinery Department—main building. 

6. Concrete Well for Water Supply. 

7. Wrought Iron Tanks, 135, gallons capacity, for water 
supply. 

a Wrought Iron Tanks, 27,000 gallons, high tower for drinking 
water. 

9. Machinery Department—supplementary building. 

10, Central Asian Department. 

11. Art Department. 

12, Hall for Public Meetings. 

13. Army and Navy Department—war material. 

14. Meteorological Department. 

15, Siberian Department. 

16. Experimental Station—testing materials, &c. 

17. Passenger Platform, Molitov Branch—Exhibition sidings. 
18, 19, 20. Railway Engineering Department. 

21. Shed for Exhibiting Railway Plant. 

22, Exhibit of the Great Siberian Railway. 

23. Central Exhibition Building — Manufactures,” Mining, ard 
Metallurgy. 

24. Kiosk for the Sale of Milk. 

25. Band Stand. 

26. Exhibit of Diving Apparatus, &c. 

27. Department of Manufactures and Industries—main building. 

28. Kiosk for the Sale of Milk. 

29. Scientific and Educational Department. 

30. Department of Aviculture and Poultry Show. 

31. Department of Horticulture, Gardening, Fruit, and 
Vegetables, 

32. Department of Manufactures and Industries—supplementary 
building. 

33. Department of Peasant Industries. 

34. Exhibit of Life-saving Apparatus. 

35. Landing Stage for Demonstrating Life-saving Apparatus. 

36 to 39. Department of Sea and River Shipping and Water 
Carriage. 

40. Department of Agricultural Machinery—main building. 

41. Department of Agricultural Machinery — supplementary 
building. 

42. Department of Agriculture—main building. 

43. Department of Agriculture—supplementary building. 

44, Department of Silkworm Culture. 

45. Department of Forestry, Fur Hunting, and Fishing 
Industries. 

46. Stud Department and Horse Show. 

47. Offices of Stud Department 

48, 49. Sheds for Cattle Show. 

50. Farmyard. 

51. Exhibit of Farm Produce. 

52. Ice Cellar. 

53. Strawyard for Mares, Foals, and Young Horses, and several 
others, including sheds for the forage, empties, and carriages con- 
nected with the horse show. , 


There are also forty-four pavilions erected by indi- 
viduals, firms, companies, or institutions, including those 
mentioned in the following list, a list which shows the 
growing importance of industrial enterprise in Russia. 
The Exhibition may be more or less forced, but the 
exhibitors are in Russia, upon whom the call can be 












Reference 


Ed Government or Administration Buildings 
Private Buildings or Pavilions 


Levatories 
C4 ¢rass Plots, frees& Shrubs 
3 LakestFountains Swan Exc 
we Electric Railway ai 


made :—Messrs. Borman and Schwede, mechanical works ; 
the Franco - Russian Engineering Works; the Riga 
Foundry Company; the St. Petersburg Metallic Works ; 
Mr. Galen, engineering; Messrs. Pervitz and Co., engi- 
neering works; the Ballooning Department of the 
| Ministry of War; the Department of Imperial Domains ; 
Messrs. Fitzner and Gamper, boilermakers; the Briansk 
Ironworks, steel makers; the Coal and Salt Mining In- 
dustries of the Donetz; the Bogoslov Mining District ; 
the Dnieper Ironworks, steelmakers ; Professor Voislav’s 
Well-boring Exhibit; the Coal Mining Industry of the 
Amour; the Nijni-Tagil Mining District; Artesian Well 
|of Mr. Von Wangel; Messrs. Zinovilf and Co., Narva, 
engineering ; Electric Railway of Messrs. Podobedov and 
| Co., and of Messrs. Siemens and Halske; Mr. Erlanger’s 
School of Flour Milling; three Cement Works, Finland ; 
| the Black Sea Caspian Petroleum Industry Company ; 
Sormova Engineering and Ironworks; Votkinsky Engi- 
neering and Ironworks; Alexandrovsky Steelworks; the 
Brothers Nobel Petroleum Company; Mrs. Kourshakov 
and Messrs. Prevalov Brothers, bellfounders ; Solnishkov, 
chain making; Mr. Davidov, windmills; the Company 
of the Abo Ironworks; Mr. Bruno-Bender, Narrow-gauge 
Railways Exhibit of the firm of Orenstein-Koppel ; 
| Mr. Rumenap, Narrow-gauge Railway of the firm of 
| Arthur-Koppel; the railway lines belonging to the 
Government; Mr. Liphardt, agricultural machinery ; Mr. 
Gantke, wire and nail works; Mr. John Grieves, agricul- 
tural machinery. 
| Mr.J. R. Hopper, of the above-mentioned firm, sends us 
a copy of the Guide-book to the Town Fair and Exhibition, 
| which is published in Russian, English, German, and 
| French. It is an interesting and exceedingly well-pre- 
| pared and finished guide-book, giving full particulars of 
| the scope and objects of the Exhibition, of its buildings, 
| and of the cost of reaching it from all parts of Europe. 
| It is printed by order of the Ministry of Finance, in St. 
Petersburg by Ed. Hoppe, and published by A. 8S. Sou- 
| vorin, St. Petersburg. 
| This is the sixteenth Pan-Russian Industrial and Art 
| Exhibition. The last was opened at Moscow in 1882. 
| The recommendation of the Minister of Finance, his 
Excellency 8.U. Witté, for an Exhibition, received Imperial 
| sanction in June, 1893. It is of a purely national cha- 
| racter, almost all the exhibits having been made in the 
| Empire. There are in all twenty sections :—(1) Agricul- 
ture. (2) Horse Breeding. (3) Domestic Animals. (4) 
Gardening, Fruit Culture, and Orcharding. (5) Sporting, 
Furs, and Fishing. (6) Forestry. (7) Mining and Metal- 
lurgy. (8) Fibre Manufactures. (9) Articles produced 
in the various Mills, Works, and by Artizan Labour. (10) 
Art Industry. (11) Home Industries. (12) Machinery, 
Machinery Construction, and Electrotechnics. (13) 
Siberia, and Russia’s Trade with China and Japan. (14) 


Central Asia, and Russia’s Trade with Persia. (15) Mili- 
tary. (16) The Imperial Navy. (17) Building and 
Engineering, River and Ocean Navigation. (18) Fine 


Art. (19) National Education, Hygiene, Alms, Assist- 
ance to the Suffering and Drowning. (20) The Far 
North. 

The general arrangement of the Exhibition is entrusted 
to the Ministry of Finance. The Exhibition ‘covers 
an area of seventy-seven dessiatines, an area rather 
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greater than that of the Paris Exhibition of 1889. The 
external appearance is exceedingly handsome, with 
its park of 60,000 square sajens. Electricity is used 
for lighting the Exhibition, 250 arc lamps of ten ampéres 
each being used, as well as thousands of glow lamps. An 
electric railway runs round and all over the grounds, this 
being necessary by the great expanse of ground to be 
covered. 
The building of the Engineering Hall is immense, and 

is interesting, as the roof has been constructed without 
cross beams. Section VII., mining and metallurgy, is 
most especially worthy of notice. It covers an area of 
1200 square sajens, just about twice the area of the 
Moscow Exhibition in 1882, there being altogether 270 
exhibitors. It is worthy of note that out of 108 existing 
Ural mining enterprises, 100 are taking part in the Exhi- 
bition. The mining industries in Russia are now assum- 
ing a very extensive scale, and are entering into competi- 
tion with the powerful mining enterprises of Western 
Europe and America. 
To the right of the Entrance Pavilion No. 78 are the 
exhibits of gold and platinum. Russia now occupies one 
of the most prominent positions amongst gold-producing 
countries. As regards platinum, the Ural deposits are 
the only places in the world where this metal exists in 
natural state. Samples of ores, auriferous sand, and 
nuggets of gold are exhibited in abundance ; here also are 
exhibited samples from the gold mines of the Emperor, 
and also very fine samples from the recently discovered 
gold fields in the Don Cossack district. Copper is largely 
represented, the production of smelted copper has in- 
creased 150 per cent. since 1882, and has almost trebled 
itself in the Caucasus since the introduction of petroleum 
as fuel. It was in the Caucasus that the electrolytic 
method of purifying copper, a method that yields a very 
high-class result, was first used. Here are also the 
exhibits from the Bojoslévsk Works. Silver, lead, zinc are 
here in abundance, and especially the samples of mercury, 
which are very fine. In 1885 the annual value of the pro- 
duction of mercury was 200,000 roubles, now it is 700,000 
roubles. The preparation of manganese is carried on 
principally in the Caucasus. The output now amounts to 
15,000,000 poods yearly, and the output of the whole 
world does not exceed 29,000,000 per annum. Russia 
exports 3,000.C00 roubles’ worth of this metal annually. 
The iron group is characterised by numerous handsome 
show cases, of which many take the form of model mines. 
One is a half-scale model of a blast furnace complete in 
every detail. Visitors can inspect by means of the spiral 
staircase the interior and working parts. This model 
covers an area of four square sajens. 
The Iron Trade Advisory Committee exhibit a series of 
maps and statistics, conveying a mass of general informa- 
tion. The following table, expressed in millions of poods, 
will illustrate the advance achieved :— 


Pig iron. Refined iron. Stce’. 
1882 28 °2 a ake 15°1 
1894 80-0 27 °9 30°1 


In 1882 the turnover in the South amounted to 
2,000,000 poods, in 1895 it was 32,000,000. Coal and 
petroleum are very extensively exhibited. The scientific 
aspect of mining is very fully exhibited by the Committee 
of the Geological Department and the Imperial Minera- 
logical Society. 

Products from mills and manufactories, such as 
carpentry, turning, furniture, are all fully repre- 
sented, especially quantities, in all shapes and sizes, 
of bent wood chairs; clothing, personal requisites, 
and machinery for making boots are especially in 
evidence. In this department are also articles con- 
structed in copper, zinc, pewter, lead, nickel, such as 
crockery, samovars, lanterns, wire, church bells, and 
other church paraphernalia. Clocks and weighing scales 
are largely exhibited. Carriage building is exhibited here 
also in all its branches, and occupies one-quarter the 
area, whilst bicycle making is exhibited by three firms. 
Samples of tobacco are shown grown in the Empire, the 
principal producing districts being Crimea, Bessarabia, 
and the Caucasus. In 1883 the import amounted to 
6,000,000 roubles, but now the export is valued at 
2,000,000 roubles. During the last decade many of the 
smaller firms have been wiped out or taken over by the 
larger firms, and the manufactures are passing into the 
hands of a few. This is but the growth of capitalism, 
aided by machinery and technical improvements. 

Wine, beer, sugar, and the distillery sections are well 
worthy of notice. 

Bone crushing, glue making, albumen works, apothe- 
cary wares, drugs, &c., paints, varnishes, dyes, and inks 
are all shown in various stages of manufacture. In the 
paper section there are seventy-four exhibitors, the 
samples of wood-pulp paper being excellent. Leather, 
cotton, and camel hair belting are shown in this section, 
camel hair belting being comparatively little known out 
of Russia. 

In Section X.—art industry—there are 550 exhibitors. 
A good many of the exhibits here are articles made at 
home, such as silk and gold embroidery on velvet lace, 
bindings, bonboniéres, jewellery, and various articles 
made of cardboard. Typography, lithography, and zinco- 
graphy are exhibited here; also photographic apparatus 
and photo-mechanical printing, painting on porcelain, 
earthenware, majolica, metal, and ce The pottery 
industry is shown in a high degree of perfection. 

In Section XI.—home industries—artisan labour is 
described as work done by peasants when they are not 
occupied in agriculture. Thirty-seven provinces are repre- 
sented—European Russia; 1275 artisans have individual 
exhibits. The articles include papier maché, musical 
instruments, icons, tailoring, and clock-making, fibre 
manufacture—such as ropes, yarns, worsteds, carpets, 
cloths, tapes—bootmaking, barrel hoops, and _basket- 
making. Weaving looms are shown in abundance, and 
also potters’ wheels. 

In Section XII.—machinery appliances, machine con- 
struction, electrotechnics—there are two sections, the 


of attention, being in a large pavilion by itself, and in 


more especially the arrangements of the telephone inside 
the helmet, permission being readily accorded by Admiral 


fitted with new escape valves for the air, and, having the 
telephone arrangements ready, I descended into about 


diately apparent, and I was charmed with the telephonic 
apparatus, which enables one to converse with the atten- 


area 3000 square sajens. The motive power are boilers 
supplied by exhibitors, and erected by Barry, of Moscow. 
The driving power is furnished by three firms, Bromley 
Bros., Hopper Bros., and F. Vigant. Amongst the many 
driving engines there are three chief for driving the shaft- 
ing throughout the whole building. All three engines are 
self-governing, and in the aggregate 2500-nominal horse- 
power. The shafting is supported by forty riveted 
columns of an exceedingly light construction. As it was 
found impossible to get all the machinery into the hall, 
another has been erected called the Annexe. This 
necessitated the conveyance of driving power, a feat 
which has been performed by dynamos by Bromley Bros. 
One is a well-known type, and the other is brought under 
the notice of experts for the first time. The two require 
300-horse power to work them. ‘They are connected in 
the usual manner to scores of motors actuating the 
machinery. Attention is also drawn to the drawn copper 
tubular railing to rail off the machinery, for the safety of 
the public. A considerable area is taken up by spinning 
machinery and weaving looms. 
No branch has become so widely popular as the 
petroleum motor; there is now hardly a single engineer- 
ing firm that does not include these in its catalogues and 
price lists. There are fourteen different engines shown, all 
by different makers, andall at work. One is much struck 
by all absence of smell in the neighbourhood of the 
petroleum engines, due to the very ingenious arrange- 
ments for complete combustion and exhaust. Another 
special exhibit is a gas motor worked by naphtha vapour. 
The section for electrotechnics is very large, and here 
the visitor can make himself up to date in electrical 
engineering. The Annexe is mostly fitted with boilers 
of different types, also machinery for grinding and 
milling, printing, paper making, various forms of hoisting 
apparatus, cranes, lifts, &c. &c. 
Especially deserving of notice is Section XIII, 
Siberia and Russia’s trade with China and Japan, and 
Section XIV., Central Asia and Russia’s trade with 
Persia. By decree of the Emperor Alexander III., the 
greatest railway on earth—the Siberian—is now being 
built. By means of this railway all the navigable rivers 
of Siberia are joined with the Volga and the two oceans 
are also in touch with one another; and in these two 
sections one can get a fair idea of the commercial possi- 
bilities of the richest country in the world—Siberia— 
hitherto almost closed to commerce. In this section are 
shown the objects connected with the tea trade; its 
history, samples of the soil, machinery used in preparing 
the leaf, &c. 
Section XV. is devoted to military objects; it occupies 
a space of 700 square sajens, the central tower being 
occupied by the military pigeon post. The largest 
gun shownis a Yin. coast defence mortar. The projectile 
used weighs 7} poods, and contains a bursting charge of 
321b. The 2$in. mountain gun also demands attention; 
it is carried on five horses, including its carriage wheels 
and accessories. The instruments employed in testing guns 
and charges are extremely interesting. Especially in- 
teresting is the balloon section. This is in a building 
complete in itself, and large enough to contain two 
balloons when full, capable of carrying two persons each ; 
here also are exhibited all the accessories connected with 
aéronautic science. I have seen most of the Exhibitions 
in Europe held during the past few years, but have never 
before witnessed such a fine display as is now being 
shown to the world by the Russian authorities of their 
aéronautical department. By kind permission of 
Colonel Pomonyeff I was enabled to ascend and test 
at a height of 300 metres in a strong breeze the remark- 
able steadiness of the captive balloon, which is due to a 
peculiar arrangement of the anchor rope. The engine 
for winding the balloon up and down has been con- 
structed by Glock, of St. Petersburg. It has mounted on 
it dynamos for search light, and also for lighting up when 
inflating the balloon. It can also be driven by steam 
along roads. The balloon was in charge of Captain 
Kovanko, with whom I ascended. In this section is also 
shown al] branches of the medical department, and also 
of the commissariat department. The military educa- 
tion and topographical departments have also many 
exhibits. 
In Section XVI.—the Imperial Navy—the exhibits 
have been entirely manufactured in Admiralty shops and 
yards. On the outside of the Exhibition is shown a torpedo 
boat brought from Cronstadt by rail. The Oboukoft Steel 
Works exhibit cylinders for the ironclad Peresvyet, weigh- 
ing 1425 poods; also a forged steel tube for the inner lining 
of 8in. and 12in. guns, which is 60ft. in length, and weighs 
836 poods. Amongst the heavy ordnance is a 9-pounder 
from which over 6000 shots have been fired. The gun is 
still serviceable. The largest gun exhibited is 12in., 
weighing 12,600 poods. In the yards are shown various 
pieces used in the construction of men-of-war; also a 
stem and stern-post for a 13,000-ton ironclad. 
The section of the Cronstadt Diving School is worthy 


which is mounted a large diving tank which admits of 
practical demonstrations in diving. Captain Kononoff, in 
charge, explained the construction of a new pump for two 
divers, which enables divers to descend to a depth of 
thirty fathoms, and I was shown two men who had 


plicity. The whole apparatus takes to pieces in a 
few minutes, and all parts are freely accessible for 
cleaning. Having some experience of diving myself, I 
wished to test one of the dresses made at Cronstadt, and 


Skrydloff. I was dressed in one of the latest diving dresses, 


12ft. of water. The superiority of the dress was imme- 


( 


(Mr. Hatfield), Mr. J. Fletcher Moulton, Q.C., 4 
mael, Q.C., Mr. R. W. Wallace, Q.C., Mr. W. N. Lawson, Mr. J. E. 
Bousfield, and Mr. H. Gardner. The chair was occupied by the 
President of the Institute, Mr. re, Wise, 

following members of Council: — 
president ; J. C. Mewburn, _ 

mael, A. M, Clark, W. Clark, P. M. Justice, and G. G. M. Hard- 
ingham, hon. sec. Among other fellows and associates of the 
Institute present were Mr. J. Fortescue Flannery, M.P., Dr. Lewis 
Edmunds, Q.C., Mr. Terrell, Q.C.; Messrs. A. G. Brookes, 
N. Browne, J. C. Chapman, G. J. Clarkson, D. Clerk, A. J. Davies, 
G. B, Ellis, J. C. Fell, H. Imray, 0. Imray, R. W. Jam 
Johnson, J. Y. Johnson, A. P. Jones, H. H. Leigh, C. 
E, de Pass, G. H. Radford, J. W. Smallman, N. Watts, and 


$y 


and also a new valve for the admission of air inside the 
helmet, which, in former days, used to enter with a 
loud hissing sound; now it comes in almost silent, ang 
so one can hear distinctly what is said by the telephone, 
After having remained under for some minutes, | 
ascended, very much impressed with the perfection of 
the Russian diving apparatus. In this pavilion Dr, 
Sheedlovski is showing naval medical exhibits, and also 
photographs of objects taken under water. The camera 
is very portable, and can be used by the diver in any 
position. The photographs were good. : 
In Section XVII.—building, engineering, marine and 
inland navigation—the building and engineering exhibits 
are set out in four departments, covering an aggregate 
area of 2100 square sajens. In a circular building is a 
turntable of 60ft. in diameter, and from this radiate 
numbers of lines on which are exhibited numerous tyres 
of locomotives and cars. Horse, electrical, and steam cars 
are exhibited, all of which are in use in Russia. In this 
building is shown also exhibits of river and canal naviga. 
tion, and in one of the groups of this section in a large 
ae is exhibited all manner of fireproof buildings and 
re-extinguishing apparatus, the arrangements for com. 
bating with fire in the Exhibition being of a very complete 
character. 
Section XIX., from an engineering point of view, is one 
of the exhibits most deserving of notice in the whole 
Exhibition. The greater half of the section is devoted to 
technical education, and covers an area of 620 square 
sajens. 
The exhibits of the Mining Institution, the Institute of 
Ways and Communications, and the Institute of Civil 
Engineers are to the left of the entrance. Near here are 
exhibited technical testing stations for determining 
weight, strength, and microscopic peculiarities of 
materials, the physico-chemical processes applied to fibre 
products, tests applied to building and other materials, 
tensile elongation and breaking strains, pulverising, co- 
hesion, absorption, and the influence of frost, also 
elaborate arrangements for electro-technical tests. 
The exhibition grounds are alongside the station of the 
railway from Moscow, and all the largest and best hotels are 
at the entrance to the Exhibition. Nijni Novgorod is one 
of the healthiest places in Russia, and only between 90 and 
100 hours’ journey from London. The Wagons-Lits Com- 
pany provide a carriage right through. The ordinary ex- 
penses in Nijni do not exceed 20s. a day, added to which the 
charming scenery and hospitality now being accorded to 
all visitors constitutes a town not to be missed by tourists 
“doing” Europe in 1896. The sajen is 49 sq. ft.; the 
pood is 36 Ib. 








ELECTRIC TRACTION FOR GLASGOW 
TRAMWAYS. 
THE Tramways Sub-committee of the Corporation of 
Glasgow have had under consideration the report of the 
deputation which visited the Continent recently and in- 
spected the various systems of mechanical traction in vogue 
in the principal towns and cities there, and they have 
decided to recommend the adoption—at a probable expendi- 
ture of close on £70,000—of the overhead system for trial on 
the Dennistown-Kelvinside route, which traverses the city 
from east to west, and measures 4} miles of double track. 
According to a report prepared by Mr. Clark, engineer to the 
Glasgow Corporation Tramways, the cost of the proposed 
experiment will be about as follows :— 


£ 
Power house, exclusive of ground .. 6,000 
Generating plant .. .. .. .. .. 16,250 
Feeders for 4} miles double track .. 7,089 
Forty-five new motor cars.. .. .. .. . 24,750 
Overhead construction and rail bonding 5,902 
Relaying of about two miles of track .. 9,412 


This estimate assumes that where the rails do not require 
renewal, the existing track would remain undisturbed. For 
the overhead construction provision is made for iron tubular 
poles to carry the cross-span wires where there are no build- 
ings, and where buildings are available for ornamental 
rosettes for affixing the wires thereto, as at Hamburg, Milan, 
Coventry, and other towns. The conduit system of electric 
traction was also under consideration, but was objected to, 
chiefly on account of the extra initial outlay that its cor- 
struction would involve, and partly because of its so far beir g 
in the experimental stage only. Regarding the relative costs 
of the overhead and the conduit systems, an estimated cost 
sheet was also prepared, showing what it would take to con- 
vert the Dennistown-Kelvinside track, to suit a conduit 
system. On the basis that in either case the ccst of the 
power station, generating plant, feeders, and cars would be 
the same, the figures of cost for the conduit system were :- 


£ 
Power station, &c. i Sele lee. Aen, fast .4a. oye 
4} miles double track at £10,370 per mile .. .. 44,072 
£98,161 


—giving an excess as — the conduit system of £28,758. 
This expenditure is calculated on the assumption that to 
make a sufficient cutting for the conduit through the existirg 
foundations it would be necessary to take up the whole track 
and lay a new concrete foundation, new rails on one side to 
form the slot, &c. The estimates provide for a two-minute 


service of cars. 








THE CHARTERED INSTITUTE OF PATENT AGENTS.—Membersof the 
Jhartered Institute of Patent Agents dined together at the Café 


Royal on Thursday evening, the 2nd inst., to meet the Hon. John 


S. Seymour, the Commissioner of Patents of the United States. 


descended to this enormous depth. The pump is the in- | The guests included the Attorney-General (Sir Richard Webster), 
i i i :_,. | the Comptroller-General of Patents (Sir H. Reader Lack), Mr. W. R. 
vention of Captain Kononoff, and is marvel of sim Bousfield, Q.C., M.P., Professor Dewar, the oe 
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first built by Professor Pomerantseff, 15} sajens high, 
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The escape valves are a decided improvement, 
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SENSITIVE DRILLING ATTACHMENT FOR 
LARGE MACHINES. 


THE accompanying engraving represents a radial attach- 
ment for drilling small holes on a large drilling machine. As 
the makers say, everyone conversant with the work usually 
done in engineering works on drilling machines knows how 
difficult it is to drill a small pin-hole on a heavy machine, 
and that it requires a considerable amount of skill on the 
part of the operator to do so, and the care and time that have 
to be expended, with, moreover, heavy wear of the machine, 
in consequence of the high speed required. The attach- 
ment shown on the annexed page obviates all this. It 
consists of two folding arms, which can be readily attached 
to any large drilling machine, and so convert such machine 
into a small folding radial sensitive machine, in which the 
drill is driven at a very high speed while the large machine 
is running slowly. It can be adjusted with great ease 
to any required position. The adjustment, in fact, forms 
the great advantage of the attachment, as it is obvious 
that a far more accurate adjustment can be obtained 
by setting the light drill to the required position than 
by adjusting a heavy drilling machine table and work- 
piece to the small drill. The shank of the attachment 
is made so that it can be let into any machine spindle. The 
anchor arrangement consists of a rod and loose collar, which 
will allow the whole attachment to swivel round, and it can 
be fixed by means of a set screw in any position, thus allowing 
the drill to operate either under the centre of the spindle of 
the large drilling machine or at any other point within 
the circle described by both arms. The attachment is made 
under Kérte and Whitley’s patents by Messrs. Moore and 
Korte, Victoria-road, Leeds. Theattachment illustrated will 
drill from in. up to }in., and is able to touch any point 
inside a circle of 20in. diameter, 








THE METRIC SYSTEM IN OUR WORKSHOPS: 
WILL ITS VALUE IN PRACTICE BE AN EQUI- 
VALENT FOR THE COST OF ITS -INTRODUC.- 
TION ?* 

By CoLEMAN SELLERS. 
(Concluded from page 626 of last vol.) 

THE advocates of the substitution of the metric system for our 
favourite inch say we have only to give new names to these sizes. 
This we can do ; we can call our inch 25°38 mm., or, if we prefer, 
we can call it the twenty-five hundred and thirty-eight hundred 
thousandths of a metre ; or wecan call it 2 cm., 5 mm., and thirty- 
eight hundredths of a millimetre. They say, further, we can 
make a slight change in our sizes, and dropping the fractions of 
the millimetre use the even millimetre; thus our familar inch 
would be replaced with the 25 mm. size, which is a Crap ps | 
“scant” inch. As an appendix to this paper, I give a list of all 
our usual fractions of the inch, and our even inches up to 12in., 
expressed in metric measurement. 

Let me now explain how this change of size is to be brought 
about ; that is, what we must do if we are obliged to give up our 


inch, The drawings of all our machines—drawings that have | 
accumulated through many years, and are expressive of enormous | 


sums of money, and the best mechanical talent of the land—must 
be gone over, and all the sizes changed. To express in millimetres 
the present sizes in inches would never do, it would involve us in 
a sea of fractions that would drive any ordinary brain crazy. No, 


we must alter all the sizes to the nearest, even millimetres. Thus, | 


some dimensions, marked 3in., must be changed to 76 mm., ‘14 
of a millimetre smaller than 3in., and some other size must be | 
altered to make up the loss, Think of the labour involved in such 
a change, and you will not require me to say what such a change 
will cost. But it is said new work can be made to the new sizes, 
and the old sizes can be continued for the time. This is exactly 
the ang I wish to reach in the statement of trouble and cost 
involved, 








* A paper read at the Chi Meeting of the American Railway 
Master M: RaamBinnd -: rer) x e 


» May, 1874. 











Drawings made twenty-five years ago are in use to-day, and 
drawings made during each of the succeeding years are many of | 
them in use, and the tools and gauges are perfected to manufacture | 


| 
| workmen in an establishment fully equipped for, say 250 machinists 
—and the sum foots up to 27,000 dols., more than 100 dols. for 
| each man employed. This does not contemplate any change in 
| existing drawings ; should we attempt to alter all the drawings, I 
| cannot see how, in the same establishment, the change could be 
| made at a cost less than 150,000 dols. What do you think of such 
|a change at such a cost? Would it not, indeed, paralyse this 
industry ? 
President Barnard, in his very able report in favour of the 
| metric system, or rather in favour of some unification of measure- 
ment, says, ‘‘I do not expect that this system will make its way 
in the world against the will of the people of the world. I do not 
| expect that our people, and I do not desire that any people, shall 
be coerced into receiving it by the force of ‘imperial edicts’ 
or by the terror of bayonets. What I do expect is that 
they will, sooner or later, welcome it as one of the greatest 
of social blessings. What I do expect is that they will some 
day become conscious of the many inconveniences to which 
| they are subjected from the anomalous numerical relations 
which connect, or rather, we might say, disjoin, the several 
parts of their present absurd system, inconveniences which 
they have learned to endure without reflecting on their causes 
or suspecting that they are unnecessary in the nature of things; 
and that when fully at length awake to the slavery in 
which they live, they will burst the shackles and rejoice in the 
deliverance which the metric system brings. This cannot take 
place, of course, until the people are thoroughly informed.” 
Business men in all times look at the cost of each change. 
School men see beauties in the metric system, and train their 
pupils as its earnest advocates, but they do not count the cost. 
if it is needful to make the change it can be made more cheaply 
to-day than to-morrow, more cheaply this year than next. While 
the schools educate the people to see its advantages, the money 
| value of the permanent plant to be changed is increasing more 
rapidly than the uninformed on this subject can appreciate. 
Changes in such things as standards of measurement have been 
| made in other countries, and changes, if needful, can be made 
now ; but the question may in all fairness be asked, Is it needful 
| in this instance? So far as my own experience goes, having had 
the opportunity to use the inch and millimetre in one and the same 
| establishment for many years, using one with as much familiarity 
as the other, my choice is most decidedly in favour of the inch as 
the unit of measurement in the machine shops and on the rail- 
roads of the country. That others think so too, in regard to one 
| question in mechanics, let me prove by an example. Many yearsago 
| Mr. Whitworth attempted to establish a uniform system of screw 
threads based on the inch as its unit. His scheme met with such 
| success that now, with the exception of France only, all the metre- 
using peoples of the world have adopted the Whitworth system, and 
it has even been largely adopted in this country. It is considered 
better and more convenient than the French system. According 
to Mr. Whitworth’s system, a 4in. screw should have twelve 
| threads to the inch; to express this in the metric language 
a bolt 12°7 millimetres should be 2°12 millimetres pitch. 
I have said business men count the cost before making 
changes in matters of habit or use, but when they can be 
shown that they will be gainers by the change, they give into it 
heartily. This same example of screw threads will serve asan illus- 
tration. Mr. Whitworth’s system of screw threads was already 
introduced in all the principal workshops of Europe and in many 
in this country. Butabettersystem was presented to the Franklin 
Institute, a system based on such simple laws that, given the 
formula with no existing original to copy, any careful workman 


machines in accordance with these drawings. To-day we begin | can originate a om thread that will match those in use. After 
e 


new drawings with the new dimensions ; the change can be readily 
made in the drawing room. It requires no vast amount of educa 


APPENDIX A.—Relations of the Metre and the Inch. 
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| an exhaustive debate on the subject of its introduction by the 
| various departments of our Government, and a careful considera- 








ach. |Millimetres. Inches. Millimetres. Centimetres. Metre. 
































a aes Inches. 
1 03937 13 “51182 2 50°76 1 “vl 39871 
a ve 1°58 14 "5512 ; 2 "02 “T8742 
2 “01844 ; 1's 14°26 8 76°14 8 “03 17181138 
3 1isil . oe 15 *59056 4 “04 1°5748 
ee . 3°17 8 15°85 4 101°52 5 05 1°9685 
4 15748 ¥: 16 “62094 6 “06 2°3622 
: ere is 4°78 17 “66931 5 126°9 7 07 2°756 
: Bo HH 17°48 8 "08 3°1497 
6 23622 z 18 “70868 6 152°28 9 “09 3°5484 
} 6°34 19 “74805 
7 "2756 2 ; 7 
: 4 0 ~ pe } 19°02 177 66 
8 ner re Hi 20°60 8 208 °44 
9 3543 E hs 21 “82679 Decimetres.| Metre. | Inches. 
9°51 22 “86616 9 228 °42 
10 *39371 3 22°19 
11 *43308 : 23 *90553 10 25380 1 ‘1 3°9371 
soa) ie 11°09 i 23°77 2 2 78742 
12 "47245 : 24 "9449 11 279-18 3 3 11-8113 
4 12°68 25 “98424 4 “4 15°7484 
1 25°38 12 £0456 5 5 19°6855 
6 6 23 6226 
7 7 27 5596 
8 3 31-4976 
9 9 35 °4339 
1 ‘metre= | 39°371lin. 
APPENDIX B.—Comparison of Screw Threads in Use, 
wee France, England. America. 
ae Pitch in millimetres. Whitworth. U.S. Standard. : 
1a. in Se Sa — _ 
mm. ‘ “6h Vignole } No. of No. of 
French | Denis |poamer 4’Armengaud. Pucommun. | pia. in| Dia. in| Pitch in | threads| Dia. in| Dia. in| Pitch in | threads 
railroads.| Poulot. : : | inches.| mm. | mm. per |inches.; mm. mm. per 
Dia. Pitch. Dia. Pitch. | inch. inch. 
3 - — 0°5 - = 8 0°5 = — — — _ — — 
4 — - 0°5 — — 4 0°75 * = 2 = — _ — 
5 —- | — | oes 5 14 5 0°75 * 4°7 1°058 | 24 ~ 
6 - ae: | O°8 _ — 6 1 4 6°4 | 1°270 20 ; | 64 20 
7 = 150 | 100 | — i 7 |i | — weal ae a « es = 
8 “50 1°50 | 1°00 | 7:5 | 1°6 8 1°25 %, 7 1-410 8 a 79 ; 
9 = 1°50 1°25 =z = 9 13 23 A? = = ie = 
10 1 "50 1 "50 | 1°25 10 1°8 10 1°5 x 9°5 | 1°585 16 4 9°5 16 
12 1°50) | (1°75 1°47 — — 12 1°75 Pi 1171 1°S15 14 ve 11'l 14 
14 — | 1°%5 | 1°78 | 12°5 2-0 — - 4 12°77 | 2120 12 4 | 127 13 
15 2°00 2°00 | 1°73 | 15 2:2 15 2 3 15°9 | 2°309 il ts 14°26 12 
18 2°00 2°00 | 2°00 | 17°5 2"4 18 2°5 — — |; — = 8 15°6 IL 
20 2°00 | 2°50 | 2°50 | 20 2°6 2 2°5 } 191 | 2°54 10 3 19°1 10 
23 2°50 | 2°50 | 22°5 2°8 23 3°0 4 22°2 | 2-820 9 3 22°2 9 
24 ey hae at ae Be Be pis ie tes = ZS ae ahs 
25 8°00 | 3°00 25 3°00 25 3°0 1 25°4 | 8-175 8 1 25°4 8 
26 — } ad — — a _ _ SE — _ - _ 
28 300 | 3°00 = = 28 | ‘8 1} 28-6 | 3-629 7 1} 28°6 7 
30 3-00 3°50 30 3-4 30 3°5 Zs = Se = ms 2 i 
83 3°00 3°50 —_ — $2 3°5 14 31°8 3°629 7 1} 31°8 3-629 7 
35 3°50 4°00 | 35 ss | 35 | 4 13 | seo | 42 | 6 13 | sa-9 | 4-295 | 6 
ee Sr — | _ -- 37 4 — —- | — — _ _— - — 
| 88 | 8°50 4°00 — _ — 1h 38°l | 4°225 6 1h 38 °1 4°225 6 
40 | 4:00 4°50 4) 4°2 40 4 = es =i oe Bi = be 
42 _ — _ — 42 4°5 1g 41°3 | 5-080 } 1g | 41°3 4°61 5h 
45 —_ - 45 4°6 45 4°5 1} 44°5 | 5-080 ) 1} 44°5 5°08 5 
46 _ - — — —_ _ - | _ _ _~ = . 
47 — - — : — 47 5 1; 47-6 | 5-650 4} 1} 47 °6 5°08 5 
50 nt = 5°00 | 50 5 50 5 2 50°S | 5°650 4} 2 50°8 5650 4} 





tion to substitute one drawing scale for another. We send the 
new drawing into the machine shop, ard then the cost begins ; all 
our old tools of fixed sizes, all our old gauges, are wrong ; new ones 
must be made, and we must run the risk of mistakes from the 
simultaneous use of two standards. Now, for your information, I 
| have taken the trouble to make a careful estimate of the cost 
| involved in altering or making new—for we dare not alter all the 
taps, dies, reamers, mandrils, gauges, and the other guides for the 








tion on the part of our mechanical associations, it came to he 
adopted as the United States standard. It was adopted at con- 
siderable expense because it was believed to be an improvement on 
existing practice. We have still to keep up our old taps and dies 
for — work, but no mechanic has deemed the expenditure in- 
volved in the change other than judicious. 
To enable you at your leisure to consider the value of our inch 
unit as compared with the French system, I have added to this 
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paper—Appendix B—a list of some of the prominent metric screw 
systems as compared with the United States standard and the 
Whitworth. 

Recognising the advantages offered by the decimal system in 
money, we accept the dollar and cents in preference to the pound 
sterling of England. We now have in use, in land surveying in 
the country, the chain and its decimal division. In city measure- 
ments the foot and its decimal division is also used, and 
in mechanics we have the inch as our unit, with its division into 
one-hundredths for calculation, and into vulgar fractions where its 
written expression is rendered plainer thereby. I have in this 
paper made no attempt to discuss the merits of the metric system 
as carried out in all its perfection, through measures of distance, 
surface, solidity, and weight. This has been considered by abler 
men thanI am. My object has been to present to you the cost 
involved in the change, and to show that something more than 
want of education strengthens the hands of Englishmen and 
Americans in resisting any change in their methods of measure- 
ment. By the law of our land, those of our citizens who choose 
to use the metric system can do so, and their so doing will meet 
all requirements of the law ; but the standard of the land is for 
our purposes the inch, and I for one should be sorry to see it 
ae 

If, as I am informed, some of our schools of science see fit to 
make their method of teaching dependent on the metre and its 
divisions, to the exclusion of the ordinary nomenclature of the 
land, their wisdom may well be questioned. We need educated 
engineers, but we need them educated in our mode of thought. 
The universities of the land are awake to the need of scientific 
education, and our sons are sent to them that they may learn 
what will be of the most use to them in active life. We wish 
them to learn the languages of other leading lands, but we insist 
that they shall know their own language. We would have them 
read the scientific languages also, but if for good reasons we 
choose to retain our technicalities, deeming them more con- 
venient for our use, we also insist that they shall know how to use 
them in our business relations. 

Impressed as I am with the insurmountable difficulties in the 
way of a change in our unit of measurement, even if that change 
was desirable, I cannot help thinking that if the hypothetical New 
Zealander, when he has done contemplating the ruins of St. Paul’s 
from the sole remaining vestige of London Bridge, in the far-off 
distance of the future, shall seek from the ruins of a mighty city 
to learn the nature of a nation’s greatness, and shall measure its 
length and its breadth, as did Professor Piazzi-Smyth the Pyramids, 
he will find its unit of measurement to have been the inch. 








LAUNCHES AND TRIAL TRIPS. 





THE new hopper dredger Parmelia, recently constructed for the 
Western Australian Government by Messrs. Wm. Simons and Co., 
Renfrew, underwent her dredging and steaming trials on Wednes- 
day, July Ist, with very satisfactory results. It has a capacity 
in its hoppers for 470 tons of dredgings, and when tried at 
Greenock dredging, she loaded at the rate of 800 tons per hour. 
The dredger afterwards steamed down the Firth of Clyde, when a 
trial of her speed took place, and it was found that a speed 
greatly in excess of the contract was obtained, which was con- 
sidered highly satistactory. 

The hopper dredger Slaney, constructed by Messrs. Wm. Simons 
and Co., Beation, for the Wexford Harbour Commissioners, has 
just undergone its steaming and dredging trials with very satis- 
factory results. The dredging trial took place at Greenock. The 
vessel after being loaded was run over the measured distance at 
Gareloch, with a result that a ed in excess of the amount 
stipulated in the contract was obtained, and the dredger proceeded 
to Wexford. Messrs. Wm. Simons and Co., Renfrew, have 
received an order from the Mersey Docks and Harbour Board to 
construct a powerful hopper dredger. The hopper is to have a 
capacity to contain 1200 tons of dredgings, and is to be filled by 
powerful hydraulic ——. 

On Thursday, June 25th, Messrs. Furness, Withy, & Co. launched 
from their shipbuilding yard at Hartlepool a large steel-screw 
steamer, built to the order of Captain Blacklin, West Hartlepool. 
She is a fine type of a modern cargo boat measuring over 310ft. in 
length, and built throughout of Siemens-Martin steel, with a large 
measurement and deadweight capacity, and built to the highest 
class at Lloyd’s. The vessel is of the partial awning deck type, 
with a raised quarter deck. The lower holds are fitted with wood 
grain divisions, and the ’tween decks with iron grain divisions 
throughout, and all decks, deck erections, skylights, bulwarks, 
bulkheads, &c., ar2 constructed of steel and iron. Cellular double 
bottom, fitted all fore and aft for water ballast, the after k 
being also available asa tank. The greater portion of the plates 
are in 24ft. lengths, making the structure of the ship very strong. 
Four steam winches, two donkey boilers, patent steam steering 
gear amidships, screw gear aft, direct steam patent windlass, 
stockless anchors hauling into hawse pipes, and other modern 
appliances are fitted for the handy working of the vessel. The 
saloon and cabin, providing accommodation for the captain, &c., are 
handsomely finished in polished hardwood. The steamer will be 
rigged as a two-masted fore and aft schooner, and has been con- 
stracted under the personal supervision of Captain Blacklin. She 
will be fitted with triple-expansion engines of massive design, with 
every provision for economical working, by Messrs. T. Richardson 
and Sons, Hartlepool. On leaving the ways she was named Leonis 
by Miss Ivy Blacklin. 

The Belgian Royal Mail Steamer Albertville, which has been an 
object of attraction for some time past in Middlesbrough Dock, pro- 
ceeded to sea on Tuesday morning, June 30th, on her official trial. 
The Albertville has been built by Messrs. Sir Raylton Dixon and 
Co., to the order of Messrs. Elder, Dempster and Co., of Liver- 
pool, for the Compagnie Belge Maritime du Congo, of Antwerp, 
and is intended for the line running with the mails and passengers 
from that port to the Congo and the West Coast of Africa, Her 
dimensions are :—Length, 364ft.; breadth, 44ft.; depth, 26ft.; and 
she is a very handsome model of yacht-like appearance, and built 
with fine lines to maintain a plod 5 rate of speed. The Albertville 
is the most elaborately fitted and decorated vesse! that has left the 
Tees, and is specially arranged for the comfort of ngers ina 
very hot climate. Her decks are all of East India teak, and a 
poop and bridge of over 250ft. in length and 8ft. high is devoted 
entirely to cabin accommodation. There are also three large 
houses above this for the first-class dining-room, first-class smoking 
room, and second-class smoking room, and cabin entrance. Over 
the dining saloon house and alongside engine and boiler casing, a 
teak shade deck extends to the sides of the vessel, so as to give 
protection from the sun, and this deck also forms a spacious 
passenger promenade under a protecting awning. The captain’s 
cabin and steering house are both upon this deck, and over them 
again is the navigating bridge of the vessel. The ship is lighted 
throughout by the electric light, and is also provided with 
refrigerating machinery and a large cooling chamber for the con- 
veyance of fresh meat, provisions, &c. Her engines, of 2000-horse 
power, have been made by Messrs. Thomas Richardson and Sons, 
of Hartlepool, and the trial in every way proved satisfactory. 
The vessel then proceeded direct to Antwerp. 

The twin screw New Zealand Government steamer Intanckai 
ran her official trial trip recently on the measured mile at Skel- 
morlie, when over the contract speed of 14 knots was obtained. 
The Intanckai has been built and engined by Messrs. David J. 
Dunlop and Co., Inch Works, Port Glasgow, for the Government 
of New Zealand; and whilst being specially designed and con- 
structed for cable laying and repairing purposes, having two large 
circular cable tanks, and all necessary appliances for cable laying 
and lifting, the steamer has been fitted up and furnished also with 
a view to carry the lighthouse keepers and their families to and 
from the various stations in the colony ; attending to buoy work 


being also part of her duties. Accommodation of a most superior 
description has been provided for his Excellency the Governor 
General and his suite, and for the members of the Legislative 
Council. The cable machinery and all fittings in connection with 
the cable work have been supplied by Messrs, Johnson and Phillips. 
A complete installation of sloateta light has been fitted throughout 
by Messrs. W. and J. Robinson and Co, on the ‘ concentric” 
system. The dimensions of the steamer are :—Length—between 
perpendiculars—205ft. ; breadth, 30ft. ; depth—moulded—15ft. Qin., 
and she has been built throughout of steel, and to Lloyds’ 100 Al 
class, under special survey, and she also fulfils the requirements of 
the Board of Trade for passenger steamers. The machinery con- 
sists of two sets of triple-expansion engines, having cylinders 
15hin., 25in., and 40in. diameter, with a stroke of 30in., and two 
marine tubular single-ended boilers, having a working pressure of 
130]b. per square inch. An auxiliary boiler for a pressure of 
130 lb. has also been supplied by builders. The steamer has been 
designed and constructed under the direct superintendence of 
Mr. W. H. Preece, C.B., engineer-in-chief of H.M. Post-office 
Telegraphs, and Mr. W. R, Culley, submarine superintendent of 
H.M. Telegraphs. 

The trial trip of the steamer Golden Fleece, which is intended 
for the fruit trade between the West Indies and New York, took 
place on the llth ult., betweer. Blyth and the Tyne. She is a 
steamer 320ft. long by 35ft. beam by 26ft. depth of hold, and has 
just received very extensive alterations at the hands of the Blyth 
Shipbuilding Company, who have converted this vessel from an 
ordinary cattle-carrying boat into one of the finest and largest 
fruit carriers of the day. As is well known, the question of venti- 
‘ating the holds is one of paramount importance in fruit steamers ; 
and a new arrangement has been adopted in this vessel whereby 
all the air in the holds is renewed in less than one minute, and 
arranged in sucha manner that a continuous current of air sweeps 
the holds from one side to another, so that no stagnant air can 
lodge in any particular place. Those who are acquainted with the 
trouble of ventilating ships are best able to comprehend what this 
means, and the difficulties which have had to be surmounted. The 
complete ventilation of the holds has been effected partly by 
mechanical means and partly by utilising the waste heat from the 
boilers, thus reducing the cost of such installations, which in this 
case deals with over 60,000 cubic feet of air per minute, and is 
believed to be the largest quantity of air dealt with in a = up 
to the present date. This large quantity of air is further utilised 
in a form of forced accelerated draught for the boiler furnaces, 
thus increasing the evaporative power of the boilers, and con- 
sequently the horse-power of the machinery, or what is equivalent, 
increasing the speed of the steamer. In addition to the above, 
one of the holds has been fitted with a refrigerating plant on the 
ammonia system, which will be capable of keeping the temperature 
down so as to prevent the overheating of the fruit. The alterations 
made in the main engines by the engineering establishment of the 
Blyth Shipbuilding Company have been of such an extensive 
character as to increase the speed of the vessel by 14 knots over 
anything she has ever done before, while at the same time the 
alterations have tended to a very material reduction in the con- 
sumption of the fuel at former speeds. Messrs. Clarke, Chapman, 
and Co, have fitted a complete system of electric light installation, 
both for the ship’s use, passenger accommodation, and working of 
the holds. The speed which was obtained at the trial gave the 
owners and a large party of invited guests unqualified satisfac- 
tion. It is interesting to know that the first steamer carrying fruit 
from the West Indies to New York was built fourteen years ago 
for the same owners, and had only a gross tonnage of 600 tons ; 
while the trade has so developed since that time, that the above- 
named steamer is now to be employed in the same service, and 
has a gross tonnage of about 2200 tons, being the largest steamer 
afloat for the exclusive carriage of fruit. The whole of the altera- 
tions above referred to, including the system of ventilation adopted 
in this vessel, has been made to the designs of Mr. Gane Wallees, 
consulting engineer and naval architect, of London, under whose 
superintendence the work has been carried out. 











NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SMALL attendance on ’Change, members leaving for the Birming- 
ham quarterly meeting. The shipments of steam coal continue 
good, with a fair demand forward at prices without change. The 
house coal trade is steady at last prices. Tin-plates in improved 
demand, with prices firmer. The steel and iron works are all well 
employed. Iron ore firm in price. 

Coal: Best steam, 8s. 3d. to 8s. 6d.; seconds, 8s.; house coal, 
best, 9s. 9d. to 10s.; dock screenings, 5s.; colliery small, 4s. 6d. to 
4s, 9d.; smiths’ coal, 6s. 6d.; patent fuel, 10s. 3d. Pig iron: 
Scotch warrants, 46s. 6d.; hematite warrants, 46s, 114d. f.o.b. 
Cumberland ; Middlesbrough No. 3, 37s. 2d. prompt; Middles- 
brough hematite, 44s. 6d. Iron ore: Rubio, 12s. 3d.; Tafna, 
14s, 9d. Steel: Rails, heavy sections, £4 12s. 6d.; light ditto, 
£5 f.o.b.; Bessemer steel tin-plate bars, £4 5s.; Siemens tin- 

late bars, best, £4 7s. 6d., all delivered in the district, cash less 

4 percent. Tin-plates: Bessemer steel, coke, 9s. 3d. to 9s. 6d.; 
Siemens, coke finish, 9s. 6d. to 9s. 9d.; ternes, per double box, 
28 by 20 c., 19s. to 20s. 6d. Pitwood: 15s, 9d. London Exchange 
Telegram: Copper, £49 8s. 9d.; Straits tin, £61 7s. 6d. . Freights 
firm. 


THE 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 2nd. 

POLITICIANS and time-servers are disturbed over the recent vote 
for election of delegates to the Democratic National Convention, in 
which an enormous preponderance is shown for silver coinage. 
Even the Republicans are aroused over the possibility of success 
to the silver cause. The excitement will soon blow over. The 
silver party will not win in 1896, but will win in 1900. The 
reconsideration of the tariff will not amount to much at present 
for several reasons. The next expansion of trade will come from 
the covering of enormous requirements by the 180,000 miles of rail- 
road. It is estimated that there are 3000 locomotives needed. Steel 
frame cars are soon coming into more general use. Railroad people 
are favouring the use of a third rail, by which passengers and 
freight can be quickly transported. Large quantities of material 
will soon be called for to build railroad and county bridges. Civil 
engineers who are familiar with bridge requirements say that not 
less than forty thousand tons of material will be called for to 
complete the work now ready. There are a multitude of require- 
ments, and if they are presented during the next six months, there 
will be a rush for material and probably a hardening of prices, 
despite the enormous expansion of production during the just three 
years of depression. 

Much recent surveying has been completed of short lines and 
feeders, one high authority declaring over 130 such lines have been 
surveyed the third time for track construction. The intention is 
to take the first favourable opportunity to round out our railroad 
systems, By this policy a vast traffic contributing territory could 
be added to existing territory. We have enough competitive 
lines, but there is much productive territory that is practically 
without railroad. It is uncertain how soon or how much of this 
sort of work will be undertaken this year, but there are excellent 
opportunities for profitable investment in short line extensions, 
Steel raiis are still 28 dols.; billets, 19 dols. at mill. Plate and 
structural material are strong in price. Manufacturers are entering 
upon large expenditures, and the only obstacle to an era of great 








improvement is the selling of bonds, 





THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

At the quarterly meetings at Wolverhampton yesterday, and at 
Birmingham this (Thursday) afternoon, there was the large gather. 
ing that usually assembles at this date. A cheerful tone pervaded 
the markets, although some uneasiness was caused by the fears 
of a strike in the coal trade. The iron and steel trades are in g 
trong condition, and some good orders were placed. A con. 
siderable amount of work has been ieft over from last quarter, 
| and as makers report themselves already sufficiently booked to 

engage their works for the present month. The future is, there. 
fore, regarded with hope and confidence, if only the coal trade 
difficulty can be pect a over. Pig iron is in good sale, and 
makers are asking 1s. per ton more money for their new contracts, 
Lincolnshire forge is quoted 43s. to 44s, per ton, a drop of 1s, per 
ton on the quarter, and the same on the six months. On the 
twelve months it shows an improvement of fully 2s. per 
ton, the price in July, 1895, being 41s. to 42s. Dest. 
shires are. 41s, to 42s. 6d., showing a decline cf ls. on 
the three months, and from ls. to 1s. 6d. on the half year, 
but it is fully 2s. per ton better than twelve months ago, when 39s, 
to 40s. were the ruling figures. Northamptonshires are 40s. to 41s,, 
a fall of from 1s. to 1s, 6d. on the minimum on the quarter, and 
about Is. to ls, 6d. also on the half year, but an advance of from 
1s, to 1s. 6d. on July, 1895, when it was quoted 38s. 6d. to 39s. 6d, 
per ton. Cold blast pig is £4 10s. ; all-mine, Staffordshire, 55s,; 
part-mine, 40s, to 42s. 6d.; and cinder, 35s, to 36s, These prices 
show nochange on the last three months, but are not quite so 
strong as those with which the year commenced, when all-mine was 
55s. to 57s. 6d., part-mine 43s, to 45s., and cinder 36s. to 37s. 6d, 
Compared, however, with July last, all-mine is now from 2s, 6d, 
better, part-mine has improved by ls. to ls. to 2s. 6d. per ton, 
and cinder has advanced by 6d. to ls. per ton. The steel 
works are busily going, and yesterday offers were made to steel 
masters of orders for prompt delivery. Plates, bars, and angles 
are in especial request, and prices are hardening. Bessemer billets 
and blooms were quoted £4 5s. to £4 7s. 6d., a decline of from 
4s, 6d. to 7s. 6d. on the quotations of last quarter-day, viz, 
£4 12s. 6d. It is also from 2s, 6d. to 5s. below the price of six 
months ago, £4 10s., but is an advance of from 5s, to 7s. 6d. on 
the figures of July, 1895. The demand for finished iron is brisk, 
especially in all that relates to railway material. In stamping 
sheets orders for favourable quantities were placed at £9 10s.,a 
value which has not changed since six months ago, but compared 
with the figure a twelvemonth ago, which was £7 10s., it shows a 
favourable advance on the year of £2. The hoop manu- 
facturers are better off, and quote from £6 7s. 6d. This is 
an advance of 2s. 6d. on the minimum of last quarter, but 
it is a like amount below the January quotation, and the same 
advance upon the £6 5s. of a year ago. In various small sizes of 
fancy iron there is astrongerdemand. Angles are £5 15s., the same 
as at the beginning of 1896. In July, 1895, the price was £5 12s. 6d., 
so that they show a gain of 2s, 6d. on the year. Nail rod is £6 10s., 
and has been so for over a year. The black shectmakers are busily 
engaged, especially for galvanisers’ iron, at £6 15s. for doubles, and 
£7 15s. for lattens, In the case of the former is seen an advance 
on the three months of in some cases 2s. 6d. per ton, and a decline 
compared with the opening year of 10s., the quotations at that 
time being for doubles £7 5s. Compared, however, with the prices 
of £6 10s. to £6 12s. 6d., which ruled this time last year, we have 
an increase of 2s. 6d, per ton. Lattens were the same price as now, 
£7 15s., both last quarter and half a year ago. In July, 1895, they 
were quoted £7 to £7 5s., so that the increase on the yearis from 10s. 
to 15s. per ton. The leading marked bar iron makers are fairly well 
off for orders at £7, a figure which has now been stationary for 
over a year. There is an active inquiry for common bars at 
£5 7s. 6d. to £5 15s., an advance of from 2s. 6d. to 5s. per ton on 
the prices of three months ago, and an improvement of 2s. 6d. on 
the prices at the opening of 1896, £5 12s. 6d. Compared with the 
prices ruling a yearago of £5 5s. to £5 7s. 6d., the present prices are 
better by from one to three half-crowns per ton. In the merchant 
bar branch orders were obtained at £6 to £6 5s, This price is 
the same as that of three months ago and 5s. below the maximum 
at the commencement of the year, which was £6 10s. Compared 
with the £5 10s, to £6 which ruled a year ago, it is an advance of 
from 5s. to 10s. 

At the quarterly meeting of the Galvanised Iron Trade Asso- 
ciation, held in Birmingham this afternoon—Thursday—all the 
manufacturers reported themselves full of orders. The shipments 
were reported steadily increasing, and were declared to be a record 
for the past six months. The meeting announced prices for 
24-gauge galvanised iron sheets, f.o.b, Liverpool, as about £10 15s, 
to £11 15s. per ton, 

At a meeting of the Unmarked Bar Association, at Birmingham 
this—Thursday—afternoon, it was unanimously resolved to advance 
the price of unmarked bars by 5s. per ton. Mr. Samuel Hingley 

resided, 

Much satisfaction was expressed at the large increase of wy a 
37 per cent. in the quantity of iron and steel exported for the half 
year, as shown by the Board of Trade returns just issued, and 
also at the increase in value of 28 per cent. Local iron and steel 
manufacturers are particularly pleased that the half-year’s trade 
in galvanised iron sheets shows an increase in value of 50 per cent. 
compared with last year, and that the advance in value for June 
only—also compared with a year ago—is as much as 66 per cent. 
Good reports have this week been received of the state of trade 
in Australia, At Sydney a significant feature is the large demand 
for engines and machinery for manifacturing purposes, and a 
considerable business is also doing in iron and steel, At Mel- 
bourne trade shows a steady, if not a very rapid revival. The 
demand is large for heavy metal and mining machinery, and the 
colonial rolling mills engaged in producing the former material 
are all fully equipped and actively employed. The stocks of sheet 
iron, both plain and galvanised, are low, and in the latter case 
prices have advanced, The market for pig iron is firmer, owing 
to the improved demand and the tendency of shipowners to ask 
higher freights. _Machine-made horseshoes, which have so long 
been used by the farriers in America, have been slow to “catch 
on” among the farmers of Australia. It is asserted that there are 
now evidences of their use becoming general. 

By 33 votes to 23 the Birmingham City Council have this week 
decided to grant a twenty-one years’ lease of the principal tram- 
ways in the = to the Canadian syndicate mentioned in previous 
letters, who will pay a clear rent of £5000 per annum, and who 
have arranged to acquire the existing interests of the present 
Central Tramways Company. The opposition based their strictures 
mainly on the fact that the new scheme will only reduce the use 
of steam, and will not altogether displace it by electricity, since 
the Aston tramways, which run through a considerable part of the 
city, are not included in the purchase. Other lines are also un- 
touched, so that from two directions, by lines extending over several 
miles, steam trams will continue to run into the heart of the city. 
Much opposition was also offered to the erection of overhead wires 
for the stectale trams at a time when tramway motors are 7 
on the eve of important developments, This point, it was held, 
constituted the weakest part of the scheme. 

The North Staffordshire Coalowners’ Association, at their quar- 

terly meeting at Stoke-on-Trent, have passed a resolution similar 

to that adopted by the Derbyshire, Notts, and Leicestershire 

Colliery Owners’ Association, and other bodies, concerning the 

notices of the Midland and Great Northern Railway Companies as 

to the allowance for wastage of coal in transit. It was decided 
that no colliery there represented would accept orders or make 
consignments on any other terms than at present, namely, 20 cwt. 
plus 2 cwt. per truck. It was further resolved that the pre- 








sident, Mr. William Heath, Mr. Rigby, and Mr. Settle, be 
appointed delegates on the deputation representing the kingdom 
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which it is expected will be held ere long with representatives of 
the railway companies. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


Manchester.—Business in the iron market here moves on very 
steadily, a satisfactory weight of ha gy | going on both in raw and 
manufactured material, and prices show a continued upward 
tendency. In foundry qualities of pig iron Lancashire makers are 
securing orders freely at their full list rates of 46s, 6d., less 24, 
and district brands are also firm at recent quotations, averaging 
433. as the minimum for Lincolnshire, and 46s. to 47s. for Derby- 
shire, net cash, delivered Manchester. In outside brands makers’ 
quotations for Middlesbrough foundry are fully maintained, and 
merchants have stiffened up somewhat, 45s. 10d. to 46s. 4d. being 
the minimum for delivery by rail here, with 44s. 6d. quoted at the 
Manchester docks. Scotch iron shows a continued steady upward 
movement, Eglinton now averaging 46s. 6d., and Glengarnock 
47s. to 47s. 3d. delivered Lancashire ports ; Eglinton, 47s. ; 
and Glengarnock, 47s, 9d. delivered Preston; with 48s, 6d. 
and 48s. 9d. for Eglinton, to 49s. and 49s, 6d. for Glengarnock, 
delivered Dock Quays, Manchester. As regards forge numbers, 
the business coming forward recently has gone chiefly into the 
hands of Lincolnshire makers, who have been booking some fairly 
large contracts, especially with the Warrington forges, at about 
42s, delivered, although in other manufacturing centres business 
has been done through merchants at under this figure. Delivered 
equal to Manchester, forge Lincolnshire is now generally firm at 
41s, 6d. net, as the minimum, makers declining to book further 

rders at the prices they have recently been taking. 

Fairly g specifications are reported as coming forward for 
finished iron, and prices show a continued hardening tendency, 
although it is still exceptional where any actual advance has been 
put on list rates, Lancashire bars remain at £5 10s. to £5 12s. 6d. 
as the minimum, with North Staffordshire qualities not now quoted 
under £5 12s. 6d. to £5 15s.; sheets are firm at £7 5s. to £7 10s.; 
and hoops, £6 2s. 6d. for random, to £6 7s. 6d. for special cut 
lengths, delivered Manchester district, and 2s, 6d. less for ship- 
ment. 

In the steel trade, although there is an active demand for nearly 
all descriptions of manufactured goods, no material improvement 
is reported, so far as prices are concerned, these remaini 
extremely low, considering the present large requirements in a 
the principal steel using industries. For good foundry hematites 
makers still quote 57s, 6d., less 24, but 57s. would be taken by 
merchants for delivery here, whilst ordinary steel billets are 
obtainable at £4 7s. 6d. to£4 10s net cash ; steel bars at £5 17s. 6d. 
to £6; with boiler plates not averaging more than £6 5s. per ton, 
delivered in the Manchester district. 

The position in the metal market remains much as reported last 
week, business in all descriptions of manufactured goods continuing 
brisk, at the full list rates; and the tendency is towards still 
further stiffening upon these, 

Throughout the engineering trades establishments are kept fully 
engaged, new work in most branches coming forward more freely 
than orders are being completed, and many of the leading firms in 
the district are now fully booked over the remainder of the year. 
The employment returns of the principal trades union societies 
also afford evidence of the continued increasing activity in trade. 
The Steam Engine Makers’ Society reports a steady reduction in 
the unemployed list, which now represents only between 4 
and ? per cent. of the total membership, whilst. the returns 
received from the various districts as to the state of trade indi- 
cate a still more general improvement, practically all departments 
being now in a satisfactory position both as regards work in hand 
and in prospect. 

The large filter for dealing with the water supply at Barmouth, 
North Wales, has just been completed by Messrs. J. Halliday and 
Co,, Ashby-lane, Manchester. The filter which the firm have put 
down is one of their high-pressure self-cleaning type, with steel 
cylinders, and this is attached to the water main about three miles 
from the village on the pipe track from their main reservoir, and 
the — passes through the filter at the rate of 10,000 gallons 
per hour. 

We have just received from Messrs. Wheatley, Kirk, Price, and 
Goulty, a catalogue of the plant and machinery, together with plans 
and particulars of the land and buildings of the Mersey Forge, 
Toxteth, Liverpool, which they have received instructions to offer 
for sale by auction next week. The Mersey Forge has been one 
of Liverpool’s most noted engineering establishments, and having 
been in existence for over seventy-two years, has played no un- 
important part in the industrial a of the city. The cata- 
logue comprises about 800 lots, and includes the freehold land 
forming the forge and engineering section of the works, comprising 
an area of 12,365 square yards, together with the buildings, which 
consist of a fitting and machine shop 336ft. by 54ft. and 38ft. high to 
the eaves, grinding and store rooms, and all the other offices, In 
the fitting and machine shops are a number of tools by Craven 
Bros., of Manchester, and other well-known makers, The sale is 
to extend over four days, from 14th to the 17th July inclusive. 

Throughout the coal trade of this district the position continues 
altogether unsatisfactory, very few collieries being kept running 
more than three to four days per week at the outside, and notwith- 
standing the somewhat unsettled outlook, neither buyers nor con- 
sumers show any appreciable anxiety with regard to future 
supplies. In most cases, notwithstanding the short time that pits 
are working, heavy stocks are accumulating, a good deal of the coal 
which was put down last year still remaining on the pit banks. 
House coals necessarily are still only in the slowest possible request, 
and although list rates are unaltered, as present reduction would 
scarcely induce any appreciable increase of business ; prices in the 
open market are irregular, sellers in many cases being prepared to 
accept very low offers to clear off surplus quantities. Steamand forge 
coals still hang upon the market, supplies being largely in excess of re- 
quirements, and the competition for orders both amongst local 
collieries and from outside districts is so keen that list rates are little 
more than nominal, prices being cut extremely low for quantities, with 
5s. 6d. to 6s, the average figures, at the pit mouth. Gas coal con- 
tracts in the commoner qualities also continue to be tendered for 
at considerably under even last year’s very low prices, common 
screened gas coal —— 6s. to 6s. 3d. at the pit. With the re- 
stricted production of slack, engine fuel is becoming rather scarce, 
collieries, in most cases, finding a difficulty in meeting the require- 
ments of regular customers. In odd cases formal advances have 
been made on list rates, but generally as far as regular consumers 
are concerned, these, although firm at recent maximum quotations, 
are without actual alteration. In the open market, however, ad- 
vances of Sd. to 6d. are readily got on new business, customers who 
have no regular supplies having to pay special prices before they 
can satisfy their requirements. Common slack is fetching about 
3s. 6d. to 38. 9d., with best sorts 4s, 6d. to 5s. at the pit mouth. 

Business continues slow in the shipping trade, with 7s. the full 
ce figure for ordinary steam coal, delivered ports on the 

ersey, 

The result of the Coal Trade Conciliation Board conference in 
London on Wednesday simply confirms my anticipations in last 
week’s ‘‘ Notes.” The miners declined to accept the proposal put 
forward by the employers, and the coalowners, on the other, inti- 
mated that they could not accept the conditions set forth by the 
men. As no middle course seems to have been possible, the onl 
logical outcome of the conference is the collapse of the . 
That there will be another general wages conflict is, however, not 
regarded as at all probable in well-informed quarters. 

Barrow.—The iron trade is steadily employed, and there is a 
very large demand for the Bessemer qualities produced in this 
district. Makers are employing 37 furnaces, and report very good 
orders in hand and a liberal demand for forward delivery. Stocks 
during the week have been increased by 1406 tons, "Whey now 








stand at 316,058 tons, or 26,883 tens more than was in stock at the 
beginning of the year. Prices are steady at 48s. to 49s. pe ton 
for Bessemer mixed numbers net f.o.b. arrant iron has changed 
hands during the week at 47s, 4d. per ton net cash sellers, but on 
inst the price had declined to 47s. sellers and 46s. 11d. 
uyers. 

ron ore is steady in tone, and prospects are reported to be 
better by reason of the proposed im by the Spanish Govern- 
ment on all iron ore leaving Spain. This will be an advantage of 
9d. to 1s. per ton in favour of native ore if the Spaniards carry out 
this idea, and it is known they are short of money and need their 
exchequer strengthening by some means or other. 

The steel trade is well employed, and the demand for rails is 
especially strong. Orders for heavy sections are brisk on home as 
well as on foreignand colonial account. Prices arevery firm. The 
demand for plates for shipbuilding and boilermaking purposes is 
steady, and the mills are kept busily employed. teas steel 
castings arein demand and overtime is being worked at the foundries. 
The trade doing in billets, hoops, and general merchant steel is 
steady, and every department of the works is busily employed. 

Shipbuilders are very busy all round, and are likely to be in a 
position to report new orders in the course of a few days for im- 
portant commercial work. H.M.S. Powerful will leave Barrow for 
—— sea trials next Monday, and will proceed afterwards to 

ortsmouth. 

The coal trade is quiet, and prices are low. Coke is steady and 
firm, but prices are a shade weaker. 

Shipping is better employed. Exports of pig iron during the 
week from West Coast ports totalled up to 5610 tons and of steel to 
19,485 tons, as compared with 1800 tons of pig iron and 4519 tons 
of steel in the co: mding week of last year, an increase of 3810 
tons of pig iron and 14,966 tons of steel. The te shipments 
this year have reached 161,370 tons of pig iron and 255,681 tons of 
steel, as compared with 138,778 tons of pig iron and 187,256 tons of 
steel in the corresponding period of last year, an increase of 22,592 
tons of pig iron and 69,455 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire coal trade remains in the same depressed 
condition, and there is not much likelihood of any change in the 
near future, either in supply, demand, or price. The production 
is larger than the tonnage required, but owners know that values 
are not likely to fall very much lower. If prices were to get 
lower many collieries which are at the present time losing 
money would have to be closed. The decision of local railway 
companies, in offering to carry 20} cwt. to the ton, in order to 
comply with the decision of the Railway Commissioners, has 
excited no little interest. The resolution come to at the coal- 
owners’ conference in Sheffield is to be accepted as final, and the 
companies will have to find some other way of rs with the 
decision of the Commissioners. Owners want relief in the London 
trade in some form. A reasonable reduction in the cost of 
carriage by the companies would have been favourably received. 
London is taking a small tonnage, and sales are difficult to 
make, owing to the lowness of values of seaborne fuel. Large 
quantities can be obtained atlow prices, but otherwise the quota- 
tions are practically unaltered. Best silkstones realise 8s, to 9s. 
per ton ; ordinary, 6s. 6d.; Barnsley House, 7s. to 8s.; and seconds 
from very low rates according to quality. Flockton makes 6s. 6d. 

r ton, and thin seam 5s, 6d. per ton. There is asteady demand 
for steam coal. An average tonnage is being forwarded to Hull 
and the other Humber ports. Barnsley hards are quoted at 6s. 6d. 
to 7s.; Parkgate and similar qualities, 6s. per ton. Gas coal is in 
active request, on account of the placing of new contracts at last 
year’s rates. Manufacturing fuel continues steady. This is owing 
to the demand for coke-making purposes and the short time 
worked. Small nuts, 4s, to 5s. per ton ; screened slack, 3s. 3d. to 
4s.; pitslack, 2s. 9d.; and smudge, 1s. to 2s. per ton. Coke is in 
good demand for the smelting districts. Values are rapidly im- 
proving, a shilling a ton advance having been made on the month, 
Ordinary, 9s. 6d. to 11s. per ton, best washed coke 13s. 

The heavy industries continue as busy as ever. English railway 
companies have been ordering pretty freely in tires, axles, springs, 
and some very good orders have come in from India, South America, 
and other foreign markets. Inquiries, however, are not generally 
so extensive as they were a week ago, and makers would be more 
satisfied if the prospects for work in the future were brighter. 
Quotations of raw and finished material are unchanged. Bessemer 
billets realise £5 12s. 6d. to £6. During the last fortnight business 
in crucible steel has been very extensive. Hardly a furnace has 
been idle. Skilled workmen are having their hands full. The real 
truth is that manufacturers are making more for stock than for 
— sales on account of apprehended trouble in the coal 
trade. 

The file trade is in a very satisfactory condition, all the leadi 
houses having been full of work during the last week or two, an 
having as many orders on hand at present as they can clear off in 
a couple of months. Both hand and machine file makers are well 
employed. The cutlery trade is slowly on the mend. There is an 
enormous demand for table cutlery, and the best qualities of pen 
and pocket knives roy be veomczpecr find a good sale, 

The foreign trade in ware and cutlery for June amounted to 
£183,389, inst £142,379 for June of last year; for the six 
months ending June, £1,036,609, i £861,055 for the first 
half of last year. In unwrought steel the value for the month was 
£199,342, against £161,815 for June of 1895. 

The statistics of Sheffield trade with the United States are not 
quite so satisfactory as was anticipated. Cutlery has been 
exported during the quarter ending June 30th to the value of 
£33,700, which is a slight increase—£858—over the corresponding 
quarter of last year. May has been the best month of the quarter. 
In steel the exports reached a value of only £69,657, which is 
£5102 less than for the June quarter of 1895. United States 
requirements for steel seem to have been a gradually diminishing 
quantity during the three months—£27,103 in April, £23,129 in 
May, and £19,424 in June. The total exports from Sheffield were 
—" as compared with £124,079 in the similar period of 
1895. 

The annual meeting of the shareholders of Messrs, John Brown 
and Co., Atlas Steel and Ironworks, was held on the 2nd ult., and 
was very largely attended. The report, a most satisfactory one, 
enabled a dividend of es per cent, to be paid and a substantial 
sum to be carried forward, with £25,000 added to the reserve fund. 
The chairman, Mr. J. D. Ellis, stated that the improvement in 
the —— trade had greatly benefited the company, in the 
brisker call for tires, axles, springs, steel, and other goods. Con- 
siderable orders had been received from India and foreign markets 
for tires and axles, which were now in course of execution. In 
armour plates the company’s workmen had been making 
very full time, turning out a large quantity of plates. 
Heavy orders were still in hand, but with regard to the 
earlier processes, they were not at all busy, and unless they got 
further orders shortly they would be obliged to reduce their pro- 
duction at the Siemens furnaces, and also the work in the press, 
sheet, and rolling mills. But he believed the naval authorities 
would very soon have more orders for them. The company’s new 

ress, which the shareholders afterwards inspected, weighed about 
1500 tons, and had a pressure of 10,000 tons. Some of its parts 
weighed 80 tons each, and its erection had therefore caused con- 
siderable anxiety, but it had been completed without inj 

to life or damage to property. The new press was 4 Brae J 
described by one of the directors as ‘‘ the finest tool in the world.” 
The chairman gave a gloomy account of the coal trade, but ex- 
pressed a hope that the representatives of the men would have 
something to proj at the next joint meeting which would 
enable the Conciliation Board to be carried on. Lieut.-Colonel 
Davies, for many years a ber of the Ord Committee, and 








managing director of Messrs. Bolckow, Vaughan, and Co., was 
elected a director in room of the late Mr. H. D. Pochin. 

The death is reported, at Weycliffe House, Guildford, of Mr. 
Robert Newbold, who was for nearly sixty years associated with 
the well-known cutlery firm of Messrs. John Rodgers and Sons, 
Sheffield, and up to six years ago was chairman and managing 
director of the gine He was exceedingly able in his 
business, and a highly cultured gentleman. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE in this district may fairly be described as in a favourable 
condition, with good prospects, but, nevertheless, at the moment 
there is a slackness in the Pig iron trade, which is not readily to be 
accounted for. All the industries that consume pig iron are im- 
proving, yet the pig iron market is drooping, and prices are rather 
in favour of the buyer than the seller, which is the opposite to the 
experience in other branches of the trade. Never have statistics 
been more satisfactory to makers, but, notwithstanding this, there 
are second hands offering iron at lower prices, and their action 
prevents producers generally securing as good prices as they have 
recently been receiving. It is, however, expected that the dulness 
will only last a few weeks, and that the autumn will bring a 
resumption of brisk buying. Thus makers are not disposed to sell 
for delivery further ahead than the end of next month. The price 
now ruling is over 2s, per ton better than it was in the summer of 
last year. Last month’s average quotation was 37s. 5d. per ton for 
No. 3 Cleveland G.M.B. pig iron, as compared with 35s. 1d. in 
June, 1895, and 35s. 5d. Pay, oom 1894. For the last quarter the 
average quotation was 37s. 7d., against 34s. 1ld. in the second 
quarter of last year ; and for the half-year the average was 37s. 9d., 
as compared with 34s. 9d. in 1895, 35s. 9d. in 1894, 34s. 8d. in 
1893, 38s. 1d. in 1892, 40s. 6d. in 1891, and 30s. in 1886, which 
last was about the rest time the Cleveland ironmasters have 
ever experienced. half-year’s average was Is. per ton above 
the average for the past ten years, that being 36s. 9d. On the 
whole, taking account of the position of other industries, pig iron 
prices should be stiffer than they are. No doubt the pig iron 
trade is detrimentally affected by the fact that a time of the year 
has been entered upon when deliveries oversea are somewhat cur- 
tailed, and are likely to continue so for a few weeks to come, during 
which time the output will be in excess of the requirements. Con- 
sumers are reluctant to operate, as they think there is a chance 
that they will be able to buy on more favourable terms than have 
lately been possible. : 

The official accountants have certified that the average net price 
for No. 3 Cleveland pig realised by the North of land iron- 
masters, during the quarter ended June 30th, was 37s. 8°28d.; this 
being 5-72d. higher than the figure reported for the first quarter, 
and 1s, 34d. more than in the last quarter of 1895. Wages at the 
blast furnaces will be advanced one-half of 1 per cent. for the 
current quarter, making 14 per cent. advance this year. Railwa 
rates for ironmaking materials, which in this district fluctuate wit! 
the prices of No. 3 pig iron, are not altered for the current quarter, 
as 38s, must be touched before any change upwards is made, and 
37s. in a downward direction. It is worth notice that the average 
realised price last quarter came very near the average quoted rate, 
the former bei Ss. 8°28d., and the latter 37s. 7‘3d. It is very 
seldom indeed that they come so near together. In the first quarter 
of the year there was a difference of 7d., and in the last quarter of 
1895 one of 1s. 3d. z 

Business in No. 3 Cleveland G.M.B. pig iron has this week 
been done generally at 37s. 3d. per ton for prompt f.o.b. delivery, 
but the leading producers hold out for and realise more, 37s. 6d. 
being more like their figure. Cleveland warrants have fluctuated 
within narrow limits this week, and business in them has been very 
small. No.1 Cleveland pig iron is obtainable at 38s. 3d.; No. 4 
foundry, at 36s. 6d.; grey forge, at 36s.; and white at 35s. 9d., all 
for early delivery, and the last-named is still very scarce, though 
more No. 4 foundry and grey forge is available than for a long 
time, this being one of the consequences of the hot weather. Basic 
No. 3 pig iron can be bought at 39s. 3d. per ton, but only a small 
quantity is available for sale, as nearly all that is made is produced 
by local steel manufacturers for their own consumption. At the 
Acklam Ironworks, Middlesbrough, on Saturday last, a new basic 
furnace was blown in. This apse" has Fron oa ——. 

rovements, and is expected to uce a e outpu’ 
so built to designs supplied & Mr. William P. Ingham, con- 
sulting engineer, Middlesbrough. Another furnace at these works 
is to be blown out for repairs and alterations. Mixed numbers of 
East Coast hematite pig iron are offered at 45s. 6d., but buyers are 
shy about giving this when they see hematite warrants so much 
lower in price, Nea 

The June statistics of the Cleveland Ironmasters’ Association 
were more satisfactory than had been expected. It was estimated 
that there would be a decrease in the stock of Cleveland iron of 
5000 tons, but the decrease was actually 7780 tons, due to good 
shipments and reduced production, the latter caused by the hot 
weather. The same number of were in operation as in 
May, but the output of Cleveland Pig iron was 12,395 tons less. 
Of this 4000 tons can be accounted for by the day less in June, and 
the other 8000 tons was evidently caused by the i ties 
due to the heat, which alone may be said to have reduced the out- 
put by 7 percent. Out of 134 furnaces erected 96 were in opera- 
tion, or 11 more than at the end of June, 1895. Of these 50 were 

roducing Cleveland pig and 49 hematite, &c., a furnace having 

m changed from the latter to the former during the month. 
Two-thirds of all the Cleveland pig iron in stock is lodged in the 
ublic warrant stores, and makers have only 94,888 tons unsold. 
e following is the summary of the make and stock of pig iron in 
the North of England for June :— 


Make of Pig Iron. 








| 1896. 
—_—_——___——_ Decrease 
June | May 
1a Tons | Tons | Tons 


107,206 | 115,725 | 8,519 


Cleveland iron, Middlesbrough. . 
fo Sasa ayig® 16,373 | 20,249| 3,876 


Do., outside Middlesbrough 
ke ee ee ee ee 
Other kinds of pig (including hematite, | 
spiegel, and basic pig iron), whole district} 135,640 | 140,746} 5,106 
Total of all kinds, whole district 259,219 | 276,720 | 17,501 





123,579 | 135,974 12,395 











Stocks of Cleveland Prg Iron. 





1896. 
—_——__—————— Increase | Decrease 
June 30. May 31. , 





Tons | Tons | Tons Tons 
Makers’ stocks Middlesbrough 83,588 | 86,401 a 2,818 
Do., outside Middlesbrough .. ..| 11,305 | 11,235 | 70 _ 


Do., whole district .. .. .. 94,888 | 97,686, — 2,748 

Makers’ stores, whole district ..| 22,857 | 29,684 ~ 6,827 

Public stores :— 

N.E. Railway Company's .. | 28,485 | 27,585| 900 a 
wil 








Connal’s 199,845 | 198,450 | 895 all 
845,525 | 358,305 _ 7,780 








Total 





The pig iron statistics for the half-year are in several respects 
the “best on record.” The total production was 1,600,960 tons; 
this being 143,298 tons larger than in 1805, which was the previous 
best. The output of “hematite, &c.,” iron was 807,110 tons, this 
being the largest on record, 


e steck of Cleveland pig iron 
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nereased 39,856 tons during the half-year, but in the first half- 
ear with a smaller production by 75,000 tons there was a greater 
increase of stock by 30,000 tons. Thus the volume of trade was 
105,000 tons greater than in the previous ‘‘ best on record” year. 
The quantity of Cleveland pig iron now held—345,525 tons—is 
larger than has been reported since 1889. 

At most finished iron and steel works, shipbuilding, engineering, 
and ironfounding establishments there is decided activity, good 
prospects, and a tendency towards improving prices. Steel ship- 
plates are firm at £5, steel boiler plates £6, steel girder plates 
£5 5s., iron ship plates £4 17s. 6d., steel ship angles £4 17s. 6d., 
steel engineering angles £5 2s. 6d., iron ship angles £4 lis., 
and common iron bars £5, all less 24 per cent. discount and f.o.b. 
Heavy steel rails are at £4 10s. net at works, but less has to be 
accepted where competition is keen. A company, to be known as 
the Bowesfield Steel Company, Limited, has been formed with a 
capital of £50,000, for the purpose of acquiring and converting 
into a steel manufactory the Bowesfield Ironworks, Stockton, 
which have been idle for several years. The first directors are 
Mr. Alfred Baldwin, M.P., Mr. Charles Arthur Head, and Mr. 
Thomas Wrightson. The Richmond Ironworksadjoining are to be 
worked by a separate company, and are to be altered so as to pro- 
duce hoops, sheets, and strips. A company is being formed to 
acquire the engine building works of Messrs. Black, Hawthorn, 
es Co., at Gateshead, and it is intended that the establishment 
shall be considerably extended. The business carried on by the 
late Mr. William Shaw, sen., at the Wellington Cast Steel Foundry, 
Middlesbrough, under the style of William Shaw and Co., is to 
be continued by his sons, Mr. William and Mr. Henry A. Shaw, 
who will trade under the same title as their late father. 

Mr. D. Burnett, collector of customs at Middlesbrough, has 
been appointed to Exeter, and is succeeded at Middlesbrough by 
Mr. R. Hobbins, of West Hartlepool, the place of the latter being 
taken by Mr. J. W. Hay, of Lynn. Mr. George Ainsworth, 
general manager of the Consett [ron Works, has been made a 
J.P. for the county of Durham. 

This week the new Annfield Plain and Consett Railway, con- 
structed by the North-Eastern Railway Company, has been 
inspected by an officer of the Board of Trade. It is expected 
that the opening will take place about the Ist of August. 

The coal trade is slack except in the steam coal branch, but that 
is not so brisk as one usually expects to find it at this time of the 
year, and the price of best steam coal is 8s. 3d. to 8s. 6d. f.o.b. 
Steam smalls are plentiful, on account of the greater production 
of large coal, and may be bought at 3s. 6d. per tonf.o.b. It appears 
that only 3540 Northumberland miners voted in favour of the reten- 
tion ofthe Conciliation Board, while 10,121 voted for its abolition, and 
notice has therefore been given to the coalowners to terminate the 
Board at the end of the year. On wage | next the new coal 
staiths constructed by the North-Eastern Railway Company on the 
north side of the river Blyth, and the new mineral lines of railway 
from Ashington, North Seaton, and Cambois Collieries will be 
opened. It is expected that the coal shipments from Blyth will 
be doubled, and will reach five million tons per annum. Coke is a 
little stiffer, as several of the leading manufacturers have put out 
their ovens, and the production is no longer in excess of the require- 
ments. The coke makers of Durham prefer to keep up prices by 
reducing the output, rather than have a large output and falling 
prices, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Towards the end of last week there was a marked improvement 
in the demand for Scotch pig iron warrants, the price of which 
advanced about 9d. per ton. The best rates were paid at the 
beginning of the present week, but there has since been a good 
deal of irregularity in prices, Scotch receding about 4d. from the 
highest | sem and inclining to fluctuate. The smart rise of last 
week induced a greater tendency towards speculative dealing. In 
the last few days the market has, to some extent, been affected by 
apprehensions of a dispute in the mining trade. A noticeable 
feature of the business has been that consumers of pig iron have 
been purchasing freely. Dearer coals would undoubtedly be the 
result of a wages dispute in the coal trade, and users of pig iron 
who have contracts to implement naturally fear a consequent 
rise in the value of pig iron. 

Business has been done in Glasgow market in Scotch pig iron 
warrants from 46s. 74d. to 46s. 3d. cash, and 46s. 94d. to 46s. 64d. 
one month. There has been very little doing in Cleveland warrants. 
Cumber'and hematite has sold at 47s. 4d. fourteen days, 47s. 3d. 
to 47s, cash, and 47s, 44d. to 47s. 14d. one month. 

The output of hematite pig iron, both in Cumberland and Scot- 
land, shows a large increase on this time last year, and as the ship- 
ments from the northern English ports have been smaller than 
at this time last year, the market has been trading easier. Scotch- 
made hematite is quoted 3d. to 6d. per ton cheaper than a week 
ago, and the impression seems to prevail that the production of 
this class of pig iron has at length fully overtaken the con- 
sumption. 

There are eighty furnaces in blast in Scotland, compared with 
seventy-six at this time last year; and of the total thirty-nine 
are making hematite, thirty-eight ordinary, and three basic pigs. 
Large imports are taking place of Spanish ore, the current freight 
from Bilbao to Glasgow being 5s. 6d. per ton. 

Prices of Scotch makers’ pig iron are steady :—Govan and Monk- 
land, f.o.b., at Glasgow, No. 1 is quoted 47s. 3d.; No. 3, 45s. 9d.: 
Carnbroe, No. 1, 4/s. 6d.; No. 3, 46s.; Clyde, No. 1, 49s. 6d.; 
No. 3, 46s. 6d.; Gartsherrie, Calder, and Summerlee, No. 1, 50s.; 
No. 3, 47s. 9d.; Coltness, No. 1, 52s. 6d,; No. 3, 48s.; Glengarnock, 
at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s. 6d.; Eglinton, No. 1, 
47s.; No. 3, 45s.; Dalmellington, at Ayr, No. 1, 46s. 6d.; No. 3, 
44s, 6d.; Shotts, at Leith, No. 1, 52s.; No. 3, 48s. 6d. 

The foreign demand for Scotch pig iron is limited. The past 
week’s shipments, coastwise and abroad, were 6425 tons, compared 
with 6311 in the corresponding week of last year. The United 
States took 102 tons, India 218, Australia 250, France 101, Italy 
150, Germany 400, Holland 600, Belgium 205, Spain and Portugal 
110, China and Japan 250, other countries 270, the coastwise ship- 
ments being 3769, against 4659 in the same week of last year. 

A number of Glasgow gentlemen have acquired the Lowther 
Ironworks at Wordington, which have been idle for the last three 
years, and are about to start them for the production of hematite 
pig iron. 

The finished iron trade is well employed, and business in bars, 
rods, &c., is fairly brisk, the turnover being, indeed, considerably 
above the average ofrecent times. The steel works are very busy. 
For both iron and steel the market is steady, and prices show litt 
alteration. 

Among the contracts coming forward at present are a series of 
municipal schemes, such as extensions and renewal of tramway 
lines, for which quantities of steel rails are required. For the 
latter it is understood there is likely to be more than the usual 
amount of competition. 

The coal trade is in the main well employed, but it is almost 
impossible to obtain any improvement upon the low range of prices 
that has prevailed so long, the past week’s coal shipments from 
Scottish ports amounting to 166,215 tons, compared with 173,624 
tons in the preceding week, and 168,158 tons in the corresponding 
week of Jast year In Fifeshire the trade is irregularly employed, 
and prices f.o.b. are from 5s. 9d. to 6s. 9d. per ton at the ports. The 
Glasgow district does not show any change of importance. The pits 
supp. ying the better qualities of house coal are feeling a difficulty 
in keeping up their time, as the demand is rather off for the 
present. Splint coals are in good demand. Main sells slowly. 
Prices, f.o.b, at Glasgow, are, for main, 5s. 9d.; splint, 6s. 3d. to 
6s. 6d.; ell, 6s. 3d. to 6s. 8d.; steam, 7s, 3d. to 7s. 4d. per ton. 


Ayrshire, the miners in that county now obtaining full employ- 
ment. Prices there are, however, without quotable alteration. 

The delegates of the Scotch miners are at present inclined to 
co-operate with their English brethren as regards the wages ques- 
tion, but there is a lack of organisation, and it is doubtful if the 
great body of the colliers are prepared to support any policy likely 
to result in a strike. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE summer lull in the steam coal trade is becoming distinctly 
felt, and a quiet trade and slightly receding prices show them- 
selves more or less at all the Welsh ports. Last week at Cardiff 
this was very evident, though the large contracts secured kept up 
a semblance of good trade. This week again many cases of large 
tonnages were noted, in two instances over 5000 tons each. But 
the indications are present trade and prompt shipment, and 
these were dull. I note that some of the representatives of busy 
collieries were in the House this week, opposing the Barry Railway 
Bill. Mr. Newton, managing director of Lockett’s Merthyr Colliery ; 
Mr. Thomas Wilson, of the tirm of Adams and Wilson, the shippers ; 
the Plymouth Coal Company, and others. Yet, in despite of a 
strong opposition, the preamble of the Bill was taken as proven, to 
the satisfaction of the Barry people. 

The Amalgamation Bill is expected to come on forthwith. 

Newton coal shipments last week were as follow :—Foreign, 
47,796 tons; coastwise, 21,495 tons. The Swansea shipments 
included 3500 tons anthracite coal to San Francisco. 

Up to mid-week at the Exchange, Cardiff, the tendency of the 
coal market was weak, and the report was that prices were barely 
maintained. Present quotations:—Best steam, 10s. to 10s. 6d’; 
special seconds, 9s. 9d.; ordinary from 9s.; drys, 8s. 9d. to 9s.; 
best Monmouthshire, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; 
special smalls, 4s. 9d. to 5s.; best quality, 4s. 3d. to 4s. 6d.; 
inferior sorts, 3s. 6d. to 4s. House coal continues in the same rut, 
quotations normal :—Best from 9s. 6d.; No. 3 Rhondda from 9s. 9d. ; 
brush, 8s.; small, 6s. 9d. to 7s.; No. 2 Rhondda, 7s. to 7s. 6d.; 
through, 6s. to 6s. 3d.; small, 4s, to 4s. 3d., f.o.b. cash thirty days, 
less 24 per cent. 

The only noteworthy feature in the freight market this week at 
Cardiff has been the chartering of a number of steamers to follow 
the British fleet during the forthcoming naval manceuvres. 

In a run by rail in the principal colliery districts this week it was 
a matter open to the slightest observation that in many quarters 
the output is greater than the demand ; long lengths of sidings 
being full of coal. I also gleaned that stoppages of important col- 
lieries were common, frequently for two or three days in the week, 
the result being a marked reduction in the wages of the men. 
Some of the Rhondda collieries are frequently in this condition. 

A very fine sample of coal has been placed in the Cardiff Exhi- 
bition from the new Dowlais Colliery. Itis of excellent quality. 
Some of the Monmouthshire coal workings are also represented by 
masses of great bulk and, I should say, of good quality. 

In the matter of the new Dowlais Colliery, Mr. H. Martin, in 
his installation speech as president, at the meeting of the South 
Wales Engineers in Cardiff this week, gave a capital description of 
this colliery, and at some considerable length, and with unflagging 
ability, described the arduous task of winning the coal. When it 
is remembered that the colliery is the deepest in Wales, and 
being in or near the centre of the coal basin, the water difficulty 
was more pronounced than has been previously known in any Wels 
colliery, it is evident that the description showing the way in which 
Mr. Martin triumphed over all troubles, was of engrossing interest. 
It will be printed in the pages of the magazine, but really deserves 
a wider field. A better illustration of the perils that environ a 
coalowner could not have been given. Only the best ability, with 
an enormous capital at the back, won the coal. I was forcibly 
reminded by it of an adjoining coalfield, which a capitalist of 
sagacity and £45,000 in the bank assailed, and unsuccessfully. 
He lost all his money, but the coal was afterwards got from another 

int by other nen, though he told me himself that if he had had 
ut £10,000 more money he would have succeeded and have gained 
a large fortune. 

I am glad to report more animation in the iron and steel trade, 
modified, unfortunately, by the water famine. Dowlais is fairly 
paralysed by it, and the question is how long Cyfarthfa can con- 
tinue its briskness. 

On several occasions of late I have noticed large consignments 
of tin bars sent oe! on various lines of rail, principally Midland, 
Brecon, and Great Western, from the Messrs. Crawshay. 

On Exchange, Swansea, it was reported mid-week that the pig 
iron market had recovered somewhat from the falling off last 
week. Still prices are lower, it is considered, than what they 
should be. There is a scarcity in the supply of tin bars, and 
some works have been stopped in consequence. The demand for 
finished steel is well supported, and the make in the Swansea 
district of the Bessemer works well taken up for rails. In the 
matter of tin-plates, works have turned out a fair quantity, and 
the shipments have been good. Makers say that the scarcity of 
bars and increased price demanded fully justify an advance in 
prices, but the leading works are well booked, and some days must 
elapse Lefore a specific advance can be started ; that it is at hand 
there is little doubt. 

Swansea iron and steel quotations this week were as follows :— 
Glasgow warrants, 46s. 434., cash capes : Middlesborough, No. 3 
37s. 14d.; hematite, 44s. 54d.; Welsh bars, £5 10s. to £5 12s, 6d.° 
iron plates, £6 5s. to £6 17s.6d. Steel, thesame price. Bessemer 
steel: Bars, £45s.; Siemens, £4 7s. 6d.; steel rails, heavy sections, 
£4 10s. to £4 12s. 6d.; light, from £5 10s. Tin-plates: Bessemer 
steel coke, 9s. 6d. to 10s.; Siemens, 9s. 9d. to 10s. 3d.; ternes, 
17s. 3d., 18s., to 21s. 6d.; best charcoal, 13s. 6d. to 14s. All these 
prices indicate the upward tendency. 

The three mills at the Villiers Works, Briton Ferry, which have 
been idle since last Christmas, were started this week, and now 
there are six in full operation. The three mills at — are also 
re-started, and the six mills at the Vernon have also been in full 
activity. Altogether the outlook in that quarter is good. Last week 
the output of pig iron at the Briton Ferry works was as large as 
at any period, and the demand is so well sustained that it was 
reported this week that there was not a ton in stock. 

he Swansea triple scheme is coming on again. Large quantities 
of Welsh coal are invited by tender from the Netherlands. Much 
loadings are in evidence at Roath Dock and Barry this week. 

Up to the time of my despatch the drought continues, and there 
are few works that are not seriously crippled for water. Dowlais 
continues seriously hampered, and Cyfarthfa is affected. At 
Llanelly the situation is intensified, and there are few districts un- 
affected. Last week I visited the Beacon district, between Mer- 
thyr and Brecon, where a new reservoir is being constructed. The 
bed of the river was like a road, but, judging from the streams of 
water that poured out here and there, ample supplies exist in the 
mountains. All that is wanted is engineering skill to obtain and 
store. Great supplies, too, abound in most collieries. 

I hear that it is intended by the Great Western Railway Com- 
pany to take over the Pembroke and Tenby Railway. It will 
work it from Whitland to Pembroke Dock, which is the present 
extent of the line. The Great Western and London and North- 
Western have had running powers to Pembroke Dock ever since the 
line was opened, nearly thirty years ago. On Saturday Mr. Inglis, 
chief civil engineer, and Mr. Dean, chief locomotive superinten- 
dent, representing the Great Western Railway Company, visited 
Pembroke Dock and went over the line. 

It is understood that Mr. D. Morgan, Bute Docks, who retired 
lately, will be succeeded by Mr. Rogers as traffic manager. 

The Cardiff Exhibition continues to exercise remarkable powers 
of attraction upon the inhabitants of a wide radius, and the 





intelligent interest in the machinery indicated by large numbers 


of artisans. From toy pumps and drill sharpeners to huge fang 
and great pumps, the round of sightseers is constant. It is to be 
regretted, however, that a good B pegmy guide is not told off 
from the executive to go round and aid in the description. 

The discussions concerning the new Coal Charter are not ended, 
On Saturday last an influentially attended meeting of coalowners 
was held in Cardiff, Mr. F. L. Davies, Ferndale, presiding, At 
the close it was understood that the meeting was unanimously in 
favour of adhering to the previous decision, namely, to maintain 
the principles which have governed the shipment of coal from 
Bristol Channel ports in the past. A highly important report of 
Mr. Martin, Government Mines Agent, has been published, sub. 
mitting the prohibition of dangerous explosives in coal working, 

Coke maintains a fair demand at late prices—13s. to 19s. 6d, 
according to brand, Cardiff. Pitwood, 15s. 3d., moderately 
active, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


So far as demand is concerned the improving tone of former 
weeks has been well maintained on the Continental iron market, 
Here and there advances in quotations have also taken place ; but 
generally, the tendency of prices is firm rather than rising. 

The blast furnace works of the Silesian district are vigorously 
engaged, stocks are very low, most of the iron a going into 
ready consumption. The price of M. 60 to M. 62 p.t. for good 
forge quality is well maintained. Quotations for foundry pig, 
which has been in active request since spring, are inclined to rise, 
In the steel trade a most animated demand is reported, the rail 
and girder mills being well supplied with work for several months 
to come. Bars, too, have been in active request, existing contracts 
reaching into the next quarter. 

Business on the Austro-Hungarian iron market is quiet but 
steady. The majority of the works are sufficiently employed, and 
if the prices realised are not very favourable, they are at least 
much better than a few months ago, and leave a small profit. 
Building material and the different sorts of railway requirements 
are in specially good consumption, which would be better still if 
the difference between inland and foreign quotations was less pro- 
nounced, As it is, manufacturers, in most cases, scarcely dare to 
ask more than what is actually required to cover the cost of pro- 
duction. The hardware business is tolerably active, prices remain- 
ing the same as during former weeks, 

From the French iron market pretty good accounts are being 
received with regard to demand and sale in the different branches, 
Quotations show considerable firmness, with a slightly advancing 
tendency here and there. 

A very strong feeling characterises the Belgian iron market, the 
number of orders booked being large, and more than sufficient to 
secure constant employment for a considerable time ahead. Exports 
are heavy, and will most likely increase during the present quarter, 
Raw iron is getting extremely scarce ; in the Charleroi district the 
small quantity of pig iron that is still available cannot be bought 
at less than 56103. p.t., which would be for Luxemburg forge pig 
52f. to 53f. p.t. Generally quotations have not altered since Ist of 
May. In the malleable iron branch only plates have met with an 
advance, owing to the specially brisk demand which continues to 
come forward both on foreign and on local account. Plates No. 2 
for home consumption have been raised from 147°50f. on 150f. p.t.; 
No. 3 rose from 155f. on 169f p.t., while steel plates advanced from 
157°50f. on 160f. p.t., free Belgian station. For export, f.o.b. 
Antwerp, plates No. 2 rose from 140f. on 142°50f. p.t.; steel plates 
from 150f. on 155f. p.t. A works of the Li¢ége district has recently 
secured an order for 10,000 t. conduit pipes for Japan. Of 43 
existing blast furnaces 32 were in blow on the Ist of June, 11 pro- 
ducing forge pig, 4 foundry pig, and 17 basic. Output of pig iron 
in Belgium was for May and during the first five months of 1896 
and 1895 as under :— 














May. January Ist to June Ist. 
1896, 1895, 896. 1895. 
Forge pig ; 28,830 84,750 129,975 186,990 
Foundry pig .. 9145 9765 87.370 44,080 
Basic ee 45,105 35,650 184,255 154,480 
83,080 80,165 851,600 885,550 


The Rhenish Westphalian iron and steel trade continues very 
active, and a favourable tendency prevails in quotations. Iron ore 
meets with ready demand, — contracts reaching far into the 
next year. During the past week prices were, for spathose iron 
ore, M. 9°80 to 10°40 p.t.; roasted ditto, M. 13 to 14°70 p.t. ; 
calcined iron ore, M. 12 to 14 p.t. net at mines ; Nassau_red iron 
ore, 50 p.c. ; contents, M, 9°80 to 10 p.t.; Minette of Lorraine is 
sold at M. 2°10, 2°40, and 2°70 p.t. ; the 40 p.c. contents fetching 
M. 3°20 p.t. net at mines, iy, Saypoe is briskly called for ; prices 
are very firm, and may also considered remunerative. The 
raised quotations that have recently been asked for special brands 
are willingly paid. Statistical figures for May show that production 
of pig iron has considerably increased, being 560,000 t. this year, 
against 490,000 t. last year, and against 538,000 t. in April of 
present year. Up to June Ist, 1896, 300,000 t. were produced. 

Last week's quotations for the different sorts of pig iron were: 
Spiegeleisen, 10 to 12 p.c. grade M. 59 p.t.; good forge quality, 
No. 1, M. 53 to 55 p.t.; No. 3, M. 42 p.t.; hematite, M. 63 p.t.; 
foundry pig, No. 1, M. 65p.t.; No. 3, M. 57 p.t.; basic, M. 56 p.t,; 
German Bessemer, M. 60 p.t.; iron for steel making, M. 54 to 
56 p.t.; Luxemburg forge pig, 56f. p.t., free Luxemburg. The 
position of the malleable iron market continues satisfactory, only 
for some articles the prices realised are in no proportion to those 
of the raw materials, and manufacturers complain a good deal. 
In the bar trade inland as well as foreign demand are pretty 
strong. Girders and hoops remain in the same position as last 
week. The business in plates continues brisk, and for sheets an 
increase in demand has lately been reported. The majority of 
the machine and construction shops are well employed ; the same 
may be told of the foundries. : 
List quotations for the different articles of manufactured iron 
were as follows :—Good merchant bars, M. 125; angles, M. 130 to 
135; girders, M. 94 to 97; hoops, M. 125; billets in basic and 
Bessemer, M. 85 to 86; heavy plates, for boiler-making purpose: , 
M. 165 to 170 ; tank ditto, M. 135 to 140; steel plates, M. 145 to 
150; tank ditto, M.120 to 125—the prices for plates are free 
Siegen, Diisseldorf, or Dortmund—sheets, M. 155 to 160 ; iron wire 
rods, common quality, M. 130; drawn wire in iron, M. 135; the 
same in steel, M. 118 to 120; wire nails, M. 127 to 130; rivets, 
M. 190 ; complete sets of wheels and axles, M. 280 to 290 ; axles, 
M. 220 ; steel tires, M. 200 ; Bessemer rails, M.118 ; steel sleepers, 
M. 110; fish-plates, M. 120 to 130; light section rails, M. 106, all 
per ton at works, 

The Emperor and Empress of Germany intend to visit Herr 
Krupp, of Essen, on the 7th of August. 
A satisfactory condition prevails on the iron market in Sweden. 
The blast furnace works, as well as the malleable iron departments, 
are fully occupied. Production and export of iron ore have fur- 
ther improved. Till end of May exports in pig iron amounted to 
18,439 t., against 15,351 t. in the year before ; heavy castings, 
1811 t., against 815 t.; ingots, 7667 t., against 3269 t.; bars, 
63,851 t., against 47,024 t.; scraps of bar iron, 1083 t., against 
1071 t.; wire rods, 1707 t., against 593 t.; iron plates of all descrip- 
tions, 1244 t., against 1240 t.; iron wire, 255 t., against 104 t.; 
nails, 989 t., against 995 t. Total export of iron ore was during the 
first five months of present year, 251,237 t., against 140,005 t. for 
the corresponding period the year before. Export in machines and 
hardware was worth 2,903 crowns, against 600,000 crowns in 
the year before. The steel rails consumption continues to be 





attendance is well maintained. One pleasant feature shown is the 





Somewhat more cheering reports as to the coal trade come from 








higher than output, and no less than 14,917 t. had to be imported 
this year, 
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THE PATENT JOURNAL. 


Gondensed from “The Hiustrated Offciat Journal of 
ni 


Application for Li Letters Patent. 
*,* When inventions have been ‘‘comunicated” the 
“name and address of the communicating party are 
printed in italics. 


24th June, 1896. 


13,961. SHape Hovper. A. H. Gold, Birmingham. 
3962, Gas Enorne, F. @. Jones and H. Brecknell, 
 oristal 

13,963. PyeumaTiC CoLLars for Horses, A. T. Rutter, 
London. 

18,964. PNeumatic Tires for Cycies, A. T. Rutter, 
London. 

18,965. Cyceies, J. Moore, Birmingham. 

19,966. Frrevicurers, T. Harrison, Bradford. 

13,967. SEAMLESS STEAMER, H. W. Ludlow, Birming- 


ham. 
13,968. DoveralLinc Macuine, D. Barnsdale, Lin- 
colnshire. 


13.969. Hat Pea, W. 
Plymouth. 

13.970. Rack for DispLayina Goons, L. Nob‘e, Brad- 
ford 


Wright and W. T. Spsarman, 


13,971. Macnivery for Benpina Boxes, A. C. Patrick, 
Glasgow. 

13,972. Grass Turner, T. Stuart, County Ros- 
common. 


19,973. Cvcie® Wreers, H. Neumann, london, 

13,974. Pweomatic Tirep Wueexs, W. Giffard, 
ford. 

18,975. MecHanism for Recorpino Time, A. D. Smith, 
Keighley 

18.976. IxcuBaTors, H. Procter and J. H. Sutcliffe, 
Kettlesing. 

13.977. Gas 
Brussels, 

13 978. Stream Generators, F. E. Darker and J. 
Favets, London. 

13.979. Preventinec the Srnxrino of Sarps, W. T. M. 
Dobson, London. 

13,930, Rep Covers, E. W. Frankenberg, London. 

13,931. Roap Traction, E. J. Pennington, London. 

13,982. Wares for Veutcies, J. Watson. London. 

13 933. Scrusprne Macaryes, J. Cowgill, London. 


Sal- 


Suppty Reouiatror, E. Bauweraerts, 


13,98t. Nozzcurs, F. L. Decarie, London. 

13.985. ADVERTISING PuzzLe Game, L. Downes, 
London. 

18,936. ADJUSTING Daivine Cras, The ‘ New-Hud- 
son” Cycle So. and A. H. Webster, London. 

13.987. Propuctnc MovuLvincs on Spokes, W. Osment, 
London. 


13.988. Sprinc Tarow Crank for Cycies, E. Mattei, 
London. 

18,939. Composition, C. 
Buriatte, London. 
18.990. Cookina Ranoes or Kitcueners, R. W. Boyd, 
London, 
13991. Box, 
Ralton. 
13.992. Cratns for VeLocipeprs, F. 

Warwickshire 


Frost-Foster and W. W. de 


R. and T. Owen and H. Andrews, 


and A. Mousley, 


13.993. Bur_pive PLares, H. Erhardt, H. Ventzky, and 
¥. Chrometzka, London, 

18,994. Matrresses, E. Edwards.—(J. J. Akkermann, 
Germany.) 

13,995. Pweumatic Tires for Cycries, T. Pfister, 
London, 


13,996. Devices for Sreerine Veuicues, E. J. Penning- 
ton, London. 

13,997. Constrreriow of Hancers, H. H. Lake.—(W. 
Scher, United States.) 

13,998. Construction of Tuses, H. H. Lake.—(W. 
Secher, United States.) 

18,999. Construction of AXLE Supports, H. H. Lake.— 
W. Secher, United States ) 


14,000. Provectices, A. V. Newton.—(A. Nobel, 
France 
14,001. Conpenstnc and Coouina Apparatus, C. J. 


Brown, London. 

14,002. Sats, O. Imray.—{ The 
Wichmann, Germany.) 

as le for Securinc Doors, L. Grossmann, 

zonaon. 

14,004. Nosepaas for Horses, D. M. B. H. Cochrane, 
London. 

14,005. AvromaticaLLty CLosinc Barriers, C. C. van 
der Valk, London. 

14,606. MANUFACTURE of MeTALLic ALLoy, C. Parnacott, 
London. 

Percussion Fuses, F.M. Hale and J. B. Reavil, 
London. 

14,008. Means for Lusricatine Brarinos, W. E. Forstl, 
London. 

14,009. Means for 
London. 

14,010. Gearinc INTENDED for Cycues, 8. H. Crocker, 
London 

14.011. WATERPROOF Garments, C. E. F. Mouat-Biggs, 
London. 

14,012. Boors, L. R. 8. Tomalin and G. Mould, 
London. 

14,013. Baskets for Fruit, &c., F. J. Thorne, 
London. 

14,014. Cooxtna Apparatus, G. C. Dymond.—(Th« 
Chemisch-Elektrische Fabrik “ Prometheus” Gesellschayt 
mit beschrankter Haftung, Germany.) 

14,015. Heattne Devices, G. C. Dymond.—{The Chem- 
isch-Blektrische Fabrik ** Prometheus” Gessellschafe mit 
heachrankter Haftung, Germany.) 

14,016. Sounpino Apparatus, W. J.S. Barber-Starkey, 
London. 

14.017. Inpicatinc Puncrurges, &c., R. J. Scofield, 
Manchester. 

14,018. Cameras, J. Gage, Liverpool. 

—, Feepinc Troveus for Brrps, W. Westphal, 

mdon. 

14.920. ELecrricaLty PROPELLED VELOCIPEDES, 
C. P. F. Clere and A. G. Pingault, London. 

14,021. Propuctne PsorograPHic Impressions, C. C. 
Rrodbeck, London. 

14 022. , Cycie Sappies, R. Crossman and J. Powell, 

mdon. 

14.023. Courtine for Rartway Carriages, J. Abel, H. 
Kadelburg, F. Hirsch, and Z. Schnitzer, London. 
14,024. Stoves and other Fornaces, F. C. Bormann, 

London. 

14.025. Draw-Bars, T. H. Ward, London. 

14,026. Screw Propetters, W. W. Horn.—({N. W. 
French, United States.) 

14.027. BicycLte Supports, R. Haddan.—(@. 
France.) 

14,023. InvaLip Beps, C. Banck, London. 

14,029. CIGAR-MAKING MacuineE, H. H. Lake.—(V. 
Paillet and A. Plume, Belgium.) 

14.030. Pneumatic Tires for Cycies, C. Brawn, 
London. 


Jirm of Goerlich and 


Ostaintna Licut, E. Fatham, 


Lucq, 


25th June, 1896. 
14,031. Centra Frame Tennis Racket, A. E. and 
‘A. G. Trimmings, Notts. 
1. | Curnese Caacker for ADVERTISING, L. Allport, 


14,033, Stoppers for Borties, E. Taylor, Blackburn. 
14.034. Tire INFLATOR in CYCLE FRAME Work, H. D. 
Simpson, Derby. 

14,035. a | CLEANING Macuing, J. Blaber, 

a > _ = Printinc_Macuine, D. R. Roberts, 
e. 

14,087. = Brakes, The Honourable H. St. Leger, 
ventry. 

nee. rmenaren for Paotocrapns, J. F. Parsons, 


stol. 
14, “ anal of Cyrcugs, &c., T. W. R. McCallum, 


14,041. Assortinc Lenorus of ANIMAL FisRes, D. Black, 
d 


undee. 
14.042. Topacco Pipes, &c., R. Bassett and W. 
Newman, Somersetshire. 

14,043. Cycte Pxeumatic Tupes, R. C. Jackson, 


Newcastle-on-Tyne. 

14,044. Bock for Sotperina, &c., W. and J. B. Ruel, 
London. 

14.045. Disu-Bricks and Hincep Grates for same, W. 
Whitaker, jun., Halifax. 

14,046. HicH-pressure ‘aps, G. Brindley, Birming- 

am. 

14,047. StrencrHentna CycLe Topes, R. H. Radcliffe, 
Liverpool, 

14,048. Extincuisnine O11 Lamps, E. Dudwell, jun., 
Wolverhampton. 

14,049. Gear Cases for Cycirs, W. H. and B. H. Jones, 
Wolverhampton. 

14,050. Cuatns of Cycies, H. Jacquet, London. 

14051. Cycte CoupLinc ATTracHMENTs, G. A. Payne, 
Nottingham. 

14,052. Appriances for Toastinc, &c., E. A. Truss, 
Liverpool. 

14,053. Cycite Lamps, J. Parker, C. Hudson, and J. H. 
Smith, Birmingham. 

— Cycie Toor Baas, &c., P. A. Martin, Birming- 
am. 


14.055. Frxisc Hammer Heaps on Snarts, K. Klic, 
Lancaster. 
14,056. Lusricatrsa Composition, B. J. Hicks and 


K. F. Bach, Stockton-on-Tees, 

14 057. Carptna Wootten Freres. J. L. and B. F. 
Byrom, and J, Tinker, Manchester. 

14,058. Dress Cure for Lapy Cycuists, L. Sidebotham, 
Manchester. 

14,059. Skirts for Lapy Cycuists, R. T. Smailes, 
London. 

14.060. Rurrons, T. and J. M. Carlvle, Birmingham. 


14.061. Pyevmatic Tires, R. J. Urquhart and A. E. 
Cowley, Manchester 
14,062. Drivisa Banps for Cycies, B. T. Hamilton, 


Crayford. 

14,048. Wire Carns, E. Ashworth. Manchester. 

14,064. TeLepHone ExcHancer System, D. Sinclair 
and W. Aitken, Glasgow. 

14,065. Apparatus for Loapine Coa.s, G. L. Watson, 
Glasgow. 

14 056. Sream Wincue;, &c., R. T. Napier, Glasgow. 

14,067. Recorpinc the Time of the Departure, Xc., 
of Picrons, F. and C. Barker, Lesis. 

14,068. Cameras, W. Griffiths, Birmingham. 

14,069. Furnaces of Sream GENERATORS, K.S. Richards, 
Middlesex. 


14.070. AGricuLtcRAL Fork, C. E. L. Cumberland, 
London. 

14.071. Makino Transparenr Brock Ice, J. F. Jones, 
London. 

14,072. Pitayinc Lawn Biturarps, H. B. Sheppard, 
London. 

14 073. Serrinc Our Equa. Distances, A. J. Hawes, 
London. 

14,074. Paper-makinG Macninery, W. A. R. M. 
McRae, London. 

14,075. SEL¥-PropriLep Veutcies, T. N. Dare, London, 

14 076. Hanpie Bars for Vevocipepes, J. B. Davis, 
London. 

14,077. Propuctna Px vrocrapus in Go.p, H. Fowleg, 
London. 

14,078. Apvertisinc Sicnpoarps, &c., J. Trenner, 
London. 

14.079. Latcw Locks for Gates, &c., H. Williams, 
Renfrewshire. 

14,080: Utitistnc O_tp Rats, A. E. Muirhead, 
Glasgow. 

14,081. Toastinc Fork, T. Bass and R. Hassell, 
London. 

14,082. Piston-vaLves for Motive-POWER Enoines, W. 


Payton, London. 

14,083. FLextste Tires for Cycies, F. W. Knight, 
Birmingham. 

14,084. Drivinc Gear, J. Favets, 

14,085. Srrrinc, &c., MACHINERY, 
London 

14,086. Pneumatic 
Birmingham. 


London. 
W. W. Beaumont, 


Tires for Cycies, G. Hvokham, 


14,087. CusHion for BrLL1aARD TaBLes, Bourne Bros. 
and Co., Ltd., and W. F. Bourne, London. 
14088. Station ApverTIsINc INpicaTors, R. L. 


McLaren, London. 

14,089. Fastentne for Straps, Betts, &c., L. Oliven, 
London. 

14,090. Dresstnc TexTILe Fasrics, L. Johnstone and 
D. Scott, London. 


14,091. TaBLes, C. A. Browning and A. G. Howitt, 

a Cc. P. F. Clere and A. G. Pingault, 

,—-.- Fountars Pens, A. T. Cross, 

S -_ for CLEANING FLoors, K. Behn, 

gg for Groves, A. G. Howland, 
London. 


14,096. Apparatus for Extenpine Baos, F. Ludewig, 
London. 

14,097. ATTACHING 
London. 

14,098. Manuracture of Castors, J. Harrington, 
London. 

14,009. Manuracture of Sion Lertrers, A. Silver, 
London. 

14,100. Giasses, F. M. Drew, London. 

14,101. Pumps, B. Drake, London. 

14,102. TeLescopes, J. W. Cowlishaw, London. 

14,108. Frre-arms, R. Haddan.—(N. Dobelli, Italy.) 
14,104. Guarp for Tramway Cars, &c., J. Liitje, 
London. 

14,105. Manuracture of Rusper Tires, J. Hiibner, 
London. 

14,106. Carpet Sweepers, C. King and W. E. Moore, 
London. 

14,107. Tires, K. Klic, Liverpool. 
14,108. WHEELS, K. Klic, Liverpool. 
14,109. Smokers’ Movutupreces, J. 


Cams to Suarts, A. E. T. Lees, 


Johnstone, Liver- 


01. 
145110. CLEeaNtno Winpows, J. Spencer and D. P. Sykes, 
Liverpool. 
14,111. GLoves, P. Cole, Liverpool. 
14,112. Base Castrinos, P. Jensen.—{ The Gilson Manu- 
Jacturing Co., United States.) 
14,118. Bricks for CyLinprRicaL Structures, L. Weiss, 
London. 
14,114. SHAKING TaBLeand Packine Macuines, W. W. 
Beaumont, London. 
14,115. Construction of SHore Groynes, E. Case, 
London. 


14,116. Buoys for Satvace Prrposgs, H. Miiller, 
London. 
14,117. Hook and Eve Fasrenrnos, R. Beyer, London. 


14,118. Brusnes, M. Proskauer, London. 

14,119. Prope.iers, T. B. Heathorn, London. 

14,120. SHears, J. F. Shultz, London. 

14,121. Hanp-cars, W. H. Saladee and H. B. McDermed, 
London. 

14,122. Motor Cycres, V. Tatin and A. Taniére, 
London. 

14,123. SuspenpERs, H. Fried, London. 

14,124. TreaTMENT of SewaGe Water, A. Angell and F. 
Candy, London. 

14,125. Manuracture of MaTeriats for FILTRation, 
A. Angell and F. Candy, London. 

14,126. Means for CLosina Mourns of Borries, L. 
Bouneu, London. 

14,127. Vatves, E. D. Watkins and T. Lowther, 
London. 

14,128. Drivinc Mecuanisms for Bicycies, G. F. R. 
Kelson, London. 

14,129. Trres, G. Hayes, London. 

14,180. Hanpie Bars, J. J. Udale, London. 


26th June, 1896. 





1,640 * GaLLopINa CycLe Track, 4. Barber, Brecon- 
ire. 





14,181. Hat Securer, W. T. Tutton and M 
Shewsbury. 


{, Jordan, 


Me. Hanpie Bar, D. Gardner and E. B. Hartley, 
rming! . 
1s Drop Rotter Macuines, A. Dunn, London- 


erry. 

yy Vesse., J. Cochrane, Leith. 

14,135. Lirg-PRESERVING CLOTHING, R. 
Belfast. 

14,186. Brakes for VeLocipepes, 8. C. Whitehouse, 
Birmingham. 

14,187. Last, G. Dance, Bristol. 


Garnell, 


14,188. SmoorHine Linen, W. Bourne, Ashton-on- 
Mersey. 

14,189. ConTROLLING Macuines, J. and C, F., Jones, 
Birmingham. 


14,140. Tires, E. Alexander, Dundee. 

14,141. Securine Tires for WHEELS, O, Cramer and J. 
Clinch, Manchester. 

14,142. Covertne Ro.iiers for Macuryes, T. Cudlipp, 
London. 

14,143. Construction of Sasu Fasteners, 8. Lawrence, 
Staffordshire. 

14,144. Covourtnc Marrers, I. Levinstein and Levin- 
stein, Ld., Manchester. 

14,145. Propuction of Acip, I. Levinstein and Levin- 
stein, Ld., Manchester. 

14,146. ReparRinc Puncturges, J. 
Manchester. 

14,147. AppLiayces for Preventine SunstrRokg, E. F. 
Hulse, Manchester. 

14,148. Doors for BotkneEaps, &c., A. Thomson, 
Glasgow. 

14,149, Sappies, J. 8. Jennens, Birmingham. 

14,150. Apearatus fur Drvino Pcates, J. H. Vernon- 
Watts, Manchester. 
14,151. Ligniinac Gas, J. F. Bennett and R. H. 

Marples, Sheffield. 

14,152. Pin AtracHMeENTs for Broocues, H. Ramsden, 
Manchester. 

14,153. Manuracture of INFLATABLE ARTICLES, R. D. 
Kay and B. Asquith, Manchester. 

14,154. Prope.ter for OaRLess Boat, J. 
London. 

_—— Hvss of Roap Veuicves, R. F. Hall, Birming- 
1am. 

14,156. VentrLators, T. Whitehead, Liverpool. 

14,157. Wasueer, J. 8. Highfield, Stafford. 

14,1£8. Stirrup Bar, F. W. M. Rose, Berlin. 

14,159. Miners’ Lamps, J. D. Morgan and D. G. Rees, 
Swansea Valley. 

14,160. Sarery Apparatus for Hoists, W. R. Walton, 
Manchester. 

14,161. Macuines for Routine Srzet, F. W. Gorse, H. 

H. Keates, and E. Toney, Birmingham. 

14,162. Seasonic Casks for Wink, &c., F. Ivison, 
London. 

14,163. StopperinG Borrtties, F. Tvison, London. 

— FoLpinc DrawincG Buarp, J. A. Hull, Chuem- 
eigh. 

14,165. Gear for Bicycites, A. B. Dunsford.{@. B. 
Dunsford, Australia ) 

14,166. CLosine Apertures of Rooms, A. Pickles, 
London. 

14,167. Winpows, J. W. Pitt, London. 

14,168. BookBLNDING, K. Bagster, London. 

14,169. ComPpARTMENTS Of MERCHANT Suips, F. E. Shean, 
London. 

14,170. Pavinc with Merautuic Insets, C. B. Lohr, 
London. 

. VeLocrpepes, H. Parsons, London, 
Supportina Devices fur Cycies, A. Abel, 
London. 

14,173. Pneumatic Tires, F. Hill, London. 

14,174. Brakes for Cycies, J. Saxton, London. 

14,175. VaLve GeaRine for Stream Encrnes, T. Pattin- 
son and T. Slater, London. 

14,176. AvuTromaTic Macuine, &c., L. Silbertstein, 
London. 

14,177. VeLtocipepe Boats, E. Davies and H. M. H. 
Goodfellow, London. 

14,178. MacHINE for Cosine Tiss, W. Woolnough, 
London. 

a tg &c., Hooxs, Evered and Co. and G. Clarke, 


M. Thompson, 


Smith, 


mdon. 

14,180. VeneeRInc Macuriye, 8. 8. Bromhead.—( The 
Brock Veneered Lumber Company, United States.) 

14,181. APPLYING VENEER to LumBER, 8S. S. Bromhead. 
—(The Brock Veneered Lumber Company, United 
States.) 

14,182, APPLYING VENEER to Movutpinos, S. 8. Brom- 
head.—( The Brock Veneered Lumber Company, United 
States.) 

14,183. VeNEERING MouLps, 8. 8. Bromhead.—(The 
Brock Veneered Lumber Company, United States.) 

14,184. AppLyING VENEER to Movu.prnes, 8. 8. Brom- 


head.—(The Brock Veneered Lumber Company, United 
States.) 
14,185. Writinc-cases, &c., F. W. Amsden, jun., 
ndon. 
14,186. Rests or Supports for Bicycies, F. W. Hayes, 
ndon. 


14,187. ELecrric Dritt, E. Holmes and Siemens Bros. 
and Co., London. 

14,188. Pens for Wraitinc Purposes, W. N. Moorehead, 
London. 

14,189. Paper Fasteners, W. N. Moorehead, London. 

14,190. TIRES for CycLesand V EHICLES, J. W.B. Johnson, 
London. 

14,191. Carryine AntiporTes for Stincs, W. Baker and 
F. Hudson, London. 

14,192. Coupiines for Rotuine Stock, C. Williams and 
H. Jones, London. 

14,198. ReE.s for HoLpine Corton, &c., L. R. Taylor, 
London. 

a ATracHinGc Covers of UMBRELLAS, W. Parr, 

mdon. 

14,195. MANUFACTURE of Canvas, C. Fox, London. 

14,196. TREATMENT of MILK, G. C. Dymond.-+{@. Z. 
Walker, G. BE. Gordon, and J. H. Waterhouse, Unitad 
States.) 

14,197. Evecrric Lamps, C. Alewijnse and Roothaan, 
‘Alewijnse, and Co., London. 

14,198. Dry Soap, J. Lightfoot, Manchester. 

14,199. BRaKE for Hotstinc Apparatus, A. Bolzani, 
Liverpool. 

14,200. Fotpino Cuarrs, F. Rumrich and J. Juraske, 


mnaon. 
14,201. BicycteStanp, O. R. F. Minck and W. A. Mohr, 
Liverpool. 
14,202. Onsterric Betts, W. Edwards, London. 
14,203. BicycLes with Pneumatic Tires, J. B. Lee, 
ndon. 
14,204. Boxes for Packinc Eaas, W. Evershed, 
London. 
14,205. Skirt Curp, T. Hooper and S. G. Moore, 
mdon. 
14,206. Frrg-arms, G. Luger, London. 


14,207. Jornts for CoRNICE Pores, J. H. Turner, 
London 

14,208. a Hanp Mrrrors, J. H. Turner, 
London. 


14,209. Apparatus for PRESERVING MILK, R. G. Nash, 
ndon. 
14,210. Rims for VEHICLE WHEELS, W. A. G. Birkin, 


ndon. 

14,211. Preumatic Tires for Cyces, W. E. Simpson, 
London. 

14,212. Exp.osion Enarnes, C. F. Wood, London. 

14,213. New System of Ain CARBURETTER, A. Peugeot, 


London. 
14,214. Brake Gear for Veniciss, J. J. D. Cleminson, 


ndon. 

14,215. FLEXIBLE WHEELBASE for VeHicuEs, J. J. D. 
Cleminson, London. 

14,216. Prianorortes, R. Haddan.—({B. Cateura, J. 
Gimenez, and L, Izabal, Spain.) 

14,217. Depra INDicaTiInc Apparatus, R. Haddan.— 
(J. BE. Whiting, India.) 

14,218. WaRp-GuIDEs, J. Inches, London. 

14,219. Means for Atrractine Arrentron, A. Spencer, 
London. 

ay a aa aa Rapiators, W. B. Sayers, 

ndon. 








14,221. CLEANING Napping Macuiyes, &. Schweine- 
fleisch, London, 





14,222. Ferro-sopicm Fiuxes, A. E. Tucker and T. 
V. Hughes, London. 

14,223. ALLoyinc Mertats, A. E. Tucker and T. V. 
Hughes, London. 

14,224. Fryina Macuines, N. R. Gordon, London. 

14,225. Wueets for Crcies, &c., G. M. Capell, Passen- 


m. 
= Pyevumatic Tires, E. G. Wood and E. Armitage, 


mdon. 
14,227, Lanrerns, W. M. Bauchelle, London. 
14,228. Cuarrs, J. M. Wilson, London. 
14,229. Lemon Squeezers, F. W. Wright, London. 
14,230. Bicycie Pepais, W. Lowe, London. 
14,231. Wutsk Brooms, W. H. Burnett, London. 
14,232. Borries, C. P. Lundquiste, London, 
14,238. Prres, J. D. Scott, London. 
14,284, Borries, J. M. Grau, London. 
14,235. Fenpers or Guarps for Cars, G. A, Weed, 


London. 
14,236. StonaL Lamps, E. C. Haines and F. B. Mills, 
London. 
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14,237. Hanne Bars of Bicycugs, &c., F. H. Merry, 
London. 

14,238. Begntves, G. Castleden, Suffolk. 

14,289. MANUFACTURING WHEEL BRrusHEs, 
Wolverhampton. 

14,240. Cranks for Crcies, L. H. A. Perry-Keene and 
A. Bartleet, Birmingham. 

14,241. Cycies, A. Shelmerdine, Liverpool. 

14,242, Makino CHain Canies, J. Verity, Liver- 
2001. 

14243. Fitters, H. Hocking, Liverpool. 

14,244. WHEEL Tire, &c., J. and A. T. Dewar, Liver- 


T. Plant, 


pool. 
14,245. Parts of Cycres, J. S. Jennens, Birming- 


ham. 

14,246. MecuanicaL Feepers, &c., W. H. Hoyle, 
Bolton. 

14,247. Tire for the WHeEELs of Cyces, F. F. Abbey, 
Huddersfield. 

4,248. Buitpinc Baicxs, &c., T. C. Blanchflower, 
Norwich. 

14,249. ApeLIANcE for use ia Swimmune, W. Jefferson, 
Stockton-on-Tees. 

14,250. Driving WasHinc Macuiyes, J. E. 8. Thorn- 
hill, Manchester. 

14,251. Cycies, G. Sanders and P. Phipps, Coventry. 

14,252. Process for Bireacuinc Coiton, A. Endler, 
Manchester. 

14,253. Means of CommunicaTIon, J. Fletcher and J. 
C. Mason, London. 


~ 


14,254. AvToMATiC Vatve Apparatus, J. Barr, 
Glasgow 

14,25 Boames fur Trawiine Apparatus, J. Scott, 
Glasgow 

14,256. Buitpinc of RatLway Encrnes, C. Willson, 
Grimsby. 


14,257. Pacemaker for Cycuists, &c., 8. F. Smith, 
London. 

14,258. Hanpies for VeLocipepes, C. T. Lloyd-Jones, 
Live 

14,259. WHEELS, F. A. Rhodes, re Ba 

14,260. Securine Tings to Wueets, S. J. C. Wilkinson, 
Sheffield. 

14,231. Cranks, J. Penn, Sheffield. 

14 262. Fiat-strippiInc Motions of Enatnes, J. Edge, 
Manchester. 

14,263. Ratsinc the “ Nap” 
Bradford. 

14,264. CoLLapsiBLE Hammock Supports, B. Wehlge- 
muth, Glasgorv. 

Macutnes for FIBreisino Paper, J. A. Loudon 

. Cawthorn, and D. N. Bertram, Glasgow. 

14,266. Bicycie Stanps, H. H. Elliotte, Berks. 

14,267. Patyts, D. Marcus, London. 

14,268. Means for PropzLiine Venices, R. Harrison 

ndon. 
14,269. PropeLiinc Boats, F. W. Zimer, London. 
14,270. Heet Stirrener for Boors, &c., W. H. Buell, 


on Fasrics, R. Sellers, 


on. 

14,271. Mitt for Grinpinc Grain, W. O. Cofield, 
mdon. 

14,272. Tire Heaters, F. Ringstmeyer, London. 
14,278. TRANSMITTING Power, E. Giles and A. J. Priest- 
ley, London. 
4. Lamps, T. Dawber, London. 
5. Pweumatic Tires of Vesicies, R. Harrison, 





14,276. AUTOMATIC CIGARETTE Container, C. Lahmeyer, 
London. 

14,277. Stays, O. F. Viola, London. 

14,278. Apparatus for Propuctne Gas, F, P. J. Acker- 
mann, London. 

14,279. Device for Extractinc Pens, L. Bodoano, 


London. 
14,280. Winpow Openine Appiance, R. R. Gadsden, 


ndon. 
14,281. Lamps, M. L. Denayrouze, London. 
14,282. Apparatus for ConverTING Motion, A. Mols, 
. Paelman, and W. F. Schmoele, London. 

14,2838. Means for DELIVERING Graly, F. E. Duckham, 
London. 

14,284. Sreerinc Wueets, E. J. Clubbe, A. W. 
Southey, and The Electric Motive Power Company, 
London. 

14,285. CyLinpErs, E. R. Down, London. 

14,286. Printers’ Gauueys, L. F. Laing, R. M. Gray, 
P. E. Doolittle, London 

14,287. Drivine Gear for VELOCIPEDES, 
London. 

14,288. Typewritinc Macuines, R. W. James.—{ The 
American Typewriter Co., United States.) 

14,289. ENvELOPes and PostaL Wrappers, N. P. 
Edwards, London. 

14,290. ManuracTtuRE of Bextine, E. F. Sargeant, 
London. 

14,291. Boots, &c., M. David and W. H. Howard, 


J. Favets, 


mdon. 

eS as Fronts and SHow Cases, F. Pollard, 

14,298. Pacome of Tawrxc Hives, &c., G. W. Adler, 
London. 

14,294. ELastic Trres for Cycizes, L. N. Bamber, 
London. 

14,295. Movutprine Puiastic Mareriat, W. L. Wise.— 

Babcock, United States.) 

14,296. FiLine Recepractes, G. H. Richter, London. 

14,297. BrusHes, A. J. Boult.—(C. M. Higgins, United 
States.) 

14,298. InpicaTInc Mecuanism, A. J. Boult.—(A. 
Leenders, Belgium. 

14,299. a H. H. Lake.—(A. J. Bruce, United 
States. 

4,800. Conveyors, H. H. Lake.—{J Guiler, jun., and 
0. B. Stillnan, United States.) 

14,301. Motor CarriaGEs, J. F. Duryea, London. 

14,302. Bicycie Pumps, J. F. Braun, London. 

14,303. HorsELess Carriaces, J. Garvie, London. 

14,304. Grass WaTeR Gavags, W. Strube, London. 

14,305 PHoToGRaPHING PeriopicaLLy, W.S. Simpson, 
London. 

14,306. Surrts, 8S. W. Silver and J. R. Wright, 
London. 

14,307. Vert Hoiper, R. Miiller, Colo; 

14,308. New WasHING SUBSTANCE, A. 
T. Otto, Cologne. 

14,309. ee of Botsters, 8. Fox and The 

rge Company, London. 
14, — Cont Freep Apparatus, W. Sherar, Birming 
am. 


huchardt and 


29th June, 1896. 


14,311. Press for Tennis Rackets, J. E. Treharne, 
Bristol. 

14,312 ParatueL Rouiers, V. H. Bell, Somerset- 
shire. 

14,318. Harness, W. H. Stevens, Leicester. 

14,314. Arr Tight CuamBers, J. Conroy, Birmingham. 

14,315. Hyprocarson Burners, F. A. Murphy, Old- 


H, Hollings, Castle- 





ham. 
14,316. Lock WeEpcE Pick, 
ford, 
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14,817. E.ecrric Tramways, J. Enright, London. 

14,318. Sranp for Cycues, G. F. Leverson, Dublin. 

14,819. Repucinc Socks, J. T. Fenwick and R. 
Thornton, Newcastle-on-Tyne. 

14,820. Saretry Fuse, C. Lamm.—(A. 
Sweden.) 

ee. aes, A. M. Schiml and J. C. Schwanengel, 

nmaon,. 

14,822. BicycLe Stanps, L. M. Hastings. London. 

14,323. Driving Waeers for Cyrcies, W. G. Birkin- 
shaw, Derby. 

14,324. Bicycte Luccace Carrier, 8. Timothy and G. 
Williams, Pentre. 

14,325. Batu Bearinos, A. E. Box, Liverpool. 

a Wash Bastin Bencues, H. W. Williams, Liver- 

ol. 

14,827. Preumatic Trres, A. E. Box, Liverpool. 

. Securine Doors, J. J. Smith, Tunstall 

. Feepine Carrie, J. H. Robinson, Burnley. 

. Tuses, A. G. Brown, Liverpool. 

. Ececrric Tramways, A. G. Adamson, Glasgow. 

. Evecrric Liecat, A. G. Adamson, Glasgow. 

. Strrrups, R. Seyfert, Manchester. 

14,334. Auromatic Stop Motion, &c., J. Chirrey, 
Glasgow. 

14,335. Lapres’ Vetus, H. Reichel, Glasgow. 

14,336. CLamps, H. Wegermann, Germany. 

14,337. Se.e-steeRING Cycie, L. Wakefield, Hunting- 
donshire. 

14,338. Brake, A. Rambacher, Brussels, 

14,339. Pes, T. H. Purves. Edinburgh. 

14,340. Sarety SHutTTeR Letrer Box, C. P. Kinnell, 
London. 

14,341. Ventcies, W. March, London. 

14,342. AvToMaTIC MEasURING VaLvE, H. F. Snow, 


Yeraander, 


bt pt em tp fee 
LPP > 
e eo to 
BEESES 


ndon. 
14,343. Hotper for use with Burrons, P. Z. Kehr, 


London. 

14,344. Tho ABC Srorruanp Boor, N. Perini, 
Lendon. 

14,345. Jacquarps, T. A. B. Carver, London. 

14,346. Jacquarpbs, T. A. B. Carver, London. 

14,347. Prorector for Pencits, G. Schwanhiiusser, 


London. 

14,348. Cork Drawer, M. Levy and J. S. Nunn, 
London. 

14,349. Mat for Fioors of Rooms, C. Christopherson, 


ndon. 

14,350. GLazine Bars for Roors, C. Christopherson, 
London. 

14,351. Scares for Packaces, C. Christopherson, 
London. 

14,352. Parcet Carriers for Bicycies, F. W. Went- 
worth, London. 

14,353. Cire for the Rres of Umpre.yas, J. Matthews, 
London. 

14,354. Secr-InFLatine Tires, W. G. Frith and W. E. 
Ellis, London. 

14,355. NoN-REFILLABLE VEssELs, E. A. Jukes, London. 

14,356. CLEantne Carpets, J. H. Cutler, London. 

14,357. Moutupreces, F. T. Rushton and C. Hindle, 
London. 

14,358. Prayos, A. Walker, London. 

14,359. Drawine Pixs, E. B. Haymes, London. 

14,360. Prez, W. H. Sayers, London. 

14,361. Jomvtinc Woopen Bep Frames, J. Wesely, 
London. 

14,362. PLantinc PLovaus, P. J. Ahier, London. 

14,363. Cuatns and Cuain WHEEL GEaRING, W. T. 

ice, London. 

14,364. Curtarn Hoipers, C. Lenz, London. 

14,365. LNCANDESCENCE Bopres for INCANDESCENT Gas 
LicutiNe, C. Killing, London. 

14,366. IvrLator for Pneumatic Tires, A. O. Stopes, 


ndon. 
14,367. Etectro Deposition of Merats, C. A. Hales, 
ndon. 
14,38. Comn-FREED Macurnes, H. Perl, London. 
14,36). PortaBLe Bep-rest, L. E. Todd, London. 
14,370. Exrecrric Arc Lamps, A Klotz, London. 
14,371. Mours-preces for WaTertna Ports, J. Barel- 
mann, London. 
14,372. Hotpers for Tapers, &c., J. N. Race, London. 
14,373. Apparatus for CooLinc Liquips, J. C. Mew- 
burn.—{P. Sée, France.) 
14,874. Reep Oreans, 8. Jenkinson, London. 
14,375. Propuction of Motive Power, W. and C. 8. 
Gowlland, London. 
14,376. Master Ciocxs, G B. Bowell, London. 
14,377. Looms, C. F. Perham, Live 1. 
14,378. Sporninc Bair for Fisninc Porposss, A. G. 
Jardine, London. 
14,379. Caarns and Gear WuHeeEts for Cycies, H. 8. 
Halford, London. 
—_, CasH Reoisters and [npicators, T. J. Easey, 
mdon. 
14,381. Cooxine Ranoes, J. E. Russell, London. 
14,382. PorTaBLe TuBE ANEMOMETER, W. H. Dines, 


London. 

—., BLeacHING and Dressinc Gray, J. Milne, 

mdon. 

14,384. PapeR-MAKING Macutyes, J. Wescott, London. 

14,385. Vatve Gear for Steam Encrves, J. Wescott, 
London. 

14,386. ApsusTaBLE Spanners, J. Thompson, C. 
Everard, and J. Harrison, London. 

14,387. Exrracrinc Metats from Ores, H. L. Sulman 
and H. F. Kirkpatrick-Picard, London. 

14,388. Recovery of Metats from Sotutions, H. L. 
Sulman and H. F. Kirkpatrick-Picard, London. 

14,389. Ostarntnc Caustic Live, J. Morrison, 
Richmond, and J. Brock, London. 

14,390. WaTER-CcLOsET FLUSHING APPARATUS, J. Y. 
Johnson.—{C. Letourneur-Hugon, France.) 

14,391. CycLe Tires, E. W. Beech, London. 

14,392. GLow Lamps, F. Schuchhardt, London. 

14,393. ANopes for ELEcTROLYTIC Purposes, P. Jensen. 

H. C. F. Stirmer, Norway.) 

14,394. Cycie Tires, E. W. Beech, London. 

14,395, Stanp for Cycies, H. Fairbrother, London. 

14,396. Winpino Macurygs, D. McTaggart, London. 

14,387. Exectric Arc Lamps, F. V. Andersen, 
London. 


80th June, 1896. 


14,398. Rop Coup.inas, E. C. Christmas, London. 

14,399. Wnire Batt Beartnc Geak WHEELS, &c., S. 
H. Willies, Nottingham. 

14,400. Exptosion Excines, W. Kowbotham, Bir- 
mingham. 

14,401. Lock, A. Cripps, London. 

14,402. Cover for Topacco Pipes, W. H. Olver, Liver- 


pool. 

14,403. CLAY-LINED Smoxina Pipe, T. Marriott, 

ndon. 

14,404. Mrxinc or Esector Stop Cocks, W. Hanlon, 
Innishannon. 

14,405. Enoines Driven by Expiosion, W. W. 
Woolidge, Southampton. 

14,406. Lamp Cuimney Howpers, W. G. Trethewey, 
Vancouver. 

14,407. Sapp.es, J. B. Brooks, Birmingham. 

14,408. Bicycies, Tricycies, and the like, F. 8. D. 
Scott, London. 

14,409. Borries, B. Watkins, London. 

14,410. Cork Tires, K. Klic, Lancaster. 

14,411. Frxtvo Hammer Heaps, K. Klic, Lancaster. 

—, Fiutine, &c., Taste Leos, F. F. Madely, 


Rochdale. 

14,413. Srone Pianinc Macuines, F. Winterhoff, 
London. 

14,414, HANDLES and Hanp.e-Bars, E. L. Levetus, 

ing! Z 

Mosquito Tent Frames, J. W. Hoyland and 

. Randall, Birmingham. 

14,416. Cash Reoisterinc Titts, W. Thomson, New- 
castle-on-Tyne. 

14,417. Cases for Riu Locks, C. W., E., and G. A 
Tonks, Wolverhampton. 

14,418. Winpinec Yarns, J. Pearson and J. W. Thorn- 
ton, Keighley. 


14,415. 
F.C 


14,420. Vatves for Hypravutic Purposes, H. Berry, 


14,421. Speep Recorper for Tramway Cars, J. Spence, 
jun., London. 

14,422. HorsesHor Catxs, W. 8. Logan, London. 

14,423. Gravity Locks, J. D. Moore and W. Lyman, 


mdon. 

14,424. AppLyinc Foa-sicnats to Rartways, A. Taylor, 
Manchester. 

14,425, Drivina-cEar for Cycues, H. and H. W. Guthrie, 
Manchester. 

14,496, Car-Trucks, G. W. Lacy, London. 

14,427. Car-Trucks, G. W. Lacy, London. 

14,428. Wurre Leap, H. C. Webster and R. Crawferd, 

iw. 

14,429. ALarum Cocks, A. J. Priestley, Ilkley. 

14,430. Cuimney-ports, F. A. Tugwell, Scarborough. 

14,431. Securina Scarr-pins, I. Wasserberg, Man- 
chester. 

14,482. Sream Tursines, G. A. Robertson, Oldham. 

14,433. Maxine WrRE Spokes, J. Y. Johnson.—{@. J. 
Caperell and W. G. Allen, United States.) 

14,434. Rartway Time-TABLE, J. Murrie, Glasgow. 

14,435. AvuTomaTic PxHoToGRapHIC MAacuines, P. 
Mushet, Glasgow. 

= TRANSMITTING Motion in Cyoxss, A. L. Jones, 


Belfast. 

14,487. Frora CatcHer for PaPER-MAKING MACHINES, 
F. A. Lindley, Glasgow. 

14,488. ALarum CLocks, J. Gould, Liverpool. 

14,439. FricrionaL Sprine Cuiutca, &c., G. 8, Robb, 


Glasgow. 

— Sprnnina, &c., Macuinery, M. Crossley, 

ndon. 

14,441. CycLes, A. Wadsworth, London. 

14,442. TeLearapny, 8. V. B. Essick, London. 

14,448. Propuctinc MAGICc-LANTERN Pictures, E. 8. 
Bruce, London. 

14,444. Heartn Brusn, J. G. Chittenden and G, 
Roberts, London. 

a oa Vatves for Pneumatic Tires, J. R. Howell, 

ndon. 

14,446. Motors, W. and C. 8S. Gowlland, London. 

14,447. Hanpite Bars of Cycries, &c., L. Hunt, 
London. 

14,448. INcaNDEscina Boprgs, N. Caro and W. Saul- 
mann, London. 

14,449. ComBrnaTION TROUSERS and Leaa1Nos, M. Aron, 
London. 

14,450. MecHanicaL Musicat InsTRUMENTs, F. A. 
Richter, London. 

14,451. Sipe Reeisters for PAPER-FEEDING MACHINES, 
W. A. Philpott, jun., and T. A. Briggs, London. 

14,452. Permanent Way of Raitways, H. H. Lake.— 
(A. Sauber, United States.) 

14,453. DistrRisuTING Printine TyPE Matrices, H. H. 
Lake.{The Fourth Graphotype Company, United 
States.) 

14,454. Pett Dressinc Macuines, P. Jenik, M. Bowsky, 
and L. Loewus, London. 

14,455. ENLARGING Pictures on Screens, G. Richards, 
London. 

14 456. Incanpgescent Gas Burners, A. J. Boult.— 
(Compagnie UInstallation pour d'Eclairage et le 
Chauffage par le Gaz, Switzerland.) 

14,457. ADJUSTABLE WreEncHEs, &c., F. T. Woodson, 


London. 

14,458. Vatve for INFLATABLE OxJects, J. Richter and 
H. Kohn, London. 

14,459. IMPROVED PoRTABLE EnorIneEs, H. J. Lawson, 
London. 

14,460. SHoz Manuracture, G. W. Sleeper, London. 

14,461. Manuracturine Inso.es for SHors, G. W. 
Sleeper, London. 

14,462. Exvecrricat Disrrisution, A. J. Boult.— 
(G. J. Scott and W. S. Janney, United States.) 

14,463. TeLecRapHic ALpHaBets, 8S. V. B. Essick, 
London. 

14,464. Tectecrapny, 8. V. B. Essick, London. 

14,465. PerroLteuM Burnino Furnace, W. T. Chamber- 
lain and C. B. Beebe, London. 

14,466. Securrnc Biouses, &c., W. A. Goldsworthy, 
London. 

14,467. MeasurineG the Deprun of the Ska, J A. Calan- 
tarients, London. 

14,468. Fitrincs for Leos of Furniture, H. Schulte, 
London. 

14,469. Tire for VeLocirpepE WHEELS, J. N. Cosbey, 
Middlesex. 

14,470. Waeets for Motor Cars, &c., G. Eastwood, 


London. 

14,471. Tap for Conrro.tiine Ligurps, H. 8. Jones.— 
(A. Vosmaer, Holland.) 

14,472. ATracHinG Neckties to Suirts, G. C. Dymond. 
—(J. Achler, J. Eckert, and J. Navak, Austria.) 

14,473. Oacans, R. Hope-Jones, Liverpool. 

14,474. Pepper and Sat-boxes, J. P. Campbell and 
P. Ryan, London. 

14,475. Tires for Bicycies, C. and J. 

chester. 

14,476. Securtnc a Key in a Lock, J. A. Beebe, 

Liverpool. 

14,477. Pepat for Cycizs, R. Violet, Live: 1. 

14,478. Dryine and FinisHine Fasrics, B. Dehaitre, 

Liverpool. 

14,479. ManuractuRE of Meratuic AtLoys, A. F. 

Cothias, Liverpool. 

14,480. Moutpinc Apparatus, A. F. Cothias, Liver- 


Lyst, Man- 


pool. 
14,481. ALumintum S .eeves for Drawino, A. F. 
thias, Liverpool. 

14,482. Pirates for Stearine Works, A. F. Cothias, 
Liverpool. 

14,483. Crank Leverace, A. Pratt, London. 

14,484. Ices, L. M. Brouquier, London. 

14,485. Rotary Disc Piovens, G. Spalding and J. 8. 
Robbins, London. 

14,486. Truck Frame for Rar-way Cars, C. T. Schoen, 


mdon. 
14,487. Loapinc Heets with Naiits, E. Woodward, 


mdon. 

14,488. Rotary F.urp Pressure Motors, H. H. Lake. 
—(Morse Rotary Engine Company, United States.) 

14,489. PortaBLe Lamps for Cycuists, J. C. C. Read, 


London. 
14,490. Construction of VaLves for Tings, J. Collbran, 


mdon. 
14,491. Tires for the WHEELS of Cyc.zs, &c., L. Tait, 
Birmingham. 

14,492. Tires for the WHEELS of Venicies, D. Davy, 
London. 

14,493, AppaRATus for CLassiryinc Ores, J. Garnier, 


mdon. 
14,494. Means for TRANSMITTING Power, Michelin et 
Cie., London. 

14,495. SurcicaL Enoines, A. W. Browne, London. 
14,496. Drivinc Mecuanism of Spinninc Motes, J. 
Aubry, London. 

14,497. Vent Pros, F. L. Lordan, London. 

14,498. CHEque Puncues, G. H. Rogers, London. 
14,499. MicropHongs, F. Stock, London. 

14,500. Catt Counter for TELEPHONES, F. Stock, 


mdon. 
14,501. MANUFACTURE of SPARKLING Wine, A. Moller, 
mdon. 
14,502. MANUFACTURE of CARDBOARD Boxes, J. Temler, 


14,508. MAGazine Cameras, J. J. Clipsham, London. 
_, Stoppers for Borriine Fruit, W. P. Bonwick, 
mdon, 

14,505. Gas Lamps, R. Grosch, London. 
14,506. FLANGED Joints, M. F. M. Mulready, 


ndon, 
14,507. Muriate of Ammonium, M. Levy, Germany. 
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14,508. EXPANDING CasEs or Portrotios, J. Causton, 
jun., London. 

14,509. ProvecTILes for Use in Fire-arms, C. D. Durn- 
ford, Woolwich. 


14,511. ArracuMeEnT for Bicycies, J. W. Martin and 
W. G. Chandler, Chelmsford. 

14,512. Prorectinc Trousers in Cycuiine, W. W. 
Watts, Dublin. 

14,518. Tospacco Piegs, W. H. Horrocks, Prestwich. 

14,514. Arrn-TicHT Piua for Barrets, W. A. Gaskins, 
Cheltenham. 

14,515. Arr Pumps for Pygeumatic Tires, J. A. Abbott, 
Dublin. 

14,516. Baruine Costume and Bex, 8. J. Farnsworth, 


eld. 

14,517. Propetiinc Carriages, &c., 8. J. Farnsworth, 
Sheffield. 

14,518. Fiurep Roivers, L. Glover and C. Wilby, 
Leeds, 


14,519. Farry WuHeet, W. Winfield, Sheffield. 
14,520. FasTeNER for Knire and Fork, J. Clarkson, 
Manchester. 
14,521. Paptocks, H., F. H., and A. E. Harrison, 
Wolverhampton. 
14,522. Mecuanism for Gas Enaines, H. T. Fothergill, 
Newcastle-on-Tyne. 
14,523. DererMinine Sizes of Bicycies, T. R. W. 
Lyndale, Bowdon. 
14,524. CycLe Pepats, C. T. B. Sangster, Birming- 
am. 
14,525. Kerries and Saucepans, U. C. Stanley, 
Norwich. 
14,526. AUTOMATICALLY FrEpING Boiters, F. Schoene- 
berger, Bradford. > 
14,527. Parts of Cycies and Venicies, J. A. Sprason, 
Birmingham. 
14,528. Letrer Box, C. H. Cribb and H. F. Hyndman, 
mdon. 
14,529. VeLocipgepes, J. Anderson, Manchester. 
14,530. Lastinc Macuines for Boots, W. H. Dorman, 
tafford. 
14,531. Lerrer Carp, Enve.opr, and Paper, A. E. 
Baker, Birmingham. 
14,582. Pneumatic Boors and SxHoes, C. Walker, 
Bristol 


tol. 
14,533. Latcu or Fasrenina for Gates, W. de H. Birch, 


eston, 
14,534. Trres for Cycies and Venicces, J. B. Hayward, 
»mndon. 

14,585. Suirts and other Garments, J R. Forsyth, 
London. 

14,586. ARREsTING Sparks from Funnets, E. J. Solo- 
mon, London. 

14,587. Cartpren’s Cuairs, M. Spence, London, 

14,533. Stipe VALveEs, J. Mace, Manchester. 

14,539. Opentna Cans, H. W. Rowland and W. H. 
Harrison, Manchester. 

14,540. CurtpRen’s Mat Carts, Xc., E. J. Humphry, 
Birmingham. 

14,541, Or, Lamps, A H. Robinson, Birmingham. 

14,542. Pipe and Fitter, J. Owens, Glasgow. 

14,543. Surps’ Sremrinc Gear, A. McWilliam, 
Glasgow. 

14,544. Meruop of Inpexinc Bipies, N. Macphail, 


G ow. 
14,545. Toy Taraets, F. J. Measures and F. Adams, 
London, 
14,546. Evastopirge CLutcu Tire, C. Harding, Ports- 
mouth. 
14,547. Hanpies for Cricket Bats, &c., T. M. Cannon, 
1 


on. 

14,548. Removinc Harr from Hives, V. Quaedvlieg, 
ndon. 

14,549. Brakes for Cycies, Sir W. Vavasaur, Bart., 


ndon. 

a Joints and Connections, E. C. Christmas, 

ndon. 

14,551. Securine “Cotiars” to the Necks of Incan- 
DESCENT ELectric Lamps, F. Harrison and I. Probert, 
London. 

14,552. Makino ArtiFiciaL Musk, O. Imray.—({The 
Fabriques de Produits Chimiques de Thann et de Mul- 
house, Germany.) 

14,553, Cycies, C. Synge-Hutchinson, London. 

14,554. Buoy, Siemens Brothers and Co.—( Siemens aad 
Halske, Germany.) 

14,555. Paperinc [ron SHeets for MaGnetic Appa- 
Ratus, Siemens Brothers and Co,—(Sicwens and 
Halske, Germany.) 

14,556. Hor Aik Ewnarne for Cycies, G. L. Hille, 
London. 

14,557. SprRinc VARIABLE-THROW CRANK for Cycies, E. 
Mattei, London. 

14,558. Cycies, W. Reece.—(C. J. gs gy: Zealand.) 


14,559. Fioors of BuiLpines, F. P. Habrich, 
London. 
14,560. SHeatn for Hoipinc Prates, &c., J. Airs, 


ondon. 

14,561. Strrercuinc Sturrs, F. W. Golby.—(C. Dierig 
and G, A, Falke, Germany.) 

14,562. TrRacK-CLEANING Cars, W. H. Munns.-(4. J. 
Reynolds, Canada.) 

14,563. CoLouninac Matrers, J. Y. Johnson.—({7The 
Badische Anilin and Soda Fabrik, Germany.) 

14,564. Machine Gun Apparatus, I. Clifford, R. 8. 
Clouston, and G. 8. Eckford, London, 

14,565. Removinc Matrer in Sewace, R. W. Cass, 
London, 

14,566. Tires of WHEELS for Venicces, C. E. Hawley, 
London. 

14,567. VeLocipepe Gearinc Cuains, P. W. Wade, 
London. 

14,568. Maxine a Piastic Compounp, J. C. Roberts, 

London. 

14,569. Knives for Mowrnc Macuines, W. Brenton, 


mdon. 

eS Dene Trres to WHEE s, W. and I. Nasch, 

mdon. 

14,571. Drivinc-wHEELs of Auto-cars, T. Coulthard, 

jun., London. 

14,572. VeLocipepes, P. F. Burbridge, London. 

14,573. Morors, A. V. Newton.—(A. Nobel, France.) 

14,574. TurBINE or Reaction WHEELS, B. J. B. Mills. 
—(H. Trenta, France.) 

14,575. Apparatus for Heatinc Water, W. R. M. 

Semple, London. 

14,576. Macuinery for Grinpine Spueres, W. Horn, 

London. 

14,577. Ban» for Masts, H. 8. Lane, London. 

14,578. Parts of Cycies of Puip, E. C. de Segundo 
and L. 8. Robinson, London. 

14,579. Macutne for Diccinc Roots, H. 8. Jones.— 

(M. Unterilp, Germany.) 

14,580. Gas Burner, H. 8. Jones.—(The Firm of 

Willing and Violet, Germany.) 

14,581. PRESERVING ORGANIC 

Bachelerie, Liverpool. 

14,582, CaRDING Encings, A. W. Lowe, H. H. Bullough, 

and 8. Lees, Manchester. 

14,583. ATTacHING TirEs to WHEELS, H. Price, Bir- 

mingham. 

14,584, ARRANGEMENT Of ELECTROLYTIC ANoDEs, P. E. 

Secrétan, Liverpool. 

14,585. Game and Game Apparatus, G. R. James, 

Live le 

or Locks for Woop Enoravinxo, C. W. Wilson, 

ndon, 

14,587. Saucepans, F. Wood, Liverpool. 

14,588. Securinc Carpets in Position, F. Wood, 

Liverpool. 

14,589. Locks for CarriaGE Doors, H. McKay, 

Aberystwyth. 

14,590. Means of SusPpenpDING Pictures, &c., W. Dunn, 


Supstances, C. L. 


mdon. 
14,591. Construction of Pianos, L. P. F. de Smet, 


mdon. 
14,592. Om Lamp ExtincuisHers, J. Watkinson, 
London. 

14,598. PHorocRaPHic DevELopinG TENTS, F. Beresford, 
London, 

— Cover for Lapres’ Bicycies, J. H. Burns, 
ndon. 

14,595. Matcues, A. Scott, London. 

14,596. Securine the Jornts of WATER-CLOSET Pipes, 
R. Crocker, Swansea. 

14,597. Nai, F. E. Riddiford, Small Heath, Bir- 


SELECTED AMERICAN PATENTS, 
From the United States Patent Office Official Gazette, 


566,126, Tuse anp Mernop or Makino, F. L. Zulin. 
ski, New York, N.Y.—Filed May 2nd, 1895, 
perma The method of producing metallic tubes 
with one closed end, which consists in casting a hollow 
piece with a closed end anda wy of metal in 
rear thereof thicker than the requi tubing, and 
afterward drawing the thickened portion of the cast. 


(336126) 





is Yr 
ing solely into a tube by means of a mandril and die, 
or dies operating lengthwise on the body of the tube, 
substantially as described. (2) An integral metallic 
tube having one closed end of crystalline cast metal 
and the y portion of longitudinally-drawn metal, 
substantially as described. 


556,657. Riverinoc Macuine, A. M. Baird, Topeka 
Kans.—Filed October 18th, 1894. 

Ctaim.—In a portable riveting machine, the combi- 
nation of a bifurcated frame, a reciprocating plunger 
mounted at or near one end of the frame having one 
end provided with an axial opening to receive a header 
and its opposite extending end bifurcated to receive 
an actuating lever, a two-armed actuating angular 
lever pivoted to the frame portion adjacent to the 
plunger and provided with arms of unequal length, 
the short arm entering the bifurcation of the riveting 
plunger and the other long arm contacting the operat- 


[ FY $6,657. ] 





ing mechanism, a cylinder secured to the frame and 
provided with at least two fluid-pressure chambers, a 
movable piston in each pressure chamber secured in 
line with each other to a single piston-rod, and a 
piston-rod connected with the piston-heads and having 
its extending end bifurcated to receive one arm of the 
actuating lever, and pins closing the bifurcated ends 
of the reciprocating plunger and piston-rod to contact 
the vibrating lever and assist in the operation of the 
parts, substantially as described. 


566,713, Gas Compressor, A. (/iesler, Dayton, Ohio. 
— Filed October 3rd, 1895. 

Claim.—({1) In a gas comy r, the bination 
with the housing providing an oil chamber B and the 
pistén cylinder, of a single-acting piston provided 
with a chamber separated from the oil chamber by a 
concaved perforated diaphragm, a suction valve in 
the upper end of said piston, a connecting-rod pro- 
jecting into the lower end of said piston and connected 
thereto and to the crank shaft, aseries of sealing rings 
on said piston whereby means are provided for estab- 
lishing an equilibrium between the oil and gas cham- 
bers which enables the pumping of dry gas. (2) Ina 
gas compressor, the combination with a piston cylin- 

er, an exterior gas chamber, and ports ¢ ¢ communi- 
cating therefrom with the cylinder chamber, and a 











discharge valve mounted on the upper end of said 
cylinder, of a piston having its upper portion hollow, 
and oblong ports communicating therewith, a suction 
valve seated in the upper end of said piston, a con- 
necting rod projecting into the lower end of said 
piston, and sealing rings carried on the piston below 
the oblong Ppa whereby means are provided for 
sealing the oil and gas chambers from each other with- 
out the aid of a stuffing box, substantially as described. 
(8) In a gas compressor, the combination with a cylin- 
der, and an exterior gas ¢c r having ports com- 
municating with said cylinder, of a piston having its 
central portion of a smaller diameter and provided 
with a gas chamber with ports communicating with 
pepe rye weed a concaved diaphragm forming the bottom 
of said chamber and peovided with a port in its centre, 
an oil chamber below the piston, an upwardly-opening 
suction valve seated in the upper end of said piston, 
and a discharge valve seated vertically above said 
suction valve, substantially as and for the purposes 











14 419. ADJUSTABLE Mup-cuaRp Bripce, J, F, Dim- 
mack, Birmingham. 





14,510, Sprine jTires, J. M, Meech and J, L. Kulp, 
Brighton. 


mingham. 


specified, 
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THE HUNGARIAN MILLENNIAL EXHIBITION, 
BUDAPEST, 1896. 


(From our Special Correspondent.) 

Tue most striking feature of this Exhibition, of which 
I have already given a preliminary notice, is the evi- 
dence it furnishes of, firstly, the remarkable fertility of 
Hungary, and the great variety of produce it is capable of 

roducing; ,and, secondly, of the rapid progress that has 
been made in utilising this fertility and productive capa- 
city, since the time the Hungarians have awakened after 
a very considerable period of inactivity. As regards the 
latter factor, too, I have already shown by the very jinelu- 
sive list of industries given, the progress is by no means 
limited to any special branch, but that the Hungarians 
are making strenuous efforts in all directions, and there- 
fore one finds evidence of the introducing of machinery 
to replace hand labour, not alone in the big industries, 
but also in the small ones; and as the Hungarians are 
eclectics rather than inventors in fact, at present they 
have quite enough to do to make best use of their own 
raw material with the means now at their disposal. We 
find them very ready to make use of the inventions and 
machines of any other nationality, provided they are 
good. Hungary, therefore, offers a good market for good 
machinery, for although, as I have already pointed out, 
they are making very good machines both for motive- 
power and tools, yet it seems obvious from the Exhibi- 
tion that if the progress is to continue at the rapid rate 
that it has been going of recent years, the Hungarians 
are not in a position to furnish sufficient machines in a 
reasonable time to satisfy the demands that would be 
made; it might, therefore, be worth the while of our 
makers to bear in mind that for some time to come 
Hungary will probably provide a ready market for good 
machines and machine tools in all branches of industry. 

Mention has already been made of the great efforts 
made by the nation to improve the means of transport 
and communication, of the extensive operations now still 
jn progress on the Danube, and of the impressive way 
these are brought to the public notice by models, &c., in 
the Exhibition. Soin another pavilion there are exhibited 
excellent models, maps, plans, drawings, and diagrams 
illustrative of vast operations undertaken to regulate 
the watercourses. On the Theiss alone miles of canals 
and conduits have been constructed at an immense cost 
and a considerable display of engineering skill; there 
being no intelligible letterpress, one has to gather from 
the models, specimens, &c., the purport and vastness of 
the works. From excellent maps it appears that the 
valley of the Theiss is the recipient of an enormous and 
irregular rainfall, that much of the soil is heavy and 
much light, that the valley has been frequently the scene 
of floods, and that the works were undertaken to prevent 
these. 

The Theiss bends about to a very considerable extent, 
and therefore at various bends, dykes, canals, or conduits 
as required have been constructed, so that in case of 
need (at least so it appears) the surplus water can be 
rapidly made to take a direct course and be rapidly taken 
away. Various models show the different kinds of canals, 
earthworks, &c., that had to be employed to meet the 
varying conditions. Whilst examples of produce demon- 
strate the beneficial effect of these canals, &c., in lowering 
the water level in the soil, and thus converting what was 
previously marsh land into fertile and useful arable 
ground. The area thus affected extends nearly all over 
the great Hungarian plain. 

With all sorts of armaments, armour-plates, models of 
machinery, and the building containing itself a representa- 
tion of a deck-house and captain’s bridge. Thereis supplied 
a continuous source of amusement and attraction to every- 
one, and one very instructive, but toa foreigner it losesmuch 
of its value from want of a catalogue and comprehen- 
sible descriptions. The military, naval, and accessory 
exhibits (Landwehr and Landsturm, and the contributions 
from makers of military appliances) are very complete, 
including every conceivable thing: clothing, materials, 
food, medicines; rifles, guns, shot, powder, shells; rail- 
ways, balloons, telephone, field telegraph, bridges, ships’ 
boats, kc. &e. They are arranged under the following 
sections: (1) the royal and imperial army, 10 sub-sec- 
tions, as follows: General department, infantry and 
instruction, cavalry and veterinary matters, artillery, 
communication, equipment, commissariat, pioneering, 
military geography, and sanitation; (2) the Royal and 
Imperial Navy; (3) the Hungarian Landwehr; (4) the 
Hungarian gendarmerie; (5) the Hungarian Red Cross 
Society; and (6) the manufacturers and contractors for 
military supplies. The exhibits are very numerous, and 
some of special interest. Specially conspicuous are the 
pioneering group, with field, railway, and pontoon bridges, 
and the naval exhibit makers. 

I pointed out that the Hungarians have shown con- 
siderable patriotic spirit, and have spared nothing to 
make the Exhibition attractive, instructive, and a good 
representation of their industries, and this spirit of doing 
things thoroughly and well, as soon as they have deter- 
mined to carry out any improvement or new enterprise, 
characterises their action in other transactions. I will 
briefly give some data illustrative of this statement of 
mine. 

Firstly, then, over 5,000,000 florins has been expended 
on the buildings; 700,000 florins and considerable artistic 
taste and architectural skill has been expended on the 
historical group of buildings, to approach which sub- 
stantial bridges connecting the island upon which the 
historical buildings are arranged were erected at a cost of 
160,000 florins; the mercantile and banking exhibition 
building, symbolic of a warehouse and banking-house of 
olden times, cost 71,000 florins. The pavilion of the 
town of Budapest, a massive iron building, cost 120,000 
florins, and is intended to be used for a bathing house 
after the Exhibition. 110,000 florins were expended on 
the festival hall, and 60,000 on the luminous fountains, 
the arrangements of which are very excellent, the under- 
ground parts being roomy, and conductors, levers, &c., 





well arranged, so that the various operations can be con- 
ducted with considerable expedition and facility. The 
Industrial Hall, part of which was built for a previous 
Exhibition in 1885, in a striking way demonstrates 
the difference between structures such as those built 
eleven years ago and those built to-day, as exemplified by 
the Machinery Hall, the difference being much in favour 
of the latter on the score of lightness and elegance. 
The Industrial Hall, however, covers a large area, 
as, in fact, I have previously shown, and cost 722,000 
florins. It houses the exhibits of glass, terra-cotta, 
gold and silver ware, jewellery, furniture and domestic 
appliances, the produce of the leather and textile indus- 
tries. In the latter, which show signs of considerable 
activity, there is no exhibition of local machinery, and so 
we may infer none is made in the country, and therefore 
there is a good opening for foreign machinery ;' and, as a 
matter of fact, there is a spinning machine by Messrs. 
Asa Lees, and Co., and weaving machines from Germany. 
The Bosnian and Herzegovinian section is accommodated 
in five picturesque buildings which cost 110,000 florins, 
and contains a very interesting exhibit, which will receive 
due notice. The hall dedicated to transport matters is a 
stone and iron building, with prominent front; it cost 
280,000 florins, and contains the exhibit of the Royal 
Hungarian State Railway, which in a striking manner 
illustrates the Hungarian means of communication, of 
which they may be justly proud. This is to become a 
permanent railway museum. The fine wooden building of 
the mining and metallurgical exhibiticn is a building well 
representative of Hungarian architecture, and cost 72,000 
florins; whilst the Machinery Hall, to which we have 
already called attention, involved the expenditure of 
810,000 florins. The more modest but nevertheless hand- 
some building of the machinery factory of the Hungarian 
State Railway cost 70,000 florins, and about this exhibit 
I must now make a few remarks, inasmuch as it is the 
most important industrial establishment in Hungary, and 
makes an exhibit worthy of that position. Thelocomotives 
exhibited are typical of those made to suit the requirements 
of the Hungarian railways, with their numerous gradients 
and very heavy trains. Thethousandth engine made is here 
shown. It is 52 tons in weight, is for passenger service; 
it is compound, the cylinders being. placed one before the 
other, both outside; and Heusinger-Waldeck gearing is 
generally adopted in this and other locomotives. Another 
locomotive for passenger traffic in the mountains is 55 
tons in weight, and is three-coupled. Then there are two 
goods engines, one single and one compound, four- 
coupled, and two smaller locomotives for light work. 
The connecting-rods are double T sections, and all the 
parts not exposed to severe strain are of cast steel. 

This exhibit also includes a fine display of agricultural 
portable engines, and of stationary engines of similar 
type for industrial purposes. Some are compound, some 
simple; some arranged to burn straw or other fuel. 
Those for wood have a small circular saw at the side 
which can be set in motion when wood is required to be 
cut for fuel. Threshing machines and elevators are also 
here, and a plant of the latter made wholly of iron— 
except the suspending straps—can be seen at work. It is 
a distinct improvement over the wooden machines, 
especially in Hungary, where wooden machines suffer 
very much from the very hot sun and the wet. A 
striking exhibit here is a steel column 45ft. high, 
24in. square, but tapering towards both ends, and weigh- 
ing 12 tons, the lower end being chisel-shaped, whilst to 
the upper end a ring is attached. This implement was 
used for splitting up the rocks in the bed of the Danube 
during the construction of the Iron Gates Canal. No 
system of boring and the use of explosives answered as 
well as this; it was simply lifted up and let fall, and it 
did its work, a sheerlegs and windlass being the only 
other requirements for this purpose; one of these columns 
shown is worn away to about half, having made 250,000 
blows ; by judicious handling the chisel shape has been 
and can readily be maintained, or even accentuated by 
use. Cast steel objects are a great feature of this factory, 
some being of great intricacy, and a huge pyramid of 
unpainted cast steel locomotive and ordinary railway 
wheels forms a most impressive trophy, whilst various 
test pieces, to which I have already referred, testify to 
the admirable quality of the material used. A conical 
wedge forced into the hub of a wheel resulted in the 
orifice enlarging from an original 7in. to 9,%in. before 
fracture ensued ; there, too, can be seen an axle 43in. in 
diameter that has been tied in a knot while hot; a 5in. 
rail, about 360ft. long, coiled into a sphere, 31}in. 
in diameter. Whilst the strength and durability of 
cast steel is exemplified by an electric tramway car 
wheel; originally the metal was 1fin. thick, 4in. across, 
with a ridge lin. deep, lin. at base, and Zin. at periphery; 
after running 49,055 miles, the thickness had been reduced 
to 2in., the edge of ridge to sin. or less, the other part 
being proportionately worn—it looked like a knife blade 
—whilst the width at the tread had increased some- 
what owing to the edges having turned over, but there was 
no sign of fracture. A by no means unimportant de- 
partment of this factory, the bridge department, is repre- 
sented by numerous models, of much interest, and many 
photographs, including some of the Danube cantilever 
bridge at various stages of development in July, when in 
the works ; in September last year, when it was started 
from the Buda end; in October when working at both 
ends, and so on in November, January, and March; at 
the present time they are busy on the central member 
and the whole is to be finished and openedin the autumn. 
This exhibit, moreover, includes rolls for rolling mills, 
shells, some very good photographs of the works and shops, 
and coloured diagrams of statistical matters—altogether 
an exhibit that any country might be proud of. It would 
be appropriate here to mention another Government 
exhibit, that of the Royal Hungarian Iron Mines and 
Works at Zélzorn-Brezé, which supplies much of the 
excellent material just referred to. But a mere mention 
is all that can here be made. A huge deposit of brown 





iron ore is worked. The deposit is from 220 yards to 330 


yards wide, 22 miles long, and 54 yards thick, and the 
workings, as represented partially by paintings, partially 
by objects and reliefs, are open-cast of the usual character, 
overhead ropeways being used for transport, one of 
which is represented ; and to conform with the general 
perspective the cars on the ropeway decrease in size 
towards the back of the picture, a refinement that very 


much puzzles the ordinary spectator. The deposit is 
divided into three categories—upper, middle, and lower— 
of which the following is the average percentage chemical 
composition :— 


Manga- Phos- Sul- «.). lu- P Mag- 

Iron. oan phorus. phur. Bilica. tring, Lime. pom 

Upper ... 63°93 0°238 0015 U:320 1991 — 0°335 0°326 
Middle ... 63°64 0°132 0-010 0012 3°72 _- 0187 trace 
Lower ... 52°97 3°19 0°015 0°127 3212 3°575 0395 0391 


and there is a trace of copper in all. 

At other workings iron ore is obtained with 0°15 and 
0°02 per cent. of phosphorus and sulphur respectively, 
and a deposit of spathic iron ore has the following com- 
position:—Iron, 84°71; manganese, 1°91; phosphorus, 
0°03; sulphur, 0°46; copper, 0°29; silica, 13°98; alu- 
mina, 7°07 ; lime, 0°62; magnesia, 3°61 per cent. The 
smelting works and steel and rolling mills are very ex- 
tensive, and from plans and reproductions in model we 
gather that Whitwell stoves are used, that there are ten 
trains of rollers, many Siemens-Martin, also Bessemer 
furnaces of some fifty producers, four steam hammers, 
whilst the power installation amounted to 2100-horse 
power steam and 280-horse power water (turbines). 
About three-fourths of the total produce of iron is char- 
coal iron, only one-fourth being obtained with coke, the 
coke being obtained mainly from Austrian Galicia and to 
a small extent from Prussian Galicia. The following 
numbers show the quality of the iron at Vajda- 
Hunyad:— 

Car- Sili- Manga- Cop- Phos- S8ul- 
bon. con. nese. per. phorus. phur. 
4:00 2:453 3°368 0047 0-055 0-023 
White ye » 3800 087 218 0°642 0°048 0-023 
Dark grey coke » 446 260 366 0-078 0°056 0-045 

Whilst the following numbers are casually selected 
from many results of tests made with the further pro- 
duce :— 


Dark grey charcoal pig 


Tensile strength, 


kilogrammes Contraction Elongation 


per square per cent. per cent. 
millimetre. 
Martin steel angles 40°6 58°5 25°5 
m »» channels 39 2 59 9 265 
Puddlediron ... ... 33°4 31-1 16°5 


They make all kinds of material for construction in 
railway work, tubes from ;%;in. to 12in. in diameter— 
English measures being used. Various contorted and 
fancitul productions again testify to the excellence of the 
produce; but within the limits of such a notice as this 
it would be impossible to do full justice to the exhibit. 
In fact, from a metallurgical point of view, if not 
even from a _ general point of view, the iron 
exhibits may for their general excellence be regarded as 
one of the very best things to be seen throughout the 
Exhibition, for everywhere it is good. Hence one is 
led to digress from the considerations illustrative of the 
spirited way the Hungarians have undertaken the cele- 
bration of their millennium, and the way they seem gene- 
rally to do things when once they have made up their 
minds; but I believe I have said enough to show that 
this spirit is prevalent, and therefore a helping hand 
extended to Hungary will be warmly received. In a 
future notice the other mining and metallurgical exhibits, 
and various private and communal exhibits, will receive 
the attention they deserve as representing the rising 
industry of the Magyar kingdom. 








THE NEW TRAIN SERVICES. 
By CHARLES Rovs-MarTEN, 

ALTHOUGH it is definitely agreed that there is to be no 
official renewal of last year’s ‘‘ race to the North,” or any 
definite speed competition to and from Plymouth, the 
July time tables of this year exhibit a very distinct and 
commendable determination on the part of several com- 
petitive lines to race for the goal of public favour. And 
the contest is not one of speed alone, but of travelling 
comfort and convenience as well. This is all the more 
satisfactory and praiseworthy. 

Bradshaw’s complex pages have never before in all 
railway history displayed so remarkable a collection of 
splendid services as are offered in the current issue. To 
realise fully, however, what these magnificent runs really 
mean in respect of locomotive work, it is necessary to 
refer to the various service time-tables where arrival and 
departure times can both be ascertained, which is not 
always the case in Bradshaw, a careful collation of the 
official figures resulting in the discovery that we are pro- 
mised this year a series of railway marvels which only a 
year ago would have been pronounced virtually imprae 
ticable, if not impossible. For my present purpose ot 
comparison, however, it will be more convenient to take 
the point at which last year’s summer services left off, 7.e., 
at the end of August, 1895, and to show what a remark- 
able advance has been made in 1896. 

First let us take the famous competitive evening (or 
“Tourist "’) service from London to Scotland by the East 
and West Coast rival routes. At the close of last August 
the 8 p.m. train from London reached Aberdeen in 10 h. 
25 min. by East Coast, 10 h. 30min. by West Coast. This 
year each is 5 min. quicker, while heavier loads will be 
hauled. The West Coast train still leaves at 8, 
arriving at Aberdeen 6.25. The East Coast starts at 
8.15, and reaches Aberdeen at 6.35. Hence the 5 min. 
advantage is still retained by the East Coast, while 
the arrival time is 10 min. later, thus so far as intention 
goes, avoiding the temptation to “race” for earliest 
arrival at Kinnaber Junction, whence both trains run on 
the same rails to their common destination. It remains 
to be seen whether even now some spirited rivalry may 
not develop in this respect. 





But it will be very interesting to follow the course of 
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each of these splendid trains, and to note the locomotive 
marvels that are set down for performance in the mere 
moerian every-day order of things, with big loads, and 
not with light ‘flying specials,” as in the case of the 
Edinburgh race of 1888, and of the final days of last 
year’s race in the case of one competitor. 

The 8.15 p.m. East Coast train begins with the fastest- 
timed run to Grantham that Bradshaw has yet shown, 
viz., 1 h. 54 min., or at the rate of 55°4 miles an hour, a 
quickening of 2 min. since last month. This run is 
rendered difficult by the heavy rise just out of London, by 
the loss of 2 min. if not 8 min. owing to the dead slow pace 
through Peterborough station, and by the long climb to 
the 100th milepost at Stoke Tunnel. To do it with 
the “ Tourist’s”” usual load of some 200 tons, and without 
a pilot, is a very fine performance. Next, the run on to 
York (82? miles) is done in 88 min., or at the rate of 56°4 
miles per hour. This has had to be accomplished daily 
since July last, and is not improved upon this month. 
It is a sufficiently remarkable feat, when the bad and long 
slack past Selby, and the checks at Retford and Don- 
caster are taken into account. Thus York is reached in 
3h. 26 min., or at the average rate, including all delays, 
of 54'7 miles per hour. 

Here the North-Eastern takes the train in hand, and 
goes to Newcastle (80} miles) in the same time as before 
(92 min.), several service slacks, and the bad curve 
which renders the approach to Newcastle Station so 
awkward, making acceleration over this length difficult. 
On the next length, however—Newcastle and Edinburgh 
—124} miles, the time has been quickened to 2h. 17 min., 
or at the rate of 54°5 miles per hour, over a road by no 
means easy, with a very bad slack over the Royal 
Border Bridge, and through Berwick Station. This 
brings the train to Edinburgh in 7 h. 25 min., or less than 
the “record” of 1888, while two other daily trains— 
the 10 p.m. and 11.30 p.m.—both make the journey in 
7h. 30min. North of Edinburgh there is no quickening 
at present, the fast time of last August being simply 
maintained. 

This remarkable work is performed by several widely- 
differing types of locomotives. From London to York 
the three classes of the late Mr. P. Stirling’s Great 
Northern single-wheelers, viz., those with 8ft. 14in. drivers, 
and outside cylinders 19$in: by 28in.; those with similar 
wheels and outside cylinders, 18in. to 18}in. by 28in., and 
those with 7ft. 7in. drivers and outside cylinders 18in. to 
18jin: by 26in. From York to Edinburgh Mr. Wilson 
Worsdell’s 1620 class, with 7ft. lin. coupled wheels, and 
cylinders 19in. by 26in., his 1871 class, with similar wheels 
and 19}in. cylinders ; his converted single-wheelers, with 
7ft. Tin. single-drivers and cylinders 19in. by 24in.; and 
his new monsters of 1869 class with 7ft. 74in. coupled 
wheels and cylinders 20in. by 26in., perform'the duty. North 
of Edinburgh, Mr. M. Holmes’ 6ft. 6in. coupled engines, 
with cylinders 18in. by 26in., continue to do the work. 
All these classes appear admirably suited for the duty 
that is required of them. 

The West Coast ‘‘ Tourist” begins very quietly and 
mildly, rousing itself up by degrees to a perfect fever of 
swift travelling, and then calming down again at the end. 
It merely trots along from Euston to Rugby (824 miles) 
in 105 min., but then makes a brilliant spurt to Crewe 
(75} miles) in 81 min., or at the rate of 56 miles per hour. 
Next it takes a short run to Wigan (36 miles) in 39 min. 
(55°4 miles per hour), and then it blazes forth with 
amazing splendour, being timed to do the 105} miles from 
Wigan to Carlisle, including the ascent of the Coppull, 
Grayrigg and Shap gradients, in 112 min., or at 56°4 miles 
per hour. This is one of the finest things ever undertaken 
by any railway, and is only equalled—I can scarcely say 
surpassed—by the next length, which is done by the 
Caledonian, viz., Carlisle to Stirling (117? miles) in 
125 min., or at the average rate of 56°5 miles per hour, in- 
cluding the ascents of the Beattock incline and of the 
long earlier stretch of 1 in 200. Nothing equal to these 
two feats has ever yet been habitually undertaken in 
Great Britain, taking into account the severity of each 
road, and the weights handled. 

But wonders do not yet cease. The next short run, to 
Perth (33 miles), which includes the stiff climb of 1 in 90 
to Kinbuck, is done in 85 min.; and then comes the 
climax of all in regard to mere speed, although not of 
locomotive work, as the road is much easier, viz., Perth 
to Forfar (825 miles), in 82 min.! This represents an 
average of 60°9 miles per hour from start to stop, and is 
by far the fastest genuine regular timing ever yet seen in 
a British time-table. The subsequent 70 min. for the 
57$ miles to the Aberdeen ticket platform—that absurd 
and needless stop being still apparently retained—is a 
mere amble in comparison. 

Thus the journey of exactly 400 miles from Rugby to 
Forfar, start to stop, is performed in 7 h. 23 min., in- 
cluding all stoppages, or in 7h. 8 min. running time, with 
the Coppull, Grayrigg, Shap, Beattock and Kinbuck 
ascents thrown in, the average rates being respectively 
54:2 miles per hour and 56°1 miles per hour. This is a 
marvellous feat. 

From London to Crewe, Mr. F. W. Webb’s 7ft. lin. 
wheel compounds, with cylinder 14in. to 15in. high pressure 
and 30in. low-pressure, and 24in. stroke ; and his 6ft. 6in. 
and 6ft. coupled with cylinders 17in. by 24in., share the 
London and North-Western work of haulage. Onward Mr. 
J.F.M‘Intosh’s ‘‘ Dunalastair” class, with 6ft. 6in. coupled 
wheels and cylinders 18}in. by 26in. ; and the earlier class, 
designed respectively by Mr. Dugald Drummond and Mr. 
J. Lambie, with 6ft. 6in. coupled wheels and cylinders 18in. 
by 26in., share the Caledonian part of the work. 

These two rival services may fairly be designated the 
cream of the season’s trains, but there are many others 
of remarkable merit. The East Coast runs a new 10 p.m. 
train to Aberdeen, which starts with the unprecedented 
timing of 83 min. to Peterborough (76} miles) = 55°1 
miles per hour, and follows it up with 121 min. for the 
111} miles thence to York = 55°4 miles per hour. The 
rest of the journey to Edinburgh—which is reached in 
74 hours—is on the same timing as that of the 8 p.m. 








since last August, and of the 11.80 p.m.; and from Edin- 
burgh to Aberdeen is identical with that of the 8.15 p.m. 
A “relief” train begins running on the 20th inst., starting 
at 7.45 p.m., and reaching Edinburgh in 7h. 35 min. 
Thus, from that date there will be four evening trains 
from King’s Cross to Edinburgh, performing the journey 
in 7 h. 25 min., 7 h. 80 min., 7 h. 80 min., and 7h. 
35 min. ! 

The 10 a.m. and 2.20 p.m. trains run with unchanged 
timing; but a new express leaves King’s Cross at 
11.20 a.m., and runs to Newark (120 miles) without a 
stop in 2 h. 20 min., the first time this has been done in 
the regular daily course. It proceeds to York (68 miles) 
in 88 min., and reaches Edinburgh in 8 h. 25 min. from 
London. 

The West Coast sets against these several new trains of 
high excellence. One leaves Euston at 10.15 p.m., runs 
to Crewe without a stop (158 miles) in three hours, and 
thence to Carlisle (1414 miles) in 2h. 40 min.—at 52°7 
and 52°9 miles an hour respectively—Aberdeen being 
reached in 10h. 35 min. The 11.50 train still runs to 
Edinburgh and Glasgow in eight hours each. A new day 
express leaves at 11.80 a.m., gets to Rugby in 97 min., 
and to Edinburgh in 8 h. 25 min. 

There are many improvements in the up trains, but not 
from the purely engineering view point, the speed being 
much the same as before. Two short runs deserve notice, 
viz., Beattock to Carlisle—39} miles, mostly down hill—in 
42 min., or at 56°8 miles an hour, and Forfar to Perth, 324 
miles in 35 minutes = 55°7 miles an hour. The West Coast 
up day express leaving Edinburgh at 10.15 a.m. ceases to 
call at Crewe, and runs the whole distance from Preston to 
Rugby, 1263 miles, without stop, in 2h. 82 min., this 
being at a slightly slower rate than hitherto, as the Preston- 
Rugby time is unchanged, though the five minutes at 
Crewe are saved as well as the stop and start. 

Here it may be noted that a great advance is made this 
month in the number of long runs without stops. The 
London and North-Western has four down trains and 
seven up that pass Rugby without stopping ; two down 
and one up that pass Crewe ; three down and one up that 
miss Preston. The 10.25 down runs from Bletchley to 
Stafford, passing Rugby, and from Stafford to Preston, 
passing Crewe. On the Great Northern no fewer than 
eleven down trains and six up pass Peterborough without 
calling; two down and three up pass Grantham by, and 
one each way misses both Peterborough and Grantham. 
The very fast up dining train from Leeds, due in London 
at 9.20 p.m., no longer stops at Peterborough. Again, 
the Great Western runs from London to Leamington, and 
vice versd, 106 miles, without a stop, in two hours each 
way (53 miles per hour) and continues to run between 
Paddington and Bristol in 2} hours (118} miles) while 
three down trains run from Paddington to Bath (107 
miles) in two hours = 53°5 miles per hour; and three u 
trains make the same long run though at slower speed, 
also the distance of 143 miles from Newport to London is 
still run without any intermediate stop, although not very 
swiftly, the length occupying 2 h. 58 min. Some of the 
road, however, is heavy. 

The London and South-Western, too, resumes its 
summer run of 106} miles from Bournemouth to Vauxhall 
in 182 min., and makes a creditable new departure in 
running from Salisbury to Vauxhall (82} miles) without 
a stop in 98 min., or at the rate of 50°3 miles an hour. 
The Great Eastern runs two expresses to and from Cromer 
without stopping at Norwich, in three hours each way, 
averaging 48-5 miles per hour. 

Competition for the summer traffic is not confined to 
the North ; it extends to other directions. The Great 
Western competes for the London-Birmingham traffic 
with a capital express of 2h. 35 min. each way (129 
miles), but the London and North-Western, with a dis- 
tance of only 113 miles, still holds the lead with 24 hours 
down, and 2 h. 25 min. up. The London and South- 
Western “ties” with the Great Western for the up 
journey from Exeter to London, the 12.45 now doing this 
171 miles in 3 h. 50 min., as against the Great Western’s 
194 miles in the same time. On the down run the London 
and South-Western still has a lead of four minutes. 
The Great Eastern hardly has to face any very severe 
competition to Cromer, but has done much to prevent it 
by bringing down the time to three hours exactly from 
London (139 miles) the run to Ipswich (68? miles) 
being timed in 85 min.; this is only 48°5 miles per hour, 
but the Brentwood bank of 1 in 84 has to be climbed. 

The Great Eastern continental express continues to run 
to Harwich (683 miles) in 85 min. The Midland and North 
British run a night train from London to Edinburgh in 9h. 
5m. For their respective duties the Great Western mostly 
uses Mr. W. Dean’s 7ft. 8in. single-wheelers, cylinders 19in. 
by 24in.; the London and South-Western Mr. W. Adams’ 
7ft. lin. coupled, cylinders 19in. by 26in.; and the Great 
Eastern employs both Mr. J. Holden’s types, one coupled, 
the other single. each having 7ft. drivers, and cylinders 
18in. by 24in. Lately, however, Mr. Holden has fitted 
a dozen more express engines with his patent apparatus 
for liquid fuel burning, six being coupled and six single. 

The following list shows in tabular form some of the 
fastest runs made by the new trains :— 











3 | 

Railway. — Where run. | Miles.| Time. 
m.perh. h. m. 

Caledonian .. .. ..| 60°9 | Perth—Forfar 304 0 32 
Caledonian .. .. .. 56°8 | Beattock—Carlisle 393 | 0 42 
Caledonian 56°6 | Stirling—Perth 33 | 0 35 
Caledonian 4 | 66°56 | Carlisle—Stirling 1177, |2 5 
Great Northern .. .. 56°4 | Grantham—York 823} 1 28 
London &North-Western) 56°4 | Wigan—Carlisle 1054 | 1 52 
London &North-Western 56°0 | Rugby—Crewe 7 1 21 
Great Northern... ..| 55°4 | Peterborough—York ;1113};2 1 
London &North-Western, 55°4 | Crewe—Wigan | 36 |0 39 
Great Northern --| 55°1 | King’s Cross—Peterboro’ | oat 1 23 
North-Eastern 54°5 | Newcastle—Edinburgh | 1244; 2 17 
Great Western.. .. ..| 53°0 | London—Leamington 1066 |2 0 
London &North-Western, 52°9 | Crewe—Carlisle 1414 | 2 40 
London &North-Western 52°7 | Euston—Crewe 158 |3 0 
London & South-Western 50°3 | Salisbury—Vauxhall sat 1 38 
Great Eastern.. .. ..| 48-5 | London—Ipswich 683 | 1 25 











In this connection it may be interesting to give the 





“log” of the special trial train to Edinburgh on the 29th 
ult., vid the East Coast, of which I gave a brief account 


in Tue Enornerr of the 8rd inst. It is as follows :— 























Load = 250 tons. Weather fine. Heavy side wind all the way. 
Miles. Stations. or rig Remarks, 
Ex. 
London| King’s Cross .. ..dep}) 9 22 9 22 20 |G.N, ongine, No. 
2} | Finsbury Park — ..pass' -- 28 39 | 1007, load = 259 
4 Oe ee _ 81 1) tons 
5 Wood Green .. .. 5, _ 82 2 
Southgate .. .. » me 34 0 
8 PET) ve ss . os ~: 86 44 
net... oo 99 _- 87 53 
10: NE al ig. tag. diay — 40 1 |Slack for relayin 
12 Potters Bar .. .. ;, - 43 48 | 8. Mimms Tunne 
17 ) Pare 9 49 49 44 
22 WelWem «0 ce 8s -- 54 4 
25 Knebworth .. .. ,, a 57 49 | 
284 | Stevenage .. .. 5, _ 10 1 35 | 
82 CS Se 10 5 443 
35} | Three Counties .. ,, 7 58 
37 /. oe a 9 5 
41 Biggleswade... .. ,, -- 12 45 
44 Mea. ss ‘esl va - 15 25 
47 re —- 18 30 
nf 514 mile post.. .. ,, -- 22 20 
51) St. Neots:. .. .. » _ 22 43 
55 ae _ 26 48 
58 Huntingdon .. .. ,, 10 35 29 59 
63 Abbott's Ripton .. ,, _ 36 45 
69 OS eae -= 42 14 
72 po OTE ar — 45 20 
76 Peterborough arr) 10 55 49 44 
dep| 10 59 56 51 
84} | Tallington - pass _ ll 8 5l 
884 Essendine .. .. 5) _ 13 12 
92 POON esc cc. — 17 33 
97 eee -- 2464 
100 Stoke Box .. .. » — 28 0 
102 Tos ae vse) ae _ 30 20 |Two bad slacks by 
105} Grantham arr) 11 35 | 35 44 signal, 2nd nearly 
dep} 11 38 | 41 32 dead stop 
120 Newark .. .. pass} 11 55 | 58 28 |G.N. engine, No. 93 
196} | Cariton .. .. 3s 9 — |12 458 
1813 | Tuxford .. .. -«> wo» — | ll 49 
1884 | Retford ... .. .. »| 1215 | 2014 
156 Doncaster .. .. alr, 12 34 41 4 
dep) 12 38 43 82 | 
174} | Selby 1259 | 1 7 59 (Slight slack ovor 
188 York arr 11 | 1 23 44 bridge 
| 
Ex. | 
York. | York.. +» dep) 120 | 18030 |N.E. engine, No. 
1 | Alme.. . 45 23 | 1871 
Tee es i Bee 58 13 | 
30 =| Northallerton oe ow | — 2 730 
ae Ve kn ca ee ee _ 17 54 
44 | Darlington »| 23 11 
57 =| Ferry Hill sod _ 39 30 | 
66 | Durham .. ” | — 49 47 Slack 
7 Plawsworth .. .. | — 55 7] 
72 | Chester-le-Street .. ,, | _ 57 0 
75 | Birtley .. pk need _ 59 44 | 
76} | Lamesley re eee 3 1 21 |Based down 
79 Bensham ” _ 4 8) 
80 Gateshead ot — | 5 46 |Long slack round 
80} | Newcastle arr, 3 5 7 1) curve and over 
| dep) 310 14 21 | bridge 
86} | Killingworth.. pass — | 24 30 |N.E. engine, No. 
92 | Plessy .. .. - — | 3159] 1869 
97 | Morpeth... .. =| a 37 55 Slack, curve 
104 Widdrington.. os | ~- 45 9 
112. Warkworth .. ” — 54 32 
ia | Alnmouth 89 — 57 36 
120 =| Littlemill * a 4 325 
1274 | Newham.. » | —_ 11 58 | 
132 | Belford .. » | _— 16 50 | 
ea oe vl oo 24 0 
141 Windmill Hill » | — | 26°19 
146; we outh.. » | — | 34 44 | 
147} | Berwick .. .. | — | 87 2 [Dead slow 
158 | Burnmouth .. = | 48 31 | 
1633 | Grant's House... ,, | — | 5 9 0 |Piston hot, causirg 
168; Cockburnspath .. ,, — 15 31 | delay; bad to case 
171 Innerwick .. at =< | 17 59 | down from Dun- 
1753 | Dunbar .. .. .. 3} — | 22 50 | bar 
187 Drem oe oe os oof — | 37 (0 
1954 | Prestonpans... .. 5, | -- 47 34 | 
202 | Portobello .. .. | am 54 20 | 
205 Edinburgh arr 6 5 | 5 58 10 | 





Nore.—Dimensions of engines given in Tue Enoinrer, July 3rd, page 15 

Considering the great weight of the train, and the 
strength of the adverse gale, and the fact that no pilot 
was used throughout, this represents some excellent 
locomotive work. 

Of the magnificent new coaches built for the East Coast, 
Scottish and Leeds services, and those already running 
in the West Coast and Midland services, much has already 
been said in these columns. It is pleasant to note that 
the friendly rivalry extends, as I have already remarked, 
to comfort and convenience of passengers, and does not 
limit itself to mere speed. Of the way these admirable 
programmes are carried out in actual practice I shall have 
more to say later. 








NEW ENGINES OF THE WHITE STAR LINER 
GERMANIC. 


Tue working drawing which accompanies this week’s 
issue illustrates a large set of triple-expansion engines 
recently designed and built for the White Star steamer 
Germanic by Messrs. Harland and Wolff, which same 
firm, some twenty years ago, also built the ship. But the 
original engines were not built at Belfast. The magni- 
ficent engine works which have been joined in recent 
years to this celebrated yard had then no existence, 
and the earlier vessels of the White Star fleet, although 
all without exception built at Belfast, were engined by 
English firms, notably by Messrs. Maudslay, Sons and 
Field, and James Jack and Co., of Birkenhead, the former 
of which supplied the original engines of the Germanic, 
as well as those of her sister, the Britannic, and their 
predecessors, the Oceanic, Baltic, and Adriatic. 

The engines of the Germanic aud Britannic were of the 
four-cylinder compound tandem type, or, as it is often 
called, the Woolf type, which however objectionable in its 
single form, that is, with one crank, necessitating the use 
of a fly-wheel, has found great favour when consisting, 8 
here, of two pairs working side by side on cranks at right 
Langles. Ample justification for this is furnished by the 
fact that these engines, although now doomed, propelled 
the good ship Germanic across the Atlantic no less than 
422 times, which means, roughly speaking, a distance of 
more than a million statute miles. Of course this also 
says a great deal for their workmanship and general 
design. It may here be of interest to mention that the 
Britannic was the first ship fitted with a crank shaft on 








the built-up system, with discs 3ft. 2in. in diameter. 
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But in twenty years of this century of inventive progress 
marine engineering makes great strides, and Messrs. 
Ismay, Imrie and Co., are the very last people in the 
world to lose sight of this fact, forced on them as it is 
by a healthy competition between the rival fleets which 
have contributed so much to the bringing together of the 
two hemispheres, to their mutual advancement and 
benefit. So that while the hull of the Germanic retains 
the excellent qualities given to it by the master-touch 
of the late Sir Edward Harland, the engines became 
obsolete, not somuch because they themselves degenerate, 
but because in every year of their existence improvements 
are introduced in the designing of engines and boilers, 
which naturally give their younger competitors the 
leadership. 

The great change, of course, lies in the increase of 
expansive effect in the cylinders. In the present instance 
it may perhaps be interesting to note the most striking 
differences in this connection. Although there are now 
three cylinders where there used to be four, the indicated 
horse-power has increased by 800. Of course the gain 
is due to more factors than one—the lengthening of the 
stroke, and the trebling of the boiler pressure have a good 
deal to say in the matter. The diameters of the original 
cylinders were 48in. and 83in.—two of each—-with a stroke 
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of 5ft. Working at fifty revolutions per minute, with a 
boiler pressure of 601b., they developed 5700 indicated 
horse-power, and if a somewhat obsolete system of calcu- 
lation is of any use, they possessed a nominal horse-power 
of 760. Steam was generated by eight double-ended oval- 
shaped boilers, with a total heating surface of 19,500 
square feet, and a grate surface of 680 square feet. The 
cylinders of the new triple-expansion engines are 35}in., 
584in., and 96in. in diameter respectively, having a total 
piston area of 10,915°89 square inches. The total area of 
the old pistons was 14,440°3 square inches. The stroke 
has been increased from 60in. to 69in., and the working 
pressure from 601b. to 1751b. At the same time the 
heating surface has been reduced to 18,169 square feet, and 
the grate surface to 558°6 square feet. The following isa 
list of the more important dimensions of the new engines, 
all of which are given besides in the working 
drawings :— 

Diameter of H.P. cylinder, 35hin. 

Diameter of M.P. cylinder, 584in. 

Diameter of L.P. cylinder, 96in. 

Stroke, 69in. 

Centres of engines H.P. to M.P., 11ft. 6in. 

Centres of engines M.P. to L.P., 11ft. 6in. 

Diameter of H.P. piston valves, top 2lin., bottom 20}in., 

travel 12in, 





Diameter of M.P. piston valves, top 2lin. bottom 20}in., 
travel 12in. 

Slide valve on L.P. cylinder, travel Qin. 

Piston-rod diameter, 9}in. 

Tail rod diameter, 7in. 

Connecting-rod centres, 12ft. 1lin. 

Connecting-rod diameter, top 9}in., bottom 103in. 

Crosshead pins, diameter 10in., length 10in. 

Crank-shaft, diameter 19¥in. 

Crank-pins, diameter 20}in., length 21}in. 

Tunnel shaft, diameter, 183in. 

Propeller shaft, diameter, 19,4,in. 

Main bearings, six, 21}in. long 

Couplings, 35in. diameter for all shafts. 

Valve spindles diameter, H.P. 5}in. 

Valve spindles diameter, M.P. 4in., two in number, 

Valve spindles diameter, L.P. 5in. 

Main steam pipe diameter, 13in. 

Maximum diameter of reversing shaft, Yin. 

Reversing engine, 7in. diameter x 74in. stroke. 

Condenser, 2181 tubes, gin. diameter. 

Condenser between tube plates, 17ft. 6in. 

Two air-pumps, diameter 24}in., 34in. stroke. 

Two feed pumps, diameter 4#in., 34in. stroke. 

Two bilge pumps, diameter 5in., 34in. stroke. 

Two Weir’s automatic feed pumps, 11}in. diameter cylinders, 
9in. diameter pumps x 26in. stroke. 


Perhaps the most noticeable feature about these engines 
is the exceeding simplicity of their design. The 
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cylinders stand well clear of one another, as will be 
seen from the accompanying cylinder plan, so that there 
are three almost absolutely independent engines. Each thus 
possesses freedom of movement in obedience to any sudden 
and irregular strain which may arise in its working, by 
which the other engines would be affected if all the 
cylinders were bolted together in one compact block, as 
is more often done in such a way that an accident to one 
of them either puts its neighbour out of action or endangers 
the steam passages or joints of all three. Here the 
columns are braced together instead, by what are some- 
times called distance pieces, but better, we think, desig- 
nated as ‘“‘tie-bars.” These, in addition to imparting a 
certain firmness to the general structure, also serve to 
carry the weigh-shaft, which is so much better situated 
where it is here, than in its usual position—some 8ft. or 
4ft. lower down—with drag-arms pointing upwards. The 
great thing on the second grating is space, a clear footway 
under and around the columns for the weary greaser, 
whose function it is to attend to the guides, piston-rods, 
&c.—no sinecure as a rule—and the necessity in most 
mercantile engine-rooms of clambering past the weigh- 
shaft a hundred times or more in a watch, is most dis- 
tressing to the physique. Itis such little things as these 
which always are so—on watch below—and although this 
is perhaps a digression, we shall make no apology for 
thus airing our views, as engine designers sometimes 
forget that the parts which are arranged so nicely on 
paper have to be * got at,” often, and by human beings 
fashioned like themselves. Here let it be understood that 
we allude to no particular part which we may or may not 
have mentioned—we are generalising. The moral of this 
is—-design nothing until you have been at sea. 

To return to the engines. There is very little more to 
be said; the drawings speak so well for themselves. The 
medium-pressure cylinder, it may be pointed out, is fitted 
with two piston valves, and the peculiar form of the 
double valve spindle-head is discernible in the end eleva- 
tion, and its guide bracket in both,front and end eleva- 
tions. It will be seen from the elevation of the 
pumps that there is no pump-rod guide bracket, the 
back links being so long as to practically eliminate the 
thwartship moment which the are described by the short 
end of the pump lever occasions. The backs of the columns 
have a graceful sweep, and the general arrangement 
seems to us to combine strength and simplicity, with as 
much grace as can be imparted to so eminently practical 
a piece of workmanship. The Germanic is 450ft. long, 
45ft. 2in. in beam, and 23ft. Tin. mean draught; displace- 
ment, 8500 tons, giving an immersed midship section of 
926 square feet. 

Besides the alterations to her machinery, the Germanic 
has undergone a thorough overhaul fore and aft, and 
many improvements have been introduced in order to 
make her practically equal, as regards comfort, to the 
Majestic and Teutonic, belonging to the same line. The 
saloon, situated amidships, has been re-decorated, and the 
table and seating arrangements have been re-modelled. 
In the library, which is arranged immediately above the 
main saloon, a well has been_ introduced for the double 
purpose of giving light and ventilation, surmounted by a 
dome skylight about 16ft.square. Many other important 
features have been introduced in both decoration and 
appointments, but which do not quite come within the 
scope of engineering interest. We shall shortly be able 
to put before our readers a working drawing of the new 
boilers of the Germanic, for which, with that of the 
engines, we are indebted to, Messrs. Harland and Wolff, 
whose courtesy in the matter we take this opportunity of 
acknowledging. We are also indebted to Messrs. 
Maudslay, Sons, and Field, for the figures cited above 
relating to the old engines, which, though superseded, 
have given so much credit to their makers, and satisfac- 
tion to their owners. ‘j 








A Livk IN THE History or SupMaRinE Boats.—In the United 
States Navy-yard at Brooklyn is a curious specimen of naval 
architecture, which is styled locally the ‘‘ Intelligent Whale,” 
although that is not its official name. It is a submarine boat, 
which was purchased by the Government some years ago, and 
which was intended to be used in fastening torpedoes under war 
ships. It is a stumpy ‘‘cigar-shaped” boat, with its midship 
diameter equal to about half the length ; on top is a conning tower 
for the steersman, whose head is in this tower or dome, while pro- 
jecting side windows are also provided, affording a view forward, 
the windows being all protected by outside gratings. At the stern 
is a screw propeller, which is driven by tour men by means of 
gearing. Movable horizontal rudders or fins control the depth of 
tiotation. The boat was to carry a crew of thirteen persons. 
During a test several years ago, in the North River, the boat went 
to the bottom and did not rise, and before it could be raised by 
wrecking derricks all the men were killed. The craft was after- 
wards removed to the navy-yard and placed_on dry land in a 
deserted corner, where it now remains, 

THe TINwoRTH ART EXHIBITION.—The name of Mr. George 
Tinworth has now been long familiar to our readers as that of a 
modeller in clay of scripture subjects ing considerable 
imaginative power. He stands, indeed, almost alone, having, so 
to speak, created the class of work which has come to be associated 
with his name and that has done so much of late years to beautify 
and enrich our cathedrals and churches. His wonderful skill in 
composing and grouping large numbers of figures and minute study 
of appropriate detail leave little to be desired in him as a delineator 
of the noble scenes of the Old and New Testaments, where he is 
so much at home, though occasionally perhaps the spectator feels 
the want of a somewhat closer study of anatomy and proportion. 
His work has been compared by a well-known critic with that of 
the famous Nuremburg artificers of the sixteenth century, and, in 
fact, there is something so reverent and devout in the artist’s 
handling of his subject that we are unconsciously carried back to 
@ period in the worla’s history when all the best things in art were 
the expression of a deep religious sentiment and men worked for 
love rather than gain or honour. Highly gifted, rather than highly 
trained, Mr. Tinworth shows in his panels—scenes from the history 
of Moses—all the originality of conception and quaint individuality 
of treatment belonging to an artist unfettered by those too rigid 
canons of art which so often develope technical excellence at the 
expense of the higher gifts of the imagination. Those who have 
been privileged to see the recent exhibition of his works, shown at 
the Lambeth premises of Messrs. Doulton, to whose enterprise and 
discrimination he owes so much, will have found these latest 
examples of Mr. Tinworth’s skill in every respect up to the high 
= of excellence for which this artist has accustomed us to 
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BELFAST AND ITS INDUSTRIES. 
(By our Special Commissioner.) 
THE YORK-STREET FLAX SPINNING AND WEAVING 
COMPANY, LIMITED. 

Next to Messrs. Harland and Wolff the York-street 
Flax Spinning and Weaving Company employ the greatest 
number of people, and the works are without doubt the 
largest of the kind in Ireland, and therefore probably in 
the world, and are one of the sights of Belfast. They 
were the first of the kind in Ireland, and were 
founded in the year 1830 by the late Mr. Andrew 
Mulholland, whose son, the late Lord Dunleath, and his 
partner, Mr. O. B. Graham, sold them to the company in 
1864. The present head of the concern is Mr. R. H. 
Reade, J.P., and he with Mr. Wm. Crawford and Mr. O. 
B. Graham, jun., are the managing directors. Since the 
date of the formation of the company the works have 
been very largely increased by the purchase of another 
flax spinning mill and a bleaching green, and now the 
whole of the manufacturing operations are carried on 
which are required to convert the raw flax into the 
finished linen. The original and principal mill is in 
York-street, the other mill is in York-road, near the 
station of the Northern Counties Railway, and is under 
the management of Mr. Morrow, while the bleachin 
establishment is at Muckamore, County Antrim, an 
under the management of Mr. A. Cowdy. The total 
number of persons employed by the company in its 
various manufactories is 4500, and the works contain 
59,000 spindles and 1000 looms, driven by several sets of 
engines, aggregating nearly 2500-horse power. 

After explaining the object of my visit to the secretary, 
Mr. D. Lowson, he handed me over to Mr. John Craig, 
the very capable engineer of the York-street establish- 
ment, who has been in charge of the works for the last 
thirty years, and has very decided opinions as to how 
engineering work should be carried on. 

The works are of immense size, and the visitor is some- 
what bewildered by the number of buildings and different 
floors; but by the courtesy of the secretary, I am able to 
send you the plan—Fig. 1—which will clearly show the 
arrangement of the establishment. The works occupy a 
space of 786ft. by 221ft., or an area of four acres, extend- 
ing from York-street on the east to North Queen-street 
on the west, and from Henry-street on the south to 
Sussex-street on the north. The visitors will enter the 
office block, marked 11, in Henry-street, and will then 
proceed to make a tour of the various buildings, following 
the flax in its progress from the raw state to its finished 
condition as tablecloths, pocket handkerchiefs, &c. &c. 
Taking the blocks somewhat in the order in which they 
will be visited, we may say that Block 15, adjoining 
North Queen - street, is a fireproof building of eight 
storeys, with an intermediate floor between the first and 
second ; it occupies a space of 124ft. by 50ft. 

The ground and the first floor and the fourth, fifth, 
sixth, seventh, and eighth floors are all used as flax stores, 
and have no artificial light. The second and third floors 
are used as linen stock rooms, and are lighted by gas or 
electric light. The block contains the stairs, lobbies, and 
cage hoists which serve the wings, also covered loading and 
receiving chambers, and a tackle hoist at the north end. 
Here are stored the flax, tow, dressed line, brown cloth, 
&c , and it may be well before going further to state that 
the material as it arrives in the rough state is known as 
‘‘ flax ;” this, after it has been hackled and dressed, is 
designated “line,” and the waste product is called “tow.” 
It is very interesting to examine the various classes of 
flax as they come in; the material varies from an almost 
white colour to very dark brown, and I was informed 
that the very best quality comes from Courtrai, in 
Belgium, and not from Ireland, as would be supposed. 
The Belgian flax is beautifully scutched, and I believe 
that the Irish flax would obtain better prices if it were 
more carefully treated by the growers. Quality, of course, 
depends also upon the soil, humidity, and the season. 
The roof of the building forms a water reservoir, 
supplying hydrants in the lobbies. 

Nos. 16 and 16a form one block, 299ft. by 46ft. A fire- 
proof building, at present five storeys high, but a sixth 
floor is now being added; this block is known as the 
preparing mill, and it is here that the raw flax is first 
treated. On the fourth floor the flax is first treated, and 
is dressed by hand by men; the rough flax is drawn 
through combs to remove the dirt and particles of bark. 
This is a very dusty process, and was very bad for the 
health, but now a cowl is fixed just in front of the comb 
before each man, and this communicates with a ventilat- 
ing shaft in which suction is kept up by means of a 
rotary fan, so that all the dust is immediately carried 
away below. On this floor are also the hackling machines 
attended to by boys; these treat the flax roughly, and 
both this and the previous process of hand dressing form 
the preliminary treatment. In the room where the 
hackling machines are placed are also machines for 
cutting the fibre into the middle and two ends, thus 
making three different qualities suitable for different pur- 
poses. On the fifth floor the product already treated on 
the fourth floor is now dealt with by hand, and sorted 
into a number of different qualities; this is a very im- 
portant department, as the sorting requires a good deal 
of judgment. 

The first floor of the building is used for tow carding 
and preparing; the second and third for flax or line 
preparing, which includes spreading, done by women, who 
feed the line on to leather bands, and the machine pro- 
duces the ‘‘sliver,” thence it passes to other machines 
which further treat the “sliver,” and then it goes to the 
drawing and roving machines. All the upper floors of 
the block are to be lighted shortly by electricity, instead 
of by gas, and the whole of the spinning mill also. I 
shall refer hereafter to the electric lighting plant. Upon 
various floors are installed small gas engines which drive 
rotary brushes, and these are used to clean the hackle 
pins and also the combs of the carding machines. Besides 





this there are troughs in which the parts can be boiled 





when necessary, 80 as thoroughly to clean them al], 

The east end communicates with the spinning mil|— 
Block 10—through a building 26ft. by 16ft., of six storeys 
of which the second, third, fourth, and fifth are used for 
storing rove on its way to the spinning mill; the sixth foy 
reeling room stores, such as pirns, bobbins, &c.; and the 
ground floor with addition is the engineers’ shop. The 
part on the ground floor marked 17, and the adjoinj 
room, are devoted to repairs to the hackling machines, 
while 29 and 30 is the mechanics’ shop. Here are about 
six lathes, drilling machines, smiths’ fires, fitters’ benches, 
&c.; and all the repairs of the gigantic establishment are 
here carried out, castings, of course, being procured from 
outside. To keep 1000 looms in proper order, besides 
the numerous other machines, is no light matter. 

The next block, 10, is the spinning mill, which measureg 
221ft. by 42ft. The ground floor is used for hackle 
makers’ shops, engineers’ stores, wood turning and 
fluting shops, and weaving, beetling, cropping, and 
lapping rooms. Here are placed very heavy hydraulic 
mangles, some by Messrs. Urquhart, Lindsay and Co., of 
Dundee, and some by other makers. The second, third, 
fourth, and fifth floors are wet spinning rooms. The 
atmosphere here is very oppressive, the temperature ig 
about 85 deg. Fah., and the vapour given off by the hot 
water troughs through which the fiax passes is very 
considerable. 

The spinning machines are tended by girls, and I may 
remark in passing that women, boys, and girls, as a rule 
wear nothing whatever on their feet while at work. The 
sixth floor is a reeling room, from which there is a wire. 
rope tramway, 103ft. long, to the drying loft on the third 
floor above theboiler-house. This tramway was designed 
and constructed by Mr. Craig, and is very simple; the full 
tram runs down by gravity and the empty one ascends, 
There is a simple wooden drum to which a hand brake is 
applied to control the speed, and the apparatus has been 
at work now about twenty-seven years; it only cost about 
£35, and effects all the work for which previously twenty- 
eight old women and girls were kept constantly going up 
and down stairs and across the yard carrying the reels to 
the drying loft. 

Here are also the reeling machines which take off the 
yarn on to reels, some of the product being sold in the 
form of hanks and some on reels. This goes to the 
hand-loom weavers, of which there are still a considerable 
number in the North of Ireland. The engravings on page 
59 speak for themselves. Fig. 3 is a view in the great 
weaving shed. Fig. 4 shows the warp winding shed. 
Fig. 5 and Fig. 6 the drawing and roving, and the 
spreading rooms. It will be seen from the plan that 
on the Henry-street side there are various blocks 
used as offices, stores, sale-rooms, &c., and these 
contain lapping and measuring machines. As this por- 
tion of the premises is driven from one centre, it will be 
best to now describe this plant, which is installed in the 
middle of the quadrangle. First, there are eight Lanca- 
shire boilers, figured 19, 22, and 23, but those figured 19 
have long been disused, and the rest provide all the 
necessary steam. Of these six, one is always idle 
in regular rotation, and stands idle for a week for 
cleaning purposes. Each boiler is 35ft. long and 7ft. 
diameter, and has two furnaces each 2ft. 10in. dia- 
meter; the grates are only 4ft. din. long, which is 
considered amply sufficient. There are no mechanical 
stokers and no economisers. Two firemen attend 
to the five boilers, which are worked at a pressure 
of 88 lb. per square inch. Some have been in use 
forty years, but during that time have been repaired. 
Great care is taken by the engineer to economise the 
coal. He states that if the main damper were left full 
open it would entail great waste, as the grates would not 
be kept covered, and excess of air would pass through. 
He therefore keeps it partially closed, and also has so 
arranged the damper of each boiler that it cannot be 
fully opened. It is, therefore, necessary for the fireman 
to keep his grate perfectly covered, otherwise the pressure 
of steam would at once fall. I think this will perhaps 
account for the results obtained, and set forth in a table 
further on. To show what careful firing will do, I may 
say that years ago eight boilers and three firemen only 
did the work now effected by five boilers and two firemen, 
and of course the consumption of coal was much greater. 
These boilers supply steam to three beam engines, respec- 
tively figured 25, 26, and 27. 

No. 25 has one vertical cylinder 35in. diameter, with 
5ft. stroke, fly-wheel 20ft. diameter, and running at forty- 
five revolutions per minute; the fly-wheel is toothed, and 
drives a pinion, and conveys power to the preparing mill, 
No. 16 and No. 16a on the plan. This engine is provided 
with Corliss valve gear, and was built by Messrs. Hick, 
Hargreaves, and Co., of Bolton; it developes about 320 
indicated horse-power in ordinary work. 

Each of the other two engines, 26 and 27, has a 
cylinder 35in. diameter by 7ft. stroke, with a fly-wheel 
27ft. diameter, running at thirty-two revolutions per 
minute. Both the cranks work on to the same fly-wheel 
shaft, and the power is given off to pinions. This pair of 
engines give off about 800 indicated horse-power, but 
would develope 1000 indicated horse-power if desired. 
They drive the Spinning Mill Block 10,10. They were 
first put down in 1847, but had new cylinders and Corliss 
gear fitted in 1880 by Messrs. Hick, Hargreaves, and Co. 
I may remark that the gearing appears to work beau- 
tifully, and there isno perceptible knocking. Vertical shafts 
driven by bevel wheels supply the various floors. The 
whole of these engines work condensing, the water being 
cooled in the mill cooler, shown on the plan. Above the 
boilers are the drying-rooms, where the reels are dried. 
At present, poles are used; but the whole block is now 
being remodelled, and part of the work will be carried 
out by drying machines. The builders are now at work 
upon it. In passing, I may state that all the structural 

terations and additions are designed by Mr. Craig, who 
comers to be able to take in hand architectural work as 
well as engineering. ; 

Leaving now the section known as the Mill, we pass 
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to the other half of the establishment, which is known 
as the Factory. This consists, as will be seen from the 
plan, principally of weaving sheds. No. 9 is a one-storey 
building, containing plain and Jacquard looms, and No. 94 | 
i; also a single-storey building communicating with No. 9, 
and used as a weaving shed. No. 6 is also asingle-storey 
puilding, all these weaving sheds being top lighted by | 

Jass, and heated by steam. The amount of vapour | 
present in the atmosphere makes it very unpleasant for | 
visitors, although to the casual observer it does not seem 
to affect prejudicially the health of the girls and women | 
employed there. No.4isa similar building to the other 
weaving sheds. No. 3 isa five-storey fire-proof building, 
the ground floor is used for weaving, the second for wind- | 
ing, the third for warping, beaming, and warp-sizing, the 
fourth for winding, and the fifth for warp-sizing. 

Block 7 has four floors and an attic ; these are used as 
stores for weft, as winding and warping rooms, &c. 

Block 8, which has two floors and an attic, it is used on 
the ground floor as a drawing-in, reed, heddle, damask 
eards, and beam store; the second floor as offices 
and looking-over rooms, and the attic as stores. 
The whole of the factory is driven by the pair of engines 
marked 5a; these are beam-engines of the same type as the 
other engines already described, have wrought iron beams, 
and are worked condensing, the cylinders are each 88in. 
diameter and 7ft. stroke, and are fitted with Corliss valves. 
There run at 29 revolutions per minute, and develope 500 
to 600 indicated horse-power. They were built for 1000 
indicated horse-power by Messrs. Hick, Hargreaves, and 
Co., of Bolton, and installed in 1879. These engines are 
at present only used to about half their output, and 
steam of 32 lb. only is employed. The fly-wheel is 26ft. 
diameter, and weighs 60 tons. The engines which were 


HOUSES 


no accumulators will be employed. A neat switchboard | 
is also now fixed in position. The main engine is, of 
course, shut down as soon as the bell rings for the 
departure of the workpeople, and the bulk of the lighting 
is then done with; but in order to afford light in the | 
corridors and one or two lights in each room, a small | 


factory, or an average for the engines alone of 1°52 Ib. 
of coal consumed per indicated horse-power per 
hour. This result, if must be remembered, is achieved 
with single vertical cylinder engines, non-compound, but 
condensing, and must undoubtedly be considered as very 
good. The engineer himself considers that the use of high- 


| pressures in the boilers and compound or triple-expansion 


| condensing engines could not improve the above figures, 
| while he would undoubtedly have a much higher bill for 
| the repairs of both boilers and engines. 


I have, of course, no means of checking the correctness 
of the allowance of 11b. and 4 lb. respectively made for 
heating purposes in the mill and factory; but I have no 
reason to suppose that they are incorrect, as there are 
long ranges of uncovered steam pipe for heating, and also 


| the numerous troughs kept almost at boiling point must 
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Marshall’s vertical engine will be started a few minutes 
before the bell rings, and this will then take the light 
load. The whole system appears to have been well 
thought out. 

Besides the dynamo already alluded to there are one or 
two others of a small size in various parts of the works. 
Several gas engines are also in use, notably one which 
drives the hoist and the lapping and folding machines, 
and one to drive the hydraulic pumps which feed the 
various presses used for baling and packing goods; there 
is also a hydraulic hoist by the Hydraulic Power Com- 
pany, of Chester. By the courtesy of Mr. J. Craig I am 
able to append the results obtained in actual working 
for the six weeks ending 30th May, 1896. It will be 


| 


consume a great deal of steam. I may add that the 
chimney shafts are about 140ft. high. It is very interest- 
ing to observe the perfect running of the old gear wheels, 
and my attention was particularly drawn to the forms of 
the teeth by the engineer. He states that at the present 
day the chief makers of gear wheels will not give him 
what he requires, they supply wheels which are so 
designed that only two, or at most three, teeth are pro- 
perly in gear at once, instead of the far greater number 


| which were in gear together in the old designs. He 


showed me some cast steel wheels, made by certain 
makers of repute who shall be nameless, which do not 
at all satisfy his requirements, and he states that from 
inspection he can see that such wheels must cause 
tremendous noise and vibration. The visitors will possibly 
view with interest the various points here raised, for 
surely the manufacture of gear wheels is not going back- 
wards instead of improving. Metal teeth of good design 
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in use before were built by Messrs. Coates, of the Lagan 
Foundry, Belfast, and had cylinders 45jin. diameter, | 
fitted with stamper valves. The fly-wheel has both | 
internal and external teeth, and drives an internal and | 
external pinion, each of which drives one of the main 
shafts. The cooling pond will be seen next to the weaving 
shed 9a, and as it is much too small for its work the 
water is carried up to a height of about 16ft. above the 
surface of the pond, and is allowed to fall in drops on | 
to stages built of wooden rods, thus permitting free con- | 
tact with the air. This+ype of air refrigerator has been | 
in use about twenty-one years. 

Steam is provided by four Lancashire boilers, of which 
three are in constant use, and the fourth is idle for a 
fortnight, allowing time for cleaning. Each boiler is 35ft. 
long by 7ft. diameter, with grates 4ft. 3in. long; and there is 
an economiser, No. 33 on the plan, placed next tothe chimney 
stack, Next to the engine-house is a large room, No. 5 
on plan, which is now being fitted up to take the electric 
lighting plant. No special engines will be used, but all 
the power necessary will be easily obtained from the 
main shaft passing through the end of the room. The 
work is now in progress, and Mr. Craig showed me the 
arrangement for driving, which will be effected as 
follows :—Upon the shaft will be fixed a split cast steel 
shrouded toothed wheel, and this will gear with a cast 
steel pinion on a countershaft; the pinion is provided 
with a friction clutch, made by Messrs. Moore and 
Korte, of Leeds, in such a way that the expansion ring 
is drawn clear of the pulley when not in use. 

Upon the countershaft will be keyed a wide rope 
pulley, which will be supplied with three sets of ropes, 
each set to drive one dynamo. Upon the floor of the 
room will be placed a rope guide-pulley for each dynamo, 
as shown in Fig. 2, where D denotes the dynamo pulley 
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and C the guide pulley. In this way the machines are | 
got into much less space than if guide pulleys were not | 
used. One of the machines is already in position. It is 
built by Messrs. W. H. Allen and Co., of Bedford and 
London, and will develope 115 volts and 500 ampéres at | 
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| observed that the engines are indicated at least every 


week, and a record is carefully kept in a diary for the 
purpose. 


articulars of ILH.P. and coal consumption for the six weeks ending 
30th March, 1896 :— 





Milll.H.P. Factory Mill coal. Factory coal. 
I.H.P. tons.cwt.qr.lb. t. ewt.qr.Ib. 
504°63 65 15 0 0/28 500 
537 06 
595 *85 
508 *44 
544 °53 
483 °79 


76 3174°30 ¢ 


4 o’clock, 20th April | 1028° 
28th ,, 38 15 
7 ~~, 6th May 
1 » 344s 
4 
7 


NMwhyowrw 
“10 GG 


22nd ,, 


” 
” 30th ”? 1 





0 
0 
0 
0 
166 0 0 0 


2713 1 9 





1050°12 529-05 


The time worked was fifty-six hours per week. Milltons: 
144,193 . 
64 tons 8 cwt. 1 qr. 91b. = 2 = 2°45 Ib. 
34 tons 8 cwt. 1 qr. 9 56 x 1050°12 5 per 
hour per indicated horse-power for all purposes at the 
mill, no deductions being made for supplying builder’s 
hoisting and engines with steam for the last three months. 
61,978 





oy: ota : 7 4 rt. ‘ a ee 22 ta = 
Factory tons: 27 tons 13 ewt.1 qr. 9 Ib 56 x 529°05 
2:09 lb. per hour per indicated horse - power for all | 
purposes at the factory. Average for all purposes through- 
out the works, 2°33 lb. of coal per indicated horse-power | 
per hour. 
It should, however, be pointed out that a great deal of | 
steam is used for heating the troughs of the spinning 
machines and for heating the works generally, and at the 
season of the year under consideration this is put down 
by the engineer at about equal to 1 Ib. of coal per indicated | 
horse-power for the power used in the mill, and at }]b. 
of coal per indicated horge-power for the power used 
in the factory. If these figures be deducted from the | 
total, making no allowance for the builder’s hoist | 
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are here considered far better than the best wooden 
mortice teeth; but a great many of the latter type are 
still used. Some of them have lasted as long as seven- 
teen years, but of course the bulk need new wooden teeth 
every two years, or even less. Duplicate wheels are kept 
in stock always ready to replace the others in case of 
breakdown, the wood used being beech. I noted specially 
that the wheels in use rolled upon one another with 
hardly the least noise, and I commend to the notice of 
members of the Institution of Mechanical Engineers the 
way in which the whole of the transmission of power is 
effected in this large establishment. 


THE BELFAST ROPEWORK COMPANY, LIMITED. 

Having visited a representative shipbuilding yard anda 
fine spinning mill, I thought it would be well to inspect 
the works of the Belfast Ropework Company, Limited, 
situated at Connswater, about two miles from the centre 
of the city. It is probably one of the largest rope- 
works in the world, and will well repay a visit. Before 
the year 1876 there was a rope business on the 
same site; but it was incorporated as a limited 
company in that year, and since its formation the 
business has rapidly extended, and is still extending, as 
will be described later on. The directors are all very well- 
known gentlemen :— Mr. G. W. Wolff, M.P., of Messrs. 
Harland and Wolff, the eminent shipbuilders, is the chair- 
man of the company, and Mr. Abram Combe, of Messrs. 
Combe, Barbour, and Combe; Mr. R. W. Murray, J.P., 
of the Whitecross Company; Mr. J. J. Shillington, J.P., 
of the Broadway Damask Company; and Mr. W. H. 
Smiles, son of Dr. Smiles the author, are the other direc- 
tors. The last-named gentleman is also the managing 
director; but on the occasion of my visit he was away 
from home. 

The site for the works has been well chosen, as it is in 
the centre of a large working-class population and in close 
proximity to the shipbuilding yards. The river Conns- 
water is very shallow, and is, in fact, only a small stream, 
and is not navigable; it runs into Belfast Harbour, and 


875 revolutions per minute, and is compound wound, for | engine, we get 1°45 1b. for the mill and 1:59 1b. for the | supplies fresh water for the boiler feed to the works 
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during low tide, and the brackish water at any period of 
the tide is used for condensing purposes. 

It is stated that the value of property on the County 
Down side of the river, which forms about one-ninth of 
the borough, has increased from £40,000 to £80,000 per 
annum since the Ropework Company began business, 
and the buildings, which are of one storey, cover twenty 
acres of ground, while the extensions to which I refer 
later cover an area of about eleven acres more. 

To show the rapidity with which the establishment has 
progressed, I may say that three years after its for- 
mation the company employed nearly 300 hands; in 
1883 these had increased to 600; in 1885 to 800, and 
now they number about 2000, quite half of whom are 
females, with an office staff of sixty to seventy clerks, 
including shorthand writers, typewriters, order and 
advice clerks, book-keepers, kc. The works are divided 
into two parts by the Connswater river, and these two 
‘parts are devoted to different work. Entering the offices, 
Block 11, I was received by the secretary and handed 
over to the manager, Mr. Howitt, who very courteously 
conducted me all over the establishment. The bulk of 
the structures have brick walls, and the roofs consist of 
wooden lattice beams of the peculiar bow form to which 
I alluded in describing the works of Messrs. Harland and 
Wolff; these appear to be a speciality in Belfast, and are 
made on a large scale by about three firms, the beams in 
the present works being supplied by Messrs. McTear and 
Co. No iron is used in the roofs at all, purlins run 
across from truss to truss, and upon these are nailed 
boards running across, which are, in turn, covered with 
felt, the joints of the felt are covered with strips of wood, 
and the whole is well tarred outside. This is probably 
the cheapest form of roof which could be made, and to 
all appearance is perfectly weather-proof. The system 
has stood the test of many years’ use, and is much 
approved of in the district. Ventilation is given by fixed 
louvres in the sides of a glazed lantern running the whole 
length of the sheds. 

The first ten numbers on the block plan are stores, and 
here are stocked the raw products which are to be treated ; 
they consist of Italian and Russian hemp, Manila hemp, 
Sisal, New Zealand fibre, and coir or cocoanut fibre; the 
last named is received as yarn which is spun by hand in 
the Philippine Islands and elsewhere, but the rest is all 
received in the rough state. 

The various materials are employed for different pur- 
poses, the soft fibres, such as Italian and Russian hemp, 
being used for twine, fishing lines, sash cords, and 
generally for goods which must be pliable, while the 
harder, stiffer fibres are used for ropes, kc. The Italian 
hemp is much lighter coloured than the Russian, the 
Sisal is creamy white, and the Manila is brown. Manila 
is made up in small hanks, and the Russian hemp is in 
bundles of 14 1b., these being afterwards packed into 
bales of 2} cwt. to 5 cwt. Passing across a bridge, we 
first visited the portion of the establishment on the south- 
east side of the river; here all the soft material is treated 
first. It is brought into Block 38, and the Italian and 
Russian hemps are there passed through softening 
machines provided with rollers similar to goffering 
rollers, but on a much larger scale, and made by Messrs. 
Combe, Barbour and Combe, of Belfast, and Messrs. 
Lawson, of Leeds. The material used for twine making 
and for pliable goods all requires softening, but that used 
for ropes is not so treated. From the softening machines 
the hemp is taken to the breaker or teazer cards, which 
clean it and free it from short fibres. 

The hemp to be used for ropes is simply divided into 
convenient bunches by men and passed on to the hackling 
machines, which are tended by boys; here all the short 
fibres are taken out and the rest is freed from dirt. The 
Italian hemp has fibre often 10ft. long; this is too long 
to be treated, and has to be cut into lengths of about 
8ft.; this is done by a special machine which does not 
cut the fibres short off but frays them out at the ends. 
The waste from the hackling machines is known as bolt- 
rope tow, and is used for making twine, as the fibre is 
shorter. All the hackling machines are by Messrs. Combe, 
Barbour, and Combe, and Messrs. Horner and Co., both 
of Belfast. A small amount of hand hackling for special 
work is still done. After being hackled the product goes 
into Room 33, and is there put on spreading or preparing 
machines by women. These machines form a sliver, 
which is passed through a whole series of machines until 
the final sliver is fit for the spinning machines. 

As I previously remarked, the Sisal and Manila require 
no hackling, the Sisal fibre being only about 2ft. to 3ft. 
long, and both these qualities go direct to the spreaders; 
ten slivers are taken each time, and they are doubled 
seven times to form the final combined sliver, which is 
perfectly regular in form, the Manila fibres being in- 
dividually from 6ft. to 10ft. long. They go thence to 
Good’s automatic spinning machines, made by Messrs. 
Lawson and Co., of Leeds; these are placed in Room 82, 
illustrated in Fig. 10. Here will be seen trawl lines in 
process of manufacture, and box cord, which is made of 
bolt-rope yarn. Russian hemp also is here spun into 
yarns in a spinning frame by machines built by Messrs. 
Lawson, of Leeds, and here are a set of machines making 
6in. rope, which can be made without joint 150 fathoms 
long, and sells for about 30s. per cwt. I was informed 
that although there still lingers a prejudice in some 
minds that ropes are better made on the ropewalks than 
by what is known as “house” machinery, it is im- 
possible for even a practical man to distinguish between 
the two products when made. The “ house” machinery 
plant is shown in Fig. 9. 

No. 40 is a ropewalk, and here are made the lighter 
kinds of material, such as twine and ropes up to lin. cir- 
cumference ; fishing lines and whip cord are here made of 
flax yarns, and es the shed is 760ft. long the length of 
cord here made without a join is very considerable. No 
work whate-er is done in the open air, and the factory 
is no doubt carrying out a vast quantity of work which 
before its formation used to be carried on in all sorts 
of out-of-the-way places, rope makers in a small way 








making small quantities of cord and rope in the open air 
in little country places. This ropewalk is to be converted 
into a store, and the work now carried on in it will 
shortly be transferred to the new building on land 
acquired where marked on the plan. Besides the small 
varieties already alluded to, I saw box cord being here 
made, and it was receiving a final polish by means of coir. 
The Manila hemp costs about £18 to £20 per ton, and 
the product is sold at about £32 per ton as manufactured 
goods. The Italian hemp is much dearer, costing about 
£30. 

The machinery in this part of the works is actuated by 
a pair of tandem compound horizontal engines with 
Corliss valve gear, built by Messrs. Combe, Barbour, and 
Combe, of Belfast. The cylinders are respectively 3lin. 
and 16in. diameter, by 4ft. stroke, and with a boiler pres- 
sure of 1001b. these engines develope in ordinary work 
about 800 indicated horse-power; the fly-wheel is 20ft. 
diameter, grooved for rope driving, and the power is taken 
off by twenty Manila ropes, each Tin. circumference. 
Some surprise will probably be expressed, especially by 
Lancashire engineers, at the use of Manila instead of 
cotton, but I was informed that nothing had been found 
to give better satisfaction, and the ropes appeared to be 
in beautiful condition. This engine merely drives the 
works on the South-east side of the Connswater River, 
there being no connection so far as power transmission is 
concerned with the rest of the works. 

Steam is provided for the engines by four Lancashire 
boilers, each 30ft. long and 8ft. diameter, two built by 
Messrs. Victor Coates, of Belfast, one by Messrs. D. 
Adamson and Co., and the fourth by Messrs. Galloway. 
The last boiler has rather larger firing doors than the 
others, and in it is consumed all the refuse from the 
machines technically known as ‘“shive,” containing all 
the dust and bits of bark from the raw material. Three of 
these boilers will do all the work required, and the fourth 
is periodically out of use for cleaning purposes. In the 
works just described the whole of the products is what is 
known as white rope ; that is to say, it is not treated with 
tar in any way. 

Passing across the river again, we first enter the 
tarring department. Outside this room there are 
stores of barrels of best Stockholm tar, and this is 
delivered into a shallow vat on the floor, where it is kept 
very hot by means of a jacket of boiling water. The 
yarn to be treated is first made up into what are known 
as “hauls,” or long lengths of about twenty separate 
yarns, laid together in parallel; these are then passed 
slowly through the hot tar, and afterwards between rollers 
which squeeze out all the superfluous liquid, and the hauls 
pass off thoroughly tarred and of the well-known dark- 
brown colour, but almost dry. The yarn is 40 per cent. 
heavier after leaving the machine than it was before 
entering the tar bath; and this is, of course, allowed for in 
selling, as all the products of the firm are sold by weight 
only. The tarred yarn is then thoroughly dried and put 
up in bobbin form again, when it is ready to be made up 
into ropes. The house machinery is not well adapted for 
making tarred rope,as the material is too sticky, and 
would cause great friction in passing through the plates; 
it is therefore treated in the ropewalks, to be hereafter 
alluded to. 

The waste fromthe other processes, as, for example, 
the short stuff which leaves the hackling machines and 
the breaker cards, is here treated in carding machines; 
it is then treated on spreading machines just as the longer 
fibre is dealt with; it is drawn and then passes to the 
roving machines, and is spun upon machines made by 
Messrs. Lawson, of Leeds, and shown in Fig. 10. The yarn 
is then twisted in machines built by Messrs. Boyd, of 
Glasgow ; these machines are provided with an automatic 
stop motion on every spindle, so that if one yarn breaks 
the spindle dealing with it is stopped automatically until 
readjusted, but the rest of the machine goes on working, 
These processes are carried on in rooms 17, 17a, and also 
in No. 20. Inthe next three rooms can be seen the pro- 
cess of reeling and hanking yarn, as a great deal of yarn 
is made and sold by the firm to other rope and twine 
makers. In No. 24 is carried on the warping, perforating, 
and rope making, and thence we pass into No. 14, 
which is the immense ropewalk shown in Fig. 8, and 
three acres in extent. In this walk the tarred ropes are 
made; the trolley cars or “travellers” carrying the 
twisting and laying gear are traversed by means of end- 
less ropes, and can be run at any desired speed; there are 
sets of tram lines, and one run is devoted to making the 
strands and another to actually laying the rope. The 
quick return motion on these cars avoids all loss of time. 

The separate yarns are twisted into strands, which 
are fastened to the hooks of the “travellers.” These 
recede on the tram lines from a stationary “‘foreturn,” as 
it is called. There are about a dozen hooks on each 
traveller, but, of course, all need not be used at once, and 
large and small ropes can be made on the same machine. 
A quantity of the fishing lines is made by hand on the 
“old” system. The spinner places the raw hemp in 
hackled form round his waist, the ends meeting in front, 
and after fastening a loop round the spindles which do 
the twisting, he proceeds slowly backwards, paying out 
the hemp and taking care that the ends of the fibre are 
caught in the twist. When he reaches the other end of 
the walk he fastens the extremity of the rope to a hook 
and begins again. : 

In another room are machines which are laying yarn to 
make twine; it will be understood that the best twine is 
made just as rope is made—Fig. 7—by putting a twist in 
each yarn, and laying two or more strands together, 
while the ordinary quality of twine is merely twisted and 
not laid. 

The machinery in the works on this, the north-west 
side of the river, is all driven by a compound vertical 
marine type condensing engine in Room No. 18, and 
another somewhat similar set in No. 21; the first set 
developes about 350 indicated horse-power, and the second 
about 680 indicated horse-power, or 1000 indicated horse- 
power in all for this part of the works alone. Steam s 
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provided for these two engines by six Lancashire boilers 
each 30ft. long and 8ft. diameter, of which five are in ye, 
at once. All are fitted with Bennis’ mechanical stokes 
It appears that about 120 tons of coal per week are used 


use 


when the works are in full swing. In No. 20 the twine 
receives its final treatment. It is first scoured by passing 
through shallow vessels of water and over cylinders 
covered with old cards from the carding machines ; after 
being thoroughly treated in this way it is practically 
smooth and free from small knots and burrs. It then 
passes to machines where it is treated with a kind of 
paste or farina, the surplus being taken off by rollers, 
After this process it is passed round slowly revolving 
heated rollers of large size, and polished with coir. [f 
leaves this machine with a beautiful polish and perfectly 
dry, and goes away to the balling machines, which are 
tended by girls. I was informed that about 40 tons per 
week are turned out of this balling shop alone. 

In No. 13 an entirely different class of goods is pro. 
duced, viz., the plaited cords used for sash lines, blind 
cords, log lines, &c., and these are put up in hanks by 
girls. Trawl nets are made in very large numbers by 
girls, and these nets of about 90ft.in length are worth 
about £10 each. Binder twine for self-binding reaping 
machines is made on a very large scale at these works, 
and of this there are two varieties, the hard and the soft, 
the hard being made of Manila and the soft of Russian or 
Italian hemp. ‘This branch of the industry has now 
reached such enormous dimensions that it is interfering 
with the ordinary trade of the firm, and therefore a new 
establishment is being put down on the other side of 
Bread-street in the south-east corner of the plan. Here 
about eleven acres of ground have been acquired, and the 
whole covered expanse will be undivided by partition 
walls of any kind, columns only being used to support 
the roof, which is made, in the way already described, of 
bow lattice trusses with wood and felt covering. The 
building is now nearly finished, and will be partially occu. 
pied in a few days; the main shafting is carried upon high 
standards, and crosses the line of the bays. Not a brick 
of this structure was leid on March Ist, 1896, so that the 
progress has been very rapid. A ropewalk is arranged 
in the centre of the building, and double lines of steam 
pipes will be laid alongside each run so that the day's 
output can be dried in the day itself. The firm will be 
able to treble their output of fishing lines and sash cords, 

The engine-house is built and the engine foundations 
are already in. To begin with, an engine of 200-indicated 
horse-power is to be put down, and three Lancashire 
boilers of the same size as those now in use. The 
main building will be lighted from a special plant 
by fifty are lamps. A chimney 125ft. high is nearly 
completed, and I believe that when the visitors 
arrive they will be able to see some rope making in 
progress in the new place. The old ropewalk is to be 
given up to the storage department. At present the stock 
of finished goods is very low, as the works cannot overtake 
the orders, but it is intended to keep large stocks as soon 
as the new premises are fully occupied. 

The dispatch department of the stores reminds one of a 
dock shed more than anything else, as there are divisions 
allotted to all the principal shippingroutes. A visit to the 
works should certainly not be missed. 








TRADE AND Bustness ANNOUNCEMENTs.—The order for tho 
clectric lighting of the National Gallery of British Art, now being 
built on the site of the Millbank Prison by Mr. Tate, has been 
placed in the hands of Messrs, Drake and Gorham, who are 
employing Russell's patent system of wiring throughout the 
building. Mr. C. N. Russell, whose agreement with the London 
and Lancashire Electric Company has terminated, has joined 
Messrs. Drake and Gorham’s staff, and is personally supervising 
the work at this important installation. 


THE NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAI 
ENGINEERS.—This Institute held a meeting in Wigan on the 
14th inst., when an interesting paper was read “! Messrs. F. Brady, 
G. P. Simpson, and N. R. Griffiths on ‘‘ The Kent Coalfield,” in 
which the writers gave the first public intimation as to the result of 
coal borings in Kent. They pointed out that the existence of such 
coalfields had long been surmised by geologists, and had now been 
proved by a bore-hole near Dover. This passed through 115/ft. 
before reaching coal measures, and then through 1173ft. of coal- 
bearing strata containing 21ft. llin. of coal. The thickest seam 
was 4ft., and the indications pointed to other seams being found at 
a greater depth. The quality of the mineral was proved by analysis 
to be excellent, and very little water was met with. The sinking of 
the first shaft was proceeding satisfactorily, and the second shaft 
was about to be commenced at once. The paper gave interesting 
particulars as to the borings, and as to the fossil imprints. The 
writers of the paper did not attempt to estimate the resources of 
the Kent coalfields ; but, assuming a much less area than Sir Joseph 
Prestwich thought probable, say, only 200 square miles, and taking 
only the workable seams of coal already proved, they could yield 
39 million tons of coal per annum for a century. 


HorseLess CARRIAGES AT HurLINGHAM.—A very large and 
influential gathering of those interested in the development of 
horseless carriages in France, Belgium, and England took place in 
the Hurlingham Club grounds on Wednesday, at the invitation of 
Sir David Salomons, who invited his English guests to meet the 

residents and committees of the Automobile Clubs of France and 
Belgium. Sir David had also organised a display of motor car- 
riages, which ran about the grounds, carrying many delighted 
passengers. The vehicles included a Serpollet steam carriage, two 
two-place Arnold—Benz—benzoline motor carriages, a Delahaye 
four-place benzoline motor carriage, a Daimler motor four-place 
carriage, a Lutzman four-place carriage, and a motor tricycle. 
All the carriages showed complete control in steerage and facility 
in turning corners, and some of them, especially the Serpollet 
carriage, made very high speeds. There was some odour of benzo- 
line vapour, which, considering the great variation in the work of 
frequent stopping and starting, was not surprising. There were, 
however, no hills to mount, and the grass grounds were easy to 
run over, as they are not at all soft. The Serpollet carriage 1s an 
old one, but its power and ease of control and freedom from vibra- 
tion were very favourably noticed in contrast to the serious 
vibration of some of the benzoline motor carriages. After about 
two hours’ display of these vehicles and other Hurlingham attrac- 
tions, Sir David Salomons sumptuously entertained his visitors 
from France and Belgium and his English guests at dinner in the 
club dining hall, where, among other speakers, were Sir David 
Salomons, the presidents of the French and Belgian Automobile 
Clubs, the American Minister, Mr. Bayard, Sir Richard Webster 
the first and last speaking in French and in English. 
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RAILWAY MATTERS. 


SeveraL locomotives were ordered from the United 
States and from England last year. On March 31st last, the 
total number of locomotives in Japan was 440, about 75 per cent. of 
which were of English make. Three German makers have supplied 
about thirty locomotives in all, and the remainder have come from 
United States makers. 

A TELEGRAM from Delagoa Bay, sent vid Komati 
Poort to avoid, according to the Times Cape Town correspondent, 
the censorship, says :—‘‘ The efforts of the new Governor and the 
railway manager to put an cud to the reign of confusion and cor- 
ruption here are being thwarted in every possible way by some 
of the officials, who resent the disturbance of the old state of 
things. The Governor, however, is said to be persevering in his 
efforts.” 

In the House on Tuesday Mr. J. P. Farrell asked the 
Chief Secretary to the Lord Lieutenant of Ireland whether he 
intended to proceed with the Light Railways Bill in Committee of 
the whole House, or refer it, as was done in the case of the 
Labourers Bill, to the Standing Committee on Law. Mr. Gerald 
Balfour said: ‘I propose that this Bill should be sent, as the Eng- 
lish Light Railways Bill was sent, to the Standing Committee on 
Trade.” 

An American contemporary says:—‘‘A bicycle rack 
for baggage cars has been designed by 8. J. Collins, General 
Superintendent of the Wisconsin Central Lines, to avoid the 
liability to injury by chafing and swinging which bicycles are sub- 
ject to if hung from the roof of the car. The rack is on one side of 
the car, and the bicycles stand on the floor at an angle of 45 deg. 
to the side. The space thus reserved is enclosed at the sides and 
covered by a shelf for baggage.” 


Tue new coal staiths erected by the North-Eastern 
Railway Company at Blyth were opened on Monday ; they will 
enable the export of coal from the port to be doubled. Hitherto the 
average shipment has been about 50,000 tons weekly. The staiths 
extend over a distance of 1000ft., and there are eight loading 
spouts. Alongside the depth of water is 24ft. at low water and 
35ft. high water neap tides and 38ft. high water ordinary spring 
tides. A cargo of coal from the Ashington Colliery was the first 
to be loaded at the spouts. The work of construction has been in 
progress for nearly three years. 


In reply to a question in the House, on Tuesday, on 
the railway accident at Preston, Mr. Ritchie said: ‘‘I have 
received a return of the accident referred to, and have directed an 
inspecting officer of the department to hold an injuiry. Until I 
receive the report of his inquiry I am unable to say what represen- 
tation—if any—I shall make to the railway company.” Sir W 
Lawson asked whether there had been a single accident due to the 
high speed of those trains ’ To which Mr, Ritchie replied: ‘‘I cannot 
answer that question without notice ; but I am not prepared to 
admit that high speed means danger.” 

A runaway electric car on the Nassau Electric Rail- 
way, Brooklyn, N.Y., caused a serious accident on the 7th ult. 
The car was an open one, and was ascending the Thirty-ninth 
street hill, when the trolley jumped off the wire—or, as the railway 
company claims, was pulled off by some mischievous person on the 
platform, and the car ran back down the hill, the motorman being 
unablo to apply the brake with sufficient power to stop the car. 
One passenger was killed, and about twenty injured, most of those 
seriously injured receiving their hurts by jumping from the car. 
At the bottom of the hill the car left the track and ran over to 
the sidewalk, where it was stopped by striking a telegraph pole. 
Engineering News says that the car was full of people. about 130 
riding inside and on the platforms and footboards, 


Tue most serious railway accident of the week, says 
Engineering News, was caused by runaway cars on the Baltimore 
and Potomac R. R., at Baltimore, Md., June 9th. A freight train 
of thirty-two cars had started for Washington, and was in the 
tunnel when a brake hose burst, causing the application of the 
brakes on the first twelve cars. The rear cars were not fitted with 
power brakes, and crowded up against the others with such force 
as to break a coupling pin. The twenty cars then ran back down 
the grade to the freight yards, passing through the Union station, 
and were switched on to the Northern Central R. R. tracks by a 
towerman, causing them to run to the Calvert station yards. The 
speed had been checked by a brakeman on the runaway cars, buta 
passenger car and the bumpers in the station were badly wrecked 
when the freight cars entered the station. One man was killed. 


A sErrous accident happened to the Scotch mail 
express early on Monday morning, and an inquest on the body of 
the one man killed was opened at the Park Hotel, Preston, on 
Tuesday, before Mr. John Parker, thecoroner for the borough. A 
double-engined mail train jumped the rails at this place, and the 
carriages were all much shattered and one or two smashed, several 
of them being overturned. The two engines left the rails, and 
buried themselves in the bank, where on Wednesday night they 
remained. The main line has now been fully repaired, and trains 
are running as usual, a considerable staff of men having been 
engaged in removing the wreckage. The engines of the wrecked 
train, however, are still firmly embedded in the soil, and it will 
take some time before they can be dug out preparatory to the lay- 
ing of a temporary line for their removal to the ordinary metals, 


In Belgium the State owns the main lines, and the 
light railways, remarks the Railway News, writing on this subject, 
join these lines at numerous points, and consequently bring traffic 
to them ; it was equitable that the State should contribute to their 
making. The existing lines in England are the property of private 
capitalists. Hence it is fair to ask what are the great railway 
companies going to do to facilitate the construction of light lines / 
We do not yet know the official definition of a light railway. We 
know that many useless and costly restrictions are to be done away 
with, and financial help is to be granted where necessary, and 
that the light railway which asks for help from Government will 
be a quasi-State line. The enterprise will want all the elasticity 
the Board of Trade can allow ; it will want help in every way to 
develope it; but, above all, what is wanted is a public-spirited 
policy such as that which has characterised the National Society of 
Local Railways of Belgium. 


Tue City and South London Railway Bill came before 
the Select Committee of the House of Lords, presided over by Lord 
Connemara, on Monday. The works had already been sanctioned. 
They contemplated the acquisition of the Church of St. Mary 
Woolnoth at the junction of King William-street and Lombard- 
street. No objection had been raised to the proposed demolition 
of the church in the early years of the proposed works, but in 
1895, the Home Secretary having reported to Parliament that 
probably it would not be necessary to interfere with the fabric, 
the acquisition of the crypt alone being sufficient, an agitation was 
started for the preservation of the church. Meetings were held, 
notably one at the Mansion House, and various antiquarian 
societies entered the arena against the company. The company’s 
Bill was contested in the Commons, and the committee of the Lower 
House was required, by instruction, to consider whether St. Mary 
Woolnoth should be demolished. The committee passed the pre- 
amble of the Bill, deciding, however, that the fabric of the church 
should not be interfered with, but that the company should receive 
consideration for the special expense they were put toin excavating 
in the crypt and the ground adjoining the church so as to avoid 
doing injury to the fabric. The vicar and churchwardens of the 
church, who were opposing the Bill, withdrew from the case on 
the Commons giving their decision, reserving their further 
Opposition for the House of Lords, 











NOTES AND MEMORANDA. 


THE spot activity of the sun has steadily declined from 
the date of the last report of the Astronomer-Royal, and on five 
occasions in the months of 1896, April and May, the sun has been 
—e free from spots; a condition which had not previously 
been observed on any day since 1891, March 28th. This improve- 
ment in the health of the sun may not interest Kensington 
astronomers as it may some others. 


In a recent number of the Comptes Rendus is a paper 
on the ‘‘ Preparation of Aluminium Alloy by a Chemical Reaction,” 
by M. C. Combes. A mixture of aluminium with a sulphide or 
chloride is heated till the reaction commences. The heat evolved 
during the chemical action is sufficient to melt the alloy formed 
provided that there is a sufficient difference between the heat of 
formation of the metallic sulphide employed and that of aluminium 
sulphide. Alloys of aluminium with nickel, manganese, and 
chromium were prepared by this method. 


In London 2634 births and 1770 deaths were registered 
last week. Allowing for increase of popuiation, the births were 
fifteen below and the deaths 108 above the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 16-2, 16-2, and 18°3 in 
the preceding three weeks, further rose last weck to 20°9. During 
the four weeks ending on Saturday last the death-rate averaged 
17°9 per 1000, being 9-1 per 1000 below the mean rate in the 
corresponding periods of the ten years 1886-95. 

EXPERIMENTS have been carried on in Germany by 
Drs. Hall, Riegel, Notbe, and others with the view of ascertaining 
how the bacteria of the soil may be rendered useful. Herr Notbe 
has succeeded in cultivating these bacteria on a large scale, and he 
is convinced that the sowing cf the bacteria necessary for the 
assimilation of nitrogen and the successful cultivation of leguminous 
plants will make soils more productive which need them, and will 
do so ina cheaper and more convenient way than the method of 
inoculating suitable earth, devised some years ago. 


THE recent report of the Astronomer-Royal states that 
for the annual trial of chronometers, which lasted for twenty-nine 
weeks, with a range of temperature from 42 deg. to 159 deg., 
eighty-three chronometers were sent in, and of these fifty-five 
have been purchased for the Navy. The performance of the 
chronometers generally is remarkably good, and sustains the 
improvement shown last year. The relaxation in 1892 of the rule 
limiting the entry for each maker to two chronometers seems 
to have worked well in securing a large supply of good 
chronometers. 

ACCORDING to a paper read before the Paris Academy 
of Science on ‘‘ The Dynometrical Work done on the Bicycle,” by 
M. Bouny, the work done on the brake showed that about 95 per cent. 
of the work exerted on the pedals was shown by the brake, the 
remaining 5 per cent. being absorbed by the friction of the axes of 
the pedals, the chain, and the axis joining the cranks. From this 
it would seem that M. Bouny was unfortunate in his selection or 
adjustment of the machine tried, for we have tried Beeston 
Humber machines and found that the mechanical efficiency reached 
nearly 99 per cent. 

AccorpING to a paragraph now making the rounds, 
the chimney stack of a German sugar factory was provided with a 
soot catcher, and six days afterwards the accumulation was removed, 
and found to figure up about 67001b., which, at a low estimate, 
ought to amount to about 175 tons ina year. While the correctness 
of the figures cannot be vouched for, it is safe to presume that the 
result of the experiment was instructive. Soot catchers are not 
very commonly used appurtenances to steam plants, and probably 
have little value except as means of complying with local smoke 
ordinances. But the object lessons, Cassver remarks, which they 
could teach might lead to very acceptable fuel economies, 


A NEW material for filling paper has recently been intro- 
duced under the name of ‘‘ Nematolith.” It is of a fibrous 
nature, and promises to prove of great utility asa filler. Chemi- 
cally speaking, a member of the asbestos family, it has an 
advantage over the latter owing to its freedom from the iron, lime, 
and sulphur compounds:that are usually found in crude mineral 
asbestos, the raw material from which Nematolith is prepared for 
paper-making a testing on analysis 96 deg. of pure silicate 
of magnesia. It is very white, and owing toits fibrous nature, it is 
readily retained by the pulp. It may be hoped that it will take 
the place in America of the very heavy filling of barytes there 
used, 

SELF-LUBRICATING bushings are one of the many con- 
veniences, an American contemporary says, enjoyed by moderu 
ower users. While unsuitable under some conditions, their use 
Is so general that one does not often realise how much trouble and 
tlme they save. The tendency is towards their extended use, 
especially in light high-running journals, and toward improve- 
ment in the line of their manufacture. Graphite naturally sug- 
gests itself for this service, and the bearings of the Graphite 
Lubricating Company are making an excellent record with its 
trolley bushings of graphite and bronze. These bushings are 
being used in certain parts of machinery, it is stated, by several 
well-known engineering firms. 


ANENT the various ways in which coal may be, and is, 
allowed to go to waste in all coal-mining regions, it is noted in 
Magazine that, according to an estimate of the late B. 
Coxe, the amount of coal lost in preparation and sent to the culm 
banks in the anthracite districts of Pennsylvania has been 35 per 
cent. of the total production, or, up to the close of 1892, a total of 
315,700,000 tons. At certain collieries, from the year 1820 to 1883, 
20 per cent. more coal had gone to the dirt banks than had been 
marketed, and from 50 to 75 per cent. of total shipments to dirt 
banks was not unusual. In view of these facts, the statement that, 
on the average, during the last fifty years not more than 30 per 
cent. of the coal mined has reached the place of consumption is 
not at all surprising. 


Cassier’ s 


WRITING on some remarkably ancient mills at Mantua, 
which was a flourishing city in the middle ages, a correspondent 
of the Miller says :—‘‘ Mantua stands on two lagunes, and between 
the upper and lower of these a dyke was constructed 700 years ago, 
and pierced with a number of arches. Over twelve of these arches 
are, and have been ever since the dyke was made, twelve mills 
named after the twelve apostles. Each mill bears in front, over its 
entrance, a statue of an apostle, while a figure of Christ occupies 
a central position in the middle of a long line of statues. The 
water flows with great force along the dyke to the lower lagune, 
and for the last 700 years this stream has served to grind the corn 
for the feeding of the multitude around.” Presumably the roller 
milling system has not reached Mantua. 


Nor infrequently the pursuit of microbe and germ 
theories leads people to absurd conclusions. In the Annales de 
Micrographie, M. Miquel gives statistics for ten years of the 
numbers of bacteria in a cuvic metre of air, both in the centre of 
Paris and in the park of Montsouris. In consequence of local 
improvements, the air in the park has gradually become purer, 
the number of bacteria having decreased from 480 per cubic metre 
in 1884 to 275 in 1893 ; but the air in Paris itself has increased in 
micro-organisms from 3480 in 1884 to 6040 in 1893. This large 
increase, Nature says, M. Miquel attributes to the greater -leanli- 
ness of the inhabitants, who, by dusting out and cleaning their 
houses and shaking carpets, &c., stir a large quantity of germs 
into the air. He even goes so far as to condemn this form of 
cleanliness on the ground that the germs are simply blown about 
by the wind, and find their way into the houses again, so that if 
you do not get your own germs back, those from your neighbours 
fly in at the window instead. 








MISCELLANEA. 


SHIPBUILDING appears to be making some progress in 
Japan. Plans are being supplied by Clyde builders for vessels that 
are to be constructed by the Japanese, and a considerable amount 
: — e other material is being prepared and shipped for 

e work, 


A company is about to be formed to be called the Civil 
Engineers’ Exploration Syndicate. The objects of the syndicate 
are, as will be seen from our advertisement columns, to acquire 
lands, contracts, and concessions, and to develope constructional 
undertakings at home and abroad. The capital of the company is 
to be £100,000. 


In a letter received from the Lords of the Admiralty, 
through the Governor of Pretoria, it is notified that three engineer 
studentships in her Majesty’s Dockyard at Devonport to learn 
naval construction will be given annually ‘‘ to sons of gentlemen in 
the Colonies on the recommendation of the Secretary of State for 
the Colonies,” provided they pass the required examination. 

TENDERS will shortly be invited by the United States 
Navy Department for the construction of three first-class line-of- 
battle ships, three high-speed torpedo chasers, and ten torpedo 
boats. These vessels will be built by private contract, and their 
construction will involve an outlay of nearly £3,000,000. The new 
line-of-battle ships will be of a type similar to the Kentucky and 
the Kearsage, except that the superposed turrets of those vessels 
wiil not be included in their plans. 

WITH a view to increased oil export facilities at Batoum, 
the work of deepening the port to 26ft. at the oil loading 
stage is being rapidly pushed to completion. The mole is to be 
extended to a length of 1750ft., so that the port can serve asa 
station for the Black Sea fleet in all weather. With this purpose 
in view, it is stated that the Government has already expended 
5,000,000 roubles on the port, and now 750,000 roubles more have 
just been granted to continue the work. 

ConcERNING the Chicago World’s Fair Medals a firm 
of recipients writes a contemporary that ‘‘a curious blunder 
occurs, for thereon it is recorded that Christopher Columbus 
landed in MDCCCXCIL., instead of MCCCCXCIL, iae., 1892 
instead of 1492.” This is not, however, the case. The statement 
is that the exhibition commemorates the 400th anniversary of 
Columbus’ discovery, and that it does this in 1892-8. Columbus 
on the reverse has a date to himself, namely, 1492. 


TuE trial trip of the Essex, one of two boats just com- 
pleted for the Great Eastern Railway Company, for passenger 
service between Ipswich and the coast, took place on the 14th 
inst. Like her sister ship, the Suffolk, the Essex has heen 
specially designed for the convenience of passengers travelling on 
the river Orwell and to afford a comfortable and a safe boat for 
making occasional trips out to sea, the latter being a popular 
feature with visitors to Dovercourt and Harwich and with the 
residents in Ipswich. 

VESSEL room, says a writer in the North-western Miller, 
has seldom been so scarce as it is now, and this with a good 
demand for boats. It was reported quite recently that this con- 
dition of things would be relieved, and more tonnage be available, 
but this has not proved to be the case. One day during the week 
there was but one vessel on the market, and shippers had 300,C00 
bushels of grain to be moved. This situation is attributed to the 
large amount of ore to be moved from the Lake Superior docks, 
together with the bad impression made on vessel owners by the 
difficulty in getting the corn fleet out of the Chicago river at the 
opening of navigation. 

THE Skate, torpedo boat destroyer, has broken the 
bracket supporting one of her propeller shafts. Her repairs were 
completed after her recent mishap, and the vessel proceeded into 
the channel for a three hours’ full-power trial of her machinery. 
After she had steamed at a high rate of speed for about an hour 
the engine-room staff noticed a peculiar jerking of the shafting, 
accompanied by a loud bumping noise. The engines were stopped, 
and it was then found that the propeller shafting bracket on the 
starboard side had become broken, and the trial had to be 
abandoned. It is believed, says the Army and Navy Gazette, that 
the plates on the starboard quarter, to which the bracket was 
secured, have been loosened, as on her way back to harbour a 
quantity of sea-water found its way into the boat. 


In the House of Commons on Tuesday Mr. Cohen 
asked the First Lord of the Treasury whether he could give facili- 
ties for the second reading of the London Water Board Bill. Sir 
F, Dixon-Hartland also asked whether he was aware that the 
home counties interested were utterly opposed to the London 
Water Board Bill, and desired to maintain the rights they already 
possessed, and have control over their own water, and would give 
the most strenuous resistance to a measure which virtually placed 
them under the London County Council; and whether, under 
these circumstances, he would consider the advisability of with- 
drawing the Bill. Mr. Chaplin, replying for Mr. Balfour. said :— 
“*It is obvious, in the present state of public business, that, unless 
the Bill is absolutely non-contentious, it would be hopeless to 
think of passing it during the present session. I do not propose, 
therefore, to proceed with the second reading. I am fully alive to 
the importance of the question, and I hope to take an early 
opportunity of dealing with it during next session.” 


Mr. J. W. ScHorre.p, a Sheflield manufacturer, has 
directed the attention of Sir Howard Vincent, M.P., to the severe 
American competition to which Sheffield file manufacturers are now 
subjected by their American rivals in the English markets. ‘‘ My 
agent,” he says, ‘‘ writes me this morning that a large order, for 
which we quoted an outside discount, has gone to America at 
674 per cent. and 5 per cent., and this, with freight and charges, 
represents approximately 70 per cent. off Sheffield list, which will 
mean a heavy loss if supplied by Sheffield manufacturers.” Mr. 
Schofield adds that surely the time has come when something 
should be done in the way of practically testing protection by 
the imposition of a duty on goods, which can be seriously affected by 
combination on this side. He suggests in that connection agri- 
cultural machinery and files—each of them small matters in them- 
selves, but of vast importance to those in this country engaged in 
their production. Sir Howard Vincent, in his reply, says that he 
is painfully aware of the existence of this state of affairs, and has 
for years past done his best to remedy it, but expresses his sorrow 
at having been almost single-handed in the matter, and at 
receiving so little support from any quarter. 


On Monday an extraordinary accident occurred at the 
Carlton Ironworks, Stockton, where three furnaces have beenin blast, 
two producing basic iron, and one making ordinary Cleveland pig. 
During the early morning of the day named the upper part of the 
last-named furnace, for a depth of 25ft., completely collapsed, 
bringing with it a part of the lift, and killing the only man who 
was on the platform of the furnace at the time. The shell of the 
furnace seems to have been ripped up vertically, and partly slid 
over the lower part like an extinguisher, while the materials con- 
tained in the part of the furnace which collapsed were precipitated 
to the ground, injuring several men who were working on the 
beds. It is believed that before the production of iron can be 
resumed the furnace will have to be pulled down and rebuilt. 
The working of the adjoining furnace will be somewhat interfered 
with, but fortunately there is another hoist that can be utilised. 
Such an extraordinary accident has not been known in this district. 
Some engineers believe that it has been caused by the explosion of 
the gas:s in the upper part of the furnace. The top of the 
materials was some distance down from the mouth at the time of 
the occurrence, as the firm was reducing the burden in order to 
effect some repairs, 
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SPECIAL SHEARING MACHINE. 





THE present method of cutting-up old locomotive boilers 
has always been regarded as a very slow and unsatisfactory 
process, and it will, therefore, be interesting to our readers 
to give a few details respecting a new shearing machine 
which is being introduced by Messrs. De Bergue and Co., 
Limited, Strangeways Ironworks, Manchester, by means of 
which the time and cost of the above operation are very 
largely diminished. The working of this shearer, which will 
be readily understood from the accompanying illustration, 
may be briefly described as follows :—The boiler shell to be 
operated upon is conveyed on a trolley to the machine, and 
the front end is passed between specially-arranged cutters in 
such a manner that when the machine is in operation, 
with the cutter making eighteen to twenty strokes per 
minute, each stroke cuts from the boiler a strip 12in. by 
34in., the boiler being turned round in its sling chains as the 
work proceeds, and pushed forward 12in. each time a ring of 
strips is cut away, the seams, covers, and riveted joints 
being taken indiscriminately. 
form of adie having two sides and one end. It is open 
at the back end. The top cutter is a solid block about 
12in. by 3}in., a sort of cutting punch, cross cutting the 
strips at the end of each stroke. When the boiler shell has 
been entirely cut away the scrap is shovelled down a shoot, 
where it is weighed and put into trucks. The machine 
is at present working at the Lancashire and Yorkshire 
Railway Company’s Horwich Works, where three men 
operating this shearer are able to cut up one large steel 
locomotive boiler per hour throughout the day, and clear 
away the scrap, whereas in the old method two men could 
only do the same work in three days; whilst another 
advantage of the new arrangement is that the pieces when 
once cut are immediately ready for piling in the wall 
furnaces, instead of having to be again cut, as is usually | 





The bottom cutters take the | 


the cas. The cost per boiler is, we understand, only 10 per 
cent. of that incurred with the ordinary mode of cutting, 
while the work is much more satisfactorily performed. 


The arrangement at the left-hand side of the drawing | 


shows the method adopted for scrap-cutting, steel rails, 
tires, &c., the cutters at each side, which are 2lin. long, 
being made of this form, if necessary, with a 6in. opening at 


the front, or at one side they may be placed parallel to the | 


axis of the machine for greater convenience in dealing with 
plate scrap. The total weight of the machine with its engine 
and crane is 26 tons. 








ADDITIONS TO THE UNITED STATES NAVY. 


TENDERS for a number of torpedo boats are to be received by the 
United States Navy Department until September. They will 


include three having a maximum speed of not less than 30 knots an | 


hour, and ten—or less—having speeds of 20 to 224 knots an hour. 
The contracts will provide that all the expenses of all trials prior 
to preliminary or conditional acceptance shall be borne by the 
contractors, The 30-knot boats and the 224-knot boats are to be 
constructed in accordance with the bidder’s plans and specifica- 


tions, but general plans of a vessel of the latter kind may be | 


examined at the Bureau of Construction and Repair, and plans of 
the machinery of such a vessel may be had on application to the 


Bureau of Steam Engineering ; the 20-knot boats will be built in | 
accordance with the bidder’s plans and specifications, or with those | 
prepared by the Department, as the Secretary of the Navy may | 


| deem most advantageous. 


Tenders will also soon b2 invited for three new battleships, Nos. 


7, 8, and 9, the limit of cost of each of which will be 3,750,000 dols. | 


They will be 268ft. long on the load water-line, and 376ft. over 
all. The moulded beam is to be 72ft., and the extreme beam 
72ft. 24in. The ships will have reasonably high freeboard, to 
permit of the heaviest guns being used effectively in a seaway : 
forward it will be 143ft., aft it will be 12ft. 3in., and amidships 
1lft. The mean draught, with 410 tons of coal on board, will be 
23ft., which will be increased to 25ft. when 1200 tons of coal and 
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all stores are on board. The dispiacement will be about 11,500 tons 
with light draught, and 12,350 tons with extreme draught. Sixteen 
knots has been fixed as the speed which the ships will have to 
make on the acceptance trial. The horse-power called for is 
10,000. The area of the amidships section is 1623 square feet ; 
that of the load-water plane, 19,833 square feet. The number of 
tons per inch of immersion is 47°30. The movement to alter trim 
one inch is 948} foot-tons; the wetted surface is 30,000 square 
feet, and the rudder area 225 square feet. At 25ft. draught 
the metacentric height of the ships will be 4 ‘50ft., and when the dis- 
placement is 12,350 tons the range of stability will be 574 degrees. 
| A new departure has been decided on with respect to the number 
and arrangement of the ship’s guns, On all other American 
battleships there are three types of big guns, including in each 
case either four or eight Sin. rifles. Following the recommendation 
of Admiral Walker’s Board, Nos. 7, 8, and 9 will have no guns of 
this calibre. Like the Indiana, Massachusetts, Oregon, Kentucky, 
and Kearsarge, they will have four 13in. guns as a main battery. 
These are to be placed in turrets, two forward and two aft, on the 
middle line. Each gun will be 19ft. above the load water-line. 

A second departure which the Board advised was the use 
| of 6in, rapid-fire guns. Five-inch guns of this type are the biggest 
| thus far made in America, The China-Japan war proved the 
great value of rapid-fire guns in naval battles, and the advance to 
a larger calibre was demanded by the times. The new ships will 
have fourteen 6in. guns. They will be mounted in broadside, 
between the two 13in. gun turrets. The axis of each will be 
14ft. llin. above the load waterline. Besides this main and 
secondary battery there will be an auxiliary battery, consisting of 
twenty six-pounders, six one-pounders, and four machine guns. 
| Each ship will have five torpedo tubes, one forward, one aft, and 

two on each broadside. 
All the armour will be Harveyised nickel steel. The belt plates 
| will be 164in. thick at the top and 94in. at the bottom. The belt 


will extend 34ft. above the load waterline and 7pft. below it. The 
side armour above the main belt will be only din. thick, and the 
superstructure armour but 6in. The turret armour will be the 
thickest carried, 17in. The thickness of the barbette plates will 
be 15in. The protective deck will vary in thickness from 2#in. to 
Sin, The conning tower will be 10in. thick. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible ‘i the opinions of our 
correspondents. 





THE BOILERS AT THE ISLINGTON ELECTRIC LIGHT STATION. | 


Srr,—Referring to your issue of May 29th, 1896, pages 533 to 
436, with respect to the above subject, it appears to us that one 
important part ot your article is not fully explained. You point 
out that Mr. Gay, in common with many other engineers, had 


long felt the desirability of being able to examine the whole of the | 


boilers without disturbing the setting, and you inform us that 
such a result has been attained in the setting of the boilers at the 
Islington Electric Light Station ; you afterwards proceed to show 
how this is effected in the uppe- third of the surface of the boilers, 
but you do not explain how it is accomplished in the lower two- 
thirds, and the sketch shows upwards of ninety square feet hidden 


| piece D, fastened to a wall or any support. 


came to me when I saw the method employed by Professor 
Dwelshauwers Dery, of Liége. The importance of this question is 
so much the more great that many engineers make trials of 


——_—_— 


ment given as mechanical draughtsmen. Instead of being treateg 
with respect and recompensed in proportion to the responsibility 


| and thought required of them, they are dubbed ‘“ draughtsmen,» 
’ 


engines, and it happens frequently that their springs are in- | 


accurate or show unlike flexions from one trial to another. 

The apparatus is composed of a light and well-poised frame, 
which places itself, through the medium of a point A, upon the 
piston B of the indicator. 
which can be hung a series of weights proportional to the load of 
1 kilo. per square centimetre pressure and per square centimetre 
surface of the little piston B. 

As is shown by the illustration, the apparatus is carried by a 
to operate while the indicator is hot. The exact diameter of the 
piston must be ascertuined. 
grease the piston and all the articulations of the instrument. 

Each time that the frame is loaded with a weight equivalent to 





The frame has on its base a hook C, to | 


| thrown on to the shoulders of one class, and that the drau 
It is very important | 


One must also take care to well | 
| that draughtsmen are 


and considered necessary evils, As a matter of fact, the draughts 
men of an engineering establishment are the only real engineers j ; 
the place, all the rest are mere fractions. ae 

In virtue of the development of the “division of labour.” the 
work of engineering is now focussed into one department. There 
was a time when the workshop mechanic was more or less of an 
engineer, now he isa mere machine, and the whole brainwork js 
re a en ee eee ghtsm 
This is all very well, it is civilisation and advancement, Ths 
injustice comes in when such workers are no better paid than fitters 
and machinists, 

The notion that prevails amongst certain classes of employers 
**necessary evils” is ‘orn of the most 


consummate folly. The point is this: Is it, or is it not, nec essary 
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from inspection at the seating walls, front cross walls, division 
walls, and fiue covers, and it is at these points where the most 
serious corrosion is most frequently found, as the boiler-plates are 
there in contact with brickwork. The Islington electric light 
boilers are, however, not set in the manner shown, but on Poulton’s 
patent seating blocks and flue covers, with curvilinear points of 
contact only, and it is in this way that Mr. Gay has been enabled 
so to set the boilers that complete inspection of the whole exterior 
surface of the boilers is possible. 

We take the liberty of drawing your attention to this, and we 
have the pleasure of enclosing you an illustration of Poulton’s 
patent curvilinear boiler seating blocks and flue covers with text 
matter relating thereto. We have no doubt many of your readers 
would be interested to know how that absolutely complete exami- 
nation of the whole exterior had been obtained. Would you, there- 
fore, kindly make the matter clear in an early issue, and thus 
render your interesting article and its splendid sketches complete ? 
We have personally advised engineers and users of steam power 
that these boilers were set on our patent blocks, and as the matter 
now stands, it may seriously affect our veracity. 

Reading, June 19th. POULTON AND Son. 





TESTING INDICATOR SPRINGS. 


Str,—I beg to send you to-day a view of a little apparatus which 
is quite simple, serving for testing indicator springs. It is from a 
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BOILERS AT THE ISLINGTON ELECTRIC LIGHT STATION 
1 kilo. pressure on the piston—after having, it being understood, 
taken into consideration the weight of the frame—we draw with 
the pencil a slight line upon the paper affixed on the drum, we add 
then the weights necessary to obtain 2, 3, or 4 kilos, per square 
centimetre pressure on the piston. Before each operation we must 
take care to press slightly upon the frame, in order that the spring 
may jump a little and take a stable position. 
J. Wa ton, pro A. BOLLINCKX, 
Brvssels, July 8th. 





THE ELECTRIC LIGHT AT GUILDFORD. 


Sir,—You may perhaps be interested in the enclosed description, 
with drawings, which we send you of the street mains we are laying 
down at Guildford, as this is a new departure, for which we have 
obtained special sanction from the Board of Trade. 

The mains are laid on what is known as the safety concentric 
system of wiring; that is to say, each cable carrying current is 
composed of a copper core insulated in one of the well-known 
ways, and having served on it an outer conductor of stranded iron 
wire, which wire served for the return current and is not insulated. 
The three-wire system is used, the difference in potential between 
either core, wire, and the armour which serves as the third wire 


Section for Left-hand side of North Street. 











we, 
Section for all Streets having 
‘wo wires only. 











being 200 volts. Any main, therefore, consists of two safety con- 
centric wires laid side by side, the armouring of the two wires 
being uninsulated, and being used as the third wire of the system. 
Although the wires are uninsulated, they are protected from pos- 
sible electrolysis by being first of all served with a light protecting 
covering of bituminous jute, and then laid together in a V-shaped 
trough, which is filled in with bitumen. Suitable distance pieces 
are inserted in the trough at short intervals to prevent the cables 
sinking through the bitumen to the bare wood of the trough. The 
particular wire that we are using is manufactured for us by Messrs. 






Callenders’ Company, the armouring being on the patent lock coil | 


system, which practically makes the cable water-tight. There will 
be no service boxes, all joints being made direct on to the cable by 
means of our patent cast joint, and then buried in the ground. 
The above remarks apply to the distribution network. 
feeders themselves are insulated throughout their entire length. 
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PLAN WITH BOILER REMOVED 


to the expeditious and economical manufacture of a machine that 
it first be constructed on paper ? 

The truth is, there is no distinction between the various classes 
of workers, and with some employers everything is a ‘‘ necessary 
evil” that requires wages. \ 

Your remark that ‘‘from the moment the first centre line is 
drawn on paper to the time the drawing is ready for the tracer, 
it is unceasing thought and responsibility,” deserves the thanks 
of all draughtsmen and the attention of all employers. One may 
consider every profession and calling going, and he will not find one 
in which there is so much real serious responsibility and strain 
working required as in the design of machinery. ‘The responsi- 
bility is of such a type as very often toinvolve life, and always much 
money, and in the scheming and contriving required to perfect a 
piece of mechanism the mind is racked to the fullest extent. And 
what is the return for all this—a ‘‘nickname,” and the paltry pay 
of a foreman scavenger. A. C, 

London, July 14th. 








A NEW SYSTEM OF COAL-GAS RETORT BEDS. 


Sir,—We see in the issue of July 3rd, on page 6, an article 
headed ‘-A New System of Coal-gas Retort Beds.” We also 
notice that the system, as explained, has been provisionally pro- 
tected by Mr. Joyce in conjunction with the Tunnel Furnace 
Company, of London. 

We are sorry to inform Mr. Joyce that his arrangement is 
already anticipated, and we have already built furnaces similar in 
design, where we clinker at the opposite side to which we charge. 
We have no doubt Mr. Joyce, if he looks at the Patent-office 
records, will find that Klonne and others have already protected 
the same arrangement, 

LITTLE AND GRAHAM, LIMITED. 

Smethwick, July 9th. 








REPORT FROM THE SELECT COMMITTEE ON 


TRACTION ENGINES ON ROADS. 
(Continued trom page 35.) 
BYE-LAWs AS TO Hours OF TRAVELLING, 


The chief complaints made by the engine owners had regard to 
the variety and multiplicity of the bye-laws made by the local 
authorities, and the consequent inconveniences and hardships 
inflicted on the users of locomotives for want of a uniform law. 
As has been shown above, there are in England and Wales alone 
some 150 different bodies having power to make bye-laws, and of 
these at least 60 or 70 have exercised their powers. The greatest 
anomalies arise in the case of prohibited hours, which, under the 
statute, cannot exceed eight out of the twenty-four. Thus, out 
of the 35 administrative counties, excluding London, which have 
been returned to us as having made bye-laws as to hours, either 
for their whole county or for certain portions of it, we find that no 
less than 24, or about two-thirds, prohibit the use of locomotives 
during certain hours of the night, while the other third prohibit 
their use during certain hours of daylight. Again, in the case of 
the 25 towns included in the return, we find that 20 prohibit the 
passage of locomotives through their streets during what are, pre- 
sumably, the busiest portions of the day, while the remaining five 
forbid their passage during the different portions of the night. 
In one case, that of Derby, both systems are pursued, certain 
roads being closed during the night and others during the day. 

The result of this variation of closing hours is to create great 
difficulties in working locomotive traffic in certain districts. ‘Thus, 
in the administrative county of Lancashire, engines cannot travel 
between sunset and midnight, whilst in the adjoining county 
boroughs of Manchester, Salford, and Bolton, they cannot be 
moved between 9 a.m. and 5 p.m. Under these conditions it 
becomes almest impossible to work locomotive traffic from Man- 
chester to Bolton, a distance of twelve miles, the men having, as 
one of our witnesses said, ‘‘ to be away for thirty hours doing work 
which could easily have been done in fifteen.” At Oxford again, 


| the closing bye-laws of the City Council are stated to have prac- 


The | 


Fig. 1 shows a section through the ordinary network ; Fig. 2 shows | 


a section through a trough containing, besides the network, pilot 
wire and a pair of feeders. SHARP AND KENT. 
34, Victoria-street, Westminster, 
July 10th. 





THE POSITION OF DRAUGHTSMEN. 
Str,—The position of draughtsmen is a matter to which you 


| called attention in an issue of a week or two ago, and which, I 


tically stopped the use of traction engines in the neighbourhood, 
it being impossible either to reach the railway stations or to cross 
the river between 10 a.m. and 6 p.m. Similar inconveniences 
arise in agricultural districts, especially in those situate on the 
borders of two or more counties ; threshing machines cannot get 


| from one district to another without waiting for the next open 
| period ; valuable time is thus lost, and the price charged to the 


| 


| 


farmers has consequently to be increased. yeti, 
It was suggested to us by several witnesses that these difficulties 


| might be to a large extent removed if closing bye-laws were made 


for the whole country by a central authority like the Local 
Government Board. But this proposal was not viewed with favour 
by many of the representatives of counties and boroughs, nor by 


coi-ideration of the importance of accuracy in these springs that | think, deserves the consideration of your readers. There is no | Mr. Codrington, a witness who has for many years had experience 


I have been led to devise this apparatus, the first idea of which 





class of men from whom so much is required and so little encourage- 





in the confirmation of bye-laws at the Local Government Board. 
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The virtue of the bye-law system consists in enabling different rules 
to be laid down for different localities, according to their varying 
circumstances, by persons acquainted with those circumstances, 
and it seems impossible for any central ea Sigg 7 at their own 
initiative, to lay down such rules satisfactorily. If, 

hand, the regulations as to closing hours are to be general and 
uniform for the whole country, we think that the responsibility of 
making them should be undertaken by Parliament, and not im- 
posed without legislative directions on a Government Department. 

We do not, however, consider that the present state of things is 
either fair to the locomotive industry or advantageous to the public 
asa whole. Restrictions on locomotion are always in themselves 
objectionable, and can only be justified by necessity or grave 
inconvenience. We think, therefore, that on principle the probi- 
pitions on engines travelling should be made as light and as uniform 
as possible. 

It was strongly urged by some of the engine-owners’ witnesses 
that no prohibitions at all were needed. They pointed to the fact 
that none now exist in Kent and other counties where engines are 
most used, as well as in Leeds, Birmingham, Hull, Newcastle, and 


many other large towns, and argued with much force that if no | 


serious inconvenience was experienced in these districts, hours of | 


closing were, a3 a rule, unnecessary elsewhere. They admitted, 


however, that exceptions might have to be made for the busy | 
streets of large towns, and in certain residential towns and watering- | 


places, where special objection to this class of traffic might be 
expressed, 


it is further to be remembered in this connection that most of | 


the prohibitive bye-laws, and nearly all those made by the county 
councils, date from the passing of the Highways and Locomotives 
Act, seventeen or eighteen years ago, when the objections to loco- 
motive traffic were, we believe, more generally felt than they are 
now. Itis probable that many county authorities, although they 


do not care to raise the question anew themselves, would not at | 


the present day re-enact the same prohibitions. 


On a review of all the evidence, we have come to the conclusion | 
that the public convenience, as well as that of the locomotive | 
owners, would be best met by repealing the portions of the | 


Eaglish and Szotch Acts of 1878, which give the local authorities 


power to prohibit the travelling of locomotives during specified | 


hours within their county or borough as a whole. We would, 
however, not only reserve to each authority their present right of 
‘‘ regulating” the user of locomotives on any highway, but also 
confer on them a right by bye-law—subject to confirmation in each 
case by the Local Government Board—to prohibit such traffic 


without limit of hours on special streets or roads, or in special | 


localities, where, owing to the crowded nature of the traffic, the 
width or construction of the road, or the residential character of 
the neighbourhood, the constant passage of locomotives is found to 
be dangerous, or specially inconvenient or objectionable. Toguard 
against such a power as this being used oppressively, we think it 
should be provided by statute that the Local Government Board, 
in confirming any such bye-law, should have all proper regard for 
the necessities and requirements of through traffic. 

Such an alteration of the law as we here propose would allow the 
local authorities of larger towns still to protect their streets against 
misuse or serious nuisance. They would, however, be obliged to 
provide a route for locomotives through the town at all hours. 
Again, the county councils would be able to give special protection 
to parts of their county or individual roads specially requiring it, 
without imposing general and, as we think, injurious and unneces- 
sary restrictions on this class of traffic as a whole, 


LOCOMOTIVE LICENCES. 


Next in importance to the question of prohibited hours comes 
that of licence duties. The engine owners complain that, as the 
maximum duty of £10 is clanoel tn many counties without rebate 
or allowance, an engine domiciled on the borders of several coun- 
ties, or travelling for long distances, is required to pay what 
amounts in the aggregate to an almost prohibitive duty. One 


witness quoted the case of an engine hauling machinery from Man- | 


chester to Kent through ten different counties, the owner of which 
was liable to be sued for licence duties in every one of these coun- 
ties for a single journey. Another complained of similar hardship 
in the case of engines sent back through several counties to their 
makers for repairs. These witnesses stated their willingness to 
continue to pay a licence duty, but they thought that one licence 
ought to be a permit for the whole of the country. Where the 
system of rebates obtains in a group of adjacent counties, no serious 
complaints are made ; but this is frequently not the case, as, though 
the Local Government Board by their model bye-laws recommend 
the adoption of the rebate system, they have no power to enforce 
it on the local authorities. 

It appears from the statistics submitted to us for forty-six 
administrative counties, that in 1894 eight councils imposed no 
licence duty, six charged duties of amounts varying from £2 to £5 
without rebate, two charged £8, and sixteen £10, with rebates for 
engines licensed in adjoining counties, while twelve charged £10 
withoutrebate. Two of these counties reduced the duty for engines 
under 10 tons in weight, and one county charged a licence fee of 
15s, per horse-power. In one county—London—a special “‘travel- 
ling licence duty” of 30s. is charged for a six days’ licence. Owing 
to the large number of agricultural engines and steam-rollers which 
do not pay duty, and probably owing also to numerous evasions, the 
number actually returned as licensed is small in every county 
except Kent (87), York, West Riding, (49), and London (38). These 
three counties derived in 1894 a revenue from licences amounting 
to £753, £425, and £106 respectively. Wehave not been provided 
with so complete a return for county boroughs, but it would appear 
from the bye-laws laid before us by the Municipal Corporations’ 
Association, that in the majority of boroughs no licence duties are 
charged. There are cases, however, of town councils levying 
duties of £10 under the Act of 1878, and of others making special 
charges under special] Acts, ¢.g., Ashton-under-Lyme, where a toll 
of 53. a journey is levied, and Bury, where no engine can enter the 
borough without its owner depositing a sum ‘not exceeding £100.” 

The great variations in the licence duties are, no doubt, chiefly 
due to the varying degrees of favour or disfavour with which 
traction engine traffic is regarded by the different local authorities, 
especially in respect to the damage which is likely to be thereby 
caused to the roads. In those districts where little or no damage 
is done no licence duties are levied, while in others which have 


experiencec damage either the maximum duty is levied or additional | 


means have been resorted to, the legality of which appeared, in 
some cases, doubtful. In Warwickshire, a county to which no 
special legislation applies, locomotive owners have to sign an under- 
taking to make good all damage dene to the roads before they can 
obtain their licence ; but, as no deposit is or can be required, this 
undertaking does not appear to be a much more efficient means of 
protection than is afforded by the Extraordinary Traffic Clause. 
The licence duties now charged have been taken exception to, as 
founded on no intelligible principle. It is urged, with considerable 
force, that £10 is too large a sum for a mere registration duty, and 
too small a sum, in most cases, to represent compensation for the 
extra damage done to the roads. It is said that the numerous 
exemptions for agricultural engines prevent the local authority 
from raising from this source any substantial amount of revenue, 
and that the variations in the duty place engine owners in some 
counties at a disadvantage with others carrying on business else- 
where, While it is admitted that the rebate system, if uniformly 
and universally adopted, would protect the locomotive interest from 
any oppressive burdens, it is pointed out that the present partial 
adoption of that system tends, in certain districts, to raise 
complaints, and acts unfairly on the councils that have adopted the 
most liberal policy of rebates by inducing the owners to take out 
their licences, in the first instance, in adjoining counties, where no 
rebates are allowed, and the full duty must anyhow be paid. 
, We consider that these objections to the present system of 
licence duties have considerable weight. It is difficult to say what 





on the other} 


| 
the exac! intention of the Legislature was in fixing the present 
statutory limit of £10, though probably it was intended rather to 
| remunerate local authorities for the troubleand expense of licensing 
and regulating traction engine traffic, than to afford them a source 
of compensation for extra injury inflicted on the roads, From this 
| point of view the imposition of a moderate duty does not seem to 
| us indefensible, and considering the large number of counties in 
which the present duties are levied, the general unwillingness of 
| the representatives of the road authorities to give up any of their 
| present revenue, and the avowed readiness of the engine owners 
| to continue to pay a reasonable fee, we cannot recommend the 
| entire abolition of the existing duties. We think, however, thata 
| strong case has been made out for making them more uniform in 
their operation, and in relieving engine owners, who are obliged by 

their circumstances to carry on business in several counties or 








| county boroughs, from any oppressive burden. 
| With this view we should have been glad to have been able to | 
| recommend an Imperial licence duty, primarily payable into the | 
| Exchequer through the collectors of inland revenue, and subse- 
| quently divisible among the various local authorities according to 
the number of locomotives used or domiciled within their several | 
districts. But it was represented to us that such an arrangement | 
would, in view of the comparatively small amount of revenue to | 
be raised, cause a disproportionate amount of trouble and compli- | 
cation of accounts to the authorities administering the local | 
| taxation funds. Having regard to this objection and also to what | 
| appears to us the great desirability of having all engines registerec 

by the local authority, we prefer to recommend the continuance of 
the system of local licences. But we consider that uniformity 
should be secured by the imposition of a statutory annual licence | 
duty of £10, to be paid by the owner or user of each engine not | 
exceeding 10 tons weight—without water and coals—to the | 
authority of the county or county borough in which the engine is 
principally used, and that any engine so licensed should havea right | 
to pass through any other county or county borough on the payment | 
of an annual registration duty of 2s. 6d. to each county or county | 
borough authority. In order to insure the duty being paid, every | 
engine should be required to carry a licence plate provided at the 
cost of the local authority receiving the licence duty, and bearing 
the name of that authority, as well as the number and date of the 
| licence. A substantial penalty—say £5--should be imposed by 
law for removing the licence plate during the licensed period with- 
out the consent of the authority ; but we see no objection, where 
such consent is given, to a licence plate being transferred from one 
engine to another belonging to the same owner. 

We further recommend that the licence duty for engines of 
| above 10 tons weight—exclusive of water and coals—be increased 
by an addition of £2 for every extra ton. The duty payable for 
an engine of the maximum statutory weight—14 tons—would thus 
amount to £18, not, we think, an excessive amount, considering 
the greater objections generally expressed to the use of these heavy 
engines, and the greater difficulty in regulating their user so as to 
prevent excessive damage to the roads and bridges. 

We consider that steam rollers should enjoy the same exemp- 
tions from licence duties as agricultural engines do at present ; 
but that engines of both these classes should, like all other loco- 
motives, be required to be registered by the county authority of ! 
the district in which they work, and to carry a registered number 
for purposes of identification. In order to meet complaints made 
to us by certain farmers that they are unable without paying a 
heavy licence duty to use their own engines for purposes connected 
with the land, but not strictly agricultural, ¢ g., the building or 
improvement of farm buildings and the carriage of stone for 
occupation roads, we recommend that the expression “agricultural 
| engine” should be defined to include any engine used solely for 
| threshing, ploughing, or other agricultural purpose, and any 
| engine the property of one or more occupiers or owners of agricul- 
| tural land employed solely for the purposes of their farms and 

estates, and not let out for hire. 

In accordance with the opinions expressed by most of our Scotch 
| and Irish witnesses, we recommend that the same licence duties 
which are levied in England shall be also leviable in Scotland and 
| Ireland. 


| 





CLAIMS FOR EXTRAORDINARY TRAFFIC. 


We have had various suggestions made to us by different classes 
of witnesses for the amendment of Section 23 of the English Act 
of 1878, and the corresponding Scotch section, which dea] with the 
damage done to roads by extraordinary traffic or excessive weight. 
Some of the locomotive owners contended that the effect of the 
decisions of the courts had been unfairly to prejudice traction 
engines as compared with other kinds of traffic. They desired to 
have the section amended so as to provide that no traffic should be 
held to be extraordinary, whether it was conducted by locomotives 
|} or not, when it had once become the regular and ordinary or 
established traffic of the neighbourhood, contending that in such 
cases the road authorities should be required to maintain or even 
to reconstruct the roads up to a sufficiently high standard to bear 
the traffic. In support of this contention we were referred to 
| several cases in which considerable sums had been recovered for 
extraordinary traffic, conducted in some cases by means of carts, 
and in others by traction engines, cases which were decided on the 
ground that this traffic was, either by reason of the materials 
drawn, or the mode of traction used, imposing a new and extra- 
ordinary burden on the roadsin question. As inone of these cases, 
Whitebread 7. The Sevenoaks Highway Board, 1. Q.B., p. 8, 
traffic which had been going on for seven years was held to be still 
“extraordinary,” it was argued that the results of the decisions 
was to ‘‘stereotype the roads in the state of construction 
and user in which they were at the passing of the Act,” and to 
throw on any new industry that arose the burden of keeping them 
up to a higher standard. 

This latter case was, however, like most of the others quoted, 
decided in 1892, before the Court of Appeal had expressed their 
general view of the subject in what is now the leading case of 
Hill ¢. Thomas, 2 Q.B., p. 333. Lord Justice Bowen there defined 
‘extraordinary traffic” inthe following terms: ‘‘ Extraordinary 
traffic is really a carriage of articles over the road at either one or 
more times, which is so exceptional in the quality or quantity of 
articles carried, or in the mode or time of user of the road, as 
substantially to increase the burden imposed by ordinary traffic on 
the road, and to cause damage and expense thereby beyond what 
iscommon.” This definition was not found fault with by the repre- 
sentatives of the engine owners, and appears tous to be quite clear 
and satisfactory in its language, though necessarily difficult in its 
application owing to the varying circumstances in each case. It 
no doubt implies that the introduction of locomotive traction on 
roads where only horse-power has hitherto been used may be held 
to amount to extraordinary traffic by increasing the burden on the 
road without there being any further change in the kind, or even 
in the quantity, of the articles carried. Nor does this seem to us 
unjust, considering the fact—of which we have had ample evidence 
—that many country roads with weak foundations will stand a very 
large amount of ordinary cart traffic, but become rapidly ruined 
and squeezed out of shape by even the moderate user of heavy 
traction engines and trains of wagons. To quote the language of 
one of the Scotch sheriffs, when giving judgment in a case of this 
description, ‘‘It would be a great hardship to the ratepayers if a 
manufacturer or trader, in order to save a few pounds, were to 
be entitled all at once to substitute for horses and carts a heavy 
engine and wagon, and run them continuously on a road mani- 
festly unfit for such traffic, with the result of breaking up the road 
and necessitating repairs quite out of proportion to the sum saved, 
without his being required to pay any more than the other rate- 
payers of the district for the upkeep of the road.” If this view be 
the right one, as we think it is, there seems no good reason for any 
considerable amendment of the extraordinary traffic law as inter- 
preted by the English Court of Appeal. It does not lay down an: 
different rule for the treatment of locomotives as compared wii 
other kinds of traffic, and, under it, compensation can only be 











recovered from the owners of traction engines where it is proved 
that the new mode of user is more injurious or burdensome to the 
roads than the user which it has replaced. 

While we consider that the lawis just in principle, we admit that 
hard cases may arise under it if no limit of time is imposed on the 
road authority for claiming compensation. At present the time of 
limitation appears only to run from the date of the surveyor’s 
certificate, which may be indefinitely delayed. We recommend 
that in future the time for the recovery of expenses be limited toa 
period of twelve months from the actual damage complained of, or 
where the damage is caused by a particular building contract or 
other continuous piece of work, to six months from the termination 
of that work. 

It has been pointed out to us that there are considerable 
difficulties both in prosecutizg and defending these compensation 
cases in England before the justices’ courts, which, unlike the 
courts of civil jurisdiction, have no power of ordering discovery and 
inspection of documents beforehand, and where, moreover, the 
tribunal is often composed of persons who, as ratepayers or other- 
wise, are indirectly interested in the case. We agree in this view, 
and recommend that the jurisdiction be transferred from the 
justices to the County Court, with the usual appeal to the High 
Court, but that, in the case of large amounts, an option be given to 
sue in the High Court in the first instance. 

It, moreover, does not appear to be free from doubt who is the 
proper person from whom to recover compensation. The Kent 
County Council have met with great difficulties in their endeavours 
to recover from +he person ‘‘ by whose order” the traffic was con- 
ducted. The litigation is still pending, but it is clear from the 
conflicting decisions already given that in certain cases the liability, 
both of the contractor who carries out the work and of the owner of 
the property for whose benefit it is carried out, may be disputed 
under the present wording of the section, Moreover, where the 
damage is due to the aggregation on the same road of traffic con- 
ducted by the order of several persons, it may be impossible to 
recover full compensation by proceeding against each of these 
persons individua!ly. We think this is unfair to the road authority, 
and that their hands should be strengthened by their being given 


| a right to sue either the person ‘“‘ by whose order” or “‘ for whose 


benefit” the traffic is conducted. If this alteration were effected, 
the proprietcr in making his contract would ordinarily secure pro- 
tection for himself by the insertion of a clause requiring the con- 
tractor to indemnify him against any claims for compensation on 
account of extraordinary traffic. 

A further question has been raised by certain witnesses repre- 
sentative of the road authorities, who regarded the extraordinary 
traffic clause as unworkable and practically useless, and suggested 
substituting for it a power to impose special charges on locomotive 
traffic, either in the form of a tonnage rate or of an extra assess- 
ment to the rates in the case of persons who were not already 
large ratepayers. The first of these proposals was made to us by 
Mr. Phillips, the county surveyor of Gloucestershire, who estimated 
the amount to be paid—at the rate of a farthing per ton per mile— 
for an engine at work 240 days in the year at about £48 a year. 
He, however, admitted that this sum might in some cases be too 
high a rate to pay, even in lieu of the present licence duty as well 
as of the existing liability under the extraordinary traffic clause. 
Mr. Phillip’s proposals were not, however, supported by any other 
witness, and were definitely rejected by the traction engine owners. 
While recognising, as we do, that there is a great deal to be said in 
the abstract in favour of such a method of charging for extra damage 
done to the roads, we think that the practical difficulties which 
must arise under it, in requiring the owners and drivers to keep 
way-bills, and the checking of the accounts by each road authority, 
apart from the injustice it might inflict on the owners of those 
engines which do not do any serious damage to the roads, form 
fatal objection to its adoption. 

The alternative plan of a special assessment where a man damages 
the road to a greater extent than he pays in road rates was sub- 
mitted to us by the Chairman of the County Road Board of Forfar- 
shire, who referred us to a clause in the local Act passed for that 
county as embodying in principle what he proposed. He admitted, 
however, that this clause had proved unworkable, owing to a pro- 
viso inserted in it that the amount to be recovered should be 
limited to three times the average assessment of the person to be 
charged, whe often was not a ratepayer at all. Even without that 
proviso it appears to us that an extra assessment, if made, would 
probably often give rise to as much dispute and litigation as any 
proceedings under the present section, while it would introduce, at 
any rate in England, a new principle into our rating law. More- 
over, the complaints from Forfarshire and other Scotch counties cf 
the uselessness of the present section might be toa great extent, 
if not wholly, removed by giving an appeal from the Sheriff's 
decisions to the Court of Session, and thus bringing those decisions 
which have, no doubt, been somewhat conflicting, into harmony 
with each other, and with the interpretation of the law in the lead- 
ing English case to which we have above referred. 

Subject to the minor amendments that we here recommend, we 
are decidedly of opinion that the extraordinary traffic clause 
should be retained in England and Scotland as a necessary protec- 
tion to the ratepayers who contribute towards the upkeep of the 
roads, and that its benefits should, in accordance with the evidence 
we have had from our Irish witnesses, be extended to that part of 


the United Kingdom. 
(To be continued.) 








CATALOGUES. 


The Executors of Robert Hattersley, Woodsend Works, Flixton. 
—Type-setting machines. 

Croager Bros., Link-street Works, Homerton, London.—Engineers 
and Mill Sundries, Lubricators and Lubricants, Steam Fittings, 
Fire-hose Fittings, Engineers’ Hand and Machine Tools, Hoisting 
Tackle, Pulleys, Shafting, Pumps, Bolts and Nuts.—A well got-up 
catalogue with the name on the back. 

Scriven and Co., Leeds Old Foundry, Leeds, England.—Machine 
Tools, including edge and butt planing machines, angle bar planing 
machines, vertical single and double punching, shearing, 
and angle iron cutting machines, horizontal punching and 
shearing machines, gear and special engine driven bending rolls, 
hydraulic manhole and other punching and pressing machines, 
scarphing machines, boiler drilling, and other machines, rail bend- 
ing machines, steam hammers, lathes, and drills, all illustrated 
from photographs.—This catalogue gives purposes, dimensions and 
weights, and some other particulars, and is well got up, though 
not of a nice size. 

The Lithanode Electric Storage Co., Ld., 64, Mill!bank-street, 
Westminster, and 3, Harvey’s-buildings, Strand.—Large and small 
lithanode batteries for lighting and power purposes, portable 
batteries, and electric hand lamps for mining, and for domestic and 
medical purposes, and lithanode testing cells. 

Clay, Henriques, and Co., Victoria Foundry, Savile Town, Dews- 
bury.—Ironwork for Sewage Disposal works, including reservoir 
sluices, single and twin penstocks, and sluices, flushing penstocks, 
floating discharge arms for sewage tanks, road boxes, hand-flushing 
valves, chain pumps, hydrants, and other drainage requisites. 

Edward Wood, Ocean Ironworks, Manchester.—Structural 
Steel and Ironwork for foundries, manufacturers, stations, school 
buildings, pavilions, weaving sheds, cattle lairs, warehouses, and 
ornamental roofs of various kinds, also foot and road bridges of a 
dozen different types, warehouse buildings, stancheons, floors, and 
staircases, rolled joists, with tables of dimensions and strength. 








NavaAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineers: Elijah 
Fricker, to Victoria and Albert, to date July 14th ; and Henry 
C. Goldsmith, to the Victory, additional, for the Calliope, to date 
June 26th. Chief engineer: Walter Brown, to the Melampus, to 
date July 15th. 
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FOREIGN AGENTS FOR SAL SALE OF THE ENGINEER. 


AUSTRIA.—G&ROLD AND Co., cy 
CHINA.—Kei Ly anp Wasu, Lp., Shanghai and Hong Kong. 
FRANCE.—BoyvEAu AND CuEviLi, Rue de la Banque, Paris. 
GERMANY.--AsHER AND Co., 5, Unter den Linden, Berlin, 

A. Twerrenven, Leipsic. 


INDIA.—A. J Compripcz anp Co., Bsplanade-road, and Railway Book- 


stalls, Bombay. 
ITALY.—Lorscuer AnD Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.--KEtLy anp Watsu, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St Petersburg. 
§. AFRICA.--Gorpon anp Gorcu, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Blizabeth 
nesburg. 
AUSTRALIA.—Gorpon and GoTcH, Queen-street, 
street, Sydney; Queen-street, Brisbane. 





R. A. THompson AnD Co., 180, Pitt-street, Sydney; 862, 
7, King William-street. 


Little Collins-street, Melbourne ; 
Adelaide; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Craia, J. W., Napier 


CANADA. —Moytreat News Co., 386 and 388, St. James-street, Montreal. 


Toronto News Co., 42, Yonge-street, Toronto. 


UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 85, 


Duane-street, New York. 
SupscripTion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE tty anv Watsu, Lp., Singapore. 
CEYLON —WisayartNa anv Co., Colombo. 


, and Johan- 


Melbourne; George- 





SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any 


country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) : — 
Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) £1 9s. Od. 

If eredit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGInrer is registered for transmission abroad. | 

A complete set of THe ENGrneer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive THE Encineer weekly and post free. Subscriptions sent by | 
Post office Order must be accompanied by letter of advice to the 


Publisher. 
THIN Paper Copies— 


Half-yearly .. £0 188. Od. 

Yearly £1 iés. Od. 
Tuick Paper Copies 

Half-yearly £1 Os. 8d. 

fs ; . Ae -. £2 Os. 6d. 
ReapinG Cases—The Publisher has in stock reading cases which will 


hold thirteen copies of Tue ENeinner. Price 2s. 6d. each. 


ADVERTISEMENTS. 

t= The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘‘ordinary” 
positions will be sent on application. 





and ‘special’ 


Advertisements cannot be inserted unless delivered before 


newsagent in town or 


| torpedo boat in all its forms is a compromise, like every 
| other warship. 


Six o’clock on Thursday evening; and in consequence of | 


the necessity for going to press early with a portion of the 


edition, ALTERATIONS to standing advertisements should | 


arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to le addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THe ENGINEER. 
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Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER'S NOTICE. 


*,* With this week's number is issued as a Supplement a Four-page 
* Working Drawing of Engines of the White Star Steamship Ger- 
manic, and also the Index to Vol. lrrvi. Every copy as issued by 
the Publisher includes a copy of these Supplements, and sub- 
scribers are requested to notify the fact should they not receive 
them. Prwe 1s. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly dirécted by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. MN 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, 07 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; 
* therefore request correspondents to keep copies. 


REPLIES. 

H. J. P. (Eedford.)}—Andrew W. Barr, 30, Moorgate-street, London, E.C. 

SuspuRBAN.—You have no remedy You must carry out your drainage 
works in compliance with the regulations of the Sanitary Authority for 
your district. 

B. L. W. (Paddington.)—The late Mr. Stroudley used the arrangement 
you suggest. The inside cranks are at the same side of the wheel 
centre as the outside cranks. Balance weights in the wheel are, of 
course, used. 

Pepo. —Any good ‘pump will pump hot, or even boiling, water if the 

source of supply is above the level of the pump barrel, so that the 

water may run into the pump by gravity, instead of being t taken by 
the formation of a partial vacuum. 

K. C. 8.—There is nothing new in your scheme. It has hitherto been 
found impossible to construct friction plates which will drive 
without slip. Mathmatically the intermediate wheel ought to have no 
thickness. Small powers can be transmitted in this way, but nothing 
like what would be needed in a motor car. 

A. M. (Newcross.)—What you see is not the extension of the piston-rod, 
but a thin brass tail rod case. ‘Lhe tail rod is of less diameter than the 
piston-rod. Such rods are freely used on the Continent, and are 
coming into some favour with English engineers, as, for example, on 
the South-Western Raimway. ‘lhey save the lower surface of the 
cylinder some wear and tear. 


INQUIRIES. 


we must, 


F. 





THOMAS'S STEAM SULPHUR EXTRACTING APPARATUS. 
Sir,—Will any reader kindly give me through your columns the 
name of the maker of Thomas's apparatus for the extraction of sulphur 
from the ore by means of steam under pressure? J. H. 
May 29th. 


HELICAL GEAR. 
| Sr1r,—I would be much obliged if any reader will give me the correct 
or most approved method of markiug off helical teeth for bevil and spur 
gear. In making patterns for this class of wheel a rule-of-thumb metnod 


is generally 1 ised -in fact, | have not seen any other. Therefore, | will | 
esteem greatly any information. R. tH. W. 
Sheffield, July 14th. 








MEKTINGS NEXT WEEK 
Junior EnGixeers.—The special London District 
July 25th, 


THE INSTITUTION OF 
Summer Excursion of this Institution takes place on Saturday, 


when a steamer trip to Sheerness will be made, for which the Council 
have chartered the clacton Belle. She will leave Fresh wharf, London 
Bridge, at 2.30 pm ‘To geutlemen of kindred societies the Council are 


exteuding the invitation. Particulars may be obtained of the secretary, 
at 47, Feutiman-rvad, 3. W. 
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ARMOUR-PLATED TORPEDO BOATS. 


A CONSIDERATION of the duties to be discharged by 
torpedo boats or torpedo boat destroyers, and the results 
obtained in actual practice, lead us to think that far too 
much importance is being attached to mere speed. The 


We cannot have extreme speeds and 
several other good things as well; and it is very question- 
able, we think, if a speed of say 30 knots, is worth the 
price paid for it. In actual service it is very improbable 
that it will be attained. We need not stop to explain 
why. The reasons are well known to engineers in the 
Navy, and to most gunnery officers and sailors as well. 
They concern the quality of the fuel, the skill of the 
tiremen, the load on board the boat, and the weather, 
besides certain points connected with the trim of the vessel, 
and the state of thesea. On the whole it is far more likely 
that a boat which attains 27 knots on her trial trip will 


give 25 knots on service, than it is that a 30-knot boat will 
give 27 knots at sea. But in any case it does not appear 


that these extravagant speeds possess any real fighting 
value, or, at least, not enough to compensate for the 
sacrifice made to attain them. It is obvious that a 
torpedo boat attack made in daylight must be regarded 
as a forlorn hope. Every man taking part in it knows 
that the chances are a thousand to one that he will be 
killed. The difference between 28 knots and 30 knots 
| speed will not augment the chance of escape by a decimal 
of one per cent. Attacks will almost certainly be made 
at night, not so much to save the lives of the crews of 
the torpedo boats, as to give them a chance to destroy the 
ships attacked. Here again the difference of a knot or 
two an hour is of no value as a means of safety; nor can 
it be said that extraordinary speed is necessary in a 
torpedo destroyer to enable her to sink torpedo boats. 
Under almost all cireumstances she must be faster than 
a torpedo boat because of her greater size; which will 
enable her to make better weather than craft of half the 
tonnage. This fact has been proved over and over again 
during the naval manceuvres. 

Now, other things being equal, the sacrifice of about 
one knot an hour will enable the builder .to protect the 
whole engine and boiler space with hard steel armour 
half an inch thick. This will form a very respectable 
protection. It will not be easy to strike it otherwise 
than at an angle, and consequently it can defy all the 
small natures of quick-fire guns, such as the Maxim 
automatic, and the like. Leaden projectiles will have no 
effect whatever. Such armour will add enormously to the 
safety of the crews, and will thereby promote in more 
ways than one the efficiency of the torpedo boat, or 
rather destroyer. The bravest of brave men may well 
become excited and flurried when they know that they 
are going away in acraft which may be riddled with rifle 
bullets. The chance of striking a torpedo boat with com- 


machine guns, more than one-half the risk of an attack 
is removed. The attackers may go into action with a 
prospect of coming out alive ; and the fact will give con- 
fidence and coolness, and promote efficiency in a very 
tangible way. Sailors are really just like other men, 
and we have only to put ourselves in the place of the 
crew of a torpedo boat to realise how important and 
valuable the half-inch of armour may be. 

In our own Navy we always follow the lead of some 
one, we seldom initiate anything; we develope or 
improve, we do not originate. That is to say, the Lords 
of the Admiralty are either extremely cautious or ex- 
cessively conservative. Consequently we have as yet no 
plated torpedo boats; but such things are by no means 
new. Messrs. Yarrow and Co. built for the Japanese 
Government a boat, the Kotaka, about eleven years ago ; 
all her engine-room and boiler-room space is protected 
with armour lin. thick. This boat did excellent service 
during the recent war. She is very nearly of the same 
dimensions as the modern destroyer. We do not know 
what her speed is, probably about 22 knots, or a little less. 
That was a high velocity eleven years ago. It seems to 
have been sufficient to enable her to do what she was 
expected to do. Messrs. Yarrow and Co. have just 
completed and tried a destroyer for the Argentine 
Government, which is provided with }in. steel armour 
over the engine and boiler-room space. This entails the 
loss of about three-fourths of a knot per hour. The 
vessel is the Santa Fé; she is the first of several, and her 
official trial took place on Thursday week. The trial con- 
sisted of a three hours’ full-speed run, carrying a load of 
35 tons, when a mean speed during the three hours of 
26°5 knots was obtained. The dimensions of this vessel 
are 190ft. in length by 19ft. 6in. beam. The vessel is 
fitted with Yarrow straight-tube boilers, and the speed 
above-named was obtained with l}in. air pressure in ‘he 
stokehold. The Argentine authorities expressed them- 
selves in every way thoroughly pleased with the result, 
the speed exceeding by half a knot that contracted for. 

Now, we think it can hardly be maintained that the 
price in the shape of loss of speed paid for this armour is 
too high. Without the armour she would have made, 
say, 27°5 knots. Can it be shown that the extra knot 
would have made her much more efficient? We 
think not. This question of efficiency must be re- 
garded from two points of view. It is admitted by all 
naval authorities that the torpedo boat, or destroyer, is 
far more likely to do good by frightening an enemy than 
in any other way. The circumstance that a few torpedo 
boats are known to be in a port or harbour will effectually 
prevent any admiral or captain from attempting to 
blockade that port at night, whatever he may do in the 
daytime. He will probably get away to sea as darkness 
approaches. But it seems to be reasonable that an attack 
from armoured torpedo boats should appear to be a much 
more dreadful event than an attack by unarmoured boats. 
Against a night attack much reliance is placed on the “ ri- 
band of missiles” round aship. If, however, the attacker 
can cross the riband with impunity, the danger incurred 
by the ship is much augmented. An admiral who might 
dare certain things against an ordinary torpedo-protected 
port, would probably think twice before he risked an 
onslaught from armoured torpedo boats. This is one 
aspect of the case, and far more likely to be appreciated 
at its full value in real life than when stated in print. 
Another is, that leaving on one side all consideration for 
the lives of the torpedo boat crew, it is clear that the longer 
she can be kept afloat in action, the more harm is she likely 
todo. The argument which we have heard urged against 
plating such boats is that thin armour of this kind is quite 
useless against anything but the lightest missiles. We 
have endeavoured to show that it is these lightest 
missiles which constitute the greatest danger for the 
torpedo boat, and even steel projectiles lin. in diameter 
will not find their way through hard plates if they strike 
at an angle. In any case, the safety of the boat is aug- 
mented ; the only drawback is a small sacrifice of speed. 
Those who are opposed to plating have to show that the 
loss of a knot or two in speed is too large a price to pay for 
the protection given in its stead. 


COAL MINING PUZZLES. 

THE present position of the coal trade of Great Britain 
deserves the careful attention of the political economist. 
In more ways than one it is full of anomalies, and re- 
wards examination with profound puzzles. We hear, on 
the one hand, that coal mining can only be carried on at 
a dead loss, and, on the other hand, that enormous sums 
are being expended in sinking new pits. The men, again, 
will not tolerate the smallest reduction in their day’s 
wages, but are content, nay even wish, to work but three 
or four days a week, and that at what they term starva- 
tion wages. It is stated that the income of the collier is 
so small that he is on the verge of hunger, and yet that 
the pits are overcrowded with men, while thousands 
clamour for employment. None of the causes which, 
according to the laws of political economy, ought to pro- 
duce a given result, do produce that result or anything 
like it. Things are done daily which seem to be inexplic- 
able. Chaos, “indeed, appears to have come; and the only 
thing which it is safe to say about any prophecy concern- 
ing coal is that it certainly will not be fulfilled. Let us 
try to make out what it all means. Even though we 
cannot traverse the whole ground, we may find enough 
to reward the searcher. 

It is said that new pits are being put down because 
they can be made to pay. This is not quite true. The 
reason why new pits are being sunk is that capitalists are 
at their wits’ endfor investments. It goes without saying 
that there are enormous sums almost or quite idle when 
we hear Consols quoted at 113. There is no parallel for 
this on the face of the earth. When men are willing to 
lend money at the rate of one-half of 1 per cent. per 





paratively large projectiles is small; and hitherto ships | 
have trusted mainly to their nets, and to a hail of small 
shot, so to speak, for the defence. But by enabling the 
torpedo boat to defy the small-arm men and the little 





annum, it is easy to see that a big coal mine, with the 
most improved machinery and appliances, and a promise 
of 4 per cent. profit, is a tempting bait. Pits are being 
sunk because the requisite capital can be had almost for 
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the asking; and it can no doubt be shown that very large 
collieries, with an output of a couple of thousand tons 
a day, and provided with all the most recent and best 
labour-saving appliances, may very well pay a fair return 
on capital, even at the present low price of coal. 
When, however, we push the big colliery argument as far 
as it will go, we find that much remains to be explained. 
A certain number of pits are being abandoned ; but any- 
one who takes the trouble to inquire will find that up to 
the present the number of these little pits is insignificant, 
and their output a trifle. It must be remembered that 
pits always have been abandoned. We cannot cross the 
‘** Black Country,” for instance, without learning that 
from the railway carriage window. It is stated that a 
large number of collieries is being worked either without 
any profit whatever or at a dead loss. The political 
economist sees here an anomaly—a thing opposed to all 
the laws of markets, of supply and demand. We venture 
to suggest that perhaps after all the mines in some cases 
are not really worked at a loss; that in others the loss is 
small, and that the words “loss” and “ gain ” are elastic, 
and may have different meanings for different people. 
For instance, a pit may be said to be worked at a loss, 
while a considerable profit is being made on the work- 
ing expenses, because nothing is being spent on the up- 
keep of the pit and its machinery. Any colliery in good 
order now may be run for six months or more on quite a 
minute outlay for repairs, no breakdown taking place and 
nothing happening to stop the output. At the end of 
that time a considerable outlay may be necessary. In a 
sense here profits have been paid out of capital. The same 
pit would be worked at a loss if a sufficient sum had been 
put by to pay forupkeep. The proprietor backs his luck in 
the first case that there will be a rise in prices, or that a 
strike will occur somewhere else and enable him to sell off 
all his stocks. Then we have the pits that change hands. 
There are at this moment in Cornwall tin mines which 
have been worked for half a century at a loss, in apparent 
defiance of all the laws of political economy, and which are 
being worked still. Theychangehands. They are just good 
enough to tempt people to invest in them, but not good 
enough to pay a profit. The shareholder “ never is 
but always to be blest.” One company fails, and after 
having lost a few thousands of pounds sells the whole 
concern to another company, which puts in fresh capital 
and starts again, and so on. The same thing no doubt 
occurs in coal mining; but the temptation is not the 
same. In tin mining a lucky find of a “bunch” of rich 
ore may at any minute reward the adventurers. We 
could cite one case in which a tin mine was worked at a 
dead loss for nearly ten years. Then a lode of great rich- 
ness was struck, and in a few months the mine repaid all 
that had been lost five times over. There is even in coal 
mining a certain element of gambling which seems to be 
attractive, and so pits are kept going in the hope of better 
times; and it is difficult, seeing that human nature is 
what it is, to believe that coal mining is quite as 
disastrous a speculation as some persons would have us 
concede. In the same way when we sift facts from talk, 
it becomes evident that the collier is not nearly so badly 
off as some gentle-minded folk think. 

From one point of view, the reason why coal and 
labour are both cheap is that there is too much of both. 
Of course the consumer does not think so, but the con- 
sumer only represents half a transaction in coal. So 
much coal is being raised that the consumer can run 
about the country, and, failing to get it at his own price 
from one man, he easily gets it from another. If there 
was less coal in the market it would be dearer. In fact, 
just now more coal is being raised than is wanted; it is 
doubtful if a fall in price would augment its use. No 
doubt a drop would lead to much coal changing hands ; 
but mere change of hands cannot effect any permanent 
alteration in values. In the same way there is a glut of 
miners. We do not think that any fall in wages would 
lead to many more being employed than are now at work. 
Into the knotty question of restricted output, however, 
we need not now enter. It is a kind of side issue; a 
problem with which we need not grapple at present. But 
our readers will do well to bear in mind that in order that 
coal may rise in price more of it must be burned. The 
mere transfer of large stocks, for instance, from the 
provinces to London, although it might raise prices for 
the moment, would have no permanent effect, because 
the accumulation in the yards of the metropolitan coal 
merchants would be utilised further on in the year to 
keep down prices. 

Thus, then, we see that the low price of coal is due to 
an enormous output, and the output is in turn due to the 
circumstance that there is a plethora of capital seeking 
investment, and of labour seeking employment. Absence 
of confidence in foreign investments is largely responsible 
for the low price of money. European nations are not in 
a position to borrow. In China, and the East generally, 
there is small confidence as yet. We are not now speak- 
ing of Government, or so called political loans, but of 
direct investments. Reluctance to supply capital to work 
railways, construct harbours, and so on, is largely due to 
want of precise information. The China-Japanese war 
was not encouraging. Darwin has shown, half in earnest, 
half in jest, that if there were no old maids in England 
there would be no clover. In much the same way it may 
be proved that want of knowledge of Chinese current 
literature keeps down the price of English coal. Recent 
events at Chicago will go far to persuade capitalists 
that itis better to get half a per cent. per annum at home 
than to try for four or five per cent. in the United States. 
No doubt we shall hear of more coal pits being sunk. 
The end of the whole matter is that we do not think the 
coal trade of Great Britain is really falling headlong to 
ruin. No doubt some persons are suffering heavy losses, 
but the great majority of the coalowners are probably 
doing fairly well. The men cannot be very badly off 
while the price and popularity of the whippet dog are 
what they are. If the miner wanted more money each 
week he could have it. After all it does not appear that 
the lot of a man who can afford to “ play ” half the week 








is very deplorable. Of course on this point we may be 
mistaken. Playing half of every week is a thing quite 
outside editorial experience. 


THE FILTRATION OF WATER. 


Waize there can be no doubt that water plays the part 
of a very active and rapid medium for the transport and 
dissemination of the germs of cholera, it does not follow 
that the disease is transmitted by that agent, although in 
the widely spread contagion of a choleraic epidemic, water 
certainly plays a principal part. The filtration and 
purification of water intended for potable and culinary 
purposes, therefore, whether on-a large or small scale, 
ranging from simple experiments in the laboratory to the 
filter beds for the supply of large towns and cities, is im- 
perative from a sanitary point of view. Microbiological 
research discovers and denounces the dangerous ingre- 
dients in unfiltered water, and the laws of hygiene 
demand their removal and destruction. To effect this 
desirable result, it is insome places dangerous to rely upon 
the complete efficiency of filtration through sand in the 
removal of pathogenic germs, as the operation requires a 
very regular, careful, and judicious management of the 
filter beds. Notwithstanding this, however, and all the 
statements of microbiologists, the superiority of well-made 
and well-attended sand and gravel bed filters over 
almost everything else has been definitely established for 
use on a large scale. 

The catalogue of the materials which have been em- 
ployed at different times as filtering mediums is a large 
one. ‘Trials have also been made of more than one 
modus operandi. High pressures have given place to 
low pressures, and open to closed filters, and the 
all-important detail of cleaning has been carried out 
in a variety of methods. The object of all water 
filters is to eliminate all the bacteria possible from 
the water before it is used for domestic purposes. It 
may be accepted that the filtration of water through 
sand under proper management, although perhaps not an 
absolutely perfect process, does accomplish the task of 
impeding to a very great extent the escape of the bacteria 
through the filtering layer. The experiments conducted 
with the Berlin filters, and the results obtained, esta- 
blished the apparently paradoxical fact that so far, at any 
rate, as the water of the Spree is concerned, sand which 
had been employed for some years as the medium of 
filtration gave a water of much better quality than sand 
freshly used for the purpose. The reason for this 
peculiarity is now understood, and proves the sufficiency 
of the long-continued practice of engineers. 

If natural filtration, which has just been considered, 
may be regarded as the filtration of water through a 
filtering medium to which no foreign ingredient has been 
added, then mechanical, or as it might equally well be 
termed, artificial filtration, may be defined as the filtra- 
tion of water to which some foreign ingredient has been 
added. Which is the preferable process it would be a 
difficult matter to decide. There are some river and lake 
waters which are very considerably purer than others, and 
would consequently yield to a simpler and milder system 
of purification. Some interesting results have been obtained 
with experimental filters at the Providence Waterworks, 
carried out by Mr. E. B. Weston, the assistant engineer 
in charge of the works. He found that after running 
the Morison mechanical filter as a natural filter, its 
average efficiency for removing water bacteria was 
increased about 38 per cent. by adding the “ free flow” 
and basic sulphate of alumina at the rate of one half a 
grain per gallon. This quantity is not very large con- 
sidered as the unit, but it mounts up when applied to 
millions of gallons. Italso entails the absolute necessity 
—frequently a very difficult task—of ascertaining whether 
the added coagulant is completely decomposed before the 
water leaves the filter. If there were no means of deter- 
mining and ensuring this all-essential condition, the days 
of mechanical filters would be numbered. It was, 
however ascertained, after numerous experiments, by 
filtering samples of water through two thicknesses of 
German filter paper, and testing each sample by the 
logwood and acetic acid test, no traces of the alum tint 
could be detected. The experiments made at the Provi- 
dence Waterworks respecting the different rates of the 
bacteria population at different depths of the quartz 
filtering beds, confirm the results obtained at the sand 
filters at Berlin. At the surface, or at a very small depth 
beneath it, the number of bacterial inhabitants is enor- 
mously in excess of that resident in the lower sand 
storeys. This great disproportion follows from the fact 
that the uppermost layers of the filtering medium con- 
tain nearly all the food for bacteria, and that consequently 
here the great majority remain, and carry on their work 
of converting the organic and putrescible ingredients in 
the water into inorganic matter. 

In both natural and artificial filtration, chemical re- 
action undoubtedly exists, but its effects are but small and 
limited in comparison with the work actually done by the 
life operations of the bacteria, which are of a biological 
and not of a chemical nature. Even when the thickness 
of the filtering medium is reduced toa practical minimum, 
and the rate or speed of filtration proportionally reduced, 
the time allowed for the chemical reaction between the 
ingredients in the water, acting in that capacity, and 
those of the filtering layer, is not sufficient to bring about 
any decisive result. The whole process is one of a 
biological and not of a chemical character. It is obvious 
from what has been stated that after cleansing, and in 
many instances renewing the upper surface of the filtering 
material to the depth of a few inches, the filter to a 
certain extent works badly, until the fresh layer has been 
seized hold of and populated by the bacteria. This in- 
efficient working of the filter may be discounted in two 
ways: a certain amount of the effluent water may be 
allowed to run to waste for a certain time, or as in the 
case of the Berlin filters, they may be permitted to 
remain inactive for a day or two. In either case, when 
the filter is actually started, it is not advisable to start the 








filtration at the normal rate of speed. From the experi- 








ments conducted at the Providence Waterworks, there 
does not appear to be much difference in the relative cost 
of natural and artificial filtration. The mean of four 
estimates gives for the former 8'33 dols., and for the 
latter 7°19 dols. per every million gallons filtrated. The 
various processes for dealing with the question of the 
sterilisation of water are too numerous to mention, but it 
is generally admitted that under all circumstances, sand. 
filtration affords the best results, especially when, as 
frequently occurs, the operation is carried out on a large 
scale. 
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THE RONTGEN RAYS. 


On Wednesday the annual meeting of the Victoria Institute 
was held in the hall of the Society of Arts; Sir G. Gabriel 
Stokes presided. The meeting was noteworthy. It has 
repeatedly been urged in these pages that more caution 
should be observed in accepting theories as true. It has been 
more and more the practice of late years to assume that 
whatever a man of considerable scientific attainments may 
say must be true, and this is peculiarly and naturally the 
case with young men. To question the validity of the kinetic 
theory of gases, or to dispute the value of electrical and 
magnetic theories, entailedtreatmentasa heretic. Uptoavery 
recent period to say that the theory of light was unsatis- 
factory was equivalent to writing oneself down an ass. 
What Sir George Stokes had to say is of the more value, and 
it is not a little instructive that another eminent authority, 
Lord Kelvin, said that which does not quite tally with the 
utterances of the president of the Victoria Institute. Dealing 
with light, Sir G. Stokes said that in furtherance of the 
objects of the Institute, it had seemed to him that it would 
be a useful thing from time to time to take stock, if he might 
so express himself, as to what was known in this or that 
ret. of science, because sometimes the public generally 
took for granted the accuracy of what had been asserted in 
the name of science, although it might be by persons who them- 
selves had no very strong claim to be regarded as scientific 
men. The public were liable to be misled as to what was 
well-established in science and what was mere conjecture. 
Now, it is not the general public alone who are thus misled, 
but men whose training should have taught them better 
things. Sir George then proceeded to explain, on purely 
mathematical reasoning, what the x or Réntgen rays are, and 
said that he had arrived at the conclusion that they must be 
transverse vibrations of the ether of extreme frequency. 
When Sir George had finished, Lord Kelvin got up and said 
that all Sir George had touched upon was full of contentious 
matter. The scientific world had been greatly agitated since 
last January. Almost every sentence which Sir George had 
put before them was in practical opposition to what many 
mathematicians and experimenters believed. He had listened 
with great pleasure to Sir George Stoke’s declarations, and 
his faith was strengthened by what they had heard from him. 
In matters of physical science his disposition was always to 
ask first, “‘ What does Sir George Stokes think of it?” When 
he heard Sir George express an opinion in favour of transverse 
vibrations he (Lord Kelvin) was strongly in favour of accept- 
ing the theory. There was no one who was so safe a guide 
in all scientific matters as their President, who would not put 
before them anything of which he was not reasonablysure. “If 
these rays were due to transverse vibrations, how were they 
related to those of ordinary visible light ? There would be a 
hundredfold more vibrations in a second of time than in the 
case of ordinary light. So that if in ordinary visible light 
there were seven hundred million millions of vibrations per 
second, in green light they must have seventy thousand 
million millions of vibrations of the Réntgen rays. It was 
inconceivable, but mathematicians and experimenters who 
knew the properties of light, knew it to be so.” 
Now, a moment’s thought will show that if we once concede 
even a poor billion of vibrations per second as conceivable, 
wy increase the mathematician thinks proper to ask for 
presents no difficulty ; in pint of fact, we get out of the region 
of true science into that of transcendental arithmetic. The 
numbers employed have no more meaning to the average 
intellect, and go no nearer to explaining the facts, than do 
theorems concerning a fourth dimension in space. In truth, 
no one knows what light is; we do know that under certain 
conditions many of its phenomena could be produced in the 
way explained by mathematicians, but there is no proof 
possible that similar results could not be produced in a totally 
different way, and one which perhaps after all would not 
make such large demands on our faith. 


PROSPECTS OF BRITISH COAL IN SPAIN. 


Tue Spanish colliery-owners have lately been doing their 
best to stop the importation of British cosl into Spain. A 
year ago they induced the Government to grant them a 
protective duty, and an extra Customs collection of one peseta 
per metric ton was imposed, making altogether 34 pesetas 
per ton on all foreign coal and coke imported, with the 
exception of imports intended for consumption in metallur- 
gical works, this exception being due to the strenuous 
resistance of the ironmasters to the taxing of so important 
a requirement for their industry. It is very gratifying that, 
notwithstanding these protective tactics, British coal is 
still being imported into Bilbao in large quantities. In 1894 
the total output of the Spanish coal mines was about 
1,787,000 tons; the total import of foreign coal and coke 
was 1,612,000 tons. As the Spanish mines are developed 
and the means of transport opened, it is reasonable to expect 
the output of native coal to increase. But unless transport 
is much cheapened and better coal is found, British coal is 
not likely to be superseded in Bilbao, prejudiced though it 
is by the low value of the peseta, and by the high duty it 
has to pay. The mineral raised from the Asturias coalfield, 
where the chief coal deposits of Spain are found, is soft and 
friable, and though good for making gas, it is inferior to 
British coal for steaming purposes. In Santander, Asturias 
coal has supplanted British coal. The Madrid Gas Company 
used to take its supplies from Newcastle, and the Spanish 
Transatlantic Company took its from South Wales; now 
both these firms buy native coal from the province of 
Asturias. Local merchants also formerly imported Scotch 
coal for household purposes, whereas it would appear that 
native coal can compete. As regards the Bilbao market, 
however, the facts are very different, and there is reason to 
believe that British coal will hold its own there for some 
years to come, 


THE COKE MANUFACTURE. 
In the coke manufacture of late there has been an enlarged 








demand which has caused the lighting up of many ovens that 
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had been idle long, and there has been also an advance in 
price through the fuller demand, without any corresponding 
increase in the cost of production. In the North east the 
production of coke finds its demand for the local iron trade, 
for that of the North-west, and to a smaller extent, for export. 
It is believed that at the present time close upon 3,000,000 
tons of Durham coke are annually used in the smelting of 
iron in and on the borders of that county; and there is alsoa 
very large quantity sent to West Cumberland, and to the 
Furness district, though not so large as was the case a few 
years ago. There has also been a decrease in the export 
demand for Durham coke—a fall that is partly due to the 
coking of coal in some of the centres to which the coke used 
to be sent, and partly to the lessened use of coke in connection 
with the smelting of silver-lead in some of the continental 
countries. But this year, the activity in the iron trade of the 
North has made the coke manufactory busy, and probably 
the total production for the present year will be about 
the largest that has been recorded. It is noticeable that 
the bulk of that output is still being made in the old beehive 
ovens—though in four or five of the centres of coke production 
in the North-east there has been introduced the manufacture 
in one or other of the newer types of ovens that have in view 
both the production of coke and the saving of some of the 
bye-products. The reduction of the value of the latter has, 
however, tended to lessen the desire of the coke manufacturer 
to adopt the newer ovens; and thus the reign of the beehive 
oven is even less attacked than it was in the days when 
ammonia and tar products commanded a higher price than 
that current. Coke, however, is now rather weaker in price 
than it was three months ago—the enlarged output having 
done away with the temporary scarcity, and thus with more 
competition amongst the sellers, lowered the price, though 
not to any very great extent. As long as the activity in the 
iron trade of the North continues, so long will the coke trade 
meet with the full demand it now has, but the value will be 
affected by the extent alike of the demand and the supply. 


GERMAN SHIPBUILDING, 


For some time past it has been the fashion of ‘“ those who 
know ” to deride the notion that Germany would ever be able 
to compete with Great Britain and Ireland in the matter of 
undertaking any large amount of high-class shipbuilding at 
one time. From trustworthy information lately to hand it 
would appear that the German shipbuilders are not only 
‘not out of it,’’ as the wiseacres would have us believe; but 
that they have only recently undertaken contracts to build— 
for a tolerably quick delivery—large twin-screw first-class 
steamers to realise from 15 to 21 knots an hour inspeed, notwith- 
standing their having quite an excess of other work in their 
several shipyards. The North German Lloyd's having decided 
to add to their existing fleet three additional large twin 
screw steamers for their Brazilian service, have just placed 
the orders for their construction with three German building 
firms, bringing up the new tonnage now on the stocks for 
this company to nearly 82,000 tons. That so large an 
amount of tonnage should be in hand for a single company at 
one time, and the whole of it be placed with German builders 
is a fact worthy of serious consideration by British engineers 
and shipbuilders. The five firms among whom this large 
amount of work is distributed include Messrs. Blohm and 
Voss, of Hamburg ; the Vulcan Company, of Stettin ; Messrs. 
Schichau, of Dantzic; and Tecklenborg, of Geestemunde, 
and the Seebeck Company of the same port; the prices paid 
for the three ships (the orders for which have just been 
piaced) being, it is reported, lower than those submitted by 
British firms, of whom as many as seven tendered. In this 
connection it is also further worth noting by British steel and 
iron manufacturers that in the last annual report of the 
North German Lloyd’s, lately submitted to the shareholders, 
the directors, after referring to the contracts which had been 
entered into with German firms, concluded it with the hope 
that German builders would in the future find themselves in 
a position to obtain all their requirements in the way of ship- 
building material exclusively from home manufacturers. 
That the company’s hopes in this direction will become a 


certainty is evidenced by the placing the three additional | 
screw ships required in German shipyards for construction, | 


and more especially so if what has been further stated is to 
be believed, viz., that the company intends to place all 


future orders for ships with German shipbuilders who will | 


guarantee the use of none but German material, 
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Mr. Barker, who writes specially for practical men, | 
and who takes no end of pains with the object of pleasing | 
In dealing, as shown | 


them, is like other mathematicians. 
in our last impression, with small quantitative errors, he 
recommends his pupils to find integrals graphically by 
building up the integral curve bit by bit by short chord 
lengths, he is forced to avoid the very glaring errors 
arising from this cause in the actual graphic construction ; 
but the device he employs to avoid glaring error is 
curiously characteristic of the false method of the pure 
mathematician. He obtains the direction of his short 
chord by halving the angular difference between the 
tangents at its two ends, instead of halving the tangent 
difference of these same. He is led to do this by follow- 
ing the common device of considering the short length of 
curve as a circular are. Not only would he get a more 
accurate construction if he halved the tangent difference, 
but he would besides, if he did so, immediately recognise 
that this is equivalent to using the true tangent direction 
at the middle of the short length, and thus find that he 
might save himself the trouble of halving any differences 
at all. In any practical case dealt with graphically, it is 
just as easy to obtain direct the tangent at the mid-length 
as that at either end. Itis open to him to retort that the 
use of the tangent at mid-length gives a minute error of the 
same kind as that protested against above; but then it is 
an error of a lower order, which is one degree better than 
that of the higher order. Halving the angular difference 


gives an error of the same order as using the tangent at 
mid-length, but the error is in general larger because of 
the wrongness of the principle of the method. Occasion- 
ally at special places it may give an error slightly smaller, 
but it always involves a great deal more work because of 
its clumsiness. 


But in nearly every case of practical 











engineering integration by this graphic method, the true 
method is not only invariably used in the drawing office, 
but also gives the rationally exact result. 

But then Mr. Barker, being a pure mathematician and 
not an engineer, does not employ such everyday well- 
known examples of graphic integration as bending 
moment and deflection diagrams, but prefers problems 
about the time taken to boil water ‘‘in a kettle,” and 
about the work done ‘in an air compressor” ‘‘in com- 
pressing air isothermally.” The italics are not ours, but 
Mr. Barker’s, and are used probably to impress the 
student with the idea that air is, or can be, so compressed 
by air compressors, although we trust that every student 
belonging to a modern technical college knows that the 
utmost endeavours of engineers have failed to bring the 
compression curve anyway near the isothermal curve. 
Another problem is that of ‘a smooth tube 15ft. long 
turning round a vertical axis at two revolutions per 
second, so as to be always horizontal.” (Here it is not 
clear whether the tube is always horizontal because its 
speed is two revolutions per second, or because the axis 
is vertical.) ‘‘A smooth marble is placed in the tube at 
the vertical axis of rotation; find its velocity when it is 
swirled out at the other end.” (Here again it seems 
doubtful what and where ‘the other end” is.) When 
will Cambridge mathematicians cease to bring discredit 
upon their really useful science by such puerile playing 
at marbles and race-betting in their examination papers? 
If there were either elegance or wit in their frivolities, 
they might be pardoned for the sake of the elegance 
and the wit; but a dull level of mere ignorant foolish- 
ness can be attractive to no section of society. Mr. 
Barker attacks another illustration at page 170, 
which has more appearance of attractiveness. Here 
the data are the weight of a train, exclusive of 
engine, the laws of frictional and of wind resistance, 
and an imaginary relation between the speed and the 
draw-bar pull between engine and train. He proposes to 
calculate ‘‘ (1) The maximum velocity attainable on the 
level; (2) the time occupied in attaining it; and (3) the 
distance travelled in that time.” As the weight of the 
engine is neither given nor used, objection might be taken 
to the data as being insufficient. Because, although the 
maximum tractive effort in the cylinders of the loco- 
motive might be given as a function of the speed alone, 
still the excess of this over frictional and wind resistance 
is spent on momentum-acceleration of train and engine 
combined, and therefore the part of this excess trans- 
mitted through the draw-bar, and thus spent on momentum- 
acceleration of the train alone, cannot be a function of 
speed alone without reference to acceleration of speed. 
The mistake of excluding the weight of the engine from 
the necessary data of this problem is one unlikely to be 
made by a person acquainted with practical matters. 
The method adopted is to find accelerations of velocity 
from the given accelerating forces, and from these former 
to construct graphically the curve whose ordinates are 
time and velocity. As the “ figure is not drawn to scale,” 
we cannot judge of the accuracy of the result. The con- 
struction of the time-distance curve is left ‘‘ to be found 
by integrating in the usual manner.” 

Mr. Barker teaches that no integral can be found 
except from previous knowledge of the corresponding 
differentiation. He says that this ‘‘ procedure is no doubt 
extremely unsatisfying to the student; at the same time 
it is the only one that is open to him, and he must be 
content to make the best of it.” While admitting fully 
the unsatisfactory nature of the process, and also the 


| orthodoxy of the teaching according to the Cambridge 
|evangel, we make bold to say that a more satisfying 


doctrine is the true one. Many integrals can be found 
directly, so soon as the idea of an increment is thoroughly 
understood ; and the idea of the increment belongs as 
essentially to integration as to differentiation; it is the 
fundamental idea common to both. Moreover, the reason- 
ing employed to establish most of the easy differential 


| coefficients can quite easily be thrown into the form 


suitable for establishing the corresponding integration, 


| without any previous reference to differentiation. In fact, 
' y : | the two processes being the inverse of each other, it is 
Graphical Calculus. By A. H. Barker, B.A., B.Sc. London: | pure waste of time to go through each case twice, once 


| in the direction of differentiation and a second time in the 


direction of integration. They are only the two neces- 
sary opposite aspects of one and the same phenomenon ; 
just as the two equal and opposite forces across a material 
section are the two aspects of a stress, it being impossible 
that the one should exist without the other simultaneously 
existing, so that the whole phenomenon as a physical fact 
is not the existence of either force separately, but is the 
existence of the stress. In each case of integration and 
differentiation, if the student be taught to study at the 
outset the whole physical phenomenon, he can then be 
asked to view it in its two opposite aspects ; but he will 
never forget that these are only two inverse modes of 
mentally analysing one physico-mathematical truth, and 
he will never dream of thinking that either integration 
depends on differentiation or vice versd. 

This doctrine is not inconsistent with the free admission 
that the useful range of integration science contains more 
difficult and more confusing problems than does that of 
differentiation. But it may be justifiable to speculate 
seriously as to how much of this superior difficulty in 
integration as a mental process is actually due to the 
immensely greater time and space devoted in the ordinary 
teaching to ‘‘ methods of differentiation” than to ‘‘ methods 
of integration.” For instance, in the book now before us 
no more than three methods of integration are explained, 
viz.: (1) Expansion, (2) substitution, (3) by parts. Now, 
with this meagre equipment, it is no wonder that the 
average student finds most practical integration problems 
lead to an impasse, the more especially as he is very 
seldom taught of the modes of solving ‘ differential 
equations,” which latter is essentially the whole gist 
of the science and art of integration. Thus Mr. Barker 
has not a single paragraph on differential equations, and 
in general one finds no mention of them except in the 
higher and more special treatises, 


As objection to the unpractical nature of Mr. Barker’s 
practical examples has been taken, it is only fair to 
mention that on pages 117 to 119 the law of Piston 
velocity is correctly worked out. This is piston 


ia cos @ ) 
L J/ #-sin *6 J 
where A = ratio of con. rod length to half stroke, and @ = 


angle of crank from dead-point. This is closely approxi- 
mated to by the simpler formula— 


velocity =crank pin velocity sin @ 


cos @ | 
oe! 

Mr. Barker’s argument in favour of this approxima- 
tion is, however, bad. He says that the maximum error 
due to it is in neglecting sin *@ when it has its largest 
value, viz.: when @= 90 deg.; and further says, that this 
error is of small importance, because at this point of the 
revolution cos 9=0. Now as the correction for obliquity 
cos @ 


Piston velocity =crank pin velocity x sin 4 1 - 


of connecting-rod, namely, - , is evidently zero for 
6 = 90 deg., this argument is quite beside the mark. It 
is not the obliquity per se, but the rate of change of 
obliquity that affects the piston velocity. The fact is 
cos 8 

= ——= reaches a positive 
,/ ?—sin 70 
maximum at the one dead-point, and a negative maximum 
of same size at the opposite dead-point. Each of these 


and as these and 


that the exact correction 


maximum values is : : also the 
accurate values 90 deg. away from the dead-points, viz., 


= ,. this latter is 





0, are given by the easier formula 


amply sufficient for all practical purposes. 

The fanciful nature of the mathematician’s examples 
is finely illustrated at page 68. Here are given, as data, 
the number of poorhouses in the country, the average 
number of paupers in each, the annual rate of increase in 
the number of these houses, and the annual rate of in- 
crease of the average number of inmates in each. The 
questicn asked comes as a decided surprise ; it is, what 
is the annual rate of increase of paupers in the 
country? Considering that the above averages could only 
be obtained statistically by dividing the total number of 
paupers by the total number of houses, the absurdly 
gratuitous nature of the question put is at once plain. 
The pure mathematician prefers to steer clear of facts 
and utility in his exercises; he draws his data and his 
questions not from nature, but from the bottomless well 
of his own wild free fancy. 

The author’s painstaking efforts to make things plain are 
in the highest degree praiseworthy ; but we confess that 
they lead him into what most students will consider irksome 
tediousness and clumsiness. Take as example the dia- 
gram on page 66 used to explain the increment of 
x sin z. The demonstration involves the drawing of no 
less than four diagrams. The result is ordinarily ex- 
plained quite simply by help of a single diagram. In- 
stances of this laborious and unnecessary tediousness 
could be multiplied. The result is that the middle of the 
book is reached before such very simple and elementary 
things as the differential coefficients of sines and cosines 
are mentioned. In some places the tediousness of the 
process leads the author actually to forget what he 
started to explain. Thus a very promising explanation 
of the ‘‘ constant of integration ” is begun, and is finished 
without its being stated in the text what this constant 
really is, or where it is to be found on the diagram, 
Fig. 22. In passing we may enter our protest against 
the phrase used here, an ‘expression containing 7,” 
instead of a “function of z.” This phrase of the pure 
mathematicians, an ‘‘ expression,” is peculiarly distasteful 
to the physical student; but it is a pet phrase with the 
mathematician, who refuses to look at anything but the 
formula and not at the reality “expressed” by the 
formula, and actually believes that he can arrive at true 
results by reasoning about a formula instead of about a 
phenomenon or a law. 

While offering a genuine and sincere welcome to this 
book as a pioneer endeavour after engineering righteous- 
ness, and as at least one step towards it in the domain 
of the higher mathematics, we must honestly confess 
regret that our author before writing it did not learn to 
be familiar with physical and engineering ideas, and was 
not better coached in the practice of draughtsmanship 
and in the data of genuine engineering problems. 





SHORT NOTICES. 


The Contour Road Book of Scotland. A series of elevation plan 
of the roads, with measurements and descriptive letterpress. By they 
R. G. Inglis. With 500 diagrams and maps. Edinburgh: Gall and 
Inglis. 1896. Price, ordinary edition, 2s.; India edition, 3s. 6d. 
—This book gives to the cyclist a better idea of the roads he will 
have to pass over than any other book we have seen. It consists 
of a series of road gradients or curves, showing at a glance the 
amount of hill climbing work a cyclist will have to do, and what is 
more objectionable still, namely, the number of hills he will have 
to walk down because too steep to ride. These are, however, very 
few in Scotland apparently, but there are plenty of roads with a 
ruling gradient of about 1 in 20. This book shows what the 
gradient is at every place, the distance from place to place, 
mentions the character of the road surface, places where there are 
hotels or inns, objects and places of interest on the roads. It is of 
handy size, and has a good index. Beside all this, it has one 
small index map of Scotland, and fourteen maps of sections of 
Scotland to a larger scale. All road users will value it. 
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GAS-MOTOR TRAM CARS. 





have now been solved by means of gas engines. 


commercial working in Germany with the Luhrig system, it 
has been proved in this country. What it has so long done 
in nearly every other application, even as a marine engine, it 
has now been called to do as a locomotive, or as a motor for 
a self-propelled tram car. 


wv pracesre ss, sins 
pres 


THE problem of economical tram car propulsion seems to | 
i The very | 
high efficiency of this form of motor has for some time caused | 
engineers to turn their attention to it as a promising motor |} 
for independent cars, and now after experimental, and finally | 





AND LYTHAM TRAMWAYS 








cars by means of a view from a photograph of the engine side, 
on which the fly-wheel case may be seen,and bya photographic 
view from one end. By other engravings, which show the 
car without the top seats, we illustrate the gearing and the 


arrangement of the whole of the machinery and gas 
receivers. The cars carry sixteen passengers inside and 


twenty-four outside, are very roomy and well-finished, and 
weigh, with everything ready for the journey, 74 tons. The 
engine is about 14-horse power, and is placed on one side 
under the seats, and the gear is partly there and partly 
under the floor, as shown in the engravings. The engine has 
two cylinders working on the one crank, the pistons being 





























GAS MOTOR PROPELLED TRAM 


On Saturday last a large party of those interested as 
engineers and local authorities in the working of tramways 
visited Blackpool to witness the inauguration of the new line 
of the Blackpool, St. Anne’s, and Lytham Tramways Com- 
pany, and its operation on the gas engine system of the Gas 
Traction Company of London and Dresden. 

The tramway is not yet open throughout its whole length, 
in consequence of sewer work obstructions at St. Anne’s, but 
of the total of about seven miles of line owned by the Company 
and line run over at Blackpool, the inaugural runs were made 
over nearly four miles. Three cars were running, and met 


All are fitted with precisely the same form of duplex Otto 
engine and the same form of gearing. We illustrate one of the 








CAR-LONGITUDINAL SECTION 


Thin. diameter and 9in. stroke. The space on the side 
opposite the engine is fitted with gas receivers, and there are 
two other receivers transverse to the cars, as shown in the 
engraving. The water reyuired for the cylinder jackets is 
carried in tubes on the roof, and circulation is maintained by 
a small pump, the water passing from one engine to the other 
in its circuit. The engines are balanced, one cylinder being 
opposite, or 180 deg. from the other, as shown in the 
engraving above. They are so arranged with regard to the 


| gearing and governor that when on very easy roads only one 


the party of visitors near South Shore Station, Blackpool. | 


of the two cylinders receives a charge, and thus less 
work is done and less gas used. When stopping not 
only is one cylinder cut out, but the speed of the engine 


| is brought down from the ordinary 260 revolutions, subject 
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to the governor, to about seventy-five revolutions per minute 
the gas supply and the speed of the governor being altered 
by the movement of the hand-lever, which throws the friction 
clutch of the driving gear out of action. At the same time 
the lubricating oil supply is reduced, so that no smell 
arises from the excess oil supply, which, under ordinary 
circumstances, collects when the engine runs light. This is 
effected by a very ingenious arrangement of the lubricator. 
by which its action is controlled by the taking of a charge cf 
gas for the cylinder. No gas used, no oil used. 

The engines and machinery are remarkably well balanced ; 


a 


so well that when the visitors approached and entered 
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TRANSVERSE SECTION. 


the cars, no one thought the engines were at work. When 
the full gas supply is given to one or both of the cylinders, 
and the gearing put int> action by means of the wood-faced 
clutches, some movement is appreciable, but not more than 
ordinarily noticeable with any car when runnirg. There is a 
little ‘“‘ dither” caused by the new and unworked cog wheels, 
but this will soon wear off, and there will be nothing by 
which travellers can distinguish between these and ordi- 
nary cars, except speed and horselessness. The gearing is 


arranged to drive from a first motion shaft to one or other of 
two second motion shafts by toothed wheels, and on these 
are two chain gear wheels, the chains from them conveying 
motion to the one or other axle for driving the one or the other 
way. 


The clutches and gear give two speeds, one 8}, and the 
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GAS PROPELLED TRAM CAR 
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other about four miles per hour. To effect this change, the 


one or other clutch is thrown in or out of gear by one lever, 
the arrangement of the clutches being as shown on page 66 
Our engravings are sufficiently explanatory to 
The compressed gas 


and below. 
require no further description from us. 





speed gear being put to work for this purpose. It was notice- 
able that this was not done until after the car had begun to 
mount the hill, and the change even then was so easily made 
that those who did not know the change was being made did 
not notice it. 





















































is supplied to the receivers on the car from a stand-pipe con- 
nected with the large gasholders at the pumping station, by 
m2ans of flexible tubes and valves with spigots, like those 
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TRANSVERSE SECTION SHOWING CLUTCH GEAR 


used for supplying compressed gas on the Pintsch system to 
railway carriages. 

With respect to the working, everyone present was agreed 
that even on very sharp curves the working of the machinery 
was eminently satisfactory, and the only gradientof any note, 
namely, 1 in 30, was mounted with perfect ease, the slow 





PLAN. WITH CAR BODY REMOVED. 





With regard to the system, it will be noticed that every car 
is perfectly independent, and can at any time be put on any 
tramway. The plant necessary for compressing the ordinary 
town gas which is used is very simple, and consists of one gas 
engine driving a compressing pump, which delivers into two 
large Pintsch gas receivers at a pressure of about 150 lb. per 
square inch. The whole cost of the compressing plant, or 
in other words the whole cost of the installation for say six 
cars is only about £350, and the plantis portable. The sys- 
temis, therefore, the simplest of all yet introduced, and as ithas 
now been running more than two years with complete success 
in Dresden, and over a year in Dessau, the cost of working 
by it has been ascertained. The cars and their machinery 
have received many important improvements since the Gas 
Traction Company acquired the rights from the Luhrig Com- 
pauy in Germany. 

The results of the running in these two towns are as 
follows :—Dresden, with gas at 3s. 4d. per 1000, the cost per 
car mile is 1:23d.; in Dessau, with gas taken at Qs. 11d., 
the cost is O'9d., the gradients in the latter town being 
small. The cost of running these cars in towns where the 
gas works are owned by the Corporations would be very much 
less than this, but even at these prices the relative cost of 








traction in Germany including everything is found to be, by 


horses, 5:5d. percar mile; electric traction, 4°25d.; and gas 
traction, 3°25d.; and this as against other mechanical means 
takes no account of the great value of the independence of 
every car, and of the cars as to the system of line. 

The cars which we illustrate were built for the Gas 
Traction Company by the Ashbury Carriage Company. The 
Blackpool, Lytham, and St. Anne’s Tramway, for which the 
Bill has passed, and is only waiting Royal Assent, has been 
designed and constructed by Mr. Chadwell, C.E., of Blackburn. 








MIDDLEWICH WATERWORKS. 


On Wednesday, July 1st, the new waterworks at Middle- 
wich were inaugurated, and a general holiday was observed 
in the town. The works are situated about 24 miles from the 
centre of the town, and are on land where springs have from 
time immemorial been abundant. In July, 1894, the local 
board applied to the Local Government Board for borrowing 
powers for £450, in order to sink two test wells to a depth of 
about 20ft., to ascertain the quantity and quality of the 
water. The sanction of the Local Government Board having 
been obtained, the wells were sunk, and the water proved to 
be most suitable for domestic purposes, having a very small 
degree of hardness. The estimated cost of the proposed new 
works was £12,000, and after an inquiry held in the Town 
Hall, in April, 1895, borrowing powers were granted to the 
local board. 

The works were commenced in August, 1895. The water 
is obtained by laying perforated earthenware pipes, 12in. dia- 
meter, at a depth of about 18ft. The water which springs up 
is collected in these pipes, and empties into a large under- 
ground reservoir, 130ft. long by 80ft. wide and 8ft. deep. The 
bottom of this reservoir is laid with blue bricks in cement, 
resting on a bed of concrete 2ft. thick. The sides are built 
with red and faced with blue bricks, set in cement with 1ft. of 
puddle at the back. There are seventy-two pillars of blue 
brick built up from the bottom of the reservoirs, on which 
rest strong iron girders. On these girders concrete arches are 
thrown across, and on the top of the concrete there is puddle 
to render the reservoir perfectly water-tight. This reservoir 
holds sufficient water to supply Middlewich for twelve days. 
The water, after having passed through strainers of copper 
wire, proceeds through 7in. iron pipes by gravitation to a 
deep well in the pumping station, whence it is pumped up into 
the tank in the water tower. Means are provided to empty 
the reservoir for cleansing purposes, and whilst this is being 
done a special pipe line has been laid to take the water direct 
into the pump well without going into the reservoir. 

The pumping station consists of a large engine-room mea- 
suring 30ft. by 20ft., with a mechanics’ shop attached 
thereto. The engines, which are worked by gas supplied by 
the Middlewich Gas Light and Coke Company, are of 
seven nominal horse-power, and were made by Messrs. Crossley 
Bros., of Openshaw, Manchester, who were the contractors 
for the pumping plant.. The engines, as well as the pumps, are 
in duplicate, and are so arranged that either engine can drive 
either set of pumps, thus reducing the risk of breakdown to 
aminimum. Each set of engines and pumps is capable of 
lifting 19,000 gallons of water an hour through a rising main 
into the tank, which is 85ft. above the level of the bottom of 
the well. 

The pumps are of the single-acting vertical type, and each 
set has three rams, Sin. diameter by 10in. stroke. The 
crank shafts are bent out of bars of mild steel, and are 
carried in strong cast iron A frames, fitted with large gun- 
metal bearings. Gast iron double helical toothed wheels are 
fitted on the pump shafts, which are driven by pinions on the 
countershafts. The engines drive the pumps by means of 
leather belts, and large air vessels are provided on the pipes 
joining the delivery branches. 

The tank into which the water is pumped is circular in 
form, 30ft. diameter and 13ft. 6in. deep, having a tube in the 
centre 4ft. diameter for access. It is made of plates of mild 
steel gin. thick, rivetted together at all joints. Without 
entering the tank the water can be pumped direct into the 
town from the engines by means of an alternate supply pipe. 
The tower on which the tank rests is circular, having walls 
at the base 3ft. 9in. thick, and gradually setting back to 
2ft. Sin. at the top. The foundations go to a depth of 18ft., 
and rest on a bed of cement concrete 5ft. thick. To support 
the tank at the top iron girders resting on a bed of stonework 
are laid across from side to side. 

The water is then conveyed to the town by means of Tin: 
cast iron pipes. The necessary valves are provided at the 
tower for cutting off the water, and also for cleaning the tank 
out. The water is distributed throughout the town by pipes 
7in., 6in., 5in., 4in., and 3in. diameter, and from these pipes 
are laid galvanised iron service pipes to the boundary of the 
roads to which the property owners will connect. Numerous 
hydrants are fixed in the streets in case of fire, and for 
scouring and watering, and also the necessary valves to turn 
off the water from any one street at a time without interfer- 
ing with the supply in the other parts of the town. 

The whole of the work has been carried out under the 
superintendence of Mr. R. T. Worth, C.E., surveyor to the 
Board. 











LOCOMOTIVE BUILDING IN JAPAN. 


A RECENT Consular Report contains the following state- 
ment :— “‘ Much interest was created among English builders 
by the accounts published in trade journals in England of 
the first locomotive built at the Government railway work- 
shops in Japan, which, it was stated, had been completed at 
a cost of £1300, while a similar locomotive built in England 
could not be placed on the line in Japan, ready for running, 
at a less cost than £1800. The alleged cost in Japan was 
fallacious, no allowance having been made for interest on 
capital, scientific superintendence, and other charges, all of 
which would be taken into consideration by private builders, 
but at the same time there was no doubt that the cost, no 
matter how liberally calculated, was comparatively low. 
Most of its parts were entirely constructed at the works in 
Japan, boiler, water tanks, wheels, cylinders, and valves, and 
only the frame plate; and a few minor parts came in a rough 
state from abroad. This engine started running on April 26th, 
1893, and has since run over 80,000 miles with perfect success, 
lowness in consumption of coal, good hauling capacity, and 
steadiness.” 

The real facts about the engine are as follows :—The engine, 
a two-cylinder compound, was designed by Mr. R. F. 
Trevithick, M.I.C.E., and built under his direction at the 





Kobe repairing shops of the Imperial Government Railways, 
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where Japanese foremen and workmen are alone employed. 
It may in this case be of interest to give some explanation of 
what is meant by “building a locomotive.” Two frame 
plates of mild Siemens-Martin steel were obtained from 
England, planed on both sides, and shaped on the edges to a 
tracing sent from Japan, all holes and gaps for the horn 
blocks being drilled or cut out in Kobe. Four steel plates 
forming the radial axle-box guides were sent out flanged and 
bent to required radius as per tracing from Japan. The 
remainder of the material required for constructing the 
engine frame was supplied from the store out of the ordinary 
stock of iron, plates, bars, and angles. Four axles, two of 
best Yorkshire iron and two of best Siemens-Martin steel 
were sent out from England as from forge or steel works, all 
turning and fitting being done in Kobe. The wheels, eight in 
number, were forged in Kobe from scrap iron, and formed the 
crucial job in smith work. 

The valve gear, spring gear, brake gear, draw bar hooks, 
and attachments, were made in Kobe, almost entirely from 
scrap iron or old steel tires. The bearing springs were made 
from steel out of stock ; the buckles being forged from scrap 
iron. The buffers were made in Kobe, partly of Yorkshire 
iron plate and partly of scrap iron. The piston-rods were 
made of suitably sized round steel supplied from store, but 
the crossheads were made of scrap iron. The low-pressure 
piston of steel was sent out as received from the steel works, 
all turning and fitting being done in Kobe. The high- 
pressure piston being of cast iron was of course made in Kobe. 
The slide bars were made of suitably sized steel bars out of 
stock. The connecting-rods and coupling rods were forged 
from 6in. square best Yorkshire iron bars—nearest suitable 
size in stock. Crank pins from 6in. round bars of the same 
quality. The cylinders, axle-boxes, horn blocks, and all 
other fittings of cast iron or of brass were cast and finished 
complete in the Kobe shops. 

The boiler was made of plates, bars, and angles of best 
Yorkshire iron supplied from store, all flanging, &c., being 
done in the shops. The foundation ring and fire-hole door 
ring were made from scrap iron. The dome with its seating 
was obtained from England, though not specially ordered for 
this engine. All boiler mountings were made in Kobe, the 
dome casing and lagging plates, and brass beadings being 
made and fitted from suitable sheets out of stock. 

Tanks, coal bunker, &c., were made of suitably sized best 
best Staffordshire plates and angles drawn from stock. Beyond 
the dome and seating above mentioned, the following are the 
only finished pieces from abroad put into the engine :—One 
Bourdon’s pressure gauge, one Vacuum Brake Company’s 
ejector ; one Vacuum Brake Company’s duplex pressure gauge ; 
one Vacuum Brake Company’ssight-feed lubricator. Ofcourse, 
all tires and boiler tubes used in Japan are imported, likewise 
the bulk of the piping—both copper and iron—required in a 
locomotive. Thesame remark applies to india-rubber articles, 
such as pads for springs and rubber hose. It will thus be 
seen that in this job the builders have done nearly every part 
of the work it was possible for them to undertake unless 
possessed of ironworks. The manufacture of frame plates, 
axles, tires, and iron in general is beyond the resources of the 
Japanese Government railways, as, indeed, it is beyond those 
of most railways the world over. The workmanship in this 
engine, both in detail and as a whole, leaves little to be 
desired, and compares favourably with that of the best im- 
ported. When in service about three months it had made 
8000 miles, and the Japanese Government does not possess & 
steadier running engine. From a financial point of view its 
construction has proved, we understand, as satisfactory as its 
working. 

It was in consequence of the very conflicting opinions pub- 
lished as to the merits of the compound principle applied to 
locomotives that the first locomotive built in Japan was com- 
pounded, for it did not seem possible to obtain any trust- 
worthy information on the matter except by close observation 
of the actual working of a compound against a non-compound. 

There is on the Japanese Government Railways a numerous 
class of tank engines, with 14in. diameter by 20in. stroke 
cylinders, and 53in. diameter coupled wheels—tires 3in. 
thick, and against that class itwas proposed to work. Hence 
the high-pressure cylinder of 15in. diameter, the remaining 
dimensions of the compound following according to judg- 
men A little time after the Kobe built engine had been 
got into traffic a non-compound engine supposed to be in the 
best condition to represent its class was selected to work 
against it, and the result of seventy-two days’ close observa- 
tion is as follows :— 


Train Ton Coal consump- Coa consump- 
mileage. mileage. tion per train tion per ton 
mile. mile 
Compound 6408 604,202 16°33 Ib. 0°1731 Ib. 
Non-compound 6390 605,272 19°45 Ib, 0°2058 Ib 


The above consumption includes the coal used by the 
engines whilst waiting for their return trains, a period vary- 
ing from # to 23 hours, but not the coal used in raising steam 
before leaving the shed. The average weight of train hauled 
by the non-compound (exclusive of engine) is 94°7 tons, while 
that by the compound is 94°3 tons, under which circumstance 
it has attained a fuel economy of 16°04 percent. During the 
above-mentioned period it has been found that the compound 
used more coal in getting up steam in the shed than the non- 
compound, in consequence of which its working economy is 
reduced to an absolute one of 12°65 per cent. The cause of this 
increased consumption is accounted for as follows by Mr. Trevi- 
thick. When designing the engine it was found that the mate- 
rial available would cut to less waste by adopting certain dimen- 
sions of boiler, than if the size of the non-compound boiler 
should be adhered to, and as there was no intention of making a 
duplicate engine, so far as details went, the slight increase in 
capacity of boiler was not considered to be of any material 
consequence one way or the other, though any little influence 
it might have was expected to be all tothe good. Such, how- 
ever, appears to be by no means an undoubted fact, for the 
larger quantity of coal used by the compound boiler in getting 
up steam seems only to be accounted for in consequence of 
its containing a larger body of water to be heated to steam- 
producing temperature, and if it be a fact that such slight 
differences in dimensions can influence the total coal con- 
sumption of an engine to the extent of 3°39 per cent., a 
tolerably wide field of inquiry as to the most economical pro- 
portion between boiler capacity and cylinder capacity is 
suggested. 

The following is the actual amount of coal used during the 


before-mentioned seventy-two days. 
Coal used in 








The line over which these engines work is fairly level, with 
ruling gradients of 1 in 100, the three longest of which are 
each a little over 4 mile in length. At the same time the 
gross train loads are extremely irregular, varying from 60 to 
280 tons, exclusive of engine, so that the working conditions 
are not those usually held to be favourable to the compound 
engine ; nevertheless, ‘“ the first locomotive built in Japan” 
has so far, we are told, ‘‘ shown itself to be the most economical 
main line engine in fuel consumption, as well as by far the 
cheapest in first cost of all those working on the Government 
railways.” 








THE MANCHESTER, SHEFFIELD, AND LINCOLN 
EXTENSION TO LONDON. 


On the 7th inst. a visit was made by a party of the Society 
of Engineers to that part of this line which is being con- 
structed under Sir Douglas Fox and Mr. Francis Fox, 
MM. Inst. C.E., the part inspected being that commencing 
near the fine steel viaduct at Rugby, and ending with the 
tunnel of 3000 yards length at Catesby. 

The object of the extension is, as is generally known, to 
establish an independent depét for the company in London, 
and in doing so to open out new and extensive coalfields in 
Yorkshire and Nottinghamshire, and to facilitate the trans- 
port of the mineral and agricultural products of the districts 
passed through. 

The works were sanctioned by Act of Parliament in 1894. 
The total length is some ninety-five miles, commencing at 
Annesley, and passing through Nottingham, Loughborough, 
Leicester, Lutterworth, Rugby, Catesby, Woodford, and 
Brackley to Quainton-road, where it joins the existing Metro- 
politan Railway, over which the M. S.and L. Railway Company 
will have running powers. On approaching London the line 
branches off to join a new route into the metropolis, where 
it terminates at Marylebone-road, a little to the west of 
Baker-street. 

The entire works are divided into three main divisions, viz., 
the Northern, Southern, and Metropolitan Divisions. The 
Northern Division is under the management of Mr. E. Parry, 
of Nottingham, and comprises that portion of the work lying 
between Annesley and Rugby. This, again, is sub-divided 
into three separate contracts, taken respectively by Messrs. 
Logan and Hemingway, Messrs. Lovatt, and Messrs. Topham, 
Jones, and Railton. The Southern and Metropolitan Divi- 
sions are under the management of Sir Douglas Fox and Mr. 
Francis Fox, of Westminster. These comprise the works 
lying between Rugby and London, and include the works in 
London. These, again, are sub-divided into four contracts, 
taken respectively by Messrs. Thomas Oliver and Son, Messrs. 
Walter Scott and Co. (who have two contracts), and Messrs. 
Firbank, who have the Metropolitan works. 

Contract No. 4, which includes the works from Rugby to 
Woodford, and which the Society of Engineers visited, is in 
the hands of Messrs. Thomas Oliver and Son. The works 
were commenced in the early spring of 1895. In describing 
the most interesting features of the works, the first to be 
noticed is the crossing of the Oxford canal by means of four 
steel girder spans of about 91ft., 91ft., 110ft., and 91ft., 
respectively. At present, however, the abutment on the 
south side of the canal is the only portion erected. 

The Clifton brook is next crossed by a 12ft. culvert of un- 
usual length, namely 280ft. Then some 100 yards beyond 
commences the Rugby Viaduct, already referred to, and con- 
sisting of a brick viaduct of 13 arches, each 36ft. clear span, 
and one of 14ft. Abutting on this, follow in succession for 
carrying the railway across the London and North-Western 
Railway main line, steel plate girder spans of 60ft. and 75ft. 
span, lattice girder spans of 111ft., 171ft., and 111ft. 
respectively, and a steel plate girder span of 40ft. clear, over 
the new street diversion about to be carried out. The total 
length is 385 yards with a clear width of 26ft. 3in. The 
height of rails above the North-Western formation is 32ft. 
The main girders are carried on the central piers by a base 
plate carrying the fixed end of one girder and the pivoted end 
of the next. Rollers are not used, but a vertical toggle 
pivot. The steel work, as also throughout the contract, is 
being carried out by Messrs. John Butler and Co., of Leeds. 
After leaving the viaduct, the line almost at once enters the 
Rugby cutting of some 3000 yards in length, having a 
maximum depth of 48ft. The excavation equals 1,300,000 
cubic yards. Five important road bridges will span this cut- 
ting. The Rugby station and goods yard also form a part of 
the cutting. An island platform 420ft. long will be 
approached by staircase from road above. Then follows an 
embankment 1} miles long, of 49ft. maximum height, inter- 
sected by four bridges and two culverts. 

Comparatively light country is now passed until the main 
road is crossed, leading from Dunchurch to Daventry. Here 
will be the Willoughby Station and goods yard on bank, 44 
miies from the Rugby Station. Half-a-mile beyond is the 
Leam Valley, spanned by a very fine blue brick viaduct of 
thirteen arches of 34ft. 3in. spans, 38ft. average height above 
ground. The Oxford canal is again crossed a little further 
on by a steel girder bridge of 48ft. span, giving clear height 
of 11ft. above water level and 9ft. above tow-path. 

The line shortly afterwards crosses the Leam and Daventry 
branch of the London and North-Western Railway by spans 
of 52ft. between abutments. Another cutting of about a 
mile in length is entered. Then follow two deep valleys 
intersected by the river Leam, each valley being spanned 
by brick viaducts of nine and ten arches respectively, 
similar in design to the Willoughby Viaduct; a short dis- 
tance beyond, the line enters the Catesby Tunnel, 3000 yards 
long straight from face to face, and built of red brick, faced 
throughout with blue brindles, the thickness of the lining 
varying with the nature of the ground passed through. The 
tunnel is ventilated by means of shafts placed in the centre 
line. Immediately south of the tunnel is Charwelton 
station. The line then runs through various cuttings and 
banks to Woodford Station, immediately north of which 
are extensive engine sheds, wagon repairing shops, sorting 
sidings, &c., to be constructed. South of Woodford the line 
passes under the East and West Railway, with which there 
is ajunction. This junction forms the end of Contract No. 4. 
The geological formation of the country through which the 
line runs on this contract is the blue lias clay. The 
maximum number of men employed at any one time is 
about 2000. The chief bulk of the plant consists of about 
twenty locomotives, seven steam navvies, and a large number 
of portable engines and plant of various kinds. 








Tue South Hetton Colliery Company have, at a cost of 
£2000, erected a handsome building at South Hetton for the purpose 





Coal used Total coal 
reparing for : 
on trip. na Tg used. 

Tons cwt. Tons ewt. Tons cwt. 
Non-compound 55 12°35 6 3°75 61 16°10 
Compound.. 46 13°71 7 8°15 54 =1°86 
Saving by compound .. 8 18°64 .. << ' ea 
Loss by compound... .. - o 1.¢4@ _ 


of an institute for its workmen, and it was opened on Saturday by 
one of the directors, 


| hall for Thursday and Friday. 





INSTITUTION OF MECHANICAL ENGINEERS 





TueE following programme of the Belfast meeting, 1896, 
has just been issued. The meeting will commence on 
Tuesday, July 28th. The following papers have been 
offered for reading and discussion, not necessarily in the 
order here given :— 

‘* Flax Scutching and Flax Hackling Machinery,” by Mr. John 
Horner, of Belfast. 

** Electric Lighting in Belfast,” by Mr. Victor A, H. 
Electrical Engineer to the Belfast Corporation. 

‘*Unusual Corrosion cf Marine Machinery,” by Mr. Hoctor 
McColl, of Belfast. 

“Rope Driving,” by Mr. Abram Combe, of Belfast. 

‘“* Description of the Belfast Gasworks,” by Mr. James Stelfox 
engineer and manager. 

‘Description of the Alumina Factory at Larne Harbour,” by 
Mr. James Sutherland, manager. ‘ 

‘* Partially Immersed Screw Propellers for Canal Boats, and the 
Influence of Section of Waterway,” by Mr. Henry Barcroft, of 
Newry. 

Monday, 27th July.—The secretaries’ office will be open from 
3 p.m. to 6 p.m. in Queen’s College, Belfast, for the registration 
of addresses, &c. Members’ letters can, if desired, be addressed 
to the Institution of Mechanical Engineers, Queen's College 
Belfast, but preferably, for their own convenience, to their respec- 
tive hotels, as_ the secretaries’ office will be removed to the 'Town- 
Mr. Bowman Malcolm, member, 
and Mr. A. Basil Wilson, member, kindly act as honorary loc.l 
secretaries, 

Tuesday, 28th July.—9 a.m., Secretaries’ office open in Queen’s 
College. 10 a.m., Reception of the President, Mr. E. Windsor 
Richards, and the Council and members of the Institution, in the 
Examination Hall, Queen’s College, by the Right Hon. the Lord 
Mayor and the chairman and members of the local Committee. 
Reading and discussion of papers. Cold luncheon in the Exhibition 
Hall of the Botanic Gardens Park, adjoining Queen's College. 
Tickets, exclusive of wines, &c., 2s. 6d. each, if paid for not later 
than llth July; after that date 3s, 6d. each. 2 p.m., Visit to 
works open to the members. 

Wednesday, 29th July.—9 a.m., Secretaries’ office open in 
Queen’s College. 10 a.m., Reading and discussion of papers ; 
Mr. E. Windsor Richards in the chair. Cold luncheon in the 
Exhibition Hall of the Botanic Gardens Park, adjoining (Queen’s 
College. Tickets, exclusive of wines, &c., 2s. 6d. each, if paid for 
not later than 11th July ; after that date 33. 6d. each. 2 p.m., 
Visit to works open to the members—see list below. 6.30 for 
7 p.m., Institution dinner, at the Grand Central Hotel ; evening 
dress. Tickets, exclusive of wines, &c., 7s. each, if paid for not 
later than llth July; after that date 10s, each, to the extent of 
the accommodation available. So long as this has not been filled 
up by 11th July by members having taken tickets for themselves, 
they can obtain tickets for friends, whose names should be given 
at the time of application. 

Thursday, 30th July.—9 a.m., Secretaries’ office open in the 
Town Hall. 10 a.m., Visit to the Belfast Harbour Works, includ- 
ing the new Alexandra Graving Dock. 12.30 p.m., Luncheon in 
the Harbour-office, by invitation of the Harbour Commissioners. 
2 p.m., Excursion by special steamer from Donegal Quay to Larne, 
by invitation of the Larne and Stranraer Steamship Joint Com- 
mittee. Afternoon tea on board, by invitation of the Reception 
Committee. Visit the alumina works of the British Aluminium 
Company. Ladies accompanying members are included in the 
invitation. 5.10 p.m., Special free train from Larne Harbour to 
Belfast, by invitation of the directors of the Belfast and Northern 
Counties Railway. 8 p.m., Conversazione in the Free Library and 
Art Galleries, by invitation of the Right Hon. the Lord Mayor 
and Lady Mayoress ; evening dress. To every member intimating 
on the selecting reply, before 11th July, his intention of attending 
the Belfast meeting an invitation for himself and lady will be sent 
by his Lordship, to whom an answer should be addressed direct to 
the Town Hall, Belfast. 

Friday, 3lst July.~8.30 a.m., Secretaries’ office open in the 
Town Hall. 9.15 a.m., Alternative excursion to Portrush, Dunluce 
Castle, and the Giant’s Causeway. Special free train from York- 
road station, by invitation of the directors of the Belfast and 
Northern Counties Railway. Ladies accompanying members are 
included in the invitation. 12 noon. Cold luncheon in railway 
station dining-room, Portrush. Tickets, exclusive of wines, Xc., 
2s. 6d. each, if paid for not later than 11th July; after that date 
3s, 6d. each. 1 p.m., Cars to Dunluce Castle and Giant’s Cause- 
way. Return tickets, 2s. 6d. each, if paid for not later than 11th 
July ; after that date 3s. 6d. each. 6.50 p.m., Dinner in railway 
station dining-room, Portrush. Tickets, exclusive of wines, &c., 
4s. each, if paid for not later than llth July ; after that date, 
5s. each. 8 p.m., Special train for Belfast, arriving 9.40. Mem- 
bers wishing to remain at Portrush or Giant’s Causeway can return 
to Belfast by any train on Saturday, Sunday, or Monday, with 
the same tickets. ‘ 

9.15 a.m., Alternative excursion to Glenariff, near Cushendall. 
Special free train from York-road station, by invitation of the 
directors of the Belfast and Northern Counties Railway, to Park- 
more. Ladies accompanying members are included in the invita- 
tion. 11.10 a.m., Brakes from Parkmore station to Post-office. 

Return tickets 1s, each, if paid for not later than 11th July ; after 
that date 1s. 6d. each. Visit Glenariff Glen. Cold luncheon in 
tea-house ; tickets 3s. 6d. each, if paid for not later than 11th 
July ; after that date 5s. each, 2.35 or 5.30 p.m., Brakes from 
Tea House to Parkmore Station, for arrival in Belfast at 5.45 or 
9.0. By leaving Glenariff at 2.30, members can either reach Port- 
rush in time for dinner there, as in the preceding alternative ; or 
catch the Stranraer steamer from Larne, or the other cross-channe| 
steamers from Belfast. 

9.30 a.m., Alternate excursion to Rostrevor, Carlingford Lough, 
and Mourne Mountains. Special free train from Great Victoria- 
street Station, by invitation of the directors of the Great Northern 
Railway. Ladies accompanying members are included in the invi- 
tation. 11.0 a.m., New excursion steamer Pioneer, fitted with 
large- blade twin screw- propellers partially submerged, from 
Warrenpoint for voyage in Carlingford Lough, by invitation of 
Mr. Henry Barcroft and friends. 1.0 pm., Cold luncheon in 
Mourne Hotel, Rostrevor. ‘Tickets, exclusive of wines, &c. 2s. 6d. 
each, if paid for not later than July 11th; after that date, 3s. 6d. 
each. 2.0 p.m., Special coaches for drive round coast at foot of 
Mourne Mountains to Newcastle. Tickets 2s, 6d. each, if paid for 
not later than July 11th ; after that date, 3s. 6d. each. 6.0 p.m., 
High tea in refreshment rooms, Newcastle Station. Tickets 2s. 
each, if paid for not later that July 11th ; after that date, 2s. €d. 
each. 6.40 p.m., Ordinary train to Belfast, free by invitation of 
the directors of the Belfast and County Down Railway. Arriving 
8.25 at Queen’s Quay, Belfast, in time for steamer to Ardrossan. 

The following works in Belfast will be open to the members on 
Tuesday and Wednesday pe-vecdecasliual, peat David Allen and 
Sons, Printing and Publishing Works, 18 to 24, Corporation-street, 
Tuesday ; Annadale Brick Company, Ormeau-road, Tuesday ; 
Public Baths, Falls-road, Peter’s-hill, Ormeau-avenue, Temple- 
more-avenue, Tuesday ; Belfast Ropework Company, Connswater, 
Tuesday ; Broadway Damask Company, Broadway, Wednesday ; 
Brookfield Linen Company, Crumlin-road Spinning Mill, and 
Cambrai-street Weaving Factory, Wednesday ; Messrs. Cantrell 
and Cochrane, Aérated and Mineral Waterworks, Cromac Building, 
Victoria-square, Tuesday ; Messrs. Victor Coates and Co., Lagan 
Foundry, Ravenhill-road, and Princes Dock Boiler Works, Tues 
day ; Messrs. Combe, Barbour, and Combe, Falls Foundry, 5 to 
15, North Howard-street, Wednesday ; Messrs. Dunville and Co., 
Royal Irish Distilleries, Distillery-street, Grosvenor-street, Falls- 
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road, Wednesday; Electric Lighting Station, Marquis-street, 
Wednesday ; Messrs. William Ewart and Son, Flax and Hemp 
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Spinning Works, Crumlin-road Mills, Wednesday ; Fire Brigade 
Station, Chichester-street, Tuesday ; Gas Works, Ormeau-road, 
Tuesday ; Messrs. Gunning and Campbells, Fine Yarn ne 
Works, 4, North Howard-street, Wednesday ; Messrs Harland an 
Wolff, Shipbuilding, Engine and Boiler Works, Queen’s Island, 
‘Tuesday and Wednesday ; Mr. George Horner, Clonard Foundry, 
138, Falls-road, Wednesday ; Messrs. Inglis and Co., Machine 
Bakery, Eliza-street, Tuesday ; Main Drainage Outfall Works, 
Wednesday ; Messrs. McCaw, Stevenson, and Orr, Colour Printing 
and Publishing Works, Castlereagh-road, Tuesday ; Messrs. W, A. 
Ross and Sons, Mineral Waterworks, 17 and 19, William-street 
South, Tuesday ; Smithfield Flax Spinning and Weaving Company, 
43, Smithfield, Wednesday ; Ulster Spinning Company, North 
Howard-street, Falls-road, Wednesday ; Messrs. Marcus Ward 
and Co., Royal Ulster Printing, che mage and Stationery Works, 
Dublin-road, Tuesday and Wednesday ; Messrs. Workman, Clark, 
and Co., Engine and Boiler Works, South Yard, Queen’s-road, 
Tuesday ; Shipbuilding Works, Spencer Basin, Wednesday ; 
York Street Flax Spinning Company, York-street, Wednesday. 








THE CONVERSAZIONE AT THE INSTITUTION 
OF CIVIL ENGINEERS. 


TuE first ne of a conversazione, to celebrate the entire 
opening of the new building of the Institution of Civil Engi- 
neers, was held on Wednesday night. This Institution, which is 
one of the oldest scientific societies in the metropolis, now 
numbers nearly 7000 members of all classes, and so numerous 
were the applications for invitation cards that it was found 
necessary to hold the conversazione on two nights, the 15th 
and 16th. The guests were received by the President, Mr. 
J. Wolfe Barry, C.B., and Council ; and among the 1500 pre- 
sent were the Japanese Minister, Lord Thring, Sir F. Dixon- 
Hartland, Bart., M.P., Sir Edwin Dawes, K.C.M.G., Sir 
Robert Ball, Sir Raylton Dixon, the Agents-General for 
Natal, New Zealand, and British Columbia, Professor 
Roberts-Austen, C.B., and the following leading members of 
the profession :~-Sir John Fowler, Bart., K.C.M.G., Sir 
Frederick Bramwell, Bart., Mr. Edward Woods, Sir George 
Bruce, Mr. Harrison Hayter, Sir Robert Rawlinson, K.C.B., 
Sir Benjamin Baker, K.C.M.G., Mr. W. H. Preece, C.B., Sir 
Douglas Fox, Mr. James Mansergh, Dr. William Anderson, 
C.B., Mr. Binnie, Mr. Galbraith, Mr. Greathead, Mr. Hawk- 
shaw, Mr. Charles Hawksley, Dr. John Hopkinson, Dr. 
Kennedy, Sir Guilford Molesworth, K.C.I.E., Mr. Shelford, 
Mr. J. A. Aspinall, Mr. F. W. Webb, Mr. H. Davey, and 
many others. 

The new rooms were beautifully decorated, and an abund- 
ance of scientific apparatus was provided. The Royal 
Ordnance Factories sent, among other things, some elaborate 
sets of specimens, illustrating the various processes in the 
manufacture of solid-drawn brass cartridge cases, the breech 
mechanism of a 12-pounder Horse Artillery gun, and two sec- 
tions of the barrels of 4:7in. quick-firing guns to illustrate the 
difference in the erosion caused by black powder and cordite. 
From one 1219 charges of cordite had been fired, from the 
other 1039 of gunpowder, but the erosion of the latter was 
very much greater, and at the same time more irregular and 
jagged. Messrs. Siemens Brothers had a large exhibit, 
including a model of electric steering-gear, an electric clock, 
a flexible electric drill, and samples of the cable that has 
recently been laid up the Amazon. In the lecture theatre, 
transferred for the occasion into a magnificent reception room, 
Mr. Alexander Siemens exhibited a great number of admirable 
lantern slides illustrating the river. At 10 p.m., Professor 
Austen gave a demonstration of the melting of refractory 
metals in the electricfurnace. The metal is placed in shallow 
crucibles under the arc, and what is going on in the furnace 
is shown on a screen by the aid of a prism. 

Mr. Thornycroft showed a model water-tube boiler in 
action in which thecirculation of the water could be demon- 
strated, and Dr. Alexander Muirhead showed a syphon 
recorder at work receiving messages through 3000 knots of 
artificial cable. Mr. Joseph Goold’s steel tuning bars and 
synchronising sound generators attracted much attention, as 
did also the Telautograph, recently illustrated and described 
in THE ENGINEER, by a fac similes of handwriting were 
transmitted through four miles of wire, and the Barr and 
Stroud’s range-finders, also recently described in our pages, 
and Mr. Maxim’s new form of automatic machine gun, were 
shown. In the main library upstairs there was a number of 
interesting engineering models. 

Mr. Campbell Swinton’s demonstration of the Réntgen 
rays was admirable and most attractive, and Messrs. 
Siemens’ vacuum tubes and ozone-producers never lacked a 
crowd of admirers. Later in the evening Mr. F. E. Ives 
exhibited his Photochromoscope. The staircase and rooms 
were hung with a large number of pictures—some lent, some 
belonging to the Institution. During the evening there was 
part-singing by male voices, and the string band of the Royal 
Artillery played in the hall. 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE. 
‘riday, 10th July, 1896. 


COURT OF APPEAL. 
Before the MastTER of the Rots, Lorp Justice Kay, and Lorp 
Justice A. L, SMITH.) 





ARBITRATION BETWEEN GERALD BARKER AND THE PEARSON AND 
KNOWLES CoAL AND IRON CoMPANY, 

Tuts is a case which had been under arbitration, and afterwards 
was taken to the Court of Appeal. 

In giving judgment the Master oF THE ROLLS said :—The first 
thing I would observe is this, that I hope arbitrators will not be 
too weak in listening to clever counsel, for if they are, what is the 
use of the arbitration? Instead of being of use it is turned 
mmediately into the grossest mischief, because it enables a 
litigious claimant when he goes to arbitration to add that to the 
other misfortunes of law, and to begin by arbitration, and then go 
to the Divisional Court, and then come to this Court upon every 
question in the case. The rule is that the arbitrators shall, unless 
the submissions express a contrary intention, have power to 
administer oaths, and so on, and to state an award as to the whole 
or part in the form of a special case for the opinion of the Court. 
But they are not obliged to state for the opinion of the Court 
every nonsensical argument on the point of Jaw which may be 
brought before them, and they cnght to be very careful before 
they Sg the parties to that expense, which, I should think they 
would hope to avoid by appointing people to be arbitrators, 

Having made that observation here, the arbitrators, one of 
whom is an extremely able counsel, have sent some very small 
questions to us which I think they might just as well have refused 
to send to the Court at all. Just conceive this long discussion 
which has been taken in the Divisional Court and has now taken 
place in this Court as to this £67 5s, It ought never to have been 
sent to us by the arbitrators ; they could easily have determined 





it themselves. What is the question? Jt is obvious to my mind 
that upon a true construction of the contract between the plaintiff 
and the defendants, the plaintiff did contract to erect the iron- 
work, and to do that which was required to be done to erect it, 
and to complete the junction of it with the old railway. Does 
that or does it not, upon a true construction of the agreement, 
oblige him to complete the junction? It might be very well for 
the arbitrators to say what, as engineer’s work, does complete the 
junction, and they might have found upon that fact what it 
pleased them to find, as far as we are concerned, but they say 
that he was to complete the conjunction, and upon the true con- 
struction of the contract did that mean, or could it mean, that he 
only was to do work upon the materials which were to be part of 
the new railways—thatis of the enlarged railway—and that he was to 
take that work to the ground 4nd put it on the ground, however 
near you may say he ought to have done it to the old work, when 
it is said that he was to erect that work—if that had been alone— 
could he erect it without joining it on to the other part of the 
railway! What would it have been? It would have been nothing 
at all, It would have been iron ready to be erected. But when 
it is said that he is to complete the junction, then, after that, it is 
argued he was only to prepare it for completing, and he was only 
to do the work necessary upon the new material which would enable 
the junction to be completed, but he was not to complete the 
junction until somebody else had done some other work upon the 
old iron, That with great deference seems to me to be an abso- 
lutely ridiculous proposition ; as a matter of business, absolutely 
ridiculous, and that the only way to complete the junction was to 
join the new work to the old, and if in order to join the new work 
to the old it required him to do certain things, as for instance, to 
couple the old work, then his contract obliged him to do that, and 
inasmuch as he was to be paid a lump sum forall that he had 
contracted to do he cannot charge for extra work for completing 
that junction, and for all the work necessary to complete that 
junction. He cannot charge as extra work anything that he has 
to do for that purpose. So much for the first point. 

Now, as to the second point, the only thing that could be sent 
here is what was the construction of the contract. It was argued 
in the Divisional Court, and it has been argued here, that he was 
bound at all events and whatever might happen—he was absolutely 
bound to finish the work on a certain day in December. To my 
mind that is not the true construction of the contract, because if 
it were so, even though they never sent him any iron at all, if they 
did nothing, if they merely left him alone, he was absolutely bound 
to finish the contract by thatgivenday. That is absurd ; it cannot 
be, Then the true construction is that he never did undertake abso- 
lutely, regardless of all circumstances, todo it. That is not his 
contract. There is no foundation for any argument of the kind. 
His only contract was, I will complete it on that day if I have the 
materials supplied by you with which to do it, and to do it in 
sufficient time. Therefore there was not that binding contract. 
Then what is the contract? Is there a contract by the defendants 
that they would deliver him the material—that they would deliver 
it to him on any particular day, on any fixed day! It is admitted 
there is nothing in the words of the contract to say that; it is 
said that you must imply that. Now the foundation of that 
supposed implication was that he was bound to finish it on that 
day regardless of all events, I have just said that that first ground 
is cut away—is cut away entirely. 

Now, were the defendants bound to do anything! I am not 
going to determine in this case anything more than this. We will 
assume that they were bound to do something. What was that’ 
Were they bound to guess the day which abstractedly would 
enable the other contractor to finish the work on the particular 
day! Were they bound to guess that day and to take care that 
they guessed right, and if they did not guess right they must be 
liable in damages, although there might be an impossibility of 
their doing it by that day and in time. It seems to me that it is 
impossible to imply such an absurd contract on their part. You 
cannot imply that they must have intended it. Then what could 
they intend? They could intend this—that they would use every 
reasonable exertion to supply the goods in time for him to finish 
the work by the day named. That is what they undertook to do 
—to make every reasonable exertion. In another sense, they 
undertook to do everything reasonable to enable him to perform 
his contract ; and if they had to do that, in order to see whether 
they had done everything reasonable, you must take every circum- 
stance into account. It is not a question of excuses that they have 
bound themselves and they are to be excused by something from 
doing what they have bound themselves to do. They never 
bound themselves, to do anything more than to make every 
reasonable effort to do what was necessary to enable him to per- 
form the contract at the time mentioned. 

Then the arbitrators have found, ‘“‘ If that is the contract, we 
think there are no damages.” They have not told us upon what 
they founded that. It may be that they would found that upon 
saying that they did use every reasonable exertion ; but on the 
contest of the other side it does not signify how reasonable 
they were—they had bound themselves to do it at all events. If 
all that they had done was to make reasonable exertions—I think 
that they made reasonable exertions, at all events it is not shown 
to us by any evidence that they did not—all that part of the 
finding of the arbitrators is upon questions of fact, with which 
we have nothing todo. What we have to say is this, Was there 
any absolute contract on the part of those who were to supply 
these goods to supply them on a date which can, even by compu- 
tation, be fixed, however unreasonable it may be, although they 
have made every reasonable exertion, yet have they contracted 
and bound themselves notwithstanding to do that’ I am of 
opinion that that is not the true construction of the contract, and that 
the only contract that you can imply—for it all comes to implica- 
tion—the only contract you can imply upon their part is to use 
every reasonable exertion to supply the goods in time for the work 
to be finished by the defendants. The arbitrators have found, if 
that is the true construction, there are no d es. I cannot tell 
why they have made that subsidiary finding. e have nothing to 
do with it, but they have found it so. The question asked us is 
whether there was any such binding contract as is contended for 
before us? There is no such binding contract. Under these 
circumstances I think, with deference, that we must allow this 
appeal upon both points, and order the judgment as to both points 
to be determined in the contrary way to that which is determined 
in the Divisional Court, and that therefore we must allow this 
appeal with costs. 

lon Justice Kay and Lorp Justice A. L. SmitH gave deci- 
sions to the same effect. 

Mr. Robson, Q.C., and Mr. Scott Fox were counsel for the 
plaintiff ; and Mr. Joseph Walton, Q.C., and Mr. Percy Morris 
were counsel for the defendants. Messrs, Field, Roscoe, and Co., 
Lincoln’s-inn-fields, agents for Yates, Johnson, and Leach, Liver 
pool, were defendants’ solicitors; and Mr. James Kirkley, Moor- 
gate-street, agent for Messrs. Davidson and Barker, South Shields, 
solicitors for the plaintiffs. 

The above is a transcript from the shorthand notes of Messrs 
Snell and Son, of Chancery-lane. 





JUDICATURE COMMITTEE OF THE PRIVY COUNCIL, 
July 15th. 
HOPKINSON’S PATENT. 

THIS was a petition by Dr. John Hopkinson, F.R.S., and the 
Westinghouse Electric Company—Limited—for the a 
of letters patent granted to Doctor Hopkinson in 1882 for a term 
of fourteen years, for an invention of “‘improvements in dis- 
tributing and measuring electricity, and in apparatus to be 
employed for those purposes. This is the celebrated three wire 
system. 

Mr. Moulton, Q.C., Mr. Roger Wallace, Q.C., and Mr. A. J. 
Walter appeared for the petitioners; Mr. Cripps, Q.C., and Mr. 





J. C. Graham appeared for the Corporations of Edinburgh, 
Aberdeen, and Belfast; Mr. Bousfield. « Q.C., and Mr. C, EE. 
Jenkins for the Corporations of Glasgow, Hull, Bradford, and 
Dandee, and the National Electric Supply Company, of Preston; 
Mr. Terrell, Q.C., and Mr. C. Fleetwood Pritchard for the Cor- 
porations of Liverpool, Nottingham, Blackburn, Oldham, Harro- 
at Burnley, Dewsbury, Lancaster, Sunderland, and Brighton ; 

r. J. C. Graham for Messrs. Crompton and Co., Limited; Mr. 
W. Neill for the Corporation of Whitehaven ; Mr, A. J. Ashton 
for Callender’s Bitumen Telegraph and Waterproof Company, 
Limited ; and Mr. C. E. Jenkins for the Birmingham Electric 
Supply Company, Limited ; all of whom objected to the petition. 
The Attorney-General, Mr. Henry Sutton, and Mr. Dennis 
appeared for the Crown. 

he ATTORNEY-GENERAL took a preliminary objection. He 
sme out that a paragraph of the petition stated that Dr. 
opkinson had sold his interests in the English and German 
patents to the Westinghouse Electric Company for a sum of 
£19,750. While admitting the merit of the invention, he submitted 
that Dr. Hopkinson had been adequately remunerated in respect of 
it by the amount which he had received from the company, and 
that as Dr. Hopkinson had thus been adequately remunerated for 
the invention the company were not entitled to claim a prolonga- 
tion of the letters patent. The Attorney-General quoted the 
judgment delivered by Lord Watson in the Bower-Barff patent 
case heard before the Judicial Committee some time ago. 

Mr. Movutton, Q.C., on the part of the petitioners, said the 
patent was one of very great merit, and contended that the 
remuneration had been inadequate. Immediately after taking 
out the patent the petitioner used every endeavour to procure the 
adoption of his invention, but the electric lighting industry was at 
that time so much in its infancy and central lighting installations 
were so hampered by legislative provisions that for the first six 
years of the patent there was practically no opportunity for its 
application. ‘The actual commercial saving to the community 
arising from the invention had been enormous. He argued that a 
patentee who sold his rights in a patent did not thereby destroy 
the claim of the person who acquired the patent to the favourable 
recognition of their lordships on an application for prolongation. 

The ATTORNEY-GENERAL having re fied, 

Lord HosuHouvss said their Lordships were of opinion that the 
objection raised by the Attorney-General arising on the face of 
the petition must prevail, and, therefore, their Lordships could 
not report to her Satoce in the way which was necessary for a 
prolongation of the patent. Their Lordships would give their 
reasons on some future date. They were prepared to allow one 
set of costs, and as there were seven caveators their Lordships 
suggested that the counsel should consult together as to how the 
costs should be allocated, and send in the result of their delibera- 
tions to the Registrar, and their Lordships would then deal with 
the matter when they gave their reasons on the main question. 








THE LOCOMOTIVES ON HIGHWAYS BILL. 


THE following is the text of the Bill, as amended by the Standing 
Committee on Law. It is intituled an Act to amend the Law with 
respect to the Use of Locomotives on Highways, and the additions 
made since the Bill passed the House of Lords, as published in our 
impression of July 3rd, are shown by the words in italics. 

Be it enacted by the Queen’s most Excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and ‘Temporal, 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows:— 

(1): 1. The enactments mentioned in the schedule to this Act, 
and any other enactment restricting the use of locomotives on 
highways and contained in any public general, or local and personal 
Act in force at the passing of this Act, shall not apply to any 
vehicle propelled by mechanical power, if it is under three tons in 
weight unladen, and is not used for the purpose of drawing more 
than one vehicle (such vehicle with its locomotive not to exceed 
in weight unladen four tons), andis so constructed that no smoke 
or visible vapour is emitted therefrom except from any temporary 
or accidental cause ; and vehicles so exempted, whether locomotives 
or drawn by locomotives, are in this Act referred to as light 
locomotives, 

Provided that :— 

(a) A county authority shall have power to make bye-lavs pre- 
venting or restricting the use of such locomotives upon any bridge 
where such authority are satisfied that such vse would be attended with 
damage to the public, subject to an appeal to the Local Government 
Board by any person aggrreved by the exercise of the power. 

(4) A light locomotive shall be deemed to be a within 
the meaning of any Act of Parliament, whether public, general, 
or local, and of any rule, regulation, or bye-law made under any 
Act of Parliament, and, if used as a carriage of any particular 
class, shal] be deemed to be a carriage of that class, and the law 
relating to carriages of that class shail apply accordingly. 2. Jn 
calculating for the purposes of this Act the weight of a vehicle 
unladen, the weight of any water, fuel, or accumulators used for the 
purpose of propulsion shall not be included. 

(2) The keeping and use of petroleum or of any other inflam- 
mable liquid or fuel for the purpose of light locomotives shall be 
subject to regulations made by a Secretary of State, and regula- 
tions so made shall have effect notwithstanding anything ia the 
Petroleum Acts, 1871 to 1881, and breach of any such regulation 
may, on summary conviction, be punished by a fine not exceeding 
ten pounds. 

(3): 1. The Local Government Board may make regulations with 
respect to the use of light locomotives on highways, and their con- 
struction and other conditions under which they may be used, and a 
breach of any such regulations may be thereby made punishable 
by a fine not exceeding ten pounds, recoverable on summary con- 
viction. 2. Regulations under this section may, if the Local Govern- 
ment Board deem it necessary, be of a local nature and limited in their 
application to a particular area. 

(4) The requirements of subsection four of section twenty-eight of the 
Highways and Locomotives Amendment Act, 1878, may be from time to 
time varied by order of the Local Government Board. 

(5): 1. In the application of this Act to Scotland a reference to 
the Secretary for Seotland shall be substituted for a reference to 
the Local Government Board. 

(6) In the application of this Act to Ireland a reference to the 
Local Government Board for Ireland shall be substituted for a 
reference to the Local Government Board. 

(7) This Act may be cited as the Locomotives on Highways Act 


The Schedule is as published in our impression of the 3rd inst 








AccIDENTs resulting from the employment of horses. a 
dozen fatal accidents in the country in a month, are taken as 
matters of course—regrettable incidents that must neverthe- 
less be endured. One accident with a traction engine or 
road locomotive, and many of the papers immediately call 
hysterically for measures which would clear off the face of the 
country one of the greatest boons to the farmer and to othcrs vko 
have heavy loads tocarry. One accident happened a few days agojat 
Teignmouth, and legislation ‘‘ for the protection of life and prc- 
perty” is immediately called for, as though such accidents were 
frequent, instead of, in fact exceedingly rare, and as though the 
road locomotive were generally an unruly enemy to all mankind. 
Every year increased safety in the working of traction engines is 
obtained, and the damage to “‘life and property” is very much 
less than if the same loads had to be moved by horses, 
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SOUTHALULS GAS ENGINE 


MESSRS. HARDY AND PADMORE, WORCESTER, ENGINEERS 





HARDY AND PADMORE’S SMALL “IDEAL” GAS | exceeding din. or Gin. diameter, the ignition timing valve R 
| is not used, the moment of ignition being regulated by fixing 


TAIN | 
t , ENGINES. ” 3 | the casing carrying the Bunsen burner, by means of the set 

Iy cur impression of the 29th March, 1895, we published a | screw Y, higher or lower until the best point is ascertained 
notice of the small gas engine made by Messrs. Hardy and | and no bumping is heard. Ignition having taken place the 
Padmore, Worcester, under Southall’s patents. The engine | piston performs its power outstroke, at the end of which the 
then illustrated was of one-man power, with exhaust opening | cam E? opens the valve B, allowing the instroke of the piston 
at about half stroke. The makers are now producing a / to drive out the burnt gases to atmosphere by way of the 
Type 2 of these engines with a mechanically-actuated | exhaust port O. The speed of the engine can be varied by 
exhaust valve and other modifications, and of powers up to | putting more or less compression on the spring on the spindle 
14-horse. The working of this type will be understood from | of the governor G, this patent governing action being as 


the engravings we now publish. Fig. 1 is a back view of the | follows:—When the engine exceeds its set speed the governor 
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cylinders, Fig. 2 a vertical section of it, and Fig. 3 a sectional | draws the pivoted pawl J outwards, allowing the bar K to 
plan, except that the positions of the exhaust outlet O and | drop, preventing the short lever M from rocking and causing 
air inlet Q are transposed in the latest engine. The working | the whole cam E to be moved laterally along C, compressing 
cycle is the Otto complete in two revolutions. During the | the spring F; the cam E! now misses the stem of valve A, 
charging outstroke, the shaft C—driven with chain gearing | preventing any gas and air from entering thereby, and a new 
D! from the crank shaft at half its speed—causes the cam E! | outline of the cam E* coming opposite the stem of the valve 
to lift the valve A, admitting the necessary air through a| B keeps that valve open during the next two strokes of the 
regulating valve S and passage Q and gas through P, into the | piston, allowing it to simply drawin air and expel it again by 
cylinder; on the next instroke commencing the valve A | way of O. Thecam E* at each revolution depresses the outer 
closes and compression takes place, ignition being performed | end of the leverN, lifting up the bar K into its original position, 
at or near the end of the stroke by a tube X heated by a| when if the speed of the engine has been sufficiently reduced 
Bunsen burner, controlled by a tap Z. The ignition should | the pawl J again locks the bar K and holds it up, allowing the 





original position, again to perform its normal operations, 
The strips of metal W effectively prevent the cam from 


exerting any dragging action on the valve spindles. A per- 
spective view of the little engine is given in Fig. 4. Messrs. 
Hardy and Padmore are now preparing a small engine having 
a cylinder of only 13in. bore and 3in. stroke. 














| ROBINSON’S VARIABLE SPEED GOVERNOR. 
| 
| 


Messrs. ROBINSON AND AUDEN exhibited at the Royal 
Show at Leicester a portable engine, fitted with Robinson’s 
shaft governor fitted in the fly-wheel. The governor is an 
enlarged form of that which we illustrated and described in 
our account of the last Smithfield Show, and has the same 

| advantageous features as to easy adjustment for different 
| speeds, as to quick action, and power and stability. 
| Mr. Robinson has made a very useful addition to this shaft 








VARIABLE SPEED GOVERNOR OPERATED BY HAND 


governor for use in electrical stations, where facility for 
varying the speed at which the engine is governed is of great 
service when the lighting load falls or increases. This ad- 
vantage has been supplemented by another, namely, the 
means of making the variation as to speed at a distance, as, 
for instance, at the switchboard or in the office of the super- 
intendent. The apparatus adopted is shown by the two 
accompanying engravings. From these it will be seen that 





SPEED GOVERNOR OPERATED BY ELECTRIC MOTOR 


the upper end of the lever by which the change of speed is 
effected is, when the lever is mounted for moving by hand at 
the engine, guided and held by a slotted quadrant. For 
setting from a distance the slotted quadrant is replaced by 
a toothed quadrant, and the upper end of the lever carries 
a pinion working in this, and operated by a small motor 
mounted as shown, and worked by current controlled from 
anywhere. 








MANGOTSFIELD SEWAGE ScHEME.—Mr. F. H. Tulloch, Inspector 
of the Local Government Board, has recently held an inquiry into 
the application of the Warmley District Council for sanction to 
borrow £17,000 for works of sewerage and sewage disposal for 
Mangotsfield. The engineer for the scheme, Mr. Walter le Maitre, 
of Staple Hill, gave particulars of the scheme, which combines the 
latest improvements for the scientific treatment of the sewage by 
means of precipitation in circular tanks, fitted with Candy’s patent 
sludge removal apparatus, clarifiers, and filtration through polarite 
beds. There was a large attendance of ratepayers at the inquiry, 
and expert evidence was given in support of the scheme. 


HvucuH Myppe.ton ScHoon.—The annual exhibition of drawings, 
needlework, designing in paperand colour, modelling in clay and card- 
board, woodwork, cookery, laundrywork, and kindergarten, executed 
in the various schools of the School Board for London, will be held 
at the ‘“‘ Hugh Myddelton” School, St. James’s-walk, Clerkenwell- 
green, E.C., from Friday, July 17th, to Wednesday, July 22nd— 
Sunday excluded—from 12 o’clock noon to 9 o’clock p.m. The 
exhibition will be opened by General Moberly, vice-chairman of 
the Board, on Friday, July 17th, at 12 o’clock. Demonstration 
lessons in cookery, laundrywork, and needlework will be given 
each day. Admission to the exhibition and demonstration lessons 
will be entirely free, and it is hoped that the er of London 
will largely avail themselves of this opportunity of seeing specimen 





take place a little before the crank pin has reached its inner | lever M to resume its rocking action and the cam E by the 
dead centre; but in engines having a cylinder bore of not! aid of the spring F to move laterally along C gently to its 





of the work being done in their schools, 
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HEAVY LOG SAW 


MESSRS. PICKLES AND SON, HEBDEN 
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SELF-CONTAINED TOP-DRIVEN LOG FRAME. 





THE illustration represents an improved log or timber 
frame, as constructed to the order of the Colonial Govern- 
ments and railway companies, for sawing teak and other 
hardwood logs up to 4ft. square by 30ft. long. 

The crank-shaft, which is of large diameter, is of steel, and 
runs in long heavy phosphor bronze bearings, and is fitted on 
each side with balance fly-wheels, one of these containing the 
crank-pin to which the connecting-rod of the engine is 
coupled. The engine cylinder is fixed to one of the upright 
standards, and is fitted with a metallic piston, suitable steel 
crosshead and guides fixed to frame side, with an arrange- 
ment on each side for taking up wear. The working frame, 
which is very strongly constructed, is entirely of steel, and 
works in long continuous phosphor bronze bearings, and is 
actuated from the crank-shaft by a strong crosshead with 
connecting-rods taking hold on each side of the working 
frame. The feeding rollers are fixed on strong shafts driven 
by powerful gearing, with an improved silent feed motion 
adjustable for different rates of feed, a powerful and efficient 
down-pressure arrangement being provided on each side of 
the saws. The ends of the log to be sawn are held in bogie 
carriages with screw clips, and a lateral motion to follow 
bends in the log during transit in the machine, these carriages 
running on rails laid on the mill floor. This type of log 
frame is suitable for erection in almost any locality, as, owing 
to the fact that it stands on its own base-plate, it requires 
very little excavation and depth of foundation. 








FLOUR MILLING NOTES. 


Tue following notes by ‘Careful Observer” in the 
Miller will interest some of our readers :— 


Undercleaned wheat : Dirty wheat makes dirty flour. 

Over-damp wheat makes rich offals and a low percentage of flour, 
and reduces the output. 

Over-dry wheat makes small bran and poor coloured flour, 
through the presence of bran powder and too free dressing. 

Over-feeding the mills makes rich offals and a low flour percent- 
age, besides straining the drives. 

Under-feeding starves the flour and makes it softand woolly, and 
reduces the output. Smooth rolls will roar and work hot with a 
small feed on the mill. 

Over-dusted stock does more harm than good, as the flour there- 
from must be discoloured. Dusters are sometimes made to do the 
work of purifiers, 
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Under-dusted stock is a very common evil, causing loss in purifi- 


| cation and imperfect purification, as well as a very dusty mill. 








Exercise care and strike the happy medium or the ‘middle 
extreme.” 

Over-ground stock is obtained at the expense of power, or fuel, 
especially if the feed is heavy ; but over-grinding is more the 
result of light feeds than heavy ones, and when extreme heat is 
evolved there is great risk of serious damage to the flour. 

Under-ground stock is sometimes the result of over-feeding ; but 
also often arises through faulty arrangement, by which g hard 
middlings are allowed to get to the latter mm 4 instead of being 
treated on the primary ones. It arises also from insufficient 
grinding on the first rolls, both grooved and smooth, and, in 
any case, causes a loss through hurrying unfinished products to the 
offal sacks. 

Over-dressing causes specky and bad-coloured flour. 

Under-dressing causes rich offals and poer percentage of flour, 
with reduced output. 

o_o machines are sometimes responsible for tho former, 
an 

Under-sized machines for the latter. . 

Over-clothing may also materially be responsible for these results, 
so also may 

_ Under-clothing: The correct clothing of machines to suit capaci- 
ties and ae a oo good all-round results, so as to avoid the above- 
enumera faults, is one of the most difficult tasks a qualified 
miller has to perform. Circumstances and conditions are so variable 
that an absolute rule for guidance in this respect is quite impossible, 
and changes to suit circumstances are inevitable. 

Over-cleaned bran: With wheat in perfect condition, the bran 
may be made as clean on one side as on the other, but this is one 
of the extremes most desirable to avoid. Even if the bran flour is 
sold separately, its quality must be materially degraded by over- 
grinding the bran, and it is the same with over-scalping in an over- 
sized bran duster. 

Under-cleaned bran is what some millers swear by. They main- 
tain that if the bran is treated lightly on the last break, and not 
over-scalped, that both bran and flour will be worth more money, 
and that the slight loss of percentage is more than recovered by 
increased value. This, however, is a matter for judgment and 
careful consideration, as there is danger in either extreme. 

Over-speeding machines is bad policy. The capacity may, in some 
cases, be increased by quicker speeds, but increased speeds absorb 
a high ratio of power, with attendant increase of wear and tear 
and fuel. 

Under-speeding nullifies the effectiveness, and decreases the 
capacity of most machines. It would probably be an advantage if 
some of our machines had variable speeds, so that we might change 
them according to circumstances. The work of the mill may in 
some cases be improved by running the engine one or two revo- 
lutions quicker, but seldom by running slower. Over-tight belts 
and other drives will cause a great loss of power and an immense 





amount of unnecessary friction, besides the destruction, or shorten- 
ing of the life, of those drives. This applies to ropes as well as belts. 

Over-slack drives, on the other hand, will be the source of end- 
less trouble. There is no greater nuisance than unreliable, con- 
stantly slipping belts. The use of compounds for making them 


adhere to the pulley produce only a temporary effect. It is im- 
possible to do proper work, especially with rolls, when the belts 
are insufficiently tight, and the quickest and easiest way out of 
the difficulty is to take the belt off and shorten it at the very first 
opportunity ; but in doing this take care to avoid over-dving it. 
Remember there are two extremes. If a belt bursts asunder it is 
safe to conclude that it is overworked and too tight. 

Over-lubrication: Avoid this, as it does no good and causes waste. 
Under-lubrication is generally the effect of neglect or of a bad 
system, not of niggardliness. Just enough and no waste should be 
the rule. Dry bearings not only get hot, but they take an enor- 
mous amount of extra power. 

Over-steep spouts should be avoided, as they cause blowing, and 
if they should get choked—to which they are as liable as any other 
—they are troublesome to clear. 

Over-flat spouts are the miller’s bane. A spout that allows the 
stuff to travel down only under the best conditions is a great 
nuisance ; but, unfortunately, this is an ever-present evil, born of 
necessity. 

The above are a few of the many extremes every miller should 
seek to avoid. Safety and success lie in the avoidance of excess in 
either direction. 








TESTS OF A CORLISS COMPOUND ENGINE AND 
VERTICAL BOILER. 


WE have received from Messrs. Dean and Main, mechanical and 
mill engineers, of Boston, U.S.A., the following report :— 

Boston, November 18th, 1895. 
The Corliss Steam Engine Company, Providence, R.I. 

Gentlemen,—On October 23rd and 24th, we conducted trials of 
the engine built by you for the Berkeley Manufacturing Company, 
Berkeley, R.I., for the purpose of ascertaining the indicated horse- 
power, and the weight of steam used per hour per indicated horse- 
power. On October 24th the boilers were testedforeconomy. The 
engine is a horizontal cross compound, the two members of which are 
connected with each other by means of belts and a jack shaft. As 
will be seen by the following data, the high and low-pressure engines 
do not run at precisely the same speed. The revolutions were 
determined by a counter on each cylinder. Each cylinder is pro- 
vided with Corliss valves and operated by the well-known Geo. H. 
Corliss gear. There are two excentrics for each cylinder, one oper- 
ating the inlet valves and the other the exhaust valves. The 
cylinders are both jacketed by steam passing to the valves, and thus 
the high-pressure cylinder is jacketed with steam of boiler pressure 
and the low-pressure cylinder with steam of receiver pressure. The 
receiver is provided with live steam pipes for reheating. From the 
receiver a pipe leads to the mill, but during the trial the valves in 
this pipe were closed. It was not convenient to blank off this pipe, 
and therefore some steam may have leaked by it, and thus become 
lost to the low-pressure cylinder. Our experience, however, in 
many other cases where leakages have been caught and weighed, 
is that there is practically no chance that thisleakage was sufficient 
to effect any of the decimals that are ordinarily used in expressing 
the steam consumption of the engine. This was the only opportu- 
nity for leakage of steam from the plant in the engine room, 
except through a small blow-off pipe from the main steam pipe 
near the engine, and this was reed v8 have a tight valve. 

In the boiler room the blow-off and safety valves were tight. 
There was one leak of water from the flue heaters, or economisers, 
but it was easily caught and allowed for, and this was the only 
‘¢ allowance” that had to be made in the trials. The air pump was 
operated by the engine. The engine was taken in its every-day 
working condition, and the results, which have been seldom 
equalled or surpassed for economy, are being constantly duplicated 
in the regular operation of the mill. The feed-water was weighed 
on accurate scales by a competent person. After the trial the dia- 
meters of the cylinders were measured before the cylinders were 
cooled off. The following are leading dimensions and results :— 


Dimensions of the engine— 


Diameter of high-pressure cylinder .. 26°167in. 
Diameter of low-pressure cylinder .. 52 °060in. 
Diameter of high-pressure piston rod 4jin. 
Diameter of low-pressure piston rod. . 6fin. 
Stroke of both pistons .. ja aan 6ft. 
Ratio of piston areas 4tol 


Results of tria’s— 





First trial. Second trial. 
Duration we nd ee dee sp) ee SRO. «See 
No. of revolutions per min. H.P. crank 60°52 revs. . 60°56 revs. 
No. of revolutions permin. L.P. crank 60°67 revs. .. 60°72 revs. 
Average temperatures— 
Of engine room... ..90 deg. 90 deg. 
Ofexternalair.. .. .. oe -. 45 deg. 
Of steam in boiler room.. 7s . 373 deg. 
Super-heat of steam... -= 18 deg. 
Average pressures— 
Of atmosphere by barometer OD eee 14°91 Ib. 
Of steam at engine by gauge 129°5 Ib... 129-00 Ib. 
Of steam at engine absolute. . — we as 143°91 Ib. 
Vacuum by gauge .. .. .. .. .. .. 26°4im. .. 27 *4in. 
Average mean effective pressure, H.P. cy]. 46°192 Ib. 46 °044 Ib, 
Average mean effective pressure, L. P. cyl. 9°78 lb. .. 10°094 Ib. 
Steam used by the engine— 
Total weight of steamused.. .. .. .. 68,285 Ib. 141,469 Ib. 
Steam used per indicated H.P. per hour.. 13°02 Ib... 12°86 Ib. 
Powers— 
Power developed by H.P. cyl. 587°35 H.P. .. 536°05 H.P. 
Power developed by L.P. cyl. . 455°42 H.P. .. 470°42 H.P. 
Total horse-power .. .. .. .. .. .. 992°77 H.P. .. 1006°47H.P. 
Per cent. of power developed H.P. cyl... 54°13 p.c. . 53°26 p.c. 
Per cent. of power developed L.P. cyl. 45°87 p.c. . 46°74 p.c. 


The steam consumption per indicated horse-power per hour as 
found by these trials is the lowest we have ever found with an 
engine carrying as lowa s team pressure as this. The indicator 
springs used in this test were tested and rated on the Government 
apparatus at the Brooklyn Navy Yard, and this is the most perfect 
apparatus for this purpose in the world. 

The doiler test.—On October 24th, four of the vertical Corliss 
boilers were subjected to an economy trial, the results of which are 
given on an appended sheet. The trial was made in accordance 
with the American Society of Mechanical Engineers’ method. 
Steam was raised to the working pressure in the morning and the 
fires drawn. A new fire was then built with weighed wood. At 
the end of the trial the fire was burned down to the lowest prac- 
ticable limit, and then drawn and all refuse weighed. This trial 
took place on Thursday, and as the boilers had not been cleaned 
since Sunday, the result is good, and somewhat better than could 
be expected from dirty boilers. The evaporation on this day, 
taken in connection with the steam consumption of the engine, 
gives coal consumption per indicated horse-power per hour as 
follows :—October 23rd, coal per 1-horse power per hour, 1°39 Ib. ; 
October 24th, coal per 1-horse-power per hour, 1°37 lb. These 
amounts are exceptionally good, but if the boilers had been fired 
with more attention to keeping the fires clean, the results would 
be even better. They do not include the coal used for banking, 
but a correction for banking makes the total coal consumption 
about 1°48 lb. per horse-power per hour. 








EXPERIMENTS are to be carried out in India with the 
new Lee-Metford bullet invented in England. The result will 








determine whether the |English or the Indian pattern is to be 
adopted for the purposes of British troops in India. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Parcels delivery by electric railway.—The Brooklyn City Electric 
Railway has made arrangements to establish a service of 
delivery and collection. A of cars are being built, and 
about twelve or fifteen branch offices will be opened along the 
routes of the company’s lines. Besides these a large number of 
delivery wagons will be used. The arrangement will be as follows : 
By telephoning to or calling at the nearest branch office an order 
can be given, and the delivery wagon will collect the parcel, trunk, 
baggage, &c., and take it to the office. It will then be sent on the 
electric cars to the nearest point to its destination, and delivered 
by another wagon. This will be a great improvement in efficiency 
and speed over the present wagon express system, especially in 
view of the great area of the city and the extent of the suburbs, 
all of which are reached by the electric lines. Baggage will also 
be transferred between railway stations or steamer piers and resi- 
dences, in the same way as it is now done by express companies, 
except that the baggage will be carried by electric cars instead of 
by horse wagons. The system will also supplement the parcels 
delivery of the shops and stores, especially those of the smaller class 
which cannot keepa force of wagons, horses, and men large enough 
to ensure prompt delivery in any district. This railway company 
is operating its road on the general principles of a steam railway. 
It has expended large sums of money in rebuilding its tracks, and 
has replaced many of the ordinary four-wheel cars with long cars, 
25ft. to 35ft. long, mounted on trucks—or bogies—or on three 
radial axles. It has also established a regular service of mail cars 
—the letters being sorted on the cars—and has handsome parlour 
cars for private use and excursions, 

A new express train.—The Lehigh Valley Railroad has just putin 
service two fast trains between New York and Buffalo, a distance 
of 4484 miles. A train leaves each end of the line at twelve noon, 
and is due at the other end at ten p.m., the running time being 
about 9h. 40min., or at an average running speed of forty-eight 
miles per hour for the entire distance. Each train is made up of 
four cars. The first is a combination , smoking, and 
dining car, mounted on six-wheel trucks, and weighing 105,075 lb. 
Next to this are two ordinary cars, with smoking-rooms, lavatories, 
&c., each weighing 80,5501b. The rear car is a parlour car, with 
large open observation platform at the rear end, and weighs 
105,100 lb. This car has also a private room, and a ladies’ parlour. 
The total weight is thus 371,275 lb. The first car is 67ft. long in 
the body, having a baggage room 19ft. long ; a smoking-room with 
twelve seats, a dining-room with sixteen seats, and a kitchen, 
lavatories, &c. The two ordinary cars have each seats for fifty- 
four persons in the main saloon, and eight seats in the smoking- 
room. The rear car has twenty-seven revolving chair seats in the 
saloon, and seats for five persons in the smoking-room, and five in 
the ladies’ parlour. The interior finish is very elaborate. The cars 
have vestibuled platforms, the vestibules being only the width of 
the platforms, and not extending over the car steps to the sides of 
the car as in the latest designs of vestibules. All the cars have 
six-wheel trucks or bogies of the Pullman standard type. The 
object of putting the starting time at noon is to enable business 
men to transact a morning’s business before taking the train, thus 
practically saving half a day to a busy man. 

Canadian enterprises. — Work is progressing on the works for 
utilising the power of the Lachine Rapids, cate St. Lawrence, for 
generating electric current, which will be used for light railway 
and industrial purposes at Montreal and other towns. The 

enerators will be driven by 57in. Victor turbines, built in the 

Jnited States. Some Winnipeg capitalists are proposing a water- 
way navigable for barges of 6ft. draught, 300 tons capacity, from the 
Red River to Hudson’s Bay, 680 miles. ere are nearly 620 miles 
of = waterway, only needing to be connected by stretches 
of canal, the longest stretch being 1? miles. Itis pro eventu- 
ally to extend navigation south to the Mississippi and to the great 
lakes. 

Express locomotive.—The Chicago, Rock Island, and Pacific 
Railway has been using ten-wheel engines—six driving wheels and 
a four-wheel bogie—for its fast heavy trains, but has recently put 
in service an eight-wheel engine—four driving wheels and a four- 
wheel bogie—to haul trains of ten cars—about tons—at sevent; 
to seventy-five miles per hour. The boiler is 6lin. diameter, wit 
a radial-stayed fire-box 9ft. long and 2?ft. aa agp a grate 
area of 244 square feet. The working pressure is 1901b. per square 
inch, The boiler sits very high, its centre line being 8ft. 6in. 
above the rails, while the top of the smokestack is 15ft. 6in. 
above the rails. The driving wheels are 6}ft. diameter, with a 
wheelbase of 84ft., while the truck or ‘‘ bogie” has 3ft. wheels and 
a wheelbase of 6ft. 3in., the total wheelbase being 23ft. The total 
weight of the engine is 125,000 lb., with 83,000 Ib. on the driving 
wheels and 42,000 lb. on the truck. The cylinders are 19}in. by 
26in., and the connecting rods and coupling rods are of H section. 
The steam | gaa are lin. by 20in., exhaust ports 34in. by 20in., 
and the slide valves have a maximum travel of 6in., which is the 
same as the throw of the excentrics. These are Richardson 
balanced valves, and weigh 161 Ib. each. The exhaust nozzle is 
5}in. diameter. The Westinghouse air brake is fitted to the 
driving and truck wheels. The tender is carried on two four-wheel 
trucks with 36in. wheels, and has a capacity for eight tons of coal 
and 4000 gallons of water. The tank is of horseshoe shape, but 
with sloping back and sides for the rear of the coal space. The 
coal space extends above the tank, being surrounded by an iron 
plate 20in. high, while the flat top of the tank extends 6ft. back of 
the coal space, forming a place for the tools, An oval manhole 
16in. by 36in. is pl in this part of the tank. 

Raped transit in New York.—Through some unfortunate perver- 
sion of ideas the courts have decided against the construction of the 
proposed underground road by the city of New York, and the pro- 
vision of adequate rapid transit has received asevere set back. The 
elevated railway companies have always been noted for a disregard 
of public convenience, and even with the greatest regard therefor 
they could not properly handle the enormous traffic. In fact, the 
crowded condition of the trains in the rush hours of the morning 
and evening is such as to lead many people to seek the suburban 
districts across the Hudson River and East River rather than the 
northerly suburban districts, which are reached by the elevated 
railways. The company now, however, is applying for power to 
build another north and south line on the west side—which will 
make a fifth parallel line—and to build also some short connecting 
spurs to connect the main parallel lines. The city has seen a great 
development of its tramway system during the past few years, 
horse traction having been superseded by cable or electric traction 
on all the important lines. But the traffic has increased with the 
facilities, and the large cars and trains of cars afford relatively no 
more accommodation than the old horse cars. What is needed is 
some entirely independent means of transit, such as the proposed 

underground railways, and it is most unfortunate that after so 
much time and money have been spent in ae peer plans and 
preliminaries that the court should have rendered such an opinion 
just as the enterprise was on the point of being actually com- 
menced. 

Water power and electric plant.—One of the latest plants utilising 
water power to drive electric generators has been established on 
Cottonwood Creek, near Salt Lake. From the headworks a 
wooden stave pipe line, 50in. diameter, extends for 1400ft. to the 
reservoir, and from this again a riveted steel pipe line, also 50in. 
diameter, extends to the power house, a distance of 9300ft. This 
steel pipe is of din. to fin. plate, and is made up in 30ft. lengths. 
The pipe line follows the surface of the country in general, having 
four horizontal and three vertical curves in its length. At the 

wer house are four Pelton water wheels, each driven by a water 
jet striking buckets on the rim of the wheel, and each of the 
wheels is coupled to an electric generator capable of developing 
750-horse power. The power generated will be utilised for lighting 





put in a steam power plant to run its generating plant when the 
water power plant is suffering from lack of water. There are at 
present two 150 kilowatt generators driven by water power and 
supplying current for a motor of 100-horse power for the mill, one 
of 75-horse power for the hoist, one of 15-horso power for the 

ump, one of 100-horse power for the air compressor, and one of 

-horse power for the blowers and incandescent lamps in the mines. 
The new plant will consist of two 150 kilowatt generators, one 
motor of 100-horse power for the mill, one of 15-horse power for a 
pump, and two of 10-horse power for blowers, forges, and mis- 
cell hinery. This plant will be driven by a cross com- 
pound Corliss engine with cylinders 24in. by 48in. and 46in. b 
48in., steam being supplied by water-tube boilers fitted wi 
mechanical strokers om coal and ash conveyors. 











LAUNCHES AND TRIAL TRIPS. 


THE third of four steel screw tugs which Messrs. Fleming and 
Ferguson, Paisley, are constructing for the Admiralty, underwent 
her speed trials on the Clyde, and maintained a speed of about a 
knot in excess of that specified. The trials were watched on 
behalf of the Admiralty by Messrs. Stewart and Scoggins. . 

During the last few months the Union s.s. Scot, which holds the 
record for speed between England and South Africa, has been at 
the yard of Messrs. Harland and Wolff, Belfast, where she has, as 
described in THE ENGINEER, been lengthened and refitted. The 
alterations were most successfully carried out, and the result is 
that the Scot will now have greater and superior accommodation 
for both passengers and freight. She left Belfast on Friday after- 
noon, the 10th inst., and anchored for the night at Holyhead. On 
Saturday morning a special train left Euston for Holyhead with a 
number of gentlemen on board who had accepted the invitation of 
the chairman and directors of the Union Steamship Company to 
accompany them on a trip round from Holyhead to Southampton 
in the Scot. The weather was most favourable, and the trip was 
greatly enjoyed by all on board. 

There was launched from the shipbuilding yard of Messrs. 
Robert Stephenson and Co., Hebburn, on Saturday, an iron towing 
hopper barge, built to the order of the Jarrow Corporation. This 
barge has been designed for the removal of the town refuse of 
Jarrow. Her principal dimensions are 96ft. 6in. between perpen- 
diculars, 30ft. moulded breadth, and I11ft. 2in. deep. The hopper 
is of large capacity, to enable her to take to sea 350 tons of refuse. 
She is fitted with powerful winches for hoisting the doors and a 
special arrangement of slipping gear for letting the doors fall. She 
has also a powerful hand windlass and steering gear. She is 
classed 100 A 1 at Lloyds’, and has been built under the supervision 
of Mr, Petrie, the corporation surveyor. The vessel, on leaving 
the ways, was named the Don. Messrs. Stephenson have lately 
completed another refuse hopper for the South Shields Corpora- 
tion. 

On Monday, July 13th, Sir Raylton Dixon and Co. launched 
from Cleveland Dockyards, Middlesbrough, a fine steel screw 
steamer, which has been built to the order of the Hamburg South 
American Steamship Company for their passenger and general 
traffic to Rio Grande, under the supervision of Mr. F. G. Dietze. 
The vessel is of the spar deck type, and has been constructed 
under special survey for Bureau Veritas highest class, the principal 
dimensions being :—Length, 310ft. 6in.; m, 41ft. 2in.; depth 
moulded, 26ft.; with a deadweight carrying capacity of about 
4000 tons on a light draught. The accommodation for first-class 

engers is under the bridge, with dining saloon in house on 
ridge-deck, all of which will be handsomely fitted up. Com- 
modious and well-ventilated quarters for about 326 emigrants are 
also provided aft in and "tween decks. The decks are 
‘aonied with teak, poll pe the fittings and accommodation are of 
a particularly complete and first-rate description. Triple-expansion 
engines will be supplied by Messrs. Thos. Richardson and Sons, 
Hartlepool, having cylinders 20in., 33in., 57in. by 45in. stroke, 
with two large boilers working at 205 1b. pressure. This is the 
second steamer Sir Raylton Dixon and Co, have launched for the 
same owners within three months. On leaving the ways the vessel 
was named Maceid by Mrs. Thomas Dixon. 

On the 13th inst. Messrs. Ropner and Son, of Stockton-on-Tees, 
launched a steel screw steamer of the following dimensions, viz.:— 
—— between (genes 314ft.; breadth extreme, 44ft.; 
moulded depth, 23ft. 3in., which they have built to the order of 
Messrs. Newman and Dale, London. The vessel is built off the 
single-decked rule ‘‘ with freeboard,” having half-poop bridge and 
topgallant forecastle, her deadweight carrying capacity being 
4100 tons on 19ft. The saloon and cabins for captain and officers 
are fitted in the p, the engineer’s accommodation being under 
the bridge amidships. She is built on the web frame principle, 
leaving the holds entirely clear for cargo, and carries. her water 
ballast in a cellular bottom and in the after peak. All labour- 
saving appliances are fitted for the economical working of the 
steamer, and also for the expeditious loading and unloading of 
cargoes, She has steam steering gear amidships and screw gear 
aft, four powerful steam winches, two large donkey boilers, direct 
steam windlass, stockless anchors, &c. The engines will work u 
to about 900 effective horse-power, and are by Messrs. Blair an: 
Cv., having cylinders 22}in., 37in., and 6lin. by 39in. stroke, 
steam being supplied by two large steel boilers, working at 160 lb. 
pressure. e name of Aon was given to her as she left the 
ways, the christening ceremony being performed by Mrs. Dale, 
of London. 

On Thursday, the 9th inst. the s.s, Neptune, a fine steel screw 
steamer, which has just been completed to the order of Mr. John 
Lockie, of Newcastle-on-Tyne, for the newly-formed Venus Steam- 

ship Company by C. 8. Swan and Hunter, of Wallsend, was taken 
to sea for her trial trip, The Neptune is one of the most recently 
designed types of spar-deck steamers, suitable for carrying large 
dentocight as well as measurement cargoes. Her leading dimen- 
sions are :—330ft. between perpendiculars by 45ft. 3in. by 28ft. 9in. 

moulded, and she has been designed to carry 5600 tons deadweight 
on a moderate draught, or about 6700 tons of measurement cargo 

in addition to bunkers, The acec dation for the tain an 

officers is arranged on the spar deck, and is ample and comfort- 
able, whilst the crew are berthed, as usual, under the topgallant 
forecastle. The deck machinery is of the latest type, consisting of 
powerful steam winches, steam steering gear, steam windlass, fresh 
water distilling apparatus, the latest type of stockless anchors, &c. 
The propelling machinery has been constructed by the North- 
Eastern Marine Engineering Company, and consists of a set of 
engines with cylinders 24in,, 40in., and 64in. by 42in., with two 
extra large steel boilers, constructed under special survey, whilst 
for convenience of long voyage trading the steamer has been 
supplied with a full equipment of spare gear. On proceeding to 
sea the Neptune had on board about 700 tons of bunkers and 
800 tons of ballast, and, after adjustment of compasses, she pro- 
ceeded to the measured mile, where the mean of a series of runs 
was at the rate of over 10 knots per hour, the engines working 
smoothly and without a hitch of any description, the performance 
being considered by all to be highly satisfactory. e builders 
were represented on the trial trip by Mr. Rowland Hodge—cne of 
the managers—the engine builders being represented by Mr. 
Summers Hunter. The managing owner, Mr. John Lockie, was 
unfortunately unable to be present, but was represented by Mr. 
Wm. Stevenson—his marine superintendent—who has surveyed 
the vessel during construction. On completing her trial the 
Neptune sailed at once for Montreal, under the command of 
Captain John Allan, where she will load again for the United 


Kingdom. 














Tux German Government has been invited to take 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Pricks are strong in all directions, and the action of the un. 
marked bar makers on quarter day in advancing prices a further 
5s. per ton, and of the galvanisers in also putting up prices 5s., 
assists to strengthen the market. Unmarked bars are quoted at 
£5 15s., and buying is done in some cases for superior bars at 
£5 17s, 6d. to £6. Merchant bars are quoted at an average of 
£6 5s. per ton, ranging up in some cases to £6 10s. Marked bars 
are £7 to £7 12s. 6d. 

Gas tube strips were advanced 2s, 6d. per ton baie | compared 
with the price of a fortnight ago, making the figure £5 7s, dd. to 
£5 10s,, and it was stated that so far from checking orders current 
business has been stimulated by the advance. Hoops and thin 
strips are £6 7s. 6d. to £6 10s. per ton. 

Sheets continue in very large sale, and makers generally are 
remarkably busy, with a heavy lot of work on the books. The 
galvanisers are still the tt buyers, and are willing to take 
supplies much faster than ironmasters can roll. Owing to the 
shortness of supply, arising out of the inability of the mills and 
forges to work regularly on account of the heat, prices are very 
stiff. Doubles are quoted £6 17s. 6d. to £7 per ton, and some 
makers will only entertain offers at £7 5s., but this latter figure is 
entirely outside the market. Lattens are quoted £7 15s. to £8 ; 
stamping sheets are £9 10s. to £10, and best sheets average £11. 

Great satisfaction is expressed at the continued large colonial 
and foreign d d for galvanised sheets. Last month 24,360 tons 
of this material was sent away, as compared with 21,364 tons in 
May. The most striking feature of the business at date is a great 
increase in the Australian demand, last month’s orders running up 
to 7578 tons, as compared with 5000 tons in May, and 2767 tons in 
June last year. The Argentine occupies second place with 4000 
tons, against 1427 tons in May, and 1 tons a year ago. India 
Sooves for 3140 tons, South Africa 2450, and ‘‘ other countries” 
2327 tons. 

It is a remarkable fact, as showing the greatly increased demand 
for this class of iron, that during the past half-year the shipments 
were 50 per cent. upon the total for the first half of 1895. The 
exact figures were 131,280 tons, as against 94,000 tons for the first 
six months of last year, and 83,730 tons for the first six months of 
1894, Australia this year has taken no less than 31,900 tons, 
India 24,300 tons, South Africa 16,700 tons, and the Argentine Re- 
public 14,820 tons. 

The high prive of spelter—£18 2s, 6d. on the London market— 
interferes with business, and it is thought in some quarters that 
the combination in this branch cannot be much longer maintained. 
The rise from the minimum has already been about £4 per ton— 
a figure which is a serious one to the galvanisers. 

Pig iron is in steady call, but large deliveries would be taken if 
the weather were not interfering so much with the regular output 
at the mills. Owing to this circumstance stocks are accumulating 
somewhat at the furnaces, and also, though toa less extent, in 
consumers’ hands. Prices are firm at 40s. to 41s. for Northampton- 
shire forge pig, 41s. to 42s. for North Staffordshire and Derbyshire 
qualities, and 44s, to 45s. for Lincolnshire, the last named being 
net. Foundry qualities of pig are selling in good bulk at a little 
over last quarter’s prices, and all-mine pig iron is also firmer. Cold 
blast all-mine pig iron remains at 90s. to 95s. for best sorts ; hot 
blast all-mine, Bis. to 57s. 6d.; part-mine, 40s, to 42s. 6d.; with 
45s. for best ; and cinder pig, to 36s. 

The steel works are very busy Just now upon constructional engi- 
neering material. The work is required both for home and export, 
and urgent despatch is asked for. It has been a long time since 
the works were so well engaged. Prices, which are firmer, may 
now be quoted £5 15s. for basic Bessemer bridge and girder plates, 
£6 10s. for boiler plates ; £5 5s. for angles and girders ; £5 15s, 
for tees. and channels, and from that to £6 15s, for large bars, 
rounds, squares, and flats. 

For a considerable portion of the extensive Corngreaves Iron- 
works of the New British Iron Company a purchaser is reported 
to have recently come forward. 

Of interest to local iron and steel masters is the announcement 
that tenders will be invited next month by the Hungarian Govern- 
ment for the supply of a considerable quantity of iron and steel 
material, to be employed in various public works, which will in- 
clude a new railway about ninety-eight miles in length, to be built 
over a difficult pag and involving the employment of several 
steel bridges. The Hungarian Government are also understood to 
be contemplating the early construction of several light railways 
for agricultural pu . 

North Staffordshire manufacturers wil! await with considerable 
concern the judgment of their lordships, which was reserved when 
this week the North Staffordshire Chamber of Commerce applied to 
the Railway and Canal Commissioners for an order enjoining the 
North Staffordshire Railway Company to desist from charging an 
addition of 3d. per ton on the station termina! charge for iron ore, 
ironstone, bricks and tiles, and mine material. The Chamber 
hold the Board of Trade certificate, which enables them to 
take proceedings. The North Staffordshire traders stigmatise 
as unreasonable this increase of 3d. per ton by the rail- 
way company since the 21st of December, 1892, of their 
rates for station terminals at or near Apedale, Be’ Hill, 
Black Bull, Burslem, Chatterley, Chesterton, Cobridge, Etruria, 
Ford Green, Goldenhill, Grange Wharf, Hanley, Harecastle, Long- 

rt, Longton, Newcastle-under-Lyne, Pool Dam, Silverdale, Stoke, 

Malke-o'-th -Hill, Trentham, and Tunstall. The reply of the railway 
company is that in 1892 the company obtained powers under an 
Act to raise the rate for stations and sidings accommodation. It 
did not then make the increase, but in 1894 it raised the terminal 
ec by 3d.; and the case comes, in its view, to this, that an 
addition which could have been reasonably charged in 1892 was 
not made until 1894. 
Dr. John Haldane, of Oxford, has communicated to the North 
Staffordshire Mining Institute a paper with regard to pit explo- 
sions, to the effect that a considerable f° saptemes of the men not 
burnt or injured by falls might be saved if a means of rescue could 
be devised to save them from the effect of after damp, and he 
made various suggestions in this direction. Several of the members 
of this Institute will proceed to Montreal next summer to attend 
the combined gathering there of the British, American, and 
Canadian Institutes of Mining Engineers. 











NOTES FROM LANCASHIRE 
(From our own Correspondents.) 


Manchester.—There would seem to be a rather needless anxiety 
on the part of coal users, of renewed wages troubles following 
upon the break-up of the Conciliation Board, and during the past 
week there has been an eagerness to secure forward supplies, which 
has enabled colliery proprietors in many cases to obtain substantial 
advances upon recent prices. It ma; taken for certain that no 
wages strike will be brought about by any general movement on 
the part of colliery owners for reducing wages. The only way in 
which it is at all possible that a general strike may occur is in the 
Miners’ Federation taking the extreme course of drawing out the 
whole of their members in the event of a few colliery firms here 
and there attempting to enforce a reduction. It may be safely 
assumed, however, that the Miners’ Federation do not desire to 
bring about another strong combination of the colliery owners, and 
this would be the most likely result of any course of action on their 
part such as the above. There is, therefore, very little ground for 
anticipating another general strike, although in all probability 
there may Be isolated conflicts over wages questions here and there 
in various districts, which may locally cause some disturbance to 








and power purposes, 
Electric mining plant.—The Silver Lake mine, at Silverton, has 





part in the Paris Exhibition of 1900, and has accepted the invita- 
tion. 
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- much importance being attached to economy in working. 
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The Manchester iron market on Tuesday was fairly well attended, 
with prices generally strong, the tendency being in the direction 
of further hardening in some cases, and a fair inquiry. Buying 
goes on steadily in pig iron, as consumers have to cover require- 
ments, and considerable transactions have been put through in 
some of the district brands, whilst local makers have been selling 
freely both in forge and foundry qualities. For the former they 
are obtaining 46s, 6d., less 24, delivered Manchester, and for forge 
43s., less of, delivered Warrington. Lincolnshire iron is not 
quoted under 43s, net for foundry, delivered Manchester, and 
42s. 2d. net, for forge, delivered Warrington, with one or two 
makers so fully sold that they are now out of the market ; Derby- 
shire shows no quotable change. Middlesbrough is, perhaps, 
rather easier, but it is exceptional where good brands can be 
bought under 45s, 10d. to 46s, 4d. Scotch iron averages 46s, 3d. 
for Eglinton, delivered Lancashire ports, 46s. 9d. to 47s. delivered 
Preston, and 48s, 6d. to 48s, 9d. Manchester Docks, with Glengar- 
nock about 6d. to 9d. more, and Gartsherrie 49s, 6d. net, delivered 
ports. 

’ Finished iron makers report orders overtaking their deliveries, 
and they are gradually filling up their books for some time ahead. 
Prices show a steady —— tendency, and although Lancashire 
bars can still be bought at £5 10s., they are stiffening up to 
£5 12s, 6d., close upon this figure having been got upon small 
orders. North Staffordshire bars are firm at £5 12s, 6d. to £5 15s.; 
sheets, £7 5s. to £7 10s.; and hoops at the full Association list 


qualities, and also in steam and forge coals; and although it is 
only in special cases where any actual advance is being quoted, this 
has caused a stiffening up of prices to something like list rates. 
As to engine fuel, there has been a more or less general advance 
of 3d. to 6d. per ton, although in some cases collieries have 
not put up their prices to regular customers. This wu 
move is of course due to the increased difficulty experienced 
by collieries in meeting requirements, owing to the anxiety of con- 
sumers to put down stocks coming when supplies of slack were 
already scarce. Although it is difficult to give any really definite 
uotations for slack, 3s. 6d. to 4s. for common, up to 4s, 9d. and 
Bs. 3d. for the best sorts, may be taken as about the average pit 
prices. The shipping trade remains much as last reported, busi- 
ness continuing slow, and only a at extremdly low figures. 
With regard to gas coals, the Manchester Corporation has sent out 
a sort of semi-official intimation that their contracts have been 
settled for the ensuing season, and that nearly 400,000 tons have 
been bought. It is significant of the state of the coal trade that 
the Corporation was offered no less than three million tons more 
than they required, and were all through able to buy at lower 
prices. In no case have they, I understand, —_ above 9s. per ton, 
delivered at the works, whilst a considerable proportion of the 
coal has been bought at substantially under this | sag 
Barrow,—The hematite pig iron trade is steadily employed, and 
makers report the continuance of a brisk demand, especially for 





rates of £6 2s. 6d. for random, to £6 7s. 6d. for special cut lengths, 
delivered Manchester district, with 2s, 6d. less for shipment. 

The position in the steel trade is practically unaltered, prices 
remaining low both for raw and manufactured material, akers 
still quote 57s. 6d., less 24, for good foundry hematite, but mer- 
chants would take 57s. Steel billets average £4 7s. 6d.; bars can 
be bought at £5 17s. 6d. to £6, and boiler plates £6 5s., delivered 
in this district. 

The metal market continues exceedingly strong, with an active 
inquiry for all descriptions of manufactured goods at full list 
rates. 

The returns of the Amalgamated Society of Engineers for the 
past month are of much the same satisfactory character as those 
of the Steam Enginemakers’ Society, referred to last week, 
a gradual decrease being noticeable in the list of unem- 
ployed. The Society has now only about 24 per cent. 
of the total membership in donation, whilst in this immediate 
district not more than 1% per cent. are on benefit, the number 
receiving support in the neighbourhood of Manchester having under- 
gone @ remarkable diminution during the last twelvemonths, 
owing to the exceptional activity which has sprung up in all 
departments of the engineering industry. With regard to the 
reports received by the Amalgamated Society of Engineers as to 
the state of trade, a buoyant tone is noticeable generally, the 
briskness in some branches being unparalleled for many years past, 
and the hopes of improvement expressed from time to time in 
previous returns, are, as a rule, being fully realised. 

Mr. C. H. Wordingham, chief engineeer of the Manchester Cor- 
poration Electric Works, has designed what is termed a pillar dis- 
tributor for inter-connecting the distributing network at as many 
points as — in the five-wire system which has been adopted 
for the public supply of electricity. The arrangement consists of a 
cast iron column standing on three oil insulators, which is fixed in 
tbe junction box, From this column, at five different levels, three 
cast iron logs 120 deg. apart, and cast in one with the column, pro- 
ject, and five cast iron plates each having three slots separated 
from one another by 120 deg., with three recesses on the 
underside placed between the slots, are provided. One of these 
plates is slipped over the pillar, the slots allowing it to pass 
the logs until the bottom three logs are reached. The plate 
is then turned through an angle till the recesses are opposite 
the logs, when the plate is dropped down, and takes a firm seat. 
On the plate are placed two flat rubber rings, which serve as a bed 
for a porcelain insulator, which is firmly fixed by means of slate 
wedges covered with india-rubber strip, and placed between the 
insulator and the pillar. A substantial ring of gun-metal, which 
is prevented from slipping and rendered adjustable, is placed on 
the insulator, this ring having studs and tapped holes which admit 
of a large number of logs into which cables aresweated. A second 
plate is then slid down the pillar, and fixed on the next three logs 
from the bottom, an insulator and ring being placed on it as above 
described, and the remaining plates are in turn fixed on the rest 
of the logs in a similar manner, A large funnel, which is slipped 
into the top of the pillar, serves to collect any water that might 
otherwise fall on the apparatus. This distributor, which is being 
manufactured by Messrs. W. T. Glover and Co., Salford, Man- 
chester, is applicable for any system from two to five wires. In 
Manchester a large number have already been introduced with 
marked success. They are placed at all important points of inter- 
section, and it is quite easy to disconnect the five cables which 
pass down astreet in as many minutes, 

Mr. T. Bradley, of the Alexandra Works, Accrington, has 
brought out an improved bench drilling machine, which possesses 
one or two features of interest. This machine, which is designed 
for drilling iron, steel, or brass, is worked by hand power, and is 
so constructed that it can not only be used as a bench drill, when 
it may be swivelled round in the socket if required as a radial drill 
for special work, but, by a novel arrangement of the base-plate, it 
can be screwed on to a wall, and in this position the piilar support 
ean be fixed into the socket, and swivelled round to operate 
horizontally, vertically, or at practically any required angle. The 
drill is also provided with a heavy base, so that it can be used on 
a bench without being screwed down, whilst the head of the 
machine can be readily raised or lowered, thus rendering it very 
convenient of adaptation for various thicknesses of work. 

At the meeting of the North of England Institute of 
Mining and Mechanical Engineers, held in Wigan on Tuesday, 
a paper was contributed by Mr. Henry Hall, Inspector 
of Mines, in which he put forward a number of suggestions on 
the initiation of colliery accidents, as distinct from their develop- 
ment and extension, directing special attention to the question of 
open lights and blasting with gunpowder, as the main causes of 
disastrous colliery explosions. cent experience of colliery 
accidents had shown that they had been more frequent in mines of 
the safe class than in others, and that in these explosions either 
open lights or gunpowder had been the initiatory cause. Other 
contributing causes were sparks from candles or open lamps, 
coming in contact with explosive charges, and the lack of discipline 
which the use of open lights entailed. It had, he urged, n 
too much the fashion to wrap in mystery the circumstances 
of colliery explosions, and assume a fatalism which did not really 
exist. In at least three cases out of four, the cause of the initia- 
tion of the explosion was transparent, and easily removable, and 
their continued occurrence from the same cause was a slur on the 
profession of mining engineers, He was satisfied that the large 
majority of the men who had to carry out the actual management 
of the mines were ready to give a decided vote against the con- 
tinuance of both open lights and gunpowder, but they were held 
back by influences somewhat difficult to define, frequently too 

There 
was also the insidious influence that sprang from the fact of a close 
Government control, such as that exercised over mining opera- 
tions, always tending to a waiting, and somewhat apathetic 
attitude, and this being so, the Government should be quite sure 
that its legislation kept pace with the highest standard of profes- 
sional practice, 

Rather an unsettled feeling prevails with regard to the future in 
the coal trade, and amongst consumers some anxiety is being shown 
to cover forward requirements. The result has been a considerably 
increased inquiry during the last few days for all descriptions of 
fuel, which has enabled colliers in some cases to get back to full 
time, whilst the general average is from four to five days per week. 
The pressure has been more upon engine fuel than round coals ; 
but still there has been considerable extra buying in housefire 








descriptions. Business in forge and found: iron is quiet. 
Prices are steady at 48s. to 49s. per ton for parcels of makers’ iron 
net f.o.b., and warrant iron is quoted at 9d. net cash sellers, 
46s, 84d. buyers. The only unsatisfactory feature about the market 
at present is that stocks have lately been gradually on the increase, 
although only thirty-seven out of seventy-five furnaces are in blast, 
et local and other steel makers are consuming large deliveries of 
ssemer iron, and from present appearances will do so for some 
months to come ; indeed, a continuance of equally brisk trade is 
practically assured for the remainder of the year. 

Iron ore is in fairly demand, but local raisers have still 
to compete with Spanish ores, which are delivered at West Coast 
ports at 12s, 9d. to 13s. per ton, while native descriptions of ordi- 
nary quality are quoted at 10s. net at mines. 

The steel trade is well employed, and makers are ae their 
mills at work night and day in the production of rails, plates, 
hoops, billets, sleepers, props, merchant qualities generally, and 
heavy steel castings. The orders held represent a considerable 
amount of work, and the outlook is as cheering and bright as it 
was in the beginning of the year. This is particularly the case 
with reference to steel rails and shipbuilding material. 

Shipbuilders and marine engineers are busily employed. Last 
week an order was received by the Barrow Company for the Great 
Western Railway Company for two 20-knot twin-screw passenger 
steamers for the Channel Islands service, There are therefore 
now three channel steamers of high speed being built at Barrow, 
one being for the Barrow and Belfast service. H.M.S. Powerful, 
first-class cruiser, left Barrow on Monday noon for her preliminary 
trials. Her engines were run at a quarter speed the first day, 
with highly satisfactory results, a speed of ten to eleven knots 
being obtained with only sixteen out of the forty-eight Belleville 
boilers alight. On Wednesday all the boilers were put on, and the 
Powerful went out to sea and had another satisfactory run. The 
engines were kept in check, but were found to develope 15-knots 
easily on about half steam. The Powerful proceeded afterwards to 
Portsmouth, where she will be docked and coppered. 

Coal is weak in tone, and prices are easy. Coke steady at late 

rates, 
The shipments of pig iron last week from the North-West of 
England were 3205 tons and 8029 tons of steel, against 1995 tons 
of pig iron for the same week of last year and 6708 tons of steel, a 
decrease of 4790 tons of pig iron and an increase of 1321 tons of 
steel. The total tonnage for the present year in shipments is 
164,575 tons of pig iron and ,710 tons of steel, against 
146,773 tons of pig iron and 193,964 tons of steel for the corre- 
mga bern of last year, being an increase of 17,802 tons of pig 
iron and 69,746 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Business in the South Yorkshire district has continued in a 
depressed condition since last report. There has been a moderate 
demand, and values have not been kept up to the average, many of 
the smaller collieries, as well as those cone mn the house 
coal trade, being in a very poor way. A e number of colliers 
are out of work owing to the closing of several of the district pits. 
Working hours are very i lar. One or two collieries are 
employing their men on full time, while several others are running 
from half-time to four days a week. The doings of the Conciliation 
Board have been watched with considerable interest of late. It is 
not expected that another coal war will take place this year, and 
the general opinion is that things will go on as they have been 
doing. Very little business is being transacted in house coal. 
London is not taking an average tonnage, and Seaborne coal con- 
tinues in excessive competition with Yorkshire and Derbyshire pits. 
Values are as follows:—Best Silkstone, 9s. to 10s. per ton; 
ordinary, 6s. 6d. per ton; Barnsley house, 7s. to 8s. per 
ton ; seconds, from 4s. per ton; Flockton, 6s. 6d. per ton; 
and thin seam, 5s. 6d. per ton. Steam coal continues in excellent 
request, in face of a large output. Hull and the other Humber 
ports are taking an average tonnage, and prices for best quali- 
ties remain firm. Barnsley hards, 6s. 6d. to 7s. per ton; secon- 
dary sorts, 5s, 9d. per ton. The values of gas coal are fully up to 
the average, with the demand increasing, at 6s. to 7s. per ton. 
Best qualities of nuts are difficult of sale, but small are freel: 
disposed of at from 4s. to 4s, 6d. per ton; screened slack, 3s. 3d. 
per ton; pit slack, 2s. 6d. per ton; and smudge, ls. to 2s. per 
ton. There is a considerable demand for coke from North Lin- 
colnshire and Northamptonshire, and the output is on the increase. 
Quotations range from 8s, 6d. to 10s, 6d. per ton, and best washed 
coke 12s. per ton. 

The heavy industries continue as busy as when last reported. 
All classes of crucible steel are in excellent request, while a brisk 
demand is noted for the higher brands of tool steel for engineering 
and shipbuilding purposes, both the home and foreign require- 
ments having taken an acceptable advance. The Americans are 
ordering freely, and were it not for the unsettled state of affairs 
caused by the coming Presidential elections a much better business 
would be done. Both crucible and Siemens steel castings are in 
excellent request ; on the whole, trade is much more active than 
was the case a year ago. The extraordinary run on steel and 
malleable iron castings for cycle making still continues. Many of 
the firms are full of orders, which will take some months to work 
off. Railway material makers report a good business doing in 
tires, springs, axles, buffers, and similar parts, and the engineering 
shops are full of employment. The large works are still busy on 
armour for the English Government, and large castings for other 
Powers. Stove grate makers are well off for work, and are busily 
engaged on kitchen and other ranges for cooking. 

dxcellent reports are coming in regarding the condition of the 
lighter staple trades of the ~~ An improvement has taken 
lace in the trade with Russia, Germany, Brazil, the Argentine, 
uth Africa, India, and Australia. Not so large a busmess is 
doing with the United States, although during the last week or 
two the agents of some of the leading American houses have 
visited the city and placed some excellent orders for cutlery and 
general goods, These include orders for the cheaper es of 
carvers and steels, and some larger orders for razors. Taking the 
trade all round, however, the cutlery houses are not so well off 
for work as brs were at the —— of this year. Specialities 
are being rapidly sold. The publicare purchasing a ye number 
of carvers with stag handles and solid silver mounts at the present 
time, as well as the same class of goods with elaborately carved 





solid ivory handles. A good business has been done lately in 
wedding presents, consisting mainly of silver and electro appoint- 
ments for the table. Ivory is being freely used now in the form 
of Corinthian pillars for candlesticks. These have a very pleasing 
appearance when artistically mounted in silver. Smaller forms are 
being used for candlesticks for pianos. Common bone, used in 
the cheaper classes of cutlery for hafts, is in brisk demand. 
Australia has been placing some good orders of late in this district, 
The West Indies is doing very little business owing to bad seasons. 
More cutlery is going to the continental markets. Silver and 
electro-plate manufacturers continue to be well employed. Many 
of the leading firms did more business in June than they had 
done for sometime. One of the most satisfactory features of the 
solid silver business is that purchasers are asking for more weight 
and thickness in their silver goods, and this admits of freer and 
richer ornamentation. 

The file trade is satisfactory, the official statement of the union 
being that the Hand File Cutters’ Society have not one man “‘on 
the box.” The whole of the workmen are well employed, and more 
could be taken on if they were available. 

The demand for hot-water and general heating goods, with a 
view to winter, promises to be heavy this season, although it can 
scarcely come up to last year’s trade, when, following the ‘‘ record ” 
frost of the previous season, there was quite a rush for the principal 
specialities in heating appli of our leading 5 

The Derbyshire miners held a mass demonstration at Chesterfield 
on Monday, when Mr. B. Pickard, M.P., Mr. Sam Wood, Mr. 
Haslam, Mr. Harvey, and other leaders and —_— were present, 
The men were unanimous in opposing any reduction, and resolu- 
tions to that effect were passed nem. con. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE lull in the demand for pig iron has not been removed, but 
this is not a source of disquietude and does not affect prices, for 
the slackness in buying is only what is incidental to the seasor of 
the year, and moreover the activity that is noticeable in all indus- 
tries consuming pig iron, and the good prospects which it cannot 
be denied they have, afford very good grounds for believing that 
the quietness in the pig iron market cannot be of long duration ; 
indeed it is thought that next month will witness as brisk a business 
in pig iron as there has been at any time this year. The autumn 
promises to be a very busy period this year. This being the state 
of matters, the quietness of demand has had no detrimental in- 
fluence on prices, and neither makers nor merchants are prepared 
to sell for forward delivery unless they obtain a fair premium on 
the figures accepted for prompt delivery. They are well supplied 
with orders at present, and can afford to hold out for the prices 
they quote. e current price for prompt f.o.b. deliveries of No. 3 
Cleveland G.M.B. pig iron is that which has ruled for some little 
time—37s, 3d., and business at less is not recorded, though there 
have this week been a good number of consumers offering 14d. 
less, Some small lots of No, 3 have been sold at 37s. 6d. for 
delivery over the next three months, but sellers will not, save in 
exceptional cases, commit themselves further ahead than the end 
of next month, and certainly they will not look at the above- 
named price, when there is every reason to expect that 
higher rates will rule in the autumn. ‘Sellers of Cleveland warrants 
have not been very readily met with this week, as they think it 
the best policy to hold on to what they have in order to avail 
themselves of the better prices that will in all probability be 
realisable in the autumn. Prices have kept about 37s. cash this 
week, and the close on Wednesday was at 36s. 114d. cash. Though 
the shipments of pig iron this month are poor, very little Cleveland 

ig iron is being sent into the public stores ; on Wednesday night, 

essrs, Connal and Co. had 198,847 tons, or 498 tons decrease this 
month. Comparatively small though the exports of pig iron from 
the Cleveland district are this month, they are above a July 
average, but of course they compare badly with the extraordinary 
returns of each of the last four months, Up to Wednesday night 
47,245 tons of pig iron were shipped, as compared with 60,792 tons 
last month, and 49,750 tons in July last year. The price of No. 4 
Cleveland pig iron is —_ at 36s. 6d. ; grey forge is at 36s.; and 
white at 35s. 9d. for early delivery. Mixed numbers of East Coast 
hematite pig iron are at 45s. 6d. per ton for early delivery. 
Rubio ore is still at 12s. 9d. per ton delivered at wharves on the 
Tees, though the rates of freight from Biibao have dropped 14d. 

r ton. 

PeThe finished iron and steel industries are in a satisfactory con- 
dition, works generally are fully employed, and some have to 
refuse orders, as they cannot execute in the required time all the 
contracts they have booked. Some consumers in to complain 
freely of the delays experienced in getting the iron and steel they 
have ordered ; especially is this so with regard to bar iron pur- 
chasers. The bar iron trade was nearly the last to feel the 
improvement, but the increase in demand has been rapid of late, 
and the price of common iron bars has been rai to £5, less 
2% per cent., f.o.b.; indeed some have followed the makers of 
Svatfordshire unmarked bars in putting up their prices 5s. per 
ton. The quotations for bolts, nuts, rivets, &c., have been raised 
also ; in fact, the general tendency of finished iron and steel prices 
is upwards. The Admiralty have placed in this district orders for 
13,500 tons of steel plates, required in the construction of three 
war vessels, The recipients of the orders are Messrs. Bolckow, 
Vaughan, and Co., Middlesbrough ; the Stockton Malleable Iron 
and Steel Company ; and the West Hartlepool Steel Company, 
who will each furnish 4500 tons. Such an addition as this to the 
order books has made the plate market very firm, but no actual 
advance in prices can be recorded, and ordinary steel ship plates 
are at £5, less 24 per cent. f.o.b. Heavy steel rails are at £4 10s. 
net at works, and the inquiry is very good, especially from India, 
The giving of the order for 32,000 tons of rails to the Barrow 
Company for the Bengal and North-Western Railway has 
strengthened the position of the rail makers, and they are less 
inclined to grant concessions to buyers. 

Sir Christopher Furness is forming the concerns which he 
acquired at Middlesbrough from the Teeside Iron and Engine- 
works Company, and Messrs. Westgarth, English, and Co., into 
three companies, the prospectuses of which will be submitted to the 
— bie Spann. * ne company—to be known as Sir Christopher 

urness, Westgarth, and Co.—will take the engineworks of the 
Teesside Iron and Engine Works Company and the marine engineer- 
ing works of Messrs. Westgarth, English, and Co.; of this con- 
cern Mr. T. Westgarth will be the managing director. A second 
company, which will be known as the Tees Furnace Company, 
Limited, will take the four blast furnaces of the Teesside Com- 
pany. The third company, to be known as the Teesside Bridge 
and Engineering Company, with Mr. Walter E. Wood as managing 
director, will carry on the bridge building and constructional 
engineering works of the Teesside Company. Mr. Wood has for 
some years been the manager of the whole of the works of the 
Teesside Company, which is now being voluntarily wound up, and 
the preference shareholders in it will have the option of receiving 
in cash 7s. 6d. per share, or being allowed 10s. per share if they 
take shares in any of the companies above mentioned. 

The shipbuilding, engineering, and ironfounding industries are 
all well occupied. Launches are numerous, and there is plenty of 
new work ready to replace the old orders. The jubilee of Messrs. 
R. Thompson and Sons’ shipyard at Sunderland was celebrated a 
few days ago. Orders are given out more freely for new vessels, 
now that the labour disputes are not likely to occur, at any rate 
for nine months to come, so far as regards the majority of the men 
at the shipyards and engineering works, and somewhat better 
prices are being realised ; but so far the improvement has been 
more in quantities than in values. Mr. C. Vesey Brown, the 
borough electrical engineer at Sunderland, has accepted a similar 
appointment at Lincoln. The Sunderland Corporation were very 
desirous to retain his services, and offered him an advance of £90 
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a. annum at once, and a further £50 in six months, but Mr. 
wn could not honourably withdraw from the engagement he 
had made with Lincoln Corporation. Though Mr. Brown, who isa 
nephew of Lord Kelvin, will be required almost immediately at 
Lincoln, he will superintend the electrical extensions about to be 
carried out in Sunderland. 

The coal trade is exhibiting more animation on the whole, but 
there is no strengthening of prices ; otherwise, coal owners would 
not be so ready to commit themselves at present prices for such 
long terms ahead. Some of the leading gas companies are ‘* taking 
time by the forelock,” as they are arranging for their supplies for 
next year. Thus the Newcastle and Gateshead Gas Co., which is 
the largest consumer of gas coals in the North of England, taking 
over 20,000 tons yearly, has this week entered into contracts for 
the whole of next year's supply, and the average price to be paid 
is 6s. 6d. per ton delivered at the company’s yard at Elswick. 
The Middlesbrough Corporation has given out orders for 41,000 
tons of gas coals for next year’s delivery. The shipments of coal 
last month from the Tyne were 1,115,000 tons, as compared with 
1,048,218 tons in June last year. 

The Durham Colliery enginemen applied for an increase in the 
basis of their wages. The matter was submitted to arbitration, 
Lord Davey being umpire, and he has decided that the men have 
not made out their case sufficiently to justify the granting of the 
advance sought for. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a moderate business in pig iron. The condition 
of the market is perhaps more encouraging than for some time past, 
but consumers are not purchasing much iron owing to the annual 
trade holidays. These holidays have now begun in the Glasgow 
district, and work will be suspended from ten to fourteen days. 
In the case of the warrant market, the stoppage extends only till 
Tuesday, the market being closed on Thursday at mid-day. The 
amount of business will, however, be necessarily restricted during 
the time the manufactories are shut. It is stated on ’Change that 
the pig iron market is considerably over-sold, and that in conse- 
quence there is a scarcity of iron to meet prompt requirements. 
On the other hand, there is very little demand for immediate 
delivery, and the greater proportion of the speculative business is 
fora month. Scotch warrants have sold from 46s. 7d. to 46s, 54d. 
cash, the month prices being exactly the same. The transactions 
in Cleveland warrants have been at 36s. 114d. cash, and 37s. 3d. to 
37s. 14d. one month. Business has been done in Cumberland 
hematite at 46s. 8d. cash, and 47s. to 46s. 104d. one month. 

There are thirty-eight furnaces producing ordinary, thirty-nine 
hematite, and three basic iron, the total of eighty comparing with 
sixty-six at this time last year. 

Prices of Scotch makers’ pig iron are somewhat easier, as 
follows :—Govan, Monkland, and Carnbroe, f.o.b. at Glasgow, 
Nos. 1, 47s. 3d.; Nos. 3, 45s. 9d.; Clyde, No. 1, 49s. 3d.; No. 3, 
46s. 6d.; Gartsherrie, Calder, and Summerlee, Nos. 1, 49s. 9d.; 
Nos. 3, 47s. 6d.; Coltness, No. 1, 52s. 3d.; No. 3, 47s. 9d.; Glen- 
garnock at Ardossan, No. 1, 49s. 6d.; No. 3, 45s. 6d.; Eglinton, 
No. 1, 47s.; No. 3, 45s.; Dalmellington at Ayr, No. 1, 46s. 6d.; 
No. 3, 44s. 6d.; Shotts at Leith, No. 1, 52s.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4125 tons, against 4471 in the same week of 1895. 
No iron was sent to the United States or Canada, but there was 
despatched to South America 130 tons ; India, 125 ; Australia, 550 ; 
France, 35; Italy, 300; Germany, 90; Holland, 430; Belgium, 
60; Spain and Portugal, 190; China and Japan, 60; other 
countries, 165; the coastwise shipments being 1990, compared 
with 1839 in the same week of last year. 

Imports of pig iron from the North of England at Grangemouth 
in the past week amounted to 6598 tons, showing a decrease of 
315 tons on those in the corresponding week. The arrears since 
the beginning of the year reach 227,373 tons, being 28,382 tons 
more than in the same period of 1895, 

The finished iron and steel trades have good prospects. Important 
contracts have been placed recently, both in Scotch and English 
centres, which will help to prolong the activity that already exists, 
and the outlook is considered quite encouraging. 

Messrs. Wm. Denny and Brothers, of Dumbarton, have con- 
tracted to build and engine another first-class passenger steamer 
for the Union Steamship Company of New Zealand, to be employed 
in intercolonial traffic. This is the third vessel for the same com- 
pany that has been placed at Dumbarton lately. Two will be 
constructed by Messrs. William Denny and Brcthers, and the third 
by Messrs. A. M’Millan and Son, while triple-expansion engines 
will be supplied to them all by Messrs. Denny and Co., also of 
Dumbarton. Three 30-knot torpedo boat destroyers, to be named 
the Gipsy, Osprey, and Fairy, are about to be constructed by the 
Fairfield Shipbuilding and Engineering Company. Clyde ship- 
builders have sent in tenders for two first-class battleships, to be 
built for the British Navy. 

The coal] trade is fairly active; in fact, there is no lack of 
business on the whole, but owing to the very heavy supplies, prices 
continue at the lowest point. The past week’s coal shipments 
from Scottish ports reached 167,947 tons, compared with 166,215 
in the preceding week, and 161,274 in the corresponding week of 
last year. There is no change in prices, 

The mining dispute as to wages is causing a good deal of remark 
in Scotland, but so farit has had little actual influence on business, 
Scotch miners are destitute of funds in the more important mining 
centres, and it may be doubted if in any part of Scotland they are 
in a position to strike. The employers are not at present insisting 
on a general reduction of wages, but gradual reductions have been 
made until the pay of the men has been greatly curtailed, especially 
where they do not obtain full employment. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE summer lull in the coal trade is beginning to tell upon 
exports. Last week the Cardiff ports barely touched 260,000 tons, 
and a continuance seems very likely. From all parts of the 
district I hear of irregular working, and it has been nothing 
unusual for important collieries in the Rhondda, and elsewhere, 
to stop for two and even three days together. This has told upon 
prices, but coalowners are stoutly resisting anything like a pro- 
nounced decline, and if quotations for best steam figure at 10s. 
to10s. 3d., 3d. per ton is demanded for forward booking, and stiffly. 

I find that the sidings continue crowded in most valleys, and 
there must be a fair burst of trade even to clear off the congestion 
and put things into a good condition. There is not much concern 
at this indicated on ’Change. As I have stated before, the summer 
lull is beginning to be an annual feature, and large numbers utilise 
it for their holidays. 

The last quotations at Cardiff were as follows :—Best steam, 10s. 
to 10s. 3d.; special seconds, 9s. 9d.; ordinary seconds, 9s. to 9s. 6d.; 
drys, slow sale very visible, 8s. 74d. to 9s. Small_steam is firmer, 
as generally follows in the wake of lessened output of cargo. 
Prices: Special, 5s. to 5s. 3d.; best ordinary, 4s. 6d. to 4s, 9d.; 
ordinary, 4s. to 4s, 6d. 

In house coa] inaction is marked ; prices nominal :—Best house 
-—— at Cardiff, 9s. 9d. to 10s. 3d.; No. 3 Rhondda, 9s. 6d. to 
s. 9d.; brush, 8s.; small, 6s. 9d. to 7s.; No. 2, Rhondda, 7s. to 
7s. 6d.; through, 6s, to 6s. 3d.: small, 4s. 3d. to 4s. 6d. 

Pitwood remains at 15s. to 15s, 3d., with little animation. Coke 
continues in good demand, and inquiries for patent fuel are on 
the increase ; patent fuel quotations are 10s. to 10s. 6d.; coke, 13s, 
to 19s. 6d., according to quality ; both Cardiff. Swansea patent 
fuel trade is very brisk. Last week the exports touched old 
—< namely, 11,890 tons. Prices at present are 9s. 9d. to 
10s, 3d. Swansea coal quotations maintained. 





The drought is telling very severely on the iron and steel in- 
dustry at Dowlais, and for five weeks the only branch of labour of 
any account carried on there has been at the blast furnaces. At 
Cyfarthfa there is a better water supply, and the compensation 
water from the Cardiff Waterworks hel ; still the drought tells 
— also to some extent, and this week a large number remain 
idle. 

It is remembered that a similar scarcity existed in 1868, and 
when there was only nine days’ supply of water in the Merthyr 
reservoir the reaction took place, beginning the second week in 
August, and the storms lasted the whole of the month. I shall fully 
expect that the collieries will be ‘‘ tapped” for water supplies if the 
famine continues much longer. As showing the abundance under- 
ground, one of the proprietary of Tylorstown used to say that he 
could supply fully half the Rhondda from his re e exist- 
ing state of things is impelling action in most of the large districts, 
and it is not likely that the lesson now being taught, and bitterly, 
will be required. Newport, Swansea, Aberdare, and Merthyr are 
busy with their reservoirs, and when the additional reservoir now 
being constructed by Holmes and King, of Birmingham, is com- 

leted, Dowlais Works will have an ample supply. This is at Upper 

Yenadd for Merthyr and Dowlais. 

Rails continue in evidence principally from the Monmouthshire 
works. Last week 1720 tons went to Westphalia, and 430 tons to 
London, both from Newport, Mon. There were also despatched 
coastwise from the same port 50 tons to Minehead. 

Tin bars are getting scarcer weekly. There is a good demand, 
but the universal complaint, slackness of water, prevents anything 
like a full supply. 

On Swansea Exchange, mid-week, it was reported that the 
drought is telling seriously on the tin-plate works. 

The short supply of steel bars has brought several works to a 
complete standstill. 

During the week pig iron has fluctuated a few pence up and 
down, the last quotation showing a slight decline. The demand 
for rails, plates, and billets is aie increase. General quotations, 
Swansea, are as follows:—Pig iron, Glasgow warrants, 46s. 44d. to 
46s. 7d., cash buyers ; Middlesbrough No. 3, 36s. 11d. to 36s. I14d., 
prompt; hematite, 44s. 24d.; Welsh bars, £5 10s. to £5 15s.; iron 
plates, £6 10s. to £6 17s. 6d.; steel plates the same. Steel rails, 
heavy sections, £4 12s. 6d. to £4 15s.; light, £5 12s. 6d. to £5 lds. 
Bessemer steel tin-plate bars, £4 5s.; Siemens best, £4 7s. 6d., all 
delivered in the district, net cash. Tin-plates: Bessemer steel 
cokes, 9s. 74d. to 9s, 9d.; Siemens, 10s, to 10s. 1}d.; ternes, 17s. to 
22s.; Charcoal, best, 13s. 9d. to 14s. 

The extension of electric light and power is again bringing the 
necessity of come-at-able charcoal iron works being started, and 
some of the old Welsh works are named as affording good sites. 
At Hirwain the starting of a crucible steel works at the old Hir- 
wain Works was a successful hit. They were initiated by some 
Sheffield men, but are nowin the handsof Messrs. Snapeand Co., and 
supply a good deal of the Bute requirements. Whitchurch Works, 
I would suggest, would be a good place to make charcoal iron, and 
if I am not mistaken, it was made there in pre-steel days. 

It will be evident from my list of quotations that tin-plates are 
looking up. Prices at the last pom meeting were advanced 
3d., making on the quarter an advance of 6d. to 9d. In addition, 
the improvement in shipments is maintained, and in many respects 
the outlcok is good, unless, following a too common habit when 
times begin to improve, men get the desire to hamper matters b 
bringing about some conflict on some point or another with 
employers. Time seems not to improve, and experience and suffer- 
ing teaches more common sense, and, I may add, more manly 
views. 

An adjourned meeting of the Tin-plate Workers’ Union of South 
Wales and Monmouthshire was held on Saturday at Swansea, 
when, after some preliminary discussion, the following resolution 
was :—‘“* That this council is of opinion that, in order to 
secure the 1874 list of wages, united action is absolutely necessary ; 
therefore it is advised that each branch secure the signatures of 
the members upon a round robin form, supplied by the Union 
offices, as soon as possible, and that the same be afterwards for- 
warded to the General Office, the executive to determine the 
precise time for action.” It is understood that this means the 
sending in of a general notice, 

The Foxhole men have been working during the past three 
months on a reduction of 25 per cent., but it was rumoured Mon- 
day that a stoppage is intended by the men unless the 25 be 
lowered to 15. 

Shipments of tin-plates last week amounted to 41,346 boxes. 
Quantity received from works totalled 46,270 boxes. Stocks now 
are at 175,222 boxes. The demand from the Continent is considered 
satisfactory. 

Swansea shipments of coal continue less than past averages. 
Newport totals this week were :—Foreign shipments, 51,026 tons ; 
coastwise, 19,363 tons. 

Briton Ferry Steel Works and the Albion Steel Works were in 
full action last week. Excavations in the district have begun for 
the Baglan Engineering Works, registered lately. 

I was hoping to give the settlement of the Bute and Rhymney 
amalgamated inquiry, but it is not yet tohand. This week im- 
portant evidence for the promotion was given by Mr. Wm. Evans, 
general manager at Cyfarthfa, Mr. Ferrier, and others, and I note 
that the Great Western opposition has been withdrawn. 

Inquiries for the semi-bituminous coals of Monmouthshire show 
a slight improvement. Large consignments of iron ore for the 
leading ironmasters are coming in. Prices remain, Rubio, 12s. to 
12s, 3d.; Tafna, 11s. 6d. to 11s, 9d.; Garucha, 11s, to 11s, 3d., c.i.f. 
Cardiff or Newport. 

Steel bars indicate an advance. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


A STRONG tone is reported generally in the iron and steel trade, 
and prices consequently show a hardening tendency, although it is 
exceptional where any really appreciable advance is got. Makers 
and manufacturers are, however, pretty well satisfied with the con- 
dition of affairs, the more so as there is every prospect of a good 
business being transacted throughout the year. 

In the iron industry of Silesia a fair activity continues to pre- 
vail. For pig iron an exceptionally brisk demand is coming 
forward, so that makers in a number of instances have not been 
able to fulfil their engagements. Also for malleable iron a lively 
inquiry is being experienced. Breslau dealers have raised the 
price for girders and sectional iron from M. 140 on M. 150 p.t., for 
old rails from M. 85 on M. 90 p.t. These is 0 gastioninen good 
employment reported to be going on at the plate and sheet mills, and 
the machine and wagon shops are likewise satisfactorily engaged. 
Though inquiries for raw as well as for manufactured iron have 
been rather limited upon the week, the tendency of the Austro- 
Hungarian iron market may, nevertheless, be regarded as prett 
firm. The majority of the mills and foundries are in regular, if 
not very full employment, especially bars and structural iron and 
also railway material meet with a lively request. Drawn wire has 
been raised in price, which is likely to cause an advance in the 
quotations for wire nails, an article that has been very much 
neglected for a considerable time. 

French ironmasters are doing a fair busines, on the whole, both 
prices and demand remaining satisfactory. Foundry pig is now 
quoted 58f. and 59f. p.t.; merchant bars, 160f. p.t.; plates, 


170f. p.t. 

ning accounts come in from the Belgian iron market, a 
steady employment in the different branches being sure to prevail 
for several months. Pig iron meets with a very good demand, and 
is firm in price. Exports have been heavy during the last months. 
In the malleable iron industry considerable activity has been 





noticeable, and the steel trade is also healthily occupied. 
The raised quotations for plates are paid without questioning, 














At the rolling mills orders are very numerous ; if the present ani- 
mated demand continues, further advances in prices will probably 
be resolved upon. Merchant bars, No, 2, for export, are now 
fetching 127°50f. p.t.; No. 3, 182°50f. p.t.; girders and sectional 
bars, both in iron and steel, stand on 135f. p.t. Since previous reports 
no change that would be worth noticing has taken place on the Belgian 
coal market. Priceshave remained the same as before, but are show. 
ing considerable firmness. For autumn deliveries higher quotations 
will most likely be asked. Coke is decidedly moving upwards, 
Import in foreign coal to Belgium has increased during the first 
five months of present year ; a the imports from Germany 
were very heavy, increase against 1895 amounting to 70,000 t. In 
coke import, from lst of January to lst of June was 91,758 t., 
against 161,332 t. in 1895, which shows a considerable decrease, 
Belgian export during the first five months of present year was, in 
coal, 1,684,000 t., against 1,864,800 t. last year; coke, 339,800 t., 
against 364,000 t. last year ; briquettes, 196, t., against 184,370 t. 
for the same period the year before. 

The Rhenish-Westphalian iron industry continues to maintain 
the steady activity of former weeks. The pig iron market is very 
firm, with a slight increase in the number of sales. Alterations 
with regard to prices have not taken place upon the week, but the 
tendency is generally upwards. An extremely animated business 
has been done in all sorts of maufactured iron ; the steel makers 
are also very busily employed, owing to the marked improvement 
in the rail and plate trade, orders for both these departments being 
well booked forward. Concerning the employment of the foun- 
dries and machine factories, it can only be repeated what was told 
in last week's letter. Shipbuilders and locomotive shops are 
expecting new work. Some of the latter have already been fortu- 
nate in securing pretty large contracts; Henschel and Sons in 
Kassel, for instance, got an order for forty heavy locomotives for 


ussia, 

The Imperial Statistical-office has recently published the figures 
of German foreign trade in May, 1896, which show import to have 
been 2,881,367 t., against 2,962,054 t. in May, 1895, decrease 
amounting to 80,687 t. A falling off in import is chiefly noticeable 
in cotton and cotton articles, 26,390 t., inst 34,517 t., or 8127 t. 
less ; flax, and other spinning material, 20,342 t., against 23,289 t., 
or 2947 t. less ; wool and worsted articles, 24,296 t., against 32,715 t., 
or 4819 t. less ; drugs, colours, &c., 74,281 t., against 86,500 t., or 
12,219 t. less ; corn, 392,240 t., against 506,321 t., or 14,081 t. less ; 
grocery wares, 62,922 t., against 73,631 t., or 10,709 t. less ; oils 
and fats, 44,049 t., against 60,396 t., or 13,034 t. less ; stones and 
stone wares, 102,507 t., against 115,541 t., or 13,034 t. less ; cattle, 
17,166 t., against 24,183 t., or 7017 t. less, Import in scraps and 
shavings of all kinds, in lead, iron, ores, wood, copper, and coal 
shows an increase. Total import during the first five months of 
the present year was 12,892,387 t., against 11,206,540 t., or 
1,685,847 t. Export amounted to 1,976,133 t., against 2,111,151 t. 
in May, 1895, the decrease being 134,998 t. 

A considerable falling off is perceptible in the export of iron, 
13,468 t.; clay and ores, 33,544 t.; corn, 9680 t.; grocery-wares, 

,966 t.; stones, 16,374 t.; while only the — in potteries has 
perceptibly increased, 5887 t. Total export during the first five 
months of present year amounted to 9,881,408 t. against 9,158,204 t., 
increase being 733,204 t. 

The following figures show German foreign trade in all sorts of 
raw material for industrial purposes, victuals, cattle, and finished 
articles from 1889 to 1895 :— 


Import in million marks, 


Raw material. Victuals. Manufactured goods. 
1889 ° « Se ws 12293 .. .. 9927 
1890 1767 4 1397°0 9811 
1891 173835 1518'1 904°2 
1892 1658°4 1504 0 856 1 
1893 17441 1316 7 901°0 
1894 1665 9 1437 2 835°1 
1895 «. 1805°5 1389°7 925 5 
Export in million marke, 
1889 664°9 4012 .. .. 20087 
1890 708 3 of 
1891 687 4 438°8 -. 2049°3 
1892 634 8 369 7 1949 6 
1893 667 9 426°1 19980 
1894 668°1 4140 1879°4 
1895 722°5 415°9 21797 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Goop demand for steam coal, and the weekly shipments continue 
of full average quantities. House coal in improved demand with 
prices steady. ‘Tin-plates in fair demand, and prices firm. The 
iron and steel works well employed, with prices advancing. Iron 
ore firm. 

Coal: Best steam, 8s, 3d. to 8s, 6d.; seconds, 7s. 9d. to 8s.; house 
coal, best, 10s.; dock screenings, 5s.; colliery small, 4s. 3d. to 


4s, 6d.; smiths’ coal, 6s. 3d.; patent fuel, 10s. 3d. rig iron: 
Scotch warrants, 46s. 74d.; hematite warrants, 46s. 74d. f.o.b. 
Cumberland; Middlesbrough No. 3, 37s. prompt; Middles- 


brough hematite, 44s. 3d. Iron ore: Rubio, 12s. 3d.; Tafna, 
lls. 9d. Steel: Rails, heavy sections, £4 15s.; light ditto, 
£5 5s., f.o.b. Bessemer steel, tin-plate bars, £4 7s. 6d.; Siemens 
tin-plate bars, best, £4 10s., all delivered in the district, cash, less 
24 per cent. Tin-plates: Bessemer steel, coke, 9s. 6d.; Siemens, 
coke finish, 9s. 9d.; ternes, per double box, 28 by 20 c, 19s. to 
20s. 6d. Pitwood, 15s. 9d. London Exchange Telegram: Copper, 
£49 12s, 6d.; Straits tin, £61 3s. 9d. Freights firm. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 7th. 

INDUSTRIAL conditions have improved over last year, but the 
improvement does not seem to have been shared in by the rail- 
roads. Last year eleven railroads with a capitalisation of 
149,000,000 dols. went into the hands of receivers. This year 
eighteen railroads lost self-control, with a capital of 190,000,000 
dols. Iron, steel, cotton, and woollen mills have shut down 
during the past few days. Prices for a large number of com- 
modities have been decreased, and demand has fallen off. Bank 
clearings for the first half of the year were slightly greater than 
first half of last year. The democratic party meets to-day in 
Chicago to declare in favour of the free coinage of silver. The 
movement will fail this election and win the next. 

Iron and steel production will be very light this month, but 
heavy in August. A great deal of business will be done this 
month, calling for future deliveries. Consumers are satisfied that 
furnace and mill products are at their lowest. The curtailment in 
output of finished products will have no effect onfprices. No strike 
is probable among the iron and steel makers. Steel billet produc- 
tion is still restricted, and surplus stocks are almost exhausted. 
Pig iron, both forge and foundry, is more than sufficient to meet 
market demands. Most mills are closed this week and next; 
some longer. Coke is held at two dollars, which is 50 cents more 
than it ought to be. Lake ores average four dollars per ton, or 
50 cents above a fair price. Bar iron is weak at twenty to thirty 
dollars per ton, according to quality and size of order. Sheets 
and oh are dull. All merchant steel mills west of the Alle- 
ghenies are busy, save during repairing season. : 
Manufacturers are looking forward with much hope for bi 
orders, and a multitude of new enterprises that will create a muc 
greater demand for mill products. enormous consumption of 
furnace products disproves the claim that business is dull. Steel 
rail makers are doing but little. Bridge builders will be in the 
market before the end of the month for several thousand tons 
material. Makers of agricultural implements are waiting for 





prices to settle a little more before making their usual season 
contracts, 
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THE PATENT JOURNAL. 
Orndensed from “The Iustrated Offeiat Journal of 


Application for Letters Patent. 
*,* When inventions have been ‘‘comunicated” the 
“name and address of the communicating party are 

printed in italics. 
2nd July, 1896. 


14,598. Reruse Furnaces and Borers, B. D. Healey, 
London. 

14,599. CycLe Brake, J. V. Rebbla and A. Smith- 
Goode, Leeds, 

14,600. INFLATABLE Tires, F, Westwood and W. H. 
Paull, Birmingham. 

14,601. Cycte Sappies, A. J. Matthews and A. C. 
Turner, Stroud. 

14,602. Baty Trre for Bicycte Wueexs, A. Rodger, 
Galashiels. 

14,603. ALARM Wuistte for Cycuiists, H. Kemp, 
London. 

14,604. DrinkinG Vesseis, E. A. Sturgess and R. Ash- 
croft, Birmingham. 

14,605. Heatinc and VENTILATING 
Morris, Nottingham. 

14,606. Pyeumatic Horse Cotrar, J. P. Edmunds, 
Cardiff. 

14,607. CLora Dryinc Macuinegs, W. G. and R. W. 
Hanna, Glasgow. 

14 608. MacHINeE Gearina, J. Nuttall, J. Mason, and 
J. H. Brindle, Manchester. 

14, a eee for Cootinc Arr, M. Stanbrook, 
Lo 

14,610. Looms for ConTROLLING Sprep, H. L. Copeland, 
Dublin. 

14,611. Sprinc Hus for Venicies, J. Conroy, Bir- 
mingham. 

14,612. Corset Busks, F. K. Abbott, Hove. 

14,613. TecepHonic Transmitrers, A. Marr, Man- 
chester. 

14614. Reruse Destructor Furnace, J. J., T. F., and 
J. Me Meldrum, Liverpool. 

14,615. WHEELS for Cycies, W. and J. N. Jackson, 
Nottingham. 

14,616. Removing Wes from Gtass Batis, J. H. 
Keeble, London. 

14,617. Removinc Grease from Skins, W. Sagar, sen., 
A. P. Sagar, and W. Sagar, jun., Keighley. 

14,618. Brake for WHEELED Structure, G. Alderman 
and J. W. Saville, Glasgow. 

14,619. Mitktne Apparatus, W. H. Lawrence and R. 
Kennedy, Glasgow. 

14,620. VeLocipepes, J. F. Wiles, St. Heliers. 

14,621. SypHon Cistern, W. H. Webster, York. 

14,622. Buast Furnaces, A. Wolski, London. 


Boi.pinas, G. 





14, Stipe Ruve for Repvucine Spirits, M. J. 
Sheridan, London. 

14,624. Disinrec tina, &ec., Apparatus, C. Wilke, 
Brussels, 

14,625. STERILISING FEEDING - BoTTLE, E. Henry, 
Brussels, 

14.626. CLeaneR for Tramway Ralzs, C. E. Haege, 
Brussels. 

14,627. Decorticatine Ramie Frere, P. R. J. Willis.— 


(J. N. Maingot, Spain.) 

14,628. WasHinG PHorocRapuic PuLates, A. Lehmann, 
London. 

14,629. Mupovarps for Bicycies, C. H. M. Wharton, 
Manchester. 

14,630. Bicyctes and Veuicies, C. Striider and E. 
Sehn, London. 

14,631. Fire-Guarp and Hanoino Prater, A. H. Walter, 
Birmingham. 

14,632. CLasp for Lapies' Waist Betts, E. 8. Cleather, 
Bristol. 

14,633. VeLocipepE Tires, D. Young.—{ The Continental 
Caoutchoue and G uttapercha Company, Germany.) 

14,634. Preservative, &c., Liquip, J. B. Koenig, 
London. 

14,635. Rotatine Baci and Lever Spout, C. H. Wright 
and J. J. Jackson, West Croydon. 

14,636. Tires for Carriaces, H. O. T. G. Stephens, 
London. 

14,637. Cycies, J. T. Daly, C. W. Dempsey, and E. M. 
Carter, London. 

14,638. TrEaTING Smoke from Furnaces, J. Corp, 
London. 

14 639. Propuctna Evecrricity from Waste Heat, 
H. J. Dowsing, London. 

14,640. A Pneumatic LIFE - Buoy, 
Glasgow. 

14,641. ELectric Gas-LicuTter, G. Byng London. 

14,642. ELectric Betis, M. Byng and F. G. 
London. 

14,643. Liquip VarnisH GoM, C. Day, London. 

14,644. Preservine Carcases of ANIMALS, A. J. Boult. 
—(R. Emmerich, Germany.) 

14,645. CavcuLatina Devices, The Hon. G. J. D. 
Coleridge, London, 

14,646. Lasts, H., J., and F. Davey, London. 


T. Armstrong, 


Bell, 


14,647. Cycie Cranks, W. J. 8. Strange, London. 
14,648. Pocket and TaBLe Kvyives, J. 8S. Brown, 
London 


14,649. Couptines for FLexisLe Hose, H. Binko, 
London, 

14,650. Frxine Tipcaps to UmBRELLAS, F, W. Chambers, 
London. 

14,651. Arr Cusnion WuHee ts for Bicycies, M. Smith, 
Manchester. 

— CycLe PerRamMBuLaToR, G. Mason, Birming- 
am. 

14,658. Warminc Rooms, &c., M. W. Household, 

ndon. 

14,654. Stanps or Supports for Cycies, W. H 
London. 

14, oon Te Cart for Conveyinc Manure, W. Smith, 


H. Poole, 


14,656. a Hovse or Structure, H. J. Lawson, 
London. 

14,657. PortaBLe House or Structure, H. J. Lawson, 
London. 

14,658. Luas, Brackets, &c., E. H. Jones, London. 

14,659. Brakes for Cycies, A. Hunnable and F. C. 
Hindmarsh, London. 

14,660. HanpLe- Bars for CycLtes, W. F. Towle, 
London. 

14,661. Launcutne Suxrps’ Boats, J. Heathcote.—‘D. 
Jones, New Zealand.) 

14,662. Moror Cars, A. Paget, London. 

14,663. Evastic and Pneumatic Tires, J. T. Sprague, 


London. 
14,664. Exvastic Tires for Bicycies, &c., E. Parry, 


14,665. Bicycies, A. B. Lewis, London. 

14,666. Manuracture of Briquetres, M. Volinski, 
London. 

14,667, Wueet Trres, W. H. Aston, London. 

14,668. TRousER Fastener for Cycuists, A. H. Marshall 
and H. R. Summers, London. 

14,669. ATTACHING SaDDLEs to Bicycues, F. C. Esmond, 
London. 

14,670. Bert Grip for Lapres’ Jackets, W. and J. A. 
.Gaunt, Manchester. 

14,671. Frvisuine Orr Cicar Enps, A. Witmond, 
London. 

sg ~ etaalanes of ARmouR-PLatTeEs, M. Gledhill, 

ndon. 

14,673. Kins for Burnine Bricks, F. D. T. Lehmann 
and P. N. Kohlsaat, London. 

14,674. PRINTING PRESSES, H. H. Lake.—(S. Whitlock, 
United States.) 

14,675. Friction Gear, D. Davy, London. 

14,676. Trre for WHEELS of EHICLES, J. H. Glew, 


London. 
eR Hooks and Eyes for Garments, E. Lorrain, 


ver. 

14,678. Harr Cur.Ers, W. Love, London. 

14 ‘679. Mirrors for VELOCIPEDES, H. A; Wanklyn, 
London. 

14,680. Tires for WHEELS of Cyrctes, J. C. C. Read 


14,681. Tires for WHeeLep VEHICLEs, 
London. 

1, Means for Stoppinc Trains, &c., A. Spencer, 

mdon. 

14,688. VesseL Prope.uer, F. Krefft, London. 

14,684. Brake for Venicies, C. C. Bradford. —-(E. £. 
Shearburn, Belgium.) 

16.685, Fitna and Bixprxe Letters, G. F. Turner, 
London. 


C. H. Adrian, 


Brd July, 1896. 


14,686. BicycLte Brake, H. Watts, London. 
— Hanp, and like Lamps, H. Salsbury, 
ndon. 

14.688. Maps for Cyciists, W. H. Sanders and A. J. 
Hart, Eastbourne. 

14,689. Pneumatic Tires for Cycies, J. Newhouse, 
Coine. 

14,690. AuTomaTic Freeper, G. Lawson, King’s Lynn. 

14,691. BicyvcLe Wueet Tires, H. White and T. H. 
Barton, Belper. 

14,692. Stream Generators, H. Grafton. —(W. RB. 
Grafton, Egypt.) 

14,698. Cycies, Moror-cars, &c., J. and R. Burns, 
Coventry. 

14,694. UtiLisinc MuscuLar Eneroy, R. P. Woodside, 
Dublin. 

14,695. CLEANSING WaTrr in Batus, T. H. Leggett, 
South Lowestoft. 

14,696. VELOCIPEDE WHEEL Tires, R. W. Anderson, 
Liverpool. 

14,697. Cycuists’ TorLet Case, D. R. Green and W. T. 
C. Gray, jun., Liverpool. 

14,698. WHeexs of all Kinps, F. W. Popp, W. V. Wart, 
and J. J. Bradley, Birmingham. 

14,699. Sappies, H. W. Turrall, Coventry. 

14,700. SHuTTLe-cuEcKktnc Motion for Looms, J. 
Broadhead and J. W. Schofield, Halifax. 

14,701. Socket for Pittar Scpport, W. Hougham, 
Birmingham. 

14,702. CommMuNICATION on Trarns, R. Lansdale, Hale- 
wood. 

14,708. Boor Trees, F. 8. Willoughby, Manchester. 

— Construction of BrusHes, E. Taylor, Black- 
urn. 

— O1t Lamp Burners, E. C. Bellamy, Birming- 

Hair Pins, G. Davis, Birmingham. 

Garters, J. Brown, Manchester. 

14,708. Hotpine Bicycues uP, H. F. Cotterell, Bristol. 

14,709. CycLe Wueets, W. Paulson, J. J. Sampey, and 
H. W. Smith, Nottingham. 

14,710. Wee. Brakes for VeLocipepes, H. Fawsitt, 
Manchester. 

14,711. PNeuMaATIC 
chester. 

14,712. Twiners for Spinnina, J. A. and W. Bottomley, 
Manchester. 

14,713. InruseR, J. Westaway, London. 

14,714. Recerractes for Jam, &c., 
London. 

14,715. Cycies and Motor Cars, L. Redmond, Dublin, 

14,716. Sprrat WIRE SPRING, C. A. V. Hillgren, 
Glasgow. 

14,717. PortaBLe Structures, W. H. Parker and W. 
Sanders, Leeds. 

14,718. Borinxo Toors, H.P. Hamilton, Glasgow 


m. 
14,706. 
14,707. 


Hues for Cycies, E. Ward, Man- 


J. Westaway, 


14,719, D sa for Turasaine Mitts, J. Murray, 
G 

14,720. ‘Sreavmo Growine Portators, D. L. Bowe, 
Glasgow. 

14,721. Covertnas for STEAM Pipes, J. W. Smith and 


C. Hannay, Glasgow. 

14,722. Driving Cuain for Cycies, A. W. Murray, 
Dublin. 

14,723. FasteninG Boors, B. R. Simmons and H. E. 
Venour, Birmingham. 

14,724. ZirHER-BANJOS, A. D. Cammeyer, London. 

14,725. ATTACHING PNEUMATIC TiREs to WHEELS, F. 8. 
Ornstien, London. 

14,726. AppLyinc Liquip Carpo.iic Acip as a Motive 
Power, E. Rassinier, London. 

14,727. Apparatus for Rippiinc Cinpers, P. Dutto, 
London. 

14,728. SypHon Taps for AERATED WATER Borrtces, 8S. 
Broadhurst, London. 

14,729. Sarety Pins, J. E. Arnold, London. 

14,730. Sappies for VeLocipepes, O. H. Palmer, 
London. 

14,731. Perroteum Motors, H. G. Wilson, London. 

14,732. Batt Bearines, G. Barker.—(W. W. Windle, 
United States.) 

14,733. JomsiInc TusInc ToceTHER, J. and T. H. 
Spencer, and H. 8. Smallman, Rirmingham. 

73 PHOTOGRAPHIC APPARATUS, A. C. Smith, 

14,735. Appliances for CatcHine F igs, C. H. Parkin, 
London. 

14,736. CLeantnec Cycies, A. Washington and H. F. 
Youngman, London. 

14,787. Spanners for the Use of Cycuists, J. W. 
Cockerill, London. 

14,788. Rartway Ralzs, P. R. J. Willis.—(2. LZ. Cald- 
well, United States.) 

14,739. WaTER-TUBE BorLers, H. T. Liversedge, South- 


sea. 
14,740. Mantes for Gas Burners, P. Cannell-Bunn, 
London. 
14,741. CycLe Pepats, W. A. Lovelace, London. 
14,742. Macuine for Writino what is Spoken into it, 
F. A. Glover and R. J. Crowley, London. 
14,743. Pyeumatic Tires, G. Brookman and J. Duguid, 
Lorrion. 
14,744. Friusninc of Warer-cLosets, T. P. Jones, 


London. 
14,745. Wueet Composition, H. Birkbeck.—{The Noise- 
less Wheel Company, Ld., United States.) 
co FasTEN1nG Boots, J. Condon and J. P. Furlong, 

ndon. 

14,747. Rotary Enorves, Turbines, &c., W. J. Pitt, 
London. 
14,748. Bronzinac Enorves, W. M. Nurse and I. 
Englishmann, London. 
14,749. CHIMNEY-ON-FIRE EXTINGUISHER, H. Gould, 
London. 
14,750. Cycte Sappies, M. Goodman and J. J. and 
W. R. Rawlings, London. 


14,751. ARMoUR PLates, P. A. Newton.—(A. Nobel, 
France.) 

14,752. MANUFACTURE of Boots and SHoss, J. Keats, 
London. 


14,758. Sarety Bicycies, H. Jones, London. 

14,754. An Improvep Tortet Cuair, G. Hampton, 
London. 

14,755. Cars and Omnisuses, J. Turvey and F. 8. 
Turner, London. 

14,756. Om Enoines for Carriaces, &c., J. Roots, 
London. 

14,757. Preumatic Tires, J. Roots, London. 

— UmBre.ias, SunsHaves, &c., E. M. Steward, 
ndon. 

14,759. Saspre and Revotver, G. C. Dymond.—(C. 
Toppich and A. Silvar, Austria.) 

14,760. Propucinc LinoLeum with InLarp CoLouRED 
Srrips, G. C. Dymond.—(Brste Deutsche Patent Lino- 
leum-Fabrik, Germany.) 


14,761. Gear Cases of VeLocipepes, F. Staynes, 
ndon. 

14,762. Improvep CycLte WHEELS, J. R. Heath, Liver- 
1 


pool. 
14,763. Preumatic Tires, J. J. Tisdall, Liverpool. 
14,764. PHotocrapuic CaMERAS, A. J. Boult.—(H. Erne- 
mann, Germany.) 
14,765. "EXPLOSION Enatnes or Motors, F. Woodhead, 


mdon. 
14,766. Hopers for ELEcTRIC Lamps, E. Worringen, 


ndon. 
14,767. Ciassiryinc Gratin Dust, &c., H. Downing, 
London. 
14,768. Paper Fotpine Macuines, D. T. Powell, London. 
14,769. Motive Power for Cycues, E. J. Pennington, 





and F, C. Keyser, London. 


London 
14,770. A New or Improved Motor Enorne, T. Elcoate, 
London. 


14,771. Heatinc by Hor Warer orSream, R. E. Davis, 
14.72. atewruint Guive for ADVERTISING, C. Raggett, 
14,773. Masorsiveniane Fvet Buiocks, W.B. Hartridge, 
| aarre. "tate Liquips and Gases, O. Guttmann, 


mdon. 

14,775. Steam Generators, W. R. Wills, London. 

14,776. Workinc VaLves, J. — and Easton, 
Anderson, and Goolden, Ld. on. 

14,777. Wueets for Roap Venicies, E. J. Pennington, 


London. 

14,778. Looms, H. H. Lake.—(La Société Schnek and 
Kohnberger, Austria.) 

14,779. Pneumatic BicycLe Tires, &c., W. Blower, 
London, 

14,780. Suirt Watsts, A. Wolf, London. 

14,781. Suarrs, The Sandycroft Foundry and Engine 
Works Company, Ld., and J. Jones, London. 
14,782. Cams, I. G. Lloyd, J. Jones, W. Coppack, and 
the Sandycroft Foundry and Engine Works Co., Ld., 

London. 

14,783. StoPPERING Borties, T. C. Palmer, W. J., F. 
H., and L. McG. Fraser, London. 

14,734. CHatw WHeELs for Bicycies, &c., A Ingram, 
London. 

14,785. Bicyc_e Cuatns, A. Ingram, London. 

14,786. Mirror ATTACHMENT for Dressers, T. Noxon, 
United States. 

14,787. SHoe Fastener, I. D. Wright, Missouri, U.S. 
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— CycLe Tires, E. Sayer and 8S. P. Eastick, 

mdon. 

14,789. Wau Papers, T. Sumner, London. 

14,790. Riws for WuHeets of Cycies, C. H. Cload, 
London. 

14,791. PiaNorortes and other InstruMENTs, A. Squire, 


mdon. 
14,792. WHEELS for Roap Venicies, G. R. Richards 
and M. Linney, Bedworth. 
14,793. KwiFe, Scissor, and SHarpener, J. White, 
Southampton. 
14,794. Tires, W. E. Crowther, Manchester. 
. STORMPROOF FRaME Gu ARD, T. Bryden, Ayr. 
. Buiets, J. Robb, Glasgow. 
. WATER-TUBE BoiLers, x. Patrick, Glasgow. 
. PRINTED WAXED PAPER, &ec., J. B. Haslam, 
n. 
14,799. Suip’s Sianat Licut Inpicator, C. Hamilton, 
‘Ow. 
14,800. Removine or REPLACING Pistons, F. Crossley, 
Manchester. 
14,801. Meta Pipes and other Articies, E. Hollings, 
Liver 
14,802. 
Live 
14,803. 
Liverpool. 
14,804. Disinrectinc Apparatus, E. Phillips, Man- 
ohester. 
14,805. Constructinc Porrers’ Kiins, A. Fielding, 
Longport. 
14,806. Soaps, T. McKinnon, Glasgow. 


Dl. 
'RINTING MAcuHINEs, G. A. and H. W.V. Wilson, 


OINING Metatuic Cycie Tupes, E. Hollings, 


14,807. Cycuists’ Too. Baa or WaLuet, J. B. Brooks, 
Birmingham. 
14,808. Gas Sranps for Heatinc Irons, E. E. Lewis, 
Birmingham. 
14,809. PREVENTING WHEELS SLiIppine, C. H. Sutton, 
Swansea. 
14, yok Deoporisinc Recepracte, &c., H. Jonas, 
outh. 


14, si. Hair Pin, C. V. Wilson, Manchester. 

14,812. Putrer Gor Civs, I. Munro, Glasgow. 

14,813. Boor Po.tisHinc Macuines, R. L. Tapscott, 
Liverpool. 

14,814. Gear Cases for VeLocipepes, H. Hadden, 
Coventr: ry. 

14,815. Speep Gear for VeLocirepes, J. C. Parkes, 
Birmingham. 

14,816. Boors, J. H. Clarkstone, Nottingham. 

14,817. Cycite Cranks, W. Hall and W. R. Harrison, 
Marske- by-the-Sea. 

—— Pe._ogs and Tires of WHEELS, G. F. Seddon, 

mi 

14,819. wom, W. Ives, Halifax. 

14,820. FLexiBLe Tires, M. J. Adams, Leeds. 

14,821. Opricat Lens for Exuizition Use, J. Walsh, 
Church. 

14,822. Pozzix, O. 8. Norman, London 

14,823. Wet Peat CRUSHING Maeno, “S. H. Hodges, 
Burnham. 

14,824. BicycLe Stanps, H. Buddicom, London 

14,825. Mernop of Gearine for Cycies, J. T. 
Leamington Spa. 

14,826. BoILer = Coat Saver, R. W. J. Dalton, Bir- 
mingham. 

14,827. Steeve Links, R. W. J. Dalton, Birmingham. 


White, 


14,828. ReEverRsIBLE SecTionaL Pavine, T. W. Main, 
Dumbartonshire. 
14,829. Vaporisinac Device for Encines, W. Row- 


botham, London. 
14,830. Camera for Rapip Poros, J. Scotney-George, 


London. 

14,831. Botrtes, &c., G. C. Downing.—(0. R. PV. 
vechten, United States.) 

14,832. Bripce FLoors or Deckine, A. W. Rammage, 
Richmond. 

4,883. CoaTtinc Metat SaHEets, C. 
London. 

14,834. Hincinc Covers to Borr.es, J. E., F., and A. 
Hollidge, London. 

14,835. ARTIFICIAL Woop and Stone, A. V. Berkel and 
J. B. Hamond, London. 

14,336. VEHICLE ‘STEERING MecuanisM, J. R. Trigwell, 

London. 

14,837. Strrrups, F. Harrison, London. 

14,838. SADDLE Bars, F. Harrison, London. 

14,839, Veocipepes, F. C. ‘Adams, London. 

14,840. Device for CLEANING Forks, &c., F. Smith, 


and J, Evans, 


London. 
14,841. KeEpinc GARMENTS in Position, W. J. Simmons, 
Bristol. 
14,842. Privorep Buiacksoarp, C. A. Jensen.—{W. 
Mushoff, Germany.) 
14,843. Motor and PepaLiep Bicycties, T. E. Lane, 
London. 
14,844. Openine and CLostne Va.ves, 8. 8. Bromhead. 
— th. Vosmaer, Netherlands.) 
14,845. Mepia for Incanpescinc Gas, R. Langhans, 
London. 
14,846. Conpuctine Contacts, Siemens Bros. and Co., 
Ld., and [r. E. Obach, London. 
14, 847, — Tires, H. W. Tyler ‘and J. F. Dowding, 


n 
14,848. ——— Inpuction Corts, &c., A. Apps, 


mdoén. 

14,849. Cork -cuTtinc Macuines, K. Fraser, jun., 
mdon. 

14,850. Device for Hotprne Vetvet, &c., A. C. Himus, 
mdon. 

14,851. New Hotper for NeEpLEworK, A. C. Himus, 

mdon. 


14,852. Distnrectinc AcEnNts, M. Crawford, London. 
14,858. Gear and Case for Bicycies, J. Day, Wolver- 
ham} 


ton. 
14,854.  Convantime Gratn into Doven, G. C. Dymond. 
(A. Desgoffe and 0. Avedyk, Brussels.) 
14,855. RoLLER Beartnos, L. Decam ps, London. 
14,856. Steam Motors, T. Sheldon a J. Trantom, 


Live 
14,857. H. Pilkington, 


London. 
14,858. INcANDESCENT Gas Burners, T. L. Dennett, 


rpool. 
ManvuractuRE of STEEL, 


London. 
14,859. BRAKE and Mupevarp for Crcxgs, 8S. Bramall, 
London. 
14,860. Preumatic Tires for VEHICLEs, J. Curran, 
London. 
14,861. Steam Generators, W. R. Wills, London. 
14,862. Exrractinc Metats from Ores, S. Daw, 





London. 


14,863. PNeumatic Sprinas for VeHIcLes, W. Kowaleff, 
sondaon, 

14,864. SHzet Fotpinc Macuines, H. J. Salmon, J. 
Capper, and J. Deaville, Manchester. 

14,865. Cranes and Hoists, W. 8. Simpson, London. 

14,866. Gauce Piares for Roorine, G. Ewart and A. 
Pillman, London. 

14,867. Torter Comes, H. D. Payne, London. 

14,868. Srzam Generators, L. M. G. Delaunay-Belle- 
ville, London. 

14,869. Bopices, &c., E. and S. Kohnberger and A. 
Neumann, London. 

14,870. Bopices, E. and 8. Kohnberger and A. Neu- 
mann, London. 

14,871. Borrte S£aLiIne 
London. 

14,872. TELEPHONE ExcHances, 8. Berditschewsky- 
Apostoloff, London. 

14,873. ATTACHING T1REs to WHEELS, C. F. A. H. Bagot, 
London. 

14,874. Recepracte for Disinrectayts, J. N. Beach, 
London. 

14,875. INFLATABLE Tires, J. Craig, jun , London. 

14,876. System of Erectric Transmission, C. Thuron, 
London. 

14,877. Fastentnc Lips and Doors, G 
London. 

14,878. TypE-seTTING, &c., Macutives, P. Stucchi and 
Co. and G. Ricchieri, London. 


Devices, N. G. Sorensen, 


Winstanley, 
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14,879. VeLocirepes, W. J. Austin and W. H. R. Cleave, 
istol. 

14,880. SeGREGATING Fipres in Peat, 8. H. Hodges, 
Burnham. 

14,881. Eve Prates for Surps’ Doors, G. Rockliffe, 
Monk wearmouth. 

14,882. Hanpite Bars, H. J. J. L. and J. B. L. 
Monteith, Glasgow. 

14,883. Cranks, H..J. J. L. and J. B. L. Monteith, 
Glasgow. 

14,884. Removinc VaRNisu, W. 
United States.) 


Mitchell.-(G. L. Ball, 


14,885. Currinc-ovut Wess, W. and A. R. Copley, 
Halifax. 

14,886. Mou ps for Castine CycLe Frames, E. Hollings, 
Liverpool. 


14,887. Securinc Tires to WHEEL Rims, L. Cox, Bir- 
mingham. 

14,888. Cricket Bats, R. Ramsbottom and H. J. Rofe, 
Manchester. 

14,889. OpeneRS or ScutcHers, W. H. Hoy e and T. 
Barker, Bolton. 

14,890. Togacco Pipe Mount, R. H. Laing, Glasgow. 

14,891. Suips’ Davits, W. B. Thompson, Dundee. 

14,892. Locks, F. W. Hayward, Norwich. 

14,898. Mertuop of Propucinc Power, V. 
Dublin. 

14,894. Lockinc ARRANGEMENT for Cyc.es, J. Cassels, 
Stockport. 

14,895. Looms, 8. D. Lamb, Belfast. 

14,896. Expanpina Burrs, J. Robinson, Bristol. 


Doyle, 


14,897. Waxino Paps for Boots, &c., J. Robinson, 
Bristol. 

14,898. Sarety Pocket for GaRMENTs, J. A. Spross, 
London. 

14,899. Drivinc-panp Gear for Cycies, G. Hiller, 
Berlin. 

14,900. ConrrivaNnce for Burners, &c., H. Kikow, 
Berlin. 


14,901. ManuracturRE of Grass, K. W. R. Goerisch, 
Berlin. 

14,902. Means for Suspenpinc Boptes, E. J. Humphry 
and A. Humpage, Birmingham. 

14,903. Savinc Lire Apparatus INLAND, J. Boyce, 
Belfast. 

14,904. Sarety Borris, C. James, London. 

14,905. Cyciist’s Companion, B. Bray and F. Hanson, 
Bradford. 

14,906. Borers, P. Pinckney, Portsmouth. 

14,907. SecurinG Ropes, J. Kirkley and T. V. Moody, 
Durham. 

14,908. Bicycte AtracuMent, T. A. Garrett and W. 
Lucas, London. 

14,909. Looms, B. Smith, Glasgow. 

14,910. ATTacHiNnG TireEto Rim, W. Simpson, Birming- 
ham. 

14,911. Pyeumatic CaRRIER, C. Davies 
worth, Manchester. 

14,912. ‘‘SpREADING” 
chester. 

14,913. Woop Sawine Macurvery, J. and R. Kershaw, 
London. 

14,914. Pyeumatic Tires for Cycies, C. H. Cload, 
London. 

14,915. Sanpwicu Diss, C.F. Bromwich, London. 

14,916. Discs for Musica Instruments, F. A. Herr- 
mann, London. 

14,917. Gear for Transmission of Power, F. W. Lan- 
chester, London. 

14,918. Boat, W. C. Foy, London. 

14,919. Sicnats, L. J. Everest and W. B. Wood, 
Lon on. 

14,920. ADVERTISING or BULLETIN Boarps, N. 8. Bray, 
London. 

14,921. Drivinc Apparatus for Cyc ies, G. P. Milnes, 
London. 

14,922. Heatinc Apparatus of InnALERs, I. Williamson, 


and T. Long- 


Macuines, W. Coulter, Man- 


on. 

14,923. Pweumatic Tires for VEHICLEs, W. Dibble, 
London. 

14,924. A Game, K. R. M. Wilson, London. 

14,925. Expansion Gear, J. N and W. Paxman, and J. 
C. Peache, London. 

14,926. Jaw Piers, A. Schatz, London. 

14,927. Process for Dyg1nc Opyects, T. Hausermann, 
London. 

14,928. Maworactuns of VaNILLIvE, H. Imray.—(Haar- 
mann and Reimer, Germany.) 

14,929. Propuction of AcgTyLENe, A. H. J. Schulke, 
London. 

14,930. Cycigs, D. E. Norton, London. 

14,931. PyrocaTecHIN SuipHonic Acrp, G. B. Ellis. 
(La Société Chimique des Usines du Rhone, ancienne- 
ment Gilliard P. Monnet et Cartier, France.) 

14,932. BotrLe OPENER, J. W. Pocock, London. 

14, "933. BLo1rer and CALENDAR, F. J. Measures and F. 

‘Adams, London. 

14,934. Pneumatic Bett Mecnanism, E. Brandt, 


London. 
14,935. Tires, R. F. Ayre and Craven, Dunnill, and 
Co., Ld., London. 
14, 936. BRIQUETTE Fuet, A. Zendroni, London. 
14,987. Rests or Hotpers for Books, T. G. H. Mann, 
London. 
14,938. ae and REFRIGERATING, W. 
Manchester. 
14,989. Bicycies, &c., J. S. Beeston and J. Smith, 
Manchester. 
14,940. Brakes for Pneumatic Tires, H. J. Ralph, 
London. 
14,941. PREPARING ODoRISING SuBSTANCES, H. Strache, 


Brothers, 


mdon. 
14,942. Burners for INcaNDESCENT Lamps, H. Strache, 
London. 

14,943. Removinc SULPHURETTED Hyprocex, H. 
Strache, London. ; 
14,944. Gear WHEELS, T. Grace and L. C. Auldjo, 

London. 

14,945. Cycte Gear, W. Wanliss, London. i 
14,946. ELectric Conpuctors, W. 8. Smith and W. 
Granville, London. 

14,947. Trap SHooTinc at Birps, H. W. Holland, 
London. 

14,948. Pounerv RE-PROOF Banps for Tires, A. J. Boult. 
“(R. Broadbent, 
14,949, NoN-PUNCTURABLE Bicycie Trre, W. T. Clark, 
London. 

14,950. MANUFACTURE of Expxosives, S. V. Dardier, 





mdon. 
14,951. EvaporaTinc Brine Souvtion, E. J. Duff and 





J. Brock, London. 
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14,952. Evaroratinc So.vutions, T. Glover and J. 
Brock, London. 

14,953. Water-Giass, H. Propfe, London 

14,954. CoNDENSATION Propvucts, C. 
London. 

14,955. CoLourine - matrers, J. Y. Johnson.—{ The 
Badische Anilin and Sodc Fabrik, Germany.) 

14,956. Rai Burr Jornts for Rartways, A. R. Pullen, 
Lond: 

14,957. 
London. 

14,958. Wneets, H. Godsal, London. 

14,959. IyTERNAL ComBusTion Encornegs, F. L. Merritt, 
London. 

ae for InFLatine Trres, H. R. Goodwin, 

mdon. : 

14,961. Apvertisine Device, H. Eugeemesher, London. 

14,962. Matcn-soxes, R. L. and E. Dunford and G. 
Emens, London. 

14,963. Destination InpicaTor for VEHICLEs, L. B. 
Stevens, London. 

14,964. SHop Counter Firrinas, E. Clark, London. 

14,965. Motors, The Brayton Petroleum Motor Co., 
and E. Thomas, London. 

14,966. Apparatus for PREsERvING Eaos, J. Wheeler, 
London. 

14,967. ManuracturE of Gzass, &c., J. Wheeler, 


Goldschmidt, 


on, 
Repuction of Copper Orgs, &c., C. James, 


ndon. 
14 968. Means for RecisTerrnc Fares, J. F. Ohmer, 


ndon. 
14,969. HaNnDLEs for CycLe Stegrinc Bars, J. McRae, 
London. 


7th July, 1896. 
14,970. Nartinc of Boors and SHors, J. W. Brooks, 


mdon. 
. Water-TicHT Doors, A. Bremberg, Belvedere, 


ent. 

14,972. Caancrnc Bac for PHoroGRapHic Puatss, M. 
Stephens, Harrogate. 

14,973. CLip Watcu Hoxper for Cycies, P. N. Forbes, 
London, 

14,974. MANUFACTURE of FIRELIGHTERS, A. Cooper, Man- 
chester. 

14,975. Bicycies, J. Day, Wolverhampton. 

14,976. Mup Guarp for Cycie Cuarns, W. H. Douglas, 
Birmingham. 

14,977. = igen for Sprxyntnc Woo, D. Knight, 

0 


14,978. Construction of Brakes, &c., J. Coppard, 
London. 

14,979. SappLEs used on Cycies, J. H. J. Player, 
Bristol. 

14,980. Horse and Mute Cotiars, J. and H. Athron, 

14,981. Woven Fasrics, J. E. and C. 8. Bedford, 


14,982. Oars and Pappies, A. and BH. Normanton, 
Manchester. 

14,988. ForMaTION of Meta Tunes, 8S. H. Wright, Bir- 
ming’ . 

14,984. Pneumatic Trres, W. E. Heys.—(The Long 
Island Rubber and Cycle Company, United States.) 

14,985. Sash Fasteners, W. Cotter, ay 

14,986. Srrrinc Fiovur, G. Garnish, J. R. Lemon, and 
J. A. Ellacott, Barnstaple. 

14,987. Brake, C. G. Robertson and W. Lee, Barrow- 
in-Furness. 

14,988. Manuracture of Wuite Leap, A. B. Browne, 
London. 

14,989. ArracHING Hanp.iss to Fixes, J. Havenhand, 
Sheffield. 

14,990. VewrrLatixa Fans, H. Foster and A. Beres- 
ford, Sheffield. 

14,991. Try Openers, F. P. Smith and J. R. Wright, 
Sheffield. 

14,992. Mup Guarps for Cycies, W. and C. Toebe, 
Manchester. 


14,993. TeLepHoNIc CownecTion, &c., F. Jones, 
London. 

14,994. Reparrinc Cuts in Pneumatic Tires, T. 
Willi London. 


illiams, 

14,995. Waist-coats, &c., J. Cantlie and J. Downey, 
London. 

14,996. Fire Atarm, W. E. Heys.—(J. W. Frost, 
United States.) 

14,997. Dress Curp for Lapy Cycuists, E. A. Jones, 
Manchester. 

14,998. Pweumatic Tires, W. Tattersall, Bradford. 

14,999. Cramps for Sewrnc Macuines, The Singer 
Manufacturing Company and J. G. Pollock, Glas- 


gow. 
15,000. TransmiTTInc Morion to Putteys, P. Fyfe, 


iw. 

15,001.” CLosrNa WatTerR-TIGHT Doors in Suips, T. 
Moodie, Glasgow. 

15,002. Pweomatic Tires, W. Tattersall, Bradford. 

15,003. VertTIcaL Winpiass, F. U. and A. W. Baxter, 
Nottingham. 

15,004. Non-rmvroxicatinae Drink Compounp, J. H. 
Brodrick, Birmingham. 

15,005. Drivinc CHarins, L. Myers and F. R. Baker, 
Birmingham. 

15,006. PHonoGcrapas, P. C. Amans, Brussels. 

15,007. Frre-crates, E. Jacqmain, Brussels. 

15,008. ArTicte of Lapres’ UnpErcioraine, 8. Hark- 
well, Birmingham. 

15,009. Boor or SHoe VentiLator, J. G. Fischer, Bir- 
mingham. 

15,010. Spirroons, F. Hurlbut and A. C. Clark, Bir- 


mingham. 

15,011. Gear Cases for Cycies, W. H. Bulpitt, Bir- 
mingham. 

15,012. Srep-LappeER, J. Clarkson, Manchester. 

15,013. Evectricat Se.ecrors, T. McKenna.—(J. M. 
Drysdale, United States.) 

— Cycres and Roap VEHICLEs, J. Newhouse, 


‘olne. 
15,015. Lamps, J. W. Dougal, Linlithgow. 
15,016. WHeets with InrLaTaBLe Tires, H. Godsal, 


mdon. 

15,017. Bicycies, G. H. Richmond and J. Crowther, 
Manchester. 

15,018. Transportinc Goons, &c., T. A. Appleting, 


maon. 
15,019. Utiiistnc Force for Drivinc Purposes, A. 
‘ing, London. 
15,020. LyszrTING and CLincHine Stapies, H. F. Lee, 


mdon. 
15,021. A CrutcH TrovsER Rutz, E. E. Dodson, 


mdon. 

15,022. Expiostve Compounps, G. B. Ellis.—_{la 
Société Chimique des Usines du Rhine anciennement 
Gilliard P. Monnet et Cartier, France ) 

15,023. Bicycies, A. J. Grayston, London. 

15,024. Sxares for Rrvx and other Fioors, J. Moeller, 


mdon. 

15,025. Down-praucHT Furnaces, R. Marshall, 
London. 

15,026. PHosPHORESCENT MaTERIAL, W. C. Horne and 
T. Bolas, London. 

15,027. Hoox for Boat Lowerinc Gear, E. L. 8. 
Power, London. 

15,028. Wueet Trres, G. Hayes, London. 

15,029. Lusricator for CycLe Brarinos, E. Menke, 


London. 
Pwevumatic Tires for Cycuies, D. Gray, jun., 


15,030. 
mdon. 
15.031, DyNnamo-ELEcTRIC Macuines, The British 


Thomson-Houston Company, Ld.—{C. P. Steinmetz, 
United States. 

15,082. Sroprers for Borries, W. M. Fowler, London. 

15,033 Perroration GavuGe for Stamps, F. L. Benham, 
London. 

15,034. Pictures, E. Wilmot, London. 

15,0385. ArTacHMENTS for Pen Stock, F. C. Cuckson, 
London. 

15,036. Corset, C. E. Woodworth, London. 

15,087. RENDERING Wicks WaTERPROOF, W. F. Stanley, 
London. 

7, ArracHmENt for Cycies, &., F. F. Lee, 


mdon. 
15,039. Hanpie-Bars for Cycies, J, B. Stephenson, 
London. 


15,040. Sprinc Hus for CyrcLe WHEELS, W. G. Harris, 
London. 


15,041. ANNEALING MeTats, L. Doig.—(Russell and 


Brin Manufacturing Co., United States.) 
15,042. Sarery Pins, J. M. Guil London. 
15,043. SoLE-sEwinac Macuinegs, Z. T. mch and W. 


C. Meyer, London. 
—_ ANUFACTURE of LeaTHER, F. E. Burlingame, 
mdon. 
15,045. Gas and Vapour Enaines, H. C. Baker, 
London. 
15,046. Boors, H. H. Lake.—(B. C. Judd and H. EB. 
Cilley, United States.) 
15,047. ManuracTuRE of Mera Cans, A, F. Remy, 


ndon. 

15,048. Tympans of Paintinc Macuives, C. Schomburg, 
ndon. 

15,049. METALLIC CartripcgEs, &c., A. N. Whitney, 


ndon. 
15,050. Szparatine OIL, G. C. Dymond.—{(G@. F. Metzger, 
United States.) 
15,051. Hosrery, I. Stubley, E. H. Teasdale, and 8S. A. 
WwW ng, London. 
15,052. Neckties, T. Birchall, Manchester. 
15,053. SELF-RaIsING FLour, E. M. Tingle, Birming- 


15,054. StartTine AppLiaNces for Tramcars, E. Chad- 
wick, Liverpool. 

15,055. Lawn SPRINKLERS, C. Coward, Liverpool. 

15,056. Extraction of Goip, L. de Rigaud, Liver- 
pool. 

15,057. Brcycte Rests, J. Ross.—(D. G. Ross, South 
Africa.) 

15,058. Drivine Gear for Cycues, A. and W. Millard, 
and H. H. Timberlake, Liverpool. 

15,059. Pneumatic Tires, F. H. Pratt and J. R. Buck, 


ndon, 

15,060. Arn Tubes of Pyeumatic Tires, C. Merington, 
London. 

15,061. A SecrionaL REsERVvoIR, B. Levy and L. Lewis, 
London. 

15,062. AtracuMent for Cycies, C. Sinanides and E. 
R. Budden, London, 

15,063. Street Inpicators, RK. Bleech, London. 

15,064. Propuction of AcetyLene, G. F. Redfern.— 
(La Compagnie Continental d’éclairage par le gaz acety- 
lene et ses applications industrielles, France.) 

15,065. CycLe Cuatns, A. E. Hancock, London. 

15 066. INFLATABLE TiREs, R. Frost and H. Godsal, 
London. 

15,067. Cyc.te Brakes, T. Broadbent, J. E. Brown, and 
G. C. Marks, London. 

15,068. Drivina Gear for Cyctes, W. Hammacher, 
London. 

15,069. Wire Srapie, W. H. Landells and W. D’A. V. 
Preston, London. 

15,070. Hammocks, T. J. Woodcock and D, W. Shoyer, 


London. 

15,071. Hinces, A.J. Boult.—{ The Stanley Works, United 
States.) 

15,072. PHotocrapss, H. J. Heinze, London. 

15,0738. Prorectinc Pneumatic Tires, E. Davies and 
A. Harrison, London. 

15,074. Evecrricatty Licutep Torcues, J. Hencken 
and J. H. Meyer, London. 

15,075. Carrier Bicycies, H. J. Lawson, London. 

15,076. ImprRovED HANDLE for Cycies, A. Hildebrand, 
London. 

15,077. ManHOLEs and Covers for Sewers, T. Wake- 
ling, London. 

15,078. Recorpine Evectricity Suppty, A. M. Billing- 
ton, London. 

15,079. Sranps for Scent Borries, &c., R. Murray, 
London. 

15,080. An Improvep TeLturion, R. McA. Redpath, 

mdon. 
Sth July, 1896. 


15,081. TrRansmiTrtIne Motion to CycLe WHEELS, J. C. 
le, London. 

15,082. Lirgsoats, D. S. Hawks, Montgomeryshire. 

15,083. Currer for Giazep Ties, T. W. Masters and 

J. W. Radford, Nottingham. 

= Cuatys and Cuan WHEELS, A. Kotin, 

mdon. 

15,085. Rartway Sicnatiine, W. H. Deakin, London. 

15,086. Corree Pors, J. T. , Ilfracombe. 

15,087. PyeumatTic CrutcH Heap, G. A. Cox, Bir- 
ming! > 

15,088. Ciivometers, J. B. King, Stonehouse. 

15,089. ENVELOPE, H. Mellars, Abergavenny. 

15,090. Bicycies, J. Day, Wolverhampton. 

15,091. Mounrine Carp CLoruine, A. Hitchon, 
Accrington. 

15,092. Brakes, J. 8. Foley, Birmingham. 

15,093. Lap Preverrer, E. Poppleton and J. W. 
Hemingway, Horbury. 

15,094. HorsEsHoz, F. C. Rogers and W. Mulloy, 
Manchester. 

15,095. Driving Gear of Bicycies, E. Heinrich, 


on. 

15,096. Macuinery for Carvinc Woop, J. Pollock, 
Ow. 

15,097. Macuinery for Dritiinc Huss, F. A. Rhodes, 


irming! . 
15,098. MEasuRING FLow of F iuips, Palatine Engi- 
— pial Limited, and R. Blakiston, 
ve 4 
15,099. Banpaces, M. B. Dickinson and W. J. Bell, 
Halifax. 
15,100. BRICKMAKING MACHINERY, J. Jones, Lough- 


on e 

15,101. CycLe WHeeL Bearinos, H. P. Trueman, Bir- 
mingham. 

15,102. Winprne Armatures, F. H. Royce and E. A. 
Claremont, Manchester. 

15,103. WHEELS, J. Brookes, Birmingham. 

15,104. CycLe STgERING Apparatus, C. D. Nicolaidi, 


verpool. 
15,105. Fitrines for Gas Lanterns, F. 8. Cripps, 
sk 
15,106. Patent Rein Grip, H. J. Pearce, Warrington. 
15,107. Pweumatic Tires for Cycues, J. 8. Horsley, 
Brighton. 
15,108. Tires, W. F. Rae, London. 
15,109. VELOcIPEDE Stanps, F. H. Ayres and H. Pitts, 


io. Oo R LETTER, D 
15,110. ComBInED REVERSIBLE T. Duncan 
Oldham. 4 


15,111. Rackets, H. J. Rofe, Manchester. 

15,112. Tires, J. G. A. Kitchen, Manchester. 

15,118. SuppLyinc Freep-warTer to Borters, W. Shed- 
lock, London. 

15,114. Trees, J. Mallol, Birmingham. 

15,115. Trres, J. Davis, Chelten x 

15,116. FiusHine Device for WaTER-cLosets, W. J. 
Munden, London. 

— THE “HanpLeE Resounp,” M. H. Baldwin, 


don. 
15,118. VeLocipEpE Seats or SappLEs, J. Row, Man- 
chester. 
15,119. Carts, H. Beswick, Manchester. 
15,120. Oven, F. P. Tunks, London. 
CoIN-FREED Macutnes, &c., T. W. Rees, 
London. 
15,122. Apparatus for Generatine Gas, F. H. Havi- 
land, A. Holloway, J. B. Collier and W. H. Murch, 
Bournemouth. 
—_ BorLers for KitcHen Ranogs, A. W. Mantle, 

ent. 

15,124. Ranoces, A. W. Mantle, Kent. 
15,125. INTERLOCKING Device for Bicycigs, 8. H. Allen, 


London. 
—_ CooLine CyLinvers of Encrnes, A. G. Melhuish, 


ndon. 
15,127. Gear for RecuLatine Enaings, A. G. Melhuish, 
London. 
15,128. Burners, A. G. Melhuish, London. 
15,129. Errectinc ELEctrotysis, F. W. Golby.—(0. 
Arlt, Germany.) 
15,180. BrusHes for CLeanine Boots, N. P. Hibbit, 


London. 
15,131. Press for Hay and Srraw, E H. Phillips, 





London, 


15,182. Bits, R. G. Stewart, London. 
15,138. Brakes, C. Freakes, London. 
15,184. ConsTRucTION of ELuipsoaRapns, T. Moy, 


ndon. 

15,135. Harness, W. J. Knapp, London. 

15,186. Carpet Bearers, E. T’. Hughes.—(W. C. Allen, 
United States.) 

15,137, SuppLy ConTrRoLtinc Taps, J. J. Whitby, 


ndon. 

15,188. Makina Stampep Step Treaps, A. Hopton, 
mdon. 

15,139. Process for RENDERING Gas Inactive, G. Isaac, 
ndon. 

15,140. Covers for PNeumatic Tires, M. T. Barrow, 


ndon. 

15,141. MerHop for Darnine Fasrics, W. J. Midleton, 
ndon, 

15,142. ADVERTISING, J. Payne, London. 

15,148. Pennotpers, J. A. Jones, London, 

15,144. Skates, E. C, Crabb, London. 

15,145. Brakes, H. A. Levens, London, 

15,146. Skirts for Lapy Cycuists, D. E. Togwell, 


ndon, 

15,147, NeEp.es, W. J. Midleton, London. 

15,148. Running WHEEL or Skate, E. Kriss, 

ndon, 
15,149. Stopperine Device for Borris, A. W. Ellis, 
ndaon. 

15,150. Linotyre Macuines, G. Eastwood, London. 

15,151. Centra. Burrers and Covupiinos, G. John- 
ston, Liverpool. 

15,152. Ventitatina Apparatus, C. H. Turner and 
F. W. Clint, Liverpool. 

15,153. Coeques, Letrers of Crepit, &c., J. W. Keogh, 
oy 

15,154. PuoroGrapHic Cameras, J. Gage, Liverpool. 

15,155. CHRONO-PHOTOGRAPHIC ApPpaRaTus, J. Rous, 
Liverpool. 

15,156. Botrte WasHinc Apparatus, J. Wild, 
London. 

15,157. Instantangous Brake, W. Barnes and T. 
Eden, London. 

15,158. om E. Edwards.—(Redihammer Bros., 
Austria. 

15,159. Exrractinc Copper from Ores, C. James, 
London. 

15,160. PREPARING ILLUMINANT APPLIANCES, E. Olden- 
bourg, London. 

15,161. SeaLinc Device, C. Melin, London. 

15,162. ELectric Mrrers, Siemens Brothers and Co.— 
(Siemens and Halske, Germany.) 

15,163. Gas Enoines, G. 8. Grimston and E. Holmes, 
London. 

15,164. Contents [npicator for Barrets, W. Lorenz 
and S. and O, Pfiilb, Cologne. 

15,165. LeaTHER Susstitute, T. Worth, J. Foster, and 
H. C. P. Graves, London. 

15,166. MecHANISM for ActuaTinG the Eyes of Do.ts, 
E. A. Hinrichs and F. P. Bemis, London. 

15,167. Incanpescent Licut Burners, M. Meyer, 
London. 

15,168. StrincED Musica INsrRUMENTS, E. N. Withers, 


ndon, 
15,169. Apparatus for CrusHinG Orgs, D. B. Morison, 


ndon. 
15,170. Pneumatic Tires, J. Higginbottom, Liverpool. 
15,171. Macnines for Haymakine, T. M. Jarmain, 


mdon. 
15,172. Suarts for Roap Veuicies, J. F. O'Brien, 
0! 


15,173. REVERSIBLE Skirt, M. Pettit, London. 

15,175. Pneumatic Tires and Covers, C. Brawn, 

ndon. 

15,176. DyNAMo-ELECTRIC Macuines, J. Y. Johnson.— 
(The Electricitiéts actien Geselischast vormals W. Lah- 
meyer and Co., Germany.) 

15,177. SPEED CHANGING MecuanisM, J. Hage and H. 
Gheysens, London. 

15,178. Cycte Tatty, A. L. Pyer and E. A. Treeton, 
Tunbridge Wells. 

15,179. Race Startina Macuine, &c., G. T. Polain, 
London. 

15,180. Cycte Frames, F. 8. D. Scott, London. 

15,181. Boor Trees, A. W. Barrett, London. 

15,182. Piys for CLornes, A. W. Barrett, London. 
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15,183. WasHinc Macutnes, J. G. Browning, London. 
E. Salisbury, 





15,226. DistrisuTinc Pressure, J. R. Gibson 
London. ‘ 
15,227, Gearino, E. Latham, Cambridgeshire. 


15,228, Tram Raizs, F. W. Knight and J. Perrin, Bir. 


m: o 

15,229. Heatine Stoves, J. W. B. Wright, London. 
15,230, Srencrt Papers, MclI. J. D. Carter, London, 
15,231. Sounp Pipg, F: Kuhn, London. 

15,232, Preumatic Sprinos, T. A. Rose, London. 
15,238. CompineD Fiask and Cup, H. C. Verschoyle, 


ndon. 

15,234. Coverinas for Pyeumaric Tires, 8. Anyzewski 

. C. Haynes, and J. Bree, London. , 

15,235. Sewina Macuines, C. W. Allen and T, R, 

Rossiter, London. 

15,236. Tires, R. W. Western, London. 

ee ATTACHING KNoss to SPINDLES, B. R. Gypson, 
ndon. 

15,238, Frre-arms, G. L. Putnam, London, 

15,239. Crutcues, O. Phalp, Cardiff. 

15,240. Bicycies, A. Mitchell, London. 

oo“ Air Beps, E. J. Byrne and G. Boardman, 
ay 


on. 
15,242, Arracuinc Covers of TirEs to Rims, J. Good. 
man and T. A. Edge, London. 
15,243, CIGARETTE MAKING Apparatus, J. D. Rayment, 


Vv . 

15,244. Borries, J. C. Ash, London. 

15,245. Stenci, Printine Macuines, McI.J. C. Carter 
and H. Jofeh, London. 

i of WoopEN Tvusina, M. W. Smith, 

mdon. 

15,247. Burrers, W. Maxwell, London. 

15,248. Tires, J. G. Malcolm, London. 

15,249. Tosacco Pipgs, J. Cameron, London. 

15,250. Music Case, G. Ricks, London. 

15,251. Strrrups, J. March, jun., London. 

15,252. Drivine Gear for Bicycies, W. R. Phillips, 
London. 

15,253. Nuts, W. Eccles, London. 

15,254. PrRevenTING O11, Exptopine, &c., J. Gale, 
London. 

15,255. SigNALLING Apparatus, 8, von Zakrzewski and 
I, von Zakrzewski, London. 

15,256. PuLLEys, M. Musgreave, London. 

15,257. Curr ATracHMENTs, R. C. Derby, London. 

15,258. Steps, G. D. Lewis and P. 8. Boswarth, 
London. 

15,259. EnveLopes, E. A. Blomgren, London. 

15,260. Construction of Ciinomerers, T. Crawford, 


London. : 
15,261. Atracnina Tires to Wuee1s, T. Wilson, 
Belfast. 
15,262. CHILDREN’s Carriaces, O. T. G. Rienhardt, 
ndon. 


15,263. Fancy Stitch Macuine, G. Benson, Belfast. 

15,264. Vatves for Pneumatic Tires, H. Heine, 
London. 

15,265. INSTRUMENTS for PLuGGine TreTH, A. Cane, 


mdon. 

15,266. CLostInc Carriage Winpows, J. Taylor, Man- 
chester. 

15,267. Gas, Vapour, and O11 Enornes, J. F. Stillwell, 


mndon. 

15,268. Wuret Rims for Preumatic Tires, A. T. Collier, 
ndon. 

15,269. Stanps or Supports for Cycies, H. B. Kent, 
ndon. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


556,697, Boer, J. B. Schlicper, Pittsburg, Pa.— 
Filed August 16th, 1895. 

Claim.—(1) In a water-tube boiler, the combination 
of four drums and five banks of tubes, each of the 
outer drums receiving the ends of two banks of tubes 
and each of the inner drums the ends of three banks 
of tubes, whereby water may circulate through all the 
drums and tubes, and one of the outer drums having 
a deflecting plate therein in position to require feed- 
water to pass forward to the lower inner drum, and 
the lower inner drum having a deflecting plate therein 


556,697. ] 





15,184. SHEDDING Motion for Loos, E. 
Nelson, Lancashire. 
15,185. Corton Carpine Macuines, H. Knott, Ashton- 


under- Lyne. 

15,186. Hypravutic Cyc.e Drivinc Gear, D. W. Glen- 
dining, London. 

15,187. Feces Be.1s, A. Nicholas, Birmingham. 


15,188. CycLe and other Betis, A. Nicholas, Bir- 
mingham. 
15,189. Burntnc Hyprocarsons, G. W. Weatherhogg, 


incoln. 

ss, 300 InsEctToR for Steam Borers, D. Short, Sunder- 
nd. 

15,191. Drivise Mecuanism for Cycigs, L. Sawyer, 


mdon. 

15,192. Damprna Brusues, R. Bell and W. T. Hall, 
South Shields. 

15,193. Cork Tire, A. W. Spencer, Live: 1. 

15,194. Construction of Times, E. E. Toft, Long- 
port, Staffs. 

15,195. A Macuine for Currinc Green Bones, H. 
Procter and J. H. Sutcliffe, Kettlesing, vid Leeds. 

15,196. Harrpins, H. ae Glasgow. 

15,197. Or. Enoines, W. G. Heys.—(J. J. Heilmann, 


France.) 
15,198. Great WHEEL Puzzwe, L. J. Tibbenham and 
. Deck, Ipswich. 

15,199. Caps for CarriaGe Axes, A. Howat, Man- 
chester. 

15,200. PREVENTING the SurReEpTiTious REMOVAL of 
VeLocirepes, J. W. Evans and C. J. Hall, Man- 
chester. 

15,201. CanRIaGE Cootinc Apparatus, E, A. Morton, 


verpool. 

15,202, Skirt Grips or Suspenpers, T. H. Pickin, 
Manchester. 

15,208. CoIN-PREPAYMENT MecHANISM for Gas METERs, 
D. B. Peebles, Glasgow. 

ee, eee and Omnibus Starters, C. J. Beeton, 


m. 
15,205. Fotpine Cuarr, J. Dixon, London. 
15,206. Fire-Bars, A. Cotton and L. W. G. Flynt, 


verpool. 

15,207. Funwets for Fittinc Lamps, G. H. Laxton, 
ndon. 

15,208. TrEaTING Siupce, &c., H. W. Kearns, Man- 


c r. 
15,209. Harr Grip, E. Moore, Birmingham. 
15,210. Sprinc Tires for Cycues, &c., 8. 8. Hazeland, 


Penzance. 
— poz Rene, J. E. Alderman and A. H. Barnett, 


15,212. Cyciz Gearine, W. Fraser, Hawick. 
15,213. Resreesi, W. H. Worsley, Manchester. 

15,214. Gas Governor, A. Clarke, don. 

15,215. Sprrat Sprine Tire, A. E. Bates, London. 
15,216. Cyctz Frames, L. K. Biach, R. Batey, and J. 
Russell, Manchester. 

15,217. Wage. Cutrinc Macuinery, J. W. Knight and 


. H. Willson, London. 

15,218. Pyeumatic Tires, J.H. Sturges and G. Round, 
irmingham. 

15,219. CLzanina Cycies, T. Cox and J. Farrer, 
ndon. 

15,220. Pweomatic Tires for Cycies, F. 8, Bagley, 


ndon. 
15,221. Vice CLaws, F. T. Woodson, London. 
15,222. Sapptes for Cycies, N. E. Yorke-Davies, 


mdon. 
15,228, Propuction of Exectricity, H. F, Kirkpatrick- 


mdon. 
15,224. CHAIN-DRIVEN CycLes, F. W. Golby.—(H. 
Preussger, Germany.) 





15,225, Estimating Air in Stream, 8, Delépine, 
London, 








in position to arrest sedimentary matter to prevent 
its passing into the forward parts of the boiler, sub- 
stantially as described. (2) In a water-tube boiler, 
the combination of an elevated feed drum, a lower 
mud drum, an elevated water drum, an elevated steam 
and water m, and banks of tubes connecting the 
several drums, the feed drum being provided with an 
interior plate or partition to direct the water into the 
mud drum, and the mud drum being provided with 
an interior plate or partition to aid in ——s sedi- 
ment before the water passes into the forward parts 
of the boiler, substantially as described. 


556,853, CarriacE, J. N. Leitch, Amesbury, Mass,— 
Filed December 28th, 1895. 
Claim.—{1) In a carriage, the body provided with 
the back E, the substantially vertical irons or brackets 
P rigidly secured to the hedy and provided with the 
long, curved cam groove 8 and the cam groove T, said 
cam grooves being non-concentric, the lazy back L L’, 
and the lazy back irons J pivotally connected with 
the under side of the rear seat and provided with the 
horizontal pins 8’ T’ extending respectively into said 
grooves 8 T, substantially as set forth. (2) In a car- 
riage, the body —- with the back EF, the sub- 
stantially vertical irons or brackets P rigidly secured 
to the body and provided with the long, curved cam 





ve § and the cam groove T, said cam grooves 
ing non-concentric, the lazy back L L’, the lazy 
back irons J pivotally hung from the under side of 
the rear seat, provided with the pins 8’ T’ en; ng 
said grooves 8T respectively and formed with the 
inte; extensions or levers J’, the jointed levers or 
toggles a b connecting the under side of the seat with 
the body, and the levers or links K pivotally 








connecting the said toggles at_their joints with the 
free ends of the extensions J’, substantially as de- 
scribed, 
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BELFAST AND ITS INDUSTRIES. 
(By our Special Commissioner.) 
MESSRS. DUNVILLE AND CO.’S DISTILLERIES. 

DIsTILLATION is well known to be one of the chief 
industries of Belfast, and the name of Dunville and Co., 
Ltd., is so well known that I felt I must pay a visit 
to their works. Before doing so, it is, however, advisable 
for the visitor to call at the offices, where he will be very 
courteously received by Mr. McDowell, and will be given 
an opportunity of inspecting the magnificent new offices 
which are just completed, and it is probable that before 
these lines are in print the whole of the office staff will 
be installed in their new quarters. 

Itis now almost ninety years since the firm commenced 
business. It was established in 1808 under the title of 
“John Dunville and Co.” by the late Mr. John Dunville, 
in conjunction with the late Mr. W. Napier, father of the 
Right Honourable Joseph Napier, ex-Lord Chancellor of 
Ireland. Up to 1862 the office and bonded warehouse were 
s'tuated in Callender-street, but about that date an addi- 
tional block of buildings was erected in Alfred-street. 
Five years later the warehouses were enlarged by the 
erection of a second and even more extensive portion in 
Adelaide-street, adjoining the original building. At the 
present time the combined stores, offices, and distilleries 
cover an area of some twenty-five acres. 

The old offices were found to be too small for the 
present staff, and a very fine new block has been built in 
Arthur-street, just behind the old offices. Mr. Vincent 
Craig was the architect, and he has been very successful 
in his work ; the principal facade, which is strictly classic 
in style, is executed in granite brought from Dalbeattie in 
Scotland. The entrance porch is of handsome oak panel- 
ling, and leads to a spacious vestibule. On the right are 
the directors’ private office and retiring room, and on the 
left the secretary’s office. The general office measures 
79ft. by 66ft., and is surmounted by a magnificent glass 
dome, 22ft. in diameter and 45ft. in height, supported by 
twelve Corinthian columns. Accommodation is provided 
for 100 clerks, and all the fittings are of mahogany, and 
the whole building is thoroughly well lighted by electricity. 
Leading off the offices are strong rooms, measuring 20ft. 
by 9ft. and 9ft. by 9ft., all lined with glazed brickwork 
and fitted with Milner’s fire and burglar-proof doors. 
There is a second set of strong rooms above those already 
alluded to, and upstairs are the board room, directors’ 
retiring room, and various oflices. Noexpense has been 
spared, and the door fittings and furniture of all the 
principal rooms are of solid mahogany, while the floors are 
of pitch pine. The heating is carried out on the low- 
pressure hot water system, the private rooms are supplied 
with Turkey carpets, while the floors in the public offices 
are covered with specially thick cork cloth. Some idea 
of the immense amount of business carried on by the firm 
will be obtained when I state that the duty paid to 
Government amounts to £600,000 per annum. This 
amount does not, however, by any means represent the 
whole business, for a very large quantity of spirit is sent 
in bond to customers and also exported abroad; the duty 
on the yearly output would amount to at least £1,500,000. 
Inthe immense warehouses are stored enormous quantities 
of whisky in barrels, usually containing 100 gallons 
each, and a staff of twenty-two excise officers and three 

superintendents are constantly employed in looking after 
the interests of the Government in these warehouses and 
distilleries. 

Leaving the city premises I next went to the distillery 
itself, Fig. 1, situated in Distillery-street, near the large 
goods station. On the occasion of my visit no distilling was 
being carried on, as this ceases in the months of June, 
July, and August; the reason for this is partly that the 
sale of spirits is not so great in summer as in winter, but 
chiefly because there is no demand for the grains and bye- 
products, which at other seasons have a good sale for 
cattle feeding. When distilling is in progress the work is 
carried on continuously day and night, stopping only on 
Sundays, and the constant stream of visitors to the 
establishment shows the interest which is taken by the 
public in the production of whisky. In Fig. 11 give a 
block plan of the distillery, which shows the general 
arrangement of the various buildings. The granary is a 
large block of buildings four storeys high, 180ft. by 120ft., 
and capable of storing 250,000 bushels of grain within its 
walls. About 1,000,000 bushels of barley are used every 
year, and about 20,000 bushels of bye-products in the 
form of grains, meal-cake, &c., are sent out every week. 
My guide next took me to the top of the malt-house and 
out upon the roof. A fine view of the surrounding 
district is thence obtained, and the visitor will observe 
that the roofs of almost all the buildings consist 
of large water reservoirs. That over the malt-house 
is capable of holding 250,000 gallons of water, and 
covers an area of 10,000 square feet. On other buildings 
there are several tanks, each of which will contain from 
20,000 to 40,000 gallons. The water supply comes chiefly 
from the Glena Springs, the quality of which is an 
important element in the manufacture of the whisky. 
There are also two wells and a branch from the public 
supply. 

The buildings are necessarily very strongly constructed, 
as besides the great weight of water above, each of the 
floors is also very heavily loaded. On the top floor of 
the malt-house the grain is delivered from the ware- 
houses by means of spiral conveyors and endless bands, 
with buckets similar to those used in dredgers; the 
wooden channels along which the grain travels are pro- 
vided with sliding doors at frequent intervals, so that the 
grain to be treated can easily be delivered wherever it 
may be required. It is then allowed to soak in vats 
about 3ft. deep until thoroughly swollen; after that the 
water is allowed to run off, and the swollen grain passes 
down to the malting floors below. One of these is shown 
in Fig. 2. Here the barley sprouts and is turned over by 
men, and then passes down to the kilns shown on 
the block plan, where 8000 bushels of barley may be 
dried in twenty-four hours. The grain then goes to the 





mill, where it is made into grist by means of French burr 
stones. In the malt deposit stores there is usually a 
stock of at least 80.000 bushels ready for grinding; after 
the latter process the “grist” is conveyed to a large 
depot capable of holding 100,000 bushels, whence it is 
removed as required to the mash-house. 

Here there are three immense mash tuns, one of which 


40,000 gallons, and in each about 2000 bushels of meal 
are immersed at one time and undergo a churning pro- 
cess for several hours, until the whisky-producing qualities 
of the grain are exhausted. The fluid is agitated con- 


centre of the vat, being actuated by toothed wheels 
which gear with the rack fixed round the periphery of the 
mash tuns. Each tun has a false bottom consisting of 
sectors of perforated cast iron, which are held by bolts to 
the bottom of the tun; these had been removed for clean- 
ing on the occasion of my visit, and the whole establish- 
ment was being thoroughly painted and whitewashed for 
the coming season. 

The ‘‘ wash,” as the fluid is called after leaving the 
mash-tun, is passed through refrigerators, and thence to 
the tun room, which contains sixteen tuns of immense 
size, technically known as ‘“ wash backs,” holding from 
30,000 to 50,000 gallons each ; these are built of oak, and 
the staves are about 23in. thick. The visitor walks along 
an elevated gangway, which allows free access to the 
covers of the tuns. In this room the process of fermen- 


tation is carried on; the tuns are never filled more than 
two-thirds full, otherwise there would be an overflow as 
soon as fermentation was set up. 

The liquor next passes into a ‘ wash charger” holding 
65,000 gallons, and thence to the still-house shown 
There are three stills, the largest having a 


in Fig. 4. 


is shown in Fig. 3, capable of holding from 20,000 to | 


stantly by means of the fork-like arms, which rotate | 
upon the spindle, and these spindles travel round the 


| and those of Messrs. Cantrell and Cochrane. I paid a 
| visit to the first named, and found that it was the very 
| busiest time of the whole year, and the near approach of 
| 12th July—the great Orange festival of the Ulster 
| province—caused an extra pressure of work. Ascending 
|to the top of the building, I first inspected the syrup 
}room. This is the first process. The best granulated 
cane sugar only is used, and a syrup of sugar and water 
made; then the syrup and essences are passed together 
through filter bags, which drain into large jars. The 
| water is obtained from a well, to which I shall allude 
| later. The delivery pipe of the well pump is brought up 
to a slate tank in the syrup room. This is provided with 
a layer of Lough Neagh sand at the bottom, above this 
ground marble, and, lastly, broken limestone. The whole 
| tank is covered with a wooden glazed cover, and resembles 
nothing so much as a fish breeding apparatus. The 
temperature of the water remains through all seasons 
between 52 deg. and 63 deg. Fah. This tank, and all the 
others to which I shall refer, are fitted with large glass 
ground stop valves, and the utmost possible care is taken 
| to prevent the slightest impurity from coming in contact 
with the water. 

Along the centre of the room there is a row of slate 
tanks properly covered, and each is in communication 
with one of the bottling machines in the room below. 
Each tank contains lemon, ginger, potash, or soda liquid, 
as the case may be. The floor below is the machine 
bottling room, and the apparatus employed is of con- 
siderable interest to the engineer. The carbonic acid gas 
is produced in another room below, and ascends to two 
gasometers, each 4ft. 6in. diameter, in the bottling room ; 
thence it goes to the carbonating machines, of which there 
are three, and there the gas is compressed to 140 lb. per 
square inch, and thoroughly mixed with and absorbed by 
the water in strong metal cylinders. Each machine has 
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capacity of about 11,000 gallons and the two others about 
5000 gallons each. The wash is first treated in the large 
still and the vapour is cooled and condensed in worms 
placed outside the building ; it then goes to receivers and 
is passed to the second still, and finally to the third still, 
whence the final product is obtained. The whisky 
passes to two large vats, each having a capacity of about 
10,000 gallons, and the casks are filled from these. I 
understand that sherry casks are largely used for this 
purpose. The actual working capacity of the distilleries 
is 60,000 gallons per week, or three million gallons a year. 

Great care is taken by the revenue officers to prevent 
any whisky being produced without their knowledge ; 
there are lock bars across each of the fireplaces below the 
stills. Each receiver is also fastened with a peculiar 
padlock, provided with small pins in the keyhole, and on 
these pins is fixed a piece of paper bearing a date. I was 
informed that this particular arrangement had been 
devised by one of the revenue officers, and superseded a 
more primitive and inefficient arrangement. Messrs. 
Dunville have, of course, had numerous analyses made of 
the spirit they produce. Among others I find that Dr. H. 
Letheby, M.B., wrote of the whisky on June 2nd, 1862, 
‘‘T tind that it contains 48 per cent. of alcohol and 0°36 
per cent. of the extractive peculiar to old whisky that has 
been stored in a sherry cask.”’ 

The bonded warehouses of the firm occupy a site 
within the boundary of four streets, Alfred-street, Adelaide- 
street, Clarence-street, and Franklin-street. They are 
five storeys high, and are filled with huge vats, casks, and 
barrels; one of the vats has a capacity of 5463 gallons. 
Altogether several millions of gallons are stored on the 
premises, and I have already referred to the immense 
amount of duty. 


WATER WORKS, 
Belfast is celebrated for its aérated water works, the 





chief of which are those of Messrs. W. A. Ross and Sons, 
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MESSRE. CUNVILLE AND CO.’S DISTILLERY—GROUND PLAN 


a very strong glass vessel at one end, where it is possible 
to observe if the mixing process is going on properly. 
From each carbonating machine tubes are carried to 
the bottling machines. Owing to the high pressure of 
the gas no foreign-made bottles can be used, and the 
whole of the machinery was built in Belfast. It appears 
that for the trade in the East, which was, I believe, first 
created by Schweppe, the bottles used are egg-shaped; 
but for the Western trade of the United States, Mexico, 
and the whole of South America, cylindrical bottles only 
are used, and these are packed in barrels, while the egg- 
shaped bottles go into boxes. Far greater care is of 
course taken in bottling the export goods than is used in 
those intended for consumption in the United Kingdom. 
The export bottles are provided with first-rate corks 
which cost 3s. 6d. per gross net, and a thin disc of hard 
wood is placed on top of the cork, and the whole held by 
double copper wire. Over the copper wire a covering of 
soft metal is put on, so that the finished article resembles 
champagne. I understand that the sale of the goods 
in America is enormous, particularly in the hotter 
regions. 

Returning to the subject of bottling, I found that the 
old system whereby a boy ladled a certain quantity of 
syrup into each bottle is now quite done away with. The 
attendant, whose face is protected by a wire gauze mask, 
first opens a cock which allows a given quantity of syrup 
to descend into a glass tube, closely resembling a sight- 
feed lubricator. The bottle is then put in position, the 
syrup first passes into the bottle, and then the aérated 
water follows, and the cork is put in by the machine. 
The copper wire and the wooden discs are put on by hand 
afterwards, and I was told that the wire was used so 


| largely that it is bought in three ton lots. The Brit’sh trade 
MESSRS, W. A. ROSS AND SONS’, LIMITED, AERATED | 


is, of course, not quite so carefully dealt with, so far as 
| corking is concerned, as the retail prices obtained are 
| very much lower; the corks are shorter, and are held by 
' galvanised iron wire. 
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All kinds of systems for doing away with corks for the 
home trade have been tried, but Messrs. Ross have not 
approved of any. The ball valve arrangement has the 
fatal objection that dust collects in the part of the neck 
above the ball, and is usually pushed down into the bottle 
in the process of opening, and it is suggested that rubber 
rings get dirty, and cannot easily be cleaned. The only 
process which has as yet met with the approval of Messrs. 
Ross is the crown-top bottling machine, which is an 
American invention. A shallow tin top, closely resembling 
the metal top of a button before it is closed over the flat 
back, is filled inside with a thin flat disc of cork. The 
bottles are specially made with a lip at the top, the 
machine then turns the edges of the crown over the glass 
rim, and the cork makes a good joint. Two bottles are 
put at the same time upon the table, the syrup is put into 
one while the second is being filled with the water and 
gas, then the second bottle takes the place of the first. 
This method of corking is only used for the home trade. 
The bottle washing is all done by hand, so as to make 
sure of proper inspection. Messrs. Ross and Sons do not 
believe any mechanical cleaning process to be sufficiently 
trustworthy, as very dirty bottles do not get sufficient 
cleaning. It was put to me thus, ‘ A machine cannot see 
greasy bottles.” After thorough washing in hot water 
each bottle is inverted over a vertical jet, and rinsed with 
clean well water. On the ground floor a gas engine of 
12 nominal horse-power, built by Messrs. Crossley Bros., 
is installed, and this drives all the machinery. One of 
the reasons for not using a steam engine was the desire 
to avoid the deposition of soot which would be entailed 
by the use of a chimney to the boiler. It is essential 
that the greatest possible cleanliness should be used in 
the process of manufacture. Adjoining the gas engine is 
a small room fitted up with four gas generators, each of 
these consists of a leaden vessel with revolving agitators 
inside. The vessel is charged with whiting, pure sul- 
phuric acid and water in the proper chemical proportions, 
and the carbonic acid gas produced is passed through the 
washers to the containers in the room above. The waste 
is not saleable commercially, and has to be filtered four 
times in settling tanks before the efiluent may be passed 
to the public drains. 

In another part of the premises on the ground floor is 
installed a set of three-throw pumps and a single 
ram pump, both over the well, referred to above. 
One of the pumps lifts the water to ground level, 
while the other forces it to the top of the buildings. 
It will be seen that the water is brought from a depth of 
226ft , and is of good quality. At present work is 
going on until 10 p.m. every day, and about 140 doz. 
bottles per day are sent out for the export trade, and 
170 doz. for the home trade. 

The firm is now getting in about 450 gross of new 
bottles per week, besides the old bottles which are 
returned. I may say that the ginger ale is bottled, 
labelled, and got up so as to resemble champagne, and is 
of very good ‘flavour. Many analyses were shown me 
which appear to prove that the quality of the goods is 
first-class. Lime juice cordial is also manufactured, and 
a speciality is made of raspberry vinegar, prepared from 
raspberries grown upon estates near Belfast belonging 
to the firm. They are just about to increase the premises 
by the addition of a new building, 70ft. by 30ft., and four 
storeys in height. 

I intended to have given a description also of the works 
of Messrs. Cantrell and Cochrane, which closely adjoin 
those of Messrs. Ross and Sons, but to do so would be 
practically to repeat what I have already said. Nodoubt 
some of the members of the Institution of Mechanical 
Engineers will visit one works, and others will inspect the 
second. 

BELFAST ELECTRICITY WORKS. 

I paid a visit to the Belfast Electricity Works, of which 
a description will be found in Tue ENGINEER, vol. Ixxx., 
pp. 278-280. The station should have considerable interest 
for engineers, as it is the first of considerable size, so far 
as I am aware, which is entirely driven by gas engines. 
Mr. McCowan, the city electrical engineer, is about to 
read a paper upon the subject at one of the forthcoming 
meetings; I therefore wish to avoid trenching upon his 
remarks. I may say, however, that some little difficulty 
was found by the makers, Messrs. Dick, Kerr and Co., of 
Kilmarnock, in getting equally good results out of Belfast 
gas as out of Glasgow gas. I am informed that now with 
Belfast gas one electrical horse-power is obtained for 
27-5 cubic feet of gas when the engines are loaded to 20 
per cent. over their rated capacity. 

An air compressor has just been added by Messrs. 
Kerr, Stuart, and Co., of Stoke-on-Trent; this produces 
a pressure of 100 1b. per square inch, and is used to actuate 
the compressed air starters, with one of which each engine 
is now provided. Six tandem engines were originally 
installed, each driving by ropes one dynamo; but an 
addition has now been made in the form of two direct 
coupled vertical gas engines by the Acme Gas Engine 
Company, of Glasgow. Each runs at 380 revolutions per 
minute, and is coupled to a dynamo giving from 220 volts 
to 240 volts and 8300 ampéres. The engines may be called 
150 indicated horse-power, and each has four single- 
acting cylinders. The machines have already been used 
to feed themains for a short time. Each of these new sets 
occupies only half the space of the original sets, and the 
engines develope 150 indicated horse-power instead of 120 
indicated horse-power. The price also is approximately 
only 75 per cent. of the older type. 

The following figures were obtained when tested with 
Glasgow gas:—13 per cent. overload, 24 cubic feet of 
gas per E.H.P. per hour; full load, 25-9 cubic feet of gas 
per E.H.P. per hour; three-quarters full load, 28°6 cubic 
feet of gas per E.H.P. per hour. I shall be anxious to 
hear how these engines succeed in regular work. There 
can be little doubt that, engine for engine, a gas engine 
requires a good deal more attention than a steam engine 
in an electric light station; and I believe that electric 
starting, that is to say, the use of the dynamo as a motor 
to start the engine, is likelv to throw a great strain upon 


the armature unless great care is used. With the com- 
pressed air starters it is thought that the driver will have 
more perfect control of the machinery, and will, of 
course, be able start without current in the dynamo. 








THE HUNGARIAN MILLENNIAL NATIONAL 
EXHIBITION, BUDAPEST, 1896. 
(From our Special Correspondent.) 

In my last notice I called attention to some of the iron 
exhibits, and it is interesting to note the progress Hun- 
gary has made in the mining and metallurgical industries. 
The mining industry is one of the most ancient in Hun- 
gary; the rich gold and salt mines have a prehistoric 
reputation, whilst in historic times their development and 
exploitation have been vigorously pursued, and to very 
good effect; in fact, it must be remembered that before 
the discovery of gold in the New World, Hungary and 
Transylvania were the gold-producing countries par excel- 
lence. The production of precious metals is still im- 
portant, but has not kept pace with the iron and coal 
industries. The production of precious metals, in Hun- 
gary and Transylvania, in 1893, amounted to 81,000 oz. 
of gold and 77,600 oz. of silver, having a total value of 
6,258,000 fl—about £521,500. Amongst other metals 
the output of lead amounted to 50,268 cwt., of a 
value of 348,591 fl. (£29,050) ; of massicot, 8826 cwt., 
value 75,937 fl. (£6328); of copper, 6868 cwt., value 
174,772 fl. (£14,564); of cobalt and nickel, 667 cwt., 
value 12,220 fi. (£1018); and of mercury, 5490 Ib., 
value 4767 fl. (£397). The State salt mines pro- 
duced 180,000 tons, by the sale of which 15,733,400 fi. 
(£1,311,117) was realised; whilst the coal mines pro- 
duced in 1867 737,140 tons, realising 2,421,083 f1. 
(£201,752); in 1893, 3,894,886 tons, worth 14,826,447 f1. 
(£1,235,537). The iron industry shows an equally satis- 
factory progress; in 1867 140,000 tons of pig and cast iron, 
64,400 tons of sheet and wrought iron, and 4000 tons of 
Bessemer steel was produced, whilst now the production 
amounts to 320,000 tons of pig iron, 36,000 tons of castiron, 
205,000 tons of steel by Bessemer, Thomas-Gilchrist, and 
Siemens-Martin processes, and 260,000 tons of rolled and 
cast iron and steel; the total production representing a 
value of 31,500,000 fi. (£2,625,000). If the increase in 
the production and manufacture of iron is accepted as 
indicating general industrial progress, these numbers 
confirm the view I have already expressed as to the 
present position of Hungarian industry; with regard to 
agriculture, I shall call special attention to that later 
on. 

In the meantime I will continue my remarks on the 
iron exhibits of the Exhibition. I do this firstly because 
the other mining exhibits are numerous and not intelli- 
gibly catalogued or labelled, except to the natives. I must 
remark, however, that there is a brilliant exception in the 
exhibit from that champion old mining camp, Schemeitz— 
Selmenezbanza, according to the sentiments of all good 
Hungarians—for they, in their fulness of heart and liberal- 
mindedness, have produced labels in three intelligible 
languages, English, French, and German, as well as 
Hungarian cryptograms for the delight of their friends and 
relatives. Inasmuch as the exhibits of the private firms 
present a strange appearance to me, owing to their 
remarkably diverse and inclusive character of things 
exhibited, I made up my mind to visit some of the works, 
and as permission was immediately and courteously 
granted, and of which I have availed or intend to avail 
myself, it is my intention to give an account 
of the works along with comments on the exhibits. 
I cannot take them in the order of merit, either because 
there is insufficient information in reference to the exhibit, 
or else I have not yet seen the works. Of the private 
firms, the exhibit of Messrs. Ganz and Co. is undoubtedly 
the best; then comes the Rimamurany-Salgé-Tarjan- 
Vasmii-Reszvény-Tarsasig—I give this in full to give 
some idea what I have had to put up with, although 
this is very simple—shortly, the Rimamurany Ironworks 
Company ; the exhibit of the Privilegirte Osterreichisch- 
Ungarische Staats-Kisenbahn-Gesellschaft, and of the 
Salgé-Tarjan Coal Mines being likewise prominent. 

The Privileged State Railway Company’s exhibit is 
housed in a pleasant-looking building, covering 576 square 
yards, which cost 50,000 florins, having a circular central 
hall and two rectangular wings; the central hall con- 
tains the manufactured iron and steel articles, including 
those that have been subjected to tests and have 
behaved in a very creditable manner. The one wing 
contains models of mines, the raw and _ prepared 
iron and steel materials, and the first Hungarian loco- 
motive—1873—of which, however, but little of the 
original remains; the other wing contains other raw 
materials and products and models of surface arrange- 
ments, &c. The character of the exhibit may best be 
gathered from a list of the things produced by this com- 
pany :—Coal, lignite, coke, briquettes, firewood, planks, 
posts, building timbers, charcoal, pig iron, water mains, 
sewage pipes, cast iron columns and building material, 
fireplaces; iron utensils, enamelled and plain; Siemens- 
Martin crucible steel castings of all kinds; all kinds of 
rolled iron and steel girders, rails of all sections, plates, 
bars, billets, &c.; bridges, turntables, water arrange- 
ments for railways and other purposes; cranes of all 
kinds; boilers, locomotives, wire rope, tools, copper 
goods; chalk, cement, gravel, road metal, bricks, tiles, 
fire-bricks, and tiles; milling products, flour, hair, «&c.; 
petroleum lubricating oil, train oil, benzine, &c., sulphuric 
acid. This comprehensive character may be observed 
to a larger, if not to an equally large extent, in most of the 
more important exhibits, and is due to the fact that as yet 
there is not sufficient demand to encourage specialising in 
any direction. 

The exhibits are good, but do not call for any particular 
comment ; there are striking trophies of cast and_ rolled 
iron and steel work in the open, including some driving 








wheel types of larger diameter—2 metres. There is an 
excellent show of steels and irons of different kinds, with 





all grades of fractures, Siemens- Martin, crucible, Bessemer, 
nickel-chrome steel, nickel-carbon steel, and manganese 
steel. Here are some of the data :— 


Tensile strength, Contraction, Elongation, 


kilos. per sq. cm. per cwt. per cwt., 
Siemens-Martin ... 45 62 5 ee 21 
- a ee: 66°7 44°6 13'8 
Nickel-steel (hardened) 168°6 82 1°47 
»» (not hardened) 740 59°4 12 67 


Now for a word about the works and domain in Kress}. 
Szérényer. They were purchased from the State in 1855, 
and since then every endeavour has been made to extend 
their capacity, and where natural conditions and circum. 
stances were favourable to introduce new industries, to 
equip the establishments with the most modern appli- 
ances. In 1868 Bessemer steel plant was introduced, 
being the first Bessemer plant in Hungary, and 
was soon followed by Siemens-Martin and crucible 
steel installations, whilst in 1871 the manufacture of tires 
and wheels was started; then came girder, rail, plate, 
angle, bar, &c., rolling mills, later the machine factory, 
tool forge, bridge building department, and boiler works, 
To these were added a new steel foundry, and an ordinary 
and fire-clay brick and tile works, whilst to complete this 
branch of the company’s works a coal screening and 
washing plant, with briquette factory and sixty coke 
ovens, were duly installed. In other branches of the 
company’s works blast furnaces, lime kilns, &c., were 
established, and to make all accessible, in 1871-73 a 372in. 
gauge railway was first laid down, and now it is 46} miles 
long. This gave occasion for the manufacture of loco- 
motives for narrow gauge, and in 1873 the first built in 
Hungary of Hungarian material was made, and as I have 
said is exhibited. In other branches they have mines 
with powerful winding, pumping, and ventilating machine, 
and further, blast furnaces, foundries, puddling furnaces, 
rolling mills, fire-brick works, coal washing and 
dressing, coke ovens, sawmills with railways. The 
sulphuric acid works, cement, ore, and copper works 
are at another branch. Extensive forests, many 
acres in extent, with numerous wild animals, are 
included in the company’s property, and a model gives 
some idea of the extent of the lumber operations with 
3,5, miles of wire-rope way, numerous water-races, and 
roadways. In another model, one of the works, with its 
workmen's residences, &c., are shown; it has 14,000 
inhabitants. There are workmen’s houses in connection 
with all the works of the company. In 1855, when the 
property was taken over by the company, there was 
altogether 300-horse power in use, mostly water-wheels, 
whereas now there are 166 steam engines, with 15,700- 
horse power. The works now give occupation to 17,000 
workpeople, with a yearly expenditure of 7,000,000 florins ; 
since 1855, 160,000,000 florins (£13,333,333) has been 
paid in wages, whilst in the same period the production 
in some things has increased to fourfold. 

In 1860 the company established an assurance fund 
for its workpeople, which reached the sum of 
2,928,627°65 florins in 1895. The participators are 
divided into two categories—(a) permanent members, 
who contribute 6 per cent. of their earnings, and have 
claims for medical attendance in sickness and contribution 
towards burial expenses, a continual provision when in- 
valided, and for provision for their widows and orphans. 
The second category—temporary members—pay 2 per 
cent. of their earnings, have all claims except for per- 
manent provision. There are 17,231 members. There 
is also a pension fund for officials and clerks, schools, &c. 

The coal mines of the company will be considered 
when I am dealing with that subject. As regards 
iron it is found in the Vaské and Dognaska pro- 
perty as fine quality magnetic oxide and red and 
brown iron ore in irregular deposits situated in a country 
of garnetiferous rock in a contact between crystalline 
limestone and trachyte ; it is part worked opencast, part 
by underground mining, according to the magnitude of the 
deposit. A shaft is sunk six to eight fathoms on the side 
of a deposit, and is connected with an adit and the ore 
worked out, then another shaft six to eight fathoms deep 
is sunk, and so on until opencast is impracticable when 
the other method is adopted. The transport of material 
in all cases is effected in tubs of twelve cubic feet 
capacity. and from higher workings is brought into the 
valley by self-acting inclines with 1 in 100 grades, and 
then is taken to its destination by a narrow gauge rail- 
way 3} miles long; 1050 workmen are employed in the 
mining and conveyance of ore. In 1855 the annual out- 
put was 14,000 tons, in 1894 it reached 139,000, and in 
1895 was 130,000 tons. 

At Resieza limestone is obtained in the neighbourhood 
of the blast furnaces, and by means of an aérial wire rope- 
way 295 yards long, is brought to the stonebreaker, which 
with a 25-horse power portable engine, crushes 14 tons of 
lump iron ore and limestone in twelve hours. There are 
three blast furnaces; one 66ft. high worked with coke, 
and two 55ft. high worked with beech charcoal. The three 
have a daily capacity of 140 tons. Whitwell stoves are 
used; there are six about 18ft. in diameter and 525ft. high, 
and two about 22ft. in diameter and 62ft. high, with a 
total heating surface of 105,300 square feet. The blast is 
obtained from a 800-horse power horizontal compound 
condensing engine. There are also steam pumps, steam 
engines and accumulators for hydraulic lifts, reversing 
winding engines, &c. The foundry attached delivers 
8800 tons of castings annually, from two cupolas and six 
reverberatories. The necessary steam is obtained from 
eight boilers heated by the blast furnace gases, or coal, 
having 6240 square feet heating surface, and working 
at ten atmospheres pressure. There is also one 
blast furnace at Dognacska and one in Német- 
Borgins. The total present production is 60,000 tons 
annually, whereas in 1855 the production was only 6410 
tons. In Resiezathere is a Bessemer plant with four con- 
verters of eight.ton capacity, in which the molten iron from 
the blast furnaces is directly Bessemerised. The yearly 
output of ingots is 30,000 tons, and is used almost entirely 
for railway rails; there are also two 15-ton Siemens- 
Martin ovens. But the whole is being re-arranged, and 
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three Bessemer converters and three 20-ton Siemens- 
Martin hearths will be accommodated in one building, 
192 yards long by 22 yards broad, with a common casting 
pit 65 yards long, served by two locomotive casting 
cranes, four hydraulic cranes, and two electrical loco- 
motive cranes worked by electricity. The Bessemer 
output will remain the same, but the Martin will be in- 
creased from the present 45,000 tons annually to 50,000 
tons. There is also a crucible steel plant of a yearly 
capacity of 1000 tons, which is being enlarged ; and along- 
side the crucible steel house is a Siemens-Martin casting 
works for a present production of 3000 to 4000 tons, con- 
sisting of three communicating buildings 60 yards long 
and 55 yards wide, containing three Siemens-Martin 
furnaces of eight-tons capacity, capable of producing 12,000 
tons of steel, that not used for castings being cast into 
ingots. There are various cranes, electric and others, 
and all the necessary accessories of such works. 

In addition to all these there is a puddling shop 103 
yards long by 45 yards wide, with two Pietzka mechanical 
puddling furnaces and two simple puddling furnaces, two 
steam hammers, and a train of four sets of rolls driven by 
a 400-horse power condensing engine. There is another 
train of four sets of rolls driven by a similar machine for 
steel rolling, and has re-heating furnaces, shears, &c., and 
a tire works adjoins; it is 63 yards long, 25 yards wide, it 
has a17-ton steam hammer, used alsofor other heavy work, 
a five-ton forging hammer, and a rolling mill with a 600- 
horse-power twin steam engine. In another room there 
isaset of three high rolls driven by a36-horse power engine. 
The steam required for all these is obtained from two 
Macnicol boilers with 11,016 square feet heating surface 
and working at six atmospheres pressure. 

The steel rail mill has three sets of three-high rolls 
worked by a 1800-horse power condensing engine, and 
immediately adjoining is the rail dressing shop. The 
sheet, plate, angle, &c., mill is 152 yards long and 59 
yards wide, with an annexe 77 yards long and 11 yards 
wide. The sheet rolls are driven by a 600-horse power 
condensing engine, and consist of four sets two high and 
one set three high. Universal and plate rolls are some 
worked hydraulically some by steam. The works are 
equipped with all the necessary adjuncts of a modern 
rolling mill. There is, too, a repairing shop with nine 
roll lathes, six small lathes, and other machine tools, all 
worked by a 40-horse power Corliss engine. The output 
of the rolling mills in 1855 was 5193 tons, whilst in 
1895 it was 48,252 tons, of which 4073 tons was iron. 
To supply the works with brick, tiles, crucibles, &c., there 
is a works, in which there is a 35-horse power engine, 
and delivers 5000 tons of fire-proof bricks of different 
forms, 17 tons other bricks, tiles, &c., and 500 tons of 
graphite crucibles. 

Some of the coal is dressed dry; the fine going to the 
melting works and the dust being made into briquettes. 
Other coal is washed. There are sixty three-ton coke 
ovens, having a yearly capacity of about 30,000 tons. 
The briquette factory, to utilise excess fine coal, turns out 
60 tons a day of egg form }lb. briquettes. The coal 
dressing and washing has a 50-horse power, the briquette 
factory a 70-horse power steam engine. Forty-five miles 
of railway serve the Resieza works, and the rolling stock 
consists of eleven locomotives, ten passenger and post 
cars, and 410 goods wagons. The traffic in 1895 in ton 
kilometres amounted to 57,403 passenger traffic, 74,060 
private parcels and luggage, and 9,629,080 of works 
traffic. 

This is an account of one works belonging to this 
company. It has besides various ironworks at Anina, 
machinery works, and other works already mentioned 
above, which may be briefly noticed in the future. This 
will give some idea of the scope and character of a 
Hungarian iron and steel works. 

To complete the review of the undertakings of the 
Privileged Austro-Hungarian State Railway Company, I 
must note the Anina Ironworks and the other enterprises 
incidentally undertaken. 

The Anina works were erected to work the iron ore 
met with in mining coal, and to utilise, firstly, the un- 
saleable coal dust; and, secondly, the large amount of 
fuel timber that abounds in the neighbourhood. The 
works comprise, firstly, two 60ft. blast furnaces of 
34,000 tons annual capacity, with two 180-horse 
power vertical blowing engines and one in reserve ; three 
Whitwell stoves, 20ft. high ; a briquette works, 12 tons 
an hour capacity, and fifty-two coke ovens, with a yearly 
output of 21,500 tons. Secondly, a foundry, working 
6000 tons annually, with three cupolas and one rever- 
beratory furnace, six drying chambers, six pits for casting 
water and other mains up to 13ft. long and 47}in. 
diameter; two 20-ton and one 10-ton travelling and 
seven other cranes, from five tons to 10 tons; moulding and 
testing machines and accessories. Thirdly, a puddling 
and rolling house, with seven single and five double 
puddling furnaces and nine annealing ovens; four steam 
hammers, one 5}-ton, two 2$-ton, and one }-ton falling 
weight; four trains of rolls of different grades for plates, 
sheets and bars; nail and bolt-making machines. Total 
output, 11,000 tons, of which 8000 tons are malleable and 
other marketable iron, 2200 tons bars and plates, 800 tons 
nails, screws, &c. Fourthly, there are laboratories and 
repairing shops. 

The machinery works are at Resieza, and comprise a 
forge 27 yards by 87 yards long, and machine shops 
153 yards by 18 yards. The power includes three presses, 
two shears, three drilling machines, five 2cwt. to 5 cwt. 
aammers, one }-ton and four two to five tons. The latter 
is furnished with 115 machine tools, including a planing 
machine capable of accommodating work 26ft. long, 104ft. 
wide, and 93ft. high, and is operated by a 120-horse 
power compound condensing engine. This department 
also includes the bridge construction works, which con- 
sist of a central erecting shop 220 yards long by 20 yards 

wide, and two side alleys of the same length and 26ft. 
wide, to accommodate sixty-two machine tools, &c., and 
eighteen fires and furnaces. There is a five-ton travelling 
crane, and the power is obtained from a 70-horse power 
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compound condensing engine. The total yearly produc- 
tion of the machinery works is 10,000 tons, of which 
3000 tons is bridge work. There are 4000 pairs of wheels 


turned out, and the various articles already enumerated | 


make up the balance. 

The limestone works turn out 20,000 tons of road 
metai, 83000 tons of material to be burnt elsewhere, and 
6000 tons of lime from four cupola kilns. The accom- 
panying marls suggested cement, and now 2000 tons of | 

toman and 250 tons of Portland cement are produced 
vearly from four cupola and one round ovens; whilst an 
output of over 2,000,000 bricks and tiles is maintained 
by the use of a circular continuous kiln. 

To utilise the better class of timber saw mills have | 
been erected, and a large export of planks, joists, and | 
other timber for building purposes ; whilst to supply the | 
requirements of the workpeople, and so turn to profit | 
the fertile portions of the domain, steam flour-mills, with 
a capacity of 15,000 tons annually, are kept at work. | 
Bituminous shale and pyrites are incidentally encountered ; | 
the former is dealt with by a refining plant capable of 
treating with 4000 tons of crude oil annually, the pyrites 
are turned profitably to account in a sulphuric acid 
works. Finally, the company’s enterprises include a 
copper works, converting 50 tons of metal annually into 
utensils, &e. 











AMERICAN SHIPBUILDING. 


THE interest in American shipbuilding which has been 
revived by the recent political preparations for the coming 
presidential election is bringing out some valuable informa- 
tion. It is pointed out that the building of ships in the United 
States is hampered by the high wages of the men, and by 
the high wages of the officers and crew, as compared with 
the wages of shipbuilders, officers, and crews of foreign 
vessels. This refers to ordinary lines with vessels of moderate 
size, such as the Ward—Cuba Mail—Morgan, Red D, Clyde, 
and Pacific Mail lines. There was at one time a fine line of 
American-built steamers running between New York and 
Brazil, but this collapsed from a financial failure three or 


| four years ago, just after the newer vessels had qualified as 


cruisers of the third class, entitling the company to a subsidy. 
Wages at present are about as follows :— 


1 Master ship-fitter.. £1 per day 

2 Ship-fitter .. .. lis. 4d. to 12s. 6d per day 
S Rivetews.. .. «. .. « « « «o« Dea Sd pordey 

4 Holders-up .. .. .. .. .. «. «. 98. 8d. per day 

CR nc cee en, ee ee oe, OO Oe 

CFR ees 6s es ee’ ae we SE eee 

7 Master blacksmith £1 4s. 2d. per day 

8 Smit eve. s&s sel ae ee de 2 eee 

@Melper .. .. 2. -. «2 co « o MGS anbGe O68 per Gey 
IE Ske ce) ee. aed ee .. .. 14s. 6d. per day 

11 Bottom painter ls. 8d. per hour 

12 Boss carpenter £1 4s. 2d. per day 


18s. 6d. per day 
£1 4s. 6d. per day 
lls. 10d. per day 


13 Carpenters .. .. 
14 Master machinist. . 
15 Machinists 


|16 Patternmakers .. 1. 1. .. i. oe Ae OE per day 


| 17 Caulkers .. .. 18s. 6d. per day 


THE BRUSH ELECTRICAL ENGINEERING 
COMPANY'S NEW ENGINE WORKS. 

THE new tool shop now being built by the Brush Electrical | 
Engineering Company for the special purpose of building | 
Raworth’s ‘‘ Universal Engine” forms the fourth of the same 
class which have been built for the company by Mr. Arthur 
Faulks, of Loughborough. 

The general design follows that of Messrs. Richards, tool 
makers, Broadheath, but in detail it has been improved and 
strengthened. In width the shop consists of three bays of 
16ft., with a line shaft under each row of columns; to permit 
of this arrangement each column is carried on a cast iron | 


bridge, giving sufficient opening to allow the line shaft to | 
pass through, and the shaft races are wide and deep enough 
to accommodate 30in. pulleys. For carrying the counter- | 
shafts a 12in. by 4in. beam is run between the pillars at a 

height of 10ft. 6in. above the floor; this serves well for light | 
tools, but for the heavier tools it has to be strengthened by | 
stays attached to the crane girders. The travelling cranes | 
are all of the hand chain class, and are very light and cheap | 
in construction. Those in the centre bay lift five tons, and | 
those in the side bays two tons. 
The principal dimensions of the building are as follows :— | 


18 Captain (Red D Line to Venezuela) £40 per month 


19 First cfficer .. £16 ,, - 


90 Gecemd clic ww ts cc ee oe SE ae 
21 Engineer ee eee eo ee 2 
22 First assistantenginezr .. .. .. . £16 ,, = 
SCS 5. Gs ax > Sab ee Ocu See ee 8 
24 Quartermasters .. .. 2. «cs oc +s £6 45 “a 
25 Sailors .. .. £5 * 


For the first six classes, overtime is paid at two days an 


| six hours for a night, 








Tue Streets Committee of the City of London Com- 
missioners of Sewers have recently embarked upon a series of 


| experiments in electric and incandescent gas lighting in some of the 


minorstreets of the city, with the view of determining the best system 
of illumination to be generally utilised in the future. In Wood- 
street incandescent gas lamps have been erected, and they super- 
sede to some extent the former distribution of light by gas, with 
greater illuminating power. In Watling-street, Old Change, 
Friday-street, Bread-street, and Bow-lane the electric light has been 
used, the lamps being of fundamentally different kinds—namely, 
the arc and the glow. For the sake of comparison some of these 
have been fixed on brackets, while in other instances the lamps 
have been suspended above the centre of the roadway, far removed 
from any possibility of contact by vehicular traffic. The Streets 
Committee of the Commission will present a report to the members 


Length, 150ft.; width, 48ft.; height under gutter, 16ft.; | of that body in the near future recommending what they consider 
height of crane rail, 13ft.; cubic ca acity , 136,000 cubic feet. | to be the best form of illuminant. When this question has been 
The cost complete, exclusive of shafting and cranes, comes to | definitely settled the Commission will proceed to light by some 


about 4d. per cubic foot, 





‘ other means than the present the minor streets of the city 
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AMERICAN BLAST FURNACE PRACTICE. 
By Jno. L. STEVENSON, 
No, II. 
SPECIFICATION oF DoILERs. 

Tuese boilers will be twenty-four in number, placed in 
six distinct groups of four each, and in twelve distinct 
batteries of two each, and will be 54in. diameter, 34ft. 
long, each boiler to have two 18in. flues, as per drawing 
on page 81. 

Material—The material throughout these boilers will 
be best quality flange steel, about 60,000 T.S., and of 
the following thickness :—Shells, ;%,;in.; heads, }in.; flues. 
)in.; mud drums, }in.; mud drum heads, 3in. 

Steam drums.—Each battery will be connected with a 
steam pipe or line of steam pipe 20in. diameter, extending 
over twelve boilers, by a 6in. steam connection, said 6in. 
connection to be fitted with a 6in. steam valve and two 
4in. safety valves. 

Mud drums.—Each battery will have a mud drum 
20in. diameter, 11ft. 9in. long, connected to the boiler by 
10in. diameter legs of ;%;in. steel, to which will be riveted 
a 2}in. blow-off valve and pipe and nianhole. 
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civeting.—All riveting will be done in a thorough 
workmanlike manner, and only the very best grades of 
rivets will be used. No checks in bringing down the 
edges, split or loose rivets, will be allowed. The rivets 
will be Zin. diameter, and 1fin. centres. The horizontal 


seams of boiler shell will be double riveted and placed | 


above fire line. Flanging will be thoroughly good and 
even, without cracks or burns. 

Valves and fittings.—All steam and water stop valves 
will be supplied as shown on drawing. 
seats, valves, and nuts for the stems will all be made of 
best brass; the valves in this and all other respects to be 
strong and durable. The seats for blow-off valves will 
not be obstructed with guides for the valves. All valves 
and connections will be riveted to the plate iron with 
caulking strips. All check valves to be iron body, brass 
mounted, as described above. All the surface of the 


| boiler subject to the direct action of the fire, except the | 


flues, will be carefully chipped, and the whole thoroughly 
caulked. The following is a list of valves and fittings 
| which will be supplied:—6in. steam stop valves, 2}in. 
| mud drum blow-off valves and pipes, register gauge cocks, 


, Coye for 24 bolts 
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angle irons for hanging boilers, 2in. check valves, 2in. 
stop valves with pipes and branches, manholes for 
boilers, manholes for mud drums, 4in. safety valves. It 
is the intent and meaning that these boilers will be fitted 
complete with valves and pipes, so that they will be 
thoroughly interchangeable. 

Setting.—These boilers will be suspended at the back 
| and front ends from two 12in. eye beams by 1jin. hanger 
bolts securely bolted to angle iron straps. The front end 
of boilers will be supported on a neat and heavy cast iron 
fire front, with the necessary bearing and grate bars, as 
per drawing. To the front end of these boilers will be 
| fastened a cast iron breeching box, supporting the pipe 
| flue leading from draught stack. This pipe will be 60in. 
| diameter of ,’;in. plate iron, strengthened with angle iron 
| bands. . 

Gas burners.—The gas will be introduced under each 

| battery of boilers through two patent gas burners, in- 
suring a thorough mixture and perfect combustion. 

Brickwork.—The complete brickwork of boilers, as 

| well as the lining of breeching pipe, is included in these 
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specifications, also all necessary binders, bolts, and 
wrought and cast iron of every description. 


SPECIFICATION OF Two Borer Hovsks. 


These buildings will each be 42ft. 6in. span to centre of 
columns a b d, 93ft. long to centre of end columns, 18ft. 
high to top of columns. Each building will be divided 
into six panels or bays, each being 15ft. 6in. centres. 
The entire building will be of wrought iron and covered with 
corrugated sheeting, No. 20 gauge on roof and 22 on sides, 
the latter being sheeted down to within 8ft. of the ground. 
There will be fourteen trusses all constructed to }in. 
pitch, and built as follows:—Main rafters, two angles 
Qin. by 2din. by }in.; struts, two angles-1}in. by l4in. by 
jyin.; braces and bar iron, 2in. by ,%;in.; knee braces to 
columns, two angles 2sin. by 24in. by ;in. The whole 
riveted together with jin. rivets. Columns, four angles 
2lin. by 3in. by 7} 1b., latticed by 2}in. bar iron. The 
side panels will be braced at the eaves by two angles, 
8in. by 2in. by 3} 1b., and lattice bars, 2in. by }in., placed 
horizontally. There will also be lattice bars, 2in. by }in., 
placed vertically and attached to eave purlins, thus 
forming a strong strut at eave of building. Below this 
lattice work will be two girt angles, 2in. by 3in. by 3} ]b.. 
for supporting sheeting. The columns will be anchored 
to the masonry by two lin. bolts for each. 

STEAM AND WaTER Firings. 

The company is to bring the water to a convenient point 
at the furnace plant, the contractor will take it from thence 
and distribute it throughout the stoves and furnaces 
supplying same, with a full and complete complement of 
valves and fittings. They will also take the waste water 
from the plant and lead it into the conduit. They will 
equip the entire plant complete with steam pipes, steam 
valves, &c., and make connections from engine to boilers, 
hoist engines, pumps, Xc., placing auxiliary valves at all 
points where it may be deemed necessary. Material and 
workmanship of all the steam and water fittings through- 
out the plant are to be best quality. 

HEATERS AND Pumps. 

The heaters will be three in number, and will be 42in. 
in diameter, 16ft. high, having forty 3in. seamless drawn 
brass tubes of an average length of 10ft. each, bent and 
expanded into shells of heaters. The heater shell will 
be tank steel, ;y;in. thick, the riveting, caulking, and 
finishing to be first-class boiler work. The heads will be 
best steel, carefully flanged and dished to a radius 


of 60in. On the upper head will be a manhole to 
enable the tubes to be examined and thoroughly 
cleaned. Heater will be carried on three cast iron legs 


of strong construction. Around heater, as shown on 
drawing, will be two cast iron belts made in two segments, 
properly machined and fitted and made steam-tight, each 
segment to have four covers, giving access to all the 
tubes. The above heaters will be connected to your 
blowing engines, one of each to two engines. Heaters 
will be furnished with a complete set of valves and 
fittings. 

Pumps.—The contractors will place in position in your 
engine-house or pump-house three boiler-feed pumps of the 
duplex type, having steam cylinders 10in. diameter, water 
cylinders 7in. diameter and 10in. stroke. 

Cold water pumps.—The contractors will furnish for the 
plant three duplex pumps, having steam cylinders 18in., 
water cylinders 14in., and 18in. stroke. 

SPECIFICATION OF STanD PPE. 

The stand pipe will be 18ft. diameter, 60ft. high, made 
of No. 1 tank iron. The bottom will be ,in. thick. 
The casing will commence at bottom with two rings of 
jin., four rings of ;%;in., four rings of }in., two rings of 
jsin. The connection between the casing and bottom 
will be made by angle iron 3in. by 4in. by 10 1b. per foot. 
Round the top of stand pipe will be an angle iron 3in. by 
Bin. by 6 1b. per foot. A wrought iron ladder will extend 
from ground level to top of tank on the outside and from 
top of tank to bottom on the inside. This tank will be 
equipped with the proper connections for feed and waste 
pipes, also with dial board showing the amount of water 
in the tank at all times. 








NEW WATER SUPPLY FOR GLOUCESTER. 





THE new water supply for Gloucester from Newent, some par- 
ticulars of which we gave in an earlier issue of our paper, has 
been successfully brought into the city, and was first used 
by the citizens at the latter end of last month. It may be 
remembered we stated that the well at Newent is 168ft. deep 
and 12ft. diameter, and it is estimated to be able to supply 
600,000 gallons of water per day. The water will in the first 
instance be pumped into a reservoir 250ft. above the sea level, 
and situated eight miles from Gloucester. Out of the reser- 
voir the water will run by gravitation into the city. The 
work was begun in January, 1893, and has cost about £4500. 
The quality of the water has been pronounced by several 
eminent chemists as excellent. Ina report made by Dr. G. 
Frankland to the Corporation in 1893, he said the Newent 
water was organically one of the very finest waters he had 
ever examined. The only drawback was the slight one of its 
hardness, most of which was removed by boiling. The old 
water supply for the Witcomb reservoirs will be held in 
reserve, 

The trial boring was commenced on January 3rd, 1893, with 
a diamond drill 12in. in diameter, and at 66ft. in the Keuper 
beds of the new red sandstone, after passing a bed of con- 
glomerate 4ft. thick, water, under a pressure which caused it 
to overflow the surface, was reached. The boring was 
continued to a depth of 290ft. by the Corporation, and 
afterwards by the landowners to a depth of 1190ft., with a 
view to finding coal, but as at that depth the bottom of the 
Bunter beds had not been reached, further boring was 
abandoned. The geological map shows that the well is 
situated in the new red series, nearly midway between two 
parallel faults running north-east and south-west, with the 
syenite of the Malvern range about seven miles to the north- 
east, and the Silurian of May Hill three miles south-west. 
The west fault is of great extent, and has the Keuper beds of 








the new red on the surface on its east side in which the well 
is sunk, and the old red is on the surface on its west side. 
All along the west fault from Retford Bridge, over the 
Leadon on the north, down to Great Boulsdon in the south, 
small outcrops of coal are found, and some years ago the 
Oxenhall Colliery shaft was sunk right on the fault, which 
yielded an abundance of water, but very little coal. The 
result of the Corporation boring showed that the bottom 
Bunter beds were not completely pierced at 1190ft., and as 
these crop out on the surface with the breccia or pebble 
beds of the Permian, at a distance of six miles north-east, 
it was fair to assume that they were in a wedge-shaped 
trough of the new red 1200ft. deep at the bore-hole, throwing 
out at six miles to the north-east near Bromsberrow, where 
the surface is some 200ft. higher than the ground at the 
bore-hole, which is 102°5 above Ordnance datum. The first 
300ft. of the bore-hole consists of beds of conglomerate, marls, 
and sandstones, but below this the whole of the beds were 
sandstones of varying hardness. The well section is much 
more reliable than the bore-hole section, owing to the diffi- 
culty in boring through conglomerates without destroying 
their character, but there is a remarkable difference in the 
position of the beds in two sections, although they are 
only 300ft. apart. The first 60ft. of the well is lined 
with brickwork. The first sod was cut on &th October, 
1894, and red sandstone rock was found at 11ft. deep, and the 
beds are hard marls, conglomerates, and sandstones, but chiefly 
conglomerates of varying character and size. At 19ft., in a 
conglomerate bed, a piece of stone-like part of an elk or stag’s 
horn was found, and at 52ft. some petrified timber. The dip 
of the strata is chiefly from west to east, and was down only 
about 3in. in the 15ft., or 1 in 60 to about 40ft., when the dip 
increases until at 126ft. deep it is 1 in 12, or about 1ft. in the 
diameter of the well from west to east. The water overflow- 
ing from the bore-hole was not affected until 25ft. had been 
reached, and the water in the colliery shaft, which was 46ft. 
from the surface at the commencement, was not altered until 
after passing through a bed of conglomerate 31ft. thick, from 
58ft. to 88ft. of depth of well, on May 16th last. This bed 
was very hard, with traces of iron and some large pebbles 
embedded, the largest being 5in. by 4in. by 3in. As the 
boring proceeded the water had been analysed, and found to be 
of great purity and uniform quality. Madam’s Wood, the site 
of the reservoir, is beautifully situated near the Newent main 
road. The question as to what became of the water before 
the pumping operations were commenced occurred to Mr. C. 
Lucy, and he came to the conclusion that it escaped some- 
where under the bed of the Severn. The work of laying the 
pipes from Gloucester was begun in August, 1895. 

After many weeks of continued pumping the yield was 
found last winter to be nearly a million and a-half gallons 
per day, and although this must be considerably discounted 
to arrive at a safe estimate of what the well will yield during 
a period of dry weather, there is no doubt, in the minds of 
experts who have examined the place, that the works may 
be safely depended upon for something like a million gallons 
per day, instead of 600,000 gallons, as contemplated. The 
machinery—which we have before fully described—is sufti- 
cient for this purpose, working about seventeen hours a | 
day, which it could do at a pinch, and the mains would | 
deliver this amount in less than twenty-four hours. Only by | 
the most delicate methods of analysis was it possible to | 
detect and estimate the exceedingly minute amount of 
organic matter in the water. Dr. E. Frankland said it was 
in that and all other respects of most excellent quality for 
all dietetic purposes. The engines will each indicate about 
50-horse power, and 50 per cent. spare boiler power is pro- 
vided. The water is pumped through three miles of l4in. 
main to the service reservoir. The main is carried over the 
Severn at Over by means of a substantial steel lattice bridge, 
particulars of which, and the successful floating, we have 
before given. 

The supply which has now reached Gloucester is pumped 
up into the reservoir by temporary machinery, and as tbe | 
suction pipes in these pumps will only draw from about 20ft. | 
down the well, not more than 300,000 or 400,000 gallons per | 
day can be relied upon, pending the erection of the permanent | 
machinery. The contractors engaged in the different depart- 
ments of the undertaking were :—Well sinking, Messrs. E. 
Timmins and Sons, Runcorn; pipes, Messrs. Cochrane and 
Co., Woodside ; valves, the Glenfield Company, Kilmarnock ; 
reservoir and pipe laying, Messrs. Cruwys and Holbrough, 
Gloucester; engines, Messrs. Summers and Scott, Gloucester ; 
bridge, Messrs. J. Lysaght, Bristol; ironwork, Messrs. J. M. | 
Butt and Co., Gloucester; and engine buildings, Mr. G. H. 
Wilkins, Bristol. Mr. W. Fox, C.E., London, was the 
engineer. 














MECHANICAL TRACTION IN PARIS. 


THE movement in favour of the substitution of mechanical 
for animal traction is making very great progress in Paris, 
and before long the horse will find its most trying occupation 
gone so far as its use in the heavy vehicles for the transport 
of passengers is concerned. The reform which it is proposed 
to carry out has been brought forward not a moment too 
soon, for the means of coping with the public traffic are pro- 
bably more defective in Paris than in any other capital of 
similar importance. The need is the more pressing in view 
of the Exhibition of 1900, when there is likely to be such an 
influx of visitors as has never been seen before. As the 
facilities are quite insufficient even for present-day require- 
ments, it is quite inconceivable how the vast overflow of popu- 
lation will be dealt with unless a very large scheme is at once 
put in hand for improving the means of conveyance in the 
city. This necessity has been anticipated for some time past 
by the laying down of new tramways, and the proposed con- 
struction of others, for which concessions have already 
been obtained, but even with all these various projects the 
means of transport will be wholly inadequate. The difficulty 
lies chiefly in the unwieldy character of the omnibus service. 
As a heavy tax has to be paid upon each vehicle the transport 
companies find it to their interest to make them with as large 
a carrying capacity as possible, and these heavy loads have a 
terribly destructive effect upon the horses, to say nothing of 
the wear and tear of the roads. .Upon the tramways the 
difficulty has been overcome very easily, for the work of 
superseding the horse with mechanical power is being carried 
out over the whole system, and now on most of the lines the 
cars are driven by steam, compressed air, or electricity. The 
same tendency to increase the size of the vehiclesis observable 
here also, for on the lines run by compressed air the cars are 
almost as large as railway carriages. This, however, has no 
other drawback than a wear and tear of the roads, for in spite 
of their solid foundation the rails sink below the surface of 








the wood pavement in a comparatively short time, and 
necessitate a continual repairing of the thoroughfare. What 


has been done on the tramways will probably before long bo 
done on the omnibus lines, The advent of the mechanical 
carriage has shown that it is possible to propel the omnibuses 
by steam or other mechanical power, and the success of tho 
heavy petroleum vehicles used for goods delivery and other 
purposes has brought the question out of the domain of 
experiment into that of practice. There is no doubt in the 
minds of French engineers that the omnibuses could be driven 
more economically and effectively by mechanical power, and 
the only question to be considered is the form of power most 
suited to these vehicles. At present the question of trans. 
forming the omnibus service is in abeyance pending a decision 
as to the Metropolitan Railway. The company which owns 
the monopoly will not undertake to go to the considerable 
expense entailed by this wholesale reform of the system 
until it is assured that the railway scheme is abandoned, 
and there is every prospect of this being done. The 
Municipal Council of Paris is entirely opposed to the principle 
of the Metropolitan on the curious plea that it will create “a 
too violent change in the habits and customs of the 
Parisians,” but the chief ground of antagonism is the fear 
that the octroi receipts will suffer by the emigration of the 
Parisians to the suburbs. More as a matter of form than of 
anything else the project for an underground railway, which 
was approved by a commission of the Council, has been pre 
sented to the public, which bas been invited to place on 
record its observations at the mairies in the different 
arrondissements. During the first two or three weeks only 
about forty out of a population of two millions thought 
it worth their while to make any suggestions, and in 
face of this feeble display of interest it is extremely probable 
that the Municipal Council will be only too happy to avail 
itself of the excuse for rejecting the project. Once this is 
done negotiations will be entered into between the Council! 
and the Omnibus Company for the transformation of its 
system. During the past week an interview has taken 
place between the chairman of the company and the presi 
dent of the commission of the Municipal Council appointed 
to carry out arrangements, and they seem to have come to a 
definite understanding on the assumption that the Metro 
politan is to be abandoned. At the same time, it is quite 


| possible that one or two railway extensions into Paris will be 


carried out, and that the tubular tramway will be constructed 
between the Bois de Boulogne and the Bois de Vincennes ; 
but here again the latter project is not progressing so satis 
factorily as had been wished, for M. J. B. Berlier, the author 
of the scheme, who offers to carry it out entirely with private 
capital, has been unable yet to secure the consent of th 
Municipal Council. Probably it may be found that this 
project clashes with the arrangements now being carried out 
with the Omnibus Company. This body is firmly determined 
to uphold its monopoly of the transport service in Paris, and 
it threatens to bring an action against the Municipal Council 
for having given concessions to other companies for the cabli 
tramway at Belleville and the electric tramway from thi 
Tolbiac bridge to the Champ de Mars. To avoid this the 
Council is anxious to meet the company in every possible 
way, so that there is every reason for believing that the im- 
provements will be carried out on the lines indicated. So 
far it has been provisionally decided by the town authorities 
and the company that mechanical power is to be substituted 
for horse power on the tramways, that the omnibus lines are 
to be transformed into tramways wherever possible, and that 
mechanical vehicles are to be used instead of omnibuses 
drawn by horses. 

It is estimated that the sale of the horses, and the economy 
resulting from the suppression of the stables, will bring in to 
the company something like £400,000 to £480,000, and though 
this will not, of course, compensate for the cost of transforma- 
tion, it will yet afford a noinconsiderable item. The question 
of reducing the tariff is also under consideration, and it is 
proposed to suppress the “correspondence” system, and 
apply a uniform charge of 20 centimes for every part of the 
vehicle, instead of 30 centimes inside and 15 centimes out- 
side as at present. So faras the omnibuses and tramways 
are concerned therefore, the general employment of mechanical 
power seems to be a question of the early future, and it must 
not be overlooked that a similar, though slower, reform is 
being carried out in the cab service. At the present moment 
the autocar is more of a hobby than an absolute want, and 
the vehicles are either employed by people of means, or else 
by tradesmen who use them as an advertisement. It is now 
proposed to put into service a number of mechanical cabs, and 
two companies have been formed for this purpose, the Société 
des Fiacres Automobiles, and an off-shoot of the Abeille Cab 
Company. This latter concern states that it will put thirty 
Roger petroleum vehicles on the road very shortly, and the 
number is to be increased according to the support they meet 
with from the public. Both these companies are confident 
that a great deal of economy will be effected by these vehicles 
as compared with the ordinary cabs, but as there is little to 
go upon in making out an estimate of probable cost of work- 
ing and maintenance, the question of economy in such a 
service can only be settled by experience, and the enterprise 
is thus likely to throw a great deal of light upon this side cf 
the autocar problem. There is no doubt that at the moment 
a very wide field is open to the employment of mechanical 
vehicles of all descriptions, and it depends upon makers and 
inventors themselves whether the end-of-the-century Exhibi- 
tion will be marked by a complete revolution in the transport 
system of France, 








MILLING CurrErs. ~ The Brown and Sharpe Manufacturing 
Company, Providence, U.S.A., tells usin a circular :—‘‘ Cutters 
should be kept sharp. As soon as there is any appearance of dull- 
ness pass them once or twice in front of an emery wheel. This, 
in the long run, will save time in sharpening, will prolong the lifo 
of the cutters, and will enable them to do their best and most 
rapid work. Plenty of lubricant should be used in milling wrought 
iron and steel. Lard oil is generally the best, but in some case* 
the following soda water mixture will answer very well. One- 
quarter pound sal-soda, one-half pint lard oil, one-half pint soft 
soap, water enough to make ten gallons ; boil one-half hour. A 
cutter of small diameter, other things being equal, is better than 
one of large diameter. It also costs less. Formed cutters are 
usually the most economical when duplicate pieces are required. 
They last a very long time, and all ene cut by them are practi- 
cally interchangeable. When stock cutters or combinations of 
stock cutters can be made to answer the purpose it is usually 
better to order these than to have special cutters made. In obtain- 
ing stock cutters there is very little chance for delay, as all the 
more common sizes are carried in stock by leading hardware and 
supply dealers. In selecting a cutter, except for finishing cuts, 
it is usually best to err on the side of having too few rather than 
too many teeth. The tendency in everything, except finishing 
cuts, is toward coarser speeds and relatively slower feeds. To do 
its best work the cutter must be used in a powerful and rigid 
machine,” 
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MISCELLANEOUS MACHINERY AT THE 
LEICESTER SHOW. 


In our recent reports on the exhibits at the recent show of 
the Royal Agricultural Society at Leicester, we mentioned 
that a silver medal of the Society was awarded to Mr. T. M. 
Jarmain, of the Haseley Ironworks, near Tetsworth, for his 
swath turner. 

The machine is for the renee of turning clover, grass, or 
barley in the swath, and comprises a light wrought iron 
frame mounted on two wrought iron wheels. The spokes of 
these wheels are of half-round iron, and are put together in 
pairs, and so held as to be — of repairs without disturb- 
ing any other part of the wheel except removing the front 
cap. This is @ great advantage. We have already briefly 
described the machine, but now illustrate it by means of an 
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J/RMAIN'S SWAITHE TURNER 


engraving from a photograph. At the back of the frame is a | 
shaft with three pinions, driven by an endless chain and | 
working two six-winged cones. These cones revolve in the | 
same direction, completely turning over the swaths, and ex- | 
posing what was on the ground to the sun and wind. The 
wings of the cones are fitted with springs, so that they adjust 
themselves to the unevenness of the ground, and are so con- 
structed that when the machine is travelling on the road 
they can be turned up and placed in the rests at the top. 
Only one or two of each of the two sets of wings show them- 
selves clearly in the engraving, as their angular positions 
make some of them look like mere tines. 

The swather is simple in construction, having but two 
levers, both being under control of the driver when in his 
seat ; one of these levers is used to throw the machine in and 
out of gear, the other to raise and lower the cones to suit the 
ground. The cones themselves are adjustable on the main 
spindle to the width of cut of the mower they are intended 
to follow. It is a light implement, and in an average crop a 
cob will turn about three acres of clover or grass per hour. 

The cngraving below illustrates the mill to which we prc- 





DING MILL 


BENTALL’S GRIN 
viously referred as being exhibited by Messrs. E. H. Bentali 


and Co. From the engraving now published the form of the 
frame with a gap for an internal pulley is seen. The 
advantage of running with the pull of the belt delivered 
between the two bearings is obvious. The arrangement of 
the renewable double-faced grinding discs employed has been 
already referred to. 








IRON AND STEEL INSTITUTE. 


THE following outline programme for the Bilbao meeting, Sep- 
tember Ist, 2nd, 3rd, and 4th, 1896, has just been issued in accord- 
ance with previous announcements. ‘The local reception com- 





Tuesday, September 1st.—The members will leave the Ormuz in 
time to take the train at Portugalete for Bilbao at 9.20 a.m. At 
10.30 they will be welcomed by the Alcalde in the Salon de Actos of 
the Provincial College, and immediately afterwards thegeneral meet- 
ing will be held for the reading and discussion of papers. The meeting 
will adjourn for luncheon about 1.15 p.m., and at 2.30 p.m. the 
members will proceed by the Bilbao and Portugalete Railway from 
Bilbao station for El Desierto to visit the steel works of the 
Sociedad de Altos Hornos, returning insmall steamersfrom the works 
wharf direct to the Ormuz. At Altos Hornos light refreshments 
will be served. In the evening, at 9.30, there will be a reception 
by the Alcalde in the new Municipal Buildings—gentlemen, evening 
dress ; ladies, demi-toilette. Members wil] have to be at Portuga- 
lete station tn time to leave for Bilbao by special tram at about 
8.20 p.m. From the Bilbao station to the Municipal Buildings, 
they can proceed by electric train or on foot—five minutes—return- 
ing the same way and arriving at Portugslete at midnight to take 
the small steamer for the Ormuz. 

Wednesday, September 2nd. — After 
the genera] meeting and luncheon, the 
members will beers at 2.30 p.m. by 
the Bilbao and Portugalete Railway to 
Sestao, to visit the steel works and coke 
ovens of the Sociedad de Vizcaya, and 
afterwards the tin-plate works of the 
Sociedad de Yberia. Thence they will 
return to Portugalete by train or on 
foot -— fifteen minutes — and by small 
steamers to the Ormuz. 


Portugalete for Bilbao, where at 8.30 
there will be a grand tennis match—the 
Basque Ball game of Pelota —in the 
Enskalduna tenniscourt. At 9.30, there 
will be a Féte Champétre and Concert, 
at which the Bilbao Orpheon of 100 
members have kindly consented to sing, 
in the Campos Eliseos—five minutes from 
Enskalduna Court. The members will 
return to the Ormuz in the same manner 
as on the previous evening. 

Thursday, September 3rd, There will 
be no general meeting, the whole of the 
morning being devoted to visiting the 
mines. Members must be in the Luchana 
station of the Orconera Company in time 
to start for the mines at 8.30 a.m. 
In order to do this, the small 
steamers will proceed direct to Luchana to the Orconera 
wharf. The mines programme, as at present sketched out, is to 
divide the party into two groups, A and B, at Orconera station. 
Group A will go up Orconera Incline and round by Matamoros and 
Orconera mines to the Carmen or Concha mine, where lunch will 
be provided. Group B will go to Gallarta—also by the Orconera 
Company’s Railway—and from there inspect the different mines 
of that district—including those of the Société Franco-Belge—and 
will join Group A at mine Carmen or Concha for luncheon. After 
luncheon, Group A will return to Gallarta station by the route 
traversed in the morning by Group B, and Group B will return, 74 
Matamoros, to Orconera station. Both Groups will then have 
passed over the same ground. From Gallarta and Orconera the 
trains will leave for Luchana—or members may return to Portu- 
galete by the Galdames Railway—and thence by small steamer to 
the Ormuz by 4.30 p.m. 

Friday, September 4th.The Ormuz will leave Portugalete at 
9.0 a.m. for Santander, where the mines, &c., will be visited, and 





In the evening | 
at 7.30, the members will start from | 


dip the pieces in benzine before putting them into the crucible. 
which ought to be kept covered with a stopper lid. When 
working up old scrap, care must be taken to reject any pieces 
that have been soldered, lest the new metal become contaminated. 
Aluminium is non-volatile at any temperature that can be attained 
with an ordinary coke fire. A very thin film of oxide forms on 
the surface cf the molten metal, which, while not enough to injure 
either ingots or castings, protects the material underneath from 
further oxidation. 

Aluminium may also be melted without harm in iron crucibles, 
if the necessary care is taken with regard to the temperature. At 
a dark red heat no alloying of aluminium with iron takes place, 
and even if the metal be allowed to get a little too hot so that 
some action is set up, the alloy has such a high melting point 
that it sticks to the sides of the crucible. In this manner some 
aluminium may pass over to the latter, but no iron will be found 
in the melt. 

Notwithstanding this, the greatest care is recommended in using 
either plumbago, fireclay, or iron crucibles, especially with un- 
skilled labourers, because the least carelessness or error in judging 
the right temperature may turn the best material into a second- 
class metal, unfit for certain purposes. It is therefore advisable 
to line the crucibles with carbon or some indifferent oxide, such as 
magnesite mixed with tar, &c. Such crucibles, if properly covered 
when in use, will last several months, and may be used without 
any extra precautions. An efficient lining canalso be prepared by 
mixing lampblack to a paste with treacle, plastering the inside of 
the vessel evenly, and drying slowly for several days at a mode- 
rate temperature, 

Large quantities of aluminium are melted in a reverberatory 
furnace, and in this case also the hearth should be lined with 
carbon, wood or gas being used as fuel. The cleanest way is 
decidedly to melt it by electricity, but this process is, of course, 
not always available. In the large continental works, where 5 cwt. 
to 10 cwt. are often melted at one operation, basic magnesia 
bricks are employed, similar to those used in basic open-hearth 
furnaces, but made of purer materials, and they are all that can 
be desired in their capacity for resisting corrosion. 

The heat should never exceed a dark red. Notwithstanding its 
low melting point, aluminium requires much time and heat for 
this process—a consequence of its high specific heat, and its Jatent 
heat of fusion. Another consequence of these properties is that 
the metal, if overheated, has to stand an exceptionally long time 
before it has cooled down to the right temperature for casting. 
Forty to sixty pounds of aluminium, heated to a bright red, take 
from twenty to thirty minutes to cool to a fit condition for pouring 
into the moulds. It is therefore best to make a small fire, keep it 
steadily going on, and wait patiently till the metal melts; gene- 
on Aluminium says, this will occur in about three-quarters of 
an hour. 








HORSELESS CARRIAGES. 


Some additions have been made to the horseless or power- 
driven vehicles in the Crystal Palace Exhibition, and among 
them is the steam van by the Thornycroft Steam Carriage 
and Wagon Company, Chiswick, which we illustrate below end 
next page. Theconstructors have wisely made a beginning on 
@ trading vehicle similar to those which, as hauled by horses, 
are attended by a manand a boy for assistance in collection 
and delivery of goods. From a vehicle like this a great deal 
as to the possibilities in the use of steam for lighter end 
pleasure vehicles to be worked without the assistance of 




















STEAM VAN EY THE THORNYCROFT STEAM CARR 


thence at 6 o'clock p.m., onSaturday, for San Sebastian, the charm- 
ing and fashionable Spanish watering-place, where the season will be 
at its height. 
Sebastian, and the Ormuz will leave on Tuesday, September 8th, 


| at 9.0 a.m., for the French seaside resort, St. Jean de Luz, where 


initte which comprises representatives of the various authorities, | 


corporations, ironmasters, and miners, with Don Julio de 
Lazurtegui as honorary secretary, have drawn up the programme : 


Saturday, August 22th.—The Orient Company's s.s, Ormuz, which | 


has been detailed to convey the members to Spain, and to serve as | 


a ‘floating hotel,” will leave Tilbury at 4 o’clock 
galete. A special train will leave St. Pancras—Mid 
Station at 10.55 a.m. to convey the party to Tilbury. 

Monday, August 31st.—On the arrival of the Ormuz at Portu- 


a for Portu- 
and Railway— 


galete, the reception committee will go out to meet the steamer, | 


and will welcome the visitors. 
members will go on board small steamers, and in them proceed to 
visit the new harbour and breakwater now in course of constructior, 
and continue up the River Nervion to Bilbao, inspecting on their 
= the electric installation of Messrs, Allard and Couvreux for 
making the mammoth concrete blocks used in the construction of 
the breakwater. This visit to Bilbao will be informal, and after 
having seen as much of the town as they wish the members will 
return to the Ormuz, leaving Bilbao at 6 o’clock p.m. In order to 


Immediately after this visit the | 


a couple of days will be spent, leaving on Thursday, at noon, for 
London. 

The itinerary is as follows :— 

Place. Arrival time. Departure time, 

ee OT ee Saturday 29th Aug., noon 
Portugalete (for Bilbao)|Monday 31st Aug., 1. pm. Friday, 4th Sept., 9 a.m. 
Santander . .. «.|Friday, 4th Sept., noon/Saturday, 5th ,, 6p.m. 
San Sebastian . ..|Sunday, 6th 6a m. Tuesday, 8th ,, 9 a.m. 
St. Jeande Luz .. ..|Tuesday, 8th ,, lla.m./Thursday,1l0th,, noon 
RON wc. oe ce Saturday, 12th,, 4p.m. 
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THE WORKING OF ALUMINIUM—MELTING 
AND CASTING. 


Ir is perfectly possible to melt aluminium in ordinary plumbago 


| or sand crucibles without its becoming brittle or taking up silicon, 


expedite this journey members shou'd lunch early on board the | 


Ormuz, so as to start for Bilbao immediately after their arrival at 
Portugalete. 


‘ melt. 


provided that the temperature does not much exceed its — 
point. Fluxes are useless and almost always harmful, for they ten 

to induce combination betweén the aluminium and the silicon, and 
are very apt to get mixed up with the metal during casting. The 
whole of the metal should not be put into the crucible at once ; 
it is better to introduce it by degrees, as the previous additions 
In order to obtain a good clean mivlt, it is a good plan to 


A stay of about fifty hours will be made at San | 
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WAGON COMPANY 


attendants can be learned, while for the intended purpose it 
is satisfactory as now made. It is a light van designed to 
carry one ton. 

Its length over all is 11ft., of which 4ft. 6in. are devoted to 
the boiler and machinery. It is fitted with a Thornycroft 
water-tube launch boiler, having 50 square feet of heating 
surface and 24 square feet of grate, and water-tube fire-bars, 
as shown in the engraving. The engine is a little double 
compound, having cylinders 2in. and 4in. by 3in. stroke, and 
arranged so that steam can be admitted to the low-pressure 
cylinders direct for steep hill climbing. The engine is geared 
to the driving-wheels in the ratio of 9 to 1. A skew-toothed 
pinion of large size gears into the corresponding teeth of the 
rim of the wheel carrying the compensating gear, this wheel 
being carried by the two inner ends of the second motion 
shafts, which at their outer ends carry the chain pinions by 
which motion is communicated to the driving-wheels. An 
air condenser is fitted on the roof of the van, which is capable 
of condensing all the steam at ordinary rates of working, and 
weighs less than 2cwt. Its construction will be gathered 
from the end and side elevation, and it contains about 130ft. of 
surface, the tubes being of thin copper }in. diameter, con- 
nected in groups to short lengths of 1jin. tubes held together 
by long bolts. The van complete weighs about 35 cwt. : 

The gereral arrangement of the van and its machinery is 
well shown by the engravings, which are from drawings and 
photographs which have been placed at our disposal by Mr. 
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Thornycroft. The bearings which carry the intermediate 
shaft are connected by radius bars to the main axle, to pre- 
serve the proper distance between the two sets of chain 
wheels, and have free play of the springs by which the van is 
carried. The chain wheels are fixed to the back of the 
driving wheel naves, and the steering is effected by a hand- 
wheel on a vertical spindle, at the lower end of which is a 
worm gearing into a whee: of about 8in. diameter, cast with 
which is a wheel which carries an ordinary link chain, led to 
a horizontal steering wheel on the locking-shaft steering 
wheels at the rear end of the van. The chain on this wheel 
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ments might be made, and, if possible, the number of handles 
to be used should be lessened, and the exhaust should be 
capable of diversion into the chimney for hill climbing. All 
these are more or less easy of achievement, and the builders 
are congratulated on their success so far. 

The engraving below is from a drawing exhibited in 
the Palace, of a horseless carriage under construction by 
Messrs. Des Vignes and Co., Teddington, and although not 
yet in the Exhibition, some particulars of it may be given. 
The car is designed to carry six persons, and will be 
driven by a Des Vignes compound high speed closed in 























DESIGN FOR STEAM CARRIAGE BY MESSRS. DES VIGNES AND CO. 


is capable of adjustment for taking up slack. The brake 
is also put on by means of a hand-wheel and vertical spindle 
next the steering wheel. The steam connections between the 
engine and boiler are not shown in our engravings, but they 
are of simple kind, a stop valve being within easy reach of 
the driver, who can also reach the link motion lever. The 
van has been shown running in the Crystal Palace grounds 
over roads which are in some places small loose gravel, which is 
trying, especially for iron tired driving wheels. The van runs 


very satisfactorily and smoothly,and will meet the requirements | 
of & great many who as carriers are now waiting for such a 
vehicle. 


Some slight improvements in the steering arrange- 





engine constructed entirely of steel and phosphor 
bronze. 
which is the necessary compensating and other gear, and the 
pitch chain pinions by which the driving-wheels are driven. 
The carriage is intended to attain a speed of about ten miles 
an hour or more on average roads, and the extra power 
required on hills or bad roads will be obtained by using 
full-pressure steam in the low-pressure cylinder, the boiler 
being of large capacity with this object. The fuel supply will 
be automatic, and the feed-water nearly so. The carriage is 
controlled by one steering wheel and one brake lever, the 


usual steam cut off by reversing lever being added. The 


The engine will drive an intermediate shaft upon | 





exhaust from the engine will be condensed by an air surface 
evaporator condenser, the air current to which is intensified 
by a fan. The engine is somewhat similar to those used 
in the Des Vignes high speed river boats, and as con- 
structed for other horseless carriage builders. The boiler is 
in some respects of new design, has a vertical cylindrical fire- 
box with a large number of nearly horizontal radiating water 
tubes. It is obvious that beauty of design of the carriage has 
not been the first consideration of the builders, who will no 
doubt look upon this as a matter secondary to strength, dura- 
bility and ample power. 








HORSELESS CARRIAGE NOTES. 


THE official catalogue of the Crystal Palace International 
Horse and Horseless Carriage and Roads Locomotive Exhibi- 
tion contains references to a very large number of carriages of 
great interest historically and from a structural point of 
view. It will hereafter be of interest in connection with the 
horseless carriage industry, although the number of self-pro- 
pelled vehicles is not large, and most of those exhibited are of 
foreign construction. The catalogue opens with an introduc- 
tion by Mr. A. R. Sennett, and a chapter on horseless carriages. 
This is written in a very hopeful strain, and more so than 
would appear justified by the horseless carriage entries, but 
since the preparation of the catalogue several other horseless 
| carriages have been entered, including the steam van by the 
| Thorneycroft Steam Carriage Company, which we illustrate 

this week in another page, and the hopes are no doubt fully 
| justified by the entrance of so many English firms into the 
| new field. 


In the fire which destroyed a considerable part of the 
| Coventry Humber Cycle Works, the Bollé motor tricycle, 
| which attracted so much attention in the Imperial Institute 

Exhibition, was, with the drawings and an English made 
motor cycle of the same kind in course of construction, 
| destroyed. This loss is to be regretted, as this throws the 
| complete trial of a new type back for a month or two, The 
destruction of ordinary cycles was also very great. 


Amonest the additions in the Crystal Palace Exhibition is 

a Delahaye benzoline motor carriage with a double-cylinder 
| horizontal engine, and designed to carry four persons. When 
| tested at Hurlingham recently it was much admired, and 
credited with being very steady in running, and steadier than 

| most when standing with the motor at work. There is also 
| some additions to the Imperial Institute Exhibition, but it 
has been decided by the four judges appointed to examine, 
| test, and award prizes that, as adequate trials cannot be made 
| until the Exhibition is closed, the trials shall stand over to 
next year, 
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THE ACCIDENT TO THE WEST COAST ROUTE 
EXPRESS AT PRESTON. 
THe unfortunate derailment of the London and North-Western 
north express at Preston on Monday morning, the 13th inst., 
is one of the most interesting accidents of recent years, from 
which ever standpoint it is viewed. Certainly—if the adjec- 
tive ‘‘ fortunate” is permissible in such a case—the company 
and its passengers are to be congratulated on a fortunate 
escap2; for only one passenger was killed, and the others, 
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where injured at all, appear only to have sustained compara- 
tively slight hurt. This is doubtless due in a great measure 
to the splendid rolling stock of which these north through 
trains are always composed. But the case is most curious in 
that no definite reason has yet been alleged, and no cause 
indicated as clearly contributing to the disaster. 

As will be seen from our sketch key plan of the scene 
of the accident, the main line, after leaving Preston Station 
northwards, curves quickly to the north-west, leaving the 
Dock-street coal depét, with its numerous points and 
sidings, on the east. But this curve is no new feature in the 


track, and has been traversed in perfect safety day and night | 


for years. In fact, this particular length is a portion of the 


distance over which the 105 miles record was made only a | 


few days ago by this very train. The facts, as ascertained at 
the time of writing, are as follows:—The 8 p.m. Scotch 
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express from Euston left on Sunday night, and ran comfort- 
ably to Crewe. Here the train, as usual, was divided, and 
the north portion went forward made up as follows :—Loco- 
motive Shark, locomotive Vulcan, and seven coaches, including 
the sleeping car. The train does not stop at Preston, but 
is timed to run through at fifteen minutes past midnight. 
As a matter of fact, on Monday morning it was one 
minute behind time on entering the Preston North-end 
section, and was running at a speed variously estimated at 
twenty miles to fifty miles an hour as it passed Fishergate 


\ County Polig xs 





foundry yard, some 18ft. or 20ft. below the rail level. The 
two sheds shown on the sketch plan were demolished by the 
derailed train,and much damage was done tothe permanent way. 

Colonel Yorke, as representing the Board of Trade, made an 
inspection of the site on the following Wednesday morning, 
and afterwards opened an inquiry at the Preston Park 
Hotel, adjoining the station. As, however, the sitting was 
strictly private, we are not able to foreshadow the con- 
clusions which the Board of Trade may draw as to the 
cause of the disaster; but it is suggested that the extreme 

























PLAN OF CURVE AT PRESTON JUNCTION 


3ridge. When scarcely more than eighty yards beyond this 

bridge both the engines left the rails, and brought over 
with them five of the seven coaches of which the train was 
composed. 

Our photograph reproduction to-day from a negative by Mr. 
Winter, of Preston, gives a very graphic idea of the situation, 
and from it it will be seen that though the locomotives 
kept their upright position in the ballast, the carriages were 
overturned and knocked into matchwood. The leading loco- 
motive Shark seems to have suffered most severely, and has 
lost both smokestack and cab. These are said to have been 
carried away by striking against a telegraph post. Both the 
tenders were overturned, and it is a miracle how the drivers 
—Child and Bell—escaped alive from their perilous adventure. 
Indeed, had the train run only a few feet further, engines 


'and coaches would have pitched head foremost into the 
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heat of Sunday may have caused some abnormal expansion of 
the metals, as there seems to be nodoubt that the signals and 
points were correctly set and locked. Colonel Yorke on 
Wednesday adjourned his inquiry till after the holding of the 
coroner’s inquest touching the death of the only victim of the 
accident, Donald Mayor. 

The inquest was resumed on the 2ist inst. Mr. George 
Whale, assistant locomotive superintendent at Crewe, said 
that both drivers bore excellent characters. He could see no 
reason for difficulty in keeping time between Wigan and 
Carlisle, and he did not think there was any necessity for 
exceeding the regulation speed through Preston Station. The 


| cause of the accident was undoubtedly high speed, and, after 
| the evidence as to the speed at which trains passed over the 


curve, he was surprised there had not been a mishap of that 
kind before, 
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John Sutor Bell, of Carlisle, driver of the foremost engine, 
the Shark, said he shut off steam at Leyland, four miles from 
Preston. They were then going at between forty and sixty 
miles an hour. On passing along Preston northern platform 
the speed was about twenty-five miles an hour, and when the 
accident occurred about twenty miles. The train first lurched 
to the left, then to the right. Fire flew from the wheels and 
the engine plunged. Witness was thrown backwards, but 
recovered himself and clung to the reversing wheel, and then 
the engines stopped. He knew that the regulation speed was 
ten miles an hour. 

The Coroner, in summing up, said that the jury had to 
consider who was liable for the undoubted high rate of speed, 
and also whether there was gross and culpable negligence in 
a criminal sense on the part of anyone. It was only the 
drivers who could be held responsible. The jury returned the 
following verdict: —‘‘That Donald Mayor met his death 
through the excessive speed at which the Highland express 
was travelling on the morning of July 13th. They do not 
consider the drivers entirely at fault, as it is perfectly clear 
that the distance they have to do from Wigan to Carlisle is 
far too great for the time allowed. The jury strongly recom- 
mend that the London and North-Western Railway officials 
see for the future that the bye-laws are strictly enforced.” 

On Sunday, the 19th inst., the two damaged locomotives 
were removed from the site of the disaster to the Midland 
engine sheds, whence they will be taken to Crewe. The last 
of the wreckage was removed to the company’s carriage 
works at Wolverton on Monday, and the line is now in per- 
fect working order again. 








THE PRESENT POSITION AND OUTLOOK IN 


THE ENGINEERING TRADES. 


THe twenty-fourth annual report of the Iron Trades 
Employers’ Association, presented to the members at the 
general meeting held on Wednesday at Hull, is as a whole a 
satisfactory record of considerable improvement in the ship- 
building and engineering trades during the past twelve 
months. Short summary reports from the various districts 
connected with the Association set forth what has taken 
place during the year in the principal industrial centres, and 
it will be interesting to quote briefly from these what is set 
forth as to the present position of trade in the leading 
engineering districts. The London district reports trade 
brisk with one or two firms, good with some, and others slack 
though improving, but prices generally still unremunerative. 
Demands have been made by several classes of workmen for 
advances in wages, which in some cases have been slightly 
increased; but there has been no general move, London 
employers still paying the highest rates in the kingdom. 
From the Manchester district it is reported that trade might 
be considered as fairly good, although in many cases prices 
are still unremunerative. There has been no move for a 
general rise in wages, although various small bodies of men 
were trying to force up the rate, Manchester being nearly the 
highest paid district in the kingdom; and as no attempt was 
made in recent bad years to reduce wages, any endeavour to 
force them up now would probably be strongly resisted. At 
Oldham a move had been made by the moulders for an 
advance, and in other places about Manchester there seemed 
to be a tendency to try and raise them up to the Manchester 
level. This, however, was looked upon with extreme dis- 
favour by the employers, as from time immemorial the rates 
had been Qs. less in the out districts than in the town itself. 
Skilled labour was scarce, piecework had been stoppgd by the 
societies as far as possible, and there had also been a move- 
ment to stop the employment of labourers on machines. 
From Bolton it is reported that trade had been fair during 
the year, and might now be said to be good. There had been 
no organised movement on the part of the men except 
towards the limitation of overtime, and an agreement had 
been come to with the employers limiting the amount of 
overtime on new work, but not on breakdowns or repairs. 
Some of the leading societies had also demanded an increase 
in wages, but none had yet been granted. In the Leeds 
district, although trade at the commencement of the 
year was only moderate, it had now taken a turn for 
the better. Some advance in wages had taken place, 
the pattern makers and moulders having in some cases 
received an advance of 2s.; several firms had, however, 
resisted, and the men were now out. Beyond this, 
however, no other movement was reported to disturb 
the amicable relations between employers and workmen. 
From the shipbuilding centres the reports show general 
activity, chiefly, however, on Government work. From 
Newcastle it is. reported that the firms who had been 
employed on Government work for the past year have been, 
and were still, very busy; but the mercantile trade was not 
good. Wages had been generally advanced both in engine 
shops and shipyards, and a considerable portion of the recent 
reductions had been given back, all the leading societies 
having benefited in this arrangement. The restrictive con- 
ditions of overtime had, however, been done away with, the 
men not being satisfied, and the employers were very 
glad to give them up. There had been some difficulty 
in procuring good men; but this year had been a quieter 
period than for some time, so far as relations between 
masters and men were concerned, though earlier there 
seemed to be a prospect of a considerable dispute on the 
wages question, which, however, was fortunately settled. 
From Sunderland the report is on much the same lines as 
that from Newcastle, and from Liverpool it is reported that, 
apart from one or two firms, trade could not be said to be 
good. Efficient skilled men were, however, not easy to get, 
and both time and piece rates had been considerably 
advanced, though the state of trade hardly warranted it. 
From Hull trade was reported as good at present, and com- 
petent men in the engineering trade hard to get. There had 
been no particular movement of general interest, but a 
considerable advance in wages both in shipyards and 
engine-shops had been granted by the employers, most of 
the principal classes of workmen having participated in 
the rise. Trade in the Barrow district had been fair during 
the year, a considerable amount of Government work having 
been done which had kept the various departments busy. 
With regard to wages, there had been moves for advances 
all round, and these had been practically conceded. The 
various trades societies continued to limit overtime as far as 
possible, and shipwrights had also tried to restrict the num- 
ber of apprentices. 

In the general report the Committee adds that the pro- 
longed strike and lock-out, which took place last year on the 
Clyde and at Belfast, had led to a very much closer combina- 
tion amongst the employers in the North, and, referring to 


the eight hours movement, states that no further advance 
in this direction had been made during the last twelve 
months. 

An important appendix is added, which consists of a report 
by Mr. W. E. Stark, the actuary, on the present financial 
condition of the Amalgamated Society of Engineers. This 
report, which goes very elaborately into every detail, brings 
out a deficiency of £1,430,914. A similar valuation was made 
by Mr. Stark in 1889, when he gave the deficiency at 
£1,668,960. In 1889, however, Mr. Stark took the value of 
future subscriptions at £2 12s. per member, but in the 
present report he has taken it at £3 18s. per member, which 
has made the financial position of the society look more 
favourable. Had he adhered to the same yearly subscrip- 
tion, £2 12s., as he did in the two previous reports of 1876 
and 1889, the deficiency at December, 1894, instead of being 
£1,430,914, would have exceeded two and a-half millions. 
Mr. Stark adds that the report plainly shows that the weekly 
subscription of 1s. 6d. per member now paid is quite inade- 
quate to meet the demands of the members who are entitled 
to, or have been promised certain benefits, the principal one 
being superannuation. The outlay for this was increasing at 
the rate of £3700 yearly, and unless some urgent steps were 
taken to place the society on a more substantial financial 
position, the members in the future could not expect to have 
their demands gratified. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of ovr 
correspondents. 





THE POSITION OF DRAUGHTSMEN, 


Sir,—I am glad to see that you have opened your columns to a 
discussion on this subject, and I have r with interest “A. C,’s” 
letter in your last issue. 

With it I partly agree, but only partly. It must not be thought 
that all draughtsmen are good, or nearly good, and my own 
experience is that most of them get all they are worth, and not a 
few considerably more. It is beyond question that a really good 
draughtsman is worth large pay. He is the cheapest man that can 
be found in the works, How many are thereavailable! Isit not a 
matter of common knowledge that a first-class man never wants a 
job, and is it not also well known that he gets good pay! T call 
£250 a year by no means bad, when it is considered that there is 
more behind. For the first-rate man does not remain a draughts- 
man all his life. I know personally one man who is the managing 
partner in a very large concern indeed, who was head of the 
drawing office for some years. The locomotive superintendent of 
one of our leading railways was head draughtsman in locomotive 
works for some years, Any employer who has tried, knows how 
difficult it is to get a first-rate man, and how easy to get a bad 
one. 

My object in writing is to suggest that the training of ‘draughts- 
men is not sufficiently attended to. The technical school knows 
nothing about the subject. Every draughtsman ought to learn 
pattern making, and have a turninthe foundry. Again, he should 
be taught the value of speed. The slowness of some otherwise 
good men is an effectual bar to their success, DRAWING PIN, 

Birmingham, July 20th. 





WHAT IS AN INVENTION ? 


Sir,—The criticism of THE ENGINEER on my views of what con- 
stitutes ‘‘ invention,” the ‘‘ inventive faculty,” and the legal con- 
struction of the terms, ‘‘ invention,” ‘‘ inventor,” and ‘‘ invented,” 
expressed in the articles, ‘‘Is the Inventive Faculty a Myth?” 
August 16th, 1895, and ‘‘ Invention, the Indefinable Requirement 
of the Patent Law,” May 29th, 1896, are somewhat misleading ; 
for while insisting upon the error of these views, and vigorously 
combatting them, illustrations are presented and opinions ex- 
pressed which are entirely in accord with them. Readers of the 
criticisms, therefore, who have not carefully read the articles could 
not but be misled by this anomalous position. 

To correct misconceptions which doubtless have arisen in conse- 
quence is the intention of the present writing, for in my opinion, 
as stated in the first article, there isa significance attaching to this 
matter far deeper and more fundamental than any mere misinter- 
pretation of a legal term, however important from a pecuniary 
point of view this latter may be. 

The unconscious accordance with the views of the articles is 
almost specifically stated in the words, ‘‘ Our reply is simply that it 
remains to be proved that any new combination of parts can be 
be effected without invention.” Is not this tantamount to an 
acknowledgment of my contention that ‘‘ what is termed invention 
is nothing different from the normal working of the human mind 
in other operations ’’ More will be said of this later. 

Careful revision of my previous arguments fails to disclose 
evidence of the mental confusion suggested in the words, ‘‘ We 
think the weakness about Mr. Smyth’s argument lies in the circum- 
stance that he mixes up two distinct things, namely, invention and 
an invention.” The statement is somewhat surprising, for an 
earnest endeavour was made to bring out this very distinction by 
numerous quotations from authorities, showing that ‘‘the statute 
demands a peculiar process of mind as the characteristic of inven- 
tion,” which undoubtedly is the case not only in the United States, 
but in England. Toward the close of the second article also a 
supposititious contention based upon this distinction was specifi- 
cally answered. If, as suggested in the criticism, ‘‘a peculiar 
process of mind ” is not demanded in the English practice, and the 
inquiry goes no further than ‘‘new and useful,” why use the 
redundant word, 7.¢., ‘‘invention,” at all, with its difficulty and 
confusion. But with due deference to THE ENGINEER’S opinion to 
the contrary, judges are called upon to determine whether the 
production of specific devices does or does not involve that 
‘* peculiar proces3 of mind” which characterises invention. Andif 
a Judge is unable to find that it has not been involved, he must 
decide that the producer has failed in one of the three require- 
ments of the patent law, and that the patent is, in consequence of 
such failure, invalid. 

Not only are judges called upon to determine this point, but 
expert witnesses also have to face the same question. Itis this phase 
which brought the matter forcibly home to me. Illustrative of 
this I may be permitted to recite one of a number of personal 
experiences of this nature. 

The case involved the question of infringement of the Hallidie 
patent on depression pulleys in cable s. For the infringing 
device the attorney set up the contention that the patent was 
invalid in that it did not involve ‘‘invention.” By suitable 
questions he got from the expert witness of the inventor that 
pulleys in connection with travelling ropes were in common use 
prior to Hallidie’s invention. That to guide a rope up and down 
by means of pulleys was common practice ; further, that devices 
of various descriptions had previously been attached to moving 
ropes guided in various directions by pulleys. Wherein, then, Mr. 
Expert, did this inventor do more than use intelligence and the 
skill of a mechanic in the employment of depression pulleys to 
guide the cable, where it changed its direction from the level to 
the incline ? 

Now, I would ask, would THE ENGINEER'S definition of an in- 
vention as ‘‘ a combination of parts arrived at by an individual, and 
apparently, or as far as is known, not likely to be conceived b 
others,” apply to this case? for authorities are agreed that intelli- 








gence and the skill of a mechanic do not involve that ‘‘ peculiar 
process of mind characteristic of invention.” Nevertheless, Mr. 
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Hallidio, by the production of this invention, appreciated by tens 
of millions of dollars the otherwise unavailable hill property of 
San Francisco, and probably by hundreds of millions that of other 
cities ; and we have good authority for the belief that cities have 
been built on hills almost as long as people ‘‘ have blistered their 
hands and used bad language breaking stones” with hand 
hammers, 

It is such questions as these involving fortunes which are clus. 
tered thick around the interpretation “| the word ‘‘ invention,” of 
which THE ENGINEER says, “It isa vain thing to attempt to sa 
what is or what is not invention,” and cf which ‘it is by compari- 
son easy to say what is, and what is not, an invention.” Judge 
Shepley, of the district of Massachusetts, apparently takes issue 
with THE ENGINEER on this, and on one or two other points, for he 
has said, ‘‘No more difficult task is imposed upon the Court in 
patent causes than that of determining what constitutes invention 
—not an invention, observe—and of drawing the line between in- 
vention and simple mechanical skill.” 

THE ENGINEER, not entirely satisfied, apparently adds by way of 
explanation of the definition ‘ the particular couieeiien in ques- 
tion must not be an obvious combination. It must be more or less 
occult, The more occult, the more deserving of a patent.” 

Apropos of this question of obviousness :—A corporation in the 
town of Birmingham, England, had under consideration a few years 
ago the advisability of changing their horse ‘‘trams” into cable 
roads. The plan was discouraged by a prominent engineer, who, 
as an expert, testified to the impossibility of cable a. operating 
on any but straight lines—much to the surprise of one of the 
stockholders of said road, who had just returned from San Fran. 
cisco, where he had daily for weeks ridden on cable cars around 
curves and reverse curves, curves on the level and curves on the 
incline, and curves including both level and incline. 

The obviousness of the method employed in this case when done, 
is simply obtrusive. It consists merely of horizontal guide pulleys 
at short intervals around the curve and a rail to guide the grip, 
THE ENGINEER’S definition will, I am afraid, not smooth all the 
wrinkles out of this vexed question. 

There is a suggestion of humour about the reiterated statement 
that I cannot have invented anything or I would not pursue my 
mode of reasoning, and presumably would not have questioned the 
existence of the inventive faculty. The presumption is soundly 
logical, Had I possessed an ‘inventive faculty” myself, I would 
hardly be justified in questioning its existence. But the humour 
becomes more ‘‘obvious” with what follows :—‘‘ Ifhe had—invented 
anything—we venture to think he would not have experienced the 
incredible difficulty under which he seems to labour in defining 
the meaning of the word.” Iam not conscious of experiencing any 
difficulty, incredible or other. Is it not THE ENGINEER with whom 
the difficulty lies? I am not only satisfied with my explanation, 
but delighted—so much so, indeed, that at the cost of much valuable 
time I am endeavouring to enlighten others who are experiencing 
incredible—to him—difficulty, ‘in determining what constitutes 
invention, and of drawing the line between invention and simple 
mechanical skill.” 

There is some foundation for the satisfaction experienced by me 
in the acceptance and endorsement of my views by such authorities 
as the late Leonard I’, Pope, of the Hnginecring Magazine, and 
also John Richards, experts and inventors of note in their special 
ties, whose connection with the field of mechanical discovery 
is such as to give peculiar — to their opinion on this subject. 

To quote from Mr. Pope, ‘‘ My experience of over twenty years 
as a solicitor and expert in patent cases leads me to heartily con- 
cur with every proposition advanced by Mr. Smyth. As far as | 
am aware he is the first one who has arrived at a definition of inven- 
tion which is at all satisfactory. He has at least demonstrated 
that the Courts and text-book writers have been all at sea.” Mr. 
Richard says in Jxdustry, ‘‘Mr. Smyth's views that invention is but 
the ordinary exercise of mental skill and power of selection is in- 
controvertible. . . . . Mr. Smyth knows well, indeed no one 
knows better, that legitimate invention is bringing to bear in, a 
deliberate and systematic way, acquired knowledge and skill to 
accomplish some end in a new and better way. As he says, there is 
no original thought in the case as is laid down by jurists, and the 
wonder is that any other conclusion was ever reached by skilled 
men. . The legal proposition need not be regarded, for one 
who had never to do with the processes of invention or ‘selection,’ 
as Mr. Smyth has happily termed it, cannot conceive of the powers 
brought into play by an inventor. There is undoubtedly a facility 
of inventing or improving in widely varying degrees by those who 
apply for patents, but this distinction is one of skill and logic and 
method, not one of faculty. Now that the subject has been opened, 
we can hope for discussion that may render useful assistance in 
certain reforms in our patent laws, very much needed at this time.” 
Inventors as a class wil I am sure, concur. 

Modesty forbids me to enlarge—by way of answer—on iny own 
contribution in the field of sbthenianl dneaveen, and I must there- 
fore be content to refer to the record of the United States Patent- 
office Reports during the past fifteen years, in confident expectation 
that my solutions of mechanical problems there recorded will fill 
THE ENGINEER'S definition (?) of ‘‘ Invention” in being new and 
useful combination of parts by an individual, which if not very 
‘oceult,”’ are at least not ‘‘ obvious.” 

The stress placed upon this quality of obviousness as a criterion 
of new invention and the illustrations presented indicate an entire 
overlooking on the part of my critic of certain simple doctrines of 
patent law under which practice is well defined. I refer to the 
doctrines of ‘‘double use,” ‘‘equivalents,” &c., which, in reality, 
are phases of the requirement ‘‘new,” and not that of “invention.” 
They provide for all such cases as those cited and described in this 
connection. They would still continue to take care of them even 
if ‘‘invention,” as now interpreted, proved to be a metaphysical 
myth. 

So many erroneous ideas are prevalent with regard to this 
subject, that to touch even in a cursory manner on the most 
glaring of them would be far beyond the compass of newspaper dis- 
cussion, Time, with increasing intelligence and knowledge, must 
be depended upon to eradicate the misconceptions. One of the 
most general and altogether erroneous is, that modern inventions 
and patents are concerned alone with minor improvements and 
immaterial details. This idea crops up in all kinds of shapes and 
places, besides THE ENGINEER'S criticism. In the article ‘‘ Who is 
entitled to the name Inventor?”—THE ENGINEER, December 6th, 
1895—the writer says:—‘‘ We have simply perfected the details of 
crude machinery turned out by the inventor. » . We must 
search among the neglected and tumble-down relics of the past to 
find the inventions which are responsible for the present a 
ments.” As well search for the first horse, and find the path lead- 
ing backward and ever backward to his pig-like progenitor, and 
still backward. 

There never was a time in the history of human intelligence 
when the mind made bolder inferences or advanced from premise 
to conclusion with such sure-footed logical leaps and bounds than 
at present. 

me more quotation before closing. In the criticism of August 
16th is this sentence, ‘‘ But outside of this positive action, we have 
another which is yet more important, and concerning which Mr. 
Smyth is wholly and strangely silent. We refer to what may be 
termed the art of rejection.” Not strangely, ‘‘selection” was used 
advisedly. If an inventor selects, as adapted to his purpose, one 
or more mechanical elements, does he not by the act of selection 
reject all others? Rejection is a consequence. 

e essential matters for which 1 am contending, and of the 
importance of which I have never been able adequately to express 
my opinion, may be summed up thus :— 

t a ‘‘ faculty of invention ” does not exist. 

That the faculties concerned in the production of new and useful 
constructions, &., are not gifts fortuitously bestowed on favoured 
individuals ; in other words, inventors are not born specialised in 
any way more than lawyers, farmers, mechanics, &c. 2 

That ‘invention ” does not involve the spontaneous conception 
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of ideas any more than living forms result from spontaneous 
generation. ‘ : : 

That ‘‘ inventions” are the material product of logical reasoning 
on natural objects and phenomena presented in suitable form by 
visual memory, having as objects the satisfying of existing wants. 

That the faculties employed are proper subjects for education. 

That, inasmuch as modern civilisation is almost wholly based 
and dependent upon the exercise of the faculties employed in pro- 
ducing inventions, education to be in keeping with modern neces- 
sities should be directed systematically to their cultivation for this 
special purpose. é F : ; 

That these ideas are diametrically at variance with popular ideas 
on this subject, and aisu with the interpretation of invention, &c., 
by Patent-offices and Courts both in England and the United 
States, which is in effect that inventions are the product of a 
specific inventive faculty, and involve the spontaneous conception 
of ideas, That this faculty is isolated, sporadic and fortuitous in 
distribution, spontaneously creative in function, uncontrollable 
and irreducible to order or system, irresponsive to education and 
cultivation. A gift, a philosopher's stone, an Alladin’s lamp. 

That the present interpretation of ‘‘invention” is a source of 
increasing difhiculty and confusion. 

That, whichever may be the correct view, the words ‘ dis- 
covered,” ‘‘ produced,” ‘‘ thought out,” ‘‘ reasoned out,” cover the 
same intent, and do not involve questionable interpretation. 

That consequently they are preferable substitutes, 

W. H. Smyru. 
San Francisco, Cal., July Ist. 





PNEUMATIC TIRES. 


Sin,—I am not an engineer, and consequently write you with all 
diffidence upon matters | do not profess to have had a training to 
preset I believe that engineers say boilers ought not to 
burst. Might not the same thing be said of pneumatic tires / 
Where danger to life and limb occurs it is the duty of everyone to 
add his quota of ideas—whether he is right or wrong in his views 

for the general benefit. A burst tire in a race endangers the 
lives of the rider and those following him. Having given serious 
thoughts to the subject of bursts, and conducted numerous experi- 
ments with a dynamometer to test the various strains materials 
will stand, I have come to certain conclusions which, being at 
variance with the usual views, probably some of your more capable 
readers, having greater experience than myself, may be able to 
point out my errors. Air distributes pressure so rapidly that, 
practically, any extra pressure caused by the weight of the rider 
compressing the air in that part of the tire immediately between 
the rim and the track, adds but little to the general pressure 
throughout the tire, air pressing equally in all directions. The 
axiom that the strength of a chain is the strength of its weakest 
link applies forcibly to pneumatic tires. Which is the weakest 
link? Rubber, by stretching far beyond the breaking strain of 
canvas, imparts but little strength to the tire ; hence the whole 
support is in the canvas. We must, therefore, seek the weak part 
of this, 

Originally the canvas and rubber were vulcanised together. This 
weakened the canvas. I believe the sulphur in the rubber, which 
is solutioned to the canvas, still acts on the latter, but only shows 
the effect after a lapse of time. Palmer introduced the plan of 
avoiding the waved lines of the threads in textile materials by 
using straight threads calendered between sheets of rubber. His 
tire being fast, everybody tried to copy it. The Patent-office dis- 
closes innumerable contrivances, and now what is termed ‘‘ fabric” is 
used instead of ordinary canvas, Is not this one of the secrets of 
the variovs bursts! This fabric expands by the separation of the 
various threads; the whole strain through these openings is 
thrown upon the rubber, causing it to expand like a bladder, 
thereby giving a larger and thinner surface for the air to work 
upon. We shall be told that fabric gives speed. but is this so / 
The idea of fabric is to give resilience. What is resilience’ The 
reaction caused by the air being suddenly compressed seeking to 
regain its previous pressure. 

In my humble opinion, fabric, by expanding, effects the very 
opposite result, and the speed of modern tires is not caused 
by fabric, but by the use of thinner and lighter materials, which 
yield more readily to the action of the confined air. In fact, to 
obtain speed safety has been sacrificed and an insufficient margin 
has been allowed. Resilience in a tire is proved by its rebounding 
when dropped. Take two air balls, one of rubber, the other of 
celluloid. Inthe former you have the expansive properties of a 
fabric, whilst in the latter you have none at all but only thinness 
and toughness of material ; yet the resilience of the latter is much 
greater than the former. Theoretically, it appears to me that 
this should be so. The effect of the weight of the rider on the air 
in the tire is to compress it, and if it be retained by an expansive 
material, the expansion of that material by reason of the extra 
pressure giving greater volume for the'air reduces its pressure, and 
consequently its power of reaction. When enclosed by a non-ex- 
yansive material the compression of the air is retained, and 
immediately the pressure is removed the air reacts to its full 
extent with greater force than if its volume had been increased. 

The material enclosing the air should be non-stretchable, but as 
thin, light, flexible, om pliable as possible, whereby all obstruc- 
tion to the reaction of the air is reduced to a minimum. 

The speed of the Palmer tires is, in my opinion, mainly due to 
causes which, not being pertinent to strength, I do not discuss. 

London, July 21st. GLAUSUR, 





JUBILEE OF THE GREAT NORTHERN RAILWAY, 


Str,—I am obliged to Mr. Sekon for his correction of my state- 
ment in your issue of June 26th that Mr. Sturrock was the first 
locomotive engineer of this line. I have just received official 
information that Mr. Benjamin Cubitt was the first, Mr. Edward 
Bury the next, and then Mr. Sturrock. 

With regard to the gradients, Mr. Sekon does not disprove my 
statement in the least that the line was laid out specially with a 
‘view to high speed. The lines which fought against it did not care 
what its gradients were, they only objected to the line itself as a 
competitor. If it had been a dead level throughout they would 
have objected still more. It was the great saving in distance— 
quite 30 miles—to York which ensured it a great traffic. The 
statement of the Direct Northern Company that their line would 
be only 1764 miles was an absurdity, as York is further than that 
from London measured as the crow flies. Some of the gradients on 
the London and North-Western, for instance from London to Tring, 
are much longer, if less steep, than those of the Great Northern ; 
but for all practical purposes, between Euston and Crewe and 
King’s Cross and Doncaster, both ways together, there is nothing 
to choose between the two lines, W. B, PALey. 

London, 8,W., July 15th. 





PERMANENT WAY. 


Sir,—In looking through the various papers and discussions on 
‘*Permanent Way” in the ‘‘ Minutes of Proceedings” of the 
Institution of Civil Engineers, I have been struck with the com- 
paratively slight attention hitherto bestowed on the item of 
‘¢ Ballast,” and as this forms such a very important factor, both in 
the construction and maintenance of railways—especially as regards 
the safety of the travelling public—I am induced to put a few 
facts together in connection with the current interesting discussion 
on the subject. 

In the first place, then, it is necessary to define what good 
ballast is, what are its duties, and whether it is so efficiently main- 
tained that these duties can be, and are, properly carried out. 

The following definition of ballast is taken from an excellent 
work on ‘Civil Engineering,” by D. H. Mahan, published about 
1854, sixth edition :— 

‘f Ballast—a covering of broken stone, clean coarse gravel, or 


any other material that will allow the water to drain off freely— 
is laid on the surface of the excavations or embankments for the 
supports or sleepers, ‘'I'his has received the appellation of ballast. 
Its thickness varies from 12in. to 24in.; open or broken stone 
drains should be placed beneath the ballast to convey off the 
surface water. The parts of the ballast on which the sleepers | 
rest should be well rammed or rolled, and it should be well 
packed beneath and round the sleepers. After the rails are laid 
another layer of broken stone and gravel should be added, the sur- | 

| 


face of which should be slightly convex and about 3in. below the 
* of the rails.” 

‘he succeeding definition of what ballast should be, and be 
capable of doing, is rather more modern than the above, and is | 
taken from M. Couché’s work on permanent way, rolling stock, | 
&c., so well and ably translated from the Pied by Mr. J. N. | 
Shoolbred, M. Inst. C.E.:—‘‘ Good ballast should comply with 
many conditions ; water must percolate easily through it to ensure 
the drainage of the line; its component parts should possess a 
certain amount of freedom to move, to give flexibility to the line 
and a smoother movement to the trains ; it should resist frost and 
water ; its elements should not have too much adherence between 
them, and yet there must be sufficient stability to be neither 
whirled up by currents of wind caused by trains passing-—which is 
very detrimental to the rolling stock—nor by the movement and 
vibration of the sleepers. The ballast performs a very leading part 
by transmitting the pressure to the natural ground on the level or 
in cuttings, or to the made ground on embankments ; it distributes 
it over a greater surface than that upon which it rests. With a 
defective ballast it is difficult to keep the line in good order, even 
with a costly maintenance. The wear of the rails and sleepers is 
besides more rapid, not only on account of the imperfect state 
of the line, but from increased labour and maintenance ; the 
oftener the permanent way must be handled, the sooner do its 
elements, by this very fact, become deteriorated. In a thaw, 
succeeded by a long frost, the sleepers, probably from not having 
been previously well packed, are often unsupported, spikes get 
loose, &c., and these results are more serious if the ballast is not 
permeable.” 

‘Gravel or gravelly sand, having grains of various sizes, fulfils 
all these conditions, and gravel dredged from a river is the type | 
of a good ballast. Chalk ballast, though frequently used, should 
always be avoided. It is friable, and dissolves with water.” 

In the two above-quoted definitions, and especially in the last, 
the nature and duty of the ballast are extremely well described 
and set forth, and I would like to ask the question, how 
often now-a-days are railways constructed and maintained on such | 
lines / 

My own experience coincides largely with M. Couché’s, and he 
has found that good gravel with plenty of pebbles and middle- 
sized stones, and a coarse gritty sand, is about the best ballast | 














| of railway ever 


| the measurable quantity that has disappeared. 


in charge of the maintenance of different lines of railway through- 
out the country, asking for the information required ; and to these 
letters eighteen replies were received, together with verbal answers 
from other engineers who had been personally addressed on the 
subject. The outcome of these inquiries is, that the quantity of 
ballast which is, or ought to be, replaced on one mile of double line 
year, varies from 50 to 486 cubic yards; the 
average from all the replies being, however, 233 cubic yards. It is 
not easy to account for so great a discrepancy as the above figures 
show ; possibly it may be the actual quantity of ballast replaced, or 
Of course due 
allowance must be made for the nature of the ballast used, the 
locality in which it is situated, the amount of traffic passing over 
the line, &c. In one case the maintenance engineer of a line—from 
whom I have sought information— says, ‘More dirty ballast 
has been removed from this line than has been replaced by clean ;” 
but he gives no specified quantity. There is a fallacy in this 
quotation, because unless the line was unduly ballasted in the first 
instance, the whole of the original quantity would have disappeared 
long ago. In some places visited by the author the actual quantity 
of ballast remaining on the line is very scanty indeed, scarcely 
enough for the sleepers to rest upon ; and in one of these places— 
an important junction station, not a hundred miles from London— 
there is nothing in the shape of ballast to be seen, but only a 
quantity of mud and grease! Is not the absence of ballast some- 
times the cause of accidents? It happens that an engine leaves 
the rails without any apparent cause for such a casualty ; and if 
the fact is reported in the papers, a Government inspector is sent 
down to investigate the cause of the accident, and after a searching 
inquiry and examination he is unable to assign a reason for what 
has happened. 

On lines where slag ballast is used the annual waste would 
necessarily be small, provided a good base of coarse bottom 
ballast had been originally used. With regard to the tenacity or 
holding power of ballast, the following circumstance, which 
occurred some years ago on a railway of which I was the resident 
engineer during construction, and which exemplifies the great 
advantage of not stinting the quantity of ballast, may be men- 
tioned :—On a certain part of oles of railway within forty miles 
of London the works had been duly constructed and passed by 
the Board of Trade Inspector. At the place in questicn the 
gradient was nil or horizontal; the radius of the curve was 
60 chains, and extended for 300 or 400 yards. The line was duly 
opened for traffic, and fortunately, in those days, very high speeds 
were notin vogue. Within a few days after the trains commenced 
running it was discovered that for several lengths of rail in the 
above-named curve not a single chair on the outer rail of the down 
line had been spiked to the sleepers. The ballast had, as was 
usual in those days, been brought up to rail level, and was well 
backed up against both chairs and rails. Had it not been for 
this circumstance there would 
most surely have been an 
accident. The omitted spikes 
were soon inserted, and no 
train was delayed beyond the 
fact of ‘‘slowing” over that 
part of the line. After this 
unpleasant experience it will 
not be wondered at that I 
always insisted on the proper 
quantity of ballast being 
placed on those lines of rail- 
way with which I have been 
connected. Mr. R. Stephen- 
son, a great authority on rail- 
way matters, and the engineer 
of the London and Birming- 
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PERMANENT WAY, LONDON AND BIRMINGHAM Ra&ILWAY 


that can be procured. Thames ballast is unexceptional, but, as a 
rule, too expensive for maintenance. Well burnt clay, brick 
rubbish, hard cinders, the broken refuse from blast furnaces—slag 
—are all good for bottom ballast, but the top layer should be as 
above described, with plenty of pebbles to keep the small particles 
from being blown away ; and for this purpose, if the railway is 
near the sea, the middle-sized beach pebbles make an excellent 
top stratum, and prevent the lighter particles of sand, dust, &c., 
from being blown amongst the machinery of the locomotive 
engines, which are not improved by such an admixture of sand 
and oil. 

It has been for some time past my wish to ascertain as far as | 
practicable, from actual experience, what is the annual waste of | 
ballast per mile of double line of railway from all causes, as it is | 
well-known that on some lines more than others a large quantity 
of ballast disappears from lifting and packing, washing away by 
heavy storms of rain, violent winds, absorption into the embank- 
ments, &c., and whether a like quantity of ballast was replaced on | 
the railways to make up the deficiency, and 1 hope by the means 
adopted to arrive at an approximation to the quantity, if not | 
something nearer. It is not an easy question to answer, as so very 
much depends on circumstances, localities, amount of traffic 
passing over the lines, speed of trains, &c. On lines, for instance, | 
where slag or ash ballast is used, the waste would not be great, | 
provided a good base of coarse bottom ballast has been used, such | 
as is often the case on newly constructed lines. On high embank- | 
ments, for some years after construction, a large quantity of ballast | 
is packed away until the earthwork has got thoroughly consolidated, | 
and an appreciable quantity is lost and removed by cleaning the | 
top ballast from weeds, dirt accumulations, droppings from the | 
locomotives, &c. Again, the renewal of ballast depends much on 
the quality and nature used, the soil on which it is originally 
spread, and on the fact of the line having been well constructed 
and well ballasted in the first instance, also on the strength of the | 
formation, &c., and in all the above-mentioned items there are | 
sure to be considerable variations at different parts of the | 
railways. 

Before, however, mentioning the modus operandi adopted, it is | 
as well to quote two more high authorities on the subject, and 
these two are the late Sir John Hawkshaw and the late Sir James 

Brunlees, The former said :—‘‘ It was of the greatest importance 

to have good ballast for a good permanent way ; but it must be 
admitted that if one thing more than another required to be re- | 
iterated it was the necessity and desirability of attention on that 
point. . Some persons wished to maintain the permanent 
way at the smallest cost, without reference to the goodness or the 
badness of the road; but nothing could be more important in 
regard to the safety of the public in travelling on railways than 
the uniform goodness of the road ” (vide ‘‘ Minutes of Proceedings” 
of the Institution of Civil Engineers, vol. xxi., e 422), 

The latter, Sir J. Brunlees, said :—‘‘ Good ballast is to a railway 
what a good foundation is to a house, and it would be well if more 
attention was bestowed on its selection. The ballast in ordinary 
use consists too often of a bottom layer of inferior material, 
covered over with a top dressing of sand cr gravel. A well-ballasted 
and well-drained road will render the sleepers and rails far more 
durab'e, will lessen the cost of maintenance of the permanent way 
and rolling stock, and, above all, will tend to prevent accidents ” 
(vide ‘‘ Minutesof Proceedings” of the Institution of Civil Engineers, 
vol. xxi., page 347). 

To the above may be added Mr. Price Williams’ opinion on the 
value of ballast as playing an important part in the construction of 
permanent way. He says :—‘‘In arriving at the fair life of a rail, 
circumstances should be taken into account besides the rail, and in 
his opinion sleepers and ballast had a great deal to do with the 
results” (vide vol. xlvi. of ‘‘ Minutes of Proceedings” of the Institu- 
tion of Civil Engineers, Part iv.). 








Some years ago I wrote to some twenty of the leading engineers, 
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side of the top flange of the 
rail, and cautioned his assis- 
tants to see that the sleepers 
were always well covered with ballast. 

On some lines of railway where high speeds are maintained, this 
is well cared for, but on others, where perhaps equally high speeds 
are run, it is much neglected, and were it not, in this latter case, 
that the rails, fish-plates, and chairs are very heavy, and the latter 
well spiked to the sleepers, and the sleepers—which are substantial 
ones—well bedded in the surface of the ground—it is no use calling 
it ballast—their rate of running could not be maintained with 
safety ; but this is false economy, and the constant exposure of the 
sleepers to all the vicissitudes of our climate, and the almost total 
absence of ballast from the road, is a very costly way of maintain- 
ing a railway, and is most detrimental to the locomotives and 
rolling stock generally. In order to bear out some of these asser- 
tions I enclose a tracing taken from one of the working drawings 


| of the London and Birmingham Railway. 


It may seem absurd to call attention to the fact that the best 


| way of causing timber to decay is to have it half in and half out of 


the ground, yet this is the condition of, probably, nearly half the 

sleepersin use upon ourrailways. Inthesedaysofcomparatively small 

dividends ard increased working expenses, I suggest thatalittlemore 

attention to the maintenance of the permanent = would be one 

way of meeting these difficulties. y. LAWFORD. 
12th July. 








THE NEW ZEALAND IRON AND STEEL CoMPaNy, LiwMITED.—A 
company under this title is being brought out to work the well- 
tented by Mr. E. M. 
Smith. The capital is £450,000 in 450,000 shares of £l each. It 
is well known that there are enormous deposits of this sand on the 
coast. Hitherto it has not been found possible to smelt it. It 
appears from the prospectus that there is plenty of coal available 
on the spot. 

A New PLEASURE STEAMER FOR CARLINGFORD LouGH—the 
Pioneer—has just passed the final Board of Trade examination. 


| Her certificate has been granted for 166 passengers, and she has 


The 


commenced to ply for hire on Carlingford Lough to-day. be 
e 


machinery is made by Messrs. Robey and Co., Lincoln. 


| engines are a high-speed balanced type usually employed for electric 


light work, and run noiselessly. The cylinders are 54in. in dia- 
meter by 5in. stroke, and will make at ordinary speed revolu- 
tions, while the propellers, by means of 3 to 1 skew gearing, will 
run at 100 revolutions. This will be the usual speed, but if re- 
quired the speeds might be increased to 400 and 153 respectively. 
The propellers are 4ft. 10in. in diameter, having a pitch of 6ft., 
and are Mr. Barcroft’s patent design, being partially immersed, 
and the depth from the surface of the water to the lowest part of 
the blade being only 2ft. 3in. 


DeatH OF Mr. Patrerson. — The death of Mr. William 
Hammond Patterson removes a highly - esteemed official of 
the Durham Miners’ Association, a trades union leader who 
has been much to the front during the last thirty years, 
and while doing his best for the men, has acted so as to 
earn the good opinion of the employers. Mr. Patterson, who 
was born in 1847 in Northumberland, has been connected with the 
Durham Miners’ Association since its establishment in 1869, and 
from 1870 onwards he was financial secretary. Since 1890, when 
Mr. Crawford died, he has a the position of general secre- 
tary, but of late, through ill health, he has been unable thorougaly 
to carry out the duties of that office. He has striven to make the 
relations between masters and men as harmonious a possible, and 
if the men would have listened in 1892 to his advice and that of 
his colleagues, there need never have been the disastrous strike 
that there was, astrike of which the men had al ther the worst. 
Mr. Patterson’s _— deeds were highly eulogised at the Durham 

emonstration held last Saturday, and there can 
be no doubt he was deserving of the praise bestowed upon him. 
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*,* AU letters intended for insertion in Tae ENGINEER, or containing 
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not necessarily for publication, but as a proof of good faith. No notice 
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*.* We cannot undertake to return drawings or manuscripts; we must, 
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REPLIES. 


Marine.—Sea water boils at about 213 deg., with the barometer at 30in. 

H. H. A. 8. (Stockport.)—The address is 100, Westminster Eridge-road, 
London, 8.W. 

Nemo (Birkenhead.)—It is against our rules to recommend special 
makers. Consult our advertisement pages. 

H. P. (Hammersmith )-We cannot name any work more likely to suit 
you than Milier’s little book on ‘‘The Calculus,” which you can obtain 
through any bookseller dealing in scientific works. 

A. (Coventry.)—We have heard of so many processes for soldering 
aluminium that we are incredulous. We understand that the frames 
to which you refer are cast in one piece. 

H. W. W. (Yarmouth.)—The boiler will not make steam because your 
fireman does not understand Welsh coal. Carry a heavy fire instead of 
a thin one, and you will have no trouble. 

A. H. B.—We are not certain as to the melting point of nickel. It is 
much higher than that of silver. It can just be melted in the highest 
heat of a blacksmith’s hearth. Various melting points are given by 
various authorities. 

Metron (Liverpool.)—We are not aware of the existence of any law that 
would prevent you from adopting the metric system in your sbops if 
you think proper. You may, perhaps, have some difficulty with your 
workmen, but that is quite another matter. 

J. H. W.—In Captain Schomberg’s “ Naval Chronology,” published in 
1802, the Foudroyant is called the Foudryant. In 1782 she outsailed 
every ship in ‘Admiral Barrington’s squadron. We do not think that 
the claims now made for her on the score of speed, are exaggerated. 

Arua (Gothenberg.)—The current may very readily go from the con- 
ductor to the zinc roof, but it will dono harm. On the contrary, the 
current may pass from the zine to the conductor. But it is a very bad 
arrangement in other respects. A galvanic action will take place, and 
the zinc will be rapidly eaten into holes. 

L. C. (Patricroft.)—We have never heard of driving belts made of hair and 
india-rubber. There are camels hair belts advertised, and vulcanised 
rubber and canvas belts were at one time in extensive use, although 
they are seldom seen now ‘Possibly some of our readers can give you 
the name of makers of hair and rubber belts. 

H. N. T. (Laxey.)- So far as we are aware there is no book in existence 
on setting Proel valve gear, nor indeed do we see how the subject could 
provide materials for a book. Every modern treatise on the steam 
engine deals with valves and valve setting. If you will say more 
precisely what information you seek we shall be in a better position to 
advise you. 


INQUIRIES. 
MOTORS FOR CARRIAGES. 
S1r,—Can any of your subscribers give me the name of makers of smal] 
engines or motors, steam or oil, for horseless carriages? W. H. 


Old Charlton, July 16th. 





HORSELESS CARRIAGE FOR TWENTY PERSONS. 
Sir,—I want to purchase a road motor carriage to carry about twenty 
passengers. Can any reader recommend any maker to me, and which is 
the best, cil or electricity ? ¥.D. 
Sandgate, Folkestone, July 18th. 


SMALL MOTOR PARTS. 
Srr,—Can any reader let me have the names of firms who would be 
likely to undertake the making of small motor parts? It would be 
necessary for the work to be turned out in absolutely first-class style. 
Holborn Viaduct, E.C., July 16th. H. J. L. 








MEETINGS NEXT WEEK. 
INSTITUTION OF MECHANICAL ENGINEERS.—Summer meeting at Belfast. 
Tuesday, 28th, to Friday, 31st July. Meetings will take place in Queen's 
College and the secretary's office. ese will be open on Monday and 
on each morning at 9a.m. For full programme see page 68 ante. 








DEATH. 
On the 18th inst., at his residence, Pendlebury Cottage, Manchester, 
Exias Dornina, M. Inst. C.E., aged 77 years. 
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THE PRESTON ACCIDENT. 

On another page will be found a statement of the facts, 
so far as they have been made public, of the accident 
which took place at Preston on Monday week. The 
Board of Trade inquiry has not yet been completed, and 
until Colonel Yorke’s report is issued certain matters must 
remain in doubt. But the action of the Board of Trade 
does not affect the legal aspect of the questions raised, 
and as the verdict of the coroner’s jury has been pro- 
nounced, we are free to express our opinions. The acci- 
dent is of peculiar interest in the mechanical sense, 
because of its special bearing on the construction of the 
line, of the locomotives, and of the diamond crossings. 

If our readers will refer to the sketch plan they will 
see that the train running north left the road, and was 
more or less smashed up on the triangular bit of ground 
bounded by the two sets of lines and the Canal Foundry. 
The diamond crossings are very clearly shown, and the 
first impulse is to believe that the leading engine left the 
track at these crossings. It suggested itself to us that if 
these crossings were of the “frog” type in cast steel, 
the cause of the disaster might be found in a flange a 
little too deep on the leading wheels and a frog too shallow. 
In that case the flange might ‘ bottom ” on the crossing 
and so throw the wheel off, as a small amount of bottoming 
would suffice if the train were running at a very high 
speed. We mention this here because no doubt derail- 
ments have been caused in this way. We find on inquiry, 
however, that not cast steel frogs but the ordinary wing 
rails were used. We believe it will be found when Col. 
Yorke’s report appears that the crossings were not the cause 
of the derailment. The only other cause available 
was running at too high a speed round a curve. It 
may be taken for granted that while there is no 
speed ‘high enough to ensure derailment on a straight 
line, there is some speed proper to every curve, any 
attempt to exceed which would be followed by the train 
leaving the rails. But the determination of the speed is 
a very complicated problem, depending for its solution on 
the rigid length of wheel base and the cant of the outer rail. 


that the more flexible the wheel base the higher is the 
speed at which a curve may be traversed ; and it follows 
at once that a bogie engine can run at speeds that an 
engine without a bogie dare not try; and that in all 
probability if the engines drawing the West Coast 
express had been fitted with bogies, there would 
have been no derailment at Preston. To this it 
may, of course, be replied that locomotives with 
a long wheel base are daily running, and have so run for 
many years with perfect safety, notably on the Great 
Northern. But this does not affect our proposition in any 
way. It is a very narrow proposition. It is simply that 
when high speeds have to be attained round curves, the 
bogie is much safer—probably thirty miles an hour safer 
onsuch acurve asthat at Preston—than the engine without 
a bogie. 

We have heard it urged that as the train can only leave 

the rails by the centrifugal effort, and that effort is in no 
way affected by the presence or absence of a bogie, that 
the bogie can do no good; but all this is founded on a 
misapprehension of what does and does not take place. 
The train does not necessarily or invariably go off the 
road outwards. It is just as likely to go off it inwards; 
and we have only to consider this fact with a little care 
to see why. If we watch a locomotive running round a 
curve, it will be seen that it, so to speak, jumps or jerks 
its way round. A pencil on the centre line of the leading 
buffer beam, instead of describing a smooth curve on a 
whitened board laid between the rails, would describe a 
series of short tangents. The leading wheel tries to climb 
the outer rail, and is foreed back by the flange, and this 
is repeated over andoveragain. The transverse range of 
slide may be as much as half or three-quarters of an inch, 
and the shift inward is greatly helped by the cant or 
elevation of the outer rail. Now the centre of gravity of 
the engine being probably some 6ft. or so above the 
rail, the centrifugal effort throws a heavy additional load 
on the outer wheel. Experiments have shown, indeed, 
that the load on the inner wheel may be very small, while 
that on the outer wheel is augmented 50 per cent. cr 
so. The extra loading to the outside promotes safety, 
in that it tends powerfully to prevent the outer flange 
from climbing. It, in a sense, pins the engine down to 
the road ; but, on the other hand, there is so little stress 
on the inner wheel that when the engine performs one 
of its slides towards the centre of the curve, the flange cf 
the inner wheel may very readily mount the rail, and this 
is the reason why in so many cases the derailment takes 
place to the inside of the curve instead of the outside. 
If any of our readers interested will take a drawing-board 
and a sheet of paper, and set out thereon a six-wheeled 
engine on a curve, he will quickly understand why the 
engine cannot get round save in the tangential way we 
have described. If we consider what will take place 
with a good traversing bogie, it will be understood 
quite easily that as the wheel base is very short, and 
the bogie axles radiate to the centre of the curve, there 
will be practically a suppression of the tangential 
mode of progression, and the engine will slip round 
the curve easily. Nothing will so quickly bring the 
truth home, however, as to ride first on the buffer beam 
of a bogie engine and then on the buffer beam of an 
ordinary six-wheeled engine. But, indeed, the facts are 
so well known that in all, or nearly all, modern loco- 
motives not fitted with bogies, the leading axle can 
radiate, and traverse through a distance of a couple of 
inches, and in this way progress round a curve is greatly 
facilitated. But the best of these arrangements is not 
equal to the bogie, which exerts a specially beneficial 
action in the way of coaxing the leading end of the engine 
round curves. 
It would be sheer waste of time just now to go into 
figures concerning the centrifugal force exerted by the 
engines in traversing the Preston curve, because we are 
in ignorance of the radius of the curve at the place 
where the engine left the rails, and the velocity of the 
train is for the present an unknown quantity. 1t ought 
to have been ten miles an hour; it may have been sixty 
miles an hour, or twenty miles or forty miles. Perhaps 
Colonel Yorke can find out what it was—though we 
doubt it. It is enough for the moment to direct attention to 
the fact that the bogie engine is better and safer in every 
way for traversing curved lines at high speed than the 
locomotive without one. We do not think this truth has 
ever been brought before into prominence. The bogie 
has been favoured for many and varied reasons, but we 
are not sure that its position as something absolutely 
indispensable to safety for high speeds on crooked roads 
has hitherto been recognised. Of late years we have 
heard most about high speeds from the States, and much 
fast running has no doubt been done round curves; but all 
United States engines have either a bogie or a pony 
truck. 


SMOKE PREVENTION. 


THE attempt recently made in Sheffield to reform the 
condition of the atmosphere is worthy of all praise. Itis 
true that little or nothing in the way of improvement has 
come of the action taken by the Sheffield Daily Telegraph ; 
but the struggle to abate smoke is none the less in- 
teresting, and indeed, properly treated, instructive. The 
philosopher standing apart and considering the whole 
subject from various points of view, sees much that it 
is not given to others to see. It is, for instance, well 
known that it isa simple matter so to treat a furnace 
that the evolution of smoke will be small, so small that 
it will not be worth notice. An army of inventors and 
patentees are ready to show the world how the thing is 
to be done; but, indeed, no invention or patent is needed. 
It suffices to admit air above the fire in the right way 
and the end is attained. Yet the very ease with which 
the evolution of smoke may be prevented, coupled with 
the fact that it is not prevented, raises doubts and 
questionings in the mind of the philosopher. ‘“ Surely,” 
he will say, ‘“‘if the prevention of smoke is a desiralle 
thing, and it can easily be attained, and yet is nct 
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To put this in other words, we may take it as proved 





attained, some reason not evident operates to hinder that 





90 


THE ENGINEER 





JuLy 24, 1896, 





_—— 





prevention.” It must not be forgotten that attempts to 
prevent the production of smoke, or to consume it, or 
get rid of it somehow, have been made almost from the 
first moment that coal was used to any considerable 
extent in the arts and manufactures of the country. It 
is a singular and noteworthy fact that they have not 
succeeded. Sheffield, for example, is at least as smoky 
a town to-day as it was fifty years ago. There must be 
some reason for this, based on the principle of the 
survival of the fittest. The smoking furnace appears to 
live, while the non-smoking furnace dies. 

Now if we go beneath the surface and try to search out 
the cause of this deplorable fact—to ascertain the reason 
why Sheffield is filthy—it will be found that the smokeless 
furnace is not in all cases and ways desirable. Much 
nonsense has been said and written about the waste of 
fuel entailed by the production of smoke. It has been 
pointed out, however, that as a matter of fact the quan- 
tity of carbon thus wasted is quite insignificant. A few 
ounces of coal will leave a trail in the air half a mile 
long. Baftled on this score, the smokeless folk have 
persistently urged that the waste was not due to un- 
burned carbon. but to the production of carbonic oxide 
instead of carbonic acid in the furnace. But careful 
experiments, conducted under all sorts of circum- 
stances, have shown that this evolution of carbonic oxide 
is a myth. Beyond this, Dr. Anderson has directed 
attention to the fact that a non-luminous gas flame 
has little or no radiant heat; and that for the pur- 
pose of making steam, a smoking lurid flame may 
be, and usually is, far superior to a bright fire 
and a clear flame. Moreover, the prevention of smoke 
is commonly effected by the admission of a large volume 
of air over the fire—much more air than is needed for 
combustion. The result is that it is no uncommon thing 
to find a boiler which has steamed well while the chimney 
gave out volumes of smoke, steam very badly indeed 
when fitted with smoke-preventing appliances. Many 
years ago a determined effort was made to prevent certain 
tug boats on the Thames from smoking. The attempt 
was in one way quite successful; in another it was a 
total failure, because the boilers could not make steam 
enough under the new conditions. Facts such as these 
are not easily realised. Many worthy persons are slow to 
believe them, or will not believe them at all. But they go 
very far to explain the apparent apathy of steam users, and 
theirreluctance to interfere with firing arrangements which 
have served them well. Again, nothing is more often heard 
in this connection than the statement that the prevention 
of smoke means a direct reduction in coal bills. The 
statement has no general application. It is true of certain 
special cases, but not of all. If there was really one- 
half the money to be made that the world is told may be 
made by preventing smoke, then no smoke would be seen. 
As a rule, it will be found probably alittle more expensive 
to prevent smoke than not. In particular cases automatic 
stokers have effected a considerable saving ; but this, as a 
rule, has had nothing to do with smoke prevention. The 
firing machine permits an inferior fuel to be burned, and 
thereis asavinginconsequence. Small slack at 3s. 6d. a-ton 
takes the place of round coal at 8s.6d. There is here a large 
margin foreconomy. We do not wish it to be assumed that 
we are opposed to the prevention of smoke when coal 
is burned to make steam; far from it. But we assert 
that the thing should be done, not because money is to 
be saved thereby, but because it is expedient that the 
atmosphere of our towns and cities shall be kept as clean 
as possible. Smoke, in one word, should be prevented, 
not in the hope of reward, but simply because it is right. 
And here a word of advice may be given with propriety. 
When there is boiler power enough available, it is com- 
paratively easy to do that which can only be brought 
about with much difficulty when the firemen are daily at 
their wits’ end to keep steam. 

In cities like Sheffield the steam boiler furnace is by 
no means the worst offender. The air is darkened and 
polluted by the smoke from steel and iron furnaces. In 
the old days of puddling it was simply impossible to 
prevent this, for during certain stages of the process a 
deoxidising flame had to be maintained over the metal, 
and the admission of air was purposely checked. Atsuch 
times the furnace evolved volumes of smoke. The 
puddling furnace is almost a thing of the past, but no mill 
manager likes to see so much air admitted to his heating 
furnaces that oxidation may readily take place. Apart 
from this, it is a very difficult matter to work a large 
heating furnace with raw coal in such a way that it will 
not evolve volumes of smoke. Indeed, it may safely be 
said that the difficulty with North-country or Midland 
coal rises to the magnitude of an impossibility. This is 
the reason that such a district as ‘‘ The Wicker,” in 
Sheffield, is always enveloped in clouds of black 
smoke. It is not the boilers but the great furnaces 
in the armour-plate mills, &c., which are respon- 
sible. The only way out of the difficulty lies in 
gas firing. But it must be admitted that for certain 
purposes gas firing does not answer as well as raw coal. 
It is possible that the objections to its use may be over- 
come; but there they are, and the attempt to render 
Sheffield smokeless ought to have taken the form of a 
propaganda in favour of the producer and the regenerator. 
Hitherto these have made slow progress to adoption in 
Sheffield. For the Siemens-Martin process, it is true, 
they are indispensable, but for metalliferous work 
generally their use appears almost to begin and end with 
the open hearth. Producer plant is enormously expen- 
sive, but it pays well in the long run, and it is beyond 
question, we think, that a great work could be done in 
Sheffield if only firms would put down and use gas 
firing plant instead of raw coal. In this Sheffield and 

many other manufacturing towns will find salvation. 
But even then we can, perhaps, hope only to see smoke 
abatement effected, not smoke prevention. 

Nothing is more easy than to sit at a desk and pen 
denunciations of smoke. So far as we know, no indi- 


vidual living has a good word to say for smoke in the air. 
Any utterance indeed, however extravagant, concerning 





it, if only in the way of denunciation, is sure to be 
popular. But as we have said, the very fact that this 
is the case, and the yet more patent fact that 
Sheffield is what it is, ought to induce writers to 
stop to think whether, after all, there is not some 
method in the madness of our great towns. If hun- 
dreds of thousands of people complain bitterly, and 
invoke the aid of the law to abate a nuisance, and yet 
the nuisance is suffered to continue, it seems to be 
evident that something can be said for the nuisance. 
Some purpose is served by it. The intelligent, able men 
who manage our mills and our forges would not suffer 
the evil to prevail if they saw their way to dispense with 
it. So long as this fact is overlooked, or its importance 
undervalued, so long will the smoke nuisance continue. 
Furnaces smoke because smokeless combustion will not 
effect the intended purpose; and those who want to 
effect a change for the better, and to obtain purer air in 
their cities, must give up the old parrot cries. It is quite 
easy to so burn coal that it will not make smoke. Buta 
considerable section of mankind has to be shown how to 
make smokeless fires always answer any and every pur- 
pose. We are far from saying that this is an impossible 
thing; but it is none the less true that it has not yet 
yet been done. We are not, indeed, at all certain that 
any intelligent attempt has been made to do it. 


FORMUL® FOR ARMOUR-PIERCING. 


THE article on the perforation of armour of July 3rd 
last has led to correspondence which calls for a few 
remarks. First, it should be pointed out that in one line 
is a mistake of v? for v’ in the line in which Krupp’s 
formule is raised to the power 3. Both Tresidder’s and 
Krupp’s formule becoming under certain conditions 
@ v* X some constant—that is, as stated, they be- 
come identical. On this subject we have received the follow- 
ing remarks from Captain Tresidder :—‘‘I take it that all 
formule except mine originally started from the basis @, 


‘ and when the results of this disagreed 


2 


: W 
varies as —- 
with experiment, all the exponents—except that of »v, 
which was held sacred—were in turn manipulated by 
guess, without logical reason, to make the formule fit the 
facts. Atleast I have never seen any attempt, even, to 
explain logically the presence of ¢ in any power but the 
second, nor of W and D in any but the first. I, on the 
one hand, starting from first principles, came to the con- 
clusion—by logical steps fully set forth in my pamphlet 
on the subject—that the true basis formula should be ¢* 


varies as sg’ and on testing this, it at once agreed 
cf 


with experiment without having undergone any manipula- 
tion whatever. It further transpired subsequently that all 
the manipulations of exponents in the most recent formule 
had tended in disguise to discredit v? and to establish v*. 
That of Krupp can, as you point out, under certain fairly 
normal conditions of relation between W and d, be 
actually written in the identical form I arrived at. My 
view is that other investigators have got fairly correct 
though unnecessarily complex formule by starting from 
a wrong basis, and repeatedly modifying till the results 
conformed to experience; while I arrived at a satisfactory 
result in the first instance by examining the premises, 
finding them wrong, and correcting them. To use 
metaphor, the need for a perforation formule may be 
likened to a hole that is not accessible for measurement 
but needs plugging. All who have gone before me have 
said in effect, ‘generally accepted mathematical theories 
indicate that the hole is square.’ They then made 
square plugs; tried them, chipped them, and kept on 
trying and chipping till they roughly fitted, some in- 
differently and some well. I attacked the calculations 
independently, ignoring supposed mathematical premises 
that my reason refused to confirm, and came—by steps 
whose logical sequence eminent mathematicians have 
been asked in vain to disprove—to the conclusion that 
the said premises were inaccurate, and that the hole was 
round. So I made a round plug, and it fitted at once. 
Later on, examining the other plugs, it became apparent 
that, although starting as squares, all their corners had 
been trimmed off in the process of fitting, and their final 
shape wae in every case more or less round, and the 
most nearly true rounds fitted the best.” 

It is due to Captain Tresidder to give his views thus 
expressed. It is, on the other hand, due to the ‘‘eminent 
mathematician” alluded to to point out that our state of 
knowledge is such that it is hardly fair to claim that they 
are in a sense defeated because they do not disprove 
every formula to which they object. The truth is, that 
little can be said for some of the terms beyond the fact 
that they seemed to fit various problems fairly well. To 
start with, while a round hole, with or without radiating 
cuts, is proportional to the first power of the diameter or 
calibre, and the first power of ¢, the thickness of plate, 
it is wild work raising or modifying the power of ¢, to 
allow for the advantage possessed by increased thickness in 
resisting the action of the shot point before it gets through 
far enough to tear the plate through; and, on the other 
hand, steel may crush up before iv tears, and work of 
compression may be performed which is proportional to 
the area of the cross section, involving the second power 
of the diameter or calibre. It is worthy of notice that in 
the harder plates, where there is less setting up of the 
metal, the formule approach more closely to the work of 
strict tearing or punching. 

It is due to Captain Tresidder, doubtless, to admit that 
our discovery of the identity of Krupp’s modified formula 
with his, on the simple assumption that projectiles 
have uniform proportions, supports Captain Tresidder’s 
position so far as it goes, but we have not clear light on 
the subject. Lastly, it should be noted with regard to 
Krupp’s employment of a formula, which is our old rule- 
of-thumb in another shape, the results are only true for 
plates of extraordinary excellence. One or two of Krupp’s 
own champion plates come up to the standard thus 





indicated, and even very slightly exceed it; but as yet 








ey 


no ordinary plates that have found their way into the 
service have reached it, 
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SHIPBUILDING AND ENGINEERING IN JAPAN, 


Tue already considerable fleet of the Japan Mail Steamship 
Company will in some six months’ time be augmented by as 
many as six steamships, aggregating about 33,000 tons gross 
register. Four of these vessels, which are all mainly for cargo 
carrying, are now building on the Clyde; two at Messrs, 
D. and W. Henderson’s, Partick, and two at Messrs. Napier, 
Shanks, and Bell’s, of Yoker; one is on hand in the yard of 
Messrs. Workman, Clark, and Co., of Belfast, and the sixth is 
being constructed by the Japanese themselves in Nagasaki, 
This important undertaking on the part of the Japanese is 
not being proceeded with entirely independent of help from 
this country. The vessel is, like all others, being built 
according to Lloyd’s Register Rules for the 100 A 1 class, 
The plans and working data, too, have been furnished by one 
of the Clyde firms who have similar vessels on the stocks, 
Most of the material required for construction has been pur. 
chased from the Steel Company of Scotland, and other 
makers in the Clyde district, and the company named has 
just finished the casting of a steel stern frame of massive pro- 
portions for the vessel. This continued reliance on British 
skill and ready resources is no doubt gratifying, but it must 
not be overlooked that the Japanese, whose powers of acqui- 
sition and assimilation of knowledge and methods have fre- 
quently been proved of late, will not always be content to 
share their contracts with us. Many things, indeed, point to 
a time not so far distant, when, both as regards ship design 
and construction, and even the production of structural 
material, Japan will not only be largely independent of us, 
but probably our rivals, in supplying the needs of other coun- 
tries. In this connection itis worthy of note that the Japanese 
Government has, it is reported, arranged with Sir William Arm. 
strong, Mitchell, and Co., for the establishment of a steel 
works in Japan. The material, as at present, is to be 
imported from Britain—for a time at least—as the extra cost 
is much more than compensated for by the cheapness of the 
labour. Itis also said that nearly one-fourth of the workmen 
to be employed are to be imported from England, the 
remainder being Japanese. A fixed subsidy is to be given to 
this Anglo-Japanese enterprise by the Japanese Government 
for a stated period, on the expiry of which the Government 
will acquire the works and all manufacturing rights. The 
Japanese Diet at its recent session, amongst other large votes 
for the industrial development of the country, set aside— 
payment to be extended over seven years—no less asum than 
80,905,638 Yen—roughly sixteen and three-quarter millions 
sterling—for the construction of ships and the manufacture 
of arms for the navy. 


THE COAL TRADE. 


THE intelligence this week that three new coal pits are at 
present being sunk in Lancashire, which will probably, when 
completed, find employment for nearly 1000 men, brings 
once more prominently to the front the question, ‘‘Is the 
coal trade being over-developed?’’ It was only last week 
that we were told that the result of the borings in the Kent 
coalfield had established that there were there 30,000,000 tons 
of coal per annum for a century ; and still the new collieries 
and new finds go on. It is this alleged over-development 
which forms the crucial point in the opposition which the 
colliers are manifesting to the present demands of the ccal- 
owners for a 10 per cent. reduction. The men declare that 
the current unprofitable selling rates are due to the existing 
excessive production of minerals and to the failure of the 
colliery proprietors to agree among themselves upon some- 
thing like a common price—-which should be a living one— 
for steam and gas coals. The men categorically state that 
they object to being made the sufferers through what they 
term a want of combination on the part of the producers. 
Certain of her Majesty’s Inspectors of Mines well qualified 
to form a judgment upon the point estimate that the present 
annual output of coal in this country could be increased by 
25,000,000 tons without any addition to the present collieries, 
so large is the productive capacity already available. While 
there may be something to be said on behalf of the position 
which the colliers to-day take up, it has to be remembered 
that last year, broadly speaking, the only increase in the coal 
output was Scotland, where the output advanced from 
21,481,554 tons in 1894 to 28,792,695 tons, thus showing an 
advance of 7,311,141 tons. In 1894, however, there was the 
long Scotch strike, so that comparison with the figures for 
1893 is more conclusive. Even measured with that year, 
however, the output of last year was an excess of 
3,309,777 tons. All this while the tonnage raised in the 
area of the collieries covered by the operations of the Miners’ 
National Federation has been falling ; last year the decrease 
was 2,870,975 tons. Northumberland and Durham and 
South Wales are also less in their output; adding to the 
decline in the Federated districts the amount of 2,648,459 
tons, makes a total for the whole of England and Wales of 
5,519,414 tons less last year than in the year before. These 
are figures for both men and masters to ponder. 


GREAT EASTERN RAILWAY WORKS. 


In the past half-year the Great Eastern Railway Company 
expended the considerable sum of £299,103 on capital 
account, and some of the details of the expenditure have 
interest. Out of it £119,300 was spent on lines open for 
traffic. No less than £112,378 of this latter sum was expended 
on land, &c.; on the widening of lines, chiefly between 
Whitlingham and Wrotham, the expenditure was £31,€C0; 
works at Cambridge took £16,191, and works at Stratford 
£14,036, and there were many minor items bringing the total 
to that above stated for the lines open for traffic. Then there 
was the expenditure of about £59,244 on additional working 
stock, about four-fifths of which were spent on additicral 
wagons. A subscription of £100,000 to the Lancashire, Derby- 
shire, and East Coast Railway, and the payment of £7633 
for an additional river boat for the steamboat service, cc1n- 
pletes the details of the capital expenditure of the company, 
as they are officially given. In the current half-year there is 
an expected expenditure that will be a little less than that of 
the past half. It is officially anticipated that £108,000 will 
be spent on the lines that are open for traffic ; that £170,C00 
will be spent on working stock, and the smaller sum of 
£60,000 will be subscribed to the Lancashire, Derbyshire, ard 
East Coast Railway. The capital expenditure of the Great 
Eastern Railway is thus coming within moderate limits, fcr 
the total anticipated expenditure after the end of this year 
is put at about £234,074, so tkat the total is small 
to what the yearly addition to capital was in the 
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times when the vast additions were being made to the|he strongly expressed his conviction as to the ac-|many condensing engines, even of small size, will 
Liverpool-street Station and other works in and near the| curacy of the law, “that the initial condensation | give, this statement is very misleading. As though 


metropolis. That large expenditure of the past is now bear- 
ing fruit, and seems likely to give an increased yield in the 
future, for the increase of the population goes on in the 
suburban district of the company. The widened railways 
into these suburbs enable the service to be fuller and more 
punctual, and the growth of the population swells the volume 
of travel and of needful traffic. Thus the position of the 
Great Eastern becomes more secure and its service larger. 
In the past six months it carried no less than 44,874,439 
passengers, apart from the large number of season ticket 
holders, so that its passenger traffic must be about the 
largest of any British railway, as far as numbers go. 








LITERATURE. 
Les Iocomotives Suisses. By Camimie Barsey. Ch. 


Eggimann et Cie. Genéve. 1896. 


Tus is a magnificent folio, splendidly printed, and illus- 
trated by eighty phototypes and eighty-one plates. 
These last are outline scale drawings fully dimensioned, 
imperfect, however, in that they are too fine and delicate 
in the line work. They have been reduced by photo- | 
graphy from larger drawings, and the originals are not | 
sufficiently coarse in line for the purpose. This, after | 
all, is but a slight blemish. M. Barbey has produced, 
we believe, the first volume that has been devoted | 
solely to a description of the locomotive engines of a| 
single European country. | 

Switzerland presents certain features of peculiar in- | 
terest for locomotive work, and M. Barbey has Reel 
overlooked the fact. In his preface he tells us that his 
book makes no pretence to be scientific or didactic—it 
is simply a description of the various types of locomotive | 
in use in a country for the most part mountainous, and | 
where the conduct of traffic presents special features. | 
He begins with a general account of the Swiss railway | 
system, its trace, its profile, and its influence on the 
construction of the rolling stock. He gives a summary of 
the peculiarities of each line, and describes the system of 
Government regulation and classification, which is carried 
out with considerable minuteness. The Federal department | 
of Postes et des Chemins de Fer exercises supreme autho- 
rity in the construction of lines, and the exploitation 
of all railway companies. The department classifies all 
locomotives as follows :—A, express engines with a speed 
of forty-three miles; B, passenger engines, thirty-six 
miles ; C, goods engines, thirty miles an hour ; D, mountain 
locomotives, thirty-one miles an hour; E, engines for | 
secondary lines; F’, shunting locomotives; G, engines for 
narrow-gauge roads; H, engines for rack railways; HG, | 
locomotives for mixed traffic; while two sub-heads | 
include Engerth pushing engines and tenders. 











Small | 
as Switzerland is its locomotives are supplied by no | 
fewer than nineteen centinental firms. M. Barbey de- | 
cribe all the different types of engines, coming under the | 
classes particularised above. Each is illustrated by one | 
or more photographic reproductions. Nothing that we | 
have seen can be better of their kind than these views. | 
In not a few cases they are more than photographic | 
reproductions ; they are artistic pictures, and in no case 
has accuracy of detail been sacrificed. We may cite as’ 
an example the illustration of a Paris, Lyons, and Medi- 
terranean Railway, Series B. This is a huge engine. 
The picture of it is but 2in. long, and yet the details | 
are —* out clearly. Many of the locomotives 
illustrated are very peculiar. As, for example, a four- 
wheeled engine with a four-wheeled tender on the Nord 
Est, page 36; the engine, admirably illustrated on 
page 118, for the St. Gothard line, type A?, with six 
coupled wheels close together; the trailing axle under 
the fire-box; outside cylinders and a four-wheeled bogie, 
the trailing wheels of which are far in advance of the 
cylinders; the compound double-bogie Mallet engines, 
built by Maffei in 1891 to 1894, and illustrated on 
page 123, and many other engines. 

Although M. Barbey modestly disclaims the ré/e of 
a scientific teacher, his pages in all cases supply nearly 
all, if not all, the practical information that a loco- 
motive superintendent can desire. We are told often in 
detail the nature of the work to be done, and the results 
obtained by each type of engine in doing it. Nor does he 
confine himself to locomotives ; he has something to say 
concerning signals, train lighting, and train heating. 

The book contains admirable maps. It is frorh first to 
last thoroughly well done, and the outlay on its produc- 
tion must have been very considerable. As is the prac- 
tice abroad, it is published unbound. We are unable to 
state the price; but we are informed that as the method 
adopted in reproducing the photographs admits of only 
a limited number being printed, the edition is confined to 
400 volumes. The engineer interested in locomotives 
who fails to obtain a copy will be unfortunate. 





The Steam Engine considered as a Thermodynamic Machine. 
A Treatis? on th: Thermodynamic efficiency of Steam 
Engines. By James H. Correriwy., M.A., F.R.S. Third 
edition revised. London: E.and F.N. Spon. 1896. 

In this edition of Mr. Cotterill’s well-known book, only 

very slight revision of that which appeared in the second 

edition has been made. The review we published in our 
columns of that edition* might almost be written again. 

Experience in the past five years has not given reason for 

any change in the remarks then made. Some important 

papers have since then been published, and amongst 
them that of Capt. Sankey, read during the recently 
closed session of the Inst. C.E., on the “ Thermal 

Efficiency of Steam Engines,” being one of the best, and 

its subject forms that of the first committee on steam 

engine matters appointed by the Institution. It is on 
the allied subject of missing work that one of the chief 
additional appendix notes, Chapter XI., has been made 
by the author. He has, however, omitted a note on 
initial condensation, in which in the previous edition 
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in a steam cylinder is proportional to the loga- 
rithm of the ratio of expansion.” The growing proof 
of the reduction of losses by reduction of clearance 
without any reduction of the ratio of expansion is pro- 
bably the reason for this. A note, consistent with recent 
experience, is added concerning the possible gain by 
superheating. In several places a judicious reserve is 
noticeable on questions concerning cylinder condensation 
and the necessity for further experimental observation 
before anything like a law on the subject can be deduced, 
and numerous small but important revisions are made in 
this part of the book. A paragraph on this subject is 
also added in Chapter XI., to the effect that in compound 
engines the consumption of steam ‘‘depends on the 
condensation which occurs in the high-pressure cylinder 
before cut-off; after cut-off in this cylinder the con- 
sumption is fixed, and cannot be effected by the condensa- 
tion in any cylinders through which the steam passes on 
its way to the condenser.” This is a statement which 
will probably be altered in another edition, for the 
variation in the condensation of the high-pressure cylinder 
before cut-off has to be accounted for, and the statement 
that the consumption “ cannot be affected by the con- 
densation in any cylinders through which the steam 
passes on its way to the condenser,” misses the main point 
tostateatruism. The pressure in the second or second and 
third cylinders cannot be without effect on the quantity 
of steam entering the high-pressure before cut-off, any 
more than, to go to extremes for illustration, the connec- 
tion with a condenser could be without effect. 

Professor Cotterill has somewhat modified his words 
concerning compound engines in several places, and in 
his third chapter of this new edition he inserts the follow- 
ing paragraph, which is much more consistent with a full 
comprehension of the heat-work value of high-pressure 
steam and of the teachings of experience, than much 
that is written in former editions on the thermodynamic 
efficiency of steam engines :—‘‘ Whether a simple or a 
compound engine is the more economical when each is 
working under the most favourable conditions, with the 
same boiler pressure and vacuum, at the same speed, is 
a doubtful and, it may be added, usually an unpractical 
question. The great economy realised by the introduc- 
tion of the compound engine for marine purposes must, 
in the first instance, be ascribed to the employment of 
steam of high pressure with an amount of expansion 
which could hardly be attempted in a single cylinder.” 
Valuable as Professor Cotterill’s book is, it is obvious 
from several remarks which he makes that he sees that 
the time has come when much of his theoretical treat- 
ment of his subjects would be better dealt with in a new 
book than by revision of the present. This seems to be 
quite clear, although he says that in his judgment “ the 
time has not yet come when a thorough-going revision of 
the two concluding chapters could be attempted with 


| advantage,” these two chapters being on the “ Action of 


the Sides of the Cylinders and of Water Remaining after 
Exhaust,” and “‘ Experiments on Steam Engines, Con- 
ditions of Economical Working.” 

Petroleum: Its Development and Uses. By R. NELSON 
Boyp, M.1.C.E. London: Whittaker and Co. 1896. 
THE ever-growing use of petroleum in its crude and 
numerous distillates, pure and mixed, has directed the 
attention of many writers to their history, developments, 





| and applications of which the author of this little book 


gives an account, which, though brief, is sufficient for 
many purposes. The more recent developments of the 
use of petroleum as fuel, and in internal combustion 
engines, have added largely to the consumption of these 
hydrocarbons, and directed attention to the somewhat 
difficult questions of storage and ‘carriage which are 
briefly touched upon, as well as some of the regulations 
concerning them. The author is somewhat enthusiastic 
concerning the use of petroleum, and is inclined to give 
it too high a value as fuel compared with coal. He puts 
the value of one ton of petroleum as about that of two 
tons of steam coal, although he quotes Unwin’s figures, 
which give for the heat of perfect combustion of average 
coal, 1:0; steam coal, 1:15: anthracite, 1:2; and petro- 
leum (Royal Daylight), 1:4; Scottish shale lamp oil being 
1°42. He gives a chapter on flashing point and oil lamps, 
a subject on which Sir Henry Roscoe’s recent experi- 
ments and evidence before Mr. Mundella’s Committee 
are of high value. A short chapter is given on oil engines, 
in which much of the space is occupied on questions 
relating to petroleum and its products, 16 per cent. of 
the American crude oil being volatile oils, having a flash- 
ing point below that adopted in this country for lamps 
and for storage regulations. The proportion being so 
large, the general use of light oil or spirit for motors in 
countries wherein petroleum is refined is easily under- 
stood. As oil refining is carried on in most countries in 
which a considerable duty on the imported oil is imposed, 
the use of light oil motors will long continue. The writer 
of this chapter has endeavoured to cover too much 
ground in the space at his disposal, and no makers of 
oil engines will recognise their engine in the following 
paragraph :—‘In some [engines] the air only is com- 
pressed, and the oil charge in its chemically or mechani- 
cally divided state is injected just before admission to 
the cylinder; some makers heat the air before admission 
to the cylinder, some warm it, some admit it cold.” In 
some oil engines—not spirit engines—the ignition is said 
to be effected by a naked flame. This chapter does not 
add much to the value of the book, and the table which 
accompanies it, from Sir G. Molesworth’s Pocket-book, of 
percentages ‘‘ of theoretical heat or combustion, which 
is rendered into useful work by different motors,” is mis- 
leading, incomplete, andinaccurate. Only the older forms 
of gas engine are mentioned, with 2 per cent. for the old 
Lenoir, and 5 per cent. for the Otto Langen; ‘“ condensing 
engine with expansion” 4°5 per cent.; portable engine with 
2-8 per cent.; petroleum engine 8°4 per cent. Considering 
what portable engines did in the Newcastle trials, and what 








feeling that these figures were all very old, except for 
the oil engine, one line is added, “‘ large steam engine, 
best make, nine per cent.” 


The Students’ Lyell. A Manual of Elementary Geology. 
Edited by Joun W. Jupp, C.B., F.R.S. London: John 
Murray. 1896. 

Tuts book is based on the “ The Students’ Elements of 

Geology,” but is very largely the work of the editor. It 

takes the student through the usual stages, and is 

sufficiently well illustrated to give him the great assist- 
ance of learning by graphic aids. It is a pleasantly 
written text-book, and brings many matters up to date 
which are inaccurate in older books. The chapter on the 
elevation of strata above the sea, and on horizontal and 
inclined stratification and faults, is particularly in- 
teresting and instructive to the inquiring student, and 
the chapters which immediately follow are the same. 
The cretaceous, jurassic, and triassic chapters are very 
fully illustrated. The chapters on volcanic, plu- 
tonic and metamorphic rocks, are, with those on strata 
elevation, the most interesting to students of mechanical 
inclination. It is, of course, impossible in a small book 
covering the whole field to go far into any question, but 
the author has touched upon most of the questions in 
these last chapters with some regard to the most recent 
investigations. A good many of the illustrations are 
very old friends, but they are of as good examples as 
could be got now; as, for instance, the well-known views 
from Scrope’s book. More attention to scientific reasons 
with respect to basaltic formations is evident, and with 
regard to the columnar structure, the old notion of the 
formation of the columns from globular masses is 
apparently and properly not even mentioned, a theory 
based on the globular form which decomposed basaltic 
column segments take. The form and position of basaltic 
columns, as determined by the direction in which the 
cooling basalt lost heat most rapidly, is mentioned, but 
it is not mentioned that this explanation is due to 

Mallet, and that the further explanation of the formation 

of the cusp-formed blocks from the columns, and of 

the decomposed spheroids, also form part of the thermo- 
dynamic and chemical explanations given by Robert 

Mallet over twenty yearsago. This must be noted, because 

the peculiar basaltic formations have at times been more 

the subject of discussion than most others in geological 
controversy. 


Alternating and Interrupted Electric Currents. By Prof. 
G. Forses, M.A., F.R.S. Illustrated. London: Biggs and 
Co. Price 2s. 6d. 1896. 

THERE is a good deal in this little book that will inte- 

rest the student of electricity, especially the student to 

whom an analogy is necessary to the interpretation and 
assimilation of an electrical phenomenon. Electrical 
explanation by hydraulic analogy is often resorted to, 
but the mechanical analogy to which Professor Forbes 
appeals is not so common, and is more difficult and in- 
complete. Electrical lag and inertia, as found in mechani- 
cal analogies, are interesting, and many of the experiments 
described by the author are pretty and instructive, but 
the student will not easily form electrical ideas, or ac- 
quire power of what we might call electrical thought from 
the analogy as far as it is followed. The student would, 
without doubt. soon fill up the hiatus between the 
mechanical analogy and the intended explanation of the 
electrical phenomena if the author were at his side to 
answer the obvious questions that arise; but of many of 
the analogies the reader will without this assistance 
say, with Jack Bunsby, ‘the bearings of this observa- 
tion lays in the application on it.’ The difficulties which 
most men experience in conveying clear ideas on a com- 
plex subject to those who are not acquainted with its 
language are exemplified in Professor Forbes’ book, which 
nevertheless will be read with interest by many to whom 
the facts and descripticns of experiment will be of value. 


SHORT NOTICES. 

Blue Book of American Shipping. Contoining lists of American 
and Canadian Lake Vessels, with dimensions, and names and 
addresses of managing owners, statistics of lake commerce, statements 
showing the number and tonnage of ships owned and ships built 
in the United States for a number of years past de, de. 
Cleveland, Ohio, U.S.A. Published by he Marine Review, 
409, Perry-Payne-building.—This is an oblong volume, con- 
sisting very largely of tables. Its principal interest for 
British readers lies in the illustrations with which it 
is crowded. There are many half-tone blocks of the lake 
steamers and some others, These ships are many of them of great 
size, as, for example, the Long Island Sound steamer Priscilla. 
This vessel has a displacement of 4550 tons, and is driven at 
224 miles an hour by double, inclined compound engines, with two 
cylinders 5lin. diameter and two 95in. diameter, all with a stroke 
of 11ft. Some of the lake steamers are very queer craft. The 
book is full of scraps of information of a very heterogeneous 
nature—a directory, portraits, statistics. One of the most 
interesting features in it is a series of tables of the performances 
of modern lake steamers. If the information is trustworthy— 
which we see no reason to doubt—the performance of these vessels 
is very satisfactory. 
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CAM AND 


MR 


CAM AND LEVER-PUNCHING AND SHEARING 


MACHINE. 
THE combined machine, which we illustrate on this page, 
is @ new machine added toa series of useful tools for ship 
builders, boiler-makers, &c., designed and made by the well- 


LEVER-PUNCHING 


JOHN CAMERON, SALFORD ENGINEER 





known firm of John Cameron, Oldfield-road Ironworks, Sal- | 


ford. It consists in arranging on one side of cam and lever- 
punching and shearing machine a limber and watercourse 
pumping machine. This machine has two special punches, 
one for limber-holes 3in. diameter through jin. plate, and 
the other for watercourse holes 2}in. by in. through jin. 
plate, with depth of gap 2lin. The punches are arranged to 
work separately by means of an independent stop motion, 
‘ which saves the trouble and time of changing the punches 
and dies. These punches are fitted in a strong cast steel 
punch-holder, bolted to a cast iron slide, which is worked by 
a steel excentric shaft, the excentric end being fitted with a 
gun-metal nut. The back part of the body of the limber 
and watercourse machine is planed, carefully fitted and bolted 
to a planed joggled face on the side of the body of the main 
machine. The cam and lever machine is capable of punching 
at one end lin. hole through ljin. iron plate. The punch 
ram is of mild steel, machined all over, and fitted with dis- 
engaging motion. This machine is made with Cameron’s 
original patent cam motion, which gives a quick lift to the 
punch and a pause between each stroke. The punch gap is 
33in. The shear at the other end cuts lin. iron plate, 
and has a gap 33in. The punch and shear levers are of cast 
iron, and are fitted with hardened steel plates, where the 
cam acts on them, and wrought iron drawbacks to lift the 
punch and shear blades away from the plate. This com- 
bined machine is driven by an engine bolted to the side oi 
the body. This engine is specially designed for quick 
running, and the wearing surfaces are large, for durabilit; 
and to prevent heating. The total weight of the complete 
machine is 294 tons. 








THE “GIESLER” ELECTRO -MECHANICAL 
WATER WHEEL GOVERNOR. 


WE publish herewith an illustration of a governor much used 
in the United States, and now being introduced into this 
country by Mr. F. Nell, Queen Victoria-street. We think it 
best, as we have not ourselves seen the governor at work, to let 
the makers describe it in their own words. 

“‘ During our earlier experiments,” they say, “our efforts | 
were directed to making a governor entirely electrical—that 
is, one which should use the change in the electric current as 
a medium for governing the water wheel employed in 
generating that current; but the results were unsatisfactory. | 
We finally concluded to accept a pair of balls for this | 
purpose, knowing full well, however, that they would not be 
sensitive enough for that purpose, unless means could be 
devised for multiplying the effect incident to the slightest 
variation in their position. Once more ‘ necessity proved to 
be the mother of invention,’ and after much experimenting, | 
we succeeded in inventing a device which so multiplies the 
movements of these balls, that the slightest variation in their | 
position, due to variation in speed, is instantly multiplied to | 
any desired extent, and enables us to open or close the water- | 
wheel gate long before the ordinary balls, as used in other | 
governors, would show any sign of moving. We can arrange 
the governor so as to fully open or close the water-wheel gate 
in from three to fifteen seconds, according to the requirements | 
of the situation. 

‘Furthermore, this arrangement enables us to use very 
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small balls, because in our governor the balls are relieved of 
doing any work whatever; such, for instance, as lifting a 
valve against pressure, lifting a pawl, or moving a slide, «c. 
Our balls and their attachments are all balanced to the 
finest degree possible, and the slightest variation in centrifugal 
action will at once manifest itself by directly opening or 
closing the water-wheel gate as required. . 

“Having settled this first and fundamental step in any 
governor in such a satisfactory manner, we next proceeded to 
make this movement useful in rotating the water-wheel gate 
shaft. To do this in the same rational way, we adopted the 
electric current regulated by two contact points and a pair of 
magnets. There is no mechanical movement known that 


| will perform the work, which the slightest variation in the 





| dynamos at intervals of twelve to twenty-four hours, according 
to size. 

‘“‘ Referring to the engraving, it will be seen that the entire 
machine is driven by belting on toa pulley 12in. by 44in., 
which should run 350 revolutions per minute. The 
mechanism used for turning the water-wheel gate shaft 
consists of two worms and worm gears, a double-ended flat 
friction plate, and a set of epicyclic gearing. To make the 
governor noiseless, we selected the worms and worm gears ; 
to make it start and stop instantly, the face frictions are 
employed; and to secure a reverse motion for opening or 
closing the gate, which should be positive and free from 
pawls, ratchets, springs, &c., we adopted the epicyclic gears. 
To start up a water wheel, or a train of water wheels, 
connected with our governor, the gate need only be opened 
enough to cause the wheel to turn; the remainder of opening 
and the entire closing of the gate can be done by power by 
simply pushing the double friction plate either way. The 
engraving shows a handle on the magnet lever. 

‘“We have two automatic stops connected to the double 
friction plate ; one of them is to be set so that when water- 
wheel gate is fully open, the pull of the magnet is neutralised, 
so that no further opening of the gate can occur; the other 
is to be set so that magnets are neutralised when the water 
wheel is running at full speed but without load. This stop is 
essential, and in case of sudden relief of load, caused by 
blowing out fuses or any other cause, the governor will shut 
down to normal speed, and keep it there until the operator 
can shut down the water wheel, either by hand or by power. 
To the right of the engraving will be seen two contact points, 
which form a safety switch, and which, in case of belt 
breaking or any unforeseen accident to the governor balls, 
will instantly magnetise both magnets and stop all move- 
ments of the governor until the operator is ready to 
pull the switch to demagnetise the magnets. At the back 
part of the engraving, will be seen a dial plate and finger, 
which will be so adjusted as to indicate the exact amount of 
opening of the water-wheel gate. This is furnished for the 
convenience of the operator, to enable him to see at a glance 
just what proportion of gate opening he is using.” 








PRACTICAL TESTS OF THE KRAG-JORGENSEN 
RIFLE IN THE UNITED STATES ARMY. 

AN official test of the character of the wounds inflicted by 
bullets from the new Krag-Jorgensen rifle, recently adopted for the 
United States Army, have been made at Fort Riley, the targets 
consisting of three human corpses. The test was made under the 
direction of Dr. J. D. Griffiths, Chairman of the Naticnal Com- 
mittee on Testing New Guns, ard a memter of the United Statcs 
Association of Military Surgeons. 

A detail of sharpshooters was placed at a distance of 1000 yards, 
ard then at 1500 yards. The firing was first by singles and then 
by volley. Examinations of the bodies were made at intervals. 
Photographs were made of the wounds, showirg as much as 
possible their nature. The bodies were literally perforated with 
bullets, nearly every organ and muscle being struck. Examina- 
tions were made after the test, and from them the following 
deductions were drawn :— 

At distances up to 1000 yards, the explosive quality of the Krag- 
Jorgensen bullet, and consequently the cruelty of its use, is 
terrific. The explosive quality is most marked in soft tissues and 
cavities, the brain and lung tissues being terribly torn and the 
heart burst. When visceraare grazed bya bullet they are much 
mutilated. Blood vessels are cut, not torn; hence the death rate 
on the field will be very great—four killed to one wounded, pro- 
bably. Tendons are the only tissues in the body which seem to 
be turned aside by the ball. 

Further deductions drawn from experiments by firing into fresh 
and hard earth are as follows :—Battles of the future will not be 
fought at artillery range. Any soldier can protect himself by the 
use of his oe ag as a pick. The best protection is loose, dry 
earth ; next best, loose sand. Hard earth offers little resistance 
to bullets, which pass through 16in. to 20in. of it practically with- 

out mutilation, whereas, that many 
inches of fresh earth tears the bullet 
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| position of the balls indicate to be necessary, so quickly and 


reliably as electricity. We need only say that the electric 
current, as we use it, performs its functions quickly, reliably, 
and is of unlimited capacity. So true is this that one pair 
of small balls will regulate ten water wheels just as well as 
one, by simply connecting the magnets in series to each 
individual governor. 

“The method we employ for making and breaking the 


contact is original with us, and is unsurpassed in its 


operation. The contact points are copper and mercury pots 
filled with glycerine; no sparks of any kind can be noticed, 
and the current necessary for operating the gates of two 48in. 
cylinder gate Victor turbines is about three ampéres under 
a pressure of 110 volts. In plants for electrical transmission 
of power, or for electric lightning, we take the current 
necessary .for operating the governor direct from the line; 


| in factories having their own electric light plants, we would 


propose a small storage battery, to be charged from their 











all to pieces, 

The Krag-Jorgensen carbine has a 
bore of 4th of inch. The barrel 
is 22in. long. The magazine holds 
five cartridges, and has a gate on 
the side. There is a side lever for 
working the repeater. The cartridge 
is about 34in. long, and the projectile 
is of lead and antimony, and has a 
very high force. The carbine is light, 
but is found to be somewhat awk- 
ward to handle, perhaps because the 
soldiers are not used to it. The 
objection to the gun is that its 
bullets will tear a man to pieces, and 
yet let him live to suffer. 

A test of shrapnel shot used by the 
artillery followed the Krag-Jorgensen 
test. The same bodies were used. 
The shrapnel shell weighs 174 lb., 
and has behind it 3} lb. of powder. 
It contains a bursting charge of 24 oz. 
The shell is similar to the service 
one, and differs from tie commcn 
shell in being filled with bullets, and 
having only a sufficient bursting 
charge to rupture the shell and 
release the bullets, which then move 
with the velocity which the shell 
had at the time of bursting. To 
disable a man the bullets must have 
a striking velocity of 500ft. per 
second. They are effective at from 
1000 to 3000 yards. The bullets are 
assembled in circular layers. The 
shrapnel for the 3in. gun contains 
162 bullets, }in. in diameter, and 
weighing forty-one to the pound. 
The total number of bullets and individual pieces in the shell is 201. 

Most of the firing was at 2500 yards. To do effective work the 
shell should burst thirty or forty yards in front of the object aimed 
at. Some very effective wounds were obtained, and the opinion 
strengthened that the shrapnel gun is to be the man-killer of the 
future. The effect of the shrapnel shell in stopping a cavalry 
charge was then tested. A squad of old cavalry horses coming at full 
charge at a distance of 2500 yards were made a target. Although 
at this distance not one of the horses was killed outright, the 
wounds made were of such a nature as to demonstrate thoroughly 
that the shot will stop horses effectively, thus disabling in the 
best possible manner almost any amount of cavalry that dare face 
it. Each piece can be fired twice per minute, making twelve shots 
per minute for a battery of six, which would sweep a wide range. 











THE 29th inst. has been fixed for hearing before the 
Privy Council the petition which Messrs. Willans and Robinson 
have presented for the prolongation of their patent, No. 4901 of 
1892, for improvements in high-speed engines, 
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DOUBLE CROSSLEY GAS ENGINE AND DIRECT- 
DRIVEN DYNAMO. 

WE illustrate by the above engraving a new departure in 
direct-driven dynamos, and what is, we believe, the first in- 
stance in this country of a large gas engine driving a dynamo 
direct. The engine is of the Otto type, by Crossley Brothers, 
and is of their two-cylinder end-to-end design. Both connect- 
ing-rods, as will be seen from the woodcut, are connected to 
the same crank-pin, and the engine is fitted with many special 
appliances to ensure steady running. 

The engine is of 60 nominal horse-power, and, if working 
with coal gas, it would be capable of giving off 164 maximum 
brake horse-power when running at 160 revolutions a minute. 
The crank shaft is cut out of a solid steel forging, and special 
attention has been paid to the length of the bearings, and an 
outer bearing and pedestal is provided to take the weight of 
the fly-wheel. 

The cylinders are 17in. diameter, and the stroke 24in. The 
dynamo spindle is coupled direct to the engine crank shaft 
by means of a flexible coupling. The base plates of the 
engine and dynamo are bolted together, so that the plant is 
self-contained. The dynamo is of Messrs. Siemens Bros.’ 
H.B. type, and is designed to give 750 ampéres and 100 volts 
at 160 revolutions a minute. The machine is shunt wound. 

The engine has been specially designed to work with gas 
from Mr. Ludwig Mond’s patent gas producer and ammonia 
recovery plant, an account of which has very recently been 
given at the meeting of the Iron and Steel Institute. This 
gas has now been used for a considerable time to drive one 
of Messrs. Crossley Bros.’ 25 nominal horse-power engines at 
Northwich, and has proved particularly suitable for the 
purpose on account of its being washed completely free from 
all dust and tarry matter; while it is, at the same time, 
much cheaper than any other gas of the same description, 
owing to common slack being used in the producers, and the 
recovery of the ammonia from the gas covers a notable part 
of the expenditure incurred. 

The engine and dynamo which we now illustrate are 
intended to run an electrolytic installation, at the works of 
Messrs. Brunner, Mond, and Co., Northwich. Messrs. Crossley 
Bros. have recently supplied two engines of similar construc- 
tion to the above for driving direct-coupled dynamos in 
connection with an electrical tramway abroad; and they 
also have three similar engines on order for the London 
County Council for driving centrifugal pumps at the new 
pumping station at Heathwall, Battersea. 





LAMONT’S IMPROVED SIMPLE STEAM PUMP. 





WE illustrate a very simple steam pump, made by Messrs. 
Lamont and Bonthron, of Hawkhead Works, Paisley. The 
principle on which it works is that instead of a fly-wheel, the 
engine stores a little energy which is given out in reversing 
the slide valve before the engine comes to rest at the end of 
the stroke. There is no dead point; the slide valve must be 
open either to one end of the cylinder or the other. So far, 
this is not novel; but as the movement of the slide valve 
would be instantaneous to full port opening, and cause a 
severe shock on the pump valves and pipes, the main piston 
is made to shut off the exhaust near the end of the stroke, 
thus cushioning itself as ina duplex pump. An auxiliary 
valve is used to work the “ puff” piston, to admit steam by 
a small independent port to the extreme end of the main 
cylinders, and so begin the return stroke slowly, and allow 
the pump valves to close quietly and without shock, As soon 
as the main piston moves, it opens up the main port and 
allows full steam pressure on the piston. By adjusting the 
stop nuts on the valve spindle, the stroke may be reversed as 
slowly or as quickly as desired, and all wear and tear of the 
valve gear compensated for. The whole arrangement is very 
simple and satisfactory. There are no adjusting valves and 
cocks requiring constant skilled attention, the gear is all 
outside and positive in action, the engine will reverse itself, 
the action of the “‘ puff” piston is only depended on to give a 
full port opening, and ensure the slide valve being always at 
one end or the other of its stroke. 

The “puff” piston being mechanically controlled by out- 
side gear is not likely to set fast through being out of use for 
some time or insufficient lubrication, but if it should, can be | 


easily seen by the movement of the spindle and rectified. 
The slide valves are flat-faced, of the ordinary type, and easily 
kept in order. The piston cannot strike the ends of the 
cylinder, although rods should break, as the supplementary 
port at the end only opens to steam and never to the exhaust. 
It will be readily seen that this type of pump may be advan- 
tageously used where light weight and compact design are 
required, and is especially suitable for automatic work. It 
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will start from any position of the stroke. It has been suc- 
cessfully used for boiler feeding, fire extinction, pumping out 
mines and quarries, bilge ballast and sanitary pumps on | 
board of steamers, and other purposes. 

The illustration, from a photograph, represents an ordi- 
nary stock pump, supplied to passenger steamers for 
boiler feeding, fire, and bilge pumping. The sectional | 
engraving will serve to make the action clear. P is the 
auxiliary piston, which, with both slide valves S and T, is 
moved by the main piston B, before coming tc rest, by means 
of the links and levers to a little over the central position, 
and this puts one end of the auxiliary cylinder R in commu- | 
nication with pressure and the other end with the exhaust, | 
whereby the auxiliary piston and valves S and T are moved | 
by the steam pressure on P to the extent necessary to give | 
full port openings to the main cylinder, and at the same | 
time the auxiliary piston P covers the supplementary port V | 
to the end of the main cylinder, which is open to the exhaust | 
and uncovers the one at the end open tosteam pressure. The 
opening and closing of the supplementary ports V', V, by the | 
piston P takes place simultaneously with the opening of 
steam or exhaust to the ends of the auxiliary cylinder R, so | 
that as soon as either supplementary port V* or V is un- | 
covered by P, steam is admitted to that end of the auxiliary | 
cylinder by the slide valve T, and conversely as soon as the | 








ee, Wall 2725 
Zo eer 


Os 
ATA 
AW? 

i | 
eb 


% 


Zi 


GZ 


Ya 
NIN 


\\ 


NS 


Y 


ty 





| reached a fair measure of success. 


slide valve T opens either end of the auxiliary cylinder to 
exhaust the supplementary port in that end V! or V is 
covered by P. The drawing shows the piston P and the 
auxiliary valve T in the central position, but the main valve 
S is still open, and will cause the main piston B to move in 
the direction of the arrow until it passes the port W, which 
is open to the exhaust, when it will gradually be brought to 


‘rest by the imprisoned steam forming a cushion between the 


piston and the end of cylinder, as this space is now completely 
closed. The stop nuts N N are fixed on the valve spindle M 
in such a position as just to move P a little over the central 
position before the main piston B comes to rest. The auxi- 
liary valve T will then admit steam by the auxiliary port Z 
to the end of the auxiliary cylinder 
R, and at the same time the other 
end of the auxiliary cylinder will be 
opened to the exhaust through the 
port Z1. The pressure of the steam 
will thus cause the auxiliary piston 
with both slide valves Sand T to move 
to the other end, and so reverse the 
steam and exhaust passages to the 
main cylinder, but as the main pis- 
ton B still covers the port W in the 
cylinder, the steam will only be ad- 
mitted through the supplementary 
port V until the piston B has moved 
so as to uncover the port W and allow 
the full flowof steam. The compres- 
sion and slow reversal of motion is 
the same for both ends of the stroke. 
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ATLAS BRONZE. 


So long as lightness of structure, 
combined with adequate strength and 
perfect safety, can be secured at an 
expenditure of capital which will 
return a remunerative dividend, they 
should be acquired whenever obtain- 
able. With these objects in view, 
careful study of design has in many 
instances reduced the quantity of 
ordinary material required in a struc- 
ture, but the exigencies of engineer- 
ing progress have necessitated the 
invention of newer materials of 
greater strength. : 

One of the directions in which 
the engineer has worked has been in 
the production of what are now 
known as “high tension bronzes,” 
which, although not bronzes in the 
ancient acceptation of the term, yet 
indicate a class of materials into 
whose composition copper very largely enters, and which for 
high tensile strength have approached the better classes of 
steel. Several of such alloys have in recent years been intro- 








| duced to the notice of the public, and have in their use 


The most recent of these 
is “‘ Atlas Bronze,” at present being manufactured by Messrs. 
H. Watson and Sons, of High Bridge Works, Newcastle-on- 


| Tyne. 


This bronze is a material of a very valuable character, and 
is produced in several grades, which are specially adapted ‘> 
the various purposes its inventors have in view, their No. 1 
bronze being one of the very strongest of this class of alloys 
ever made. Experimental tests of this grade, which are 
given below in tabulated form, have been made by Mr. David 
Kirkaldy, of Blackfriars, and Mr. Harry Stanger, of West- 
minster—those by the latter being conducted under the super- 
vision of an Admiralty overseer. The results of these show 
that its ultimate tensile strength reaches 50 tons per square 
inch of section, with an elongation cf over 19 per cent.; 
while its elastic strength is 28 tons per square inch, bearing 


the very remarkable high relation of 56 per cent. to its ulti- 


mate strength—a property which is of immense importance, 
and one that will be fully appreciated by engineers, who are 
ncw alive to the fact that it is the elastic, and not the ulti- 
mate strength of a material that is the real measure of its 
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value. As a comparison, the No. 1 grade of ‘“ Atlas Bronze” 
has an elastic strength approaching that of the ultimate of 
gth 


average Siemens- Martin steel, and an ultimate tensile stren 
about equal to that of nickel stee!. 


Other grades of this alloy are also very high in their | 
elastic and ultimate strengths, No. 2 having an clastic | 
strength of 19} tons, and an ultimate strength of 35 tons per | 
square inch, or considerably better than the Siemens-Martin | have laid themselves out to supply of any size, 
steel in ordinary use, so that the contention of its makers 
“that castings made of this grade are equal in strength to | 


cast steel ” seems fairly upheld. 


the resistance offered to their rotation. 
Considerable enterprise has been shown 


successful production of castings made from it. 


| 


Results of Experiments to ascertain the Elastic and Ultimate Tensile Strength of Nine Specimens of * Atlas Bronze” Custings. 
(Made by Mr. David Kirkaldy.) 


































































































Original. Stress. 3 86/3 | Extension sets at 3 
Test , eae : To ee 3 Length 1:80in. 3 Appearance of 
No. od etl : a : SEs a 3 | 5 APT Mes eI acture. 
“ Dia. | Area. | Elastic per sq. in. | Ultimate per sq. in. 24az 3 =| 60,000 Ib. 80,0001b. 100,000 Ib, 3 fracture. 
“es | per sq. in. per sq. in.'persq.in. 5 
inch. | sq. in. Ib. tons Ib. tons p.c. p.c. p.c. p.c. p.c. Fe bs ee oe 
3434 “499 | *196 53,200 107,580 49°5 26°0 6°67 3°28 1l*4 22°2 | Granular and silky 
3433 "499 | °196 53,200 107,190 49°6 26°0 0°67 3°33 li‘4 21°] Do, 0. 
3435 "499 | -°196 52,000 106,450 | 48°8 22°4 0°56 2°83 11°3 18°9 Do, do. 
3482 “499 | 196 91,900 106,224 48°9 22°4 0°72 3°50 12°1 17°8 Do, do. 
3436 “499 196 51,900 106,220 48°9 22°4 0°61 3°33 11°7 18°9 Do. do. 
| 
Mean} ps 52,440 = 23°4 106,733 = 47°68 49°1 23°8 0°65 3°25 11°6 19°8 
3459 “499 | 196 53,500 106,180 50°4 22°4 0°56 2°94 11°0 ‘ 18°3 ; Do. do, 
3140 “499 | “196 58,500 106, 160 50°4 22°4 0°58 3°33 11°5 19°4 Do. do. 
3438 "499 | °196 53,500 106,110 50°4 22°4 0°53 3°06 10°9 18°9 Do. do. 
3437 “499 } “196 53,500 103,130 51°9 16°8 0°61 3-11 11°4 13°9 | Granular fine 
Mean) 53,500 23°9 105,395 = 47°1 50°8 21°0 0°57 3°11 Ls be 17°6 
Tested as received, turned to Admiralty form of specimen. 
Results of Experiments to ascertain the Resistance to Deflection under a gradually increased Bending Stress of Six Specimens o 
“Atlas Bronze” Castings. (Made by Mr. David Kirkaldy.) 
, " : Stress. Ratio of Deflection. Inch at 
Test imen- e| 8 |- elastic _—— ———_—_—__—_—_- --— - , 
. - Bb?| 3 ; an Effects. 
No. sions. | & Elastic Ultimate | to ulti- P : ; se 
R tetal. Solek. mate. | 1000 Ib. | 2000 1b, | 4000 Tb. 6000 Ib. | 8000 Ib. | 9000 Ib. Angle 
inches. lin.| Ib, (tons! Ib, ‘tons! pec. | deg. 
B D {form 
3445 1°00x1°00 1°000 | 10) 5100 9438 54°O “O17 “O41 “097 "215 705 117 86s Broken, granular uni- 
3444 “99x 1°00 «=60°990 | 10 | 4600 9200 50°0 “O14 “040 104 °255 *822 1°41 37 wo, do. do. 
3446 1°02 1°CO | 1°020 10 | 4500 9026 49°9 | °017 “042 “095 212 705 1°13 27 Do. do. do. 
Mean} .. | 4788= 2°1| 9224= 41) 51-3 | ‘016 ‘041 |) 000-207 | «748 -2k |S 
| aie Babies eS sce, ie Sy Maen (es 
3443. 1°00x1°00 | 17000 10 | 4400 8960 49°1 017 “039 “100 327 1°02 42 Do. do. do. 
3441 "OSx “97 | 0°922 | 10 | 3900 3160 47°8 | ‘019 “O44 *125 “440 1°48 44 Do. do. do, 
3442 ‘98x “98 | 0-941 | 10 | 3700 7502 49°3 “O17 “040 "119 “370 = — 24 =Broken, granular 
| 2 ee —_—— |S slightly irregular 
Mean! .. | 4000= 1°8 | 8207= 3°7/| 48-7 | ‘O18 “041 115 “379 -- - 37 
Tested as received, planed lin. square. : 
Tensile Tests of Ten Specimens of ‘‘ Atlas Bronze” Alloy. (Made by Mr. W. Harry Stanger.) 
Be) Sewer nee Area "Reduction Extension Elastic limit Maximum stress in 
Test No. ri ae in square | of area at on 2in. in pounds and tons per pounds and tons per Remarks. 
—— inches. fracture. of length. square inch. square inch. 
Per cent. Per cent. Ib. tons. Ib. tons. 
8257 0°502 0°1979 21°4 20°5 65,632 29°30 108 62 48°51 
8258 07502 0°1979 21°4 190 69,036 106 848 47°70 
8259 0°502 071975 23°1 21° 57,164 106,060 40°75 ® 
8260 07503 0°1987 21°7 19°2 64,489 106,534 47° 
S201 0-499 071956 22°2 20°0 60,121 107,430 z°f 
8262 0-499 0°1956 17°6 17°0 5S, 35 106,153 47°39 Broke at smallest dia. 
$263 07499 071956 15°0 16°0 60,457 105,817 47°24 Broke on datam pt. 
S264 0-499 0°1956 15°0 15°2 66,640 105 O11 46°88 Do. do. 
8205 0°499 0°1956 14°3 13°0 64,131 104,204 46°52 Do. do. 
8266 0°498 : 12°0 59,808 103,152 46°05 Do. do. 


01948 
Zz Specimens received props: 
transverse strength and deflection of a propeller made of 
this alloy, originally fitted to her Majesty’s ship Sunfish, 


which had become slightly damaged, and was replaced by a 
new one, 


The propeller shown in the accompanying engraving | gun mountings, its very great strength particularly suiting it 


was placed upon large solid balks of timber, leaving the 
blades unsupported, except 
at the tips and root. In the 
presence of the Admiralty 


weighing a ton, was dropped 
several times from a height 
of 18ft. upon the blades of 
the propeller, which would 


40,000 foot-pounds. The 
result was to bend the blades 


50 deg. to 90 deg., without 
fracture, as shown in the 


sideration that the tensile 
strength of this propeller is 
34 tons, with an extension 
of 14 per cent., transverse 
strength 65 cwt., from a 
bar lin, square, and 12in. 
between supports, and an 
elastic limit of 22 tons, 
the deflection shown by the 
impact test is highly satis- 
factory. 

It is now well known that in many of the high tension 
alloys certain materials enter the composition which 
necessitate the greatest care in the operations involved in 
their preparation, as otherwise the result is a mere 
mechanical mixture, and not an alloy in its true sense; and 
that in castings of such a composition, when exposed to the 
= of free salt water, a very rapid decay generally takes 
place. 
very effectively met, as specimens of it exposed to salt water | 
action for a period of over eighteen months presented when | 
withdrawn a clean, though tarnished surface, with no 
evidence of decay, and contrasted strongly with those of 
some other bronzes which were similarly immersed. A 





polished or smooth surface may thus be imparted to 
propellers made of this material, with the prospect of its 
remaining in a clean smooth condition, and thus helping 
materially to reduce the frictional loss incidental to all screw 
propulsion ; while the high elastic strength of the material 


In “ Atlas Bronze ” this difficulty seems to have been | 





enables the thickness of the propeller blades to be greatly 


ed, and tested as received. 


inspector, a cast iron ball, | 


give an impact of about | 
to an angle varying from | 


engraving. Taking into con- | 


| 





| bet 


| machinery for trueing-up and polishing both faces of pro- 
| peller blades, thus reducing friction to a minimum. 
| Among the various forms of application to which “ Atlas 
| Bronze” is specially adapted, not the least important is that of 


for that purpose. Its introduction marks a decided advance 
| in the manufacture of engineering materials, and while it is 
| hoped that further scientific research may lead to still greater 
| improvement in its manufacture, it is doubtful if it is likely 
to be surpassed in its present form by any other alloy in the 
near future. 


Amongst some of the vessels which have already been fitted 
with screw propellers of this material are the following :— 


Name of vessel. 1.H.P. Name of owners, 

H.M.S. Sunfish .. .. '3800 British Admirelty 

H.M.S. Opossum 3800 Me a 

H.M.S. Ranger .. 3800 +9 ae 

H.M.S. Teaser 4200 = - 

H.M.S. Star.. .. 6000 ” ” 

H.M.S. Whiting. . 6000 o ve 

H.M.8. Bat.. .. 6000 ” ” 

H.M.S. Chamois 6000 ie e 

H.M.S. Crane .. .. 6000 ” ” 

H.M.S. Flying Fish .. 6000 9 a 

8.8. Duke of Lancaster 5500 Lancashire and Yorkshire Rail- 
way Company 

8.8. Rakaia .. 3000 Turnbull, Martin, and Co, 
London 

8.8. Westmeath .. 3000 R. M. Hudson, Sunderland. 

8.8. Drunelzier 1300 =— Chadwick, Liver- 
poo 

8.8. Loongoom .. 1300 . Chinesische Kustenfahrt Gesell- 
schaft, Hamburg 

8.8. Barnstable .. 1400 Peterson, Tate, and Uo. 

8.8. Indraghire .. .. 2100 T. B. Royden 

Steam yacht Helga .. 1000 Captain Pelham Coxhead 








CONDITION AND PROSPECTS OF THE 
ARGENTINE REPUBLIC. 


ACCORDING to a recent elaborate and exhaustive report by the 
United States Consul at Buenos Ayres, on the ‘‘Commerce, 
Finance, and Industries of the Argentine Republic in 1895,” that 
= began in the midst of political difficulties which threatened to 

serious for the peace of the Republic, but the differences 
ween the President and the Congress were terminated by the 
resignation of the President, and the installation of the Vice- 
President to the vacancy. With this change, the administration of 
the Government continued throughout the year to proceed peace- 
ably and quietly, to the general benefit of commerce and trade. 
While the impravement was not so decided as could have been 
desired, last year’s record gives unmistakeable evidence that the 
country is gradually recovering from the effects of the late 
depression. The timidity as to commercial and industrial opera- 


| reduced from that which generally obtains in ordinary 
practice, and with this reduction a propo tionate decrease in 


by Messrs. 
Watson in taking up the manufacture of this alloy, as they 
fully recognise the fact that special skill is required in the 
These they 
and in any 
| quantity likely to be required. Their foundry, which is a 
building 380ft. long by 80ft. wide, is now able to deal with 
t castings from the crucible alone, up to four tons in weight, 

As in the case of other bronzes, the ‘‘ Atlas Bronze” has | while with their air furnaces those up to 15 tons can be dealt 
b2en extensively used as a material for screw-propeller blades. | with. Special appliances have been adopted in the foundry 
This is a purpose for which it is eminently suited, and the for the casting of propellers with pitches mathematically 
direction in which it has found its greatest demand. Some | 
very interesting experiments were lately made to test the 


accurate; and in view of still further improving the character 
| of this class of work, the makers have adopted special 


has given place to greater confidence, and everywhere, in al] 
industries and trades, a better and greater movement is visible, 
There is every reason to believe that the worst of the long con. 
tinued crisis is over, and that the Republic is about to take a new 
lease of prosperity in planting new and developing existing indus. 
tries, ut the national finances continue in a very unsatisfactory 
condition. The movement made last year in Congress for the 
reneral Government to assume the debts of the various provinces 
has to encounter great opposition. The arguments against it are 
that the nation is not responsible for such debts, and that as it has 
not been able to pay interest on its own obligations, it is absurd 
for it to undertake that on the provincial debts, 

Owing to the condition of the national finances, the continued 
depression in general business, and the depreciated paper currency 
in which labour is paid, immigration, which at one time seemed 
almost ready to equal that of the United States, has, during the 
last few years, and <a in 1895, greatly fallen off, the figures 
for that year being 46,783—65 per cent. Italians—as against 54,720 
for 1894, and 52,097 for 1893. 

According to a census recently taken, the core of the 
country is given at 3,963,646, an increase of 2,226,623, or 128 
per cent. over the previous census in 1869. The immigrants 
remaining in the country since 1857 are 1,548,404, so that the 
foreign element amounts to 40 per cent., of whjch Italy contributes 
two-thirds, Spain and France the larger share of the rest. 

The Argentine trade returns for the first nine months of 1805 
show a decrease in imports of 1°97 per cent., and an increase in 
exports of 15°55 per cent. The trade of Great Britain with the 
Argentine Republic has fluctuated during the last fifteen years, 
but it still maintains the first place in both imports and exports, 
the proportions for 1895 being 42°22 and 22'1 per cent. 
respectively. The trade with Germany has developed wonderfully 
in recent years. Last year the proportion was 11°40 per cent. of 
imports, and 10°97 per cent. of exports. In 1880 the total trade 
was but 4°7 per cent. of the whole ; in 1894 it had risen to 11°5 per 
cent. This was done by steam communication, having their own 
business houses on the River Plate, and their own banking facilities. 
Trade with Belgium has shown an almost equal expansion in 
imports. Last year the proportions were: imports, 8°20 per cent. ; 
exports, 13°81 per cent. In 1894 the total trade had fallen to 
11 per cent. from 16 per cent. in 1880, owing to the loss of « 
large part part of the Argentine wool trade. 
rade with France has shown many ups and downs in the last 
fifteen years. Last year’s imports were 10°05 per cent., and 
exports 14°71 percent. In 1891, after the collapse, French trade 
fell to 47 per cent. of that in 1891, and there has been but little 
recovery since, the total trade now amounting to 15 per cent. of 
the whole ; while the Argentine Republic is suffering from the effects 
of a financial crisis, articles of fashion and luxury, which made up 
‘a great portion of the trade, are dispensed with. 

There is very little to be said as to mines and mining. There ar: 
mining camps and establishments in the interior provinces, and in 
some Instances expensive works have been erected, and large sums 
of money invested, but the output has been next to nothing, not 
one of the gold or silver mines having paid its expenses. 

The sugar industry has had a wonderful development, and owing 
to the favourable conditions for manufacture, it has extended from 
the Province of Tucumah to other parts. The almost prohibitive 
tariff on foreign sugar, 2 ‘041d. per pound on refined, and 1 ‘588d. 
= pound on crude, has had great effect in stimulating production. 

he output in 1895 was 128,000 tons, an increase of 44,000 tons, or 
52°38 per cent. over 1894. The production is enough to meet the 
wants of the people, and leave a large surplus for export, though 
some sugar continues to be imported. There is but one refinery, 
that at rio, which is large, well equipped, and doing an exten- 
sive business, 

Textile industries have as yet scarcely a foothold in the country, 
though in the last few years there has been some movement in the 
manufacture of goods having textile fabric for their base. 

There are various establishments engaged in manufacturing 
articles for which there is a home demand. Among these are 
foundries for making all kinds of ironwork, machinery, safes, agri- 
cultural implements, cooking and other stoves iron bedsteads, 
tin and zine work. There was but little railway construction during 
the past year. The mileage now working is 8930}, an increase of 
only 854 miles over 1894, consisting of the prolongation of the 
Bahia Blanca and North-Western Railway, and a few branches 
made by the Western and Central Argentine lines. The capita! 
invested in the different railways is £95,785,243. The gross 
receipts rose to £5,864,565. Working expenses were £3,070,291, 
or 52°36 per cent.; and the net earnings £2,894,274, or an average 
of 3:02 per cent. on the capital. The passengers carried were 
17,188,473, and the goods 9,364,521 tons. 

As usual the Government was during the year in trouble with 
the guaranteed railways on account of the excessive amounts they 
are demanding. In the strengthened condition of the national 
finances, the Government is not disposed to permit the continuance 
of the loose way in which the companies have heretofore calcu- 
lated the amounts of their guarantees. 

The work of construction on several railways has been suspended 
for want of funds, an especial instance being that of the Buenos 
Ayres and Pacific line which is completed to Punta de las Vacas, 
a distance of 883 miles, and the bridge over the Colorado River 
is being erected. The contractors expected some assistance from 
the Chilian Government, but it is said that at the last moment the 
project failed to be approved. 

he limited means at the command of the Government causcd a 
general suspension of nearly all public works in construction by 
the nation, but the drainage and waterworks of Buenos Ayres 
have been proceeded with almost to completion, and in nearly all 
districts the houses have been connected with the sewers. The 
quantity of water consumed in the city is 150,420 cubic yards, 
and its price 1‘91d. per cubic yard. 

The port works have gone on slowly, the death of Mr. Madero. 
the contractor, having for a time stopped their prosecution, and 
the want of an appropriation of money has still further delayed it. 
Work during the year was confined to the excavation and con- 
struction of the walls and abutments of the fourth dock, and the 
excavation of the north basin. The canal leading to the deep river 
has been deepened, but the depth of water is much less than it 
should be, large vessels not being able to enter at low water. 
The expenditure last year was £279,759, and the work will be pro- 
ceeded with during the present year without any interruption 
through want of funds. ; : 
All the other works for the ports of Concepcion, Corrientes, 
Rosario, &c., must wait till more prosperous times, The Argen- 
tine Republic has a heavy load of debt. With all the development 
which the country may expect in the future, and the increase of 
pulation from immigration, it must necessarily be years, even 
; practising the most rigid econony in all public affairs, before it 
can expect to extricate itself from its embarrassments. The rate 
of taxation, levied in order to pay even a limited proportion of 
interest on the borrowed debt, is having its effect on the people 
and industries of the country. The taxes are so heavy that 
capital invested here can scarcely pay any dividend, and there are 
but few persons willing to make new investments, except in such 
lines of industry as the absolute necessities of the nation require. 














Two reservoir dams burst within two weeks in June 
last in the United States. According to press accounts, the dams 
of the Goodrich reservoir, fifteen miles from Baker City, Ore., 
broke on June 16th. A family of seven persons were caught in the 
resulting flood and drowned. ‘The reservoir was an old one, built 
for ae purposes in 1863. At Brigham City, Utah, on June 7th, 
the irrigation reservoir in Three-Mile Canyon burst its banks and 
destroyed much valuable farm property. This reservoir is said to 


soee 








tions, which had for several years characterised business generally, 





have been built by settlers without the advice of engineers. 
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RAILWAY MATTERS. 


Tue officers of the Panhandle Division of the Pennsyl- 
yania have decided to lay heavy 60ft. rails through all the 
tunnels of the road, as it becomes necessary to replace the old 
rails. 

Tue Northern Railway Company of France has ordered 
a pair of magnificent paddle boats for the Calais-Dover service to 
be built at the Chantiers de la Loire. They will have engines of 
7000-horse power to drive them at a speed of 21 knots, and thus 
cross the Straits of Dover in an hour, 


Lirts at railway stations have been applied at many 
large terminal stations where the tracks are elevated above the street 
level, and have recently been installed at the terminal station of 
the Lake-street elevated railroad in Chicago. There are two 
electric elevators, each accommodating twenty passengers, and 
running at a speed of 120ft. per minute. 


As the result of a Committee appointed by the Leek 
Rural District Council in North Staffordshire, to consider the pro- 
motion of a light railway to the country districts to the east of the 
town, a deputation has just been appointed to interview the North 
Staffordshire Railway Company, and ascertain if the directors 
would be disposed to assist in the construction of a light railway, 
and if so on what terms. 


Ar a meeting of the Cheltenham Town Council last 
week a proposal came up for the construction of an electric tram- 
way from Leckhampton-road, through the town to Cleeve Hill, a 
rapidly rising district, and the scene of the golf links. The proposal 
was made on behalf of Mr. Thomas Nevins, of Nevins Park, 
Gorey, Ireland. The town clerk was instructed to prepare a pro- 
visional agreement as between the Corporation and the promoters. 


In reply to an inquiry by a committee of an American 
Association, Mr. J. F, McIntosh, locomotive superintendent of the 
Caledonian Railway of Scotland, sent a list of weights of the re- 
ciprocating parts of the last new engine built for that line, cylinders 
iS}in. diameter, driving wheels 78in. diameter, as follows :— Weight 
of piston and rings, 144 1b.; weight of piston-rod and crosshead, 
1261b.; weight of piston-rod, nut and pin, 91b.; weight of crosshead 
pin, 21 lb.; weight of side blocks, 47 lb.; weight of connecting rod, 
171 lb.; total, 818 lb. 

WueEN the Trans-Siberian Railway is completed, in 
1900, it will be possible, says the Mining and Scientific Press, for a 
traveller to encircle the globe in thirty days. Over the new route 
the traveller can be in St. Petersburg forty-five hours after leaving 
London, and 250 hours will see him in Port Arthur. A Russo- 
American steamship company, now in the course of formation, will 
land him in San Francisco seven days later, whence he can proceed 
“id New York to London in about ten days more. The price of 
the round trip ticket need not be over £80, and might be as little 
as £50. 

A GENERAL classification of the accidents in May in 
the United States shows :— 

Colli- Derail- Other . 
Total. P.c 


sions. ments. accid’s. 5s 

eT Or, SPE Ste Pee Tee 
Defects of equipment See) 33. =. «CS 
Negligence in operating .. 13 .. 4 0 Pat Cae ae 
Unforeseen obstruction .. 0 .. 16 .. 1 .. 17 .. 
DERE. se sens, Meas Das. & SS OB 
Total .. .. | lee ee eee 


THE coming report of the London, Chatham, and Dover 
Railway will show an available balance of £152,663. Out of this 
the Board will recommend a dividend for the half-year of £2 5s. 
per cent, on the arbitration preference stock, as against £1 8s. per 
cent. in the corresponding period of last year. The amount 
carried forward is £2224, as against £1580 in 1895. Added to the 
dividend of £2 5s. already paid in respect of the half-year ending 
December 31st, 1895, the proposed payment will make the full 
dividend of £4 10s. for the year ending June 30th last, as against 
£3 133. for the previous year. 


Four tender locomotives have been builtin the Japanese 
workshops at Kobe since the first experimental engine, and are 
now running on the Hiogo-Kioto section of the Tokkaido Railway. 
According to the British Consul’s report published recently, ‘‘ they 
have already run over 15,000 miles, and in all respects are giving as 
complete satisfaction as the first. Two of the largest private 
railway companies are now following the example set by the 
Government, and trying the experiment of constructing their own 
locomotives. Neither Government nor private companies will, 
however, be able for many years yet to satisfy more than a very 
small fraction of their requirements in this respect.” 


In the course of a discussion on balancing locomo- 
tives in the States, one of the locomotive superintendents said : — 
We use the same formula identically on 18 by 24 eight-wheel 
engine, with 66in. drivers, weighing 97,000 lb., that we do on a 
ten-wheel engine, 66in. drivers, weighing 136,000 lb.; and dis- 
tribute our counterbalance the same. We run our 66in. drivers 
66 miles an hour; we will run our 45in. centres, we will say, 45 
or 50 miles an hour. I do not see that there is really a great deal 
of difference. The statistics of the country show that our freight 
train speed has increased from about 15 to 20 miles an hour to 
30 and 35 miles an hour on an average; and when they get 
bananas, it is 60 to 65 miles an hour. 


A coMMITTEE of the American Association of Master 
Car Builders, reporting on balanced valves for locomotives, says :— 
‘* Taking, therefore, the average values. it is found that the un- 
balanced valve requires twice as much work to move it as the 
balanced vaives, and your committee believes that this will repre- 
sent the average results in ordinary railroad practice. Of course, 
by balancing a large area, the friction could’ be still further 
reduced, but the danger of the valve’s lifting off its seat would be 
rather great, Your committee, therefore, recommends the follow- 
ing rule for balancing slide valves: Area of balance = area of 
exhaust port + area of two bridges + area of one steam port. The 
above to obtain for both Allen and plain valves.” 


Mr. Peter BucKkuey, who has been for upwards of half a 
century an inspector of railway construction work, has just retired 
from active duty. Over fifty years years ago he worked under George 
Stephenson on the Ambergate and Rowsley Railway, which at that 
time was in the hands of a private company. He superintended 
the entire work of constructing the line from Rowsley to Buxton, 
and from Blackwood Mill, near Millers Dale, to New Mills. Mr. 
Buckley drove the first engine from Rowsley to Buxton. Quite 
recently he was engaged under Messrs. Naylor Brothers in the con- 
struction of the“line from Buxton to Parsley Hay. His railway 
record certainly entitles him to the honourable retirement he now 
seeks in the Peak of Derbyshire. It comes out thus:—With the 
Midland Company, 20 years ; Great Eastern, 8 years; London and 
North-Western, 25 years. 


Tue first contract for the widening and enlargement of 
the Sheffield Victoria Station, Manchester, Sheffield, and Lincolnshire 
Railway, has just been placed. It is for the masonry and brick- 
work, and the successful contractors are Messrs. J. Strachan and 
Co., of Cardiff. The scheme of enlargement will extend the present 
platform area from about 4000 square yards to nearly 7600 square 
yards ; the present platform + ay or faces, are 745 yards, which 
will be increased to 1310 yards, Other important alterations and 
additions are to be carried out, these being rendered necessary to 
cope with the increased traffic which will be brought to the com- 
pany’s system, and particularly to the Sheffield station, by the 
extension to London. It is hoped to have the improvements com- 
pleted by the opening of the new line to the capital. They will be 
much appreciated by the people of Sheffield, as well as by the local J 
officials of the company. 





NOTES AND MEMORANDA. 


In a paper “ On the Solubility of Carbon in Rhodium, 
Iridium and Palladium,” by M. H. Moissan, it is stated that these 
three metals dissolve carbon with ease at the temperature of the 
electric furnace, and give it on solidifying in the form of graphite. 
No combination to form a carbide appears to take place. 


M. Motssan is reported to have discovered a sub- 
stance which is harder than the diamond, in the form of a com- 
pound of carbon and boron. It is produced by heating boracic 
acid and carbon in an electric furnace at a temperature of 5000 deg. 
The Scientific American says, in appearance the composition 1s 
black, and looks not unlike graphite. 


Wire bolting cloth is a new article, of German origin, 
which promises to come into general use among our millers ; 
indeed, many of them are already using it on sharp middlings, 
where it is said to do excellent work. Of what wire or of what 
fineness, the contemporary we quote does not say, or whether it 
can well be employed on flour stock is a question which remains to 
be answered, 


THE automatic signals from the Westminster clock 
were received regularly at Greenwich throughout the year ending 
1896, May 10th, except on forty-six days when the signal failed. 
The apparent error of the clock was under 0°5 sec, on 37 per cent. 
of the days of observation, under 1°0 sec. on 56 per cent., 
under 2°0 sec. on 90 per cent., under 3°0 sec. on 93 per cent., 
under 4°0 sec. on 98 per cent., and exceeded 4°0 sec. on three 
days. 

THe mean determination at Greenwich of horizontal 
magnetic force with the Elliott instrument for 1895 in metrical units 
is 1°8387. This is greater than the value given by the Gibson in- 
strument by 0°0064. The difference is larger than in preceding 
years, viz.:—0 ‘0030, the increase of the difference being no doubt 
dune to the permanent effect of the iron in the altazimuth building. 
The magnetic disturbances during the year 1895 were compara- 
tively trifling. 

In a process for hardening steel in petroleum, according 
to B. Morgossy, the articles to be hardened are first heated in a 
charcoal fire, and, after thoroughly rubbing with ordinary washing 
soap, heated toacherry red. In this condition they are quickly 
plunged into petroleum ; ignition of the petroleum need not, the 
Scientific American says, be feared, but, of course, a naked flame 
must not be near at hand. Articles hardened according to this 
method show no cracks, do not warp in the least, and after harden- 
ing remain nearly white, so that they can be blued without previous 
cleaning. 

In view of the numerous applications of aluminium in 
the manufacture of water bottles for military use, cooking utensils, 
and other articles where there is a necessity for lightness combin 
with resistance to corrosion, several researches on the behaviour of 
this metal towards liquids have been recently carried out. Mr. 
J. W. Richards, who has just published the latest contribution to 
this subject in the Jowrnal of the Franklin Institute, has studied 
more especially how far the power of resisting the attack of 
corrosive liquids can be increased by alloying with small quantities 
of other metals. The general result of the experiments is to show 
that pure aluminium resists the action of alkaline solutions better 
than any of the alloysexamined. This also holds true for solutions 
of nitric acid and of common salt; but an alloy containing 
2 per cent. of titanium appears to be the best for liquids containing 
free hydrochloric acid. ll the alloys tried offer great resistance 
to the action of acetic and carbonic acids, 


Or the prize awards of the French Société d’Encourage- 
ment for 1896, the Prix Giffard, for distinguished services to 
French industry, usually of the value of 6000f., but this year, on 
account of exceptional merit, increased to 10,000f., has been divided 
equally between D. Legat, for his mechanical works, and the 
family of the late A. Martin, renowned for his optical researches. 
The Grand Gold Medal, awarded each year to the author whose 
works have exercised the greatest influence on the progress of 
French industry in the preceding six years, was this year in the 
gift of the Comité des Arts mécaniques, who have voted it to F. G. 
Kreutzberger, the inventor of numerous improvements in 
machinery. The prize of 1000f. for an oil motor has been gained 
by the Priestman motor. The Prix Melsens, for the author of an 
application of physics or chemistry to electricity, ballistics, or 
hygiene, has been awarded to Dr. Castaing for his work on ventila- 
tion. The prize of 2000f. for an incandescent lamp of one-candle 
power, 100 volts, 1/20 ampere, has not been awarded, but an 
encouragement of 1000f. has been given to MM. Javaux and Nysten, 
and a similar sum to M. Solignac. 


SciENTIFIC investigations of the operation of the steam 
engine—and especially of the locomotive—under actual worki 
conditions, have disproved some of the theoretical and assum 
principles which have generally been accepted as established facts. 
The latest case to which this statement applies is the form of the 
exhaust jet in locomotives, and its effect upon the draught and 
the fire in the fire-box. In nearly every treatise and discussion on 
the locomotive in which this matter is included, it is assumed and 
stated as an established fact that the jet of steam from the exhaust 
nozzle expands like an inverted cone until it fills the whole 
diameter of the smokestack, and on account of its intermittent 
action acts as a piston, tending to create a vacuum in the smoke- 
box, and thus causing a draught through the tubes and fire-box. 
Actual investigation, however, has recently shown that this is not 
the case. Some months ago Professor Goss, of Purdue University, 
made some experiments on the locomotive mounted in the labora- 
tory of the university, to ascertain the shape of the exhaust jet. 
Engineering News says his conclusion was that the outline of the 
jet is bounded by lines which are somewhat curved, and that it: is 
only for a short distance above the nozzle that the expansion or 
divergence is uniform, while higher up the lines curve toward 
each other, becoming nearly or quite parallel before entering the 
smokestack. A paper by Mr. J. FE Deems, division master 
mechanic of the Chicago, Burlington, and Quincy Railroad, contirms 
this. The jet was found to have practically a uniform diameter 
from a point about 18in. to 24in, above the nozzle to within 27in. 
of the top of the stack. 


Proressor H. A. NewTon has been making a compari- 
son betwen the mortalities of Yale graduates in the years 1701- 
1744 and 1745-1762, to see whether the changes of mode of living 
and comforts had any effect upon the vital statistics of the two 
groups of men—Yale, Biographies and Annals. By arranging the 
mortalities in decades of years from fifteen to seventy-five years 
of age in the case of each group, it was seen that the group 1745- 
1762 showed a distinct increase of mortality per thousand lives 
between the ages of fifteen and thirty-five ; an equality of mortality 
during the next ten years, and a decided diminution for the ages 


.| forty-six to seventy-five, when compared with corresponding periods 


in the group 1701-1744. It isa marked feature of the mortality 
statistics of American college graduates that there is excessive 
mortality in the years immediately following graduation. This, 
Professor Newton thinks, is no doubt due to the strenuous efforts 
of young graduates to attain a good position in their profession. 
The later favourable experience in the ages from forty-five to 
seventy-five is presumably due to the fact that they have by that 
time gained position, or else lost ambition. It would seem that 
this early strain was experienced by the graduates of the years 1701- 
1744 distinctly less than it was by the graduates of the eighteen 
years following. Nature says, it would also seem that the corre- 
sponding strain for men between the ages forty-five and seventy- 
five was much greater than for the later graduates, and perhaps 
that there had been a decided gain in the modes and comforts of 








life during the quarter of a century, which on an average separates 
the two groups of men. 












MISCELLANEA. 


Proressor D. 8S. Capper and Mr. Henry Davey have 
been added to the committee appointed by the Institution of Civil 
Engineers to consider the question of a standard or standards of 
thermal efficiency for steam engines. 


Tue fourth Confectioners’, Bakers’, and Allied Traders’ 
Annual International Exhibition and Market will be held at the 
Royal - sypmre-e Hall, Islington, from September 18th to 25th, 
re The exhibition offices are at 27, Leadenhall-street, London, 


THE engine trials of the French cruiser Descartes at 
Brest gave satisfactory results. With 136 revolutions, says the 
Army and Navy Gazette, the s was 21 ‘8 knots, and the coal con- 
sumption 853 grammes—1 °875 lb.—per hour for every horse-power. 


Mr. W. Macrartane, F.I.C., of Glengarnock, N.B., has 
been appointed metallurgical instructor under the Staffordshire 
County Council, in succession to Mr. A. McWilliam, A.R.S.M., and 
has taken up bis abode at Wednesbury, which is one of the County 
Council centres. 


CiybE shipbuilders have submitted tenders for the con- 
struction of two first-class battleships, similar to the one shortly to 
be laid down at Devonport. These vessels, says the Naval and 
Military Record, are to have a normal displacement of 12,900 tons, 
or just 2000 tons less than the Majestic, and will measure 390ft. in 
length, by 74ft. in breadth. 


Tue Admiralty have accepted the Swordfish torpedo 
boat destroyer from the contractors, Sir William Armstrong. 
Mitchell, and Co., her coal-consumption trials having proved 
successful, On her official steam trials the speed did not quite 
reach the standard guaranteed, although the horse-power developed 
was about 300 in excess of the contract. 


THE hundredth voyage by the German - Australian 
Steamship Company’s boats was entered upon by the steamer 
Augsburg on the 13th inst. The new boat is almost twice the size 
of the pioneer steamer Elberfeld, which sailed in July, 1889, and 
she takes out a full cargo, For the first time Townsville, a Queens- 
land port, will be called at on this voyage. 


At the recent congress of the Master Car Builders 
of the United States it was resolved:—‘‘ That the Executive 
Committee be instructed to prepare a suitable set of resolutions to 
be forwarded to Congress expressing the sentiment of the Master 
Car Builders’ Association as being against the introduction of the 
metric system in this country at any time.” 


Tue Lighthouse Board of the United States have been 
making experiments with various kinds of signalling apparatus 
and plant, and on the lightship stationed in Vineyard Sound, off 
Cape Cod, have now two 25-horse power Hornsby Akroyd oil 
engines, which actuate air compressors, used sirens, and whistles, 
and have been chosen as superior to anything else tried. 


Orpers have been given, says the St. Petersburgskiya 
Viedomosti, to the Admiralty works at Ishora to build two 
‘‘ destroyers” of the Sokol type. The Normand torpedo boat 
Pernoff, which was intended for service with the Mediterranean 
squadron, will, according to the Army and Navy Gazette, be detained 
to serve as a model atthe same works. The torpedo boat Pakerort 
will go in its stead. 

THE contract for the entire development of 20,000- 
horse power on the Richelieu River, the outlet of Lake Champlain, 
has been let to the Stilwell-Bierce and Smith-Vaile Company, of 
Dayton, Ohio, for 550,000 dols., the electrical machinery not being 
included. This power is to be carried to Montreal by wire and 
electrically distributed, the distance being about twelve miles. 
This is the second electric water power development in Montreal, 
the first being for 12,000-horse power at the Lachine Rapids, five 
miles above the city, in the St. Lawrence River, for which the 
Dayton company also have the contract. The investment in both 
powers will be about 3,500,000 dols., all subscribed for by Montreal 
capitalists. 

Tue British Minister at Dresden reports that the 
Dresden Bank has recently arranged with the great machinery 
house of Hartmanns, of Chemnitz, to establish extensive iron- 
works at Lugansk, in Southern Russia. The land is said to be 
already purchased and the buildings well advanced. It is intended 
to provide Siemens-Martin furnaces, foundries, and mills for the 
manufacture of railway appliances and materials. The locality 
selected is described as abounding in coal and ores and as being 
well supplied with skilled labour. The capital named is 4,000,000 
gold roubles. It is said that the new establishment is already 
provided with orders sufficient to guarantee full employment for a 
ong period. 

Tue use of cycles in France has increased so rapidly, 
that the Budget estimate of the increase of the revenue to 
expected from the tax on velocipedes will be considerably exceeded. 
When the tax was first imposed, in April, 1893, it was estimated 
that 120,000 velocipedes would come under the new law. That 
number was, however, soon exceeded, as, in 1895, the tax was levied 
on 240,000 cycles. Taking that increase into consideration, it was 
estimated that this year the tax would be levied on 280,000 veloci- 
—: but already it has been found that that estimate was far 

low the mark, and that there are at present in France 322,000 
velocipedes on which the tax has to be paid. As the tax is one of 
10f., it will produce 3,220,000f., or about £130,000. 


Tue New York Steam Company is fixing a boiler which, 
on account of its great size, attracted considerable attention during 
its transit from the works of the Edgar Boiler Company, of 
Warren, Pa. The boiler is of the vertical shell pattern, and is 
guaranteed to develope 1000-horse power with lin. draught pres- 
sure when burning buckwheat coal. The boiler consists of a 
cylinder 10ft. in diameter and 23ft. long, and contains 220 din. tubes, 
furnishing in all about 6000 square feet of water and 600 square feet 
of steam-heating surface. The shell and heads are of steel jin. 
in thickness, but the former is not exposed to the action of the 
fire. The Engineering Record says the shell is constructed of three 
circumferential courses, each being made of two sheets, but 
riveted with four rows of rivets. Each tube is surrounded by a 7in. 
circulating tube, extending from a point just above the bottom 
tube sheet to the water line. The boiler weighs about 59} tons, 
and required thirty-six horses to transport it through the streets. 


Tuer work of harbour improvement which was begun 
some years ago at Boulogne has, a Times correspondent says, led 
to a gradual increase in the shipping trade of the port. Formerly 
there were only two regular lines of steamers running to Boulogne 
—from London and Folkestone. Now, in addition to these, direct 
communication has been established by English steamship 
companies with Goole, Hull, Bristol, ‘Tilbury, Ramsgate, Man- 
chester, Liverpool, Rotterdam, and Amsterdam. There are two 
lines of steamers running between Boulogne and Manchester. A 
new service of merchant vessels has been started between Boulogne 
and New York by the National and Atlantic transport lines, sailirg 
from London, which have conjointly arranged to call at Boulogne 
every fortnight on their way out. In consequence of the facilities 
brought about by these direct means of communication a remark- 
able increase has taken place in the export of beet sugar, chiefly for 
the English market. It used until — recently to stand at a few 
hundred tons per annum ; it is now being — from Boulogne, 
where special entrepéts have been established, at the rate of 
50,000 tons per annum. It has further been decided to create a 
deep tidal basin with quays and warehouses on the western side of 
the harbour between the entrance of the floating dock and the 
be cure sands, a project involving the removal of the large sand 

tery. 
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THE INGLETON STEAM PLOUGH. 





THE accompanying illustration shows a new design of steam 


plough, which the Scientific American says is being manufac- 
ture 
street, Philadelphia. 


As will be seen by referring to the engraving, the machine 


differs widely from all other steam ploughs, inasmuch as the 
travel of the ploughs is in a direction at right angles to the 
travel of the engine. The advantages of such an arrangement 
may be said to be as follows :— 

The resistance of the ploughs being across the line of travel 
of the engine, there is no tendency to hold back or impede 
the forward motion of the latter. The gearing of the engine 
is thereby relieved from all strain, and the driving-wheels, 
having nothing more to do than merely carry the weight of 
the engine, do not slip nor sink into the land as they do when 
a heavy load is attached directly behind the engine. As 4 
matter of fact the ploughs have what is known as a lead, 
which gives them a tendency to draw toward the land, and 
this drawing toward the unploughed land, coupled with the 
power required to turn over or push the six furrows back 
from the apparatus, has the tendency to force or propel the 
machine ahead, precisely the same as the steamship is pro- 
pelled by her screw. It has been found, according to Mr. 
Ingleton, that the apparatus attached to the back end of the 
traction engine not only requires no hauling, but when in 
full work has to be held back by the engine. 

Another advantage of these ploughs is the low speed of the 
apparatus, which is from one-half to three-quarters of a mile 
per hour across the field, while a swathe from 30ft. to 50ft. 
wide is cut. This rate of speed gives the engine—whose 
crank shaft is making 200 revolutions per minute—an enor- 
mous power over its work. Added to this is the important 
advantage of the engine having to run across the fields but 
once for every 30ft. or 50ft. ploughed; whereas in pulling a 
set of gang ploughs behind it, it would have to cross the field 
once in every 7ft., and then at a rate of at least four miles 
per hour, or eight times faster than in the present case. 

It should be stated that although the apparatus has a for- 
ward move of a half a mile per hour only, yet the ploughs, 
attached to the endless chain, travel at a rate of four miles 
per hour, or eight times faster than the engine is moving, so 
that almost the whole power of the engine is consumed in 
doing actual ploughing. The cost of ploughing an acre of 
land by this system has been placed at 45 cents. 

The machine was exhibited at the Minnesota and Missouri 
State Fairs in operation last September and October, and was 
awarded a special diploma by each of these associations. The 
Scientific American. from which we take our engraving and 
particulars, says a large number of these ploughs is being 
ordered for South America. 








A NEW DRAWING BOARD. 


Mr. -SranLEY, mathematical instrument maker, Great 
Turnstile, London, is introducing a new drawing board— 
the Stanley-Howard—which can scarcely fail to commend 
itself to draughtsmen. The board, as will be seen from the 
accompanying sketch, is made with one end ledge rabbeted 
over the working edge. This ledge is of hard wood, and 
carries a groove in which the lower stock of the tee square 








works. The tee square is made with the stock upon the 
upper surface of the blade, and extending to the drawing | 
edge only; a second stock of the ordinary form is placed | 
underneath this, and affixed by a centre so that it may move | 
within certain limits to set the blade to an angle, and clamp | 
in position. Through the centre attaching the two stocks | 


a bolt passes, and affixed to this at its upper end is a lever, 
and the lowerenda cam. The lower stock runs perfectly | 
free in the groove, and the cam is so placed that the tee | 
square may be used in every way as an ordinary tce-square, 


by the Ingleton Manufacturing Company, Walnut- 


AN AMERICAN STEAM PLOUGH 


but by a slight turn of the lever the cam is made to come in 
contact with the side of the groove farthest from the working 
edge, thus forcing the stock hard up to the working edge and 
locking the tee-square in position at any point desired. This 
will be found a great advantage when working with the set 
square. The working edge of the board is protected from 
injury. The tee-square is not liable to slip off the board, 
and may be set to any small angle for replacing drawings or 
setting up drawings for tracing. The two stocks are provided 
with an index showing when the blade is truly square with 
the stock. 








GROVER’S INDICATOR GEAR. 


WE illustrate by Figs. 1, 2, and 3 of the accompanying 
engravings the general arrangement and details of a new 
indicator gear for facilitating the indicating of high speed 
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Fig'l. 





L is a swinging 


from its dotted position when H leaves it. 
link attached to the bar Y, Fig. 1, so that it may rise and fall 
between two definite positions. At the end ofeach “ instroke”’ 
it rises into its horizontal position, owing to its inertia. 

The gear is worked as follows :—When standing, the ten- 
sion of the cord R pulls H against the front of the handle, 


thus tilting B against the stop S,. Now, compress the spiral 
spring; pull forward the hook H and raise D; then allow H 
to press back against D, and fit the grooved faces of H and 
D together. D and H will now remain in line, but H will 
be raised above the link L as long as B remains resting 
against the stop S,. To couple the gear, gently press the 
handle forward, so that B comes against 8,. H will then 
come in direct line with L, and the latter rising at the end 
of the instroke, will catch in the hook at the dead point. 
Immediately H leaves D the latter falls, and H, therefore, 
remains coupled to L. ss : 

To detach the gear, rotate the handle, as indicated in 
Fig. 3 by the arrow. This 
motion releases the com- 
pressed spiral spring, and 
the handle and tube fly out 
into the position shown in 
Fig. 2. At the next instroke 
H collides with the front of 
the tube, and the further 
progress of H is arrested. 
The link L, however, pro- 
ceeds about fin. further 
inwards, and clears the nose 
of the hook. The tension 
of R now tilts B against the 
stop S,, and so lifts H away 
from the path of L. 

This apparatus has been 
thoroughly tested at the 
Yorkshire College, Leeds, 
and has, we are informed, 





worked satisfactorily. It is 
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engines. Hitherto, with most cf the gear used it bas been 
found necessary to either stop or slow down an engine in 
order to couple up the reducing motion. In consequence, 
this mechanism when once attached must remain in motion 
for a considerable period of time. The gear illustrated has 
been designed by Mr. F. Grover, A.M.I.C.E., to satisfy the 
following conditions :—Firstly, to couple and uncouple itself 
automatically; secondly, to enable the indicator and its 
reducing gear to be applied to an engine whilst working at 
full speed; and lastly, to reduce the wear toa minimum by 
working the reducing gear only when a diagram is being 
taken. 

Fig. 1 shows the application of the gear to a gas engine. 
By reference to the details shown in Figs. 2 and 3 the work- 
ing may readily be understood. The reducing wheels are 
shown at W, and carry an internal spring coiled, so that the 
cord R is always in tension. B is a rocking lever, which may 
rest upcn the §, or S,. This lever carries a sliding tube and 
handle attached, pressed outwards by a spiral spring shown 
in section. Within the handle is a spring bolt, which rides 
up an inclined plane when the handle is forced inwards, and 
dropping over its edge, prevents the release of the spring. 
Fig. 3 shows the position of the handlein end elevation when | 


the spring is compressed. D is a distance piece which drops ! 











now being manufactured 
by the Crosby Indicator 
Company, Queen Victoria- 
street, under the direction 
of Mr. G. A. Mower. 


THE Soxot.— The Russian 
torpedo destroyer Sokol has 
completed an exhaustive series 
of trials in the Baltic extend- 
ing over two months, which 
have terminated in every 
respect to the entire satisfac- 
tion of the authorities. 
During these trials the vessel 
was loaded with about forty- 
five tons greater weight than 
on the trials in the Thames 
last autumn. At the trials in 
London the usual load of 
thirty tons was carried, while 
on the trials in the Baltic 
the load was seventy-five tons. During these trials the 
machinery developed the same power as during the trials last 
autumn onthe Thames. The Russian Government have placed 
orders for a number of Sokols to be built in the private yards in 
Russia, and are also constructing a large number of the Yarrow 
straight tube water-tube boilers for various vessels in their navy. 
The Russian Government have selected this typein preference to 
any others, 

City AND GuILDs oF London InsTITUTE.—At a meeting of the 
Council of the City and Guilds of Londcn Institute, held cn 
Monday, the 20th inst., the diploma of ‘‘ Aetociate of the City and 
‘Guilds of London Institute” was conferred on the followirg 
matriculated students who have this year successfully completed a 
full course of instruction at the City and Guilds Central Technical 
College :—Civil and mechanical ergineering: W. Gore (Siemers 
medal), V. Cooper, A. M. MacColl, J. S. Wilson, B. Price, D. H. 
Bayley, R. F. Baker, I. Barry, M. G. Weekes, C. E. H. Salmon, 
L. Yenple, D. J. Jaffe, H. J. Saunders, H. M. Kirkby, J. A. 
Jones, A. Kenrick, A. B. Buckley, G. 8S. Perry, G. P. Mair. 
Applied physics and electrical engineering: E. <j (Sicmer s 
sedel , C. A. Taylor, I. Braby, G. A. Maquay, G. W. D. Ricks, 
P. A, Tucker, E. Morgan, Y. V. E. Watlington, C. Barber, P. F. 
Rigden, J. F. Collard, W. Phillips, J. F. cigs C,_E. Vance, 
H. J. Gridley, H. F. Hesse, M. J. Scears, W. F. Daniel, W. 
Steuart. Applied chemistry: T, M. Lowry, E. F. Renwick, T. H. 
Pope, W. s Gillies A. J. Shelton, N, F., Deerr, H. C. Sayer, 
8. G. S. Panisset. 
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DOUBLE MOULDING MACHINE 


MESSRS. PICKLES AND SON, HEBDEN BRIDGF, ENGINEERS 


WATHINSON-SE. 


DOUBLE MOULDING AND PLANING MACHINE. 





Tue illustration represents a high-speed double moulding 
machine to take in and work onall four sides at once, two moulds 
or boards at a time, each alike or differing in size or shape, 
thus doubling the amount of work capable of being done on an 
ordinary single machine, and requiring only the same or 
slightly more attention. This machine takes up much less 
room and power than two single machines, and it is 
claimed that it possesses the advantage of taking in very 
wide boards which it will plane and mould on all four 
sides at once. The machine has been specially designed 
for working all kinds of mouldings, electric casings, block 
flooring, &c. 

The whole of the framework and top being in one cast- 
ing, a firmness and solidity in action not otherwise attain- 
able are secured, and high speed and quick rate of feed. 
The stuff is fed through the machine by a double feed- 
ing arrangement, consisting of strong gear-driven bottom 
rollers and four top ones, all driven independently, each 
pair of top rollers being arranged to rise and fall with a 
suitable weighted pressure arrangement to suit different thick- 
nesses and varying inequalities of boards, which are kept 
in their proper positions passing through the machine by 
improved double side and down pressure arrangements with 
fences arranged on either side. The feed motion is variable 
by means of cone pulleys, and can be stopped whilst the 
machine is running. The timber is operated upon by six 
cutter spindles running in phosphor bronze conical bearings. 
The bottom cutter spindle is a fixture, the opening or throat 
through which it works being adjustable to open or close. 

The four side cutter spindles are each movable for different 
widths of stuff, and are mounted on two cross-slides, thus 
enabling the two spindles for each board to be worked either 
opposite or in advance of each other, as preferable; the two 
inner cutter blocks can be easily and quickly removed when 
planing wide boards. The top cutter spindle is arranged to 
rise and fall and also to cant at an angle, which will be found 
useful when working two boards of unequal thickness. A 
lead block is inserted in the table under this cutter spindle. 
The counter-shaft is combined with the machine, and has 
extra long arms to allow a good length of belt to each spindle. 








REPORT FROM THE SELECT COMMITTEE ON 
TRACTION ENGINES ON ROADS. 
: (Concluded trom page 61.) 
REGULATIONS FOR THE PROTECTION OF ROADS AND BRIDGES. 


There has been a general agreement among our witnesses as to 
the desirability of amending the sub-section of the Act of 1878 
(41 and 42 Vict. c. 77, s. 28 (4)), which prescribes that the driving 
wheels of a locomotive shall be either ‘‘ cylindrical and smooth- 
soled” or ‘‘shod with diagonal cross-bars.” It has been proved 
to us that, while smooth wheels cannot be used for traction pur- 
poses on any but level ground, the cross-bars, which are the only 
legal alternative, are ruinous to the granite pavements, whic 
prevail in many parts of the country. So unanimous, indeed, are 
all parties in desiring some change in the pattern of wheel used in 
these districts that wheels fitted with ‘‘ Boulton blocks” appear 
to be used on the granite sets of Lancashire and Yorkshire in 
defiance of the statute, but with the express or tacit assent of the 
road authorities. In other places, especially in Aberdeen, there is 
an urgent demand for a change, which may enable a less harmful 
kind of wheel to be legally used. We are strongly of opinion 
that no time should be lost in relaxing the provisions of this sub- 
section by allowing a competent central authority, such as the 
English Local Government Board, to authorise the use of driving 
wheels of other forms of construction than those which are at 
present legal. When this is done we think that any local authority 
should have power by bye-law to protect its roads from any exces- 
sive injury which may be caused by the use of a particular form of 
wheel unsuitable to them. 

In reference to wheels fitted with ‘‘ Boulton blocks,” it was 
pointed out to us that though when in good repair they were harm- 
less to pavements, yet they might cause even greater damage than 
the wheels of the cross-bar pattern if the blocks became worn 
down and were not renewed. We think it therefore desirable that 
the surveyor of the road authority should have power at any time 
to inspect the condition of the wheels of the engines and to pro- 
hibit the use of those that are defective. 

A similar power should also, we think, be given in respect to the 
boilers of the engines, which, when old, may become a serious 
source of danger to the travelling public. 

Many of the witnesses who appeared on behalf of the road 
authorities have pressed upon us the desirability of further limiting 
by statute the weights and number of the wagons drawn by 
traction engines, as being the only way of affording adequate pro- 
tection to the roads. These witnesses, however, differed consider- 
ably as to the limit which ought to be imposed ; several of them 
advocated the total weight drawn by the engine being restricted 
to the weight of the engine—that is, to a maximum of 14 tons. 
Others would allow a load of 20, 24, or even 36 tons. Some would 
allow these, or even heavier loads, to be drawn on level roads, 
while restricting the weights to be hauled up a steep hill. Such a 
wide variation of opinion clearly shows the difficulty of laying 
down any fixed rule for all classes and gradients of roads. e 
law at present restricts the maximum weight to be carried on each 
wheel of a wagon to two tons, with an addition of one-sixth in the 











case of wagons with springs (24 and 25 Vict. c. 70, s. 4), but this 
restriction does not extend to single boilers, trees, blocks of stone, 
&c., and there is no specific penalty imposed for a breach of this 
regulation. We recommend that this rule of law be extended to 
all weights, and that a substantial penalty—not exceeding £10—be 
recoverable summarily in every case where the statutory limit is 
exceeded without the consent in writing of the surveyor of the road 
authority. 

We also consider that the number of loaded trucks or wagons to 
be drawn by a traction engine should not as a rule exceed three— 
exclusive of a water barrel where required—and that a similar 
penalty should be imposed for a breach of this rule, except where 
the consent in writing of the surveyor has been obtained. We do 
not see our way to fixing any statutory maximum for the total 
length of the train, or for the number of unloaded wagons which 
may be drawn at one time. Different restrictions will probably be 
required in different parts of the country on these and similar 
matters—e.g., the break of gauge of wagons, the passage of two 
engines together or in immediate succession—and we therefore 
prefer to leave them to be regulated by the bye-laws of the local 
authorities. 

The present law effectually secures the protection of bridges by | 
empowering the road authority to make bye-laws preventing the 
use of any bridge ‘‘ where such authority is satisfied that such use 
would be attended with danger to the public. This power, which 
has been largely exercised in almost every county, and in many 
county boroughs, seems practically to have superseded the provi- 
vions of the earlier Act, prohibiting the crossing of bridges by 
locomotives without the consent of the surveyor, where notice is 


given that the bridge is insufficient to carry weights beyond the | 


ordinary traffic of the district. This earlier section gave any loco- 
motive owner an appeal toan arbitrator appointed by the Secretary 
of State—now the al Government Board—who had to deter- 
mine the sufficiency of the bridge ; whereas a bye-law under the 
later Act, when once confirmed—as a rule, without inquiry—by 
the Local Government Board, is binding on all engine owners 
thereafter. A desire has been expressed by the representatives of 
the engine owners to revive the appeal given by the earlier statute, 
and the representatives of the road authorities have, as a rule, 
assented to the justice of thisdemand. We recommend that such 
an appeal! should be allowed in all cases of bridges prohibited for 
locomotives, except where the Local Government Board are of 
opinion that a proper inquiry has already been held by one of their 
own officers as to the sufficiency of the bridge to carry locomotive 
traffic generally. 

Apart from this appeal being given, we do not think that the 
present powers of protecting bridges by bye-law should be further 
restricted. Several road authorities at present prohibit engines 
from stopping on bridges or culverts, or from passing over bridges 
simultaneously with another engine, precautions which are often 
obviously necessary or desirable to prevent excessive weight or 
strain being imposed on a bridge which may be sufficiently strong 
to withstand properly regulated traffic. In the case of new bridges, 
or those which may hereafter be rebuilt, at any rate on main roads, 
they should, we think, be constructed to bear traction engine traffic : 
but it would be clearly inflicting too great a burden on the rate- 
payers to require, as has been suggested, every bridge to be recon- | 
structed up to a sufficient strength to bear such excessive weights 
as might be placed upon it by unregulated locomotive traffic, and | 
we consider it only just to the public authorities to permit them | 
to safeguard their property against every unnecessary cause of 
damage. 

REGULATIONS FOR PUBLIC SAFETY. 


The speed of traction engines is at present restricted by law to 
four miles an hour in the open country, and to two miles an hour 
when passing ‘‘through any city, town, or village.” The engine | 
owners contend that these limits might without danger or inconveni- 
ence be raised to six miles in the country and three miles in towns. | 
The evidence of the representative of the road authorities on this 
question was somewhat conflicting, but the weight of opinion is, | 
on the whole, in favour of raising the limit in towns to three miles, 
while maintaining it elsewhere at four miles an hour. We believe | 
that if engines were allowed to proceed at three miles an hour, 
which is the ordinary rate of the slow cart traffic, they would often | 
cause less obstruction in the streets than they do at present. On 
the other hand, a higher limit of speed than four miles an hour, 
though possibly unobjectionable on straight and level country 
roads, might prove inconvenient, or even dangerous, on steep 
inclines or winding highways. Moreover, we think there are 
advantages in drawing a clear and decided line in the matter of 
speed between heavy traction engine traffic and the light loco- 
motivés which are now the subject of legislation in Parliament. 

There are some minor amendments which we consider might be 
made, with convenience both to the public and to the users of 
traction engines, in the statutory regulations relating to the num- 
ber of attendants and the lighting of engines. We think that 
the Scotch law, which requires one of the attendants to ‘‘ accom- 
pany” the locomotive while in motion, is preferable to the English | 
law, which requires him ‘‘to precede it by at least twenty yards.” | 
The aid of the spare man is as often required behind the engine 
or train as in front of it. Nor do we think that his walking in | 
front of the engine is always necessary or even advantageous, 
although, no doubt, in narrow or winding roads it may be of great | 
importance. The law should, we think, require him to accompany 
the engine, not necessarily in advance or on foot, but in such a 
manner as to be best able to assist horses passing the engine, 
either from the front or from the rear. 

We have had complaints that the attendants other than the two 
employed in driving the engine are often mere lads. We consider 
that they should in all cases be adult men, and if this were done, we 


think that the fourth attendant might bedispensed with in the case 
of engines drawing not more than three wagons or carriages. Where 
a pair of plough engines with their necessary gear travel in close 
company, five men in attendance should, we think, be sufficient 
| for them both. We also recommend that statutory force be given 








to the common, and, as it seems to us, reasonable bye-law which 
enacts that ‘‘a locomotive shall not at any time while the fire 


| thereof continues alight remain on any highway, unless one at 


least of the persons employed to drive or conduct such locomotive 
be in charge thereof.” 

The law at present requires a locomotive travelling at night to 
have ‘‘ two efficient lights affixed conspicuously, one on each side 
on the front of the engine.” We consider it almost equally im- 


| portant and essential, if engines are to be allowed more generally 


to travel in the dark, that they should carry a conspicuous red 
light in the rear, affixed to the last wagon or carriage in the 
train. To facilitate horses passing engines at night, we recom- 
mend that all lights should be fitted with some kind of shutter or 
screen, which might be momentarily drawn whenever it was 
found difficult, on account of the bright light, to get a horse past 
the train. 
OTHER RESTRICTIONS ON TRACTION ENGINE TRAFFIC. 

We have had various other suggestions made to us for insuring 
more protection either for the roads themselves or for the traffic 
upon them, which we do not see our way to embody in our recom- 
mendations. A large number of our witnesses were in favour of 
requiring the drivers of engines to be licensed by the local autho- 
rity, just as the drivers of public vehicles are licensed in nearly 
every town. We think, however, that such a step would tend to 
diminish the responsibility of the engine owners, who have at pre- 
sent the strongest interest in obtaining efficient drivers, while it 
would be difficult, if not impossible, for the ordinary county or 
borough surveyor to judge of the capacity of the engine driver. 

Other witnesses, who have not supported the licensing of drivers, 
have with a similar object advocated investing the surveyor of the 
road authority with a general power of control over the user of the 
roads by locomotives, and it has been specially suggested to us 
that notices to discontinue traction engine traffic during bad 
weather might be issued from time to time by the surveyors. 
However advantageous these powers of restriction might be from 
the ratepayers’ point of view, we cannot but think that their exer- 
cise would often give rise to undue and arbitrary interference with 
the traffic, and that the interests of the public generally would 
be best consulted by confining the restrictions on traction engines 
to the general statutory regulations and special bye-laws made by 
each road authority, and to the protection afforded by the extra- 


| ordinary traffic clause. 


UNIFICATION AND CONSOLIDATION, 

In conclusion, we think it desirable that the laws relating to 
traction engines should be assimilated for the three kingdoms, that 
the minor differences in the statutory regulations and the bye-law 
powers should be removed, and that the provisions contained in 
the English and Scotch Acts of 1878 should be extended to Ireland. 

We further think that an early opportunity should be taken to 
consolidate the different enactments referred to in this report, so 
as to remove the inconsistencies which exist, to assimilate the 
penalties for different offences, and generally to re-enact the law 
as amended in a clearer and conciser form. 

Your committee append the following summary of their recom- 
mendations :-— 

1.—That the limit of speed be maintained at four miles an hour 
in the country, but be raised from two to three miles an hour in 
towns and villages. 

2.—That engines be authorised to be used with driving wheels 
of any form of construction that may be from time to time approved 
by the Local Government Board. 

3.—(a) That inaddition to the two men in charge of an engine in 
motion, a third man should be required to accompany it, not 
necessarily in advance or on foot, but in such a manner as to be 
best able to assist horses passing either from the front or from the 
rear. 

(b) That the fourth attendant be dispensed with in the case of 
trains consisting of three wagons or less. 

(c) That in the case of two plough engines with their necessary 
gear closely following each other, only five men should be required 
in attendance. 

(d) That one of the three attendants be required to remain with 
an engine while stationary on a highway, and having its fires 
alight. 

€) That at night every engine or train of wagons should carry a 
conspicuous red light in the rear, and that all lights should be 
fitted with shutters or screens. 

4,—(a) That a penalty not exceeding £10 be recoverable sum- 
marily for carrying weights on wagons in excess of those authorised 
by 24 and 25 Vict. c. 70, s. 4, without the consent cf the county or 
county borough surveyor. 

(b) That a similar penalty be recoverable for drawing without 
such consent a number of loaded wagons exceeding three, exclusive 
of a water barrel. 

5.—(a) That local authorities should have no general pcwers of 
prohibiting the use of engines for specified hours within their 
county or county borough as a whole. 

(4) That local authorities should retain their present powers of 
making bye-laws to regulate the use of engines upon any highway, 
and should also have power by bye-law—subject to confirmation 
by the Local Government Board—to prohibit their use in crowded 
streets, or narrow roads, or in special localities for special reasons : 
And that in confirming such bye-laws the Local Government 
Board should have all proper regard to the necessities of through 
traffic. 

6.—That in all cases where a bridge is closed against traction 
engine traffic by order of a local authority, an appeal should lie to 
an arbitrator appointed by the Local Government Board. 

7.—(a) That a uniform annual licence duty of £10 be paid by the 
owner—or user—of each engine of not more than ten tons in 
weight, exclusive of water and coals, with an addition of £2 per ton 
for every extra ton. 

(b) That a licence may be transferred from one engine to another 
belonging to the same owner with the consent of the licensing 
authority. 
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(c) That the county or county borough council receiving the duty 
be required to provide a licence plate with the name of the county 
or borough, the number and date to be fixed to the engine, and not 
to be removed during the year without the consent of the licensing 
authority. 

(d) That every engine so licensed be authorised to pass through 
any other county or county borough on payment of an annual 
registration duty of 2s. 6d. for each county or county borough. 

(e) That steam rollers —as well as agricultural engines—be exempt 
from licence duty, but that all engines be required to be registered 
at a nominal fee with the county authority, and to carry a 
registered number, 

(f) That the expression ‘agricultural engine” should include 
any engine used solely for threshing, ploughing, or other agricul- 
rural purpose, and any engine the property of one or more occupiers 
or owners of agricultural land, employed solely for the purposes of 
their farms or estates, and not let out for hire. 

(g) That similar licence duties be levied in Scotland and Ireland. 

8.—That the extrardinary traffic clause—41 and 42 Vict. c. 77,s. 
23—should be amended as follows :— 

(a) The time for the recovery of expenses to be limited toa 
period of twelve months from the damage complained of, or—in 
ease of a particular contract or building job—of six months 
from the termination of the work. 

(®) The expenses to be recoverable from any person by whose 
order ‘‘ or for whose benefit ” the work is done, 

(c) The expenses not to be recovered before justices, but in the 
county court, or, in the case of large amounts, in the High Court. 

In Scotland an appeal should be allowed from the Sheriff's 
Court to the Court of Session, in order to secure uniformity in the 
decisions. 

The clause should be extended to Ireland. 

9.—That the amount of the penalties for various offences should 
be revised, and that the law as amended should be consolidated in 
one statute for the United Kingdom. 

Ist July, 1896. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Removal of tron from water supply.—At Asbury Park there is 
now in operation a set of Continental filters, which was installed 
for the purpose of removing the iron in the water supply of the 
town, the supply being taken from a number of artesian wells. 
The 400ft. and 600ft. wells yield water containing some iron, and 
the deeper ones are so impregnated with it as to render their use 
impracticable without removing the iron. The 1000ft. well was 
sunk in 1893, and the 1100ft. in 1894. An attempt was made to 
use the water from the deep wells notwithstanding the iron, and 
then to use these and the 600ft. wells together, but s> much trouble 
arose that finally the deep wells were drawn upon only when the 
600ft. wells were insufficient. Iron was deposited in the mains, 
and when these deposits were stirred up by fiuctuations in the 
current, the concentrated iron solution drawn from house faucets 
seemed to the consumers unbearable. It was thought that vigor- 
ous flushings of the mains would prevent, or at least alleviate, the 
trouble, and at periods the waterworks force actually worked 
night and day in response to the complaints that came from every 
mouth. The air lift pump has been applied to all the 600ft., and 
to the deep wells, fin. air pipes being used in the 600ft., and lin. 
in the deep wells, the pipe extending down 200ft. in each well. 
The yield from the two deep wells with the use of air is said to be 
1,000,000 gallons, or about two and a-half times as great as the 
natural tiow. The water from the 600ft. wells is not used except 
for washing the filters, the water not containing so much iron as to 
prevent its use for this purpose. In the water as it comes from 
the wells the iron is mainly in the form of sulphate of the protoxide. 
The water has also a somewhat disagreeable odour from the gase- 
ous carburetted hydrogen dissolved in it. On exposure to the air 
this gas escapes in a comparatively short time, and the iron becomes 
oxidised, forming first a scum on the surface, which resembles oil 
in appearance, and finally settles out as a rusty precipitate of 
hydrated sesquioxide of iron. Under ordinary conditions of 
exposure to the air, the complete conversion of the iron to the 
insoluble form of sesquioxide may require several days, but when 
the water fully charged with air, as is the case when it is raised 
from the well by the Pohle air lift pump, is forced through a bed of 
sand, the friction of the water hastens the oxidation, and the 
greater part of the iron remains vehind in the sand as solid hydrated 
sesquioxide. Unless, however, the water contains sufficient air in 
solution before it enters the filter to oxidise the iron completely, 
some of the iron will pass through unchanged. The filter itself has 
no power to remove iron until it has separated out in the solid 
form as sesquioxide. The present practice is to raise the water 
from the two wells—1040ft. and 1100ft. deep—by the air lift, 
allowing the water to run into a large tank, with overflow into a 
second tank, from which it is forced into the filters at the rate of 
about a million gallons daily. The filters are cleansed by reversed 
current with water from the 600ft. wells every twelve hours, and 
the red hydrated sesquioxide of iron washed out. A simple calcula- 
tion from the amounts of iron in the well water and in the filtered 
water shows that about 117 lb. of metallic iron are removed daily 
from 1,000,000 gallons of water. In the filter at these works there are 
two cylinders ; the first contains sand, and the second bone char- 
coal, and the water is forced through both cylinders before it 
passes to the mains. A longseries of experiments show that nearly 
all the iron is removed in the first or sand filter, and that very little 
remains to be done by the second or bone charcoal filter. In some 
of the experiments it was found that iron was actually added to 
the water by the bone charcoal filter. This was, however, due to 
the fact that the filter had not been thoroughly cleaned. Inactual 
working, at present, the bone charcoal filter removes only an insig- 
nificant amount of iron, since the first or sand filter removes 
98 per cent. of all the iron in the water. 

Sewage disposal.—The city of Natick, with a population of nearly 
10,000, has established an intermittent filtration system for 
disposing of its sewage, it being necessary to pump and purify the 
sewage in order to avoid polluting streams in the water shed from 
which Boston takes part of its supply. The sewage is brought to 
the pumping station by a 30in. circular sewer and a 24in. cast-iron 
pipe with leaded joints. The 24in. pipe was used near the head of 
Lake Cochituate, to prevent any possible leakage into the lake, as 
the water is used by the city of Boston for domestic purposes. At 
the pumping station there are a screen chamber and house, 
receiving gallery, reservoir with three separate compartments, two 
pump wells, two horizontal tubular boilers, and two vertical com- 
pound duplex pumps. Water for condensing purposes and boiler 
use is taken from the pond through a 6in. pipe. The reservoir and 
pump wells are ventilated by a connection with the chimney, so 
arranged that the gases may be turned either into the smoke flue 
or the space between the flue and outer walls of the chimney. 
After the sewage reaches the screen chamber, it passes through a 
screen of iron bars placed fin. apart ; it can then be turned, either 
into the reservoirs for storage, or into the smaller pump well and 
pumped directly to the filter fields, in which case the pump can be 
regulated to take the flow, thereby saving the lift which would be 
necessary if allowed to go into the reservoir. The reservoirs have 
a combined capacity of 500,000 gallons. In designing this plant it 
was intended that the night and Sunday flow of sewage would be 
stored in the reservoir, and that the small pump could be used for 
pumping the daily flow fcrabout eight hours per day, while the larger 
pump could be used for discharging the reservoirs at the same 
time. The sewage is delivered on to the filter fields through 
8000ft. of 16in. cast-iron pipe, laid on a grade throughout its 
entire length, which enables the contents of the force main to be 
entirely drawn back into the pump well whenever necessary to 
clean the pipe. The city bought 97} acres of land for a disposal area, 
74 acres of which can be made available for filter beds. This tract 
of land was covered with a small growth of wood and brush, part of 


which has already been cleared. The soil is of a sandy nature, and 
generally well adapted for filtration purposes, although we have 
encountered in some of the beds a thin layer of sandy clay, which, 
in my opinion, will render it necessary to lay underdrains, The 
effluent from the underdrains will be discharged into a small 
stream, which empties into the Sudbury River below the lake. 
The engineer, Mr. Gray, recommended the preparation of 12 acres 
of filter beds before the plant was put in operation, these to be 
underdrained with 3in. tile, 36ft. apart, laid on a grade of 1 in 500, 
and extending 96ft. each way from the central 8in. main drain. 
Only two beds of one acre each were prepared in 1895, and from 
these the 3in. underdrains were oniated. Since then another bed 
has been prepared and the underdrains put in ; several other beds 
are also partially done, and will be completed as needed. 

A large river steamer.—A very popular steamboat service is that 
on the Selon River, between New York and Albany, a distance 
of 140 miles, and a new steamer has just been launched, which will be 
ready for the season of 1896. The vessel is @06ft. long over all, 
387ft. long on the water-line, 50ft. beam of hull, 87ft. beam over 
the guards, 12}ft. depth of hold, and 74ft. loaded draught. Above 
the main deck will be the usval superstructure, with three decks, 
each having a row of state-rooms on the side, and a promenade 
outside the state-rooms. The grand saloon will extend the height 
of two decks, the upper row of state-rooms opening into a hand- 
some gallery, reached by wide stairways. The old style of 
side-wheel or paddle engines will be used, the cylinders being 
7ft. diameter, and 12ft. stroke, driving wheels 34ft. diameter, 
with feathering buckets 12ft. wide. The gallows frame supporting 
the walking-beam is enclosed, and is 48ft. high. Steam is 
supplied by four boilers 33ft. long, placed in the hold instead of 
upon the guards, and there is a smokestack to each pair of boilers 
72ft. high from the main deck. The engines will develope 
4000-horse power, and the boat will have a maximum speed of 
18 knots. There will be 126 state-rooms on the saloon deck, 124 on 
the first gallery, and 84 on the second gallery, all being 7ft. by 
10ft.. with the exception of four bridal chambers on each deck, 
which are 12ft. by 14ft. These will be all finished in white 
mahogany, and furnished with enamelled iron bedsteads instead 
of the usual berths. During the day the galleries and saloon will 
be lighted from a trunk dome 320ft. long, extending the full length 
of the upper gallery. At night there will be about 1000 incandes- 
cent lights in the saloons, state-rooms, &c. The interior decoration 
will be in white and gold, and the upholstering will be of the 
elaborate style common in vessels of this class. 

Steel rails for Canada.—The Canadian Department of Railways 
and Canals is now advertising for proposals for 1000 tons of 
50 lb. steel rails for the Prince Edward Island Railway and 3000 
tons of 67 lb. steel rails for the Intercolonial Railway. All the rails 
are of flange section. The specifications call for steel made from 
Bessemer pig iron, and having the following chemical composi- 
tion :—Carbon, 0°35 to 0°4 per cent.; silicon, 0°09 per cent.; man- 
ganese, 1 per cent.; phosphorus, 0°08 per cent. The drop tests 
will be made on 12ft. lengths placed head upwards on iron supports 
dsft. apart, and this must stand without fracture a blow from a 
l1-ton ball falling 18ft. for the 67 lb., and 15ft. for the 50 lb. rails. 
The deflection not to exceed din. and 4jin. respectively. Another 
portion of the test rail similarly supported must stand three blows 
of a 1-ton ball falling 6ft. for the 67 lb., and 5ft. for the 50 1b. rails, 
with a deflection of 2}in. to 3}in. for the former, and 3in. to 4}in. 
for thelatter. The 6/ lb. rails have at each end two oval holes lin. 
by liin., 25in., and 7}in. from the end of the rail. The 501b. rails 
have two oval bolt holes jin. by ljin., at 123in. and 53$in. from 
the end of the rail. These latter rails have also two spike slots or 
notches fin. long and #in. deep at each end, in the flange, as these 
rails evidentiy have plain fish-plates, which afford no hold for the 
spikes to prevent creeping, while the heavier rails have angle-bars 
with flanges slotted for the spikes. The general length will be 
30ft., but a certain small proportion will be cut to 24ft., 26ft., 
28ft., and 294ft. The rails are to be guaranteed by the makers for 
seven years, 








LAUNCHES AND TRIAL TRIPS. 





The new twin screw hopper dredger Sir John Coode, constructed 
by Messrs. Wm. Simons and Co, Renfrew, to the order of the 
Crown Agents for the colonies, arrived on the 16th inst. at her 
destination, Colombo, 

On Friday, the 17th inst., the s.s. Moorby, just completed by 
Messrs. Ropner and Son, of Stockton-on-Tees, to the order of 
Messrs. R. Ropner and Co., West Hartlepool, left the river Tees 
for her official trial trip. On the arrival of the vessel in the Tees 
Bay her compasses were duly adjusted, after which a very satis- 
factory run was made, the machinery working very effectively and 
easily. After the trip the steamer proceeded to Leith, where she 
will load for the Mediterranean. 

Messrs. Fleming and Ferguson, shipbuilders and engineers, 
Paisley, have launched from their yard the Lough Mahon, a 
powerful steel self-propelling bucket ladder dredger, constructed 
to the order of the Harbour Commissioners, Cork. Dimensions of 
the dredger are 167ft. by 33ft. by 11ft. Gin. She will be capable 
of dredging to a depth of 35ft., and to enable her to dredge close 
up toquay walls the bucket ladder is not placed centrally, but at the 
side of the vessel. She is fitted with machinery of the most modern 
description ; gearing throughout being entirely of steel, with fric- 
tional power to prevent breakages in case of extraordinary strains. 
Independentengines are fitted for hoisting the bucket ladder, and all 
the most recent improvements have been furnished for the expedi- 
tious handling of the vessel. 

On Saturday, the 11th inst., the fine large steel screw steamer 
Atlantic had her trial trip. She is the fourth and largest vessel 
built by Messrs, Wm. Gray and Co. for Messrs. W. H. Cockerline 
and Co., Hull, and will form part of the same fleet as the Pacific, 
Graphic, and Majestic. The vessel takes Lloyd’s highest class, and 
is of the following dimensions :—Length over all, 336ft.; breadth, 
47ft.; and depth, 24ft. 10in. The deck erections consist of a full 
poop, long bridge, and top-gallant forecastle. Triple-expansion 
engines of the Central Marine Engine Works’ well-known type 
have been fitted in the vessel. They will develope over 1200-horse 
power, the cylinders being 24in., 38in., and 64in. in diameter 
respectively, with a piston stroke of 42in., and steam is supplied by 
two large steel boilers working at a pressure of 160 1b. per square 
inch. The Atlantic went to sea early in the morning, and had her 
compasses adjusted by the time the tug took off the owners and 
their visitors at ten o’clock. There were present Mr. W. H. Cocker- 
line and Mr. Woodhead, of Hull; Mr. Strong, superintendent 
engineer, under whose superintendence the vessel and her 
machinery have been constructed ; Mr. Penn, of Cardiff ; Captain 
Murrell and Mr. T. Mudd representing the builders of the ship 
and engines respectively. The weather was fine, and a good run 
was made over about three hours at full speed to test the running 
qualities of the engines, everything being found to run in perfect 
order, an ample supply of steam being maintained, with the engines 
making 78 revolutions per minute. The vessel averaged 10} knots 
per hour. The owner and his representatives expressed their 
satisfaction at the manner in which the contract had been carried 
out, both in the shipyard and engineering departments, and on the 
completion of the trial the vessel proceeded to Riga to load her 
first cargo. 

On the 19th inst. Messrs. R. Napier and Sons launched from 
their shipbuilding yard, Govan, the second of three steel screw 
steamships they have on hand for the Royal Mail Steam Packet 
Company, London. These fine steamers have been specially 
designed to meet the requirements of the company’s extra service 
to Brazil and the River Plate, and are intended to carry a large 
cargo, with comfortable accommodation for first-class passengers 
and emigrants. The general dimensions are:—Length, 345ft.; 








breadth, 44ft.; depth, 27ft., with a top-gallant forecastle, long 
bridge, a full poop, and a gross tonnage of about 3300 tons, They 















are built of steel, to class 100 Al at Lloyd’s, under special survey, 
and are fitted in accordance with the Board of Soaks 3 regulations 
for passenger steamers, The upper deck and fittings are of teak 
and the most modern appliances have been ae for the 
efficient working of the ship and the rapid handling of cargo, 
including a complete installation of electric lighting roe | refrigerat- 
ing machinery on the carbonic anhydride system, with 
chambers of 7700 cubic feet capacity for the transport of frozen 
meat, &c. Superior accommodation has been provided amidships 
for the first-class passengers, and as the ships are intended to trade 
in tropical climates, the ee and roomy state-rooms have been 
placed on the upper deck, which admits of perfect ventilation, and 
are furnished with all the latest improvements for the comfort of 
the passengers. Above, on the bridge decks, is a handsome dining 
saloon, finished in polished vases with large side lights ; while 
overhead an awning deck affords admirable shelter and the bridge 
deck forms a spacious promenade for the first-class ngers, 
Comfortable accommodation has been supplied for 700 emigrants 
on the main deck, with hospital and a dispensary in the poop; 
while the officers’ quarters have had special consideration bestowed 
on them. The machinery consists of a set of triple-expansion 
engines, with three steel boilers for a working pressure of 180|b,, 
and fitted with the most modern appliances for efficiency and 
economy. The vessel was named the Minho by Mrs. Owen, wife 
of Captain W. H. Owen, R.N.R., and after a successful launch was 
towed up the harbour to receive her machinery, which has been 
constructed at the buildors’ Lancefield Engine Works, 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
SHEET iron makers in this district keep very page and owing to the 
filled state of manufacturers’ order books, it is almost im ible to 
buy for prompt delivery. Black sheets are quoted from £6 12s. 6d. 
upwards, for sheets of 24 gauge, and £7 16s, for 27 gauge. Best 
qualities of galvanised sheets are £11 15s. at outports for 24 gauge, 
though ordinary qualities are £10 15s. to £11 easy. The heavy 
exports for June of galvanised sheets have been, so far, well sus- 
tained this month, and it is believed that July will prove one of the 
best months galvanisers have experienced for the last two years, 
Black sheet makers report a heavy turnover since the mills re- 
started after stocktaking, but production has been so increased 
that prices are not so buoyant as those for bar iron, although about 
2s. 6a. per ton higher than the June rates, Competition among 
local makers, and from the North of England and South Wales, 
keeps prices from rising as they should do, Some of the large ex- 
port merchant firms hercabouts are fond of boasting themselves re- 
garding the prices at which they can fill export orders for iron and 
steel at Belgian and German mills. Even in the matter of 
galvanised sheets they are continually thrusting German competi- 
tion to the front, and an instance is this week mentioned in which 
a merchant firm are quoting galvanised sheets at £10 7s. 6d. per 
ton for 24 gauge f.o.b. bundled, although the general market price 
is £10 lds, 

Manufacturers of unmarked bars quote the new association list 
for common bars at £5 15s., and no difficulty is experienced in 
getting £5 12s. 6d. A month or rather more ago the average 
price obtained was not more than £5 12s, 6d., and some association 
manufacturers were selling common bars at £5 5s. at works, and 
non-association firms at as low as £5 2s, 6d. At the present time 
£5 10s. is the minimum at which iron now is to be bought. Hoops 
are quoted this week at £6 10s., and gas strip at £5 12s, 6d. to 
£5 15s., with angles £6 10s. to £7. 

One of the best indications of the state of demand at the present 
time is the scarcity which is now experienced of puddlers, There 
are now practically no unemployed puddlers in the South Stafford- 
shire district, and under hands are also scarce. 

Pig iron prices are kept up, though considering the demand they 
should show more strength. Northamptonshire foundry pigs are 
quoted this week 42s. 6d. to 43s. 6d. net, or 43s. 6d. to 44s. 6d. if 
less 24 per cent. discount. Derbyshire ditto are 45s. to 46s., accord- 
ing to quality, with some sellers quoting 47s. Stanton—Derbyshire 

forge pigs are quoted 42:., but other descriptions can be had for 
from 40s 6d. to41s. Earl Granville’s North Staffordshire foun- 
dry pigs are 50s. delivered here, but the price is too high to com- 
manda sale. In the same way his lordship’s forge pigs are quoted 
45s., but it is only in very exceptional circumstances that con- 
sumers will give it. Derbyshire pig sellers are emphasising the 
peculiar qualities of thin metal for sheet iron rolling. They declare 
it to be a softer and ‘‘ kinder” iron than any other on the market, 
Lincolnshire pigs and hematites excepted, and that it makes less 
scrap than any otheriron. N ——e and Leicestershire pig 
sellers, with those at Nottinghamshire, are the chief competitors 
whom the Derbyshire people have to meet. Hematites are quoted 
57s. 6d, to 58s. for Barrow forge sorts delivered, and foundries 
593. 6d. to 61s, 6d., according to brands. Lincolnshire forge pigs 
are 44s. to 45s., and at these prices makers wi!l sell to the end of 
the year. 

The revival in the pig iron trade appears very conspicuous by 
returns showing the great number of furnaces in blast in the whole 
kingdom. They show an aggregate increase since the opening of 
the year of 18 furnaces blowing, of which four are in Yorkshire, 
four South Wales, three Scotland, three Derbyshire, two Cleve- 
land, one Lancashire, and one Staffordshire. e number of fur- 
naces now blowing in Derbyshire is 33 out of 52 built; in North- 
amptonshire, 14 out of 26; in Lincolnshire, 15 out of 21; in North 
Staffordshire, 14 out of 28, and in Sovth Staffordshire, 23 out of 69. 
The aggregate of furnaces now in blast is 171 England, 96 Cleve- 
land, 81 Scotland, and 27 Wales. These figures create much 
satisfaction, notwithstanding that 315 furnaces are still idle. Many 
of these furnaces, are, however, now virtually obsolete. 

Makers of the new natiye steel just introduced in Staffordshire 
in competition with Swedish, for cycle manufacturing purposes, 
state that they are meeting with good demand from cycle makers 
in various parts of the Midlands and elsewhere. Makers assert 
that there is very little difference between the English and the 
foreign metal, and that only experts of great experience are aware 
how to produce it. The Swedish steel is made both by the 
B and Si process, and great quantities have gone to 
Germany at £16 per ton. The makers of the Staffordshire material 
would be only too pleased if they could get some of these German 
orders, and also of a share of the big trade which the Swedish 
steel masters are doing in cycle steel material with France and 
America, 

The situation in the coal trade is being much discussed, and a 
few of the iron and steel masters in this district are unwilling to 
book much forward at present prices, owing to the uncertain issue 
of the wages question, inasmuch as the dispute as to minimum or 
no minimum may cause prices of fuel to rise in this district, as 
they did in 1893, when common forge coal, now about 7s., rose for 
over two months to 16s. or 18s, a ton. The same feeling exists to 
some extent among smelters of pig iron, who are asking higher 
prices. The feeling is not, however, very generally see ye 
since it is mostly believed that the wages difficulty will be got over 
without a strike, The general impression in this district is that 
the masters will not give notice fora drop. Under these circum- 
stances there is unlikely to be any strike of much magnitude. 
There is much discussion among coal masters regarding the mani- 
festo on the wages question which has has been issued by the 
federated coalowners. The general opinion is that the document 
in no sense overstates the coalowners’ case. On the men’s side, 
although the pit hands in this district are loyal to the National 
Federation, many of the older men are beginning to question the 
soundness of the minimum wage policy, when, as has been the case 
in this district, it results in the men getting less wages than ever 
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and in their being employed only two and two and a-half days a 
week instead of four and five days. ; 

The Railway and Canal Commissioners have now given judgment 
in the application of the North Staffordshire Chamber of Com- 
merce against the North Staffordshire Railway Company, on an 
order enjoining the company to desist from levying an increased 
terminal charge. The court allowed the extra 3d. per ton on the 
great bulk of thetraffic affected, but in the case of ironstone reduced 
the amount to 14d. per ton. 

{t is understood in Birmingham metal circles the transfer of 
control of the Endurance Seamless Tube Company, Birmingham, 
to the syndicate which has bought it, is to take place immediately. 
In order to mark their sense of their friendly relations with their 
officers and workpeople, the directors of the company have put up 
a notice in the works stating that a gratuity of a full week’s wages 
will be given to every workman, with special gratuities to the staff, 
the foremen, and others, 








NOTES FROM LANCASHIRE 
(From our own Correspondents.) 

Munchester.—General activity continues the position throughout 
all branches of the engineering trades of this district, and most of 
the representatives I come across report their establishments full 
of work, the chief difficulty being the completion of orders for 
delivery to meet the requirements of their customers. In the iron 
trade rather a quieter tone just now prevails, but except low 
selling here and there amongst merchants prices are for the most 
part steady at late rates, the books of makers and manufacturers 
being generally well filled. 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and business, taking it all through, rather slow, if 
anything. For pig iron inquiries are only limited, consumers as a 
rule not more than rae yp for present requirements, which in most 
cases are already well covered. Both local and district foundry 
brands are, however, very firm at full list rates, one or two of the 
district makers being for the present practically out of the market. 
Lancashire No. 3 foundry remains at 46s. 6d., less 24 ; Lincolnshire 
is quoted 43s. to 43s, 6d., and Derbyshire 46s. up to 47s. 6d. net 
cash, delivered Manchester. Forge qualities for delivery in the 
finished rage districts of Wigan and Warrington are 
auoted at 44s., less 24, for Lancashire, and 41s. 9d. to 42s, 2d. for 
Lincolnshire, net cash. Outside brands offering here are not quite 
so strong. Middlesbrough No. 3 foundry pe now be bought for 
45s. 4d. to 45s. 10d. net cash, delivered by rail Manchester, 
although some makers still quote 46s, 2d., whilst Eglinton does not 
average more than 46s, 3d. net, delivered ports, and 48s. 6d. 
delivered dock quays Manchester, with Glengarnock obtainable at 
about 6d. to 9d. above these figures. 

In the manufactured iron trade, business is coming forward satis- 
factorily, makers gradually filling up their order books for some 
time ahead. Although it is only in special cases that £5 12s. 6d. is 
as yet being got for Lancashire bars, £5 10s. being still the general 
figure, prices are steadily hardening, and North Staffordshire bars 
are firm at £5 12s. 6d. to £5 15s. as the mimimum for delivery 
a and sheets are strong at the full rates recently 
quo . 

Business in the steel trade continues only moderate, with prices 
low. For good foundry hematite makers are still firm at 57s. 6d. 
to 58s., less 24, delivered Manchester, but orders can be placed 
through second hands at under these figures. Local billets can still 
be bought at £4 7s. 6d. net, steel bars at £5 17s. 6d. to £6, and 
boiler plates at £6 5s, per ton delivered. 

In the metal market the position remains unchanged, active 
demand being maintained for all descriptions of manufactured 
goods, and prices firm at the maximum list rates, 

The annual meeting of the Iron Trades Employers’ Association, 
whose head quarters are in Manchester, was held on Wednesday 
at the Station Hotel, Hull, Mr. A. E. Seaton, the president, 
occupying the chair. The business was mainly of a formal 
character ; the annual report, of which an abstract appears in 
another column, was received and adopted, Mr. Seaton was 
unanimously re-elected president for the ensuing year, and in the 
afternoon an excursion was made on the river Humber, along the 
line of docks, besides which the principal engineering establish- 
ments in the neighbourhood were thrown open for the inspection 
of the members. 

The sale of the Mersey Forge, Live 1, respecting which I 
gave a preliminary paragraph in my ‘‘ Notes” a fortnight ago, 
has resul in a satisfactory realisation. The principal ma- 
chine tools in most cases fetched good prices, and a few par- 
ticulars will be a A couple of 4ft. 6in. centre treble- 
geared slide and surfacing lathes, by Craven Brothers, Manchester, 
realised £900, and three 3ft. 6in. centre similar lathes, by the 
same makers, £875. A self-acting planing machine, to plane 16ft. 
long by 7ft. wide, 27ft. high, fetched £480; a 30-ton overhead 
rope-driven travelling crane, 49ft. 6in. span, also by Craven 
Brothers, ‘was sold for £305, a treble-geared vertical boring 
machine for £115, and a treble-geared horizontal boring machine, 
both by Craven Brothers, for £200, whilst a 16in. stroke treble- 
geared slotting machine, by F, Berry and Sons, Sowerby Bridge, 
fetched £100. 

A simple arrangement for ventilating the stokeholds of steam- 
ships has been patented by Messrs. James Evans and Co., of 
Manchester. This apparatus, which has been styled the 
‘* Anemogene,” has already undergone a satisfactory experimental 
trial on one steamship, and further applications are in progress. 
The whole arrangement, which is exceedingly compact, consists in 
admitting compressed air through a narrow cone of injector form, 
and a small proportion of steam through a wider opening into a 
chamber where the high velocity of the air causes the air 
and steam to be well blended, The air and steam—or when 
atmospheric conditions warrant it tither steam or air alone—are 
passed on to a distributor and utilised for cooling the air, a 
regulating valve being opened in proportion to the moisture 
required. Part of the steam in the chamber is passed into and 
around a coil condenser which terminates in a drip pipe, the action 
being that this proportion of the steam is condensed into water 
and becomes pulverised to vapour when passing through the dis- 
tributor, and the hot dry air which is being driven through the air 
trunks absorbs the vapour, and is cooled in proportion as it is 
regulated by the valve. The apparatus, although primarily 
designed for the ventilating of stokeholds, is applicable in other 
directions where ventilation is required under changeable atmo- 
spheric conditions, and for delivering cooler air than external tem- 
perature in the tropics, whilst it is also claimed that it will 
Sony assist in economising coal consumption on board 
ship. 

A couple of improved designs are being brought out by the 
Globe Engineering Company, Victoria-buildings, Manchester, in 
their ‘ Metropolitan” injectors. One of these is an automatic, or 
single tube injector, in which special attention has been paid to 
the design of the combining and delivery tube, and the suction 
and steam jet. The combining and delivery tube is entirely of 
one piece, and sufficient openings to enable the injector to start 
and restart promptly are provided. The suction jet is securely 
screwed in the casing, and the steam jet has two seats, whilst a 
special feature is that no valve adjustment in the suction pipe is 
required. The injector is operated with one handle, and the 
overflow valve can be easily reground and used as a lifter or non 
lifter, whilst the jets can be readily removed without special 
tools. Another new design is a double tube arrangement, 
suitable for all requirements where the conditions are too 
severe for the automatic injector. By means of a positive 
closing overflow valve in the delivery chamber of the forcing appa- 
ratus, the forcing combining tube is made solid without relief 


holes or _— and the lifting tubes act as a governor to the 
, 80 that a very large range is secured, The injector 


forcing tu 





is operated entirely by one lever, and all the working parts are of 
the simplest kind, Y hilt water can be delivered into the boiler as 
high as 300 deg. Fah. ; 

n the coal trade there is still a good deal of extra buying, and 
pits for the most part are being kept on about full time. The 
push of orders which has been coming forward during the past 
fortnight in anticipation of some possible dispute over the wages 
question is, however, now slackening off somewhat as the un- 
warranted public excitement abates, and beyond a more or less 
general hardening in slack, prices, although firm at list rates, have 
shown no appreciable upward move. The better qualities continue 
in active demand for house fire purposes at full list rates, but it is 
simply the usual September poo autumn trade coming forward in 
July. The lower class round coals move off but moderately for 
iron making, steam, and general manufacturing purposes, and with 
supplies ample, prices continue low, 6s. at the pit mouth being 
about the full average figure for good qualities of steam and 
forge coal, With the increased run on round ‘coal a larger 
quantity of slack has necessarily been turned out from the 
collieries, and in some instances where prices for engine fuel had 
been put up 9d. to 1s, per ton, they have had to get back to some- 
thing like old rates. There is, however, still a scarcity of supplies, 
and although very few of the principal collieries have put up the 
prices to their regular customers, in the open market 3d. to 6d. 
over late rates is readily got. At the pit mouth common slack 
averages 8s, 3d, to 3s. 6d.; medium, 3s, 9d. to 4s.; and best, 4s, 6d. 
to 5s. per ton, 

The shipping trade remains without improvement either as regards 
prices or (emery and it is exceptional where more than 7s. is got 
for ordinary steam coal delivered at the ports. 

Barrow.—The hematite pig iron trade remains steady, and the 
business done during the week has been on a large scale between 
smelters and consumers generally. There is, however, a depressed 
tone in hematite warrants, which are quoted at 46s. 5d. net cash 
sellers ; 46s. 44d. buyers. Makers are busily employed, and are 
in receipt of full inquiries for prompt and forward deliveries of 
Bessemer descriptions of metal, and are consequently firm in their 
dealings uae. The prospect of trade is good, as the demand 
is steady, and the likelihood of a continuance of brisk trade very 
promising and encouraging. The demand for forge and foundry 
qualities is not marked. 48s, 6d. is the current quotation for 
parcels of mixed Bessemer numbers, net f.o.bs Stocks have not 
increased during the past fortnight, and that must be regarded as 
a good sign. Thirty-seven furnaces are in blast, as compared with 
30 in the corresponding week of last year, but 38 furnaces are out 
of blast. 

Iron ore commands a fair sale, but the trade in native qualities 
of ore is quieter than would be the case were it not for the large 
and regular imports of Spanish qualities of metals. This fact also 
contributes to the continuance of low prices. Average qualities 
of native iron ore are quoted at 10s. per ton net at mines, and 
Spanish sorts are at 12s, 6d. to 13s. per ton net at West Coast 


rts. 

The steel trade is very brisk all round, and the rail trade shows 
especial activity. New orders have been booked of some im- 
portance for heavy rails for Colonial and foreign buyers, and 
others of equal importance are offering. Prices vary from £4 10s. 
to £4 15s. per ton for heavy sections, and light rails are at £5 per 
ton. In shipbuilding material a good business is doing, and plates 
and heavy steel castings are especially active in inquiry. Other 
branches of the steel trade are busy, and there is much life in the 
hoop, billet, and merchant departments. 

Shipbuilding and marine engineering establishments are busy, 
and the new orders recently booked have given new life to the 
trade, and this is likely to be accentuated by other new orders 
which are pending. The Naval Construction and Armaments 
Company was one of the firms that tendered on Monday for one 
of the two line-of-battle ships to be built in private yards for her 
Majesty’s Navy. 

Coal is still very quiet, and business in steam qualities is 
restricted, while, on the other hand, competition is very keen and 
prices are correspondingly low. Coke is in fair request and prices 
are steady ; deliveries are, however, full. 

Shipping is brisk, especially in the exports of steel, but freights 
are low. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


IN a week after this letter is printed the present arrangement in 
regard to the miners’ wages will be at an end, but this does not 
seem to have any beneficial effect on the demand for coal. 
Although one or two of the gas and railway companies and other 
large consumers are commencing stocking operations, an abundance 
of fuel to meet the demand is produced by working four to five 
days a week. With regard to district disputes an improvemeut 
has taken place in the tone of affairs lately. The men employed 
at the Hemsworth Fitzwilliam Colliery have resumed work, and it 
is expected that fifty of the Birley colliers, who have been on the 
funds of the Yorkshire Miners’ Association lately, will be re- 
employed very soon. The miners of the Rylands Main and Kiveton 
Park pits are still out, and on strike pay. There is very little 
business doing in the house coal trade. A steady trade is being 
transacted with the metropolis, but owing to the plentiful supply of 
seaborne coal in the market, local owners have to dispose of their coal 
at low prices. Yorkshire and other colliery proprietors have now 
to contend against the keen competition cf Leicestershire coal- 
owners, who have the advantage of district owners on account of 
easier tonnage. A steady trade is being transacted with the 
Eastern Counties. Quotations are as follows:—1l2s, to 13s. per 
ton is being asked for best ‘‘ softs ;’ Silkstone still realises 8s. to 
8s, 3d. for screened qualities, and 7s. to 7s. 3d. for secondary sorts ; 
Barnsley house coal, 6s. 6d. to 7s. per ton ; thin seam, 4s. to 5s. 
per ton at the pits, large quantities being purchasable at lower 
rates. 

The steam coal business is in a very flourishing condition. The 
railway companies are taking a large tonnage on contract account. 
Grimsby is taking a good tonnage, but very little is doing with 
Goole. Best qualities of steam coal rule at 7s. 3d. to 7s. 6d.; 
inferior sorts, 6s. to 6s. 3d. A very good business is doing in gas 
coal for stacking purposes. There is a moderate demand for 
manufacturing fuel, slack, and smudge, for coke-making and other 
purposes. Best screened slack is sold at 3s. 6d. to 4s.; ordinary 
pit, 2s. 6d. to 2s. 9d.; smudge easy to sell at 1s, 6d. to 2s. per ton 
at the pits. A large quantity of coke is being manufactured, the 
output having been largely increased of late. North Lincolnshire is 
requiring a heavy tonnage daily for smelting, the wagons coming 
back loaded with ironstone, which is produced in good quantities. 
A fully average amount is being sent to Derbyshire and Northamp- 
tonshire. Values still range from 9s, 6d. tolls. for ordinary coke, 
and 12s, per ton for best washed qualities. 

The heavy industries continue to be as busy as ever. Owing to 
the lowness of freights the demand for ships and marine material 
is very light. The depression is undoubtedly due to there being 
too many ships at present working. There is a distinct advance, 
however, in railway material. The Manchester, Sheffield, and Lin- 
colnshire Railway Company is inviting tenders for nearly 6000 
vehicles, mostly ordinary wagons, for its London extension. 
Some good inquiries have come in of late from foreign markets, 
mainly India, Australia, and South America, which will form an 
acceptable addition to the work at present in hand. The armour- 

late departments are well employed on Government account. It 
is expected that before long some fresh orders will be placed by 
the home Admiralty. The steel trade is in a brisk condition, and 
Bessemer and cheaper descriptious of Siemens-Martin are being 
produced in large quantities. Pig isin better demand. Hematites 
realise 53s. 6d. to 57s. 6d. per ton, delivered in Sheffield ; Bessemer 
billets, special carbons, 12s. 6d. to £6; bar iron, £5 10s. at 
manufacturers’ works, £6 in warehouses ; Lincolnshire pig iron, 








39s.; Siemens - Martin acid steel, £7 10s., average qualities, 

The demand for files is well maintained, and manufacturers are 
finding full employment for their men. There isnot a man on the 
Union books out of work, and the officials state that they never 
knew the trade in a more prosperous condition. 

The cutlery trade is distinctly improving every week. An 
excellent request is coming in for pen and pocket cutlery. The 
men are well employed, and indeed there is a scarcity of workmen 
for certain grades of goods. One firm are so full of work that 
they have returned their employés the 5 per cent. taken off their 
wages a few years ago when trade was depressed. Makers of the 
commoner classes of cutlery are also full of orders, and have much 
difficulty in meeting their customer’s demands. Ivory in the iower 
qualities is being freely used for hafting purposes. The Sheffield 
artisans are being canvassed in support of the Solingen cutlers now 
out on strike, the Trades Council having heartily espoused the 
cause of the Germans on strike. Stove-grate manufacturers in 
Sheffield and Rotherham are busy both on home and foreign 
orders. 

To-day—Thursday—the funeral took place of Mr. John Vessey, 
steel manufacturer, principal of the firm of Messrs. John hee | 
and Sons, Brunswick Works, who died on the 19th inst., aged 63. 
Mr. Vessey, who was one of the most skilful of crucible steel 
melters, formerly traded as Vessey and Friend, both having left 
Messrs. S. and L. Wardlow to start business on their own account. 

Some important extensions are at present being made to the 
Metallurgical Department of the Sheffield Technical School, which, 
when completed, will add materially to its usefulness. The im- 
provements consist of a lecture-room to accommodate fifty more 
students and a room to be used asa laboratory for the study of 
steel by the microscope. The room will be fitted up with sufficient 
microscopes to accommodate the advanced students, and this 
addition to the school will be very valuable. The microscope is 
being more and more appreciated as an aid of determining the 
quality of steel, and it is gratifying to note that by an arrange- 
ment now being made the young men of Sheffield will have oppor- 
tunities which will probably exist nowhere else of acquiring 
information on that subject. It is hoped that the whole of the 
new premises will be ready for use by the time of re-opening in 
autumn. The cost of the extension will be met out of the grant 
of £1800 made to the school by the Sheffield Corporation in January 
last. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE market is in a curious condition at present, the pig iron 
business being slack and disappointing, whilst the finished iron 
and steel industries, and in‘fact, all trades consuming pig iron, are 
very busy, and have good prospects. It is generally understood 
that if the finished iron and steel trades are prosperous, then this 
must be shared by the pig iron trade, and the cry whenever there 
is a spurt in the latter, unattended by an improvement in the con- 
suming industries, is that it cannot last, for the improvement 
must start in the latter. Yet here we have briskness in finished 
iron and steel greater than has been known for several years, but 
the pig iron trade does not partake of it just now. Finished iron 
and steel prices are tending upwards, while those of pig iron are 
falling off. It is difficult to account for the present unfavourable 
state of the pig iron market, except that the unsettled condition 
of the warrant market causes people to hold off. Why the warrant 
market should be unsatisfactory, when there has been so pro- 
nounced a revival in all the industries consuming pig iron, it is 
difficult to say, but at any rate, the general condition of trade 
does not justify the weak pig iron market. It is true that the 
exports of pig iron from this district this month have declined con- 
siderably, they are nearly 20,000 tons less than last month, and are 
the poorest that have been noted since February, but that is only 
what is usual in July, which is always a quiet period for the export 
of pig iron, and next month when the autumn business is entered 
upon they will again improve. The pig iron shipments from the 
Cleveland district this month, to Wednesday night, reached 
63,589 tons, as compared with $1,337 tons last month, and 
72,644 tons in July, 1895, to 22nd. : : 

Merchants have this week have been doing business in No. 3 
Cleveland pig iron for prompt f.o.b. delivery at 37s. per ton, and 
odd makers have likewise taken this figure, though consumers, asa 
rule, have hesitated to give it when the warrant market has been 
so unsettled, and when about 36s. 8d. cash was the rate for Cleves 
land warrants. The good influence that the activity in the 
finished iron and steel trades might have, is neutralised by specu- 
lators’ operations on the warrant market. The leading Cleveland 
makers, however, are not badly supplied with orders, and hold off 
for 37s. 3d. and even 37s. 6d., which in some cases they are able to 
realise. The present unsatisfactory condition of the pig iron 
market is not favourable for the buying of iron for forward delivery ; 
makers expect to secure more in the autumn, and buyers are 
inclined to wait. Thereis in connection with the stock of warrants 
in this district a somewhat anomalous feature. All through the 
months when the unprecedented shipments were being reported 
the stock of Cleveland pig iron in the public warrant stores was 
increasing, but now when the exports are slackening the stock in 
the stores is decreasing. On Wednesday night Messrs. Connal and 
Co. had 195,513 tons of Cleveland pig iron in their stores, a decrease 
of 3832 tons this month. The lower qualities of Cleveland pig iron, 
though still rather scarce, have been reduced 3d. per ton this 
week, and No. 4 foundry could be had at 36s. 3d.; grey forge at 
35s. 9d.; and white at 35s. 6d. for early delivery. Business in 
East Coast hematite pig iron is quiet, though there is considerable 
activity in the steel trade. Mixed numbers can be obtained at 
45s, per ton even from some of the makers. Rubio ore maintains 
its value, as there is no easing in the rates of freight. Bilbao 
to Middlesbrough, is 5s. 44d.; Elba to Tyne, 7s.; Garrucha to 
Tyne, 7s.; Almeria to Tyne Dock, 7s. 6d. 

Mr. F. Herbert Marshall, who for some years has been manager 
at Messrs. Cochrane and Co.’s Ormesby Ironworks, Middlesbrough, 
has been appointed to a similar position under the Tees Furnace 
Company, which has taken over from the Furness Syndicate 
the four blast furnaces lately carried on by the Teesside Iron and 
Engine Works Company. ‘ 

The Consett Iron Company is to pay to the ordinary shareholders 
13s. 6d. per share on accountjof the year 1895-96, and this, with 
the interim dividend of 6s. 6d.; makes the dividend for the year 
20s., this being at the rate of 13 per cent. per annum. The 
£10 shares—£7 10s. paid—are sold in the market at £21. The 
Consett Spanish Ore Company will pay 6s. 3d. per share, making, 
with the interim dividend of 3s. 9d., a total of 10s. for the year, 
this being at the rate of 50 per cent. per annum. This company’s 
ordinary shares, £1 each, all paid, are about £7 10s. in the open 
market. 

Mr. Wm. B. Peat, chartered accountant, Middlesbrough, 
announces that the business formerly carried on by the Bedson 
Wire Company, and latterly by himself as liquidator and 
receiver of that company, has been transferred, together with the 
works and assets, to Mr. Arthur John Dorman, of Middlesbrough, 
who takes over all the liabilities and contracts. Mr. A. J. Dorman 
has for this business taken into partnership his son, Mr. Charles 
Dorman, and business will be carried on under the style of ‘‘ Charles 
Dorman and Co., Bedson Wire Works, Middlesbrough.” Mr. J. 
Phillips Bedson will as heretofore manage the works. Mr. Dorman 
has also purchased the Roseberry Steel Works, carried on by the 
Cast Steel Foundry Company, Middlesbrough, but which have for 
four years been idle. These works adjoin the sheet manufactory 
of Messrs. R. P. Dorman and Co., Ayrton Rolling Mills. 

On Wednesday, at an extraordinary general meeting held at 
Darlington, the shareholders of the Darlington Steel and Iron 
Company decided that the concern should be wound up voluntarily 
forthwith, and that Mr. W. B. Pent should be appointed liquidator. 
If he thought fit to break up the place and sell it as scrap he could 
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do so, it was said by the chairman, and if he could sell the works 
as a steel manufactory he could do so—but that was not probable 
—and distribute the proceeds among the shareholders. 

The finished iron and steel industries, as is stated above, are 
very active. Some manufacturers are so well supplied with orders 
that they cannot accept any more for delivery this year, and 
certain plate makers cannot undertake to deliver within three 
months. The prospects generally are encouraging, and prices are 
firmer. It is the same with the ironfounding and engineering in- 
dustries; they are well occupied, and places which a few months 
ago were not turning out half the work they could have under- 
taken are now employed to their full capacity, and are realising 
better prices, though in some cases the rise does not do more than 
cover the increased cost of production, brought about by higher 
wages and dearer materials. The activity in shipbuilding is fully 
maintained, and no sooner is a vessel launched than the keel of 
another is laid down to take its place. All the branches of the 
iron and steel and engineering trades that depend largely upon the 
shipbuilding industry are doing well as regards the amount of 
work in hand, and they have also some advantage in the matter of 
prices. Steel ship-plates can still be had at £5, less 2} per cent. 
f.o.t., but manufacturers are in no hurry to take further orders, 
Steel ship angles are at £4 17s. 6d.; iron ship-plates, £4 17s. 6d.; 
iron angles, £4 15s.; common bars, £5; best bars, £5 103.; steel 
ship rivets, £6 10s.; steel boiler rivets, £7 10s.; all less 24 per cent. 
and f,o.t. 

Steps are being taken to present a testimonial to Sir William 
Gray, the well-known shipbuilder at West Hartlepool, and also the 
chief proprietor of the Central Marine Engine Works there, for his 
servicas to the town. Sir William was the first Mayor, and was 
knighted in 1890. 

Improvement is reported in the steam and gas coal trades, but 
there is much depression in connection with other sorts, and the 
output does not nearly approach what it might be. As a rule, 
prices of Durham coal are weak, but they are stronger in North- 
amberland, where the collieries are more regularly occupied than 
for along time. In Durham, if the coalowners decided to go in 
for a reduction of wages, the circumstances of the case would fully 
justify them. It has been announced by some of the papers that 
they do propose to claim a reduction, and practically it is assumed 
that the miners will resist. As a matter of fact it is not likely that 
the Durham coalowners, in the face of the threatening state of the 
labour market in the Midlands, will further complicate matters by 
having a contention with their own men. 

Shipments of coal from North-eastern ports are good, especially 
from Blyth, where the facilities for exporting coa] have been con- 
siderably extended this month. Last week no less than 70,998 
tons of coal were shipped there. From the Wear 77,983 tons of 
coal were sent, and from Tyne Dock 102,015 tons. Messrs. 
Strakers and Love are reducing their production, owing to depres- 
sion of trade, and a dispute at North Brancepeth Colliery has 
lessened the output of coal there. This has reduced also the sup- 
ply of coke, and the prices thereof are somewhat stiffer. Average 
Durham blast furnace coke is quoted 13s, 3d. per ton delivered at 
Middlesbrough furnaces. Best Northumberland steam coal is at 
8s. 44d. per ton f.o.b., and some firms realise 8s. 6d. Best Durham 
gas coals are at 6s. 6d. per ton f.o.b., and consumers are buying a 
little more freely. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BusInEss has been very quiet in the pig iron trade this week in 
consequence of the annual trade holidays. The works in Glasgow 
and district were closed towards the end of last week, and they 
have continued idle during the whole of the present week. The 
Glasgow pig iron market was suspended from Thursday till Tues- 
day, and since its re-opening very little business has been done. 
News of a depressed condition of business in the United States 
told upon the warrant market, and sent back prices. Scotch 
warrants were done from 46s. 5d. to 46s, 2d. cash. There was 
a small business in Cumberland hematite at 463. 4d. cash, which 
is ld. under the closing figure of last week. Cleveland warrants 
were in very poor request. There seems to be an impression that 
prices will go lower. Iron has been selling freely for delivery in 
one month, at and slightly below the cash prices, and Scotch 
warrants were offered for sale in Glasgow market this week at 
453. lid. three months fixed. 

At the Clyde Ironworks four furnaces have been put out of blast, 
ani there are now 76 blowing in Scotland, compared with the same 
number at this time last year. Of the total, 57 furnaces are pro- 
ducing ordinary, 36 hematite, and 3 basic iron. 

The demand for maker’s pig iron is necessarily quiet at the 
moment. Exports are within narrow compass, and the holidays have 
stopped the local consumption for the moment. The past week’s 
shipments have accordingly been small, amounting to only 3069 
tons against 8249 tons in the corresponding week of last year. 
From the Ist of January to date, the total shipments have 
amounted to 158,695 tons, showing a decrease for the present year 
of 13,132 tons. 

The prices of Scotch makers’ pig iron are without material change 
as regards the better qualities, and the cheaper sorts of iron are 3d. 
to 6d. per ton lower. Govan and Monkland, f.o.b. at Glasgow, 
Nos. 1, are quoted 46s, 9d. to 47s. per ton; Nos. 3, 45s, 6d. to 
45s. 94.; Carnbroe, No. 1, 47s.; No. 3, 45s. 9d.; Clyde, No. 1, 
9s. 3d.; No. 3, 46s. 6d.; Gartsherrie, Calder, and Summerlee, 
1, 49s. 9d.; Nos. 3, 47s. 6d.; Coltness, No. 1, 52s. 3d.; No. 3, 
47s. 6d.; Glengarnock at Ardrossan, No.1, 49s. 6d.; No. 3, 45s. 6d.; 
Eglinton, No. 1, 47s.; No. 3, 45s.; Dalmellington at Ayr, No. 1, 
463. he No. 3, 44s. 6d.; Shotts at Leith, No. 1, 52s.; No. 3, 
48:. 6d. 

There has been very little doing in manufactured iron and steel, 
but the prices are steady, and the prospects generally favourable. 

The coal trade is very quiet in the Glasgow district. A fair 
business has been done on the east coast in anticipation of the 
holidays there, which are on the eve of commencement; that is to 
say, arrangements for the shipments abroad have been pushed 
forward as much as possible. A fair trade is veing done in Ayr- 
shire, and prices are everywhere without material change. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE drought continues to be the cause of much inconvenience to 
various industries. In the iron and steel trades work is greatly 
hampered. Supplies of tin bars are scanty; many tin mills are 
working short time, and some actually are stopped on account of 
the difficulty in getting bars. From personal observation of the 
mountain districts I have never seen so many springs dried up, and 
the slight rain that has fallen this week has failed to improve 
matters, At Aberavon, Aberdare, Dowlais, and Merthyr, the 
supplies are limited, and even in Cardiff strong injunctions are 
being issued by the Corporation to use the utmost economy. 

Compared with the Dowlais Works, which are now, with the 
exception of the blast furnaces, in the seventh week of stoppage, 
those at Cyfarthfa are tolerably brisk. 

In some respects the ampler supply of water enjoyed at Cyfarthfa 
is due to the compensation grant from the Cardiff reservoir at 
Cwmtaff to millowners. This has been a subject of comment in the 
local press, and complaints are being made that Cardiff has gone to 
an expense of over a million sterling without getting but a fraction 
of benefit. Critics forget that, in going to the source of the supplies 
of the Taff River, Cardiff was morally and legally obliged to allow 
compensation to the millowners on the banks. By next spring the 
Cardiff Waterworks will be practically complete, though they have 


But for deficient water supplies, the various iron and steel works 

would be tolerably busy. eden for rails have been booked, | 
hear, for the Bengal, and other colonial railways, and home 
demands are Ames good. It was stated on ’Change at Swansea 
mid-week that the demand for rails, ship-plates, and other marine 
requisites was well maintained, but that pig iron indicated a slight 
falling off and weakness, notwithstanding the improved demand 
for finished iron, With regard to tin-plates, an excess of ship- 
ments over make was reported, and an increased demand from 
America is certain, on account of the lessened make there due to 
the great heat. The latest quotations, Swansea, are as follows :— 
Pig iron, Glasgow warrants, 46s. 5d. to 46s, 2d.; Middlesbrough, 
No. 3, 36s. 74d.; hematite, 44s. 144.; Welsh bars, £5 10s. to 
£5 15s.; iron plates, £6 10s. to £6 17s. 6d.; steel rails, heavy 
sections, £4 12s. 6d. to £4 15s.; light, £5 123. 6d. to £5 15s.; steel 
plates, £6 10s. to £6 17s. 6d., with the usual extras for the higher 
gauges. Bessemer steel: Tin-plate bars, £4 53.; Siemens, best, 
£4 7s. 6d. to £4 10s., all delivered in the district, net cash. Tin- 
plates: Makers’ quotation for Bessemer steel cokes, 93. 9d. to 10s. ; 
Siemens, coke finish, 10s. to 10s. 3d.; ternes, per double box 28 by 
20 c., 18s. to 22s.; best charcoal, 14s. to 14s. 6d., according to 
finish of brand ; wasters, 6d. to ls. less than primes. 

Other Swansea quotations are: Copper, Chili bars, £48 8s. 9d. 
to £48 10s. ; block tins, £60 10s. 3d. to £60 17s. 6d.; anthracite 
coal, best, 11s. to lls. 3d.; seconds, 9s. to 10s.; ordinary, 8s. to 
8s. 9d.; coke from 4s. 

I am pleased to find, apart from the stoppage of several tin 
works, due to short supplies of tin bars, that a better tone begins 
to characterise the trade, and a fair average shipment is maintained. 
The demand is perceptibly increasing, prices, as will be seen by 
reference to quotations, higher, and if the labour dispute and 
contention about 1874 figures can be allayed, the trade promises to 
get into smoother water. Last week the shipments of tin-plates 
amounted to 57,525 boxes, and receipts from works 52,246 boxes. 
Stocks now consist of 169,943 boxes, compared with 175,222 boxes 
last week. Good tonnage is expected in to load for New York, 
Philadelphia, Penang, Hamburg, and New Orleans. French 
tonnage is also due. 

Some of the Taff Vale men are again formulating complaints. 
This time it is the signalmen. On Sunday a large number held a 
mass meeting at Pontypridd, when it was resolved to call a mass 
meeting of tae whole of the Taff Vale men at an early date. 

I hear that it has been decided to blow out one of the largest of 
the Dowlais blast furnaces. At one time this furnace, and atten- 
dant branches, mills, &c., kept 300 men in full employ. This will 
be a serious blow to the neighbourhood, but I trust wiil be removed 
or modified when the rainy season sets in. 

In part, it is stated, owing to contract differences, a number of 
the Plymouth colliers contemplate giving notice on August Ist. 
Possibly an amicable arrangement may be made before this month 
closes. 

There was a very large coal total shipped from Cardiff ports last 
week, the bulk on contract account, The total was 310,000 tons. 
So far, a somewhat lethargic state characterises the steam coal 
trade, and the household coal branch has not yet revived from its 
long dormant condition, though I hear that correspondence is 
beginning in a few quarters preparatory to entering upon con- 
tracts. Swansea coal trade is better, and out of the large tonnage 
coming to hand to load, I note several for San Francisco. New- 
port maintains a tolerable average foreign. Last week the coal 
shipped to foreign destinations totalled 56,440 tons; coastwise, 
15,544 tons, 

On ’Change, Cardiff, mid-week, quotations were as follows :— 
Best steam coal, 10s. to 10s. 3d.; special seconds, 9s. 9d.; ordinary 
seconds, 9s. to 9s. 6d.; drys, 8s. ita. to 93.; best Monmouthshire, 
83. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; special smalls, 5s. 9d. to 
6s. 6d.; best ordinary small, 5s. to 5s. 3d.; seconds, 4s. 6d. to 
4s, 9d.; inferior kinds, from 4s. Small steam is getting decidedly 
scarce, and it is quite possible, seeing that the output of coal is in 
many quarters seriously lessened, that even higher figures will soon 
prevail. House coal figures remain as usual very nominal, best 
being quoted at 9s. 9d. to 10s 3d.; No. 3 Rhondda, 9s. 9d. to 10s.; 
brush, 8s. small, 6s. 9d. to 7s.; No. 2 Rhondda, 7s. to 7s. 6d.; 
through, 6s. to 6s. 3d.; small, 4s. to 4s. 6d. Pitwood is at 15s. 3d. 
to 15s. 6d.; patent fuel, 10s. to 10s. 3d. Coke, 13s. to 19s. accord- 
ing to quality. A fair demand exists for coke at Cardiff. Prices 
as given from 13s. 

Lord Wolseley and Sir Evelyn Wood are expected to visit 
Pembroke Dock this week to inspect the proposed site for a new 
barracks at the dock and to examine the defences of Milford 
Haven. 

The Alexandra Dock Bill has been read a third time. The 
preamble of the Merthyr Tydvil Electric Light Bill has also been 
assed, 

. In the Briton Ferry district the number of tin-plate mills at 
work last week was six at Vernon, six at Villiers, three at Baglan 
Bay, three at Earlwood, and three at Gwalia, Briton Ferry steel- 
works and Albion steelworks busy. 

Iron ore market continues in a healthy state. Best Rubio is 
quoted, Cardiff and Newport, 12s, to 12s, 3d.; Tafna, 11s. 6d. to 
lls. 9d.; Garucha, 11s. 

The unsuccessful attempt to amalgamate the Bute Docks and 
Rhymney railway has been, ever since the preamble was declared 
not proven, a principal subject of discussion on and about Change, 
Cardiff, and various are the reasons adduced. It is held in 
some quarters that the railway was being absorbed by the docks, 
instead of the dock being taken in by the railway, and it is further 
said that there was no precedent for this. It is also said that if 
the Rhymney next year should bring in a Bill to absorb the 
docks it would most likely succeed. But then the waysof Parlia- 
mentary Committees are mysterious and past finding out, and this 
aga d is not of much value. In all likelihood the last has not 

een heard of the amalgamation. 

The Taff Vale Bill has been declared proven, and during the 
inquiry it was stated that a large expenditure was intended at the 
Aberdare Junction, which promises to be a great central district. 

The latest rumoured trouble comes from the federation of ship, 
dock, and river workers. A meeting was held in Cardiff on 
Sunday last. The ‘International Federation” is to be the desired 
consummation, according to the movers, and ‘‘the alliance so 
united as to enable them to block ships which carried ‘scab 
labour.’ ” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Just at present very little of special interest can be told with 
regard to the general iron business over here. During the week 
that is now past a healthy—in some instances even vigorous— 
demand has been experienced for both crude and malleable iron, 
stocks have further decreased, and the tendency of prices is 
thoroughly firm. In some districts official advances in list rates 
have taken place. Export orders are reported to have slightly 
increased in number. 

Silesian iron producers continue to give fair accounts of the 
activity in the various departments, fresh work in many instances 
coming forward more freely than orders can be executed. The 
tone of prices is, naturally, stiffening, but actual advances cannot 
be reported to bave taken place since last week’s report. 

On the Austro-Hungarian iron market the demand for iron and 
steel has been regular, though not very extensive; but the quota- 
tions for girders and general structural iron have been raised, 
122°50fl. p.t. now being quoted for girders, free Vienna. The 
prices for bars and sheets, which are at present considered rather 
low, will probably also be raised before long, that is, if the regular 
demand that has been coming forward during the last few weeks 
continues. The activity in the railway and engineering depart- 





powers for an additional reservoir, 


ment is brisk, and Pe ts for further employment are reported 
to be better than they have been for some months, owing to the 





proposed extensions of existing railway lines. Some rather heavy 
purchases in railway rolling stock have already been made; one 
works received an order for 180 wagons, another got a contract for 
120 wagons, while two other shops got orders for 50 wagons each, 

Regarding the situation of the French iron market there is no 
alteration to be reported since previous letters, except that quota- 
tions show a more decided inclination to improve; officially, how- 
ever, much the same prices are quoted that have been paid weeks 
ago. There isa deal of animation to be perceived in most 
departments, and considerable sales are reported in pig iron, as 
well as in manufactured iron and steel. The condition of prices is, 
on the whole, considered satisfactory, leaving a fair profit. In 
Paris bars are paid with 165f. p.t., for girders in iron and steel] 
175f. p.t. is given. From the Department Haute-Marne excep- 
tionally good accounts are being received ; even at the wire mills 
that are usually but weakly occupied in summer, a lively activity 
has been hitherto maintained, and this is having a good influence 
on prices, which were raised 15f. p.t. last week. Latest quotations 
of the Plate Convention are ai noe plates, for boiler-making 
purposes, No, 1, 175f. p.t.; No. 2, 185f. p.t.; sheets, 190f. to 215t, 
p.t.; plates in iron, No. 1, 160f. p.t.; No. 2, 165f p.t.; No. 3, 
175f. p.t.; steel plates, 250f. p.t. 

In Belgium the iron market has remained firm. Numerous 
orders are being secured in all departments. Especially for the 
various articles of manufactured steel a most lively inquiry comes 
forward ; steel girders for export are not obtainable at less than 
£5 p.t. 

it the upward movement in prices on the Rhenish- Westphalian 
iron market has come to a standstill, owing to the strongly increas- 
ing production, there is, on the other hand, not the slightest 
indication of a decrease in demand to be noticed since last week. 
The activity of the blast furnace works, as well as of the rolling- 
mills and steel works, continues regular and good; indeed, a 
slackening off in employment is out of the question for at least 
several months, because the works have sold their make to end of 
present year, and some dealers have already been trying to cover 
their requirements for the first quarter of 1897 at the prices now 
quoted, 

The position of the iron ore market in the Siegerland continues 
very satisfactory. A good number of inquiries for 1897 have been 
coming in lately, and, as the Siegerland iron ore Convention has 
been prolonged for another year, the tendency of prices is ex- 
tremely firm. Spattiose iron ore continues to be sold at M. 9°80 
to 10 p.t.; roasted ditto fetching M. 13°40 to 14°70 p.t. Minette 
of Lorraine has been showing a slightly stiffening tendency, red 
minette, 40 p.c. contents, standing on M. 3°20 to 3:40 p.t.; for 
minor qualities M. 2°60 to 2°80 p.t. is given. Concerning the pig 
iron trade, nothing can be added to what was told in last week's 
report. There are next to no stocks now. Most establishments 
have orders on their books for six to seven months, and general 
satisfaction is expressed in industrial circles, quotations being firm 
and paying. They are, for Spiegeleisen, 10 to 12 p.c. grade, 
M. 59 p.t.; forge pig, No. 1, M. 52 to 53 p.t.; No. 3, M. 42 p.t.; 
Hematite, M. 65 p.t.; foundry pig, No. 1, M. 65 p.t.; No. 3, 
M. 57 p.t. Basic, M. 56 p.t. Iron for making pee M. 54 to 
56 p.t. 

The scarcity of scrap iron is rather disagreeably felt by those 
works which are compelled to use large quantities. All branches 
of the malleable iron industry have been in good activity during 
the past week, local demand being very animated, while that on 
foreign account may also be considered satisfactory, although 
some works continue to complain of the impossibility to compete 
successfully with foreign houses, 

Steel makers report a fair trade ; especially light section rails 
are in very good call, and show remarkable firmness in quotations. 
The plate and sheet mills continue vigorously engaged, especially 
heavy plates have scarcely ever before been so briskly called for as 
they are now. The demand for cast iron tubes is also decidedly 
better than last year, and the gas tube syndicate is said to con- 
template an advance in quotations. 

Latest list of quotations, per ton at works, are as follows :—CGood 
merchant bars, i. 125; angles, M. 130 to 135; girders, M. 94 to 
97; hoops, M. 125; billets in tasic and Bessemer, M. 85 to 86; 
heavy plates for boiler-making purposes, M. 165 to 170; tank 

lates, M. 135 to 140; steel plates, M. 145 to 150; tank ditto, 
M. 120 to 125; sheets, M. 155 to 160; iron wire rods, common 
quality, M. 130; drawn wire in iron, M. 135; the same in steel, 
M. 118 to 120; wire nails, M. 127 to 130; rivets, M. 190; complete 
sets of wheels and axles, M. 280 to 290; axles, M. 220; steel tires, 
M. 200; Bessemer rails, M. 118; steel sleepers, M. 110; fish-plates, 
M. 120 to 130; light section rails, M. 105. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Goop attendance on Change. The demand for steam coal con- 
tinues good, and stems are well filled, with prices steady. House 
coal shipments are good for the season, with prices uncharged. 
Tin-plates in increased demand and prices advancing. The iron 
and steel works are well employed, but the scarcity of water delays 
the execution of orders. 

Coal: Best steam, 8s, 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; house 
coal, best, 10s.; dock screenings, 5s.; colliery small, 4s. 6d. to 
4s. 9d.; smiths’ coal, 6s. 6d.; patent fuel, 10s. 3d. Pig iron: 
Scotch warrants, 46s. 14d.; hematite warrants, 46s. 6d. f.o.b. 
Cumberland ; Middlesbrough No. 3, 36s. 8d. prompt ; Middles- 
brough hematite, 44s. 2d. Iron ore: Rubio, 12s. 3d.; Tafna, 
lls. 9d. Steel: Rails, heavy sections, £4 15s.; light ditto, 
£5 5s., f.0.b. Bessemer steel, tin-plate bars, £4 7s. 6d.; Siemens 
tin-plate bars, best, £4 10s., all delivered in the district, net cash. 
Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, coke finish, 
10s.; ternes, = double box, 28 by 20c, 19s. to 20s. 6d. Pit- 
wood, 16s, London Exchange Telegram: Copper, £48 7s. 6d.; 
Straits tin, £60 17s. 6d. 


THE 


Freights firmer. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 16th. 

THE mills will average from one-half to two-thirds time until 
some new stimulating influence arises to change the conditions. 
Steel was never as cheap, averaging all kinds. Pig iron stocks 
have steadily increased ; production is close on to 200,000 tons per 
week. Autumn contracts are not being made, but buyers may 
come in at any time. Everything is unsettled yet, on account of 
the unexpected political developments at Chicago last week. The 
Eastern newspaper press and the public opinion it represents 
utterly repudiate the platform and nominations, and already have 
very generally announced their adhesion to the Republican platform 
and ticket. There will be a complete reorganisation of political 
parties based on gold monometallism. The Republicans of necessity 
will win the coming election, but the agitation, like any other revo- 
lution, will go on. Business has already exhibited evidences of 
improvement. The situation in brief is this—there are projected 
30,000 miles railroad construction ; the construction of manufactur- 
ing plants involving, without exaggeration, hundreds of millions of 
dollars ; the’ prosecution of engineering enterprises of great moment ; 
the building of houses, and in general the carrying out of schemes 
involving enormous expenditure. For three years all this enter- 
prise has been checked. A new start will be made this autumn. 
Capital on both sides of the water will find welcome and remunera- 
tion in a multitude of avenues. Railroad building will be the first 
to start. Just now crop prospects are most encouraging ; corn 
exceeds all record, wheat and cotton will reach the highest 
recorded limits, There is an encouraging demand just now for 








mining and hydraulic machinery, and in the winter months bridge 
building will receive special attention. 
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THE PATENT JOURNAL. 
ondensed from “The Illustrated Offeciat Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘comunicated” the 

name and address of the communicating party are 
printed in italics. 

9th July, 1896. 

15,270. Means for CREasinc Carppoarps, H. Wollheim, 
London. 

15,271. Wueers for VELocipepEs, H. 
London. 

2, Fincer Piates, W. Thompson, London. 

. APPARATUS for CLEANING CycLes, E. Greville 

11 C. H. Fitzmaurice, London, 

74. Bricks, G. Thiemike, London. 

5,275. SOUNDING ALARMs for Cycugs, C. G. Hutchinson, 
London. 

15,276. Perrecrep Cycie Sapp.e, J. W. Richardson, 
London. 

15,277. Baas, A. Wilson, London. 

15,278. Casks, W. R. Taylor, London, 


B. Adams, 









10th July, 1896. 


15,279. VapoRIsING Apparatus, &c., W. Rowbotham, 
Birmingham. 

1 HoutperR for Cicarerres, &c., W. Higgins, 
Dublin. 

15,281. Cover Stoppers for Jars, H. Forester, Stafford- 
shire. 

15,282. HANDLE for VeLocipepgEs, 8. C. Whitehouse, 
Birmingham. 

15,288. Taps, T. H. Coles, W. Ward, and A. H. Sutton, 
Bristol. 

15,284. Brake, J. Gore, Bristol. 

i Frvanciat Time Keeper, M. Kohnstam, 
London, 

15,286. Cuains for Cycies, &c., J. Barlow, Notting- 
ham. 

15,287. Drivinc MecHANIsM for VeLocipepEs, K. 8. 
Murray, London. 

15,288. DyErno of Flower Lasers, G. Johnson, Ren- 
frew. 

15,289. Woo. Scourtna Macutyes, J. Dawson, Man- 
chester. 

15,290. Doors 
Birmingham. 

15,291. DeracHaBLe Surrt Currs, G. E. Austin, Bir- 
minghamm. 

— Arc Lamps, A. T. and F, T. Schmidt, Birming- 
wm, 

. Sprayino Liquins, H. D. Fitzpatrick.—(F. Pich, 

. Ehrenterg, and P, Ellerholz, Germany.) 

15,294. Propuction of CoLtovurina Matters, W. E. 
Heys.—( The Chemische Fabrik vormals Sandoz, Switzer- 
land.) 

15,295. Propuction of BIsMUTHOXYIODIDE-METHYL- 
GALLATE, W. E. Heys.—{ The Chemische Fabrik vormals 
Sandoz, Switzerland.) 

15,296. SHuTTLEs Firrep with Loose Peos, J. Wadding- 
ton, Bradford 

15,297. Castors, R. J. and A.C. Maclean and E. Turner, 
Halifax. 

15,298, Looms, J. Chambers, Halifax. 

15,299. Makino Teapots, W. Maguire and T. C. 
Fawcett, Ld., Halifax. 

15,300. AuTomaTic Book Rack, J. R. H. MacFarlane, 
Invernesshire. 

15,301. Propuction of VeELocipepes, P. 
Birmingham. 

15,302. Pyevmatic Tires for Cycies, J. A. Abbott, 
Dublin. 

15,308. Protectinc Exvecrric Lamp Firtinos, J. L. 
Kendal, Manchester. 

15,304. Tea-pot, F. Molony, Dublin. 

15,305. ATTACHING HaNDLEs to UTENsILs, J. A. Wood- 
head, Leeds. 

15,306. Macuines for Spactne Paper, J. L. Geddes and 
G. Robertson, Glasgow. 

15,307. A New Sare Guarp, T. R. Watson, Aberdeen. 

15,308. New Krnp of Ceiiina, E. Roux, Brussels. 

15,809. Back Support, J. Frémineur, Brussels. 

15,810. GorreRED Packina Paper, &c., H. Krefting, 
Brussels. 

15,811. CaRRyING-orr of Waste Water, F. Gallati- 
Grob, Brussels. 

15,812. Taps, F. 
Brussels. 

15,318. Tires, J. C. Merryweather 
man, London. 

15,314. The BanD-rasTENED HorseEsHor, J. McGahie, 
Londonderry. 

15,815. Buna Howes of Barrexs, &c, A. M. Colyer, 
London. . 
15,316. Compositions for PavEMENTs, 8. P. Davies.—(@. 

Frederick, New South Wales.) 

15,317. Preumatic Tires, J. G. Brooker and E. W. 
Coulson, London. 

15,318. Ianition of Gases, M. Byng and L. D. Cole, 
London. 

15,819. MaNuractuRING Carp Ctotu, C. Hansen, Ger- 
many. 

15,820. A Compinep Soap Support, J. H. Hartridge, 
London. 

15,321. Avromatic Switcn, W. Booth, London. 

15,822. Converter, W. Booth, London. 

1£,323. Cyctinc Skirts, G. Robertson, Guildford, 
Surrey. 

15,824. INCANDESCENT Mantes, C. Schmid, London. 

15,825. Lapres’ Hanp Bags, &c., 8. Ortweiler, 
London. 

15,826. Supportinc Evectric Wires, R. E. B. Cromp- 

m -~ E. = sm London. 

5,327. Grip for Fastentne Betts, E. K. dric 
prin 4 K. Wooldridge, 

15,328, Bicycues, J. Day, Wolverhampton. 

15,329. MerHop of Suprortinac Garments, P. H. 
Truscott, London. 

—_ Lamps, &c., C. Eyre and C. A. Rabus, Liver- 
poo: . 

15,331. Sprvwinc Frames, 8. H. Brooks and A. Denson, 
Manchester. 

oe Burners, A. R. Nisard and A. Serigiers, 

ndon. 

15,883. MANUFACTURE of TIN PLates, G. A. Dean, 
London. 

15,334. Cycies, R. F. Wall, London. 

15,335. Gaucrs, E. H. Holmes and W. B. Woodruff, 
London. 

15,336. TREATMENT of Fat or Fatty Waste, T. Coad 
London, : 

15,387. Mecuanism for KEyLess Watcnes, A, Thom- 
men, London. 

15,338. Propuction of Ozone, E. Mann, London. 

15,389, Drivinc MEcHANIsM of Cycixs, J. Harrington 
London. ; 

15,340. APPARATUS for SHEARING Girpers, A. Vernet, 
London. : 

15,341. VeLocipepes, J. T. Trench, London. 

15,842, Dare Stamps, W. Klostermann, London. 

15,343. MANUFACTURE of Oxycen, &c., W. A. Tilden, 
London. 

15,344. Hanpies for CaRRIAGE Doors, E. Venables 
London. : 

15,345, Arr-TIGHT Covers, T. Kemp, London. 

15,846. Sarery Pry, 8. T. R. Scott, London. 

15,347. Preumatic Trres for Cyrcizs, &c., M. A. Wier, 
London. . 

15,348, Mortistne Macuines, G. W. Pearce, London, 

15,349, TRANSMITTING Power, H. Lepape, London, 

15,850. PLayina Carbs, W. H. Pepper, London. 

15,351. Expiostves, A. F. Hargreaves, London. 

15,852. Mup Guarp, H. T. Porter and W. 


of Rattway CarriaGes, C. Colls, 






L. Renouf, 





van der Gutcht and A. Kreps, 
and C. J. W. Jake- 


Lees, 
mdon. 
15,358. Warmina the HANDLEs of Cycies, H. Fowler, 


mdon. 
15,354, Finrers, Maignen's “ Filter-Rapide” and 


“ Anti-Calcaire” Company, Ld.—(P. A. Maignen, 


15,855. Recordixo of Fiurp Pressure, T. Pearson, 
London. 

15,356. Means of Lockina Cycies, &c., It. Dalton, 
London, 

15,357. Cycies, W. C. Tanner, London. 
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15,358. A Hat Guarp, W. Smith, Liverpool. 

15,359. Macuines for Wasuine, &c., "Ww. G. Gibbins, 
London. 

15,860. Back Sieur for Venicies, G. Alderman and J. 
W. Saville, Birmingham. 

15,361. Gear Case Frame, J. O. Smith and T. Latham, 
Nuneaton. 

_—_— Benvina Fenper Beans, J. Davies, Birming- 
1am. 

15,363, Wueet Hues, W. G. Cheese, Birmingham. 

5,864. Makina Corks, J. Lowman and A. Ross, 
Liverpool. 

15,865. HoLpeR for Lave.s, &c., L. Phillips, Birming- 


ham. 

15,866. Car Coup inas, R. C. Scott and J. C. Shirer, 
London. 

15,367. Tire for Wueexs, H. B. Lee and A. T. Cheese- 
wright, London. 

15,368. Drinktnea Grasses, J. Renwick, jun., and J. 
Renwick, Manchester. 
15,369. SpaNnNeRs and Wrencues, H. G. Hills, Man- 
chester. 
15,870. GILLs 
Berlin. 
15,871. Accessories of CaNDLEsTIcKs, H. G. Millier, 
London. 

15,372. FLexep Spuints, J. T. King.—(W. D. Kearns, 
United States.) 

—_— MEASURING Macuines, C. Butterfield, Notting- 
am. 

15,874. SurFrace Conpensers, J. Pogson, Bradford. 

15,375. Weavine Looms, C. Hahlo, C. E. Liebreich, and 
J. E. Thompson, Bradford. 

15,376. METALLIC PACKINGS, Man- 
chester. 

15.877. Paper Fasteners, R. Bell and W. T. Hall, 
South Shields. 

15,878. Fountarn Pen, R. M. B. I. Ferraz, London. 

15,879. Roxtiers for Buinps, &c., R., W. Boxill, 
London. 

15,380. Connectine E_ectric Licut Wires, 8. Scargill 
and A. Hanson, Bradford. 

15,381. Crank, J. Whillier, London. 

15,882. Station Inpicator for Rartways, A. Palfy, 
London. 

15.383. Rims H. 
Dublin. 

15,384. Horsesnoes, P. R. J. Willis.—(C. H. Roche and 
H. Obendoryser, United States.) 

15,885. Manuracrure of Armour Ptates, D. Colville, 
jun., Glasgow. 

15,386. ComMUNICATING Motive Power, D. E. Hipwell, 
London. 

15,887. Lamps, P. J. Pentiand, Manchester. 

15,388. Lacinc Boots and Suogs, T. R. Clephan, 
Stockton-on-Tees. 

15,389. Rugs and Scaues, 8. Willey and A. E. Roberts, 
London. 

15,890. Means for CLeaninG Tires, J. 8. Metcalfe, 
London. 

15,391. RarLway Time Tasues, B. J. Davenport, Bir- 
mingham. 

15,392. Bits, J. Anderson, Glasgow. 

15,393. APPARATUS for Raisinc Beer, N. J. Lockyer, 
Glasgow. 

15,394. CycLomerers, H. A. Thomson, Glasgow. 

15.395. Brake, W. J. Nesbitt and J. Fazackerley, 
Manchester. 

15,396. Sewace Separator and Fitter, W. H. Fewkes, 
Loughborough. 

15,397. Pneumatic Tires, W. R. H. Sleigh, Hertford- 
shire. 

15,398. Mup Guarp for Cycies, W. Fielden, Man- 
chester. 

15,399. Tin Opener, J. Crimmins, Wigan. 

15,400. Strup, C. R. Rose, London. 

15,401. Swircn Ports of Tramways, J. R. Henderson, 
Glasgow. 

15,402. WorkinG of Feepinc Macurines, 8. Hulme, 
Glasgow. 

15,408. Rims and Tires R. 
London. 

15,404. Fasteners, A. Terhune, London. 

15,405. A New Srretrcuer for Boots, &c., E. Griffiths, 
London. 

15,406. Srorace of Hops, L. Briantand C. S. Meacham, 
London. 

15,407. Tonas, E. Pfaffenbach, London. 

15,408. Puncture-PRoor Bann for TrrEs, B. E. Cocks, 
London. 

15,409. Rim for Waeers of Venicies, A. Youngman, 
Bournemouth. 

15,410. MetaL PLate for Paper Parce.s, A. Savage, 
London. 

15,411. Leatwer for VentTILatinc Hats, A. 
London. 

15,412. Mixture for CLEANING APPAREL, A. 
London. 

15,418. PREVENTING Boats being Capsizep, A. 
London. 


of Stuseinc Bitires, M. Hoffmann, 


R. L. Barker, 


of Wnerets for TiREs, Clayton, 


for WHEELS, Gough, 


Savage, 
Savage, 
Savage, 


15,414. CanpLe Licut ExtineuisHer, A. Savage, 
London. 
15,415. Envetorpe for Preventinc Letrers being 


Openep, A. Savage, London. 

15,416. Means for Coverinc WEARING APPAREL, A. 
Savage, London. 

15,417. Raisinc and Knocking Down SkITTLEs, A. 
Savage, London. 

15,418. SuspENDER for Hotpinc Lerrers, A. Savage, 
London. 

15,419. Preumatic Tires for Veuicuies, J. H. Barry. 


15,420. Exastic Tires for Wueeis, A. C. Brown, 
London. 

15,421. PNeumatic Horse Coiiars, W. and 8. Jeffery, 

mdon. 

15,422. Matcu Boxes, W. H. Pepper, London. 

15,423. TuBELEss Tire, J. C. Moore and 8. and H. B. 
Gross, London. 

15,424. BuLacksoarps, The Comparative Synoptical 
Chart Company, Limited, and W. L. Sinton, 
London. 

15,425. INstRUMENT, J. H. Alexandra, London. 

15,426. Protector for Boots and SHogs, A. M. Moody, 
London. 

15,427. Compownp for Removat of Statins, E. G. Hasting, 
London. 

15,428. Rotitne Stock, H. J. Lawson, London. 

15,429. Steam GENERATORS, H. C. Ashlin, London. 

15,430. MacHINeEs for Porntine Skewers, T. W. Hamlin, 
London. 

15,431. Rims and Tires for WHEELS, 
London. 

15,432. MANUFACTURE of CHAIN CABLES, M. H. Rongier, 
London, 

15,433. Preparation of ELecTROLYTE, H. Weymersch 
and A. M. Cardwell, London. 

15,434. Tires, T. A. Greenhill, London. 

15,435. Drain Traps and GuLueys, E. van Putten, 
London. 

&e., 


J. Taylor, 


15,436. ComMBINED 
London. 

15,437. INSTRUMENTS for UsE on VessELs, L. Gathmann, 
London. 

15,438. SappLEs, W. S. Richmond, London. 

15,439. BorrLe Stoprine Devices, J. B. Tauveron, 
London. 

15,440. ApjusTABLE Supports for Brps, U. J. Parizot, 
London. 


Foop CARRIERS, K. Elbs, 
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15,441. Macnine for Cieanine Boots, F. L. Clark, 
nao! 


nm. 
15,442, CiGaRETTE Cask, R. Miles and T. A. Thomas, 
Ton Pentre. 





France.) 





15,443. BicycLe Rest, J. McLaren, Dersingham. 





15,444. Go.r, Tennis, and Cricket Batis, P. Barry, 


ndon. 
15,445. Gas Tap Reauiatine Apparatus, T. E. Jones, 
Liverpool. 
15,446. Inontna Macuine, A. J. and R. 8. Hember, 
Bris 


15,447. Brush Hoxtper for Dynamos, G. E. Francis, 
Sheffield. 
15,448. SecurinG MATERIAL to Face-Ppiates, J. Miley, 
Bradford. 
15,449. Cycie Seats and Seat Piiiars, A. A. Rickard, 
Bristol. 
15,450. Cycies, A. W. Cooper, Dundee. 
15,451. DELIVERING Contents of Borr_es, H. Hughes, 
Liverpool. 
15,452. Tire InrLator, E. Digby and J. B. Chambers, 
London. 
15,454. Gear Cases for Cycies, J. Newton, Wolver- 
hampton. 
15,455. Hotper for Taste Napkins, W. H. Havers, 
Norwich. 
15,456. Burninc and Disinrectina Reruse, E. Ser- 
geant, Preston. 
15,457. Sotrip Wick and Focus Lieut, F. Daintree, 
Richmond, Yorks. 
15,458. Sticine Breap, F. J. Burrell and E. Maxwell, 
etford. 
15,459. Preumatic Brakes for Cycues, T. T. Harrison, 
ristol. 
15,460. Rounpasouts, G. Woodville, Manchester. 
15,461. APPLYING Brake at StaTEeD SPEED, E. H. Prew, 
Barnsley. 
15,462. MerHop of Carpinc Burrons, W. Snelgrove, 
Birmingham. 
15,463. Screwep Mouts Borr.es, E. 8. Chavasse and 
R Powley, Birmingham 
15,464. Repucine Vatves, H. A. Hilland T. E. Mitton, 
Birmingham. 
15,465. Speep Gear for Cycies, W. and J. C. Phelon, 
Cleckheaton. 
15,466. Box for Exuisitina Goons, &c., F. C. Adams, 
London, 


London. 

15,469. Furnace, J., H. S., and T. H. Spencer, Bir- 
mingham. 

15,470. Pumps for Water and other Fiuips, A. Rigg, 
London. 

15.471. Treatinc SEPARATED Miik, &c., H. Higgins, 
Cambridge. 

15.472. Fasrenines for Waist Banps, H. Heilbrunner, 
London. 

15,473. CHEmicaL Manure Mixers, E. Paternotte, 

ndon. 

15.474. Woven LeaTHER BELTING, J. W. Forrest.—(H. 
Ellis, Canada.) 

15,475. TREADLE Crank for CyciEs, W. 
London. 

15,476. Mart Carts, C. Coleman, London. 

15,477. Exastic Tire, J. Scutt and A. G. Lamb, 
London. 

15,478. Rorary Enoine, C. Tuckfield, London. 

15.479 SupMaRINE CaBLE LayinG Appuiances, C. 8. 
Snell, Saltash. 

15,480. Wine Coouer, E. A. Parker, London. 

15,481. Meratyic Packina for GLanps, J. Baxter, 
London. 

15,482. ApsustaBLE Ho.tper for Povuttices, G. E. 
Arnold, London. 

15,483. Harr Prins, J. E. Arnold, London. 

15,484. Macuine for Maxine Boxes, A. J. Boult.—(M. 
Gatti, Italy.) 

15.485. Puriryina SeparaTep Supstances, A. Rohr- 
bach, London. 

15,486. Nozzies, D. W. Webster, London. 

15,487. Friction Drivinc MecuanisM, W. 8. Boult and 
E. J. Pennington, London. 

15,488. Furnace, F. H. Haviland, A. Holloway, J. B. 
Collier, and W. H. Murch, Bournemouth. 

15,489. Propuctne Catcium Carpipe, F. H. Haviland, 
A. Holloway, J. B. Collier, and W. H. Murch, 
Bournemouth. 

15,490. Srampinc Apparatus, C. C. van der Valk, 
London. 

15,491. Drivine Cuary, J. R. Grzen and A. E. Mat- 
thews, London. 


Fullerton, 


Marble, London. 
15,493. ORTHO-SULPHAMINE Benzoic Acip, C. Cerckel, 
London. 
15,494. Distnrectinc Buiiprines, &c., R. R. Harper, 
ndon. 
15,495. Batrery Lamps, W. Morison, New York. 
15,496. Fittisc Tea into Cuests, 8. C. Davidson, 
ondon. 
15,497. Tea Equauisinc Miits, 8. C. Davidson, 
mdon. 
15,498. Tortet Paper, E. Jerome, London. 
15,499. ArracHInG Hooks to CeILinecs, G. C. Dymond. 
HG. Adolphsen, Germany.) 
15,500. PREPARING INCANDESCENCE Bopies, R. J. Eiffe. 
—(F. Meyer and Co., Germany.) 
1s, Se ImPuLsE TurBIneEs, 8. C. Davidson, 
mdon. 
15,502. Imputse Tursrnes, 8S. C. Davidson, London. 
15,503. TANGENTIAL IMPULSE TURBINES, 8. C. Davidson, 


ndon. 
15,504. Supporting Winpows, &c., E. C. Johnson, 
mdon. . 


15,505. Steam Toy, H. 8. Grant, London. 

15,506. Grinpinc or CrusHING Susstances, J. U. 
Askham, London. 

——— Broocues and the like, J. Hobkirk, 

ndon. 

15,508. Printinc Macutnes, J. Wezel, London. 

15,509. Means for TRansMITTING Force, H. Beau, 
London. 

15,510. Marz Markinc Macuing, M. V. B. Ethridge 
and J. B. Young, London. 

15,511. Borr.e Stoppers, H. B. Crouch, London. 

15,512. Canp.esticxs, H. Gnitichtel, London. 

15,518. ButrerR CHurRN and Ecc Beater, T. and S. A. 
Shipman, London. 

15,514. Drivinc Gear for Cycixes, M. J. Kleber, 

naon. 

15,515. MANUFACTURING ENAMEL P ates, F. J. Stiel, 
London. 

15,516. Tuses of Taps for Drawine Liquips, A. Renou, 
London. 

15,517. ELecrric Batrerres, R. Sauerwald and H. 
Griine, London. 

15,518. GRanD PiaNororTE Actions, J. Herrburger, 
London. 

15,519. MANUFACTURING MILLBOARD, G. L. T. Hart- 
mann, London. 

15,520. PREPARING Masonry for PiLiars, K. Hergen- 
hahn, London. 

15,521. Draw Gear for Roap VEHICLEs, H. Stanbridge, 
London. 

15,522. DISINTEGRATION of Quartz, A. Gutensohn, 
London. 

15,523. TREATMENT of CopPeR Marre, T. D. Nichoils, 
London. 

15,524. Trres, H. Godsal, London. 

15,525. HyprocEn, &c., A. J. Boult.—(Z. H. Frentz, 
Belgium.) 
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15,526. Gear Case for Ve.ocirepEs, T. Shepherd, 
London. 

15,527. Cotourtrne Matters, W. H. Claus, A. Rée, and 
L. Marchlewski, Manchester. 

15,528. ExpLosion Enaines, W. Rowbotham, 
mingham 

15,529. CoRNERING Macuings, F. Waite and Waite and 
Saville, Bradford. 

15,530. Motive Power and Auxiiary, E. Keighley, 
Scarborough. 

15,581. Gotr Batt Mou tp, W. Park, jun., Glasgow. 

15,532. Seir-actinc Mu.es, J. Clegg, J. Lord, and T. 
Wilson, Manchester. 


Bir- 





15,533. ButroNHoLe Houper, 8. Bott and C. Turner, 
Birmingham. 

15,534. InsuLaTiIne Conpuits, A. G. Brookes. 
Elicell, United States.) 

15,535. Propucine Sream, C. W. Siddle and R. Field, 
Huddersfield. 

15,536. GENERATING Motive Power, C. Guattari and 
the Guattari Power Syndicate, Ld., London. 

15,537. Cycre Sappies, C. and H. Downing, Bir- 


(RK. T. 


mingham. 

15,538. WAIST-SUSPENDED Ark Seat, 8. Marsh, East- 
bourne. 

15,539. Tires, L. Vallet, Liverpool. 





0. Puzzie, G. Royle, London. 

15,541. Arn Tose or CHamBer for Tires, T. W. Moore, 
Stafford. 

15,542. DESILVERISATION H. 
Howard, Manchester. 

15,543. Furniture for Braces, &c., T. Walker, Bir- 
mingham. 

15,544. Gear Cases for Cycies, J. Tonry, Wolver- 
hampton. 

15,545. Hot-water Borters, A. Barraclough, Heck- 
mondwike. 

15,546. Sappes for Crcies, M. E. E. Smith, Dundee. 

15,547. Pyeumatic Tires for Bicycies, P. Bendall, 
Cheltenham. 

15,548. Waste Soap Uriuiser, J. H. Tearle, Wigan. 

15,549. Stee. Bripces for Mannoves, T. Staples, 
Halifax. 

15,550. Tramways, G. H. C. Hughes and T. Meaccck, 
London. 

551. Frame for Cycizs, J. Simkiss, Derby. 

552. BLEACHING Papzr Pucp, J. Tait, Glasgow. 

558. Looms, W. Fairweather.—(D. M. Seaton and J. 
A. Ledden, United States.) 

15,554. APPLICATION of the RéntcEN XY Rays, V. E. 
Johnson, Cheshire. 

15,555. Dust GuaRD ATTACHMENT, J. Stutely, Plum- 
stead. 

15,456. Lec Extension for the Lame, T. F. Barbour 
Glasgow. 

15,557. Evastic Tires, E. H. Simpson and C. B. Ketley, 
Birmingham, 

15,558. ArR-TIGHT Banp for Bicycies, F. J. Coles, 
Plymouth. 

15,559. Tires for Crcies, J. F. Macdonald, W. Camp- 
bell, and A. Brownlie, Belfast. 

15,560. Lire Boars, L. T. Darnault and V. Zevallos, 
London. 

15,561. Corn-FREED Gas Meter Apparatus, R. Croft 
London. 

15,562. Rim SrreNcTHENER for CycLes, J. Bradbury, 
London. 

15,563. Cycie Sranp or Support, G. Adcock, Birming- 
ham. 

15,564. Repuctrne WIRE, 
ham. 

15,565. Douste Action Wrnpow Sasues, W. J. Penny, 
sen., London. 

15,566. CvcLe SappiEs, J. Y. Johnson.—(M. F. Header- 
son, United States.) 

15,567. MAKING ARTIFICIAL Cc. 
Romsey. 

5,568. Stampinc Sacks, J. G. Kinmond and D. P. 
Kidd, Glasgow. 

15,569. Foop Recepracies, J. Wainwright and J. 
Crowther, Manchester. 

15,570. Pwevmatic Tires, A. B. H. Clerke, London. 

15,571. Fue. Economisers, G. H. Richmond and J. 
Crowther, Manchester. 

15,572. SmoKE Consuminc Apparatus, C. H. Lloyd, 
London. 

15,573. Boor MAKING 


~ 


of Leap Butuion, W. 


15, 
15, 
15, 


&c., W. Kendall, Birming- 


FvEL, Weygang, 


Macuinery, J. L. Thomson, 


15,574. FILtnc Conicat or TootHED WHEELS, A. Sukkau, 
L 





15,576. SHavinc Heap Rests, 8. J. Sewell, London. 

15,577. COIN-FREED Macuines for Games, W. Margot, 
London. 

15,578. Door Stops, F. Mann and H. H. Akers, 
London. 

15,579. Or Motors, G. Kellmer and M. M. L. G. 
Faugere, London. 

15,580. Coat Pap, W. H. Sladdin and J. Tillett, Brig- 
house. 

15,581. Iron SHEARING H. 8S. Thomas, 
London. 

15,582. TyPE-wRiTInc Macuines, G. Tarver, London. 

15,583. Door Locks, H. D. Hinckley, London. 

15,584. MANUFACTURE of Exastic Tires, J. V. Johnson, 
London. 

15,585. Writinc TeLecrapus, P. A. Newton.—({The 
Gray European Telautograph Company, United States.) 

15,586. Drivinc Gear of Bicycies, &c., E. Krieger, 
London. 

15,587. Moutpinc Cuocotarte, P. Franke and G. Roe- 
diger, London. 

15,588. REFRIGERATORS, M. Béhme, London. 

15,589. BrusHes, &c., A. W. Slade and T. Smith, 
London. 

15,590. Tapes, W. H. Brand, London. 

15,591. CyrcLe Tires, H. A. Veazie and R. G. Memory, 
London. 

15,592. Boots and SHogs, A. Reed and G. J. Winter, 

mdon. 
15,593. Corn ENVELoPEs or Wrappers, W. J. Keating, 


MACHINES, 


London. 

15,594. Sream GauGcEe Sarety ATTACHMENT, C. E. Starr 

ndon. 

15,595. Exectriciry Meter, F. J. Beaumont and F 
Hallows, London. 

15,596. Knittinc Macuinery, A. G. Brookes.{(G@. . 
Mayo, United States.) 

15,597. SEPARATING Naputua from O11, G. C. Dymond. 
HG. F. Metzger, United States.) 

15,598. Conveyinc Grain and Coat, J. W. Hope, 
Liverpool. 

15,599. CycLe Brakes, C. B. Conybeare, Liverpool. 

15,600. BRaKE and Foor Resr for Cycves, 8. Burge, 
London. 

15,601. Tricycies, S. Kemp, London. 

15,602. Gas Generators, A. J. Boult.—(The United Gas 
Improvement Co., United States.) 

15,608. PropucInG ANIMATED Pictures, H. J. Heinze, 
London. 

15,604. MANUFACTURE of Paper PuLp ARTICLES, E. C. 
de Segundo, London. 

15,605. ManuFracTurRE of WELDLEss TuBeEs, C. Hatton, 
London. 

15,606. Printinc TeLecrapHy, &c., J. J. Reifgraber, 

ndon. 

15,607. PERFORATING 
London. 

15,608. MoveMENT REGISTERING, E. Faye and G. 8. J. 
B. Bochet, London. 

15,609. WHEEL Rims, R. Haddan.—(7. Kunitz, United 
States.) 

15,610. Pepats for Bicycies, H. J. Haddan.—( WV. 
Grothe and T. H. White, United States.) 

15,611. Purrryinc Water, W. G. Waterman.—{(L. Alevs- 
Hankey, United States.) 
15,612. Precipitation of Precious Merazs, J. Pour- 
tales.—( IV. Strieby and S. Crosdale, United States.) 
15,613. CrrcuLar Notes, S. K. Jordan.—(M. L. Dufour, 
South America.) 

15,614. ELectricat Retays, W. S. Smith and W. P. 
Granville, London. 

15,615. Pyeumatic TrrEs, G. Hookham, London. 

15,616. Memoranpum Ctock, J. Davidson and The 
Automatic Clock Co., London. 

15,617. Cycie Cas, R. Krayn, London. 

15,618. Drivinc Roap VEHICcLEs, J. Powell and H. 
Moore, London. 

15,619. Supportinc BarHers in Bars, C. G. Fried- 
laender, London. 

15,620. Horsesnogs, H. J. Tremellen, London. 

15,621. Dryinc Linen, D. H. and J. H. Payne and 
J. L. Hoxsie, London. 

15,622. ALTERNATORS, H. B. Little, London. 

15,623. Coke CLEANING MacuINeEs, J. A. Montgomery, 
London. 


Macuines, J. J. Reifgraber, 
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15,624, Meta, WHEEL Rims, A. E. Hancock, Birming- 
ham. 

15,625. Preventinc Housrmatp’s KNEE, R. Bishop, 
Manchester. 


15th July, 1896. 


15,626. Parer or Cartoon ENvELopEs, K. Lanz, 
Berlin. 
15,627. Seapnz or Snover Hanpie, T. Timmings, 


Stourbridge. 

15,628. RepaiRinc PuncTurgs in PNevMatic T1REs, J. 
B Grant and G. Bogardus, London. 

15,629. CHAMBERED or CELLULAR WHEEL TiRE, W. W. 
Ives, London. 

15,630. The Quantum Suurtie, W. Hassall, Stafford- 








shire. 

15,631. Bar for Hottow Borne, W. H. Turton, 
London. 

15,632. Grinpine Surraces of Borr.es, J. Jérgensen, 

ondon. 

3. Vetocrrepes, T. Walker, Liverpool. 

15,634. AUTOMATICALLY Braktnc Roap VEHICLES, R. 
H. Hall, Bristol. 

15,635. Brakes of Cycues, J. F. Brown, Glasgow. 

15,636. INstTRUMENT for ApvEeRTIsING, &c., A. Devereux, 
London. 

15,637. Eaa Openers, F. Hutchins, London. 

15,638. Rar. Carrs and Tre-Bars, J. Abbott, Bristol. 

15,639. Rius and Trres of WxHesgts, T. Rowley, Man- 
chester. 

15,640. Pneumatic Tires, T. Rowley and R. Wild, 
Manchester. 

15,641. Bicyciss, T. Bir- 
mingham. 

15,642. Cranks of Cycues, A. Oats, Bradford. 

15,643. AUTOMATIC MacaINE, H. Petsch and H. Soukup, 
Glasgow. 

15,644. Swimminc and Lire-savine Device, W. Fair- 
weather.—(H. Hechler, Germany.) 

15,645. Form of AXLE and Box to Repuce Friction, 
T. A. Segrave, Youghal. 

15,646. UntversaL Bett, &c., Grip, T. French, Man- 
chester. 

15,647. Cycuists’ Toot Baas, J. B. Brooks, Birming- 
ham. 

15,648. BrcycLe Pepa Grip, C. Varley, Sunderland. 

15,649. INDIA-RUBBER PEN Protector, W. H. Steven- 
son, London. 

15,650. Preumatic Tires for Cycues, &c., L. Cox, Bir- 
miugham. 

15,651. Ris for Crcies, L. Cox, Birmingham. 

15,652. Hus for Cycites, A. Appleby, Newcastle-on- 
Tyne. 

15,€53. Frames for Cycies, A. B. Davis and F. 8. 
Turner, Birmingham. 

15,654. ACETYLENE Gas STORE GENERATORS, D. Whalley 
and J. Hacking, Halifax. 

15,655. Constructinc Metat Cuests, G. F. Dewdney, 
Cardiff. 

15,656. NON-PUNCTURABLE Hyprav.ic Tire, J. Parr, 
Leicester. 

15,657. Rotter Brorrina Pap, F. J. Bendall, Lanca- 
shire. 

15,658. Securrinc Kyitrine-pins in Sers, W. Cook, 
Crabb’s Cross, near Redditch. 

15,659. Skirt of Lapres Cyciine Hairs, H. Harrison, 
Birmingham. 

15,660. Macuine for SHapina, &c., IRon, E. Meunier, 
Brussels. 

15,661. TWIN-GEARED CycLe, W. Tindle, Sunderland. 

15,662. FEATHER PLeat, W. H. Chrisp, London. 

15,663. AN ADVERTISING Rocket, O. Wilhelmi, London. 

15,664. CycLe CoLLapsIBLeE Oi Tuse, H. Deacon, C. 
Eldridge, and M. H. Deacon, Eastbourne. 

15,665. “* Puttinc”’ of Raseir Sxrss, J. and F. Taylor, 
London. 

15,666. Potato Diacrnc Macutngs, C. J. Moulton and 
A. J. Keeble, London. 

15,667. Trikes for Bicycites, J. McAlpine and T. 8S. 
Allden, London. 

15,668. OpticaL Toy, R. Piikington, London. 

15,669. Prrumatic Tires, T. Guthrie, Newcastle-on- 








Jefferies and R. Garner, 


Tyne. 
15,670. Borter Fives and Fire-soxes, W. Deighton, 


mdon. 
15,671. Preventinc Smoxe, &c., W. and D. Waddell, 

Glasgow. 
15,672. ArracHMENT for Bicycies, H. M. Johnstone, 






Glasgow. 

15,678. PReveNTING the Re-FILLInc of Bott.es, G. H. 
Long, London. 

15,674. FeLuors for CycLe WHEELS, 
London. 

15,675. MecHANIcaL Mosicat InstRuMENTS, A. Richter, 

ondon. 

6. WatcHes, J. F. Rebello, London. 

,677. Improvep Evectricat Counter, J. G. Dixon, 
London. 

15,678. Utimnistnc Mecuanism for WinpmILis for 
Srorine Evectrricity, F. Gray, London. 

15,679. Ramtway Rait Jorts, L. W. Kennedy and 
T. W. Nowlin, London. 

15,680. Apparatus for Mrixtnoc Fiour, &c., H. Becker, 
London. 

15,681. Fasteners for Briovuses, &c., 8S. A. Wheeler, 
London. 

15,682. Roastinc Furnaces, B. T. Lacy, London. 

15,683. Connectine Sor:and Wasve Pipes, A. Harkess, 
Leith. 

15,684. RENDERING FuRNACE Gases AVAILABLE for 
Moror Encrngs, B. H. Thwaite and F. L. Gardner, 
London. 

15,685. Exrractine Gotp from Ores, W. Muir, H. W. 
Handcock, and A. H. Dykes, London. 

15,686. Cuocks for Supportine Boats, G. M. Hamlyn, 
London. 

15,687. Carsonic Actp, O. Imray.—(H. Traub and Co., 
Switzerland.) 

15,688. Water CLosets, R B. Evered, London. 

15,689. Satine Wax, W. Steiger and P. D. 
McArthur, London. 

15,690. TRANSFERRING 
Ahyvens, Germany.) 

15,691. Lever and Ciutcu Gear, G. Cornish and W. 
A. Lloyd, London. 

15,692. SusstircTe for Inp1a-RupBeR, F. J. Longton, 
Liverpool. 

15,693. Burykers, K. E. Griillich, London. 

15,694. Type Composinc Macuine, Sir W. J. Ingram, 
London. 

15,695. PNEuMATIC TIRE or BLADDER TesTeER, J. Smith, 
London. 

5,696. Makinc Topes by ELEcTRO-DEPOSITION, E. 
spar, London. 

15,697. BorrLes, Corks, and Stoppers, S. H. James, 
London. 

15,698. SurcicaL Trusses, R. H. Hamilton, London. 

15,699. New METALLIC ALLoy, G. Duceau, London. 

15,700. Apparatus for Dryinc Grain, W. Byers, 
London. 

15,701. Cases for VenicLte Drivine Gear, W. H. Frost, 
London. 

15,702. Treatinc Corree Berries, H. H. Lake.—(E. 
Conziani, Italy.) 

5,703. Sarety Lamps, A. T. M. Johnson, London. 

15,704. Jorst Boxes, C. N. Russell, London. 

15,705. Brakes for Bicycies, &c., A. J. Blakey, 
London. 

15,706. Apparatus for Sawine Stone, L. L. Pichery, 

London. 


J. F. Barlow, 
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Power, G. C. Dymond.—(F. 
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15,707. Propuction of HarpENED Surraces, B. H. 
Thwaite, London. 

15,708. VENETIAN BLinDs, J. and T. Stoddart, and W. 
Reed, London. 

15,709, ConsTRuCTION of Pipes, J. Abady and J. F. 
Simmance, London. 

15,710. PNeumatic Tires, B. P. Scattergood and T. G. 
Bray, Leeds. 

15,711. Butron Hores, C. Lloyd and T. Walmsley, 





Manchester, 


15,712. ILLuminatinc Saop Winpows, W. B. Harvey 
and W. Peyton, Halifax. 

15,718. APPLYING Ort to Woopen Bosnins, J. Howe, 
jun., Dundee 

15,714. Pneumatic Tires, 8S. V. Dardier, London. 

15,715. Apparatus for Fitina Lerrers, A. Thomson, 
Oxford. 

15,716. TRAWL Nets, J. M. Emptage, Grimsby. 

15,717. Pires for Smoxine Topacco, T. Pease, Liver- 
001, 

718. Suogs, R. Gilfillan and J. McNab, Glasgow. 

15,719. BicycLes, VELOcIPEDEs, &c., F. Pearson, jun., 
Nottingham. 

15,720. Moron Cars, G. O’C. Holloway, Birming- 
ham. 

15,721. Vesseis for HEATING FLurps, W. H. Watkinson, 
Glasgow. 

15,722. Huss for the Wuerets of Cycuies, H. F. Vale, 
Birmingham. 

15,723. Breech MecuanisM of OrpNaNcE, E. T. White- 
low.—(J. F. Bradbury, India ) 

15,724. Pneumatic TrrEs, R. W. Edlin and C. Lee, Bir- 
mingham. 

15,725. MeTaLuic BrepstTeaps, 8. and S. H. Wilkes, 
Birmingham 

15,726. Hair Pix, R. 8S. 8. Bellamy, Manchester. 

15,727. Crusuine Orgs, J. E. and J. Broadbent, Man- 
chester. 

15,728. ATTACHMENT for CaRRyING a LOOKING GLass, 
J. Monteith, Glasgow 

15,729. Harr Curtine Pry, &e., F. Fowler, Birming- 
ham. 

15,730. IncanpEscent Gas LicuTinc, W. Anderson, 
Edinburgh. 

15,731. Caarns, T. Hewett, London. 

: . A Loom Suutrie Guarp, J. Holt, London. 

15,733. Pires, &c., J. A. Wilson and A. Coulthurst, 
London. 

15,734. BorTrTies 
London 

15,735. Gear Cases for Cycues, F. Bartlett, Birming- 
ham. 

15,736. Makinc Paper Baas, F. D. Bumstead, Bir- 
mingham. 

15,787. Hotpina Warcues, G. F. Westwood and 8S. J. 
Reynolds, Birmingham. 

15,738. Frrecrates, G. H. Kinsey, Manchester. 

15,739. OpENING Bort ss, C. H. Wright and J.J. Jack- 
son, West Croydon. 

15,740. Cutting TasiLe for Bricks, 





and other Vessets, I. Holmes, 


H. J. Turner, 


London. 

15,741. Joint for EARTHENWARE Pipes, C. A. Walker, 

ondon. 

15,742. Protection of BrLu1arD Cvgs, T. B. Massicks, 
London. 

15,743. Distnrectinc APPARATUS, H. G. Dunstan and 
A. F. Underwood, Newport, Mon. 

15,744. CycLe Brakes, E. B. Edmonds, Aston. 

15,745. SupERHEATERS, K. R. Smith, Totnes. 

15,746. CLEANING INsTRUMENTs, E. G. T. 
London. 

15,747. THawrnG Frozen Meat and Propvucr, W. Peck, 
London. 

15,748. Driving Mecuanism of Cycies, W. W. Curties, 
London. 

15,749. TREATING OREs, 0. 
Australia.) 

15,750. Treatina Skin of Mucous 
Schiff, London. 

15,751. PREPARING Mosaic Fioor Ciotu, F. Walton, 
London. 

Motive Power, W. Gowlland, London. 

3. Brick Presses, R. Tigler and W. Surmann, 
Germany. 

15,754. RIVET-BENDING ATTACHMENT, C. D. Lightband, 
London. 

15,755. Lusricatine Cycres, 8. Chandler, jun., and J. 

Chandler, London. 

15,756. ATTACHING TrREs to WHEELS, L. Kamm and W. 
G. Bingham, London. 

15,757. INsectina Gas, P. M. Justice.—(H. F. Athin- 
son, United States.) 

15,758. CycLe Sappiks, T. Webb, London. 

,759. Evastic Tires, J. G. Ingram, London. 

15,760. APPLIANCE for SoLpERING, J. Sweetman, Bir- 
mingham. 

15,761. Cycte Sapp.ies, W. G. Gimson, London. 

15,762. Securtnc Tires, A. Martin and J. Thomas, 
London. 

15,763. CycLe Brakes, T. A. Hearson and W.T. Shaw, 
London. 

15,764. Tires, T. M. Dewsbury, London. 

15,765. Fotprne Carrs and other Szarts, 8. Betjemann, 

ndon. 

15,766. SELF-cLOSING FooTBaLL VaLvE, H. K. Kuche- 
mann, London. 

15,767. Cap for O1t Can Nozzuxs, H. K. Kuchemann, 
London. 

15,768. VEHICLE Brake, H. H.Lake.—(Union Elektrici- 
tits-Gesellachatt, Germany.) 

15,769. Sappies, C. A. Larsson, London. 

15,770. Apparatus for Decantinc Wines, &c., G. Gray, 
London. 

15,771. Grove Fastener, A. Sebelin, London. 

15,772. Cases or Hotpers for Watcnes, The English 
Watch Case Manufacturing Company and J. Ashwin, 
London. 

15,773. Utitistnc Trpat Power, W. J. Roberts and J. 
R. Jones, Liverpool. 

15,774. Iypicatina Devices for Borries, J. Meyer, 
London. 

15,775. Matcn Dipprnc Macuine, A. M. Clark.—(B. 
Benedick, Germany.) 


Thomas, 


Imray.—({E. F. Turner, 


MEMBRANES, E. 
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15,776. Jornrt for Rattway, &c., Rais, M. Belk, 
London. 
15,777. ELecTRICALLY ACTUATED VEHICLE WHEELS, C. 


Thérye. London. 

15,773. Water Pumpina Apparatus, E. A. Messinger, 
London, 

15,779. Heat Generator, A. A. Philippe and G, 
Shenton, London. 

15,780. Appiiances for Loapina Hay, J. Younger, 
London. 

15,781. PHotro-printinc Macuinery, L. M. Schmiers 
and J. D. H. Stein, London. 

15,782. ELectric Raitways, A. H. Brintnell and G. 8. 
Saker, London. 

15.783. Recorpinc the Sperp of Cycies, R. W. 
Papineau and A. G. Culliford, London. 











SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 





557,103. Steam PuncHinc anp SHEARING MACHINE, 
C. A. Bertsch, Cambridge City, Ind.— Filed February 
13th, 1895. 

Claim.—(1) In a shearing machine, the combination, 


the shear body and having its periphery engaging 
over said rounded heel. (2) In a shearing machine, 
the combination, substantially as set forth, of a shear 
body, a shear stock, a hold-down bar supported by 
end guides upon the shear body, a hold-down lever 
pivoted to the shear body over an intermediate portion 
of said hold-down bar, a link connecting said lever and 
hold-down bar, and a spring extending from said lever 
to near one end of the hold-down bar. (8) In a shear- 
ing machine, the combination, substantially as set 
forth, of a throated shear ly, ashear blade carried 
by the lower jaw thereof, an upper shear blade mounted 
for movement on the upper jaw of the body, anda 
throated block projecting at right angles from the 
shear body and having its upper and lower members 
secured to the upper and lower jaws respectively of 
said body. 
656,905. CenrriruaaL Creamer, &.G. N. Salenius, 
Stockholin, Sweden.—Filed June Uth, 1894. 
Ciaim.—(1) In a centrifugal separator for milk, the 
combination with the drum, having an inlet for the 
milk to be separated and an outlet or outlets for the 
blue milk, of aremovable slime collector within the 
drum, said collector comprising a series of annular 
compartments arranged in tiers end also concentri- 
eally in each tier, as described, each of said compart- 
ments having walls parallel with the drum-axis and 
the compartments communicating through narrow or 
contracted apertures, whereby the flow of the liquid 
radially outward is checked or retarded and its slime 
permitted to collect on the upright walls, as set forth. 
(2) In a centrifugal separator for milk, the combination 


$56, 30s] 

















with the drum, having an inlet and outlet for the 
milk, of a slime-collector within the drum comprising 
compartments with walls both parallel and perpen- 
dicular to the drum-axis, said compartments being, 
in any given tier, ring-like and concentric with the 
drum-axis, and said tiers being superposed, each com- 
partment communicating, by means of a contracted 
slit or aperture, at the lower edge of its front wall 
with the next outer compartment in the tier below at 
the upper edge of the rear wall of said lower compart- 
ment, substantially as set forth. 


556,939. Automatic Suut-orr VaLve for ENoINes. 
H. Rochemovitz, New York.—Filed March 27th, 1895. 
Claim.—The valve box, a pipe 6 connected thereto 
from the tank, and a pipe leading therefrom to the 
sewer, combined with a gas pipe extending through 
the box, a valve placed in the pipe, a float for operat- 


556, 939] 











ing the valve, a valve for controlling the flow of water 
to the sewer, and an operating lever and chain con- 
nected to the valve, whereby when the lever is operated 
and the valve raised so as to allow the water to escape 
from the box, the fall of the float will turn on the gas 
and start the engine, substantially as shown. 


557,094. ConverRTER OF FREQUENCY FOR ALTERNA- 
TING ExLecrxrc CuRRENTs, M. Hutin and M. 
Leblanc, Paris, France.—Filed March 3rd, 1896. 

Claim.—{1) The method of transforming an alterna- 
ting electric current of one periodicity into an alter- 
nating current of another periodicity, which consists 
in successively and continuvusly changing the points 
of line connection in either direction around a commu- 
tator apparatus, substantially as described. (2) Asa 
means of converting alternating electric currents of one 
period into currents of another period, the combination 
of a transformer provided with primary circuits charg 
with alternating currents generating a rotating mag- 
netic field or fields, and a secondary circuit or 
























nating currents to produce a rotating line or lines of 
polarity and one or more secondary circuits; a com. 
mutator ring for each primary circuit and brushes 
bearing upon the commutator rings and adapted to be 
rotated about the same, in either direction, substan. 
tially as described, 


557,109, ArracuMeNT FoR Steam Separators, D, 
Cochrane, Philadelphia, Pa.—Filel August 81st, 
1895. 

Claim.—(1) A steam separator, an inlet pipe therefor 
having a chamber or trap located within the same, 
and in communication with a current of incoming 
steam, a connection therefrom to the drip well of the 
separator, and an inlet pipe for introducing a cooling 
fluid into said trap, substantially as described, (2) 
The steam separator A having inlet pipes B, U, and 
P, a chamber or trap W’ formed between the two 
latter, said chamber being in communication with 
the inlet pipe B by means of the passage X, the inlet 
pipe Z and the outlet pipe Y leading to the drip wel] 
of the separator, substantially as described. (3) The 
steam separator A, inlet and outlet pipes B and C, the 
drip well D in communication with said separator, 





























hs 





tank F in communication with said drip well, the 
valved connections G, J, and L, the pipe sections U 
and P, means for holding the same in position, the 
trap W’, a passage X in communication therewith, 
and with the inlet pipe, a water inlet Z, and a drain 
pipe Y connecting said trap and drip well, substan- 
tially as described. (4) In a device of the character 
described, an inlet pipe, a pipe projecting thereinto 
and having its edge in the path of the incoming 
steam, and a chamber or trap adjacent said edge, in 
combination with a passage leading into the inlet pipe 
therefrom, and means for introducing a cooling fluid 
into said chamber, substantially as described. 


557,221, Sream Separator, J. W. Parker, Philadel 
phia, Pa,—Filed September 7th, 1895. 

Claim —In a steam separator, a casing, an inlet and 

outlet therefor, and a substantially hemispherically- 
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shaped cup arranged within said separator interme- 
diate said inlet and outlet, against which steam is 
adapted to impinge, the upper edge of said cup being 
in substantial alignment with the top of suid inlet pipe, 
whereby substantially all of the incoming steam is 
received within said cup, as stated. 
557,454. Time Fuse ror SHetzs, 1. Tolley, Birininy- 
ham, England.—Filed February 6th, 1894. 
Claim.—Q) In a time or percussion fuse, the com- 
bination with the primary and component sections, 
one of which is formed with a cone-shaped socket, 
while the other is cone-shaped to fit said socket, of a 
composition ring fitted into an annular space on the 
coned face of one of said sections and retained in 
position and hermetically sealed by the wedging 





















































































substantially as set forth, of a shear body, a shear 
stock pivoted thereto and having a concentrically- 
rounded heel, and a roller mounted on a fixed stud on 

















circuits to co-operate therewith, with a commutator 
apparatus connected at suitable intervals with either 
of these circuits, brushes bearing upon the commu- 
tator and means for rotating the brushes in either 
direction, substantially as described. (8) A converter 
of frequency of alternating electric currents consist- 
ing of the combination of two or more prima 

circuits adapted to be charged with dephased alter- 








action of the said sections, substantially as described. 
(2) In a time or percussion fuse, the combination 0! 
the body part b, having a cone-shaped socket ant 
retaining screws J, J, with the head part a, cone-shaped 
to fit said socket, and having the annular groove “" 
for the reception of said screws, said groove having 
sufficient clearance to admit of the head part going 
fully home in said socket, substantially as described. 
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STEAM PUMPING ARRANGEMENTS IN SCREW 
STEAMERS. 
No. I. 

Aut steamers are fitted with steam bilge suctions, so 
that water which may find its way into any of the holds 
can be removed without the aid of the manual pumps on 
deck, but the facilities which are thus afforded ought to 
be carefully designed, else negligent handling of the valves 
or cocks may result in a partial or total flooding of one of 
the compartments, causing damage to the cargo, and 
endangering the safety of the vessel. Thus, none of the 


bilge pipes should be connected to a sea suction or to a| mitted 10ft. and even 20ft., and bilge pipes are some- | 


ballast tank filling pipe, ex- 
cept by a non-return valve or 
by a properly designed cock. 
Even the first of these ar- 
rangements is not quite safe, 
for several vessels have filled 


is always present in the engine-room water, coats the 
internal surfaces of the pipes, to which particles of 


coal, grain, minerals, or whatever the cargo may 
consist of, adhere every time that the holds are 
drained through these pipes. A new layer of grease 
is then added from the engine-room bilge water, and the 
process is repeated until the pipe is entirely choked. It 
is almost inconceivable that this should happen, at least 
one would imagine that when such a pipe has been locally 
closed up, no more fluid or solid matter would be drawn 
in, but experience shows that the deposits are sufficiently 
| porous to admit of the suction of the pumps being trans- 
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and sunk due to a valve 
gaging in its seat, and thus 
allowing water to flow past it 
when the sea cock was opened 
for filling purposes. Such 
accidents have generally only 
happened in port and at night 


time, when the ordinary i 
routine of sounding the holds { 
has been temporarily dis- 
continued, and certain)v such (c)) 
leakages could always be ey 
stopped if discoveredintime, ‘®% 
by closing all the sea valves Gj ry (c) 
and then overhauling the Bed laN 
various distributing valvesor  §-2 (0) 
ceccks, if, as ought to be the »8|>eSq 
case, they are in accessible 3% ©) 
. . Thi i a f t ix 7 
positions. is is,in fact, 6 . 
another one of the essential S& ©) 
a 








conditions for all bilge pipe 
systems; their valves or 
cocks ought never to be 
placed in holds where they could not, of course, be 
got at when covered with cargo. It is also essential 


that every bilge pipe should have its own indepen- 
dent valve or cock, because, supposing that two suc- 
tions in different holds were connected to one pipe, 
then, if there is no water in the one, the pump will only 
draw air even if there is a considerable quantity of water in 
Or supposing that one pipe were con- 


the other hold. 
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times found choked up solid for such distances. Jor 
this reason, or perhaps with the object of keeping 
the engine-room bilges free from grease, the engine 
seatings of a few vessels have been so designed that all 


and further, the ballast pump shall be able to draw f 

all the bilges, while the small donkey has to be designed 
to draw from everywhere, even from the main boilers, so 
as to assist the circulation. The whole arrangement is, 
of course, very much complicated by connecting the ballast 
pump to the bilge pipe system, because now all the valves 
must be made of the non-return type, or cocks with open- 
ended plugs must be used instead, so that no water may 
by negligent adjustment find its way from the sea, or 
from the tanks into any of the cargo spaces. 

Cocks with open-ended plugs are certainly the safest 
devices for attaining this object. Not only can they be so 
designed that neither the sea nor the tanks can ever be 
opened to the bilges, but it is also impossible for two 
suctions ever to be open together, whereby the one would 
interfere with the other, as has been previously explained. 
Should chips of wood or other obstacles interfere with the 
closing of one cock port, then as long as that obstruction 
remains the next port cannot be opened. Fig. 6 shows a 
| combination of nine open-ended one-way cocks, arranged in 
| such a manner that the two main pumpsand the ballast and 
| donkey pump can pump from every one of twelve bilge 
| suctions indicated, that the two donkeys can pump from 
| three tanks and from the sea, and that the small donkey 

can also pump from the hotwell and from the boiler. 
| There are in all nineteen suctions, which number could 
| be still further increased by replacing the three four-way 
cocks by multiple ones. Of course each cock could be 
replaced by a valve chest having three, four, or more 
valves; but the arrangement would then be still more 
complicated than that shown in Fig. 6. 
In this sketch the cocks are set so that the ballast pump 





| draws from the aft tank, the donkey draws from the 


the waste oil and cooling water, if any, are collected in a | 


separate well, and dealt with by a separate pump; 
but this arrangement has not found many adherents. 


Another pumping plan, which in one form or another | 


is almost universally 
adopted, is shown in Fig. 
4, There are three in- 
stead of two valve chests, 








nected to two suctions placed in the wings of one hold, then, | 
if the vessel has a list, air will be drawn by the higher 
suction, and the water will rise in the hold until perhaps 
the vessel may have turned over. For these reasons all 
the bilge valves and cocks are, of course, placed either in 
the engine-room, stokehold, or tunnel. In large vessels 
this necessitates the laying down of quite a network of 
pipes, which is doubly complicated in the engine-room 
because of a further condition which is insisted upon, that 
each bilge suction shall be connected both to the donkey 
and to the main engine bilge pumps, sometimes also to 
the ballast pump, or to any additional donkey pumps 
which may be thought necessary, and, of course, to both 
main engines in twin-screw steamers. As the plans for | 
such multiple arrangement would be too complicated, only 
a few typical cases will be dealt with here, and they will 
be still further simplified by placing all the valves or | 
cocks quite close together, instead of distributing them | 
over the engine-room and stokehold, as would be the | 
case in actual practice. 
Fig. 1 shows two sets of valve boxes connected through | 
a pair of mud-boxes to three three-way cocks, whose 
branches lead to the two main engine bilge pumps and to the 
donkey pump. The right-hand chest contains the valves 
for three forward hold bilge pipes, and for the centre 
engine-room suction. The cocks are so set in Fig. 1 that 
all three pumps should be drawing from this valve chest. 
The left-hand chest contains the valves for a centre and | 
two wing suctions in the engine-room, a tunnel and two | 
hold suctions. By turning the upper cock a quarter turn, | 
as shown in Fig. 2, the donkey could draw from any 
of these pipes while both engine pumps are drawing either 
from the forward hold or from the centre engine-room. | 
Fig. 8 shows the donkey connection shut off while one | 
main engine pump draws from forward, the other one | 
from the aft valve chest. It will thus be seen that the | 
donkey can be put on to either the forward or aft holds 
while the main pumps are drawing from the engine-room, | 
or vice versd, or all the pumps can be turned on to one | 
pipe. This is the simplest possible arrangement under | 
the above conditions, but it suffers from the inconve- | 
niences that the two main pumps cannot be shut off 
together without connecting both valve chests, and also 
that the bilge water from the holds traverses those suction 
pipes which have to deal with the engine bilge water. 
There would be little harm in this if the pipes were short, 
as shown in the sketch, instead of being, as they gener- | 
ally are, as long as the engine and boiler-room combined ; 
the result is, that after working satisfactorily for some 
time, these pipes gradually get choked. Grease, which | 











and there is a separate | 
suction leading direct to 
the donkey pump cock. 
The four cocks shown in 
Fig. 4 have open-ended 
plugs, and it is thus pos- 
sible to set each pump to | 
draw from a_ separate 
valve chest; for instance, 
in Fig. 4 the right-hand | 
bilge pump could draw | 
from the valve chest lead- | 
ing to the engine-room | 
bilges; the left-hand main pump could draw from one | 
of the aft holds or from the tunnel, and the donkey | 
pump could draw from one of the forward holds. In 
Fig. 5 the cocks are set differently, so that the 
donkey could draw from its separate engine-room suc- 
tion, and both main pumps are set to draw from the 


boiler, and the main pumps draw from the forward 








holds, and from the engine-room. It has not been usual 
to fill or empty the tanks through cocks, but the chief 
objection to their use seems to be the impression that 
they cannot be made for the same money as valve 
chests. In breweries and distilleries, where leakages 
have to be carefully guarded against, cocks are largely 
used, and some marine engineers are now using large cast 
iron cocks for the tanks. 

On looking over the pumping plan of a ship, one’s first 


| impression is one of utter bewilderment at the complex 


arrangement of, perhaps, fifty or a hundred pipes, tinted 
with various colours so as to distinguish those of copper, 
lead, or cast iron, the sea suctions, bilge suctions, tank 
suctions, and the various deliveries. Of this complication, 
which is sometimes due to a haphazard system of design- 
ing, the simple sketchesin this article give only the faintest 
indication. After having mastered the details of such 
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engine-room. ° 
pipes connecting the cocks to their respective pumps are | 


subjected to changes of water alternately from the | could, to a large extent, be sir y 
and from the hold, and the danger of | valves or cocks were controllable from points situated 
minimum. Some | nearer to their suctions. 


engine-room 
choking is thereby reduced to a 
engineers are not content with this arrangement, they | 
require that the main pumps shall be capable of drawing | 
not only from the bilges, but also from the tanks and sea; 






As will be seen, only the short lengths of | a network of pipes, one is involuntarily struck with the 


idea that the complication is an unnecessary one, and 
nplified, if only the various 


This idea is sometimes acted 
upon, and we find that the cocks, which draw from the. 
aft holds and from the tunnel well are situated in the 
tunnel, and sometimes even the aft peak tank is drained 
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by the same solitary bilge pipe. The filling of that tank 
is then, of course, done through a separate valve on the 
ship’s side. The objection against placing cocks in the 
tunnel is that if it should accidentally get flooded they 
would be inaccessible, and this is doubtless the reason 
why, generally speaking, only some of the ballast 
suctions are to be found there. By leading rods to the 
deck or to the engine-room, it would be quite easy to 
work any cocks or valves situated in the tunnel, even if 
full of water. 

A somewhat similar idea has sometimes been carried 
out with regard to the forward holds; a single suction 
pipe being led to the centre of one of the bulkheads, 
and is there connected to a distributing valve chest or 
cock, which is worked by rods from the main deck. 
These rods are enclosed in a vertical trunk, which is just 
large enough to allow a man to descend and overhaul 
any of the valves if out of order, no matter whether the 
surrounding holds are empty or full of water. The ex- 


pense of building one or two such trunks is, of course, | 
far greater than the saving in reducing the number of | 
bilge and ballast pipes from six or eight to two, and the | 
plan has as yet only been carried out in special cases, | 
where it was thought necessary to provide extra pumping | 


power in the holds. 

Ballast pipes have already been referred to incidentally, 
they are larger than the bilge 
pipes, but their distribution 
valve chests are arranged 
similarly to those shown in 
Figs. 1 and 4, except that, as 
both the filling and empty- 
ing of the tanks has to be 
done through the same pipes 
their valves must be secured 
to their respective spindles, 
so as to lift with them. As 
has already been mentioned, 
the bilge and ballast pipe 
systems are sometimes con- 
nected—see Fig. 6—so that 
the pumping power of the 
one can be used for the 
other in case of a breakdown. 
It is also believed that the 
quantity of bilge water deli- 
vered her hour could be in- 
creased by coupling both or 
all pumps on one pipe, but 
this is a mistaken notion, as . 
will be explained later on. 
The practice of having an 
independent bilge suction 
from the ballast pump is a 
good one. 

There is yet one suction 
pipe which is fitted to all 
steamers, but which is rarely 
used, viz., the bilge injec- 
tion. It is almost invari- 
ably connected to the main 
injection valve, and when 
open would deliver its water 
into the circulating pump. 
It should never be used except in case of emer- 
gency, when the bilge water threatens to put out 
the fires, and even then it requires to be carefully 
watched, for the volume of water which it can draw 
away if fully opened is far in excess of any supply 
which may reach it through the small limber holes, and 
unless the bilge water has risen well above the tops of the 
floors, or unless the limber holes are at least twice the 
diameter of the pipe, or four times its area, it is better 
not to use it. In fact, this bilge injection pipe ought not 
to be led below the floors unless ample provisions are 
made for supplying it with water, for ifit is made to draw 
air, the condenser will get hot, which leads to a new series 
of troubles. 
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THE IRON AND STEEL WORKS OF THE 
UNITED STATES. 


Tue 1896 edition of the “ Directory of Iron and Steel 
Works” has recently been issued by the American Iron and 
Steel Association, of which Mr. J. M. Swank is general 
manager, and from the introduction we take the following 
interesting items respecting the development and present 
number of works and manufacturing plants in the iron and 
steel industries. 

Biast furnaces.—In 1876 there were 713 blast furnaces 
active or in preparation, with an aggregate annual capacity 
of 4,856,455 gross tons. In 1892 there were 569 furnaces, 
14,550,708 tons capacity. In 1894, 519 furnaces, 16,271,027 
tons capacity. In 1896 there are 469 furnaces, but their 
aggregate capacity is 17,373,637 tons, the steady decrease in 
numbers of furnaces being more than balanced by the increase 
in capacity of output. Thus in 1876 the average capacity per 
furnace was 6811 tons per year, while in 1896 it is 37,044 
tons. These figures indicate a very great change in furnace 
construction and management. Severe competition, better 
methods of manufacture, better ore and fuel, favoured 
manufacturing localities, the constant tendency to lower 
prices, and the crushing effects of the panic of 1893, have 
combined to put the manufacture of pig iron in few and 
strong hands. There are 10 new furnaces in a more or 
less advanced stage, while #4 others have been commenced, 
but work upon these latter has been temporarily suspended. 
The four new Duquesne furnaces of the Carnegie Steel 
Company will be the largest in the world, 100ft. high and 
22{t. wide at the boshes, the aggregate annual capacity being 
700,000 tons. 
charcoal as fuel—as compared with 118 in 1894—and 373 use 
anthracite and bituminous coal and coke—as compared with 
401 in 1894. The charcoal furnaces have an annual capacity 


of 1,098,550 tons, while those in 1894 had a capacity of 
1,285,400 tons, the average capacity per furnace being 11,443 
tons in 1896, and 10,894 tons in 1894. 

Rolling mills and steel works.—There are now 505 com- 
pleted rolling mills and steel works, of which 463 have trains 
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Of the 469 furnaces now in operation, 96 use | 


Since 1894 there have been 
In January, 1896, 


of rolls, and 42 have no rolls. 
41 new works built and 22 abandoned. 
there were five works in course of erection. 

Puddling furnaces.—The number of puddling furnaces in 
connection with rolling mills—double furnaces being taken 
as equivalent to two single furnaces—is 4408, against 4715 in 
1894. The greatest number of these furnaces was in 1884, 
when 5265 were in operation; while 5120 were still in exist- 
ence in 1892, but since that year the number has steadily 
declined. 

Bessemer steel works.—-There are now in operation 44 
standard Bessemer steel works, with 99 converters—including 
one small converter of 10001b. capacity for steel castings by 
the Walrand-Legenisel process-—-as compared with 48 works 
and 95 converters in 1894. The total annual converting 
capacity is 9,472,350 tons of ingots and direct castings, against 
7,740,900 tons capacity in 1894. Few direct castings are 
made at Bessemer steel works. There are three Clapp- 
Griffiths steel plants and three Roberts-Bessemer steel plants, 
aggregating 10 converters, but these are not all in operation. 
| Since 1894 there have been five new standard Bessemer works 
built and four abandoned. 

Open-hearth steel works.—-There are now 88 completed 
open-hearth steel plants, and four in course of construction; 
the total capacity in ingots and direct castings being 
2,430,450 gross tons. In 1894 there were 81 plants, with an 
} annual capacity of 1,740,000 tons, but since then 11 new 

plants have been established, while four have been burned 
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or abandoned. There are 35 plants equipped for making 
direct castings, as compared wish 28 in 1894, while another 
plant for making open-hearth steel castings is now being 
built. The manufacture of steel castings has grown so 
rapidly within late years that it has wrought a great change 
in general foundry practice. 

Basic steel.— During the past two years rapid progress has 
been made in the manufacture of basic steel, but it is wholly 

| confined to works which have open-hearth steel plants. A 
number of these works make basic steel regularly, while some 
make it almost exclusively. In all, about half the open- 
hearth steel works which produce ingots now make basic 
steel. The manufacture of basic Bessemer steel has no 
existence in this country, but the Troy Steel Company 
proposes to make it with three 15-ton converters at its new 
works on Breaker Island. 

Crucible steel works.—There are now 45 crucible steel 
plants, with an aggregate annual capacity of 98,700 gross tons. 
In 1894 there were 48 plants, and since then eight have been 
abandoned and five built. 

Cut nails. —In January, 1896, there were 53 rolling mills 
devoted in whole or in part to the manufacture of cut nails 
and spikes, with 4589 nail machines. In 1894 there were 
55 mills and 5094 machines, while in 1892 there were 65 mills 
and 5546 machines. 

Wire nails.— There are 53 completed works, and one 
plant to be rebuilt, the capacity being very much greater 
than that of 54 completed and one partly completed works 
in 1894. 

Wire rods and wire.—There are 23 works equipped for roll- 
ing iron and steel wire rods, the same as in 1894; while there 
are 73 iron and steel wire-drawing plants, as against 64 in 
1894. 

Plate and sheet mills.—These are included in the rolling 

mills and steel works. There are 156 completed plants, three 
in course of erection, and two partly completed. In 1890, 
before the tin-plate industry had obtained a foothold, there 
were 129 plate and sheet mills, and three in course of erec- 
tion. Most of the new mills since that time have been 
designed to meet the demand for black plates for tinning and 
terne plating, and many of the mills which were in existence 
in 1890 have been enlarged or changed to meet the same 
demand. There are now 41 rolling mills specifically named 
as making black plates for tinning, while three works of 
| similar character are in course of erection. The armour-plate 
| works are included with the plate works, and for over two 
years they have fully met the exacting requirements of the 
Government for the supply of armour plate for the new 
Navy. 

Tin-plate works.—There are now 69 completed works, four 
in course of erection, and one is being rebuilt. Practically 
all these works have been built since the passage of the Tariff 
Act of 1890. In 1890 bright tin-plates were being manufac- 
tured at three works, terne plates were manufactured at 
another plant, and two tin-plate works were in course of 
| erection. In 1892 there were 20 works making tin-plates or 
| terne plates, and 10 works were in course of erection. In 








Juty 31, 1896. 


Woe 
Pe 


1894 there were 56 completed works, and three in course of 
erection. 

Forges and bloomeries.—This classification includes only 
the works which make wrought iron direct from the ore, and 
works which make blooms from pig iron or scrap iron for 
sale. Works which make blooms in connection with rolling 
mills, and for use exclusively in these mills, are not separately 
classified, as they are auxiliary and not independent works, 
There are now 23 forges and bloomeries—-most of which are 
pig and scrap forges—as against 25 in 1894. In the South, 
where formerly there were hundreds of Catalan forges making 
small quantities of wrought iron directly from the ore, there 
is now only one active forge of this character left. In New 
York there are only seven forges making iron directly from 
the ore, while in 1876 there were 27 such forges. 

Miscellancous works.—The following are the number of 
works allied to the iron and steel industries: Stamping 
works, 27 completed and one being rebuilt; iron and steel 
bridge building works, 74; iron and steel shipbuilding yards, 
36; horseshoe nail works, 13; malleable iron works, 82; 
cast iron and cast steel pipe works, 70 completed and one 
being built; wrought iron and wrought steel pipe, riveted 
pipe and seamless tube works, 38 completed and one being 
built ; locomotive works, 22; car works, 112; car wheel works, 
112 completed and one 7 erected; car axle works, 64 
completed and two being built. 

Natural gas.— There are 89 completed iron and steel works 
using natural gas in whole or in part, of which 61 are in 
Pennsylvania, 22 in Indiana, five in Ohio, and one in West 
Virginia, One Indiana plant now being built will als: 
use gas. ‘The total consumption of natural gas in works of 
this character is growing steadily less every year. 

Canada,—The iron and steel industry is making excellent 
progress. There are now eight blast furnaces, four using 
coke and four using charcoal, Also 15 completed rolling mills 
and steel works—one of which makes open-hearth steel—and 
one being built. The distribution is as tlena: Nova Scotia, 
four furnaces, three completed steel works and one works 
being built ; New Brunswick, two steel works ; Quebec, three 
furnaces and five steel works; Ontario, one furnace and five 
steel works. A new and large furnace has recently been 
blown in at Hamilton, Ontario. 

Mewico.—This country has 14 blast furnaces, of which 13 are 
charcoal and one uses both cokeand charcoal. There are also 
six rolling mills, at one of which an open-hearth steel plant 
is being erected. 


GERMANY AND AMERICAN COMPETITION, 


A RECENTLY issued volume of United States consular 
reports contains several on German industry and methods of 
trade. A report by the Consul at Cologne is particularly 
interesting, as seeming to indicate that the foreign export 
trade of Germany has reached the highest point, and fears 
are entertained of its decline. : 

The commercial and industrial development in Germany 
since the Franco-German war has been remarkable. During 
the interval Germany has succeeded in pushing her trade in 
almost every corner of the civilised world, the fear of the 
decline of this foreign trade is receiving earnest attention, 
and the strongest appeals are made to the German Govern- 
ment to lend its aid in opening up new canals and water- 
ways, and in reducing freight rates, &c., to the lowest pos- 
sible degree. 

The United States seems to the German mind as the 
country most to be feared in the future as their competitor 
in the world’s markets, the vast resources and the large pro- 
ductive capacity of that country being referred to by Germans 
with great anxiety. The —— of Germany are mostly 
owned by the Government, to whom strong representations 
are being made that one of the most important factors to be 
considered in this connection is the reggie, Boge freight 
charges on raw materials, such as ores, &c., to taken to 
works, and that often have to be transported great distances. 
With reference to America, a recent article says, ‘Of the 
two materials, coal and iron, forming the basis of the iron 
manufacture, the former exists in America, not only in large 
quantities—for the lowest estimate of the coal-bearing area 
of the United States gives at least 1,940,000 square miles 
but costs little to mine. American coke had sunk last year 
to less than 4s. 2d., and still does not cost much more than 
5s., while at the same time coke is not to be had in 
Westphalia under 10s. 5d. per ton. The United States is 
rich in iron ore districts, the richest being near Lake 
Superior. Over 9,000,000 tons of ore were raised in 1890. 
When blasting was necessary the cost was only 14d. per ton, 
and the cost of raising and placing the ore on the railway was 
thus reduced to 103d. per ton.” 

In spite of the great distances in the United States from 
the coal to the ore deposits—distances unknown in Europe— , 
the output of raw material has lately reached a height 
which puts all past records in the shade. According to tbe 
Tron Age, there were at work in September last 215 blast 
furnaces, with a weekly output of 194,429 tons. } 

In consequence of this rapid increase of the output, prices 
will soon sink again, and the Americans will appear in the 
world’s market in a very unpleasant manner as competitors 
of the European, and especially of the German trade. The 
hope is expressed that something will be done for German 
ores by reducing the freights. ; 

It may be stated that in 1881 the average production of 
pig iron per furnace in Germany amounted to only 11,609 
tons, while in 1892 it was 21,000 tons. The average make of 
pig iron per workman employed at the blast furnaces of 
Germany in 1881 was 136, and in 1892, 203 tons. The net 
annual wages in 1894 of miners was in Prussia : — Upper 
Silesia, £35 5s. to £36 5s.; Lower Silesia, £37 2s. to £38 6s. 64.; 
district of Halle, £36 13s. 6d. to £41 5s.; district of 
Clausthal, £34 11s. 6d. to £36 17s. 6d.; district of Dortmund, 
£40 to £54 12s.; State mines, Saarbriicken, £39 13s. 6d. to 
£50 12s. 6d.; district of Aix-la-Chapelle, £38 2s. 6d. to 
£45 16s. 6d.; Siegen-Nassau mines, £33 3s. 6d. to £34 2s. 6d.; 
other mines on right bank of Rhine, £33 3s. 6d. to £34 2s. 6d.; 
mines on left bank, £33 11s. to £35 16s. 6d. 











Gen. Cuaries H. T. Conus, the Commissioner of 
Public Works in New York City, is preparing to put down strips of 
asphalt pavement 3ft. or 4ft. wide along the kerbs of all streets 
paved with granite blocks, excepting the Belgian block pavements, 
which are to be replaced entire by asphalt as fast as appropria- 
tions will allow. The Engineering Record says it is expected that 
these asphalt gutter strips will distribute the bicycle riders cage 
generally over the city, thus relieving the congested condition © 
the few thoroughfares now paved with asphalt, and will also aid in 





keeping the gutters clean, 
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THE INSTITUTION OF MECHANICAL ENGI. 
NEERS AT BELFAST. 
(From our Special Commissioner.) 

Tue meetings of the Institution of Mechanical Engi- 
neers were opened on Tuesday, the 28th inst., in the 
Queen’s College, Belfast, at ten a.m. The lord Mayor 
of Belfast—Mr. W. J. Pirrie, of the firm of Harland and 
Woltf—took the chair; the President of the Institution 
Mr. E. Windsor Riehards—was seated on his right, and 
the Council of the Institution and the members of the 
Belfast Reception Committee took their places on the 
platform, while the hall itself was well filled by members 
of the Institution and friends. 

The Lord Mayor expressed the pleasure afforded to 
himself and the members of the Reception Committee by 
the visit of the Institution, and stated that it was the 
first visit of the kind which had been paid to the city. 
He drew attention to the immense progress in mechanical 
engineering which had been made in the reign of Queen 
Victoria, and more especially in the last twenty years. 
Although wages had risen in that period about 100 per 
cent., yet work was now carried out as cheaply as here- 
tofore, owing to the vast improvements which had been 
made in machinery. His own firm were laughed at a 
few years ago for building compound marine engines, in 
this following the lead of Messrs. Elder and Co., of 
Glasgow, but now triple and quadruple engines were 
matters of regular practice. 

There never was a brighter future before the engineer 
than at the present time: electricity was only in its 
infancy, and would do wonders. Legislature had kept 
back the development of the auto-car industry, which had 
become so important on the Continent; but he hoped 
that a special Act would be passed before the month was 
past which would facilitate the business, and if such were 
the case, he had no doubt that Great Britain would soon 
come to the front in this particular branch of engineering, 
although France had already got a considerable start. 
Engineers should endeavour to improve upon the types 
of auto-cars which had come into use abroad, and he 
regretted to see that it was still necessary to import such 
large quantities of light goods, such as sewing machines, 
agricultural implements, &c., which could be produced 
quite as well in this country. Their one endeavour in 
Belfast was to keep the city to the front. 

The Chairman of the Reception Committee, Mr. Walter 
H. Wilson—Mesers. Harland and Wolff, Belfast—then 
addressed the meeting, pointing out that the Mechanical 
Engineers had once paid a flying visit to Belfast in a way 
which he might term “ prospecting,” and they had been 
so well pleased, that they determined to make it the 
place for a future visit. He felt that such a visit was 
very valuable, as tending to form further links with 
the sister island. He regretted to state’ that their 
secretary, Mr. Alf. Bache, was ill and unable to 
attend. Belfast had been known as an _ industrial 
centre for about 100 years. At the beginning of that 
period the treatment of flax was the sole industry, and 
was carried on by hand. The engineer then stepped in, 
and he might call the firm of Messrs. Victor Coates 
and Company the father of engineering industry in 
Belfast; they built the first iron steamer ever constructed 
in Ireland, but have now given up shipbuilding. Belfast 
is the home of the rope drive introduced by Messrs. 
Combe, Barbour, and Combe. In Donegal-street there 
was an old yard paved with what looked like tombstones, 
and the place was known as the ‘ old brown linen hall” 
100 years ago; the peasant manufacturers used to 
bring in their cloth and sell it there, but now it has long 
been in the hands of trusteesand is not used; aceremony, 
he mightalmost call it a farce, was gone through occasion- 
ally of placing a roll of sacking on one of the stones to 
continue the original use. 

The Lord Mayor then vacated the chair, which was 
taken by the President, who thanked the Mayor and the 
Reception Committee for their work; he informed the 
meeting that Mr. Bache had been seriously ill for the last 
five weeks, and that the Council had appointed Mr. 
Chapman acting secretary. He was sure that the mem- 
bers would regret the cause of the absence of Mr. Bache. 
Belfast authors had contributed five out of the seven 
papers, and the whole of the papers dealt with subjects 
closely connected with the city. The summer meeting 
of the Institution was held in Dublin in 1888, and while 
there the members had paid a flying visit to Belfast. It 
was next announced that owing to the disastrous fire 
which took place at the beginning of the week, and 
destroyed portions of the premises of Messrs. Harland 
and Wolff, and also of Messrs. Workman, Clark and Co., 
that the engine and boiler works of the latter firm could 
not be inspected, but that the shipbuilding works on the 
County Antrim side of the river would still be open to 
visitors, as arranged for Wednesday. 

The business of the meeting then began, and each 
member was supplied with a pamphlet consisting of a 
reprint of the articles descriptive of ‘‘ Belfast and its 
Industries,” which have recently appeared in your columns; 
these were found particularly useful afterwards in visiting 
the various works. 

The first paper read was by Mr. John Horner, of 
Belfast, on 


““Fiax ScuTcHING AND Fiax Hacktinc Macuinery.” 

Space will not permit of publishing the paper in full; 
I, therefore, only give an abstract of it. The author 
points out that the flax after being pulled up by the roots 
undergoes a retting process by being placed in still water 
until fermentation sets in, and until the gummy matter 
has been removed, which forms the boon or woody part 
to the fibre encircling it. It is then spread out in thin 
layers on short grass, and after a time is ready for the 
scutch mill, where the boon is removed and the fibre 
prepared for the market. Flax scutching has not been 
directed by scientific skill; in many parts the hand 








pa still survives. The stalks in small parcels are 
eaten with a mallet to break the boon, and then the 
workman with his left hand holds the flax over the stock, 
while with his right hand he strikes or threshes the flax 
with the scutcher. This process is precisely the same as 
that carried on in Egypt some three or four thousand 
years ago. In scutch mills mechanical methods are 
employed, and the author quotes the “ British Encyclo- 
pedia” of 1806 describing the processes in use forty 
years before that date. The mill driven by water con- 
sisted of three dented rollers placed one above the other ; 
the middle one was driven and carried the other two 
round with it. 

The flax was passed between the top and middle rollers 
and back between the middle and bottom rollers until 
the boon was broken, and it was also scutched mechani- 
cally. This system is practically the same as that still in 
use, and that it is far from perfect is evident from the 
fact that quantities of valuable fibre, suitable for spinning, 
are either wholly lost, or by re-scutching are in part 
restored, but only to be spun into the coarsest yarns. 
Machine makers and others interested in flax culture 
and flax spinning have from time to time devised methods 
tending to deal more gently with the fibre, but in this 
country at least no encouragement has been given to 
them. It is obvious that the material should be treated 
in small pieces and at slow speeds, while the methods 
actually in use embody the opposite principles. If the 
work be carried out rapidly and in large quantities at a 
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time, the boon is found in a condition more bruised than 
broken. Some time ago, the author made a set of 
bottomless rollers or skeleton drums, shown in Fig. 1. 
The grooves have no bottom for the teeth to bruise the 
boon against. The set comprised some eight or ten 
pairs, running in fixed bearings, beginning open and 
gradually getting closer in pitch. Their action was to 
crack the boon thoroughly without the slightest injury 
to the fibre; the rollers being bottomless, prevented any 
rubbing, and the action was one of cracking, not crushing; 
from the construction of the rollers, too, the material was 
held loosely between them, and no undue strain was felt 
when it was gripped by the finer flutes. It was found 
that the greater quantity of the boon was separated and 
fell beneath the machine, while the remainder was so 
thoroughly broken that alight scutching handle and little 
labour sufficed to remove it. Having fixed rollers the 
machine would not allow more than a certain quantity of 
material to pass, and the manipulation was considered 
too expensive, although the actual results were vastly 
superior. That the flax-scutching industry of this 
country should be in such a backward condition is 
scarcely to be wondered at, considering in whose hands 
it is. 

The flax is now prepared for the three-fold process of 
hackling—roughing, machine hackling, and sorting. The 
first and last are hand operations, and depend, the latter 
especially, on the skill and judgment of the operators. 
The roughing process merely straightens out the fibres 
ready for the machines. The hackling machine varies 
from six to twenty hackles or tools in length, and from 
twenty to thirty hackles in circumference of the leather 
bands or sheets which carry them, according to the 
quality of the flax and the degree of fineness to which itis 
to be hackled or cut. Diagrams upon the wall represented 
a machine ten hackles in length, and the author pro- 
ceeded to describe the separate parts. This could not, 
however, be made clear here without drawings. The 
flax is taken up in small lots, and held in cramps, which 
are carried gradually from one end of the machine to the 
other, the flax hangs vertically and is combed by hackles 
which are fixed to the leather sheets, and travel vertically 
downwards on each side of the flax; the hackles at one 
end of the machine are coarsely pitched, and gradually 
become more finely pitched towards the other end. After 
passing through one machine one half of the length of the 
flax has been hackled; it is then quickly changed to 
another holder, in which it is gripped, this time by the 
hackled portion; it is then passed in a similar manner 
through another machine, which hackles the other half of 
its length, and the process of machining the flax is com- 
pleted. 

The operation of hackling produces a quantity of tow or 
short fibres, which varies according to the strength of the 
flax and to the fineness of the hackles to which it is sub- 
jected. This tow remains attached to the hackles, and 
must be removed from each individual hackle at a certain 
point in its revolution. There are two modes of doing 
this, either by means of stripper rods or by means of 
brushes and doffers. The former is by far the simpler 
mode, and in its operation makes the better tow ; but it 
is limited in its utility to coarser machines, while finer 
machines require the more elaborate system of brushes 
and doffers. The stripper rods are laths of wood, about 
3ft. long, 2}in. broad, and }in. thick, varying, however, 
in length according as they are intended to strip three 
or four hackles. They are shod at the ends with iron 


plates, which work in radial slots in sheet pulleys. 
When in the revolution of the pulleys, any individual 
slot attains a certain angle of inclination, the rod falls 
outward by gravity, sweeping before it the tow accumu- 
lated on the hackles, and the stripper itself is pushed 
back again into its place by a concave guide. The tow 
when removed from the hackle falls either upon a shaker 


of wire netting, which frees it from dust and particles of 
boon, or else upon a grating through which these waste 
matters fall. 

The brush and doffer arrangement is more compli- 
cated, and also more expensive, but is necessary in 
machines having hackles of such a fine pitch that the 
action of the stripper rods will not free them from the 
tow. A cylindrical roller revolves beneath the hackles, 
having six or eight brushes mounted lengthwise on its 
circumference ; these brushes pitch with the hackles, and 
are driven at a proportionate speed, which is necessarily 
much quicker. The brush removes the accumulated tow 
from the hackles, and deposits it upon a doffer runnin 
slowly in the opposite direction. The doffer is mounte 
with pins set in the form of hooks, and these retain the 
tow until acted upon by a doffer knife of steel with finely 
cut teeth, which, moving up and down, detaches the tow 
from the pins and allows it to drop into a receptacle 
beneath. 

Flax is as variable in quality as can well be imagined, 
being sold as high as £200 per ton for Courtrai, and as 
low as £16 for poor Russian. Hackling machines, there- 
fore, must naturally be varied to suit for all classes of 

tussian flax, and for the lower qualities of Irish and other 
flaxes. Stripper rod machines are to be preferred. 
Occasionally, however, a gummy flax of a coarse nature 
has to be treated, of which the gummy matter sticking 
to the hackles prevents proper stripping. To obviate 
this difficulty and to remove the gum, an ingenious 
brush arrangement has been introduced. Each set of 
hackles undergoes the action of a revolving brush, 
of which the surface speed at one period is quicker than 
that of the hackler; the brush thereby frees the leading 
or cutting side of tae pins from gum, and from any 
accumulations of fibre. By a clutch arrangement the 
speed of the brush is reduced below that of the hackles, 
thus cleaning the rear side of the pins and re-depositing 
any fibre on the pins, whence it readily finds its way to 
the tow. Stripper roc machines are made single and 
duplex; the latter are in the author’s opinion preferable, 
absorbing less power and taking up less space, and they 
also allow the attendants to be closer to their work. 
Brush and doffer machines are made single, as they would 
be too complicated if built duplex. Hackles are the most 
important feature in the design, and the number of hackles 
in the length of a machine is dependent on the quality of 
flax to be worked. Machines are at present made varying 
from six to twenty tools or hackles ; but no reasons exist, 
save those of expense and room, for want of extension in 
this respect. 


Machines with the lower number of tools are usually 
made for the lower sorts of flax, and more tools are added 
in proportion to the finer quality. Close pitched hackle 
bars bind the flax too much, and do not give sufficient 
room for the tow of each hackle to remain separate; tow 
is readily made “ nappy” if care be not taken in its re- 
moval. Length of hackles depends on the class of the 
flax. Where quantity of production is more to be desired 
than good quality of yield, the hackles may be made 14in. 
or 15in. long, and the holders being of equal length, will 
accommodate more flax; but in treating the better 
qualities of flax hackles of from 10in. to 1lin. length are 
quite long enough. The number of pins per inch is regu- 
lated according to the fineness to which the flax is to be 
cut, but no exact data can be given, as the quality of the 
flax varies so greatly. The length of the pins is depen- 
dent to some extent on the bulk of the flax, as some 
flaxes lie closer than others of equal weight. The pins 
vary in length from lin. to 1jin. over all, and their work- 
ing lengths standing out of the hackle stocks are from 
zs to 4 of an inch. 

The author then proceeds to discuss the merits of 
various settings of the pins, and states that practice 
shows that a single row of pins in comparison with a 
double row will cut in the proportion of fifty to seventy— 
that is to say, fifty pins per inch in a single row will cut 
equally as well as thirty-five per inch in a double row. 
Grouping of pins is a point of much importance, but is 
too often neglected. It is clear that in coarse hackles, 
say lin. apart, if all the pins were set in exactly the 
same position, there would remain bands of fibre lin. in 
breadth, which would be absolutely unhackled. The 
author then gives a detailed description of the methods 
to be observed. The question of speeds was next con- 
sidered. The degrees of hackling depend largely on the 
number of pins passing through the flax in a given time. 
A slow running sheet with fine hackles is greatly to be 
preferred to a quick running sheet with coarser hackles. 
By the former method the same number of pins may be 
passed through the flax, accomplishing the same degree of 
cutting, but with amuch superiorresult. Ending machines 
are used to deal with the naps which frequently appear 
in the top end of some flaxes, and their thorough re- 
moval is a necessity. The hackles in these machines 
may be made as fine as necessary, and they effectually 
detach the naps without useless hackling of the fibres. 
The flax, having been machined, is taken to the sorter, 
who passes each handful through hackles proportionate 
to the fineness of the flax, thereby removing any lumps, 
naps, or loose tow left by the machine. He then squares 
the ends, and carefully sorts each piece into different 
qualities suitable for spinning. The hackling process is 
thus completed, and the flax in this condition—called 
“dressed line ”—is conveyed to the store. 

The discussion upon the paper was opened by Mr. 
Walker, of Newtownards, Belfast, who said that he was 
glad the author had drawn attention to the carelessness 
with which the scutching of the flax was carried out. On 





the Continent, especially in the district of Courtrai, in 
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Belgium, the flax was treated with very much greater 
care, and a greater yield of flax was obtained from the 
retted straw. They had special flax ponds, and the 
growers endeavoured to produce the best possible flax. 
In Ireland, on the contrary, the sole desire of the farmer 
appeared to be to get the flax scutched as cheaply as 
possible, and the process of scutching costs him about 
13d. per stone of 141b. On the Continent the cost for 
scutching will be about double the amount, but it pays 
the farmer to go to the extra expense, because he gets a 
much greater yield per hundredweight of straw. The 
tow will vary from 8 per cent. to 23 per cent. of the fibre, 
aceording to the care which is taken in scutching; it can, 
therefore, easily be seen that the improvement of the 
process in Ireland is well worth attention. The farmers 
on the Continent thoroughly understand how to treat the 
straw, and it would be to the advantage of mill-owners if 
they could themselves treat the straw. He might say 
that his father was so impressed with the opinion that 
the tlax might be much more carefully treated that he had 
bought a quantity of flax ‘‘on foot,” and was about to 
treat it in the continental fashion. 

Mr. John Erskine said the march of improvement was 
very slow, and the processes of retting and scutching 
were still very crude. With regard to hackling, the choice 
of pins received great attention. Long machines im- 
proved the “line” and gave far more uniform fibres. 
He thought it was more difficult to produce linen yarn 
than cotton, as the doubling is a more difficnlt operation. 
Belfast yarns were second to none in the world. He 
thought flax spinners were too slow in recognising the 
possibility of producing machines at a much lower cost 
than before. One of the reasons for not changing the 
types was the unwillingness of the operators to use new 
machinery. 

Mr. Fisher, Belfast, said he began flax dressing in 
1850. He thought Mr. Horner quite right when he said 
that secutching was still the same as it was 3000 to 4000 
years ago ; but although many attempts had been made 
to introduce mechanical scutching, all had as yet failed. 
With regard to the process of dressing after scutching, 
the flax was formerly treated horizontally, and it was 
first turned in one direction and then in the other by a 
boy. The machine for carrying out this work was super- 
seded by one invented by Mr. James Combe, which 
turned the flax mechanically. Now the horizontal 
method is never used, as all hackling is done in machines 
which hold the flax vertically. He quite agreed with the 
author that long machines were better than short ones, 
as, although higher in first cost, they lasted longer. He 
did not himself use an ending machine. 

Mr. Dronsfield, Oldham, asked if the author employed 
any method of keeping the points of the hackles sharp. 

Mr. Dobson, Bolton, said no doubt the scutching of 
flax was in a very backward condition, but exactly the 
same was the case in the cotton industry. The output 
of cotton in the Southern States of America was worth 
from £75,000,000 to £100,000,000 per annum, and it was 
damaged to the extent of 5 per cent. of its full value by 
the use of inefficient machinery. The cotton planter took 
his produce to the gin, and all he cared for was to get it 
fit to sell; the owner of the gin separates the seed from 
the fibre, and his sole object was to get as large a quantity 
as possible of cotton through his gin. The loss could be 
put at £3,000,000 per annum 

Mr. Bryan Donkin, jun., desired to know the power 
taken to drive the machines. 

Mr. Horner, in his reply, said that scutching was 
carried on in a deplorable way. He exhibited samples 
of the flax in all stages from the plant to the dressed 
line. The plant was pulled up by the roots, steeped in 
water, and then dried; the faulty scutching caused a loss 
of from 15 per cent. to 40 per cent., and the average 
might be put at 25 percent. This was tow vuly worth 
£14 to £15 per ton, whereas if carefully treated it would 
be worth £50. The flax should be treated in small 
bundles; at present far more flax was imported than 
was grown in Ireland. As to the pins, there was no 
method of sharpening them, they were replaced by new 
ones. Each hackling machine absorbed from }-horse 
power to ?-horse power, and there was one pair of 
hackling machines used for about every 1000 spindles. He 
thought that there were about six to seven hundred 
thousand spindles in use in Ireland. 

The next paper read was by Mr. Victor A. H. McCowen, 
electrical engineer to the Belfast Corporation, 

(To be continued.) 








PETROLEUM LEGISLATION AND MOTOR 


VEHICLES. 
By GeorcE T. Hottoway, F.I1.C., A.R. Coll. Se. (Lond.) 


Tue extensive use of motor vehicles, which may be expected 
to follow the passage of ‘‘ The Locomotives on Highways Act,” 
renders it of importance to consider in what respects the 
regulations now affecting the storage and use of petroleum 
will require amendment before such vehicles as are propelled 
by petroleum engines can be profitably worked. 

At the present time attention is being mainly devoted to 
the production and improvement of such motors as are pro- 
posed to be operated by the combustion of petroleum or 
‘kerosene ” flashing above 73 deg. Fah., and therefore exempt 
from the troublesome though generally necessary regulations 
which govern the storage, transport, and use of such petro- 
leum products as benzoline, gasoline, &c., which “ flash” at 
temperatures below 73 deg. Fah. Oils flashing above this 
temperature may be stored and used—under any reasonable 
conditions, or provided there are no local regulations referring 
to them—without a licence and without fear of interference 
from the local or other authorities, so that it is natural that 
motors capable of being driven by them should come into 
extended use; but, remembering that difficulties occur in 
employing the higher-boiling petroleum oils which are not 
experienced when using oils of lower boiling and flash-points, 
and that the Secretary of State is empowered by the Act to 
make such regulations as he sees fit, to permit the use of 
such low-flash oils, itis likely that both classes of motors will 
come into permanent use. 





It cannot, of course, be expected that the use of motors 
operated by low-flash oils will be so free from regulation as 
are those employing the so-called safer oils, but it is instruc- 
tive to review the bearing of the Acts of 1871—1881, now in 
operation, upon the present position of the question, and to 
consider to what extent they will need to be modified or 
rescinded to meet the requirements of the case. As already 
mentioned, the petroleum included under the Petroleum 
Acts of 1871 and 1879, and the Hawkers Act of 1881, is such 
as gives off inflammable vapour at temperatures below 73 deg. 
F.—Abel test—or, roughly speaking, all those which are 
more volatile than ordinary kerosene. Section 7 of the Act 
of 1871 permits the user to keep for use an amount of such 
lighter oils not exceeding three gallons contained in vessels of 
glass, earthenware, or metal, securely stopped, and each con- 
taining not more than a pint, without taking out a licence. 
When, however, a larger quantity is required to be kept, a 
licence must be obtained from one of the local authorities 
cited in Section 8 of the Act, and including the mayors, 
aldermen, and burgesses, the local boards, &c., of the various 
cities and boroughs, &c., and it is here that the Act might 
bear hardly upon the users of motor vehicles, for even if the 
vehicle could be licensed as a “‘ place” in which petroleum is 
contained, the regulations of one district might permit, while 
those of another district through which it required to pass 
might altogether prohibit, its use. It is, indeed, more than 
doubtful whether a motor vehicle could be licensed under the 
Acts now in force, and the Hawkers Act of 1881—which 
might, perhaps, have some bearing on the question, save that 
motor vehicles will not usually be employed for hawking 
petroleum or for conveying it from place to place—was itself 
brought into being through a decision of the Court of Queen’s 
Bench—Coleman v. Goldsmith, 43 J.P., p. 718, 8th November, 
1881—that a cart cannot be licensed asa “‘ place” for keeping 
petroleum under the Acts of 1871 and 1879. 

It is, however, interesting to notice the anomalous position 
which motor vehicles would occupy if unfortunately they 
were judged to be included under the Hawkers Act. The 
amount of petroleum allowed—20 gallons—would, no doubt, 
be ample, but certain sections of the Act would render the 
use of vehicles under it a fit subject for the satire of a 
Gilbert. Firstly, “‘every night, and also when the petroleum 
is not in the course of being hawked,”’ it must be stored in 
premises licensed for the purpose—Section 7—and secondly, 
“no article or substance of an explosive or inflammable 
nature, other than petroleum, nor any article liable to cause 
or communicate fire or explosion, shall be in the carriage 
while such carriage is being used for the purpose of hawking 
petroleum.”’ When it is remembered that the licences regu- 
lating the storage may, and indeed do, vary under the dif- 
ferent local authorities, and that a motor vehicle may be 
within the jurisdiction of a different authority every night, 
and further, that the stables of inns and other places of 
accommodation are the least likely to be suitable for licensing 
as places in which petroleum may be stored, it is easy to con- 
ceive that the driver might be compelled to camp under his 
vehicle in the nearest field, or, like the wandering Jew, to 
continue his progress indefinitely. 

Even the local Acts as to licensed premises for storing 
petroleum are stumbling blocks in the way of the user of 
motor vehicles. Although these vary from place to place, the 
London County Council Regulations may be cited as indi- 
cating their general character. The terms of the petroleum 
licence issued by that body include ‘that there be no fire, 
forge, furnace, or similar source of danger, or any storage of 
explosive within 20ft., or of highly inflammable material 
within 10ft., of such store, unless separated therefrom by a 
wall or screen of sufficient strength and height to prevent the 
communication of fire’—Section 3. ‘That no substance 
other than petroleum be deposited or kept in the store’’— 
Section 4. ‘That the petroleum be exclusively contained in 
strong metal vessels, the openings to which are covered with 
fine wire gauze and fitted with screw caps and with secure 
taps, so constructed and connected as to prevent leakage or 
the escape of vapour, and that such vessels and taps be kept 
in thoroughly good order’’—Section 5. ‘That petroleum 
be only received in or supplied from the licensed premises 
bewweeu sunrise and sunset, and that no artificial light or 
fire or article likely to cause fire be at any time taken into or 
near the store ’’—Section 9. 

It is evident from these regulations that an ordinary 
licence could not be granted for a motor-vehicle operated by 
petroleum to which the Acts apply, and that ordinary stables 
would be altogether beyond the pale. Probably the simplest 
method of escaping the difficulty would be to licence each 
vehicle to carry for its own use sufficient petroleum for a 
journey of, say, one hundred miles in a perfectly secure 
vessel, and to permit it to be stabled like any ordinary vehicle 
in unlicensed premises after extinction of its burner. 

So far as the writer is aware, there are at present no regula- 
tions in force in this country as to the use of petroleum 
on these vehicles, except such of those already men- 
tioned as may be applicable, nor do there appear to have 
been any magisterial decisions affecting them, except as loco- 
motives; but the new Bill, which includes road locomotives 
of less than three tons weight unladen—not including the 
vehicle drawn (which may be four tons) and evolving no 
smoke or visible vapour, appears to treat the subject in a fair 
spirit, and, provided the regulations imposed by the Secretary 
of State are not too restrictive—for everything will ultimately 
depend upon them—it seems probable that there will be no 
great obstacles to the use of horseless carriages in the future. 








THE ARGENTINE CRUISER BUENOS AIRES. 


THE Buenos Aires, illustrated on page 114, is the third 
vessel of exceptional speed built recently by Sir W. G. Arm- 
strong and Co. for the Argentine Government; the others 
being the 25 de Mayo and the 9 de Julio. She is one of the 
latest specimens of that series of fast Elswick cruisers which 
began with the launch of the first Esmeralda in 1883, and 
has developed into the great Chilian war vessels now under 
construction, the second Esmeralda—7000 tons—and the 
General O’Higgins—8500 tons. The principal characteristics 
are high speed and powerful armament, and their value in 
action has been proved again and again all over the world. 
The steam trial of the Buenos Aires took place on 
November 2nd, 1895. During a six hours’ run with natural 
draught—the pressure in the stokeholds never exceeding a 
head of water of four-tenths of an inch—a speed of 23:2 knots 
per hour was realised. This is a considerably higher speed 
than that of any other cruiser afloat, and the result was so 
satisfactory to the Argentine officers that they dispensed with 





the forced-draught trial. The principal dimensions of the 








vessel are as follows :—Length between perpendiculars, 396ft.; 
extreme breadth, 47ft. 2in.; and her mean draught on tria] 
was 18ft. 3in., corresponding to a displacement of 4740 tons, 

The principal armament of the Buenos Aires consists of 
Elswick quick-firing guns, 45 calibres long, placed ag 
follows:—One 8in. gun forward and one aft, in the line 
of keel, each with an arc of 270deg. training; four 6in. guns 
on the broadside, two capable of firing right ahead and two 
right astern; six 4°7in guns, three on each broadside, with 
a large arc of training ; sixteen 3-pounder guns; six 1-pounder 
automatic Maxim guns placed in the military tops. There 
are five above-water torpedo dischargers, one fixed in the stem 
and two training on each broadside. The 8in. guns fire a 
projectile of 210 1b. weight with a muzzle velocity of 2640ft. 
persecond. This is the highest muzzle velocity of any gun 
at present mounted on board ship, and is obtained with the 
very moderate chamber pressure of 14 tons. It has been 
found that a rate of fire of no less than four rounds per 
minute can be maintained from these guns. The 6in. guns 
fire a projectile of 1001b. weight with a muzzle velocity of 
2550ft. per second, and the 4°7in. guns have the same velocity 
with a 45 1b. projectile. Both these guns are of greater power 
than any other of the same calibre at present afloat. The 
gunnery trials took place on the 4th of December, 1895, 
The programme, which was long and exhaustive, was 
carried out with perfect satisfaction. As the speed of fire 
is exceptionally high, special arrangements are made for 
supplying the guns with ammunition; twelve hydraulic 
ammunition lifts, protected by armour, being fitted on board. 
These lifts can maintain a supply per minute of five rounds 
per gun for the 8in. guns, 24 rounds per minute for the 
6in. guns, and between 50 and 60 rounds per minute for the 
4°7in. guns. 

Though a large amount of space is required for both the 
machinery and the armament, ample accommodation is pro- 
vided for the officers and crew, who number about 350. 

The engines, by Messrs. Humphrys, Tennant, and Co., are 
of the four-cylinder triple-expansion type, very similar to 
those of the Blanco Encalada, illustrated in THE ENGINEER 
for January 4th, 1895. The cylinders are supported on cast- 
steel standards at the back, which carry the guides, and 
there are wrought-steel columns in front. The cylinders are, 
high-pressure 40in., intermediate pressure 60in., and two low- 
pressure cylinders, each 66in. in diameter, the stroke being 
36in. All the valves are of the flat type, with relief rings at 
the back, and there are balance cylinders to take the weight 
of the valves. The piston-rods are solid with the crosshead, 
and are of forged steel The shoe-plates are fitted with white 
metal, both for ahead and astern sides, and also with water 
service. 

The condensers are four in number, two to each set of 
engines, and are of gun-metal, the steam passing through the 
tubes. They are placed at the back and front of the engines. 
The condensing surface is 16,300 square feet for the four main 
condensers. ‘I'he tubes are gin., and are secured in the tube- 
plates by screw glands and tape packing. The air pumps are 
worked direct from the after low-pressure pistons of each set 
of engines, stuffing boxes being, of course, provided. They 
are single-acting, and have ordinary rubber valves for foot, 
bucket, and delivery valves. The condensing water is 
circulated by centrifugal pumps in the ordinary way. These 
are placed at the after end of the engine-room, there being a 
pump to each pair of condensers, the service being inter- 
changeable at will for either engine. 

The propellers are of gun-metal, three-bladed, and 13ft. 9in. 
in diameter by 18ft. 3in. pitch. 

The boilers are eight in number, four single and four 
double-ended. They have iron tubes, and are fitted with 
Humphrys’ patent screwed connection or protecting cap at 
the combustion chamber end. The double-ended boilers are 
14ft. 2in. in diameter by 18ft. 2in. long. They have six 
furnaces 3ft. Sin. in diameter. The single-ended boilers are 
14ft. in diameter and 9ft. 34in. long, and have each three 
furnaces 3ft. 8in. in diameter. There are six feed engines of 
the Worthington type. 








A Mait Tune is under consideration for carrying mail be- 
tween the New York and Brooklyn Post-offices. If built it will 
cross the bridge and be operated by electricity or pneumatic 
pressure. The bridge trustees ask a rental of £1600 for the first 
two years and £1200 a year thereafter. It is stated that the Post- 
office department is willing to pay from £2800 to £3000 a year to 
a company that will transport the mail by tube. The plan would 
greatly expedite the interchange of letters between the two cities, 
and it is to be hoped that it may be carried out. 


INDIA-RUBBER AND BANANAS IN MExico.—Sir Henry Dering, in 
his report on the productions of Mexico, describes the cultivation of 
india-rubber and bananas. The rubber tree is indigenous to 
Mexico, and is found growing wild along both coasts, below 22 degs. 
north latitude, from sea level to altitudes running from 1200ft. to 
1500ft., and principally by the river meadows. Rubber is essen- 
tially a tropical tree, hence it requires a hot and moist climate. 
The temperature best adapted for its vigorous growth is above 
86 degs. Fah., and the rainfall should be at least 6Vin. to 70in. per 
annum. There are eight kinds of rubber trees that grow wild in 
the country, but the kind known under the name of Castilloa 
elastica is the most important and the best, as it is very much 
sought for, for its sap and for propagation. Regarding the work 
of extracting the rubber one man will tap from twenty to twenty- 
five trees a day if the operation is performed carefully and methodi- 
cally. In most places the tapping is done in May, and sometimes 
again in October, but it is not advisable to repeat the operation as 
often as that. The process generally consists in making two or 
three incisions in the lower part of the tree, and collecting the sap 
that flows from them on clay vessels placed next to the trunk. 
The process can be repeated every year for twenty-five years or 
more, especially if the wound is covered with wax or clay after the 
flow of the sap has ceased, When there isa large quantity of milk 

thered it is placed in e barrel having a faucet and a solution of 

oz. of chloride or sub-carbonate of sodium in sufficient water to 
cover the whole mass, which is agitated with a stick every now and 
then. After the lapse of twenty-four to thirty-six hours the water is 
allowed to run out through the faucet ; this operation of washing is 
carried on until the rubber becomes white. About 44 per cent. of 
rubber remains from the original amount of milk after the water 
and other matters have been eliminated by evaporation. Trees 
planted on lands having the soil, climate, and elevation adapted 
for the culture will produce from 5 lb. to 6 lb. of juice on the first 
year that they are tapped, which amount is equivalent to 2°4 lb. of 
pure rubber, This product will be gradually increased every year 
for the next four or five years, and sell for 50 cents. per pound on 
the plantation. The total expense for a rubber plantation of 
100,000 trees will not exceed 25,000 dols.; and as the yield of 
100,000 trees will be about 240,000 lb. at the first year’s harvest, 
this will bring the planter 120,000 dols., besides the product 
obtained from the side planting. The net profit on the investment, 
after deducting the entire cost of the land and all expenses up to 
the first year of harvesting, will be 95,000 dols., and each of the 
succeeding harvests for twenty-five or thirty years will bring a steady 
income of over 100,000 dols. 
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EXPRESS LOCOMOTIVE, NORTH-EASTERN RAILWAY 
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MR. WILSON WORSDELL, GATESHEAD, ENGINEER 








NEW EXPRESS ENGINE FOR NORTH-EASTERN 
RAILWAY. 
By Mr. CHARLES Rovus-MARTEN. 


So much has already been heard and read about the 
magnificent new express engines designed and built by 
Mr. Wilson Worsdell, Locomotive Superintendent of the 
North-Eastern Railway, for the ever-increasing fast and 
heavy traffic on the East Coast route to Edinburgh, that 
just at the present time when that traffic is almost at its 
height, a full description of these remarkable locomotives 
will probably be read with special interest. 

Of some of the excellent work done by No. 1869, the 
first of this new class, I gave a brief accountin Tur ENGINEER 
on July 3rd and July 17th. It would be noticed that the 
engine took with perfect ease a load of 250 tons behind 
the tender, without requiring the assistance of a pilot, and 
made excellent time, although being as yet quite newly 
out of the shops. No attempt was made to ‘* push” her 
or to exhibit her highest powers. This may be done 
later when she is in regular running trim. The sister 
engine, No. 1870, is already out, and is doing trial work 
preparatory to taking her place in the ordinary express 
service. 

I am indebted to the courtesy of Mr. Wilson Worsdell 
for a photograph of one of these fine engines. It will be 
understood that the cylinders are no less than 20in. in 
diameter, with a stroke of 26in. The coupled driving 
and trailing wheels are as much as 7ft. 7}in. in diameter— 
the largest coupled wheels that have been used except as 
a mere ephemeral and unsuccessful experiment, as in 
the case of the French engine, with six-coupled 8ft. 3in. 
wheels, which was tried with unsatisfactory results a few 
years back. The centresare 9ft. 6in. apart. The leading 
end of the engine is carried on a four-wheeled bogie, 
which greatly improves the safety when curves are 
taken and points passed over. 

Notwithstanding the great size of these engines, they 
are, proportionately, remarkably light in weight and 
easy on the permanent way. Considering their vast 
dimensions, it might reasonably have been expected that 
their loaded weight would run to fully 60 tons, instead of 
which they barely exceed 50 tons. This is due to the 
skill with which Mr. Worsdell has designed them, so as 
to obtain a maximum of strength with a minimum of 
weight. 

As to their running, I am able to testify from personal 
experience that it is singularly easy, steady, and smooth. 
This is particularly noticeable in rounding sharp curves, 
which No. 1869 seems hardly to feel. I travelled on 
her footplate for the long run of 1244 miles without a stop 
from Newcastle to Edinburgh, and I say unhesitatingly, 
after an experience of nearly every important class of 
locomotive in Great Britain, I never was on one which 
ran more smoothly and evenly than the one under notice. 


| Very few indeed have equalled or even approached her 


for steadiness. Indeed, when running for long distances 
at over seventy miles an hour, the engine appeared almost 
to glide along, and it was only by absolute observation of 
the milepost timings, or of the beat, that I could realise 
the rate at which we were going. Nothing better in this 
respect could have been desired. 

The exceptional largeness of the cab and its high 
clerestory roof are novelties in British practice which 
greatly enhance the comfort of the enginemen, and 
which I hope to see widely adopted. Mr. Worsdell also 
guards his men against the risk of having their eyes and 
faces cut or scalded through the explosion of the water- 
gauge glasses. He—like Mr. J. D. M’Intosh—uses a 
protector of thick toughened glass, flat instead of 
being hemi-cylindrical; as in the case of the Caledonian 
glass protector, those in the North-Eastern engine are set 
ata right angle. They seem to be equally effective, and 
the improvement over the old unprotected glasses is in 
each case a very valuable one. 





In a future impression we shall publish detail drawings 
of these splendid engines.—Ep E. 








THE distribution of the awards to students at the 


Crystal Palace School of Practical Engineering will take place on | 
oon inst., when Major Edward Raban, R.E., will take the 
chair, 








| accessible vid Brighton. Had the future value of these lines 
——-. | for developing new seaside resorts been better foreseen, it 
AurHouGH the London, Brighton, and South Coast Rail- | seems probable they would have been taken nearer the sea at 
way only acquired its present title on amalgamation with | several points, and many short branches dispensed with. 
the London and Croydon on July 27th, 1846, it is well | The principal engineering works on the older part of the 
known to be nearer sixty years of age than fifty. As ‘The | Brighton system, apart from the three and a-half miles of 
London and Brighton Railway Company” it was sanctioned | tunnels on the main line, are the Ouse Viaduct, about 
on July 15th, 1837, with a capital of £1,800,000, and borrow- | thirty-five miles from London, consisting of thirty-seven 
ing powers for £600,000 more. The scheme provided for the | arches in brick 30ft. span and about 100ft. high in the 
union of no less than five competing lines, theone surveyed by | middle; and the Preston Viaduct, just outside Brighton 
Rennie and termed the “ Brighton Direct,” being carried out | Station, on the Lewes line. 
on the recommendation of a special commissioner appointed | This is on a curve of ten chains radius at the Brighton 
to advise Parliament on the subject. The proposals of these | end, easing to sixty chains at the other; it has twenty-seven 
lines are of little interest now, but at the time they fought | arches, one of which is elliptical in form and 50ft. span, over 
and squabbled so indecorously that the committee-room | the London-road; the others being semicircular. The piers 
devoted to their cases was termed “the railway cesspool.” | are thickest on the outside of the curve, and have a long 
In spite of its difficult course the route chosen was certainly | vertical opening in each to reduce the amount, of brickwork. 
the best for its owners, as no shorter could well be found. | Both these fine works were designed by Rastrick. It was 
Its tunnels, however, excited great opposition, old-fashioned | originally intended that the workshops should be ai Horley, 
medical men predicting the direst results, even to healthy | a small village just half-way to Brighton. Twenty acres of 
persons, from passing through them. To calm the general | land were purchased and a fine shed erected, which still 
dread of tunnels, the three longest were lighted by gas jets | stands, but it was found advisable to have them at Brighton, 
placed alternately on each side. Branches from Brighton to | and there they have remained. From early in 1844 for about 
Shoreham, Lewes, and Newhaven formed part of the scheme | three years the old New Cross works of the Croydon Company 
authorised in 1837, the former being opened on May 12th, | were used, and a large running shed and repair shop is still 
1840, before any part of the main line was ready for use. | maintained there; in fact, during the three years named the 
The latter was to run from the Croydon Railway at Selhurst | Brighton, Croydon, and South-Eastern companies worked 
Farm, near Norwood, to the neighbourhood of Church-street, | their engines in common under a Joint Locomotive Com- 
3righton, and was carried out as intended. Many miles, | mittee, whose head-quarters were at New Cross. 
rising 1 in 264 through heavy chalk cuttings, lead in each| For some time after the line opened to its present site on 
direction to the principal tunnels of Merstham, Balcombe, | the north side of Trafalgar-street, Brighton, there was no 
and Clayton. There are altogether five tunnels, of a united | direct road running from it to the sea, but Trafalgar-street was 
length of three and a-half miles. The steepest gradient on | arched over and Queen’s-road, leading to West-street, being 
the main line is 1 in 100 for two and three-quarter miles | built early in the forties, suitable access was provided for the 
southwards from New Cross, but this was originally part of | crowds of passengers who occasionally take the inhabitants 
the Croydon line. The curves, however, are very easy, and | of ‘“ Brighthelmstone” by storm. The old Brighton station 
the line, which was laid out by John Rastrick, is a good one | having become utterly inadequate, was replaced by a very 
for all practical purposes, although heavy goods trains are | fine one from the designs of Mr. Banister, the company’s 
still assisted up the New Cross incline. | late engineer, in 1886. It was constructed above the old one, 
One of the clauses of the original Act required the com- | which wa; then removed, but the original front building with 
pany to buy up the Croydon, Merstham, and Godstone Iron | the offices still remains. In its day the Brighton station was 
Railway, a double line of horse tram opened in 1805 between | larger than Euston, and considered one of the finest out of 
the two first-named places. It had never paid a farthing, | London. The present London Bridge station is really the 
and on arbitration had to accept the sum of £9614, instead | third the Brighton line has occupied, all practically on the 
of the £42,000 which it demanded. The course of this inte- | same spot; it dates from 1864. 
resting old line, which was laid with short rails havingan| During the fifties the Brighton Company grew very 
inner flange to keep the wheels on the track, is still visible | slowly, about fifty-six miles constituting the whole of its 
for some miles south of Croydon, on the west side of the | enlargements, but early in the sixties a policy of London 
Brighton rcad, in the long valley called Smitham Bottom. | suburban extension was commenced which has gone far to 
Screens had to be erected, by another clause, at several points | make the line what it nowis. The erection and immense 
where the line ran within a few yards of the highway. One | popularity of the Crystal Palace had a good deal to do with 
of the most important provisions was that arranging for the | this, as it was plainly wise to afford the greatest facilities for 
purchase by the South-Eastern of the six miles of the | getting there. A line called the West-end and Crystal 
Brighton line north of Redhill, at cost price plus interest at | Palace Railway, made from the Palace to the south side of 
5 per cent. This was done, the Brighton running over it | the Thames at Chelsea Bridge in 1856-8, was taken over by 
free, and the South-Eastern using the next six miles into | the Brighton; this in turn rendered access by rail across 
Croydon, alsofree. Until the opening of the latter company’s | the river indispensable. Victoria station was opened 
direct Sevenoaks line, it, of course, ran all its main-line | October 1st, 1860, the new Chatham and Dover Company 
traffic through Croydon to Redhill. A duplicate line, as de- | running in over the Brighton from the Palace at first. 
scribed on page 117 is now being made on this section, from | The Brighton was very fortunate in getting the suburban 
South Croydon to near Earlswood. North of the junction | lines between Balham and Croydon, Peckham and Sutton, 
near Norwood, the Croydon Company was also running its own | and a few earlier ones, made just then, for it certainly 
local trains until the amalgamation of fifty years ago,andit was | would not have been allowed to cut up the commons a 
partly in consequence of the crowded state of the traffic on | little later, whilst the other lands traversed have now risen 
this section that the Croydon Company devided in 1844 to lay | immensely in value. Partly no doubt through the dead- 
down a third line of rails, to be worked on the atmospheric | weight of capital sunk in these lines, which required a 
system. This system, which engaged for some years a vast | large train service to encourage people to settle along them, 
deal more ingenuity than it ever deserved, was described in | the Brighton Company found itself in very low water in 
Tur ENGINEER of December 23rd, 1892. It was promptly | 1867. No dividend whatever was paid in that year, and 
removed by the new company on the extinction of the | unpleasant rumours were circulated that it would follow the 
Croydon as a separate line. On September 21st, 1841, the | Chatham into bankruptcy. Its trusted friend, Mr. Samuel 
Brighton Railway was opened throughout, having been open | Laing, who had been Chairman and Managing Director from 
so far as Hayward’s Heath since July 12th in that year. A | 1848 to 1855, again came to the rescue. Under his most able 
service of six trains each way was put on and found sufficient | leadership the dividend rose from only ten shillings per cent. 
for some time, three running each way on Sundays. | in 1869 to 7} in 1889. For the fifty years it has averaged 
The Newhaven branch above mentioned was never made. | 43 percent. Too high rates of interest on guaranteed stocks, 
It was to have left the Lewes line about two miles west of | and taking too much out of the line to pay 6 per cent. 
Lewes, the present one, opened in December, 1847, turning | dividends from 1856 to 1862, had also contributed to the 
off at Southerham Junction, a mile eastwards of that town. | breakdown which followed the monetary panic of 1866. The 
For about three years or so the London and Brighton Com- | consolidation of the Company’s position by the completion of 
pany contentedly worked its Croydon and Brighton main line | the London and Portsmouth line in 1867 and the doubling 
and the Shoreham branch, altogether about forty-seven miles | of the main line on the eastern side have rendered it virtually 
of line, but a policy of extension on both sides of Brighton | unimpregnable. No new line to Brighton or any point 
was then inaugurated with successful results. These coast | between Portsmouth and Hastings could possibly make a 
lines were originally separate undertakings, but were pur- | living now. 
chased by the present company soon after its formation. A Cross-Channel traffic has naturally always been sought 
branch from the main line at Keymer Junction to Lewes | after by the Brighton line. More than fifty years ago the 


JUBILEE OF THE BRIGHTON RAILWAY. 


| secured the full value of the Hastings line as regards ease of | General Steam Navigation Company’s steamers Magnet and 
| access from London, but some points on the western coast | Menai ran from the terminus at Kingston Wharf, Shoreham, 


extension, such as Worthing and Lancing, are still only | to Dieppe and Havre on alternate days, calling at Brighton 
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Chain Pier, if weather and daylight permitted. This was 
given up for a service from Littlehampton, to which a branch 
was opened in 1863, but now Newhaven is the Company’s sole 
shipping port for France, and does a large and increasing 
business. 

In July, 1846, ten trains ran each way between London 
and Brighton, three—the 11 a.m. and 5 p.m. down and 
8.45 a.m. up—taking 14 hours, with only a Redhill stop. The 
last two named still run, and are first-class only now as then. 
Nine trains, averaging 2h. 24 min. over the 50§ miles, con- 
veyed third-class passengers, and all the Shoreham branch 
trains did the same from the first. The four Sunday trains 
each way on the main line, averaging 2 h. 16 min. en route, 
were also third-class. One each way was all the law required, 
so the Brighton Company was much ahead of its neighbours 
in this respect. It is said, also, to have been the first line, in 
1857, to pad the seats of second-class coaches, the receipts 
increasing considerably in consequence. It was certainly the 
first, in 1881, to adopt electric train lighting. The Pullman 
cars began running November Ist, 1875, and are eighteen in 
number. Probably they have not paid on any line in 
England except the Brighton. They weigh about twenty-two 
tons apiece, cost something like £3000 each, and are used by 
upwards of 150,000 passengers annually. 

The capital of the London, Brighton, and South Coast 
Railway, as incorporated in 1846, was £5,568,000. Of this 
sum, £3,385,000 was “Brighton” capital, #£1,345,000 
“ Croydon ”’ capital, and the rest, £838,000, had been borrowed 
by the two lines. Power to borrow one-third more than the 
first-named sum was alsoobtained. At the present time the 
authorised capital is just over twenty-six millions. The 
system comprises 330 miles of double line and 108 of single, 
but the trains work over 476} miles. In 1894 the passenger 
trains ran 7,861,335 miles, and the goods 1,693,343, the former 
producing £1,885,614, and the latter £635,931. In addition, 
£204,031 was received from other sources, making £2,725,576. 
The working stock consisted of 447 engines, 2820 coaching 
vehicles, and 7826 goods and ballast wagons. In 1846 these 
figures were 44,163 and 423 respectively. Besides the journeys 
of 24,000 season ticket holders, 47} millions of passengers 
were conveyed in that year. Having conducted the line to 
its jubilee, Mr. Laing leaves it in a state of prosperity, effici- 
ency, and popularity, which will long render him famous as one 
of the best railway administrators this country has produced. 








LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE, 
28th July, 1896. 
HOUSE OF LORDS. 

(Before Lond HERSCHELL, LORD MacNaGHTEN, LORD Morais, 

and LORD SHAND.) 

JOHN DEELEY AND WESTLEY RICHARDS AND CO, ¢. PERKES. 
THIs was an appeal against a decision of the Court of Appeal in so 
far as it affirmed the judgment of the Chancery Division in the 
matter of a petition presented by the respondent, praying for the 
revocation of certain letters patent, property of the appellants, 
for ‘‘Improvements in the extracting mechanism of drop down 
small arms.” 

Mr. J. FLetcHER Movtton, Q.C., and Mr. R. W. WaLLace 
appeared for the appellants, and the ATTORNEY-GENERAL and Mr. 

HOMAS TERRELL for the respondent. 

The case was argued some time ago, when judgment was reserved. 
Their Lordships delivered judgment this morning. 

LorD HERSCHELL.—This is a petition to obtain revocation of a 
patent granted in 1884 to John Deeley, jun., for an invention 
entitled ‘‘Improvements in the extracting mechanism of drop 
down small arms.” The patent had been previously the subject of 
litigation, and by disclaimer the third, fourth, and fifth claims had 
been abandoned, and the first claim amended. The first claim in 
its modified form and the second claim alone remained when the 
petition was presented. At the trial before Mr. Justice Romer 
it was held that both these claims were bad, and an order 
was made that the letters patent be revoked. The Court of 
Appeal concurred with Mr. Justice Romer in thinking the first 
claim bad, and the patent, therefore, invalid, but they came to 
the conclusion that the second claim was good, and that but for 
the presence of the first claim the patent could have been sustained. 
They dismissed the appeal with costs. The repondent on the 
petition then appealed to this House. I agree entirely with the 
Court below in thinking that on its true construction the first claim 
is bad. An attempt was made to show that the parts of the 
mechanism specified were claimed only in combination with the 
sliding rod employed for acting upon the sear-like lever. This 
would make the first claim, in substance, the same as the second. 
In view of the terms of the two claims I do not think this con- 
struction either correct or legitimate. As regards the second 
claim I take the same view as the Court of Appeal. It was 
argued by Mr. Terrell, with ingenuity, that, as the second claim 
made no mention of the extractor rod, it formed no part of the 
combination claimed, whereas the contrary had been assumed by the 
Court of Appeal. I do notthink thecontention asoundone. Thecom- 
bination is claimed ‘“‘ as hereinbefore described,” and reading the 
description and the claim fairly together, although no mention is 
made in the claim of the extractor rod, about which there was 
nothing new, the only use of the mechanism described was to 
strike against the end of the extractor rod, and ‘thereby eject 
the spent cartridge case from the barrel.” So construing the 
second claim, no doubt could have been entertained as to the 
validity of the patent so far as that claim was concerned, but for 
the fact that a gun, called in the argument “‘ Rigby’s gun,” had 
been in existence prior to the date of the patent. e Court of 
Appeal pointed out that the mechanism employed by Rigby 
differed in certain respects from that which formed the subject of 
the respondent’s claim, and that there was evidence that these 
differences rendered the mechanism of the respondent’s gun 
superior, as regards durability and certainty of action, to that of the 
gun relied on as an anticipation. There was evidence, no doubt, 
the other way, but the Court were much influenced by the fact 
that, whilst a single gun made by Rigby was the solitary instance 
prior to the respondent’s patent of the use of any such mechanism 
as the specification describes, the manufacture of the respondent’s 
mechanism, so far as its essential portions are concerned, had 
become a practical and commercial success. It is impossible to 
shut one’s eyes to the fact that the respondent, although it is open 
to him or to any other manufacturer to use as part of a gun the 
mechanism employed by Rigby, and that, too, whether the 
appellant’s letters patent stand or are revoked, has thought it 
worth while to take proceedings with a view to obtain their revoca- 
tion. Upon the whole, then, I see no reason, and I believe all your 
Lordships share this view, to differ from the Court of Appeal. 
The learned counsel for the applellants, at the close of their 
argument, asked your Lordships to adjourn the case in order to 
give them an opportunity of applying to disclaim the first claim, see- 
ing that thesecond claim had been held good by the Courtof Appeal. 
This course was accordingly adopted. Your Lordships have seed 
informed that the Comptroller, after consulting the law officers, 
decided that he had no jurisdiction to allow a disclaimer, on the 
ground that an order having been made by the Court for the revo- 
cation of the patent, and this order having been entered on the 
Register of Patents, there was no patent in existence capable of 
amendment. I do not “a 4 to inquire whether, seeing that an 

ouse on which a final judgment had 


appeal was pending in this 


not been pronounced, this view was correct; it was at least plausible, 
and arguments of force may be urged in its favour. But all 
your Lordships are, I believe, of opinion that it would be very 
unfortunate if, on a petition for revocation of a patent, the 
patentee was in this position, that, if the Judge of the first 
instance on any ground declared the patent invalid, the result 
should necessarily be an order of revocation precluding the patentee 
from disclaiming, however meritorious the invention and however 
unimportant the error which rendered it inevitable to hold the 
patent in its then form to be invalid. The 19th section of the Patent 
Act, 1883, enables the Court or a Judge to order, in a proceeding 
for revocation, that the patentee may be at liberty to apply for 
leave to amend, and to direct that in the meantime the trial or 
hearing shall be postponed. This provision is, however, inap- 
plicable when the Judge holds, as in the present instance, that 
all the claims made by the patentee are bad. And even when one 
claim only is held bad, it would be unjust that the patentee should 
be bound either to forego his right of appeal, or to lose al! oppor- 
tunity of amending, in case the Court of Appeal should adopt the 
same view as the Court below. The 26th section of the Act, which 
relates to the revocation of a patent, contains no provision touching 
the form of the judgment. It only abolishes the proceedings by 
scire facias, and enables revocation to be obtained ‘‘on petition 
to the Court,” prescribing certain procedure in relation to such a 
petition. I do not see any difficulty, therefore, in so framing the 
order on a petition for revocation as to avoid the possible injustice 
and hardship to which I have referred. The matter was not brought 
to the notice of the Court of Appeal, or I think they would 
probably have made their order in the form which I recommend 
your Lordships to adopt. I think that, in place of an order simply 
affirming that made by Mr. Justice Romer, it ought to be ordered 
that the patent be revoked, unless within three months, or such 
further time as the Court may allow, the patentee obtain leave to 
amend his specification by disclaiming the first claim. The one: 
lants must pay the costs in this House, and, under the peculiar 
circumstances of this case, I think it would be right further to 
order that, if the specification be amended, no action shall be 
brought for infringement of the patent in respect of any guns or 
parts of guns made prior to the date when the hearing of this 
appeal was concluded. I move your Lordships accordingly. 

The other noble and learned Lorps having concurred, 

The order of the Court below was varied in accordance with 
Lord Herschell’s motion. 





JUDICIAL COMMITTEE OF THE PRIVY COUNCIL, 
July 29th. 
(Present—LoRD Watson, LoRD MACNAGHTEN, LORD SHAND, LoRD 
Davey, and Sik RICHARD COUCH.) 
WILLANS AND ROBINSON’S PATENT. 
THIS was a petition for the prolongation of letters patent granted 
to Peter William Willans, deceased, and Mark Heaton Robinson. 
dated October 14th, 1882, for an invention of *‘improvements in 
high-speed engines.” 

Mr. Mouton, Q.C., Mr. RoGeR WALLAcE, Q.C., and Mr. 
J. C, GRAHAM appeared for the petitioners, Willans and Robinson 
(Limited); the ATTORNEY - GENERAL and Mr, Sutton for the 
Crown. 

The object of the invention was to control the moving parts— 
namely, the piston-rod and piston—of engines moving at high 
speeds, and it consisted in the use of a cylinder containing air 
in which a piston moved which was connected to the heavy moving 

varts, 
: The ATTORNEY-GENERAL admitted that the invention was one of 
merit, but contended that sufficient remuneration had been received 
in respect of it. 

LorD WaTSsoN intimated that their Lordships were unable on the 
materials before them to come to the conclusion that the remunera- 
tion received in respect to the patent had been inadequate, and 
they would accordingly advise her Majesty that the petition ought 
to be refused. 








THE INTERPRETATION OF THE RESULTS OF 
WATER ANALYSIS.* 
By Frank Clowes, D.Se.Lond., F.1.C., Professor of Chemistry 
in the University College, Nottingham. 
1, INTRODUCTORY. 

Quantity of supply.—In judging the suitability of a source of 
water for drinking and industrial purposes, the engineer naturally 
looks into the matter with the view of pronouncing rather upon 
the quantity than upon the quality of water which that source 
can furnish, and of forming an idea as to the facility with 
which the water can be supplied to the various users. In this he 
is helped mainly by a knowledge of the geology of the district, 
and by subsequent experimental borings if the water is derived 
from below the surface ; and by direct gauging of rainfall and flow 
if it is derived from surface streams, 

(Quality of supply.—As regards the quality of the water, refer- 
ence is usually made to the chemical analyst for an opinion. The 
analyst founds hisopinion mainly upon the direct results of analysis, 
but this result is now often supplemented by an examination into 
the relative number of micro-organisms which can be developed 
from germs, already existent in the water, by the process of ‘‘ cul- 
tivation.” 

2. DRINKING WATER. 

Analytical results.—Presuming that no poisonous metals, such as 
lead or copper, are originally present in the water supply, the 
ordinary points on which an opinion is founded are the following. 
For drinking purposes, it is of primary importance that the 
water should be free from any suspicion of being actually tainted, 
or potentially tainted, with excreta, and more especially with 
human excreta, in an unoxidised condition. The danger involved 
by such a taint consists in the fact that many diseases are un- 
doubtedly mainly propagated by the excreta of people who are 
suffering from them. 

Organic nitrogen.—There are several substances whose presence 
in undue proportion in water, without any other evident source, 
points to the presence of excrementitious matter. Amongst these 
the element nitrogen takes the first place, and its presence in the 
dissolved organic matter of the water in undue proportion, or its 
presence as ammonia, nitrite or nitrate—products of change of 
such organic matter—usually casts suspicion upon or leads to con- 
demnation of the water. It may be mentioned that the direct 
estimation of the nitrogen in the organic matter is a lengthy and 
troublesome analytical process, and that the nitrogenous organic 
matter is more commonly measured as ‘‘albuminoid ammonia” ; 
while the total organic matter is measured by the amount of 
oxygen which must be chemically imparted to it for its rapid 
oxidation. 

Sodium chloride.— Common salt, or sodium chloride, is also 
often taken as an indication of contamination of the water with 
urine, unless the presence of an abnormally high proportion of 
this salt can be accounted for in other ways. No judgment can 
be formed from this substance in water which may be mixed with 
sea water, or which is derived from soil or rock containing large 
quantities of salt. In the sandstone of Nottingham salt is pre- 
sent, but it is furnished to the water in strikingly uniform pro- 
portion ; in this case, therefore, it is possible to make allowance 
for the quantity of salt derived from the rock. 

3. WATER FOR INDUSTRIAL PURPOSES, 

When water is to be used for most industrial purposes, its quality 
is usually to be judged rather from the nature and amount of the 
mineral substances present in it. Generally the ‘‘ hardening 
salts” of lime and magnesia are the most objectionable, since their 





* A Paper read before the British Association of Waterworks Engineers, 





at Nottingham, July 2ist, 22nd, and 23rd, 1896. 


presence always causes waste of soap in washing and scouring 
processes, and also prevents the finer class of goods from being 
washed satisfactorily at all. These “hardening salts,” however 
also lead to formation of ‘‘ scale” in steam boilers, and thus caus; 
inconvenience and unnecessary expenditure in the generation of 
steam. A special impurity, which is objectionable when the water 
is to be applied for dyeing purposes, is iron, The presence of iron 
leads to interference with the production of many colours on fabric 
by ordinary dyeing purposes. 
4. Micro-ORGANISMS IN WATER SUPPLY, 

In recent years it has become usual to examine water for the 
germs of various micro-organisms, These are too minute to he 
detected microscopically, but are found by microscopic examina. 
tion after they have developed and multiplied in suitable culture 
media. In undertaking this special examination, the original idea 
was that certain micro-organisms which caused or accompanied 
specific diseases spread by water supply could be detected when 
present in the water. A step further would thus be attained in 
the direction of detecting disease-causing property of the water ; 
since, not the comparatively harmless constituents of the excreta 
are looked for, but the more specific dangerous organisms which 
are liable to be introduced by the excreta, are actually dealt wit). 

Identification of these ‘‘ disease germs” has been successfully 
carried out by experts in special cases, and results of the greatest 
value and importance have been obtained as to the actual disease 
contamination of water. But we have to await further develop. 
ment of this method of examination for its results to be of a 
general or universal character. 

Incidental results of this kind of research, however, of great 
importance to water engineers, have been obtained. It has been 
shown that these disease germs may be separated from water by 
subsidence or filtration, and it has become possible to state the 
conditions under which this separation is most satisfactorily and 
rapidly completed. Indications have been further obtained that 
the removal of dissolved organic impurity from water by filtration 
is probably due to the action of certain special minute organisms, 
and that the efficiency of a filtering material depends not only, or 
even mainly, on the quality of the material itself, but also upon its 
suitability to act as a nidus for these useful micro-organisms, 

Yhese researches have accentuated the great importance of 
suitable subsidence and filtration for ;water which may have been 
possibly contaminated, and the suitable condition as well as charac- 
ter of filtering media, 








A CONDUIT ELECTRIC ROAD IN WINTER. 


THE Jron Age has the following comments on the experimental 
piece of underground electric railway in New York, which has gone 
through the severe service of the past winter :— 

The underground road which the General Electric Company 
installed on Lennox-avenue, New York, has emerged successfully 
from the tests to which the severe snowstorms of the last month 
have subjected it. During the violent snowstorm of March 11th 
the operation of the road did not cease. ‘The snow began to fal! 
about § o’clock in the morning and the snow sweeper was started 
out over the line, but before it could make the complete trip the 
sprocket wheels of the broom broke, and it was necessary to push 
the sweeper back into the barn for repairs. Not until four o’clock 
in the afternoon was it ready to go out on the tracks again. 

Meanwhile the service of the road was conducted without any 
stoppage, and the cars ran over the unswept tracks with no greate: 
delay than would ordinarily be caused by considerable slipping of 
the car wheels on the snow-covered rails. It took about eight or 
ten minutes longer to make the trip, At some points on the linc 
the snow was swept by the wind into drifts, making it necessary for 
the motor-man to back his car to get the necessary momentum to 
push his vehicle through the drifted snow. At four o’clock the 
snow-sweeper cleared the line of the snow, and regular schedule 
time was again resumed. About eight o'clock the storm turned to 
sleet and hail, and, as it fell, covered the rails with ice. Notwith- 
standing this, the cars ran under their usual headway. On the 
Lexington-avenue Electric Conduit Road a gang of men swept the 
tracks, and on this line the cars made schedule time while the bad 
weather prevailed. Throughout the duration of the storm, no 
electrical trouble of any kind was developed, either in the conduit 
orin the cars. The rolling stock of the electric conduit lines of 
the Metropolitan Traction Company is now undergoing a large 
increase. Equipment has been started on a number of new cars, 








BaTTERSEA MUNICIPAL BUILDINGS.—At the meeting of the 
Vestry last week the Electric Lighting Committee’s report upon 
the tenders which were submitted for the electric lighting of the 
Municipal Buildings was brought up for consideration. In response 
to the invitation thirty-five tenders were received, and upon the 
recommendation of the consulting electrical engineer, Mr. Robert 
Hammond, the following have been accepted by the Vestry, 
subject to the respective contractors entering into contracts with 
two sureties for the due and satisfactory execution of the work :— 
Section A, boilers and accessories, Messrs. Spurr, Inman, and Co., 
£668 10s.; Section B, engine house plant, Messrs. Johnson and 
Phillips, £1030 15s, ; Section C, main switchboard and instruments, 
Messrs. Laing, Wharton, and Down, £143; Section D, accumu- 
lators, the Chloride Electrical Storage Syndicate, £314 ; Section E, 
wiring and fittings, Mr. A. H. Wood, Westminster, £1042 13s. 6d.; 
total, £3198 18s, 6d. The Vestry passed a resolution giving the 
Committee power to carry the scheme into effect, and having 
regard to the urgency of the matter, the Vestry has been 
authorised to enter into the necessary contracts for the execution 
of the work. It was decided that application be made to the 
London County Council for a loan of £4200 in lieu of the sum of 
£3000 previously sanctioned by the Vestry for the , urpose. 

New Gravinc Dock ror TrRooN.—An important acquisition to 
the already existing facilities for the docking and repair of vessels 
frequenting the port of Troon, on the Ayrshire coast, is about to 
be made in the shape of a new graving dock of large size. 
Schedules have been issued in view of having the contract fixed for 
a dock 360ft. long, 45ft. wide at the dock gates, and lé6ft. 6in. 
depth over sill at ordinary spring tides. The contemplated dock 
will thus be large enough to accommodate two ordinary-sized coast- 
ing vessels, or any vessel of large size, The site is in the proximity 
of the Ailsa Shipbuilding Company's Works, and of the two 
existing graving docks. The smaller of these will be filled up, and 
thus afford space for an additional building berth in the company’s 
shipyard, where since the constitution of the present proprietary 
about fifteen years ago, most important work has been carried on 
in the building of steamers for channel and coasting trades, and of 
large steam yachts. The new dock will involve a considerable 
outlay of capital by the Duke of Portland, the Troon Harbour 
Superior, but it will be of immense advantage to the shipbuilding 
company, and enable it to carry on much more extensively than 
at present the business of repairing the vessels which frequent the 
harbours of this part of the Ayrshire coast. It is of interest to 
recall that Troon possessed the first graving dock on the Clyde 
large enough to accommodate an Atlantic liner. Early in the 
fifties the steamship Glasgow had to be brought to Troon as the 
only place on the Clyde where she could be docked and repaired. 
The harbour of Troon, as now laid out, had its initial start in 
1808, when the third Duke of Portland commenced a series of 
public works, with a view tothe conversion of the place as a fully 
equipped port ; portions of the works being a wet dock and the 
two graving docks referred to. In other directions Troon has been 
the pioneer of the shipping industry on the Clyde. The first steam 
locomotive, after the Killingworth model, was made for the third 
Duke of Portland in 1817, and the first steam cranes for shipping 
coal on the Clyde were erected at the harbour of Troon, In this 





matter of shipping coal by steam power, indeed, Troon was before 
most other shipping ports, including London itself. 
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RAILWAY MATTERS. 


A NUMBER of views on the Salt Lake and Mercur Rail- 
way, in Utah, are published in Hngineering News, This is a 
railway which has maximum grade, 4°2 per cent.; sharpest curve, 
4vdeg., but attains an elevation of 1986ft. in a distance of 9°58 
miles. 

A TERRIBLE railway collision occurred on the 26th inst. 
at Delhi, by which upwards of fifty third-class passengers were 
killed and injured. Owing to abnormally heavy rains disastrous 
floods have occurred in Bombay Presidency, and traflic is inter- 
rupted on the Great Indian and Baroda Railways, 


On account of the slow progress made with the Korat 
ltailway, the Siamese Government, acting in accordance with one 
of the clauses of the contract, have served the contractor with one 
month’s notice from the 6th inst. to vacate the premises. With 
reference to the above Reuter telegram, Mr. G. Murray Campbell, 
the contractor for the Corat Railway, states that he has accepted 
the notice, and that the whole case will be adjudicated upon by a 
court of arbitration. 

Tue following are the weight of the reciprocating parts, 
which are interchangeable with each other, on the engines of the 
Lancashire and Yorkshire Railway :—One piston head, 144 1b.; two 
piston rings, 104 1b.; one piston-rod, 931b.; one piston-rod nut, 7b. ; 
one piston-rod cotter, }!b.; piston and rod, 254#lb. One cross- 
head, 671b.; one crosshead cotter, 341b.; one gudgeon pin, 17 lb.; 
two slide blocks, 621b.; crosshead, 1491b. One connecting-rod 
complete, 4361b Total, 840 Ib. 

Mak1NG flying shunts is said by the New York State 
Board of Railroad Commissioners to be not a dangerous practice. 
This was in answer to a complaint against the practice by which 
the engines of passenger trains approaching the Grand Central 
terminal station in New York are switched off in front of the train 
the engine being uncoupled and running ahead of the train. The 
Engineering News says this decision is about on a par with the 
board’s statement to the effect that radially stayed fireboxes are 
epecially dangerous, 

Tue following are the dimensions of the engines of the 
standard locomotives on the Lancashire and Yorkshire Railway: 


Bogie Goods Radial 
passenger engine. engine. tank engine. 
Diameter. Diameter. Diameter. 
in. in. in. 
Daiving Cie cc a ce es es Ene SS 
Cylinders, diameter .. .. .. 18 enh RT hele |b 
Cylinders, stroke.. .. .. .. 24 .. re 


THE locomotives exported from the United Kingdom 
in the first five months of this year amount in value to about 
#400,000. In the same period of 1895 the valuation was about 
£320,000, and in 1894 £340,000. The exports of locomotives to 
South America in the first five months of this year were valued at 
about £100,000, the increase over the preceding year having been 
small, The principal increase was in the exports to South Africa 
and to Australasia. The locomotives sent to South Africa aggre- 
gated about £63,000, and in the same period of 1895 £5200. To 
Australasia the aggregate was about £40,000, and in the first five 
months of 1895 Pit 000. 

Tue record of train accidents in May in the United 
States includes 34 collisions, 73 derailments, and two other 
accidents—a total of 109 accidents, in which 32 persons were 
killed, and 76 injured. These accidents are classified by the 
Railroad Gazette as follows :—Collisions: Trains breaking in two, 
8; misplaced switch, 3; failure to give or observe signal, 1; 
mistake in giving or understanding orders, 3; miscellaneous, 6 ; 
unexplained, 13 ; total, 34. The derailments were as follows :— 
Broken rail, 1 ; loose or spread rail, 3; defective bridge, 3 ; defec- 
tive switch, 1 ; broken wheel, 3; broken axle, 6; broken truck, 3; 
fallen breakbeam, 2 ; failure of drawbar, 4 ; broken car, 1; loose 
wheel, 2; rupture of brake hose,3; misplaced switch, 3; derail- 
ing switch, 1; animals on track, 2 ; landslide, 1; washout, 3; 
tornado, 1 ; malicious obstruction, 5 ; accidental obstruction, 3 ; 
unexplained, 21 ; total, 73. Other accidents: Boiler explosion, 1 ; 
other causes, 1 ; total number of accidents, 109. 


In reply to a question in the House of Lords on 
railways in India, Lord G, Hamilton said :—Since the date of the 
speech referred to by my hon. friend considerable progress has 
been made in extending and accelerating schemes of railway con- 
struction in India, and, among other measures, provision has been 
made for an expenditure during the three years ending March, 
1899, of 27 crores of rupees on railway extension—a sum much in 
excess of the expenditure of the last three years. In addition to 
this, favourable terms have been offered to the public for the 
further extension of Indian railways, by private agency, by the 
construction of branch lines forming feeders to the existing main 
systems. Any capital expenditure in connection with such branch 
lines will be outside the limit of 27 crores before mentioned. Under 
both these combined heads of expenditure work of construction 
are in progress, and a sum of about 124 crores of rupees will have 
been expended on the extension of the existing Indian railway 
system during the present financial year. 


Mr. Hurst, the British Consul at Tainan, in Southern 
Formosa, concludes his latest trade report by saying that the 
Japanese are showing great energy in the development of the 
internal communications of the island, and during the five months 
that had passed at the date of the report in March since they 
landed left more marks of their presence on the face of the country 
than their predecessors effected in as many decades. One of their 
first undertakings was the construction of a Décauville tramway of 
20in. gauge; they were prompted to make it, doubtless, by 
military considerations, and it has proved very useful for the pur- 
pose of forwarding supplies and war material from the ports to the 
inland districts. One line of this miniature railway runs from 
Auping southward, vid Tainan-fu, to Takau, a distance of 35 miles ; 
another runs from Tainan-fu north to Kagee, 50 miles distant 
whilst a branch line connects Takau with the prefectural city of 
Hosan (Pithan), five miles distant. Surveys have been made for 
a line of rail between Takau and Auping. Scores of miles of 
good road have been constructed, so that the discomforts of travel- 
ling in Formosa bid fair soon to be things of the past. 


Mr. F. 3B. Bexur, whose name is associated with 
the single-rail or Lartigne railway as adopted in Ireland 
between Listowel and Ballybunion, has been exhibiting this week 
at the works of Mr. R. Chipperfield, Ham Yard, Great Windmill- 
street, Piccadilly, a working model of a high speed electric railway 
constructed on the same principle as that which he is building in 
the grounds of the forthcoming Becensls Exhibition. The so-called 
‘lightning express” railway has a permanent way composed of 
triangular trestles built of angle sections, on the apices of which 
runs a continuous rail of heavy section, while on either side of 
this rail, but in lower planes, and secured to the legs of the trestles, 
are two guide rails. The line is laid out with a continuous curve 
closed at each extremity, so that all trains travel continually in the 
same direction. In the model the electric current required to 
operate the motors on the cars is derived from the main rail, the 
return current being taken by the upper pair of guide rails, The 
frame of the car is carried on several wheels placed on the same 
longitudinal axis, On each side of this frame are attached the 
compartments of the car, communicating across the central division 
by stairs placed at either end. The inventor claims that with rail- 
ways constructed on this principle, even with comparatively sharp 
curves, a safe working speed of 150 miles per hour can easily be 
attained. The reasons in favour of attaining this speed on the 
trestle railway obtain equally to a two-line railway. 


NOTES AND MEMORANDA. 
In a paper *‘ On the Fusibility of Metallic Alloys,” M. 


Henri Gautier says, ‘‘A study of the fusibility curves allows of 
the prediction of the existence of the following alloys of definite 
composition: Ni,Sn,, SnAl, Ag,Al, and SbAI, the last of which 
was isolated by C. Alder Wright.” 


In a recent paper on the ‘‘Action of Silicon upon Certain 
Metals,” M, E. Vigouroux says, ‘‘The alkali metals, zinc, alu- 
minium, lead, tin, antimony, bismuth, gold, and silver dissolve 
silicon more or less, but do not combine with it directly. Iron, 
chromium, nickel, cobalt, manganese, copper, and platinum, on the 
other hand, form definite silicides.” 


ACCORDING to researches on tungsten, by M. H. 
Moissan, the pure metal is readily obtained by the reduction of 
tungstic ucid with carbon in the electric furnace. With a large 
excess of carbon the carbide CW, is formed, which, in the fused 
state, readily dissolves more carbon, graphite crystallising out on 
cooling. Pure tungsten can be readily filed and forged, it welds 
easily, has no action upon a magnetic needle, and has a melting 
point higher than chromium and molybdenum, 


As indicating the great increase of pressure in the 
boilers of steam vessels, it was stated at a meeting of the Institute 
of Marine Engineers recently, that in 1885 there were 122 vessels 
of the British fleet with a boiler pressure under 601b., while in 
1895 there were only 40; in 1885 there were 1650 vessels with 
boiler pressures of 80 lb. to 901b., against 1101 vessels in 1895; 
fourteen vessels of 160 lb. boiler pressure in 1885, against 2200 
vessels in 1895; and three vessels above 160 lb., against 416 vessels 
last year. 

FREE surfaces of water, and soils that are continuously 
saturated, evaporate into the atmosphere on the average more water 
under otherwise similar circumstances than soils, whether naked or 
covered with plants, and whether watered artificially or naturally. 
| Professor Wollney says, only at special times, viz., when the influ- 
ence of the factors that favour evaporation is most intense, when 
the plants are in the most active period of growth, and when the 
soil contains a large percentage of water, can the land that is 
covered with plants show a larger evaporating power than the free- 
water surface. 


PROCEEDING on the theory that the variations in tem- 
perature ought to cause shearing strains between the upper and 
lower layers of the granite rocks, in that way produce horizontal 
crevices into which water from the surface would percolate, 
Nordenskjold had a well sunk in the islet of Arko, off the Swedish 
coast, in 1894, and at the depth of 110ft. fresh water was found, 
supplying 4400 gallons a day, and since then six other wells have 
been bored, and water found at about the same descent, the object 
of the research being to provide lighthouses and pilot stations 
with a permanent and plentiful water source. 


Ir was shown by M. H. Moissan, about three years ago, 
that when iron was saturated at 3000 deg. C. with carbon, and 
then cooled under a high pressure, a portion of the carbon separated 
out in the form of diamond. It occurred to M. Rossel, Comptes 
Rendus, July 13th, that the conditions under which very hard steels 
are now made, should also result in the formation of diamonds ; 
and an examination of a large number of samples of such steel 
has shown that this is really the case. The diamonds are 
obtained by dissolving the metal in acid, and then subjecting the 
residue to the action of concentrated nitric acid, fused potassium 
chlorate, hydrofluoric and sulphuric acid, successively. The 
crystals are very minute—about 15 uu—the largest attainining 
only 0°5 mm. in diameter, but ature says, they present all the 
chemical and physical properties of true diamonds. 

For the evaporation of a free surface of water, or for 
earth that is completely saturated with water, the important ele- 
ments are, first the temperature, next the relative humidity of the 
air, and then the cloudiness, direction and velocity of the wind ; 
whereas, according to Professor Wollney, for the ordinary moist 
earth, no matter whether the surface is naked or covered with 
living plants, it is the quantity of rain upon which the soil depends 
for its moisture that is the important additional consideration. 
The effects of the external elements on evaporation become less 
important, in proportion as the precipitation is less and as the soil 
is more completely dried out by the previous favourable weather, 
and vice versd. For these reasons the rate of evaporation from a 
free surface of water not infrequently differs largely from that from 
the respective kinds of soil. 


A MENTAL calculator, who seems to approach Colburn 
and Bidder, is now showing his powers at the Aquarium. His 
name is Heinhaus, and he performs multiplications of large 
numbers at remarkable speed. For instance, £7984 18s. 3d. into 
1,916,379 pence, the number of seconds there are in, say, 50 or 
100 years, or square any number of four digits, or the number of 
seconds of any person’s age by years, months, days, hours, and 
minutes, every year at the rate of 360 or 365 days, every month 
of thirty or thirty-one days, according to the choice of the audience. 
He will trace at once the day of the week of any past or future 
date, not only of the current century, but also of past and future 
centuries, or turn any amount of pounds, shillings, and pence at 
any rate of exchange into German Reichsmarks — for instance, 
£87 16s. 3d., at 20°36—seem easy to Herr Heinhaus. He would 
be useful in a statistical office. 


One of the most difficult problems in the manufacture 
of porcelain and pottery is to obtain glazes perfectly adapted to 
the pastes used. When this is not the case, they expand unequally 
on heating, and cracks are produced in the glaze. With the object 
of discovering the relation between the chemical composition and 
the expansion, M. H. Le Chatelier has examined different varieties 
of silica, clay, and baked porcelain. He has shown the expansion 
of quartz and quartz sand on heating, and also for different 
varieties of silica, but there is a little uncertainty in the relative 
expansion of the amorphous silica and tridymite, on account of 
the presence of the lime used to agglomerate them. The general 
law appears to be that all varieties of silica, with the exception of 
amorphous silica, at certain temperatures show abrupt changes in 
dimension, and these are also likely to occur, though to a less 
extent in ceramic pastes, all of which contain free silica. Porce- 
lain alone shows expansion, increasing regularly with the tempera- 
ture, which seems to indicate that the partial vitrification has led 
to the transformation of the quartz into amorphous silica, 


Tue report of the U.S. Geological Survey for 1895 states 
that the most notable features in connection with the production 
of crude petroleum in that year are :—(1) The notable increase in 
production, especially in Ohio, Indiana, and California ; (2) the 
decrease in stocks ; (3) the rise in prices ; and (4) the extension 
southward of the profitable producing districts in the Appalachian 
range. The production of petroleum in the United States in- 
creased from 49,344,516 barrels in 1894 to 52,983,526 barrels in 
1895, most of the important producing districts sharing in this 
increase. The production of Pennsylvania increased from 
18,077,559 barrels in 1894 to 18,231,442 barrels in 1895, an in- 
crease of 153,883 barrels, or °85 of 1 per cent.; of Ohio, from 
16,792,154 barrels in 1894 to 19,545,233 barrels in 1895, an increase 
of 2,753,079 barrels, or 16°4 per cent. This increase in Ohio was 
fairly distributed throughout the two important Ohio producing 
districts. The production of Indiana increased from 5,688,666 
barrels in 1894 to 4,386,132 barrels in 1895, an increase of 
697,466 barrels, or nearly 19 per cent., while the production of 
California, owing to the new discoveries at Los Angeles, increased 
from 705,969 barrels in 1894 to 1,208,482 barrels in 1895, an in- 
crease of 71 per cent., the largest percentage increase of any of 
the States, 








MISCELLANEA, 


Stow sand filtration for Indianapolis has been formally 
adopted by the Indianapolis Water Company, and Mr. Allen 
Hazen, of Noyes and Hazen, Boston, has been invited to prepare 
the necessary plans for the construction of filter beds. This will 
be supplementary to the present supply from infiltration galleries, 
driven and deep drilled wells. 


THE meeting of the Bath and West of England Society 
next year will be at Southampton from the 24th to the 28th of May. 
The Society has granted a further sum of £100 for further research 
in cyder making, in continuation of the important and instructive 
experiments conducted for two years on the estate of Mr. Neville- 
Greville at Butleigh, near Glastonbury. 


In Tasmania, it is said, there is renewed activity in 
every branch of mining, and an increase in the number of miners 
at work. The output of gold, silver ore, tin, and coal for the first 
three months of this year was in each case larger than that in the 
corresponding quarter of 1895, and the number of European miners 
has increased by as many as 700. Prospects in this industry look 
promising. 


Tue ships employed in the naval mancuvres include 
15 battleships, 25 cruisers, 21 gunboats, 20 torpedo destroyers, 
24 torpedo boats, making a total of 105 vessels. The total number 
of officers and men embarked is 20,078, including officers, 841 ; 
petty officers and able seamen, 7812 ; boys, 1028 ; marines, 2210 ; 
eee, 218 ; engine-room artificers, 567 ; stokers, 4914; mis- 
cellaneous rating, 2488, 


Tue Council of the Institute of Marine Engineers 
have elected Mr. Robert McGlasson, the inventor of the system of 
screw propulsion for ships by means of reversing propellers and 
non-reversing engines, a life Honorary Companion of the Institute 
as a mark of appreciation of his efforts to introduce a simpler form 
of marine engine, single direction of stress in screw shafts, and 
facility of manipulation in harbour and in emergency by reversing 
the propeller blades instead of the engines. 


Papers relating to the London Chamber of Arbitration 
may be obtained on application at the offices of the London 
Chamber of Commerce, or at the Guildhall. The following clause 
is recommended for insertion in contracts, agreements, charter 

arties, bills of lading, &c., the description of the document to be 
inserted in the blank space provided :—‘‘ All disputes which may 
arise relating to this . . . shall be submitted to arbitration 
under the rules for the time being of the London Chamber of 
Arbitration.” 

Tue British Consul at Havre says:—The manufacture 
of cycles, which are so much in vogue in France at the present 
day, was, up to 1874, entirely in the hands of the English, but 
the demand for them is now so great in France that two or three 
establishments have been founded in Dieppe and the neighbour- 
hood. The roads in Normandy being so excellent, and the 
scenery so attractive, numerous English cyclists take advantage 
of the facilities which the Newhaven route affords them, and 
members of any English club are permitted to bring their machines 
in free. 


THE incandescent gas lighting litigation in Germany, 
where the holders of the Welsbach patents are fighting the large 
number of competitors who have sprung up during the last year or 
so, is very heavy as compared with that elsewhere. The ‘‘ Nich- 
tigkeitsabteilung ” of the German Patent-office has recently given 
its decision in connection with the application of the continental 
Gasglublicht Gesellschaft Meteor for the nullification of the Pintsch 
burner patent—No. 43,991—held by the German Incandescent Gas 
Light Company. The application was refused, the validity of the 
patent being upheld. 

Tue British Institute of Public Health is holding its 
annual congress in Glasgow, and Sir James Bell, the president, in 
opening the proceedings, described the progress made by Glasgow 
during the last fifty years in respect of its sanitary arrangements, 
one result of which had been that the death-rate had been reduced 
from 56 per thousand of the population in 1847 to 23 per thousand 
in 1893. Much still senatent to be done, and the Corporation had 
just obtained power from Parliament for an extension of sewerage 
works with a view to the purification of the Clyde. The cost of 
this section of the scheme would be over £600,000. 


Tur American Association of Master Car Builders has 
been making experiments on brake blocks. Its Committee reports 
that, ‘‘for use on steel-tired wheels under the conditions which 
usually prevail in passenger service, it was difficult to name any one 
of the several brake-shoe metals as certain to produce good results, 
owing to the fact that very wide ranges of friction were developed, 
and a very wide range of effect on the tire itself ; the result being 
that cast iron is the only material which can be relied on to give 
uniformly satisfactory results, both as regards friction, the wear of 
the brake-shoes themselves, and the effect of the brake-shoes on 
the steel tire.” 


At the Surveyors’ Institution, Westminster, on Mon- 
day, before Sir Frederick Bramwell, F.R.S., as sole arbitrator, 
proceedings were commenced in which the Nottingham Corporation 
seek to recover upwards of £225,000 from the Manchester, 
Sheffield, and Lincolnshire Railway Company in respect of detached 
portions of corporation property which the company are acquiring 
or injuriously affecting in connection with the construction of their 
new line through the town of Nottingham. Mr. Baltour Browne, 
Q.C., and Mr. Tinsley Lindley, instructed by Sir Samuel Johnson, 
town clerk of Nottingham, appeared on behalf of the Corporation ; 
while the railway company was represented by Mr. R. D. M. Littler, 
Q.C., and Mr. J. C. Lewis Coward, instructed by Mr. J. B, Pollitt, 
solicitor, of Manchester. 


Tue Surrey and Middlesex County Councils have 
adopted Mr. John Wolfe Barry’s proposals for the erection of a 
stone bridge at Kew. Mr. Wolfe Barry prepared a report and 
designs of a bridge in stone and also one in steel. The cost of a 
stone bridge would be £92,000 and that of a steel bridge £80,000. 
He recommended the stone bridge. The approaches would be the 
same in either case, and he proposed that the retaining wails 
should be faced with granite. The cost he estimated at, on the 
Middlesex side, £8500, and on the Surrey side £11,500, exclusive 
of additional land and buildings. For traffic during the construc- 
tion of the new bridge it would be better to construct a temporary 
bridge, rather than attempt to use any portion of the existing 
bridge. The cost of a temporary bridge he estimated at £6000, 
but that amount would to a large extent be recouped in the 
increased facility for using the old stone in the new structure, and 
in other savings. 


Writine on the distribution abroad of English trade 
circulars and catalogues, the British Consul at Havre, Mr. Bernal, 
says, ‘‘I cannot refrain from once again repeating what a com- 
paratively useless trouble and expense is incurred by the numerous 
trade circulars and catalogues more or less well got up in English, 
and with English weights, and prices calculated in our currency, 
with which consular offices are inundated. Our manufacturers 
do not appear to have yet thoroughly grasped the fact that trade 
and business can no longer, in face of the yearly increasing severity 
of foreign competition, be attracted by such methods, and that 
energetic commercial travellers, representing, if possible, two or 
three lines of business, speaking the language of the countries they 
visit, who will take note of the local tastes and requirements, and 
be able to give quotations of prices in the currency of those 
countries, are what are now required toenable the United Kingdom 
to hold her own in the great international commercial race.” 
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CARRIAGE, CRYSTAL PALACE EXHIBITION 
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A REMARKABLE VEHICLE. 


Or all the horse-drawn carriages at the Crystal Palace 
Exhibition, that which we illustrate above is the most 


remarkable. 
property of the Great Duke of Wellington, and 
been used by him in several campaigns, 


Battle of Waterloo. This statement, however, is not true, as 


It is remarkable, first, as having been the | detailsof construction very clearly; 
said to have | will suffice to make the 
and present at the | quite clear. 
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part of this, the curricle was the most fashionable carriage 
that it was possible to drive. It is much to be regretted that 
Mr. Gillman failed to obtain one for exhibition, and few old 
prints do it justice. The curricle was a high gig, sometimes 


will be seen presently. But to the engineer it is specially 
interesting, because it anticipates at least two inventions, sub- 
sequently patented and used on railways. Our engraving, 
reproductions of sketches by our special artist, show the | 
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with and sometimes without a hood. It had, being a gig, 
only two wheels, but instead of shafts it was provided with a 
pole. Near the front end of the pole was a cross piece, to 
which the pole was suspended by a species of sling. The 


a few words of explanation 
principle involved and the details 


Towards the close of the last century, and in the early 
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cross bar was usually of polished steel, or was silver-plated, 
with ornamental ends. One which we have seen had small 
lions’ heads, one at each end. The cross bar was carried in 
light saddles or housings on the backs of a pair of horses. 
Silver-plated pole chains were used in the ordinary way. The 
curricle was thus drawn by two horses, and was the only 
pleasure vehicle since the Roman chariot, which, drawn by 
two horses, had but one pair of wheels. It was avery elegant 
vehicle, and it is matter for wonder that enterprising coach- 
builders have not re-introduced it to the fashionable world. 

We have dwelt at some length on this little known 
carriage, because it so happens that the Duke of Wellington’s 
carriage is ® combination of a curricle and a dogcart. It 
consists, as a glance at our illustration shows, of two distinct 
vehicles. When taken apart the first one could be fitted 
with shafts and used like an ordinary dogcart; while the 
second, or hindermost, was provided with a pole, and could 
be used asa curricle. 
compound vehicle, and we wish to direct particular attention 
to the method of coupling. The coupler consists of a short 
flat wooden bar, moving in slides or guides, and secured at 
each end to the vehicle bodies by pins. Itis kept in place 
on the curricle by a fly-nut, as shown. The right-hand front 
corner of the curricle is coupled to the left-hand back corner 
of the dogcart, and the effect of this is to make the axles of 
both vehicles radiate automatically to the centre of any 
curve they describe. The diagram plan shows the action of 
the radius bar. 

Now this identical arrangement has been patented several 
times over for radiating the bogies of railway wagons and 
carriages by persons who were, no doubt, profoundly ignorant 
of the fact that the device was well known as far back cer- 
tainly as 1838. Its action is perfect. 

But this is not all, the carriage springs are of the bow- 
string type. Each spring consists of two flat steel blades, 
curved and pivoted at the ends, and linked in the middle in 
the way shown in the detail drawing. In the curricle, the 
“ bow-string”’ consists of flat iron bars, but in the dogcart 
leather straps, thickened in the middle of their widths, are 
used. As the spring blades are secured at the ends, the axle 
to rise must augment the curvature of each blade. The 
action was very perfect, and it is said that on the roughest 
and most hilly roads a spring never was broken. Now, 
springs identical with these in every respect were patented and 
used on the rolling stock of the South-Eastern Railway, as 
any of our readers who has acce&s to Clark’s ‘‘ Railway 
Machinery” may see for himself. The carriage was the 
invention of Mr. W. Bridges Adams, and was called the 
“ Equirotal.” 
Eastern at the instance of Mr. Adams. 

Several other features of interest will be found in this 
carriage, as, for example, the ‘“staggered’’ spokes. We are 
delighted that it has been in our power to place the particulars 
on record in our pages, and if any of our readers can supply 
the name of the builder, or any particulars concerning the 
career of the carriage, we shall be happy to publish them. It 
is exhibited by Colonel Lionel Tufnell-Tyrell. 








THE SANTA FE, TORPEDO BOAT DESTROYER. 





IN our last impression we commented at some length on 
the advisability of using armoured torpedo boat destroyers, 
and we mentioned the Santa Féasan example. On Saturday 
last, by the invitation of Mr. Yarrow, a number of naval 
officers and engineers went on board the Santa Fé at Graves- 
end for a trip. Arun was made toa point about half way 
between Clacton on the north, and Margate on the south. 
During most of the afternoon the boat ran under easy steam, 
at a speed of about 14 knots, but about 3 p.m., the Koh-i-noor, 
Clacton saloon steamer, was slowly overhauled, and when 
alongside, the boiler-room scuttles were closed, the fans 
started, and the speed of the Santa Fé increased to about 


The flat springs were applied on the South | 


As exhibited, however, we have the | 


| on either side of the conning tower on deck. The engine 











25 knots, when of course she left the Clacton boat as though 


the latter wereat anchor. The Santa Fé subsequently turned 
round, still running at three-quarter speed, until she was 
fairly in the river, when she had perforce to reduce speed. 
She returned to Gravesend, where she landed many of the 
party, and then proceeded up the river to the Temple. It is 
very seldom indeed that such a craft is seen so far up the 
river, and she attracted no small attention from the com- 
paratively few people on the bridges and embankment at 
6 p.m., on a summer Saturday. 

One special object of the trip was to show the working of a 
new system of automatic feed, to which we shall come 
presently. In thefirst place, however, a few words of descrip- 
tion may be said with advantage. 

We give above an illustration reduced from a photograph, 
which places very clearly before us the difference between 
warfare in Nelson’s time and the present day. We bave here 
the Foudroyant as she now lies in the river and the Santa Fé. 


4 


water-tube boilers, four being placed in the main, and twoin 
the forward stokehold. These stokeholds are kept cool, and 
supplied with air by forced draught produced by two brass 
fans, revolving in a horizontal plane, close below the deck. 
the boilers are each encased between diaphragm plates, so 
that in case any boiler is damaged by shot, the influx of 
steam would be confined to that portion of the vessel occupied 
by the boiler so injured, and would not pass into the stoke- 
hold. This has been proved, by actual experience, to be an 
important method of protection to the stokers in case of a 
boiler being struck by the enemy’s shot. It may, in passing, 


be mentioned, that in the Santa Fé there are no less than 
between five and six miles of tubing in the boilers, every inch 
of which can be readily examined and cleaned. The deck 
accommodation of the Santa Fé is commodious, and the 
fitting up for the six officers and forty-four men shows that, 
as far as possible, the comfort of ‘‘ those who go down to the 
sea in ships”’ has not altogether been forgotten. 








Steam to feed Engine 
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MARINER’S AUTOMATIC FEED 


Comment is, we think, needless. The photograph tells its , 
own story. 

The Santa Fé is the first of four destroyers ordered by the 
Argentine Government. The names of the remaining three 
are Corrientes, Misiones, and Entre Rios. They are 190ft. in | 
length by 19ft. Gin. beam, and one special feature in which 
they differ from similar vessels in the British Navy is that, as 
we have already stated, the machinery space is partially pro- 
tected by armour. This partial protection with tough steel 
plates extends on each side and on the deck throughout that 
portion of the vessel occupied by the machinery, and by the 
men who work it. In spite of this extra weight of armour, 
the speed of the Santa Fé, which was recently tried on a 
three hours’ run, was found to be 26:7 knots, carrying a load 
of 35 tons with only 1jin. air pressure in the stokehold. The 
armament of the Santa Fé consists of two deck torpedo tubes, 
and one bow tube of the Whitehead pattern, also one 14 lb. 
Maxim-Nordenfelt gun, placed in an elevated position on the 
conning tower forward ; two 6-pounders are placed amidships, 
and one 6-pounder at the stern ; whiletwo Maxims are placed 


room contains twin-screw engines of 4000-horse power, besides 





many other auxiliary engines. 
Steam is supplied by six of Yarrow’s patent straight-tube | 


We now ccme to the autcmatic boiler feed. It has come 
to be understood that if water-tube boilers are to be worked 
in comfort, there must be some form of automatic feed. The 
demand for steam isso constantly changing, and the quantity 
of water at any time in the boiler is so small, that incessant 
vigilance is necessary, on the one hand to prevent the boiler 
from being filled up, with the prospect of drowning the main 
engines and breaking them down, or, on the other hand, of 
stinting the feed, with the risk of burning the tubes. The 
system adopted by Mr. Yarrow is the invention of Mr. 
Mariner, and is very novel and peculiar. It consists, in one 
word, in feeding each boiler separately by a Worthington 
donkey pump, and placing the mouth of the steam pipe for 
supplying the donkey close to the water level of the boiler. 
If the water rises too high, it will enter the donkey steam 
pipe, and choke the cylinder with water. Then the donkey 
will almost stop. If the water level falls, then the donkey 
will work fast and pump the level up again. The accom- 
panying sketch will make the arrangementclear. The steam 
pipe is placed between two perforated deflecting plates as 
shown, in order to give it “solid” water to deal with. The 
level of the pipe is adjustable from outside by means of a 
cock joint. It might be imagined that this would cause 
much pounding and thrashing, but personal inspection 
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on Saturday proved that the Worthington pumps work 
quite quietly. If the boiler is too full of water, the pump 
still works slowly, and extracts from the boiler the surplus 
water to the extent of the difference of the capacity of the 
steam and pump cylinders respectively, until the level in the 
boiler is corrected. Thus it will be seen that with this 
system not only is the water, if low, immediately raised to 
its proper level, but if too high, it automatically falls. The 
simplicity of this arrangement, as compared with other 
systems of automatically regulating the feed, is evident, and 
it may be observed that during the three hours’ full-speed 
official trial of the Santa Fé, the feeding arrangements were 
never touched or in any way adjusted or interfered with. 
The heat in the exhaust steam or water passing from the 
pumping engines and returned to the condenser is utilised in 
raising the temperature of the feed, so that no heat is actually 
lost in adopting this combination. Whether it would work 
equally well with other forms of pumping engines we are not 
prepared to say, but the Worthington pump seems to be 
ready to meet every possible variety of demand. The inven- 
tion has been tried for some time in small torpedo boats, 
and reflects much credit on Mr. Mariner. 

The success of the Yarrow boilers has now been placed 
beyond controversy. In connection with this success, we 
may say that it is the desire of Mr. Yarrow that it should be 
known that much credit is dueto Mr. Crush, whois the indefati- 
gable head of the boiler department at Poplar. Mr. Mariner, 
inventor of the automatic feeder, takes an active part in the 
management of the engineering department at Poplar, a 
highly responsible post, thoroughly well calculated to bring 
into play all the qualities which go to make a first-rate 
engineer. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible fer the opinions of our 
correspondents.) 
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BURY’s FIRST “ LIVERPOOL” LOCOMOTIVE. 


Sir,—From time to time various contradictory statements have 
appeared in the engineering and other periodicals as to the design 
and date of construction of this locomotive. One individual even 
went so far as to state that ‘‘ the descendants of Bury produced 
books and drawings, making it clear that the first ‘ Liverpool’ was 
commenced early in January, 1831, and completed in March of that 
year. . . . It had four coupled wheels of 4ft. 6in. diameter.” 
Bury always claimed that he commenced the construction of this 
locomotive in 1829. And at a meeting of the Institution of Civil 
Engineers, held November 11th, 1856, a communication was read 
from James Kennedy, President Inst. M.E.—Bury’s partner— 
stating that ‘‘ the late George Stephenson had told both Bury and 
Kennedy, after having seen the ‘ Liverpool’ engine on the Liver- 
pool and Manchester Railway, that his son, the present Robert 
Stephenson, had taken a fancy to the plan of the ‘Liverpool’ 
engine, and intended to make immediately a small engine on the 
same principle.” 

I am now engaged upon a work describing the ‘‘ Evolution of 
the Steam Locomotive,” and, desiring to finally clear up the point 
as to the date and design of the ‘“‘ Liverpool,” I wrote asking the 
secretary of the London and North-Western Railway to have the 
directors’ minute books of the Liverpool and Manchester Railway 
for 1830 examined, to find what light they would throw on the 
matter. I extraet the following from Mr. Houghton’s reply :— 
‘*Towards the end of 1850 the Board sanctioned the trial of the 
‘ Liverpool,’ and it was subsequently allowed to work on the rail- 
way in competition with one of Mr. Stephenson’s engines. The 
engineer was dissatisfied with the size of the wheels, which were 
6ft., instead of his maximum of 5ft., and there was a long con- 
troversy as to the respective merits of circular and square fire- 
boxes, which was ultimately referred to arbitration, when the 
square boxes recommended by Mr. Stephenson were given the 
preference.” Thus showing the utter untrustworthiness of the 
contributions to locomotive history of the individual who stated 
‘that the descendants of Bury produced books and drawings, 
making it clear that the first ‘Liverpool’ was commenced early in 
January, 1831, and completed in March of that year. . B&B 
had four coupled wheels of 4ft. 6in. diameter.’”’ Whereas, as a 
fact, the ‘‘ Liverpool” was working in 1830, and had wheels 6ft. 
in diameter, as proved by the minute books of the Liverpool and 
Manchester Railway for 1830. G, A. SEKON. 

July 24th. 





THE PAY AND POSITION OF DRAUGHTSMEN. 


Srr,—I am certain that the majority of draughtsmen all over the 
country will feel indebted to you for the fair and impartial attitude 
adopted in your leading article in regard to the position of draughts- 
men. In my estimation you have not gone far enough ; but in that 
of the employers, far enough, and perhaps too far for some. 

[ also should like to add a word or two on the subject. You 
speak of combinations and strikes, and hope that nothing of the 
sort will take place. Now, Sir, as to strikes, there is no fear of 
such taking place ; but combination ought to, so that draughtsmen 
could look after each other’s interest and lift themselves up and 
impress upon the employers the importance of the draughtsmen in 
general ; how much the success—nay, even the existence—of the 
firm depends upon them, the necessary evil, minus the evil. Take 
the draughtsmen out of the firm, could the works goon? No! 
for it would be a case of ‘‘ stop the works.” Take out the chief 
corresponding clerk and commercial clerk and manager, would the 
works proceed? Certainly ; for among draughtsmen there are 
many capable of filling their positions, 

Is it really possible that in some offices they are ‘‘ docked” for 
being a few minutes late or for a half-day off when wanted, and, 
as I have seen advertised when wanting another man, stipulating 
the time from 6 a.m. to 6 p.m.? I suppose it is, and will be so long 
as there are plenty to fulfil the exorbitant desires of a certain class 
of employers, who have no thought for others, only themselves, and 
also until there is a combination among draughtsmen. The more 
I look at the manner in which the profession is treated the more 
disgusted I get with it. 

In regard to the wage question I scarce know where to begin, 
for there is so much to be said about it, and for each district of 
itself, that I will not go into it so fully. The chief with twelve to 
fifteen men under him, and getting only £150 per year, is one of 
that class of chiefs who, when asked by his subordinate to see about 
a rise, pooh—poohs ! him, and tells him he is getting quite plenty, 
and if the fellow is determined, ‘‘ tosee the master about it.” The 
chief, on being consulted, informs the master that there are plenty 
of hands to be got for the same, and even less money ; 80, like ail 
quiet and obedient servants, he retires to his board and sticks to his 
work, and in the meantime looks out for a better job—on the 
quiet. But let the firm get to know, then comes the sack. Here 
we are, as mentioned in Bellamy’s ‘‘ Looking Backward,” that 
‘hunger is th> driver.” Whena draughtsman gets a situation at 
a certain wage he is expected to have the experience necessary to 
fill that position ; certainly so, and good. But let a junior or any 
draughtsman go into the shop to see how his work is coming 
together, cr what it looks like when finished, to see if he cannot 
improve on it, and see its faults or a cheaper way of making it, but 
he, if seen in the shops would, as I have edie at more than one 
place, be told to go to his board and stick to his work. 

In some places, if, when the master or manager, as the case may 
be, comes to look at his board to see the work in hand, the draughts- 
man offers a suggestion as to the better method and way, don’t he 


get black looks from his chief, and strong hints too, afterwards, 
about plenty to do to mind his own business. 

Another cause for complaint, which is just at its height now, is 
that of holidays—every year the old, old, trouble: ‘‘ When can | 
have my holidays?” and anxiety in connection with them. We are 
supposed to have ten days or a fortnight, as arranged for, and less 
in some cases. Why in the world cannot we have them given to us 
ina generous manner, and not grudgingly, every year, as they 
often are? In Yorkshire, the first week in August has to be part, 
and when all the workpeople are at the seaside, and crowded out, 
and the remainder of holidays when you are lucky to get them. 
But the chief, of course, gets his when convenient to him, and 
all together. Certainly he is welcome to them, only let him havea 
little more consideration for others—especially the employer, who 
can have a month or six weeks, if he likes, in the South of Europe 
or Canary Isles. 

There, I think I have grumbled enough, and taken too much of 
your valuable space, although I should like to say more on the 
position of draughtsmen in relation to the sho 


Ss. 
JUNIOR Descent, 





PERMANENT WAY. 

Str,—We have lately had two very serious railway accidents in 
this country, both of them attended by lamentable loss of life, 
besides inflicting injury on many other persons ; and, according to 
the decision of a recognised authority on such matters, one of 
them was caused by following a practice of so common acceptation 
that the parties to it were to be absolved from all blame for its 
happening. The other accident was reported on by an equally 
competent authority, and he had ‘“‘no hesitation in attributing it 
to the expansion of the rails, and consequent dislocation of the line, 
produced by the high temperature prevalent on the day of its 
occurrence ;” in fact, a sort of ‘‘act of God,” for which no mortal 
could be held responsible. 

I have already been allowed to suggest in your columns that the 
first of the above-mentioned accidents arose from the existence of 
certain conditions of manipulation, which ‘‘on due consideration 
ought never to have existed at all,” and I will undertake to show 
that the second accident had its origin, equally in the want of 
consideration of conditions existing even in our very ‘‘ temperate” 
climate, and which seem to be just as much neglected in other 
countries, where a still greater heat in summer and cold in winter 
undoubtedly exist. In the case of North America, this view of the 
subject would warrant a closer attention to the expansion of the 
** metals” by heat ; and while it may not be possible to say, with 
any certainty, how many of the ‘‘unexplained ”” permanent-way 
accidents occurring there owe their origin to this cause, I am pretty 
sure that many of them do arise in no other way. 

The fact that the permanent way of a line of railway can be so 
affected by the sun as to become an element of danger to the 
traffic is now at last officially declared; but it is not a new fact 
by any means, and therefore all the more surprising that, being 
known, it should ever have been allowed to occur again. As early 
as the year 1845, only a few hours before the director’s ‘opening 
train” of the Northamptonand Peterborough Railway—on the Ist of 
July—passed over the line, the rails between Sibson and Peterborough 
slewed off the packed ballast to such an extent that continuity 
had to be broken before they could be got back into line again, 
and then one pair of rails had to be cut before they could be 
replaced. This incident was not lost upon me even then, and 
some years after, when I came to have the responsibility of railway 
construction myself, my observations in this direction were of some 
service to me. 

If any reliance is to be placed in the commonly accepted formula 
for calculating the increase in length of iron—or steel—bars by 
heat, and the constant for the increment of length for each degree 
of Fahrenheit be really six and a-half millionths, then the 
difference in the length of a thirty-foot rail at zero and one 


hundred and sixty degrees—in the sun—is ‘0312 cf a foot ; or, as | 


near as possible, three-eighths of an inch. 

Now, this range of temperature is possible, if not very probable, 
in England any year, and therefore such an amount of expansion 
—three-eighths of an inch—ought to be taken as the base upon 
which any practical attempt should be made to compensate for it. 
In practice, the mean of the above temperatures, or eighty degrees, 
might be considered as the mean temperature, and this would 
demand three-sixteenths of an inch for expansion above, and just 
as much for contraction below it. For the expansion one-eighth of 
an inch ought to be considered as absolutely necessary to be pro- 
vided, and the remaining sixteenth might be neglected, as 
absorbed in a stubbing up of irregularities in the ends of the rails, 
or at the worst, as only causing such a small amount of pressure 
that no danger would be likely to arise from it. 

For the contraction, below eighty degrees, I should take the 
same dimension as for the expansion—one-eighth of an inch, and 
consider that the sixteenth again would only cause a negligible 
tension in the rail, or rather pull on the bolts of the fish-plates. In 
this way, however, it is plain that a quarter of an inch is the least 
amount of expansion that ought positively to be provided for, in 
order to ensure perfect safety from distortions ; that is, to permit 
the rail maintaining a condition of absolute rest always, under any 
and all changes of temperature likely to arise in this country. 


But, Mr. Editor, there is not a fish-plate in existence to-day on | 


any railway that will allow of such a movement of the rail, or any- 
thing like it. What is thought to be effected now in the modern 
fashioning of the plates themselves, and the forms given to both 
holes and bolts, are only admissions that something at least has 
been thought of in this direction, but which is really only the 
merest pretence towards a solution of the difficulty, and leaves any 
amount of danger lurking behind. 

Extremes of heat and cold equally set up a condition of “ instable 
equilibrium ” in the rails, especially as they are now tied together 
in the grip of an unyielding fish-plate ; and it only requires provo- 
cation at some point or other—and not much of that perhaps, on 
the principle that it is ‘‘ the last feather that breaks the camel’s 
back”—and distortion, followed by rupture, with attendant con- 
sequences, certainly ensue. 

I beg to court attention to the suggestions I have made in this 
letter, with the object of being confirmed in my opinion of them 
or disabused of my views altogether if wrong. What I mean 
resolves itself into the assertion that the present makes of fish- 
plates in this—or perhaps any other—country do not provide for a 
reasonably safe, let alone a perfectly safe, expansion of a 30ft. 
rail at all temperatures between 0 deg. and 160 deg. Fah., in the 
sun, a range of atmosphere which, as I have said Seleee, we are 
liable to experience any year in England ; and I am persuaded that 
the subject is worthy of more consideration than has been bestowed 
upon it hitherto. J opine that—like as a sickness is said to be 
‘*half cured when the nature of it is known ”—the remedy will 
turn out to be a very simple matter, and be forthcoming just as 
soon as it is determined what is required. 

Is it too much to suggest that in this way, perhaps, another 
element of danger in our railway travelling might be removed ? 

July 27th. J. W. WILKINS. 


Sir,—Nothing can be more important to the stability of per- 
manent way than good ballast, but I entirely differ from your 
correspondent, Mr. W. Lawford, page 87, when he advocates gravel, 
pebbles, and coarse sand. I have had experience of such ballast, 
and find it very inefficient. The best possible ballast for a railway 
is stone, broken granite, free from all dust, dirt, and sand. 

The great object in ballast should be to keep the sleepers per- 
fectly dry, and that is attained by the use of broken stone, and 
allowing the tops of the sleepers to be uncovered. It is also 
important for sleepers to be uncovered in order that the plate- 
layers can at once see any loose bolts, loose keys, or broken rails 





and chairs, 











It is impossible to tell Mr. Lawford how much ballast disappears, 


because it depends upon the ballast itself. 
it can be used again, but if of sand, 
line is relaid the whole of it shoul 
away. 

I am interested to read in your article July 10th, that my state. 
ment that English permanent way has proved a failure in America 
is so fully confirmed by the letter of Mr. Brown. I rode in trains 
in America over the length of English track, and the riding was 
very hard and rigid, and when I walked over the same track I saw 
the platelayers taking out broken rails, chairs broken through the 
bottom, and chairs with the outer jaw broken off. 

Turning to the Board of Trade returns for the year 1895, it will 
be found that on English railways 314 rails broke, of which 9 
were double-headed, and 191 bull-headed. It will thus be seen 
that a large number of rails break in this country ; a great number 
of chairs are also broken every year, but no return of these is 
made to the Board of Trade. I am quite convinced that English 
track would be no use for American railways, and, in my opinion, 
the reason is that it is too rigid. CLEMENT E. STRETTON, 

Leicester, July 27th, 


If it be of broken stone 
arenes, or ashes, when the 
be taken out and thrown 





COAL-DUST. 


Sir,—In the report of a lecture given in extenso at page 64, 
et sey., in the Colliery Guardian of the 10th inst., on ‘ Coal-dust 
and Explosives,” by Mr. H. Richardson Hewitt, of Derby, H.M, 
Inspector of Mines, the following remarkable statements occur : — 
‘It was but a few years ago that Messrs, Atkinson first drew 
attention to their idea that coal-dust was a dangerous element ir 
mines where blasting operations were carried on. . . . . ” 
‘After Messrs. Atkinson first drew attention to the subject 
Professor Galloway took it up and made some rough experiments 
by placing gunpowder cartridges in heaps of coal-dust and firing 
them in the dark.” Although these statements were obviously 
uttered in ignorance of the nature of my experiments, they raise a 
distinct and palpable issue as to priority. 

The facts are as follows :— 

My first experiments with coal-dust were made on the 3rd of 
July, 1875. I then discovered that a mixture of air and fire-damp 
which is not inflammable at ordinary pressure and temperature, on 
account of the smallness of the proportion of fire-damp present in 
it, becomes inflammable when coal-dust is added to it, and can 
be ignited by means of a comparatively small flame. On the 
22nd of December, 1875, I gave evidence in the capacity of Assis- 
tant Inspector of Mines at the coroner's inquest on Llan Colliery 
explosion—South Wales district—when I attributed that explosion 
principally to the influence of coal-dust. My evidence was dis- 
countenanced by the Chief Inspector of Mines for the district, and 
was not embodied in the reports of the Inspectors of Mines, but 
it was reported verbatim in the two local newspapers— Western 
Mail and South Wales Daily News—ot 23rd December, 1875. On 
the 2nd of March, 1876, I read my first paper, entitled ‘‘On the 
Influence of Coal-dust in Colliery Explosions,” before the Royal 
Society. In that paper I announced my coal-dust theory. 

In 1878 I published a large number of articles in ron under the 
title of ‘‘ Coal-dust Explosions.” In these articles, amongst many 
other things, I quoted and commented upon what Faraday and 
Lyell had written about coal-dust upwards of twenty years pre- 
viously, and I gave complete translations of the papers that had 
been published in France, having a bearing upon the subject. 
Besides contributing a number of other articles and papers on the 
same subject to various societies and periodicals, I read altogether 
five papers ‘‘On the Influence of Coal-dust in Colliery Explosions” 
before the Royal Society, viz., March 2nd, 1876, already referred 
to; February 27th, 1879 ; May 30th, 1881 ; December 29th, 1881 ; 
May 8th, 1884; and one on ‘‘A Coal-dust Explosion,” February 
17th, 1887, During the ten years ending in 1885 I was engaged 
from time to time in carrying out experiments with coal-dust : 
first, with apparatus provided by the Glamorgan Coal Company, 
and erected at their Llwynypia Colliery ; secondly, with apparatus 
purchased by means of Government grants obtained through the 
Royal Society ; and, thirdly, with apparatus belonging to the 
Royal Commission on Accidents in Mines. 

Before the accounts of my earlier investigations, and the con- 
clusions founded upon them, had appeared, the Inspectors of Mines 
and other mining experts were practically unanimous in attributing 
the cause of every great colliery explosion to the sudden outburst 
of a large volume of fire-damp, which was supposed to have flooded 
the workings, become mixed with the air, and, on being ignited 
in one way or another, produced the various phenomena sub- 
sequently observed. This explanation was accepted everywhere as 
the only one possible ; it was recorded in the official reports of the 
Inspectors of Mines, and they, as well as the experts of that 
generation, were irretrievably committed to it. There was not, 
figuratively speaking, a ripple of dissent from this mode of ex- 
planation upon the placid surface of mining opinion at the moment 
the coal-dust theory was launched upon it. At first the new theory 
was ignored ; then it was scouted; then it was subjected to 
scathing criticism ; then it was taken up in a tentative manner by 
some of the younger and bolder men ; and, lastly, when it was 
found to be making serious headway, one of the more adventurous 
spirits suddenly discovered that it was not new after all, for had 
not Faraday and Lyell, and certain French engineers, been its 
real authors ’ 

Following my lead, first a joint paper by Messrs. Hall and Clark, 
was contributed to the North of England Institute in May, 1476, 
then another by Messrs. Marrecco and Morrison in 1878, all of 
whom, with the exception of Dr. Clark, had previously corre- 
sponded with me on the subject of explosions; finally, in the 
year 1879, after the publication of my articles on ‘Coal - dust 
Explosions” in Jrox, and during the next few years afterwards, a 
very great army of investigators, headed by Government Com- 
missions in England, France, Prussia, Austria, and Saxony, and 
including the Messrs. Atkinson, entered the field. Some of these 
investigators contented themselves with criticism pure and simple ; 
others, of whom many had neither aptitude nor training for the 
work, made experiments with small and imperfect apparatus, and, 
as a consequence, obtained only negative results ; still others were 
carried away by the side issues; and only a few, such as the 
Prussian and Austrian Commissions, and Messrs. Hall and Atkin- 
son, H.M. Inspectors of Mines, did really good and substantial 
work of an enduring kind. 

The facts and conclusions recorded in my earlier papers were 
freely drawn upon ; by some they were generously acknowledged ; 
by others they were first denounced and then assimilated ; by 
others they were adopted without acknowledgment; while some 
of my experiments, and notably my investigations into the nature 
of the fire-damp cap—(‘‘ Proc.” Roy. Soc., 2nd March, 1876), were 
— with some variations and described as if they were origi- 
nal, A flood of literature was now poured upon the mining world 
from every side, embodying opinions of the most conflicting and 
mystifying character, such as:—A mixture of coal-dust and air may 
take fire but it cannot explode ; coal-dust can only carry flame 
from one accumulation of fire-damp to another ; a coal-dust flame 
cannot extend throughout the workings of a mine in the entire 
absence of fire-damp ; a small proportion of fire-damp must always 
be present in the air when an explosion takes place ; some kinds of 
coal-dust are more imflammable than others ; and so on, so that 
amid the din and hurlyburly of the strife the main question of how 
to put an end to great explosions was almost lost sight of. 

But the scene of each successive explosion when viewed under 
the new light served gradually to dispel the will-o’-the-wisps 
which the majurity of the investigators had been following pcr- 
tinaciously for years ; and thus it has come to pass that the new 
generation of Inspectors of Mines, and those who have been 
associated with them in investigating the phenomena of explosions, 
have become convinced, I believe, almost toa man of the sourd- 
ness of the coal-dust theory; and that the struggle of contending 
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factions which was at its height ten or twelve years ago has 

yradually subsided, leaving us face to face with a work which still 

remains to be done, namely, to render the occurrence of a great 

colliery explosion impossible in the future. W. GALLOWAY, 
Cardiff, July 17th. 


THE PREVENTION OF SMOKE, 


Sir,—The following table of observations of the fall of soot and 
ash in Edinburgh I forward for publication at your convenience, as 
illustrating your article on the smoke nuisance at Sheffield last 
week. It is hoped that some observer at that maligned 
town may take up the subject of soot fall there, and carry on a 





set of collections in a soot gauge, and make the results public in | 


due course, for the benefit of sanitary needs. 
Edinburgh, 27th July. W. Brack, F.R.C.S.E., F.R.M.S. 


Chservations of the Fall of Soot and Ash in a Garden, George 
square, Edinburgh, Sor a Year, January to Dece mber, 1895. 


Small 








the date or author of which I do not remember—and in speaking 
of combustion in connection with boiler furnaces, the writer said 
that steam users would not find the economy anticipated in perfect 
combustion, for, as he said, the CO, was a bad radiator of heat, 
but carbon in its white hot state, such as we find it in flame, is the 
most favourable condition for the radiation of heat. 

I looked upon this as the key to, and explanation of, my 
mystery, and what strengthened me in this belief was, that it was 
in accordance with my experience as a practical working fireman 
for over thirty years, for I always found the more white flame I 
could get, the greater amount of steam I could produce. 

From this I conclude that conditions greatly modify or interfere 
with theoretical calculations. AN OLD FIREMAN, 

Burnley, July 29th. 





THE PRESTON ACCIDENT. 


Sir,—In your leading article of to-day’s date you have un- 
doubtedly pointed out the true cause of the Preston accident, 
namely, running round sharp curves at high speed with a long 
rigid wheel base, 

The accident on the Great Western Railway a few years ago has 


| had the effect of introducing the bogie on its express engines, and 


it is to be hoped that in the interests of the travelling public a 


| similar result may be produced on the London and North-Western 


railway. 
I must, however, take exception to your statement that ‘‘ the 
bogie axles radiate to the centre of the curve. Unless the wheel 


| base of the bogie is a very short one—say, 5tt.—when probably 


| the trailing axle does run approximately radial, this cannot be the 


case ; a true radial line would be at or about the centre of the 


| bogie, and consequently neither of the axles are radial. To 


obtain steady running, however, the wheel base of the bogie must 
be lengthened to some 8ft., and in carriage stock very often six- 
wheeled bogies have to be adopted for this reason, as well as to 


| meet the length of locking bars and limits of journal load. 


oe Soot and ash ws = gauge. 
Date 1893. syall gauge. Wind's direction. ae Maes: Soot and 
Month. Grains, cays. days. |'ash per 
sq. feet 
January . 15 14 7 60 
February . 19 15 76 
March.. 38(sand) 10 150 
April 18 4 72 
May .. . 19°5 4 79 
be eee 19°5 5 25 79 
pS Sere 20 17 14 80 
August... 14 15 16 5A 
September 17 17 13 67 
October. 7 13 18 7 
November. 22 14 16 88 
December . 17 12 19 67 
grains. grs. oz. | 

Totals... 226 140 225 | 904=20)} 
Means 19 11°6 187 76 = 0718 

This soot gauge of 86 square inches area ; smaller size, monthly amounts 
collected = 76 grains per square foot or 14°76 lb.—34 x 43 square feet 


1462 square feet for the entire garden per month, or 177-12 Ib. for the 
vhole year for the whole area, 

Sources of smoke—chimneys, College, Infirmary, Ladies’ School, Univer- 
sity, Union Club. 

rhe amount deposited for sixty gardens in the square equals nearly 


e tons. 





Str,—Permit a few remarks on the above subject, with a view to 
give a practical aspect to the suggestions advanced in the concluding 
pee of the article on ‘‘ Smoke Prevention” in the current issue 
of THE ENGINEER, which, after suggesting that Sheffield and similar 
manufacturing centres may possibly find salvation from smoke in 
‘*the producer and regenerator,” concludes as follows :—‘‘ A con- 
siderable section of mankind has to be shown how to make smoke- 
less fires always answer any and every purpose. We are far from 
saying that this is an impossible thing, but it is none the less true 
that it has not yet been done. We are not, indeed, at all certain 
that any intelligent attempt has been made to do it.” 

Sir, perhaps a main cause for lack of intelligent attempt to 
produce smokeless firing from coal in the metallurgical furnace, 
apart from the Siemens-Martin process, is not so much due to the 
natural difficulties of the case, as it is to modern teaching anent 
the subject of smoke, which, through it being based upon either 
gaswork experiment or on boiler gas, results in fallacies regarding 
the heat power of coal so far as the metallurgical furnaces is con- 
cerned. These fallacies—which, according to professional teaching 
of recent date, range from a supposititious loss of only 15 per cent. 
of heat power of coal if all the smoke is allowed to escape unburned, 
up toa loss of 66 per cent. of heating power in a 90 per cent. 
escape of smoke—are due first toa belief that between producer 
gas and raw coal firing there is no intermediate stage or system 
available, and secondly, to lack of experience of the ‘actual 
facts” supplied regarding the heat power of raw coal, as employed 
in the old method of puddling iron, in which as everyday practice, 
the waste gases from two furnaces fired a steam boiler ; in short, 
apart from the irregular steam production, natural to the irregu- 
lar firing process, a double duty or heating power was secured from 
the coal employed. Therefore if we take this incontestable fact 
as the base of future attempts, and employ the producer and 
regenerator to the extent required to supplement and control coal 
firing in the ordinary way, we have then an intermediate system 
of gas-firing that may range from a much lower degree of heat 
power than the normal temperature of furnace gas up to a tem- 
perature approximating to that essential in the Siemens-Martin 
process, and therefore providing smokeless firing, suitable for any 
and every purpose for which raw coal is employed in metallurgical 
trade. 4 

Space forbids reference to any beyond general features, but it 
will be obvious that a system by which two furnaces are fired with 
the same coal permits a wide modification in every respect, com- 
pared with gas firing in the usual way. The producer is necessary, 
although in many cases, especially in heating some classes of steel, 
the heating operations may be so regulated that whilst the charge 
of one furnace is being hammered or rolled off, the charge of the 
other is undergoing the process locally known as ‘‘soaking.” But 
all the same, the system provides that although the two furnaces are 
tired by the same coal, the work of each is independent of the other. 
for the gas fired furnace may be worked at either the same, a 
higher, or a lower temperature at will than the coal furnace. The 
primary purpose of the producer and generator plant employed 
is for securing combustion and the degree of heat required, by 
supplementing and providing against the fluctuation in volume and 
heating power of the waste gas supply. One important effect of 
the modification is that the system may be applied to existing 
coal furnace plant at a cost of from £300 to £400 per furnace 
fired with gas. For this and other reasons, I venture to hope that 
in intermediate gas firing, we find the means to secure economical 
smokeless firing, which by its nature and chemical composition is 
adapted to the varied processes and temperatures employed in 
heating iron and steel. HILL-HARTLAND, 

Sheffield, July 27th. 





Str,—In the article on ‘‘ Smoke Prevention,” in your issue of the 
24th inst., you refer to Dr. Anderson’s statement that a ‘‘ non- 
luminous gas flame has little or no radiant heat, and that for the 
purpose of making steam, a smoking lurid flame may be, and usually 
is, far superior to a bright fire and a clear flame.” This statement, 
connected with your remarks in reference to gas firing, leads me to 
think that the following circumstance may be of interest to your 
readers. 

About seventeen years ago I went to a print works at Brinscall 
to see ‘‘ Adamson’s Gasogene,” which was applied to a Lancashire 
boiler. They had sight holes where the gases could be observed in 
all the flues where the flame encircled the boiler, and when looking 
at the gases as they encircled all parts of the boiler, I expressed 
to the proprietor who was with me a feeling of terror at such 
intense heat surrounding the boiler ; it was a flame of a yellowish 
colour, and it looked impossible for anything to exist in a solid 
state in such a heat, but he said under that condition it was not 
making steam. We went to the boiler front, and the steam was 
down 10 lb.; he increased the supply of fuel untila very light smoke 
could be seen issuing from the chimney top, and the steam rose 
up the 10 lb. in as many minutes. 

This was a mystery to me, seeing that perfect combustion which 
was obtained under the above condition was not as favourable to 
raising steam as partial combustion. Three or four years after I 
saw an article in THE ENGINEER on ‘‘Steam Engine Economy ”— 


Here we again approach the long rigid wheel base, which you so 
rightly point out as being out of place at high speeds, to say 


| nothing of the extra weight added to the train. Now that heavy 


loads and quick speeds are being thrust upon our main lines, 


| surely it is worth while reconsidering some points which in the 








past have been put on one side as having ‘‘nothing in them.” 

Amongst these points I would mention that of independent 
wheel rotation. Mr. Thomas Andrews, F.R.S., by his researches 
on the question of axle and rail failures, has conclusively proved 
that by far the greatest enemy of axles is torsion, and the only 
way to get rid of it, and avoid the great danger, now ever present 
on our railways, of the sudden fracture of an axle at high speed, 
is to allow the wheels to rotate independently. 

There is nothing new in this subject, it has been apparently 
threshed out and put on one side as useless many times, but always 
in conjunction with rigid wheel bases or flexible wheel bases having 
all the axles linked together. In such company there is nothing 
in it, but when we approach the subject of single radial axles or 
bogie stock running at high speeds or on heavily curved mountain 
lines, I venture to suggest that there is a very great deal in it. 

Ordinary radial axles are not a success, especially on coaching 
and wagon stock. The pressure of everyday work is too great to 
allow of the constant oiling and supervision such axles necessitate, 
and even on engines where the oil can is ever handy, many engi- 
neers do not think them worthy of adoption. If, however, radial 
axles are used, pivoted round the proper point on the under- 
frame, in conjunction with check springs and independently 
rotating wheels, we have at once a means of obtaining a true 
radial action under any conditions, without the binding caused by 
ordinary rigid-wheeled radial axles, and with that gradual easing 
round of the underframe into a curve so necessary to smooth 
running, and which is still far from perfection even in the bogie. 

Again, if independent wheel rotation is used in conjunction with 
bogie stock for express trains, we at once abolish the cause of 
‘‘hunting” on the road, which is the main reason for lengthening 
the wheel base, while tire and rail wear would be saved to an extent 
at present hardly dreamt of, and central buffers and draw gear 
could then be used to advantage. If in addition to these points 
a properly designed rocking brass and dust shield is used enabling 
profuse and constant lubrication to be ever present, and equalisers 
placed between the bogie wheels, a great deal of the train sick- 
ness which I have lately seen on our express bogie carriages would 
cease, and vibration, that enemy of invalid travellers, entirely 
disappear; whilst ‘‘the smooth curve on a whitened board,” 
mentioned in your leader, would then be nearer attainment. 

On mountain lines with heavy trains independent wheel rotation 
has an additional value in the gain in tractive force, which, though 
small, has then an appreciable money value. 

Finally, if instead of using so many ordinary six-wheeled wagons 

their use seems to be much increasing in this country—one such 
radial frame were placed at each end and the centre axle left as at 
present, a six-wheeled flexible wheel base wagon would be obtained 
at once suitable for light railways, sidings, docks, express goods, 
and heavy through loads, avoiding the swaying of the wagon and 
its load from side to side when running, and benefiting road, 
wagon, and engine, whilst needing only ordinary attention. A 
practical design could soon be worked out to effect the purpose. 
I must apologise for thus trespassing on your space, but the subject 
seems to me to be one ripe for discussion and consideration. 

London, W., July 24th. R. L. M. 





WHAT IS AN INVENTION ? 


Sir,—Suppose Mr. W. H. Smyth to be in the main correct with 
regard to the majority of inventions, 7.¢., that they are nothing 
beyond the results of ordinary thinking within the limits of every- 
day circles or squares, and suppose, too, that both American and 
English courts and text-books are in somewhat the position of 
waiters on time. Will he kindly explain to your readers how those 
two postulates can be made toshowthat there can be really no such 
thing as original thought even in a minority of ordinary cases ¢ 

If he will do this, I cannot help thinking some light may be shed 
on the present position, and ultimate aims, at any rate, of invention 
carried on in a slipshod and haphazard way, and so far may prove 
to be a distinct step in advance, and, therefore, so much gain. 
Did or did not Brunel invent the Great Eastern steamship ? might 
be nearer the mark as a question. re 





Str,—If Mr. Smyth is right, then any and every one can invent 
anything. But in daily life we meet with multitudes of individuals 
who can invent nothing. 

Again, Mr. Smyth implies that it is as easy to be an inventor as 
to be a farmer. This may be quite true, and yet not prove that he 
is right, because it is not given to every man to be a farmer. 

I take it for granted that Mr. Smyth does not contend that 
every one can be a first-rate actor, painter, orator, or novelist. 
Why should he assume that every one can be an inventor? 

I think, Sir, that you explained the whole situation when you 
said that 4 a Mr. Smyth had never himself invented any- 
thing in his life. 

If it isso easy a matter to invent, how does it happen that so 
many things remain to be invented? Why, for example, does not 
Mr. Smyth himself produce a pneumatic tire which shall be better 
than any in the market, cheaper, and yet will not infringe existing 
patents? W. BILLINGTON, 

Keswick, July 28th. 





Str,—Referring to your correspondence on ‘‘ What is Invention?” 
I would draw your attention to the old adage, ‘‘ Necessity is the 
mother of invention.” One might define necessity as the result of 
the laws of natural selection for the survival of the fittest, and 
invention as the result of the capacity for selection and manipula- 








tion of natural laws in combinations for the benefit of the greatest 
number. 

As it is found necessary in communities to foster invention 
against necessity, various laws have been made between the 
inventor and the community, the reward to the inventor being a 
period of perfect monopoly of his invention when he has proved 
its novelty and the non-obviousness of its combinations, This seems 
to me to be the exact idea held by the patent laws in the United 
States. 

Invention implies a quick perception on behalf of the inventor 
of the requirements of the community, and under existing laws 
the acceptance of invention by the community implies a rising 
standard of education. 

Mr. Smyth, in his letter in your issue of to-day, seems to have 
raced away towards its close. There is no doubt that the fertilisa- 
tion of idea is as instantaneous as the fertilisation of the ovum, 
the development being a period of gestation in the fitter’s shop of 
the brain. OG. H..3. 

Cowes, Isle of Wight, July 24th. 





JUBILEE OF THE GREAT NORTHERN RAILWAY. 


Srr,—Mr. Paley in to-day’s issue mentions the absurdity of the 
statement that the route London to York by the proposed Direct 
Northern Railway was only 1764 miles long, and he next proceeded 
to state that the distance as the crow flies is greater than 1764 
miles. It would be interesting to know if he had taken the 
trouble to measure the distance on a reliable map before he made 
the statement. Had he done so, I think he would have found the 
‘‘absurdity ” was not with my statement. 

I have a map of the Direct Northern Railway, on which is 
marked the gradients and distances. The latter from London are 
as follows:—Hatfield, 163 miles; Stevenage, 27 ; Baldock, 32: 
Biggleswade, 394 ; St. Neots, 49; Stamford 82}; Grantham, 99% ; 
Gainsborough, 134; Thorne, 150; Selby, 1637; and York, 1764 
miles. Perhaps Mr. Paley will point out where the alleged error 
exists in the above table. 

I extract the following from the Board of Trade report on the 
competing London and York schemes :—‘‘ Should Parliament be of 
opinion that the construction of the most direct line between 
London and York ought to be considered as a paramount object, 
the integral scheme of the Direct Northern would deserve a prefer- 
ence. It reduces the distance to 1764 miles, being 42 miles shorter 
than the existing route, and 94 miles shorter than by the proposed 
London and York line”—i.e., the present Great Northern 
Railway. ; ’ 

In the face of the above statement, does Mr. Paley still desig- 
nate the distance by the Direct Northern route, 176 miles, ‘‘an 
absurdity ?” G. A. SEKON. 

July 24th. 

[The distance as a crow flies is about 171 miles, as measured on 
Johnson’s railway map.—ED. ] 





THE LIGHT LOCOMOTIVES ACT. 


S1r,—To celebrate the passing of the Light Locomotives Act 
the Motor Car Club are organising a procession of motor cars to 
proceed from the Imperial Institute to the Houses of Parliament 
as soon as the Act receives the royal assent. 

I am anxious that the procession should be as representative of 
every system of road locomotion as possible, and to this end I 
would ask you to bring the project to the notice of your readers, 
so that all who are likely to have any workable motor carriage or 
cycle ready may take part in this demonstration, which should 
prove a valuable object to the public as to the capabilities of the 
new road locomotion. 

I shall be pleased to receive entries from and to give par- 
ticulars to, any intending participants. 

40, Holborn Viaduct, C. HARRINGTON MoOorE, 

London, E.C., July 27th. Secretary. 








SUPPLY SYSTEM LOSSES. 


To a recent issue of Electrical Engineering, of Chicago, Mr. E. A. 
Merrill contributes an article on ‘‘ The Total Efficiency of Certain 
Central Stations.” Unfortunately the names of the stations 
selected are not given, but the article contains a considerable 
amount of instructive information. One of the examples selected 
is a station equipped with two 140-horse power steam engines, 
driving by belts two 9C-kilowatt dynamos. Steam is raised in a 
battery of three boilers, each having 1200 square feet heating sur- 
face. Good bituminous coal, having a calorific value of 13,000 
B.T.U. per lb., is burned, and the feed-water is heated by exhaust 
steam to 210 deg. Fah. The station works daily for six hougs, 
during five and a-half hours of which the two engines and two 
boilers are required ; while in the rest of the time one engine and 
only one boiler takes the load. The average load is 100 kilowatts, 
and consists of incandescent lamps. An analysis of the losses in 
the entire system is givenin detail ; but this information is supplied 
in a more interesting and graphic manner by means of a diagram 


LOSS IN AND ABOUT THE BOILERS AND UNACCOUNTED FOR, 


LOSS IN AND ABOUT THE PIPING AND PUMPS. 





LOSS IN AND ABOUT THE ENGINE CYLINDERS, 
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which we have reproduced. This diagram shows at a glance where 
the energy is wasted, the little black square representing all that 
is utilised as light. Surely it is time to reclaim some of the vast 
waste territory ! 








INSTITUTE OF CrIvIL ENGINEERS OF TRELAND.—The Council has 
awarded a gold medal to Alfred Dickinson Price, M. Inst. C.E., 
for his paper on ‘‘The Construction and Equipment of Light 
Ruilways.” 
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considerable objections to the closed stokehold; but we 
think it will be found that the air-lock is responsible for the 
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steam hammer in the way you request. If the parts coming into 
collision did not yield, the “force” would be infinite. But the con- 
ditions are impossible. The ‘* force” must be calculated in terms of 


ve i ? 
foot-pounds by the well-known formula 29 This will give you the 
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VENTILATION IN WARSHIPS. 














In consonance with their ordinary practice, the news- 
paper correspondents reporting the Naval Mancuvres tell 
the world each day of defects, collisions, accidents, 
casualties, and breakdowns. Some of these complaints 
are well founded, some are not. We detect now and then 
the crumpled rose leaf. Possibly on the whole the letters 
which appear from day to day are fairly accurate echoes 
of ward-room gossip. One statement, however, is made 
and reiterated with such pertinacity that it is hard to 
believe that it is not mainly true. It is that the maximum 
average speed of our warships is only about 10} knots. 
“* Average speed”’ is a somewhat clumsy way of express- 
ing the speed that can be maintained by a squadron for a 
day or so. It is measured by the speed of the slowest 
ship. If each vessel did her best, then in a very few 
hours the squadron would have tailed out, the leading 
ships many miles ahead of the sternmost. All this is so 
well understood that it would not be necessary to mention 
it, were it not that 10°5 knots seems to be far below any- 
thing that might be anticipated. Nothing so low is 
indicated by the pages of Lord Brassey’s ‘‘ Annual,” for 
example. Thus the Edinburgh can scarcely maintain 
103 knots, although she is credited with 14-2 knots on her 
trial, and has, it is said, made over 13 knots in the 
Mediterranean. 

There is obviously only one cause for the absence of 
speed ; that is lack of power. The ships are all clean, 
or nearly clean ; and there is nothing peculiar about their 
trim to affect their speed. They are not too much down 
by the head or by the stern, and the weather has not 
been bad. Lack of power means shortness of steam; 
and that in turn implies that there is not sufficient coal 
burned. This may arise from any one of three causes, or 
from all three or any two of them combined. Coal may not 
be passed quickly enough from the bunkers to the firemen ; 
the firemen may be incompetent, either because they lack 
skill or lack endurance ; and, lastly, there may not be a 
sufficient supply of air to the stokeholds. As regards the 
first point, it is enough to say that considerable difficulties 
are known to exist in some ships in getting coal from 
certain bunkers to the stokehold plates. Attention has 
been directed to this defect time and again, and, we 
believe, with excellent effect. There is, we fear, no doubt 
that many firemen are not very good, being too young. 

But, after due allowance has been made for these things, 

we think it will be found that the principal reason why 
coal enough is not burned is the absence of a sufficient 
supply of air. Itis a great mistake to suppose that so 

long as air enough is supplied to the fires that all must 

be well. Unless the firemen have also all the air they 

want, properly sustained firing becomes impossible. No 

man can stand the stress of a four hours’ watch unless he 

has plenty of air to breathe. This is one reason why the 

open stokehold with forced draught is not a success. The 

air is driven in under and over the grate-bars, but the 

stokehold is left to take care of itself. When the air 

required for combustion comes down the wind sails there 

is always enough in the stokehold, but when a fan on 

one deck blows air into furnaces on another deck there is 

nothing to secure an adequate supply to the firemen ; and 

this is specially true of men-of-war, which have no open 

fidley grating worth much. What will do very well in a 

merchant steamer will not necessarily do at all in a war 

ship. 

In the British Navy we appear to have settled down 

for the time, if not finally, to assisted draught and a 

closed stokehold. The air-pressure is equivalent to in. 

or fin. of water, and this is obtained by fans. There are 


The air- 


lock is so constructed that practically only one person 
at a time can pass through, and so in case of a bad acci- 
dent the men might be scalded to death without a chance 
of escape. It is true that there are ladders and scuttles 
provided in many cases, but even these are not satisfac- 
tory. The air-lock is necessary when heavy pressures, 
such as a couple of inches, are carried, but they are 
not needed for moderate pressures. Scores of fast 
passenger steamers are running with assisted draught, 
fans forcing air into the fire-room, which is nevertheless 
quite open; and very great benefit is derived from this 
use of the fan. We may cite, for example, some of the 
Newhaven and Dieppe boats. These have a fan in the 
engine-room which takes in a large volume of air from out- 
side and keeps both the engine-room and stokeholds cool, 
while promoting the draught. But without going so far 
as this, it seems clear that light iron doors opening quite 
freely might be used, and the air-lock got rid of. In this 
way all the benefit of assisted draught could be realised, 
while none of the defects of and objections to forced 
draught would remain. 

But apart from the fire-rooms, we may consider the 
whole question of ventilation. If we look at almost any 
of our modern warships we see that they are disfigured by 
a frightful crowd of cowls and copper windsails. In some 
cases these cowls actually obscure the view from the 
conning tower. What would become of these things 
when the ship goes into action? One gallant officer to 
whom we put the question told us that the first thing he 
would do was heave them overboard. They are at once 
disfiguring and needless. They take up a surprising 
amount of deck room that can be very badly spared, 
and they are continuously in the way. They are simply 
elaborated survivals of the period when the windsail was 
the only method known of forcing air into the lower 
portions of a ship; a thing necessary to be done even in 
fine weather, when all the ports on the main and lower 
decks were open. In Nelson’s days there were no ships’ 
fans, and if there had been there was no way of using 
them. In the gun foundries very crude things driven by 
horses were used to supply blast to the cupolas. When 
the fan was fitted on board ship, it did not take the 
place of the windsail, but was added to it; and we 
have heard it urged that as the fan would be shot 
away in action, the windsail is a necessary evil. But 
there is no reason at all why the fan should be shot 
away, or why it should run any risk whatever, at least 
of destruction by an enemy’s guns. The fan ought to 
be placed where room can be found for it low down 
in the ship—far below the water-line—and driven by elec- 
tricity. The use of electricity in this way enables us to 
do what could not be accomplished before. We can 
place our fan where we like; the distribution of the air 
subsequently is but an affair of wind trunks. Until 
electricity was available, each fan had to be provided 
with its own steam engine, and to say nothing of the 
circumstance that the engine took up a good deal of 
space, there were dozens of situations quite suitable 
for a fan alone, but most unfit for a steam engine. 
An electrically-driven horizontal fan, with its motor, 
can be got into the thickness of a deck with its beams, 
if need be; and, indeed, small fans are used now to 
excellent purpose in various places on board ship. Buta 
proper system of ventilation would dispense entirely with 
wind cowls, or other protuberances above the decks. 
Trunks would lead the air to powerful fans deep in the 
ship, and trunks would lead the air from the fans to the 
place where it was wanted. It would not be an immensely 
difficult matter to secure a plenum in almost every part of 
aship. It has been done in the American Monitors, for 
example. They had no cowls, all the air being drawn down 
through the turrets ; a plan which was open to the great 
objection that the smoke from the guns would be carefully 
distributed throughout the ship if she went into action ; 
but nothing of this kind need be feared if two or three 
master fans were employed to ventilate a man-of-war. As 
we have said, electricity enables us to fit the fan where we 
please, so far as driving it is concerned, and the air can be 
led subsequently where we like. Fans are now used in 
abundance on board men-of-war; but old prejudices 
still cling, and not so much is made of the fans as 
might be. We live, however, in the hope that wiser 
counsels will prevail, and that by degrees the ludicrous 
and objectionable cowl will become as obsolete as the 
spritsail yard. 


COALS, SHIPPING, AND ENGINEERING. 

THE interests of the engineering industry are so 
intimately interwoven with those of coal mining and 
shipping that the threatened strikes in the two latter 
trades cannot fail to have an immediate and powerful 
effect on the former if they come off. The manufacture of 
machinery cannot be commenced without coal; and the 
finished machinery cannot be delivered on board ships 
without the assistance of the dock labourer. It would, 
therefore, appear that in the event of a double strike of 
coal miners and dockers taking place simultaneously, 
the engineering trade would find itself sandwiched 
between the devil and the deep sea, and its operations 
would be promptly and directly blocked. When the 
** Coal War ” of a couple of years ago had been in progress 
some time many engineering establishments had to be 
shut down for want of fuel, and others were worked at 
short time or with reduced staffs. On the other hand, 
during the great Dock Strike of 1889, manufacturing 
engineers held back their machinery for export, and 
slacked off their hands, to obviate as far as possible 
overburdening their resources with a costly and, for the 
time being, unproductive stock. 

Now, however, that war is threatened in these two 
industries simultaneously, there is small need for wonder 
that alarmists are to be found to predict the direst of 
consequences to everybody concerned. Looking at the 
matter dispassionately, however, the prospects are not so 
gloomy as might be supposed at first sight. Let us take, 
in the first place, an extremely alarmist view of the case, 








objection which firemen have to this system. 





viz., that the men in both trades are determined to fight 
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tooth and nail in the causes put forward, and that they 
are adequately backed by representative, powerful, and 
sufficiently wealthy trade unions, and organised by trust- 
worthy leaders; in short, that both coal miners and 
dockers are serious in their demands, and have right on 
their side. Under such circumstances, owing to the very 
magnitude of the movement, the fight would be short 
and decisive ; it would clear the air; and people generally 
would be none the worse in the long run. On the other 
hand, if the agitations are of a bogus character, the men 
are hardly likely to support them sufliciently to make 
either of the strikes effectual, as both dockers and coal 
miners have had such a hearty sickening of the effects 
of the labour disputes in their trades that they will 
hesitate before throwing in their lot with a movement 
with which they have no sympathy. The worst feature 
in the whole thing is the intimidation which it is openly 
avowed will be brought to bear on the recalcitrants from 
trade unionism ; and as far as the coal trade is concerned 
the men have only too much reason to fear that the 
masters will take no steps adequately to protect them. 
The conduct of the coalowners, as a body, during the 
last big struggle was blamable in the highest degree. 
They were from beginning to end playing an ostensible 
and vacillating game of bluff, the tactics of which were 
perceptible at once to the leaders of the other side, and to 
anyone else who paid attention to the subject. This 
naturally strengthened the hands of the agitators, who in 
the end won the day, regardless, it is true, of the interests 
of the men whom they reduced to a state of poverty and 
destitution which beggars description. This very fact, 
however, has tended to bind the men tighter than ever 
in the trade union meshes, for being without personal 
belongings, having no confidence in the masters, and 
being destitute of any support except that which the 
union cared to give them, they were forced to keep in 
with it. 

This is what gives the threatened coal strike its serious 
aspect at the present time. The miners naturally expect 
the same treatment from the masters as in the last case, 
and they fully believe that the same tactics of weak-kneed 
bluff will be carried out as heretofore. But the position of 
the coalowners is not the same now as it was at the com- 
mencement of the last coal war. They have nothing like 
the stocks to fall back upon which then existed; they 
have had an extremely severe lesson as to what a pro- 
tracted strike means, and it is to be presumed that in 
demanding a reduction of wages at the present time, they 
have weighed the consequences of their action, and so 
strengthened the hands of their organisation that it will 
be competent to deal with the matter in a business-like 
way. The weak side to this projected strike is, that the 
men are sick of strikes as above pointed out, coupled 
with the fact that their funds are much lower than on the 
previous occasion. 

With regard to the dockers’ agitation, many people do 
not treat it seriously at all. The rise of wages which is 
to be demanded may or may not be a reasonable one, 
and it is admitted that there is a distinct, though at 
present slight, improvement in the shipping trade. It is 
also thought that a certain advance will be forthcoming, 
if applied for judiciously, at all events in certain 
shipping centres. It is a notorious fact that wages in 
this trade have been already lifted recently in two 
localities, and it is much to be regretted that the real 
object of the threatened strike is not to effect an increase 
of pay so much as for the purpose of ousting the non- 
unionist. Mr. Havelock Wilson, M.P., and his col- 
leagues, Messrs. Mann and Tillett, are preaching fire and 
destruction to all who do not join their newly-formed union, 
which is called the “‘ International” Sailors’ and Dockers’ 
Federation, and have made it quite clear that they will 
do all in their power to make things unbearable for those 
who do not sign on their books. But up to now this has 
had but little effect, for the men are aware that they have 
to do with a very different organisation of masters than 
that in the coal trade, and that, rightly or wrongly, the 
Shipping Federation will insist on treating unionist and 
non-unionist on the same footing, and prevent, as far as 
possible, the one intimidating or interfering with the work 
of the other. Very rightly, the Shipping Federation takes 
no part in any wages question, which is left for individual 
masters to decide; and were it not that this association 
confines itself to holding the balance between the non- 
unionist and the unionist, and never swerving from its 
policy, it would neither be as popular with the men nor 
as powerful as it is. 

As matters now stand, the engineering trade need not 
fear any very terrible results from the threatened strikes. 
The coal strike, if it comes off, bids fair to be far less 
general, and certainly much shorter, than the great coal 
war; whereas the dockers’ strike, fortunately, cannot 
by any conceivable means develope into a civil blockade 
of all our ports—as has been promised—or anything 
approaching it. 


TECHNICAL EDUCATION IN ST. PANCRAS. 


THERE was some wild speaking at the St. Pancras Vestry 
last week, when a deputation of gentlemen interested in the 
North-West London Polytechnic waited upon the vestry to 
urge the adoption of a resolution to sell to the Midland 
Railway Company a strip of Old St. Pancras Churchyard, 
the proceeds to be handed over to the proposed Polytechnic. 
The churchyard is now in the hands of the vestry as an open 
space, but the Midland is anxious to obtain possession of 
the portion covered by its viaduct, which crosses one side, 
and to build it up solid. The vestry have no power to part 
with a single foot of the ground, as they informed the com- 
pany in October last, and, even if they were able to sell, it is 
very doubtful whether they could devote the purchase 
money to any non-parochial purpose. The resolution adopted 
on Wednesday week was that the vestry would not oppose 
the acquisition by the company, either by Act of Parliament 
or by agreement, of the strip of land in question if the 
company would pay the sum of £2500 to the Polytechnic, 
and make certain other concessions which need not be 
mentioned here. What ‘agreement’? means is not quite 
clear, but it is pretty certain that the vestry will get into 


difficulties if they allow the Midland Company to commit 
anything in the shape of a trespass upon land of which they 
are the statutory guardians. Although the parish contains 
within its limits the repairing-shops of two railway com- 
panies and some pianoforte factories and cabinetmakers’ 
shops, St. Pancras cannot be regarded as a manufacturing 
centre. The scheme has been before the public for two or 
three years, but it has received very little local support. It 
was curious to notice that the deputation did not include a 
single representative of any of the local industries, or, 
indeed, any one having the smallest claim to the possession 
of practical knowledge of any branch of manufacture. It 
consisted of a couple of members of Parliament, a clergy- 
man, a Dissenting minister, some County Coun- 
cillors, and a few unknown local people. One enthusi- 
astic vestryman complained that the builder’ labourer 
who mixes the mortar does not understand the © princi- 
ples which govern the hardening of the compound, and 
urged that he would do his work better if he did. The Poly- 
technic would enable him to gain such knowledge, and a new 
era in the building trade would arise. He also urged that, 
the standard of technical education in Germany was so high 
that the German could take our machinery to pieces, find out 
the secrets of its construction, make it cheaper and better, 
and undersell us here at home. He forgot, however, to account 
for the fact that the machine originated and was successfully 
made in our own technically uneducated and benighted coun- 
try. Another of the people’s representatives told the vestry 
that the silk trade left this country on account of the 
superior technical education of continental workmen, which is 
notoriously untrue. Amongst the deputation was a member 
of the Technical Education Committee of the London County 
Council, who ventured upon a daring flight of eloquence in 
illustration of a point he was urging at themoment. Refer- 
ring to the ‘‘ theory of the force pump,” he said it was well 
known that you could get no water out of such a machine 
unless you first put some in, a proposition which would 
equally apply to a teapot or a beer barrel. The effect of such 
powerful reasoning and such apposite illustration was electric, 
and the vestry voted for the resolution asone man. Although 
the public generally care little about this schoolmaster craze 
for technical institutes, the words ‘technical education” 
have at present some magic power over some men, as in the 
case above mentioned, but it seems absurd that the vestry 
should be able to sell a slice of the ancient burial ground 
which contains the remains of many interesting people, in 
order to pander to a schoolmaster craze for a polytechnic. 
The absurdity is more clearly seen when it is remembered 
that the population of the parish which proposes to raise the 
£2500 in this way is 240,764, and the rateable value 
£1,648,134, figures which show how little the polytechnic is 
really demanded by St. Pancras people. The notions 
as to the value of technical instruction colleges are 
as vague at St. Pancras as elsewhere, and when a few 
more hundreds of thousands of pounds have been wasted 
on the subject, and a generation of young men misled 
by it, we shall probably return to the exercise of the 
common sense of the leaders in our great industries, who 
prefer assistants who have gone to work when youths, 
and studied what they found necessary in their leisure, 
instead of becoming mere book and lip taught men of no 
use at man’s age. 


THE METROPOLITAN RAILWAY EXTENSIONS. 


THE Metropolitan Railway has made most marked changes 
in position and works in the past few months, and will even 
more strikingly be altered by the extensions that are now 
being made. Its capital expenditure is not great when con- 
trasted with that of some of the railways, but it is at a rate 
that is important actually and also comparatively. In its 
past half-year £95,002 were expended on capital, and of this 
sum there was taken for the widening of the railway between 
Finchley-road and Wembley, £49,010. The widening and 
improving of the Aylesbury and Buckingham line took a 
further sum of £25,187, and the reconstruction of Moorgate 
Station £4219. For additional land at Neasden £3303 were 
spent, so that it will be seen that by far the largest portion of 
the total capital expenditure for the half-year was in the 
items we have specified. For the half-year that has now begun 
there is an estimated expenditure of about £130,000. Of this 
£100,000 is expected to be spent on the widening of the rail- 
way between Finchley-road and Wembley, and there is 
anticipated an expenditure on the work after the end of the 
year of £105,000 to finish it, so that the expenditure this 
year should do something to bring the work towards 
completion. The expenditure calculated for the rest of this 
half-year is more than half the total further expenditure 
contemplated by the company, so that its capital commit- 
ments beyond this year are not very heavy. It has some 
5 miles 26 chains of line in course of construction, and the 
widening and improving of the Aylesbury and Buckinghamline 
are expected tobe completed and the line at work before the end 
of this year, so that on that section there should be soon the 
ability to run more traffic, with a better return therefrom. 
It is noticeable that on this comparatively short line the 
traffic grows as the facilities of serving it grow. With 
scarcely a check it has risen steadily from the year 1887, when 
the Pinner to Rickmansworth extension was opened, and 
there can be no doubi that it will greatly expand as there is 
poured upon it soon the traffic that must come from the 
Manchester and Sheffield district when the extension is able 
to be put into use, even if partially. The Metropolitan 
line still taps one of the great sources of London traffic, and 
with the conversion of part of it into one of the sections of a 
main line to the North, it must become one of the important 
sections of railway, not only to the metropolis, but also as a 
link in one of the lines that convey the great traffic from the 
North. 


THE BELFAST FIRE. 


THE occurrence of a tremendous fire at Belfast is a deplor- 
able event. A large portion of the works of Messrs. Harland 
and Wolff, illustrated in a recent impression, has been de- 
stroyed, and the conflagration extended to the shipyard of 
Messrs. Workman, Clark, and Co. It will, perhaps, be re- 
membered that a couple of years ago a great fire destroyea 
a huge stack of timber in the yard of Messrs. Harland and 
Wolff. As the fire began in the very heart of the stack, it 
was attributed to spontaneous combustion. How the last 
fire originated no one knows, but it is easy to explain its rapid 
spread. The roofs of the buildings are constructed on the 
MacTear system of lattice wood girders and tarred felt. 
Curiously enough the method of construction was first 
adopted about forty years ago by a Belfast firm making tarred 





felt. It was impossible to insure the premises, and so they 
were made as cheaply as possille. The lattice wood and 








tarred felt roof were all that could be desired, and buildings 
thus roofed have more than once been burned down, and the 
walls have been fitted with a new roof in a few weeks and 


business resumed. In the present case, however, it would 
seem that the Belfast system has failed. A strong wind 
drove the flames through the shops, and the roofs burned like 
matchwood. It is pleasant, however, to be able to add that 
work has been resumed on Queen’s Island, and northern 
Irish energy is doing much to minimise the consequences of 
the conflagration. 








LITERATURE. 


Life and Labour of the People in London. Vols. vi. and 
vii. ‘Population Classified by Trades’’ (continued), 
Edited by Cuartes Booru. London and New York: 
Macmillan and Co. 1896. 


Tuts colossal work, previous volumes of which we have 
had occasion to review, deals with a subject which is 
apparently difficult to exhaust, although each new volume 
seems to be more bulky than its predecessor. Mr. Booth, 
when laying down his programme of proceedings, stated 
his intention of completing the series in six books; but 
we have before us vols. vi. and vii., and yet the 
work is not finished. In vol. v. the classification of 
the entire population of the metropolis into trades was 
commenced, and vols. vi. and vii. follow up the same 
subject. Mr. Booth originally grouped the 850 odd 
trades under seventeen heads, and these he has now 
reduced to sixteen. As only twelve of these have been 
dealt with in detail up to and including vol. vii., we 
may expect to ha¥e two more books at least before the 
series is completed. Vols. vi. and vii. deal with nine 
of these groups of trades, and they are as follows :— 

‘* Precious metals, watches, and instruments,” including 
jewellers, gold and silversmiths and makers of watches, 
clocks, surgical, scientific, electrical, and musical instru- 
ments, fishing tackle and toys. 

‘“‘ Sundry Manufacturers,” comprising makers of glass, 
earthenware, chemicals, soap, candles, glue, brushes 
and combs, and harness; and also saddlers and leather 
dressers. ‘*Printing and Paper Trades,’ comprising 
printers, bookbinders, paper manufacturers, stationers, 
booksellers, and newsagents. ‘ Textile Trades,” com- 
prising those who have to do with silk, wool, linings, jute, 
fibre, floorcloth and waterproof goods, dyeing and clean- 
ing. ‘ Dress,” comprising tailors, bootmakers, hatters, 
milliners, drapers, hosiers and silkmercers, makers of 
dresses, shirts, trimmings, artificial flowers, and 
umbrellas. ‘ Food and Drink,” comprising millers, sugar 
refiners, brewers, tobacco workers, mineral-water makers, 
bakers, confectioners, milk sellers, butchers, fishmongers, 
grocers, oil and colourmen, publicans, and coffee-house 
keepers. ‘ Dealersand Clerks,” comprising shopkeepers, 
general dealers, costers, street sellers, merchants, and 
clerks. ‘‘ Locomotion,” comprising cab and omnibus 
service, railway servants, railway labour, gardeners, 
merchant seamen, and lightermen. ‘‘ Labour,” compris- 
ing dockers, wharfingers, coal porters, gas workers, ware- 
housemen, messengers, and undefined labour. 

Of course, some of the above grouping is open to 
criticism ; for instance, it is hard to suggest a reason 
why fishing-rods and toys should come under the 
heading of ‘ Precious Metals,” &c., or why oil and colour- 
men should be described as belonging to the food section. 
Then, again, the heading ‘‘ Labour” is a misleading one, 
for nearly all the other sections are mainly made up of 
people who have an equal right to an identical classifica- 
tion. Gardeners, too, are for some unaccountable reason 
classed as belonging to the ‘‘ Locomotion” section. These 
apparent incongruities, however, do not materially affect 
the value of the book, nor do they impair the lucidity of the 
detailed and carefully worked-out particulars given of the 
many trades by the various compilers of this information. 
The magnitude of the subject. too, and the practical im 
possibility of maintaining a compact method, and yet of 
finding a few general titles which will suffice satisfac 
torily to cover every individual trade in the metropolis 
afford adequate excuse for what to an outsider looks like 
an occasional slip in the classification. 

As in the case of previous volumes Mr. Booth has had 
the assistance of numerous writers who have dealt with 
individual trades as specialists. In the case of vols. vi. 
and vii., these assistants’ names are Harold Hardy, Arthur 

3axter, Esme Howard, G. H. Duckworth, G. E. Arkell, 
and Jesse Argyle. 7 

One of the most interesting features in the latter 
portion of this work is that it affords a ready means of 
ascertaining the general effect of trade unionism on the 
mode of living of the working population. of London. 
A great deal has of late been said in these columns and 
elsewhere on the subject of the relationship of trade 
unionism to wages, and Mr. Booth’s researches, as laid 
down by the statistics, seem to point to the fact that 
trade unionism does not materially affect the mode of 
living, as will be seen from the following figures :—The 
‘Precious Metals,” &c., section, employs 31,589 people. 
Rather over 7 per cent. of these aretrade union members, 
while 26-4 per cent. are described as living in a ‘‘ crowded” 
state, that is to say, a number of them inhabiting a single 
room. ‘ Sundry Manufacturers” employ 38,159 people. 
As many as 12 per cent. of these are trade union members, 
and yet no less than 36°3 per cent. are ‘‘ crowded.” The 
“ Printing and Paper Trades” employ 87,283 people, and 
trade unionism is very strong, 33 per cent. representing 
the approximate proportion of the members to the whole. 
The trade is a well paid one, and yet the “crowded” 
people number 82 per cent. The ‘“ Textiles’ section 
employs 15,872 people, among whom there appears to be 
no trade union element. The ‘crowdeds” number 
35°8 per cent. ‘ Dress” employs 260,018 people, of 
whom three-fifths are females. About 5 per cent. are 
Trade Union members, and 35:8 per cent. are “ crowded.” 
“Food” employs 138,434 people. The Trade Union 
influence is almost ni/. Certainly not more than 2 per 
cent. of the trade have any connections with unions, and 
yet only 19 per cent. are “crowded.” ‘‘ Locomotion 
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employs 154,249 people, of whom about 10 per cent. 
are Trade Unionists, and no less than 42'6 per cent. are | 
“crowded.” ‘ Labour,” by which is meant only a small 
portion of the unskilled labour of the metropolis, employs 
197,380 people. The trade union element is fluctuating, 
but the influence, as a rule, is strong. The proportion of 
crowded in this trade is 52°5 per cent. 

In spite of these figures, however, Mr. Booth, or his 
collaborators, do not appear to take the view that trade 
unionism does not materially affect the standard of 
living, for on more than one occasion, where wages are 
said to be low in certain trades, this fact is ascribed to 
the want of organisation among the men. In general 
interest the last two volumes are certainly up to the 
average of the preceding books, and in them the student 
of labour and industrial problems cannot fail to find 
much which will both interest and surprise him, though 
the literary portion of the work is not in every case 
thoroughly convincing, and the accuracy of some of 
Mr. Booth’s figures has occasionally been questioned by 
very competent authorities. However, this is bound to 
be the case in so voluminous and intricate a work, for 
statisticians often differ more than even doctors. 


Drawing and Designing for Marine Engineers. By C. W. 
Rosperts, M.I.M.E. London: Tower Publishing Company. 
LikE all its congeners, this book is amply supplied with 
plates, but, unlike many of them, the plates are good 
mechanical drawings, exhibiting fairly the work of a 
draughtsman. The letterpress does not explain the 
plates, but supplies the facts, figures, and formule from 
which the dimensions given on the drawings are derived. 
The author is very well acquainted with drawing-office 
work, He does not set about explaining how such and 
such a size is found by a long system of investigation 
and inquiry, as a professor might, but states bluntly that 
such and such a coefficient has been found in practice 
to give satisfactory results; that it has been found by 
experience that, though lin. diameter is theoretically 
sufficient for a rod or shaft, practice demands and insists 
upon 2}in., and so on. There is a directness about the 
book which we like very much, and which gives us 
reason to believe that it will really be useful to such 
draughtsmen as have work that falls within its scope. 
It is occupied solely with marine engine and boiler work, 
the plates being for a large part drawings of the com- 
ponent parts of an 1100-horse power triple - expansion 
engine and Scotch boiler. The practice appears to be 
good and fairly representative of modern marine work. 
The letterpress is devoted, as we have said, after a 
chapter or two on drawing—written, probably, by the 
publishers’ wish, and of very little use to anyone—to 
roughing out the actual dimensions of the more im- 
portant parts of the engine. This mathematical work is 
done ably and clearly, but, of course, quite parrot fashion 
and why not? As Mr. Roberts says, the draughtsman 
has to do his calculations as expeditiously as possible, 
and even though he were to go into minute and careful 
calculations, based on a thorough comprehension of all 
the stresses and strains in his structure, he would still 
have to allow such a factor of safety as would com- 
pletely nullify the utility of his careful figuring. Rule-of- 
thumb is, undoubtedly, best for a draughtsman working 
along well-established lines; and, therefore, we do not 
blame the author at all for leaving his formule totally 
unexplained. How they can be arrived at may be found 
in many books intended for the study, and not suited for 
the busy hurry of a good drawing-office. On the whole, 
we are inclined to consider this the best book of the 

kind we have seen for many a day. 


Power Locomotion on the Highway: A Guide to the Litera- 
ture relating to Traction Engines and Steam Road Rollers ; 
and to the Propulsion of Common Road Carriages and 
Velocipedes by Steam and other Mechanical Power. With 
a brief Historical Sketch. By Ruys Jenxtns, M.I. Mech. E. 
London: William Cate, Ltd. Price 2s. 6d. net. 

Tuts is a most useful addition to the books published on 
this now very widely interesting subject. In provides 
the inquirer with an index to every paper, book, or 
article yet published on ‘ Power Locomotion on the 
Highway” in England or abroad, and it gives this asa 
name index and as subject matter index. It is a com- 
pilation which must have occupied a great length of time 
and careful research, and could only have been done by 
one who, like the author, has long taken a personal 
interest in this branch of the literature of engineering. 
The classification of the different kinds of road engines, 
motors, and carriages is very carefully and systematically 
maintained, and anyone interested in any of the numer- 
ous classes can most easily find the references to any or 
all of them by consulting the index, which is given not 
only of periodical literature and to the transactions of 
scientific and technical societies, technical and other 
journals, but to the names of all those who have taken 
any part in the now popular subject of locomotion by 
different means on common roads. 

Bishop Berkeley, as the author has mentioned, once wrote 
to a friend, ‘‘ Mark me, ere long we shall see a pan of coals 
brought to us in place of a feed of oats,” and that prophecy 
was long ago fulfilled by British inventors; but it has 
remained to the present time for engineers and carriage 
builders to show that the ‘‘ pan of coals” offers such | 
advantages over the “feed of oats” as will make it| 
coalimaita as a mode of motion on our high roads. We | 
are, however, without doubt nearer to its realisation than 
we were only a few years ago; and although British | 
engineers led the way sixty years ago, foreign engineers | 
and amateurs must be admitted to be at the present time | 
taking the lead. We may, however, hope that this lead | 
will again pass to Englismen, soon after the legislation | 
now in progress has been completed, as no doubt it will | 
be early next month. 

In a very interesting historical sketch the author has | 
gla.iced at the main lines along which progress has pro- | 
ceeded in this branch of invention and industry, com- 





mencing with what we may call the toy steam carriage, 
said to have been constructed by Father Verbiest, a Jesuit 
Missionary in China, a little after the middle of the 
seventeenuh century. 

A fact mentioned by the author, namely, that Gordon’s 
treatise on ‘‘ Elemental Locomotion” ran into a third 
edition in four years, would be more remarkable than 
encouraging at the present time if we had not some 
grounds for the hope that modern scientific and me- 
chanical advances will now better than then enable 
constructors to realise the expectations that the above 
fact shows were entertained by the public. 

We can recommend Mr. Jenkins’ little book as one 
which should be in the possession of everyone interested 
in the literature of highway locomotion, and as one 
which should be on the shelves of every library. 


Annuaire Francaise des Mines d'or Transvdal, Sud-Afrique. 
Annnée 1896. Oblong 8vo., pp. 831. Paris: C. Lamy. 
Tuts is the first half of an annual review of the opera- 
tions of the gold and other mining companies which 
have of late years come into favour with the French 
people, both for investment and speculative purposes, a 
second part, dealing with American and Australian mines, 
being in preparation. It contains notices of the present 
state and financial history of about six hundred different 
companies directly or indirectly connected with mining 
operations in South Africa. The information supplied 
is derived from the published reports and other official 
sources of an authoritative character, so that apart from 
its use as a guide to the speculator, with which we are 
not concerned, it is likely to be of value as a permanent 
record of one of the most interesting industrial develop- 
ments of our time. The editor has done his work very 
carefully, and the get-up of the book, both as regards 
type and paper, is excellent, although the curious shape 
of the page, 74in. by 3in., makes it rather uncomfortable 
for library use. This size has, we believe, been adopted 
to range with the average sizes of French business pocket- 
The introductory sketch of the gold mines of 
the Transvaal on pages 7 to 14 deserves notice for the 
clear and concise manner in which the facts are pre- 
sented. The price of the book, 5 francs, is very small, 
considering the large amount of information contained. 


books. 





Good Trade and a Living Wage. By F. U. Laycock, LL.B. 
London: Swan, Sonnenschein, and Co. 1896. 

Tis pamphlet has no doubt been brought out in view 
of the threatened coal strike, and were it not for the 
author’s assertive and altogether unfortunate style, it 
should prove a useful and interesting addition to the 
labour literature of the day. As it is, we fear that many 
readers will not get beyond the preface, unless they 
happen to open the book in the middle. Those who do, 
however, will find some straightforward and common- 
sense views, and while Mr. Laycock appears to claim as 
new discoveries facts which have long since been arrived 
at and accepted by most level-headed men, he seldom 
gets off the line in his arguments. He endeavours to 
show that times are not good in the coal trade at present, 
and explains that, when such is the case, both master and 
man must suffer. The obvious moral to be drawn from 
the fact is that, under the circumstances, the moment 
has not come for the trade unions to bring unreasonable 
pressure to bear on the parties concerned, and we cordially 
agree with him in this. We can recommend the perusal 
of ** Good Trade and a Living Wage” to those on both 
sides in what is already described as the ‘ coming coal 
war.” It is to be hoped, however, that the strike in 
question will not come off at all, and if Mr. Laycock’s 
book may tend to avert such a catastrophe, we sincerely 
hope it will be widely read. 





SHORT NOTICES. 


Practical Meehanics applied to the Requirements of the Sarlor. By 
Thomas Mackenzie. With numerous illustrations. London: 
Chas. Griffin and Co., Limited. 1896. Price 3s. 6d. This is a 
useful little book, written with a very competent knowledge and 
appreciation of a sailor’s requirements. Useless information has 
apparently been very carefully eliminated. All the facts are 
stated quite simply, as they ought to be. 

The Engineering Index. Vol. ii. 1892-95. Published by the 
Engineering Magazine. New York, 1896.—This is a well-printed 
volume of 474 pages, being an index to technical literature of all 
kinds. Thus, if we want to learn what has been published within 
the dates given above, on say ‘‘ Fire Proof Construction,” we turn 
to page 196, and find there a list of papers, reports, &c., &c., 
bearing on the subject. The book seems to be very fairly 
complete. 


BOOKS RECEIVED. 

Constructional Iron and Steel Work as Applied to Public, Private, 
and Domestic Buildings. A Practical Treatise for Architects, 
Students, and Builders. By Francis Campin, C.E. With Illustra- 
tions. London: Crosby Lockwood and Son. 1896. 

Costruzione ed Esercizio delle Strade Ferrate e delle Tramvie. 
Tipi Diversi di Veicoli da Viaggiatori per l’Ing. Stanislao Fadda. 
Vol. iii., parte iiA., cap. xviii. Dispensa 118 and 119. Union 
Tipografico-Editrice Torinese, 33, Via Carlo Alberto. 1896. Price 
2 lire. 








THE BRIGHTON RAILWAY NEW LINE BETWEEN 
CROYDON AND REDHILL. 


AN extensive series of works begun on the London, 
3righton, and South Coast Railway between East Croydon, 
Redhill, and Earlswood, some eighteen months ago, is now 
in active progress. The first section, indeed, was opened for 
passenger traffic on Tuesday last, July 28th, following on the 
official Board of Trade inspection of last Saturday. This 
portion is the comparatively light piece of work between 
East and South Croydon Stations, where the works consisted 
in widening the existing line and in providing additional 
station accommodation. Beyond the widening of the 


shallow cuttings on this part of the line and the provision of 
new spans to road bridges, there is little here to call for 
remark; but it is from Purley to Earlswood, where an 
entirely new line is being built, that some interesting features 
It becomes necessary, before going further, 


are to be found. 





to explain the reason of these works, some five miles in length, 
and involving some very heavy engineering feats. The object 
is not in any degree to tap new sources of traffic, but two 
new stations are provisionally planned—one at Purley, to be 
called ‘‘ Purley Intermediate,” and another at Stoat’s Nest. 
The sole object of the new line is to provide a loop which 
shall altogether avoid that congested centre of traffic, Redhill 
Junction, and afford an independent and speedy route for the 
South Coast expresses of the Brighton line. It is a singular 
fact that for thirty-five years past, as mentioned on page 107, 
the Brighton and South Coast Company has had no entirely 
independent main line of its own to the coast. That sec- 
tion between Stoat’s Nest, just below Purley, and Earlswood 
—a section, as we have said, of some five miles length— 
belongs to the London, Brighton, and South Coast Railway, 
for thirty-five years ago, when the Bills passed through 
Parliament, the South-Eastern Railway was given this sec- 
tion, and the Brighton only permitted to exercise running 
powers. The South-Eastern Company is in a somewhat 
similar position on some short sections of its route; the 
Brighton Company owning lines popularly supposed to be 
the property of the South-Eastern Railway, over which, how- 
ever, that Company has only running powers. It is a posi- 
tion not a little curious, and not less confusing. 

Redhill has long been a busy goods junction. The Brighton 
and the South-Eastern companies both run into its scattered 
sidings and inconvenient platforms ; and outside the station 
has grown up a great town, entirely the creation of this rail- 
way era. Two such busy lines running into Redhill make 
delays that have long been a source of loss to one company 
at least ; and it has been no uncommon thing for the East- 
bourne expresses of the London, Brighton, and South Coast 
Railway to be delayed ten minutes at the junction. The 
new line will avoid Redhill entirely, and will be of inestimabie 
service to the company in dealing with the ever-growing 
seaside traffic. But while express traffic is thus diverted, 
the local and goods services will still be worked largely over 
the South-Eastern’s eight miles of territory. 

From South Croydon to Stoat’s Nest is the second piece of 
widening. Two additional lines are being laid down here. 
From this point the new railway branches, just avoiding the 
Coulsdon Station of the South-Eastern Railway, and 
crossing the old Brighton-road on a girder bridge, to enter 
immediately the grounds of Cane-hill Asylum, which 
it traverses for a distance of a quarter of a mile in a covered 
way of transverse girders and brick jack arches. Before 
reaching this point, however, the engineers have to encounter 
some of the old spoil-banks left from the making of the 
South-Eastern Railway forty years ago, and some three- 
quarters of a million yards of chalk will have to be 
removed. 

Leaving Cane-hill, the railway again crosses over the old 
highway to Brighton, and spans the deep cutting in which 
the South-Eastern line runs at Horley by a skew bridge 
whose girders will have a length of 185ft. Entering a cutting 
90ft. in depth, the line then goes in tunnel for 2200 yards 
through hard chalk, coming into daylight again nearly beside 
the South-Eastern’s Merstham Station. Six shafts are 
being sunk on the hill-side, No. 3 shaft being 225ft. deep. 
This new tunnel of Merstham will, indeed, be the deepest in 
the Home Counties, and by no means easily worked 
though, blasting has to be resorted to. As yet the 
heading has not proceeded far, only 170 yards being yet 
driven. In the meanwhile the company is making bricks, 
at the Merstham end of the tunnel, from the gault and 
clay which have in this singular tract of country succeeded 
the chalk formation. A slight embankment, through almost 
level lands, brings the line to Redhill, where red sand and 
a deposit of fuller’s earth again vary the geology of the dis- 
trict and increase the engineering difficulties. Heavy retain- 
ing walls will be necessary here in the deep cutting which 
succeeds to the embankment and precedes the Redhill tunnel 
of 506 yards length ; for the loosely compacted fuller’s earth 
occurs in a hillside field, and the slightest rainfall renders it 
unstable in the highest degree. The deposit is about 20ft. in 
depth, and rests on a layer of soapy soil that has, in wet 
weather, been known to send the whole field sliding. 

The most interesting piece of work just here to engineers 
is, however, that portion of the new line that crosses 
diagonally beneath the Tonbridge branch of the South- 
Eastern Company’s system. Timber baulks have been 
inserted beneath the rails, and the sand excavated, the 
baulks, now that the excavation has been completed, rest- 
ing on a long array of side-trees, the whole, although 
but a temporary structure, forraing a very fine piece of tim- 
bering. This will in due course be replaced by side walls 5ft. 
thick, surmounted by an arch of 20ft. radius, with five 
courses of brickwork. 

Little space will be left between the crown of the arch 
and the rail-level of the existing South-Eastern line ; indeed, 
the sleepers will be separated from the archway by only a 
few inches of ballast. This covered way will be 29 chains 
in length. It leads directly into a short cutting, which gives 
place to an embankment joining the Brighton Railway within 
a quarter of a mile of Earlswood Station. 

These works, authorised in the sessions of 1892 and 1894, 
will be of an arduous and lengthy nature, and will not be 
completed within two years and a-half from now. 








CATALOGUES. 


Dorman and Smith, Ordsal Works, Salford, Manchester.— 
Electrical Fittings, Switches, Boards and Switches, Lamps, Cut 
Outs, and Resistances. 

John Turner and Sons, Denton, near Manchester. London, 
C. F. Quicke, Finsbury-pavement.—Dynamos, Motors, Coupled 
Plants and Switch Boards. 

Gould’s Manufacturing Company, Seneca Falls, U.S.A. London, 
Frederic Nell.—Power pumps driven by steam, electricity, or otter 
power for boiler feed waterworks, and hydraulic pressure. 

James Baldwin, engineer, Devonshire Brassworks, Parkwood- 
street, Keighley.—Baldwin’s Patent Safety Boiler Mountings for 
High-pressures., 

The Snow Steam Pump Works, Buffalo, N. Y.—A beautifully got 
up description of all kinds of waterwork pumps, excellently 
illustrated by engravingsfrom photographs. Nodimensions orfrices. 

Allen Ransome and Co., Chelsea, Wood-working Machinery.— 
The last edition of this catalogue was the largest and one of the 
most comp’ete catalogres of wood-working machinery that has 
been issued. The present edition is considerably larger in 
number of pages, and has between forty and fifty new engravirgs. 
In all, some 500 or 600 machines and appliances are illustrated and 
described, all of which have to do with the conversion or handling 
of wood, including cask-making machinery, and the motive power 
necessary for driving wood-working machinery. It is a very hand- 
some and complete catalogue of well designed machinery, at d has 
the name on the back, but we would rather it were of lalf its 





size, 
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CURVED MASONRY DAM—REMSCHEID WATERWORKS 











MASONRY DAMS, REMSCHEID AND CHEMNITZ 
WATERWORKS. 


By the engraving on this page we supplement that pub- | 


lished in our impression of the 15th May of the Remscheid 
dam. The town of Remscheid is situated in a hilly and 
stony district, and was for many years greatly handicapped, 
owing to the insufficient water supply, especially during the 
summer months. Great expense had been incurred by boring 
wells and collecting rain water; but even had the supply 
thus obtained been sufficient, the quality of the water was 
so bad that it was scarcely fit for domestic purposes, so that 
the Town Council of Remscheid were obliged to construct a 
waterworks, and for this purpose the sum of £32,150 was in 
December, 1888, granted. It was found that by building a 
comparatively short dam across a part of the Eschbach 
Valley it was possible to construct a reservoir of great dimen- 
sions at a small cost, to hold about 220 million gallons of water. 
The length of the dam is 524ft., curved to a radius of 410ft. 
The bottom foundation is 59-2ft., the top wall 21ft. wide, 








SECTION OF THE ESCHBACH VALLEY DAM 


and 82ft. high; the-whole masonry amounts to 265,120 cubic 
feet. The stone used in building was quarried near the 
district, and was found to be excellent, the specific weight 
being 2°4. The mortar used was measured, and composed of 
the following materials :—Four (vol.) parts lime = 10-488 lb.; 
four (vol.) parts Rheinsand = 12-121b.; six (vol.) Plaidter- 
strass = 10°98lb. The foundations were sunk down several 
feet until a sound hold in the rocks was found, after which 
a filling of Portland cement, mortar, and concrete was used. 
To protect the waterside of the dam a coating of one (vol.) 
part cement and two (vol.) parts of Rheinsand was given. 


The masonry work proper was commenced in May, 18839, in | 


November the foundations had risen 24ft. when the whole 


was put under water and work was stopped. On the /| 


15th April, 1890, work was recommenced, and towards 

November the dam was 51ft. high, and on November 14th, | 
1891, completely finished. In order to test the dam, it was 

partly filled in February, 1891, and was found to be perfectly | 
water-tight. To the right is an overflow 65ft. long, which | 
can pass 44 million gallons of water an hour; it has been | 
estimated that the largest amount of water entering the basin | 
amounted to 554 million gallons in twenty-four hours, there- 
fore the chance of a calamity upon this point is remote. | 
Owing to the great depth of the reservoir the waters are very ‘ 








quiet, and it has not been found necessary to use a system of 
filtering. The amount of water lost by evaporation has not 
up to the present been accurately determined. 

Chemnitz, for the supply of which new works and the dam 
we illustrated on the 15th ult., is a town of 160,000 inhabit- 
ants, requires over one and a-half million gallons of water 
Caily. This quantity is raised in the summer months to 
two and a-half million gallons. In the year 1890 the Town 
Council of Chemnitz resolved to be prepared in case of emer- 
gency, and agreed to construct a dam across the Stadtgut 
Valley, near Einsiedel, in order to form a reservoir to relieve 
the old waterworks at Alt Chemnitz. For this purpose they 
voted the sum of £65,000. 

On November 7th, 1890, the foundation work commenced ; 
in the spring of 1891 the work commenced in earnest; in 
1892 the masonry was 264ft. high, amounting to 70,600 cubic 
feet of solid masonry. In the third year of building the 
masonry part was completed, and towards the end of 1893 


| masonry part below water is covered firstly with a coating of 
| fine concrete and then with a coating of asphalte. 
The part under water is covered with a coat of beton 12in, 
| thick, then a 14in. thick coating of cement, and to make it 
waterproof a coating of adiodon paint was added. In cases 
| of long periods of rain, and to prevent overflowing, an over- 
| flow 82ft. wide, capable of passing 6602 gallons per second, 
| with a fall of 1 : 100, has been constructed. The ornamental 
| part is Cyclopean in style, and is an object of great admira- 
tion to the tourists who flock to see this wonderful piece of 
| work. The whole cost only reached the sum of £62,500. 








THE EXTENSION OF LOCH KATRINE WATER- 
WORKS. 

THE NEW SERVICE RESERVOIR AT CRAIGMADDIE, 

THE inauguration on June 11th of the new service reservoir 
at Craigmaddie calls attention to the steady progress being 
made with the extension of the water supply for Glasgow. The 
topic has been from time to time noticed in the columns of 
THE ENGINEER, but we may now give a short account of the 
reservoir whose successful completion, after many years of 
unexpected difficulty, is exciting considerable interest in the 
commercial capital of Scotland. Extension works, of which 
the Craigmaddie reservoir forms a prominent feature, and 
the whole of which are well advanced also towards comple- 
tion, have for their object furnishing Glasgow with a more 
than doubled supply of water from Loch Katrine. 

The original Act authorised the withdrawal of 50 million 
gallons of water per day from Loch Katrine, but as the old 
aqueduct could only pass 42 millions, it was resolved in view 
of the rapid increase of the population of Glasgow to 
duplicate the entire works, and to design them foran ultimate 
supply to the city from Loch Katrine and adjoining locks of 
100 million gallons per day. The works sought by the Act 
of 1885 accordingly consisted, in brief, of (1) a new aqueduct 
following very closely the route of the old one, and additional 
lines of mains from the service reservoir to Glasgow. (2) 
The raising of the present high water level of Loch Katrine 
5ft. to secure additional storage, and permit the quantity drawn 
per day to be increased from 50 to 65 million gallons. (3) 
The conversion of Lock Arklet into a reservoir by raising it 

| 25ft., thus securing an additional 10 million gallons per day. 
The 25 million gallons thus secured, in addition to the eight 
million gallons of unexhausted powers over Loch Katrine, 

| will, it is calculated, meet all demands for forty years, and 
the powers requisite in regard to the river Leny, from which 
the additional 25 million gallons will be drawn—making up 
the total 100 millions—have not as yet been obtained. 

The works included in the Act present the unusual feature 
of being spread out over a long period of years. The new 
service reservoir, now completed, forms an important portion 
of the first section of the undertaking, viz., the duplication 
of the aqueduct from Loch Katrine to Glasgow ; indeed, this 
addition was anticipated, and authority for the new reservoir 
was obtained as far back as 1882, or three years prior to the 
Act for the duplication of the aqueduct. The site is to the 
east of the present Mugdock reservoir. The water surface 
of the new reservoir is 86} acres, with an available depth of 
water for the city of 40ft., or 700 million gallons. 

The embankment is 1592 yards long by 93ft. maximum 
height ; it contains a puddle wall in the middle of customary 
section, and has slopes of 3 to1 on the inside, and 2 to 1 on 
the outside. In plan the new reservoir is crescent-shaped. 








CRAIGMADDIE NEW RESERVOIR—INLET BASIN AND MEASURING FOND 


the water from the’surrounding district were commenced to 
be collected, and in the spring‘of 1894 the whole work was 
finished, and was inspected and opened on June 14th, 1894, 
by the Chemnitz Town Council. 

Taking into consideration the several sources where the 
waters are drawn from, the whole area amounts to 667 acres, 
the [yearly amount of water leaving the basin amounts to 
176 million gallons. The area of the reservoir is about ten 
acres, the greatest depth 614ft. The overflow opening can 
be walled up 2ft., which would increase the amount of water 
by over 83 million gallons of water. 

The dam proper is 5963ft. long and 654ft. high above the 
level of the ground, the foundation at the deepest part is 
26}ft., and 654ft. thick above the foundation, the thickest part 
is 453ft., and the top coping wall 13ft. thick. This massive 
stone wall is curved at a radius of 1312ft. The masonry con- 
sists of the very best materials; the mortar used consisted of 
one part cement, one-half part lime, and five parts washed 
sand. Of the 854,260 cubic feet of masonry—half of which is 
foundation—about a third consists of mortar. The stone 





used is principally from the neighbourhood of Kinsiedel. The 





As farvback as 1883 operations were commenced by the diver- 
sion of the Strathblane-road and several streams. These were 
completed in 1885, and the works of the reservoir proper 
were proceeded with in July of the following year. In the 
rorthern part of the embankment unexpected difficulties 
arose owing to the sandstone above the shale being so exten- 
sively fissured and crossed by faults as if to render it impera- 
tive to cut it all out and follow the shale. No less than 
168,000 cubic yards of rock excavation were necessary in the 
trench. The embankment contains in all 293,760 cubic 
yards of puddle, 598,750 cubic yards of ordinary earthwork, 
and 44,000 cubic yards of stone facing. Including the 
Barrachan property, 2154 acres have been purchased for the 
reservoir. The inlet works include an aqueduct 954 yards 
long, and a gauge basin and measuring pond; whilst the 
outlet works consist of a cleansing culvert, a valve tower, 
straining well, and discharge tunnel 420 yards long. 

The total cost of the Craigmaddie service reservoir is 
£300,000. Mr. James M. Gale, M. Inst. C.E., to whom we 
are indebted for the foregoing, is engineer to the city of 
Glasgow for waterworks, 
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THE NEW ADMIRALTY OFFICES. erected in 1750. Indeed, Parliament in 1855 voted a sum of | to house both the Admiralty and War-office officials, with the 
ea money sufficient for the purpose, but it was ascertained that | result that the plans submitted by Messrs. Leeming and 
Tuar the old building fronting on Whitehall, and commonly | the foundations—if such they may be termed—consisted of a | Leeming, then of Halifax, but now of Westminster, were 
known as the Admiralty, has for a very long period been | timber platform resting on an old bed of river deposit full of ; chosen as best fulfilling the requirements. The proposal in 
thoroughly inadequate for the accommodation of the impor- | water, and were altogether unsuitable to carry the weight | accordance with which the plans had been prepared was that 
the new edifice should occupy the site of the old Admiralty 
offices, the Paymaster-General’s office, and the larger part of 
Spring-gardens, while on the Whitehall side the Horse Guards 
| and some private premises were to be absorbed. 
The estimated cost of the building was £700,000, that of 
the land £490,000, and the time required for completion ten 
years. In 1885 the architects were deputed to proceed with 
the basement plans, and the clearance of the site was com- 
| menced; but unfortunately for the scheme so much pressure 
was brought to bear upon the Government then in office, 
| with a view to prevent this large expenditure of money, that 
a Select Committee was appointed to reconsider the matter, 
| and report whether the existing Admiralty buildings might 
| be retained. As the result of this Committee’s investigations, 
| the original scheme was abandoned, and it was recommended 
that additions should be built to provide for the Admiralty, 
and the existing building repaired and improved. It was 
also recommended that the entire official staff of the Admi- 
| ralty and War-office should be placed as soon as possible 
under one roof. Parliament adopted the report of this 
| Committee, and Messrs. Leeming and Leeming were directed 
| to prepare plans embodying the Committee’s recommenda- 
tions. 
| he new building accommodating the officials of the 
| Admiralty alone, when complete, will comprise two blocks, 
| one, that already finished, and of which we give an illustration, 
| Fig. 1, facing west over St. James’s Park, and the other having 
a northerly aspect, while the old Admiralty offices on the 
east side make up a quadrangle. Along the south side of this 
quadrangle, and facing the Horse Guards Parade, a double 
columnar stone screen will connect the new and old buildings, 
forming a covered footway for the officials, while underneath 
this will be a covered subway. The design of the new build- 
| ing, it will be seen, is Italian classic architecture, with 
| the introduction of columns at suitable points to afford relief. 
| The structure is placed somewhat appropriately in a dry 
| dock built upon the London clay at a depth of 30ft. in solid 
| concrete, 6ft. thick. This dock, which is represented in 
| plan and longitudinal and transverse sections in Figs. 2, 3, and 
| 4 on this page, is 300ft. long, 106ft. wide, and 24ft. deep, and 
= concrete walls at their base measure as much as 7ft. in 
: , | thickness. It was constructed between piles, and in order to 
Fig. 1—THE NEW ADMIRALTY BUILDINGS—VIEW FROM 8ST. JAMES’S PARK | follow the stratum of clay the eotheoe’ te formed in steps. 
tant Government department which has control of the | of an extra storey, and so the scheme had to be abandoned, | Some idea of the work involved in obtaining this excellent 
“‘ world’s greatest Navy,” must be apparent to all when it is | with the result that premises in different parts of Westminster | foundation may be formed from the cost —£23,000. It should 
considered how great has been the growth of the latter in | had to be acquired to accommodate the continuously increas- | be pointed out an additional precaution against the inroad cf 
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“Tae Excowgr” Section from!C'to-D‘’ 
Figs, 3 and 4—LONGITUDINAL AND TRANSVERSE SECTION OF DRY DOCK 
recent years. But it is not generally known that upwards of ; ing staff. No further tangible step to furnish increased accom- | moisture has been taken by giving the outside of the concrete 


; A i i i ssibilit: 
forty yee tensi as mooted, by means of which | modation appears to have been made until 1860, when a com- walls a coating of asphalte. To provide against the possibility 
another ‘ane = & oul to the old pile originally | petition amongst architects was invited for a building intended of flooding by high tides and storms, four lines of defence have 
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been adopted in connection with the drainage. 


The building is six storeys high, two of which 
are below the ground level, and is constructed 
of red brick with Portland stone dressings. The 
floors and roofing are carried out on Fawcett’s 
fireproof principle. Special attention has been 
paid in the design of the building to efficient 
lighting. In the centre is a court open from 
the basement to the sky, and round this the 
corridors extend. The doors of the rooms, of 
which there are 120 for occupation and 50 for 
repositories, open from these corridors, the win- 
dows all looking outward round the block. 
Across the middle of the central court tiers of 
lavatories are built, so as to be quite out of the 
main building and entirely surrounded by the 
open air. By a novel construction of the 
roof the space usually wasted has been 
utilised to the fullest extent, and excellent 
rooms, suitable for drawing-offices, have been 
provided. 

The building is electrically lighted through- 
out, current being obtained from the Charing 
Cross and Strand Electric Supply Co.’s mains. 
The main switchboard is constructed of 2in. teak 
on 1}in. deal backing, and is arranged for sixteen 
circuits on the three-wire system, each circuit 
carrying 120 ampéres. Massive gun-metal ’bus 
bars are mounted on the face of the board, each 
circuit having a single-pole switch of the “ chop- 
per”’ type, together with ammeters and double- 
pole cut-outs, all mounted in gun-metal. All 
connections between the ’bus bars, switches, 
cut-outs, and ammeters are made by means o 
copper straps at the back of the board, while 
the switches and cut-outs are mounted on 
slate bases. Two Cardew voltmeters are also 


provided at the top of the board, and the Supply Com- 
entire 


The 


pany’s meters are fixed on either side. 


WRT] 


First, there 
are large automatic ball traps; second, sluice gates; third, a 
storm chamber beneath the Horse Guards Parade, which 
alone is capable of receiving more than an inch of rainfall; 
and fourth, a sump at a lower level than the foundations. 


N 










joints. These joints give the necessary degree of flexibility | accompanying illustrations it will be noticed that the top of 
to the electroliers, without allowing them to revolve and so | the teak beam projects above the top of the conductor rails 
twist the wires. i 


| so that the current cannot be accidentally short circuited 


In the drawing-offices a novel arrangement of travelling | by a workman inadvertently placing a tool across them, 


electric pendants has been adopted with considerable success. 


Fig. 7 shows the arrangement of securing the overhead 
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length of the board is 12ft. and the height 8ft. 3in. 


system of distributing the electric current throughout 


Long.Section thro. Steam Boiler. 
Fig. 6—SECTIONS OF STEAM AND HOT WATER BOILERS 


the building has been well thought out, with a view to the | if necessary, from the ceiling at intervals, as well as at each 
prevention of any one floor being thrown into darkness | end, carries on either side of it bare copper conductors on 
With this object each ficor is not | whichrunsacarrier, Figs.7 & 8. This carrier has a brass frame 
supplied entirely from one circuit, but from several, so that | in which are mounted teak rollers, the ends being provided 


through accidental causes. 
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scale. 





Some such device was found necessary by the draughtsmen, 
who are frequently engaged upon drawings of vessels of large 
The arrangement is briefly as follows:—A beam of | 
teak spanning the entire width of the room, and supported, | devised and executed under the personal supervision of Mr 
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Fig. S-TRANSVERSE SECTION OF BOMER ROOM 


beam to the walls, and Fig. 8 shows views of the carri: 
which will be readily understood from the foregoing descrij 
tion. The whole of the electrical installation has been 
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Long.Section thro. Hot Water Boilers. 


W. J. Prim, the resident engineer of the Houses of 
Parliament. 

The heating and ventilation of this large building have 
been well considered, and the whole of the plant comprised has 
been supplied Mr. J. Jeffreys, Old Queen-street, Westminster. 

| The method of heating and warming is that known as the 
| low-pressure hot-water system. There are two hot-water 
| boilers of the cylindrical type, each having an internal furnace 
| flue running through from end to end. These boilers—sce 
| Figs. 5 and 6—are 12ft. long by 4ft. 3in. diameter, the 
base, from which the lamp is | internal flue being 3ft. 6in. diameter. They are made of 
suspended. When the current | 4in. iron plates, and are so constructed that they may be 
is switched on to the over- | taken to pieces for repairs, a provision not usually made 
head conductors the lamp or | in boilers for this purpose. These boilers supply an Sin. 


with brass or copper wheels 
for making contact with the 
copper conductors of the beam. 
The lower end of the frame 
terminates in a teak block 
fitted with an earthenware 
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Fig. 7—DETAILS OF CONDUCTOR RAIL FOR ELECTRIC PENDANT 


in case of mishap, such as a short circuit or failure of a fuse, 
only a part of a floor can be deprived of light. All the ceiling 
pendant lights are provided near the ceiling with gimbal 





strips under the earthenware base. 
conductor, being close to the ceiling, is out of reach, so that 
there is little fear of accidents, while by reference to the | 





Jamps is or are put in cir- | main flow-pipe, from which small branch mains lead offi 
cuit through the rollers, brass | to the different floors to be warmed, the return ‘being also 
frame, and connecting wires | made by means of an Sin. main. In addition to the heat- 
from the latter to the brass! ing surface provided by these sub-main pipes, Jeffreys’ 
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Fig. 8-DETAIL8 OF TRAVELLING ELECTRIC PEND/N 


ventilating radiators have been fitted extonsively throughout 
the building. These radiators communicate with the external 
atmosphere by flues, and the supply of air admitted through 


The overhead beam or 
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them may be regulated by flap valves. A departure in the 
system of warming the building has been made in the case of 
the first-floor corridors and rooms. These corridors are 
warmed by the contact of mechanically-propelled fresh air 
with a battery of steam pipes placed in the main air duct in 
the basement of the building. This air is subjected to a 
humidifying process, consisting of water sprays, both before 
and after contact with these pipes. The steam to supply this 
battery may be either taken from a steam boiler or the 
exhaust from an engine may be utilised. A boiler of Cornish 
type—see Fig. 8, page 120 — 12ft. long by 5ft. diameter, is 
provided to supply steam at 801b. pressure, for driving the 
engines for ventilation’and pumps for working a hydraulic 
lift. In addition it provides steam for culinary purposes in 
the building and a Bailey’s ‘‘ Aqua-thruster,” the latter being 
fixed in the sump previously mentioned for draining the 
foundations of the structure. This sump, being some distance 
away from the engine-room, is provided with electric com- 
munication, by means of which the attendant receives warn- 
ing when the drainage water requires ejecting. Besides several 
hand-power lifts for minor purposes, there is a service lift on 
the suspended principle, worked by hydraulic power supplied 
in the usual way by double-acting pumps and accumulators 
made by Messrs. Waygood. The boiler-room, of which we 
give a transverse section in Fig. 5, page 120, is fitted up in 
accordance with the best modern practice. 








THE EMPIRE TYPEWRITER. 





THE accompanying engravings illustrate a typewriting 
machine of novel construction and details. It has only 
twenty-eight keys, and these provide all the ordinary letters, 
capitals, stops and figures, capitals and figures being obtained 
by depressing a convenient lever, which brings into action 
either the one or other of the three type faces which each 
bar operated by the keys carries. This is very simply 
effected by a lever, which raises or lowers the paper roll to 
the required level. As shown by the small general view of 
the machine, the work is visible. All the type bars are 
arranged as radii of about one-fourth of a circle, the centre 
of which is the point at which the letter hits the paper. 
type bars thus move up to the paper with different degrees of 
angularity, but the face of the type corresponds to this angle, 
and the printing by the side types is as clear as that of the 
central types. 





THE EMPIRE TYPEWRITER 


The types are of steel, and the distance through which they 
slide horizontally, guided by the surface upon which they rest, 
is sufficient to give each bar, light as it is, momentum 
sufficient to print several thicknesses or copies at one time, 
and the bars must remain in accurate alignment, and wear 
in the several parts which transmit motion from the keys 
has no effect upon this. The ribbon is carried by a pair of 
reels, which are automatically moved every time an impression 
is made, so that two types never strike upon the same place. 
The ribbon approaches and recedes from the writing, which 
thus becomes unobstructedly visible. The machine is very 
small and simple and exceedingly easily learned. The sim- 
plicity of the parts may be gathered from the engravings 
Figs. 2 and 3—of a key and connections. 





Fic J 


In Fig. 1 the type bar is at rest. The curved piece A A is 
the key lever, the fulcrum of which is at A’. At the further 
end of the lever is a button which catches the forked ends of 
the connecting lever B. This is swung on a pivot at B!. The 
upper end of B engages in the slot at the underneath edge of 
the type bar C. D is the surface of the platform upon which 
the type bar slides, and E E are guides which direct the type 
to its true position and hold it during its stay at the printing 
point. Fis the paper roll. On the depression of a key, the 
forked end of the lever B, throws the top end forward. This 
top end engages in the vertical slot in the type bar ; its move- 
ment carries with it the type bar, as shown in Fig. 2. On the 
pressure being taken off the finger key, the spring shown 








FIG 2 


above A in Figs. 2 and 3 presses A down, causes the whole 
movement to revert to the original position. At the moment 
of printing the type bar is held firmly in the first place by 


The | 


ment, either vertical or lateral. The type is, in fact, well 
guided and held at the moment of printing. In Fig. 2 the 
paper roller is shown as in contact with the upper type face, 
for capitals or figures it is lowered in position by the lever 
mentioned. 

The type itself is riveted to the type bar, so that it cannot 
get loose. The paper roll carriage is easily removable for the 
purpose of cleaning or repairs, the paper being fed from a 
shelf at the back of the machine, passing through two rollers 
upwards, under a scale. The fewness of parts of the machine 
is very much in its favour, and makes it a much cheaper 
machine to construct. The machine is the invention of Mr. 
W. P. Kidder, of Boston, Mass. It is being introduced by 
the Empire Typewriter Syndicate, of 77, Queen Victoria- 
street, London. 











DISCHARGE TUNNELS FROM RESERVOIRS.* 
By James A. Pask1n, M. Inst. C.E., Halifax. 





| upright standpipe. 
| are employed at three of the Halifax Corporation reservoirs. 


| In the construction of waterworks where large storage reservoirs | 


have to be made, the subject of outlets requires the most careful 
consideration. 
| the country and the geological strata of the district. 


| 
| 


They vary according to the physical features of | 


Storage reservoirs are generally made in hilly districts, at a | 


sufficient elevation above the city or town, when they are iatended | instead of the ordinary 4ft. Gin. plain casting, castings inserted 


| to supply by gravitation. The usual mode of formation is to 
| choose the narrowest part of the valley, and at that point throw 
| an embankment across of sufficient height to dam back the water 


area above. If the geological strata are not sufficiently 
good, a site on the hillside is chosen, and the water from the 
adjacent streams diverted into it. In either case a mode of dis- 
charge through an outlet must be determined on, and this, to 
make the whole of the water impounded by the embankment 
available, must be from the lowest depth of the reservoir. 

When storage reservoirs for gravitation works were first con- 
structed, the mode of discharge was nearly always made by carry- 
ing a culvert or pipe through and under the made peor of the 
embankment and in its deepest part. At the present time this is 
sometimes adopted owing to the peculiar nature and lay of the 
ground. This mode is shown by a diagram. The dangers to this 
mode are many, and each should be guarded against as likely to 
occur. 

To avoid any possibility of the water in the reservoir following 
the outside of the culvert or pipe, this may be prevented by having 
iron plates let into the culvert and projecting out some 2ft. or 
more on the outside, so as to allow them to form a barrier against 
the water following in a straight course, and where pipes are used 
| similar iron plates are fastened by means of collars run with lead 
| on the outside of the pipes. When culverts or pipes are so laid, a 
| danger is incurred of the fracture of the pipe or culvert by the 
| unequal pressure and thrust of the new-made embankment above 
them, or the subsidence or settlement of the ground on which 





they are either built or laid. This is particularly the case at the | 
| discharge culverts or pipes must be laid in a trench which is exca- | 


| point where the culvert or pipe crosses the puddle trench. 


concrete brought up to the required level of the culvert or pipe, 


of the stream, by which means forining an artificial lake of the | 
required capacity to utilise the waters falling on the drainage | 





| the whole to be wrapped round with the concrete, so as to form | 
an outer protection, and relieve the culvert or pipe from any | 


unequal pressure, care being taken to allow the iron plates 
previously mentioned to project beyond the concrete into the 
earthwork above. In crossing the puddle trench a pillar of 
| masonry or concrete must be built up from the very 


| bottom, and in this pillar one or two iron plates —if the | 


| puddle trench is a wide one —must be inserted. It does 


| not follow that the plates should be all in one, but may be | 


riveted together so as to get the required size and shape. Special 
| attention should be directed to the puddle trench crossing, but a 

solid foundation for the whole length is absolutely essential. 
| The pipes laid in a culvert may be of the ordinary flange or 
| spigot and socket joints, the culvert with its outer casing of con- 
| crete taking off and relieving any external pressure. The culvert 
to be built of a sufficient size to allow of easy access at any time to 
the pipes laid therein to be examined. Where pipes are laid 
without a culvert, as in some cases, they should be made of extra 
thickness, flange-jointed, and fish-webbed, so as when _ bolted 
together they form a continuous girder ; these must only be used 
in shallow reservoirs, say, of 20ft. deep, where the pressure and 
outward thrust is small in comparison to an 80ft. or 100ft. em- 
bankment. 

Many cases have occurred, where spigot and socket pipes have been 
used, that before the embankment has been finished to its height 
oradrop of water impounded in the intended reservoir by the 
outward thrust of the earthwork forming the embankment the 
joints have become drawn, and several feet of protruding pipe have 
appeared in the inlet and outlet wells or basins. 

All discharge pipes, whether laid in a culvert or naked, should 
be connected with a valve tower, built in the reservoir and 
approached by a footbridge from the embankment, or better, if 
possible, from the solid ground off the side of the reservoir. The 
valve tower should be fitted with suitable valves to have the com- 
plete control of the quantities of water required to be discharged, 
and be able to shut off the discharge completely. A second valve 
should be placed on the outlet basin, so as to prevent any waste 
supposing anything occurs to the inlet valve or valves. 

In all cases it should be the duty of the engineer to pro- 
vide an outlet for the discharge which shall not in the first 
place stand any risk, by leakage, of damaging in any way the 
embankinent itself, and, in the second place, not to fix any valves 
which cannot be easily got at for repairs without emptying the 
reservoir. A mode is now practised—where the conformation of 
the land admits—from the lowest depth of the reservoir to drive a 
tunnel into the hillside inside the reservoir to a point beyond where 
the puddle trench it is presumed will end, and there sink a shaft, 
not necessarily in the line of the embankment, but somewhere 
near. At this point an angle at the shaft should be made and 
another tunnel driven, so that its outlet shall be entirely clear of 
the foot of the embankment; in fact, it should be some 20ft. to 
30ft. lower down the valley from the toe of the outside slope of the 
embankment. The tunnel is generally driven through rock and 
shale, and should be at least 7ft. in diameter, or an oval shape of 
equal capacity, so as to allow easy working, and to enable a line of 
cast iron pipes to be afterwards laid through. This tunnel can be 
lined with masonry if in a stone district, the invert and side being 
built of radiated ashlar blocks and part of the arch from the 
springers of the same, but for the top 2ft. of the crown of the arch 
should be lined with the best radiated blue bricks, as in a small 
tunnel the keying-in is much more easily done and a better job 
made, the bricks being so much more handy to handle than blocks 
of ashlar. 

The thickness of the ashlarand the number of rings of the bricks 
will depend entirely on the nature of the ground, but all care 
must be taken to have both well packed and no lime or cement 
spared. At every 10ft. or 12ft. along the length of the tunnel, 
stops of masonry or bricks should be inserted as the work proceeds 
to prevent, as described in the case of a culvert or line of pipe 
| passing through the embankment, water following the back of the 
| lining, and so creating a leak. If in driving the tunnel any quantity 
| of water is met with, this must determine the depth of the puddle 
| trench, and in some cases the puddle trench may be below the 





passing through a slot at C?, then by passing under a steady- | tunnel, and in such a case the crossing must be treated aay 
ing piece shown between C? and C%. It next passes through | the same as the culvert through the embankment. To avoid suc 


a “comb” at C%, and finally reaches the printing point as 
before mentioned, where it is held by E E against all move- 





*A "paper read before the British Association of Waterworks 
Engineers at Nottingham, July 21st, 22nd, and 28rd, 1896. 


| other. 
| below the valve which is not working satisfactoriiy. 








a contingency, it is imperative to drive the inlet tunnel sufficiently 
far into the hillside. 

The tunnel being the first work done, it can be used to discharge 
any crdinary flood water during the sinking of the puddle trench 
and forming the embankment, but, in addition, there must be a 


| shoot or trough of sufficient size to pass any sudden storm over the 


completed portion of the embankment which the tunnel is unable 
to cope with, this trough or shoot to be raised as the embankment 
rises in height. The pipes in the tunnel should be laid on iron 
chairs, and had better be of flanged joints, as lead joints are diffi- 
cult to run in a small tunnel. These pipes should terminate in the 
inside of the reservoir in a shallow pit or shaft, and be joined to 
the upright valve tower, great care being taken to have asufficient 
water-tight stop to prevent water following on the outside, and 
this pit will form the foundation of the valve tower. The valve 
tower may be built of masonry and the standpipe fixed inside, to 
which are fixed the valves. 

I will now describe the valves, which should be fixed to the 
A diagram shows the construction of those that 
The 
standpipe itself is 4ft. internal diameter, lin. thick, of cast iron, 
made in 4ft. 6in. lengths and bolted together, the flanges being 
strongly bracketed. These are faced, and with an india-rubber 
ring make a water-tight joint. When complete it represents a 
cast iron column perfectly plumb from where it joins the discharge 
pipe at its bottom before passing through the tunnel. At different 
heights, numbering according to the various depths that water is 
required to be discharged from the reservoir, this standpipe has, 


three in number for each valve of lft. 6in. The bottom casting 
has its top flange faced with gun-metal to form a seat for the valve. 
The middle casting has a series of openings cast to admit the 
water. The top casting is made smaller—dft. 6in. in diameter— 
and must be turned and bored perfectly true on its inside for its 
entire height. 

And now for the valve itself. It is simply a cast iron cylinder 
lft. 6in. in depth and 3ft. 5in. external diameter, the outside 
being turned so as to work inside the top casting already 
described. The bottom flange must be faced with gun-metal, so 
as to fit on to the seat described in the bottom casting. This gives 
a play of 4in. all round for working the valve, as it must pass into 
the top chamber ; this $in. space must be made water-tight, and 
for this purpose a fin. diameter india-rubber ring is inserted 
between the outside of the valve and the inside of the chamber. 
To fix and remove, or repair if required, the india-rubber ring, 
and to keep it in its place on the top flange, a wrought iron loose 
ring, or, better still, a gun-metal one, is embedded—and project- 
ing jin.—made in segments, and fastened by gun-metal set screws 
into the flange itself. In the case of Halifax, two reservoirs are 
governed by five valves each, and a third one by three, the object 
being to be able to draw at different levels, according to the water 
there is in the reservoir. 

It has been found that the water is clearer and less liable to 
sediment if drawn from about 3ft. below the surface of the water. 
Therefore, if the reservoir when full is 60ft., a valve should be fixed 
at 3ft. below top water, the others at 15ft. apart, so that clear 
water may be drawn until the last 10ft., which should be governed 
by a valve, but only used for emptying for repairs, or in the case 
of very severe drought. 


And now as to the working of the valves. A headstock is 


| vated down to the solid—rock, if possible—and a foundation of | fixed on the top, which has a gun-metal spindle working 


inside a cast iron cylinder rising or lowering the same 12in. Two 
wrought iron rods pass from the bottom of each valve up the shaft 
or standpipe, and by loose catches are attached to the crosshead 
on to lugs cast on the outside thereof. The spindle being worked 
opens or closes any valve or valves, the rods of which have pre- 
viously been attached to the lugs. So as to get the headstock 
into a small compass, the rods coming up the shaft are at diiferent 
levels connected with a crosshead, so as to bring them to the size 
of thecylindrical crosshead. The wholeisencasedinamasonry tower 
with openings to admit the water, and about 2ft. 6in. from the outside 
of thestandpipe. At each valve a stage of cast iron flooring platesis 
fixed so as to allow access by ladders from one stage or valve to the 
This can only be done when the reservoir is empty, or 
But in prac- 
tice it is found that if the valve does not go down on to its seat 
properly, the standpipe being 4ft. inside diameter, that anyone 
can go down and with a wooden mall drive it on to its face, can 
repair any rod, and clean, if required, the face of the seating. 
With a large number of openings in a 4ft. standpipe, it is never 
necessary to raise the valve more than a few inches for ordinary 
work, 

Many other kinds and makes of valves are used, such as those 
at the Bradford Waterworks, designed by Sir Robert Rawlinsen, 
K.C.B., past president of the Institution of Civil Engineers, the 
head engineer to the Local Government Board, which is a double 
standpipe and ordinary flap valves on the outside of the outer one, 
and ordinary sluice valves on the inside, the space between the two 
being large enough to do any repairs, provided the flap valves on 
the outside worked satisfactorily. 








AN INTERESTING SouRCcE OF LicHTING.—The farmers in North 
Holland have come across a very curious source of lighting. About 40 
years ago, acontemporary says, borings for water in the polders round 
the Haarlem Lake, at farms below the level of the surrounding 
sea, brought up inflammable gas ; but as this gave no light it was 
neglected. Now, however, this gas is being systematically bored 
for, and it comes up mixed with sweet water, making this water 
effervesce. The effervescing water is brought under a gas holder, 
and the gas is liberated while the water flows on. About six cubic 
feet per hour are thus collected from each boring, and the singular 
result is that many outlaying farms, away on the polders of North 
Holland, below sea level, are brightly lit up at night by incandes- 
cent burners. 

LININGS FOR BESSEMER CONVERTERS.—In 1875 M. Gruner, In- 
spector-General of Mines in France, considering deposits of carbonate 
of magnesia as geological curiosities, proposed to treat phosphor- 
containing pig iron in furnaces lined with bricks of calcined dolo- 
mite, in the proportion of two parts lime to one part magnesia. 
After calcination the dolomite contained from 25 to 30 and 35 per 
cent. magnesia, and the results obtained were so satisfactory that 
it was soon seen that they afforded a practical means of dephos- 
phorising pig iron. It was, however, noticed that the quality of 
the dolomite was proportional to the content of magnesia ; the 
greater the latter, the better the dolomite. Unfortunately, cal- 
cined dolomite containing from 28 to 32 per cent. of magnesia is 
rare, a proportion of from 25 to 28 per cent. being the most 
common. Since dephosphorisation on a Martin hearth became 
largely adopted a large range of applications for Styrian and 
Eubee magnesia has been discovered. The latter kind is of a 
very pure nature, an analysis, after calcination, showing it to con- 
tain 2 per cent. silica, 0°D per cent. oxide, 0°55 per cent. alumina, 
94:7 per cent. magnesia, and 2-25 per cent. lime. As the bricks 
are made without any addition of foreign magnesia, they are 
proof against fusion at metallurgical high temperatures, and are 
not attacked by slag or scoria. They have one disadvantage, in 
that, on sudden changes of temperature, they are very liable to 
fracture. To overcome this difficulty, from 15 to 35 per cent. of 
chrome ore is added in the form of a powder, this, it is claimed, 
rendering the bricks less friable, and unbreakable when the highest 
proportion—35 per cent.—of chrome is added, the addition not 
affecting in any way the infusibility of the bricks. 1t would, 
therefore, appear that magnesia bricks are well suited for the 
linings of Bessemer converters, and, having regard to the fact 
that additions of lime in the old acid process would be rendered 
unnecessary, an increased production of metal might be expected, 
while it would be of a higher quality.—Jron and Steel Trade 
Journal, 
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HAYWARD, TYLER AND CO.’S THREE-THROW 
VERTICAL PUMPS. 

THE annexed engraving represents a set of three-throw 
vertical pumps to deliver 6000 gallons of water per hour 
against 80ft. head with 20ft. suction when running twenty- 
five revolutions per minute, but all parts strong enough to 
make fifty revolutions per minute. 

The bedplate is of cast iron, with cast iron vertical standards, 
with gun-metal bearings, 3}in. best mild steel crankshaft, 
steel connecting rods with gun-metal bearings, steel lay shaft, 
cast iron pumps, with plungers 6}in. diameter by 12in. 


We have not tried them, so that we cannot speak from ex- 
perience of their use. 








TRIAL OF A TORPEDO GUNBOAT FOR THE 
CHILIAN NAVY. 


THE torpedo gunboat Almirante Simpson, built and 
engined by Messrs. Laird Bros., Birkenhead, for the Chilian 
Government, was taken by them for her official trials on 
Thursday last. The runs were made in accordance with the 
Admiralty conditions on the measured 
mile at Skelmorlie, with an average 
of 21$ knots on six runs on the 
measured mile, and a mean speed for 
three hours’ running of 21} knots, the 





stroke, to work through trunk guides, the ram portion of 
plungers covered with copper jin. thick. Cast iron air vessel 
for delivery. Helical gearing, 12in. pinion, 36in. spur wheel, 
fast and loose pulleys and striking gear. 

These pumps were fixed at the Post-office Telegraph Stores, 
Gloucester-road. 








AKROYD’S CELLS FOR PNEUMATIC TIRES. 





THE accompanying engravings illustrate a form of tire 
known as the Akroyd cellular tire, constructed so as to allow 
of a number of punctures without totally collapsing it. As 
will readily be seen by the illustrations, the air cells are 
simply small segments of flexible tube with closed ends. 
These are placed externally on the inner tube—Fig. 3—which 
is then inflated in the usual manner. As it expands it com- 
presses the air cells—Figs. 1 and 2—to the shape of the outer 
cover or jacket. With the present forms of pneumatic tires 
and inner tubes, when a puncture occurs the rider has to 
patch the tire, which under any circumstances on the road 
is nota pleasant job. Itis claimed that with the Akroyd 
cellular tire this is avoided, for, if punctured, it only affects 
one of the many air cells. 

The air cells are manufactured so as to be applied to all 
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present tires having an inner tube and outer cover. It is | 
said that the addition of these air cells to many existing 
pneumatic tires has been proved not to interfere with their | 
elasticity. | 
We have not tried these cells, but as they are presumably | 
filled with air at only atmospheric pressure, the same resili- | 
ence would not be expected from them. The cells are the 
invention of Mr. H. Akroyd Stuart, whose name is associated 
with the Hornsby oil engine, and they cost about 16s. per 
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| as shown for small valve flanges and outwards for large 
| flanges. 
| the lower end of the cutter bar. 
worked by means of a spanner. 
| for use on board ship and in collieries, and is made by Messrs. 
| Winn and Co., Birmingham. 


| photographer, Castle-street, Bristol, a very good ober of 
| Mr. Dean’s new Great Western engine, the Lord of the 

: : | the tender. 
set, according to the size of the wheel and width of tire. | engine very well. 


contract speed being 21 knots. On 
the natural draught trial of six hours’ 
duration a mean speed of 17} knots 
was obtained with jin. air pressure, 
being 3 knot in excess of* contract, 
the coal consumption in both cases 
being very light. 

The vessel is similar to the Almi- 
rante Lynch and Almirante Condell, 
built by the same firm for the Chilian 
Government in 1890, and_ her 
Majesty’s ships Onyx and Renard, 
built in 1893. Her length is 240ft. ; 
beam, 27ft. 6in.; and she is built of 
steel. The thickness of the side 
plating abreast the machinery is 
increased to afford additional pro- 
tection. She has a topgallant forc- 
castle and half poop, which give 
accommodation for officers and crew. 
The builders have also supplied and 
fitted the armament, which consists 
of one bow and two broadside 18in. 
torpedo tubes, two 4°7in. quick-firing 
guns of Armstrong’s most modern 
type, four 3-pounder quick-firing 
guns, and two rifle calibre machine 
guns by Maxim-Nordenfelt. The 
machinery consists of two sets of 
triple-expansion engines driving twin 
screws, supplied with steam at 
200 lb. pressure from four water-tube 
boilers of the modified Normand 
type, first introduced by the builders, 
and has extra large evaporators and 
distillers. This vessel has been rapid- 
ly constructed, the order having only 
been placed in September of last 
year. 

Admiral Uribe, President of the 
Chilian Naval Commission, was on 
board, and with him Captain Romulo 
Medina, Captain Perez, and Lieu- 
2 tenant Schroder, of the Chilian 
Navy ; Mr. J. Forbes, Engineer Inspector for the Commis- 
sion; Mr. Nichols, representing Sir E. J. Reed, who was 
unavoidably absent; and Mr. William Laird and others. 
Mr. Ratsey Bevis was in charge of the machinery. 
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BROOKES’ VALVE RE-SEATING MACHINE. 


THE simple tool illustrated by the accompanying engraving 
has been made for re-facing a valve seat in its place. It 
consists of a boring bar and tool holder, kept in position by 
a crosshead held by two legs, which may be turned inwards 





Steadying discs and stars are provided for guiding 
It is easily adjusted, and is 
The tool is specially devised 








Tue LorD OF THE IsLES.—We have received from Mr. Snary, 


Isles, with 
This is a very satisfactory silver print, and shows the 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Canal improvement.—At the recent elections in New York State 
a popular vote was taken on the proposed issue of bonds for 
9,000,000 dollars for enlarging the Erie and other canals owned by 
the State, anda large majority was in favour of the issue. The 
most important part of the work will be the Sees of the Erie 
Canal to a uniform depth of 9ft. of water, and the enlargement of 
the locks not already enlarged. It will also include the construc. 
tion of two enormous balance-lift locks to overcome the total rise 
now attained by flights of locks at Cohoes and Lockport. The 
locks will be immense tanks sliding vertically in a steel framework, 
and supported by suspension chains passing up over the frame. 
work, and attached to counterbalances. Plans are now being pre- 
ared for these locks, and also for a new form of lock gates for 
ocks of the ordinary system. The plan is to remove the mitre 
sill of the lock, which now takes up 10in. of space, and also toim- 
prove the gates, which now occupy 20ft. in the locks. This can be 
reduced so as to ager lengthen the lock chambers 15ft. with- 
out altering the walls of the locks, and also gain 10in. in depth by 
removing the mitre sill. This would remove the only obstacle to 
enlarging the whole canal to an average depth of 9ft., with the 
exception of the aqueducts, and it is expected to get 9ft. of water 
at the aqueducts by substituting steel bottoms in place of the 
ites yor wooden ones. There has recently been noted a fall in the 
evel of the lakes, and the engineers will have to consider in 
making the canal improvement, whether this fall in the level ot 
the lakes is a permanent one, for their decisi n will determine 
whether the Erie Canal between Buffalo and Lockport and the 
Oswego Canal at Oswego shall be excavated to a certain depth, 
With the lake at its low stage at Buffalo, the Erie Canal at some 
points between there and Lockport was only 5ft. 10in. in depth. 
And there was a rock bottom, That showed that the canal work 
men were not at fault. Mud in the canal would have disclosed 
that they were at fault. The low level of Lake Erie caused this 
low water in the Erie Canal between Buffalo and Lockport, and the 
opinion is stated that, owing to the destruction of forests along the 
shores of the great lakes, we shall frequently see the level of the 
lakes at its present low point, and that therefore it will be neces 
sary to do a large amount of rock excavation between Buffalo and 
Lockport. In the winter, or early in the spring, thirty parties of 
engineers will be put in the field—or 300 men in all—to make 
complete surveys, plans, sections, &c., from which will be deter- 
mined the details of raising the banks, deepening the bottom, im- 
proving locks, rebuilding bridges, &c., which information will be 
required in preparing the specifications and letting the contracts. 
Express locomotives. —A powerful locomotive for heavy oe 
trains has been built for the Chicago, Burlington, and Quincy Rail- 
road, and is of a comparatively novel type, only a few engines of 
this type being in service. It has four /ft. driving wheels, a two- 
wheel leading bogie and a single pair of trailing wheels. Piston 
slide valves are used, and the tender has plate frames and six 
wheels, the railway company intended to see how this pattern com 
pares in service with the ordinary eight-wheeled tender. The 
tender has also a cab over its foot-plate, to protect the fireman 


when firing. The dimensions of the engine are as follows :— 
ire ae ae ne err: 
Driving wheels, diameter. SIP. Sa Thee 
Bogie and trailing wheels 4ft. 2}ir. 
Driving wheelbase 7ft. 6in. 
Rigid wheelbase. . 14ft. 6in 
Total wheelbase... .. .. .. .. 24ft. 3in. 
Weight on front ‘coupled) drivers 89,600 Ib, 
Weight on rear (main) drivers 46,600 Ib. 
Weight on all drivers = 86,200 Ib. 
Weight of engine 138,000 Ih. 
Steam ports .. ee ey re ome = fS 
UN TN c ce ea es “Se veh. a 34. a0, ee Oe Ga 
Slide valve, diameter 10in. 
Slide valve, travel .. .. 6in. 
Boiler, diameter of barrel 4ft. 9}in. 
Boiler, length of smoke-box .. 4ft. 9in. 


Fire-box (radial stay), length 

2. ot ret oe 
Combustion chamber (with brick arch), length 
EEN eh) cee ha +64: acy an OE ae BS 
Heating surface, tubes . 
Heating surface, fire-box 
Heating surface, total . 


8ft. llin. 
5ft. 


3ft. 

44] square feet 
1393 square feet 
187 square fect 


and combustion chamber 
«aa eg dee ow iene ee 


Tubes (iron), number .. .. .. . bx 0s) &h 
Tubes, outside diameter .. eee a ee = = 
OREN oa? ge ng de 2.3m oa. Se “hago 12ft. 9in. 
Smoke-stack, diameter .. .. .. .. .. .. «- lft. 2in. 
Height from rail to top of smoke-stack 14ft. 44in. 
Height from rail to centre of boiler .. Sft. 9jin. 
Boiler pressure .. A ate 200 Ib. 
Width, extreme... .. .. .. 9ft. in 
Tender, diameter of wheels .. 3ft. 6jin 
Tender wheelbase .. .. 11ft. 6in. 
Tender, weight loaded ee er ed 90,000 Ib. 
Tender, capacity of tank.. .. .. . 4000 gallons 


Garbage disposal.—One of the latest of the many garbage 
disposal plants now in experimental use is a small sorting and 
cremating plant in New York, which is used solely for the light 
refuse, such as waste paper, straw packing, pasteboard, rags, &c. 
This class of refuse is now collected separately, under a temporary 
agreement, and carted to the yard, where it is dumped into a pit 
from which an elevator, consisting of scraper boards, carried by 
two link-belt chains, carries it up an inclined plane to the top of 
the furnace. At the side of this incline are stationed men who 
pick out all the paper, rags, &c., which are worth saving, and 
which are afterwards made up into bales and sold, the paper for 
30 cents. and the rags for 45 cents. per hundred pounds. The 
furnace has an upper and a lower grate, the former drying and the 
latter consuming the material, and it has a daily capacity of 
18,000 lb. per day of ten hours. The grate area is 28 square fect. 
The heat wo the furnace is carried to a boiler of 100-horse power, 
running at 60 lb. steam pressure, and supplying steam for a 
5-horse power engine which runs the elevator, a 7-horse power 
engine which runs the 45in. exhausting fan and dust catcher, and 
also a small pump. The force required consists of an engineman 
and eight labourers. No fuel has to be purchased, the fires being 
started and steam got up by burning old boxes and barrels which 
are laid aside for this purpose. The furnace was not built to deal 
with the vegetable and animal waste and refuse from dwellings, 
hotels, &c., but nevertheless a large amount of vegetable matter is 
received and is satisfactorily cremated. It was intended that 
householders should see that the garbage was properly separated ; 
but it is difficult to get servants to take the necessary care and 
trouble. So far this experimental plant has worked successfully. 








HORSELESS CARRIAGE NOTES. 


Tuer Crystal Palace International Exhibition of Horse 
and Horseless Carriages and Roads Locomotion closes to-day. 
The jurors appointed in connection with the horseless 
carriage exhibits are Sir David Salomons, Bart., Messrs. 
W. Worby Beaumont, M.I.C.E., Walter Hancock, C.E., 
Professor D. E. Hughes, F.R.S., H. Mackenzie, C.E., A. R. 
Sennett, A.M.I.C.E., and M. Marillier. The jurors have at 
various times inspected the carriages exhibited, those which 
have been running, as well as those which are exhibited and 
not worked, and their award will be made known forthwith. 








Nava EnGIneger APPOINTMENTS.—The rang | appointments 
have been made at the Admiralty :—Engineer F. D. Thomson to 
the Vivid, additional for the Opossum ; and Engineer Thomas R. 








Reynolds to the Victory, for the Charger, to date July 11. 
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DOVER UNDERCLIFF RECLAMATION. 


Tue scheme for the reclamation of the Dover undercliff 
is one which possesses features of interest to very 
many more than the residents of the district. As is 
generally known, a Bill has been deposited seeking 
powers to effect this reclamation, and among other things, 
to authorise the construction of the following work, in- 
terfering, as the Board of Trade Report on the matter 
puts it, with tidal waters :—An embankment or sea wall 
commencing in the parish of Guston, at the eastern end 
of Hast Cliff-terrace, Dover, passing thence from, 
through or into the parishes of Guston, St. Margaret-at- 
Cliffe—detached—West Cliffe, and St. Margaret-at-Cliffe, 
and terminating at or about the point called Ness Point, 
in the parish of St. Margaret-at-Cliffe. 


The Board of Trade, in view of the possible effect of this work 
upon the adjacent coast line, exercised the powers conferred upon 
them by the Preliminary Inquiries Act, 1851, and the Harbours 
‘'ransfer Act, 1862, and appointed Sir E. Leader Williams, 
M. Inst, C.E., to inquire as to the effect which the provisions of 
the Bill would be likely to have upon the interests of navigation, 
and the coast and foreshore east of Dover. 

The Board of Trade are advised that it is impossible to construct 
a sea wall of sufficient strength to withstand the effect of heavy 
gales for the sum stated in the parliamentary estimate, and that a 
sum much in excess of that estimate would be required. 

Further, the Bill contains no adequate provision for the proper 
maintenance and upkeep of the sea wall, and the Board view with 
apprehension the effect upon the foreshore which would result 
from a possible abandcnment of the works before completion, or 
their inefficient maintenance afterwards. 

If the promoters can show that sufficient funds can be raised to 
meet the cost of the undertaking, the Board are of opinion that 
provision should be made in the Bi!l requiring the promoters, 
before the works are commenced, to deposit in the names of 
trustees a sum of money, as security for the due completion of the 
works and their future maintenance. 

If the promoters confine their scheme to operations on the land 
above the cliffs, as referred to in Sir Leader Williams’ report, the 
Board of Trade, as at present advised, see no objection to pro- 
tective works being as 4 under proper supervision, at the base 
of the cliffs wherever such may be found to be necessary. 

From the report of Sir E, L. Williams it appears that ‘‘ The 
proposed sea wall and reclamation is considered by the promoters 
to be necessary to prevent further encroachment by the sea upon 
the undercliff between Dover and St. Margaret’s Bay. Power is 
sought to make and maintain an embankment and sea wall, com- 
mencing at the eastern end of East Cliff-terrace, Dover, and 
terminating at Ness Point, near St. Margaret-at-Cliffe. This sea 
wall would, if completed, be over three miles in length along the 
foreshore at about half tide level, at a distance, subject to limits 
of deviation, of about 240ft. from the base of the cliff. Part of 
the land that would be reclaimed wou'd be formed into a road, 
the remainder being utilised for building purposes, the whole 
forming a Marine Parade. The undertakers seek to take posses- 
sion of the reclaimed land for building purposes as their absolute 
property, with power to dispose of it in any way they may think 
tit. They also apply for power to enter into agreements with any 
landowner having interests in the reclaimed or adjoining lands as 
to the construction or maintenance of any portion of the sea wall 
or works. The Corporation of Dover, the Dover Harbour Board, 
and the Corporation of Trinity House, or any or either of them, 
are empowered to enter into and carry into effect contracts and 
agreements for or with respect to the construction and main- 
tenance of the works or any of them, and the acquisition of lands 
and any incidental matters. 

The report continues: ‘ After giving the matter full considera- 
tion I have to report that I am of opinion that an embankment and 
sea wall well designed and constructed will not have an injurious 
effect on the interests of navigation. With regard to the coast 
and foreshore, I consider a permanent embankment of sufficient 
height would prevent the falling of the cliffs and land adjacent, 
and in case of vessels coming on shore on that part of the coast 
would assist in saving life. The construction of the Admiralty Pier 
has prevented the shingle from travelling eastward along the 
coast, with the result that the chalk foreshore on which the sea 
wall is proposed to be constructed has no protection from the 
action of the sea, and it is wasting away ; the result being that the 
cliff is being gradually undermined, and falls frequently take 
place. The same action would undermine the formation of the 
sea wall, and in order to avoid this obvious danger, it is pro 
to construct groynes in front of the wall. Groynes when well 
built form an efficient protection to a foreshore where shingle or 
other proper material accumulate between the groynes, but as I 
found the quantity of shingle along the partof the coast where thesea 
wall is proposed to be constructed is very small, and any further 
supply is now stopped by the Harbour Works, I do not consider that 
the erection of groynes in front of the sea wall would beof any advan- 
tage. The strike of the sea would be very heavy on the foot of the 
wall,and the deposit of chalk in front ofit, which has also been pro- 
posed, would be useless, as can be seen by the way in which the 
falls of chalk from the cliffs are rapidly disintegrated and dis- 
appear. The design of the sea wall is not, in my opinion, of 

sufficient strength or height to protect the embankment and road 
from the effect of heavy gales. The parliamentary estimate for 
the whole work, including land and contingencies, is £97,500. At 
the inquiry the engineer of the promoters corrected this estimate, 
giving as his reasons that it was on convict labour, which he 
now finds is not obtainable, and also the shingle which he proposed 
to obtain from the foreshore for concrete, aa with which the sea 
wall is to be built, had lately largely diminished in quantity, and 
therefore shingle would have to be brought from Rye. It also 
appeared that the original estimate did not include a sufficient 
number of groynes, or the cost of making the embankment and 
road behind the sea wall, and the estimate has been revised and 
increased to £164,000. Sir John Jackson estimated the cost of the 
sea wall and embankment at from £160,000 to £180,000. I do not 
consider that a sea wall of sufficient strength and height, of alength 
of over three miles, can be constructed at half-tide level on a fore- 
shore so exposed, with an embankment and road, for the sum 
named, especially as a stone or concrete apron would be required 
in front of the wall to ensure its stability. 

‘*T am also of opinion that the land reclaimed by the sea wall will 
not, after a proper roadway is constructed, be of sufficient area to 
compensate the proposed company for the large outlay on the 
necessary works. The provisions of Clause 14 of the Bill, whereby 
the undertakers may make agreements with any landowner or 
other persons interested in the lands proposed to be reclaimed, to 
undertake the construction or maintenance of any portion of the 
embankment or sea wall, and raise money on mortgage towards 
the cost thereof, are very objectionable. I consider that if such a 
large foreshore work is to be constructed, it should be carried out 
in a continuous unbroken line by a company who have previously 
raised the requisite capital to complete the whole work. The 
promoters have shown wide limits of deviation on the deposited 
plans to enable them to take land above the cliffs at Langdon Hole, 
Fan Hole, and near St. Margaret’s Bay, for building purposes ; 
and I have been furnished with plans showing the roads required 
to develope the land. This part of their scheme would open out 
excellent building sites on abigh level like the Lees at Folkestone, 
and would appear to meet the requirements for extension at Dover 
better than a low-level embankment with houses shut in one side 
by the cliffs. The necessary inclined approach road on the side of 
the cliff could be erwin where necessary by a retaining wall 





being carried out on plans that will provide for proper railway and 
road approaches to the National Harbour.” 








THE EFFECT UPON THE DIAGRAMS OF LONG 
PIPE -CONNECTIONS FOR STEAM ENGINE 
INDICATORS.* | 

By Prof. W. F. M. Goss, 
Errors in indicator diagrams may arise from several causes, one 
of which is the = connecting the indicator with the engine | 
cylinder, It is admitted that, under the conditions of ordinary | 
practice, the presence of the pipe does not constitute the most 
prolific source of error, but it can be shown that it does cause | 
serious distortion in the form of the diagram, and it is believed that 
this fact merits more careful consideration than has heretofore 
Leen accorded to it. The writer has already called attention to the | 
fact that in road tests of locomotives, where the indicator is | 
attached to a len 
top of the valve 
be obtained only at slow speeds ; and has shown that, fora speed 
of 300 revolutions per minute, the diagram is likely to be in error 
as much as 17 per cent.t These early experiments were further 


h of pipe sufficient to bring the instrument to the | 
ox (a length of 34 ft. or more), a true card can | 








than the sea wall proposed I do not see any objection to this work | 


from pipe—were thus taken as rapidly as convenient, after which 
the position of the indicators was reversed, and the work repeated. 
There were thus obtained four cylinder cards and four pipe cards, 
one-half of each set having been made by one of the indicators, 
and one-half by the other. Next, by the use of closely drawn ~ 
ordinates the eight cylinder cards were averaged and combined in 
the form of a single card, and the eight pipe cards were in the 
same way combined to form a single pipe card. The two 
typical cards thus obtained, superimposed as in Fig. 2, con- 
stituted the record of the test. This process was repeated for 
each of the several conditions under which tests were made, 
It is proper to add that the accuracy of the indicators used, 
and the constancy of the conditions maintained, were such as to 
make each card almost, if not quite, the exact duplicate of the 
representative of its set. The diagrams presented are two-thirds 
size, the spring for all being 60 1b. 
ANALYSIS OF RESULTS. 

Different lengths of pipe.—The effects produced by the use of 
pipes hetween the indicator and the engine cylinder, of 5ft., 10ft., 
and 15ft. in length, are shown in Figs. 2, 3, and 4 respectively, 
the speed, steam pressure, and cut-off being constant. By refer- 


| ence first to Fig. 2, it will be seen that the effect of a 5ft. pipe is 


to make the indicator attached to it a little tardy in its action. 
Thus, during exhaust, when for a considerable interval of time the 




















used as the basis of a discussion concerning the precise character of 
the influence exerted by the pipe. They have now been followed 
by a more extended series of experiments, the results of which are 
herewith presented. 

All experiments were made in connection with a 7jin. by 15in. 
Buckeye engine. The power of this engine was absorbed by an 
automatic friction brake, by means of which a very constant load 
was obtained. The head end of the engine cylinder was tapped 
with two holes (a and », Fig. 1), both in the same cross section, and 
hence equally exposed to the action of the steam in this end of 
the cylinder. One of these holes (u) was made to serve for the 
indicator A, the cock of which was placed as close to the cylinder 
as possible. The hole / was made to receive one end of a U- 
shaped pipe, the other end of which entered a coupling fixed in the 
angle plate c. The cock of a second indicator, B, was screwed to 
this coupling. A single system of levers supplied the drum motion 
for both indicators. The closely-connected indicator, A, will here- 
after be referred to as the ‘‘cylinder-indicator,” and the cards 
obtained from it as ‘‘cylinder-cards.” It is assumed that this 
indicator recorded the actual conditions of pressure existing in the 
cylinder. In like manner the indicator B will be referred to as the 
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Fig. 1--Method of Attaching Indicators. 


change of pressure to be recorded is slight, the lines from the 
two indicators agree; but during the compression which fol- 
lows the loss of sensitiveness in the pipe indicator is made evident 
by its giving a line which falls below the corresponding line 
traced by the cylinder indicator. Similarly, during admission 
there is an appropriate agreement, while during the expansion 
which follows the lagging of the pipe indicator results in a line 
which is higher than the expansion line given by the cylinder 
indicator. As a result of this lagging in the action of the pipe 
indicator, its card is in error in the location and curvature of the 
expansion and compression curves; also in the location of the 
events of the stroke and in the area which it presents. The speed 
at which these errors are shown to occur is moderate—200 revolu- 
tions—and the length of pipe attached to the indicator is not 
greater than is often used. The general effect of a 10ft. length of 
pipe—Fig. 3—is the same with that of the shorter length, but the 
lagging action due to the pipe is more pronounced, and all errors 
are proportionately greater. The total range of pressure recorded 
upon the cards is less than the range existing in the cylinder. A 
still further addition to the length of the pipe brings changes— 
Fig. 4—into the form of the pipe card diagram which, while 
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The speed 


(200 revolutions per minute), 
the steam pressure (80lbs.), and the cut-off 
(approximately one-fourth stroke) were con- 
stant for above diagrams. 


jiagrams. 


‘* pipe-indicator,” and cards obtained from it as “‘ pipe-cards.” It | 
is assumed that this indicator gave a record which, when compared | 
with that given by the cylinder indicator, demonstrated the effect | 
of the pipe. 


The pipe fittings were all half-inch. A right-and-left coupling at 
d allowed ths U-shaped section d f b to be removed at will and 
replaced by a similar section of different length. Pipe lengths of 
5ft., 10ft., and 15ft. were used, length being measured from the 
outside of the cylinder wall to the end of the coupling under the | 
cock of the pipe indicator. The pipe and fittings were covered 
first with a wrapping of asbestos board, next with gin. of hair felt, 
and finally with an outside wrapping of cloth. It is to be noted 
that the bend in the pipe at f is easy, and that there is a continual 
rise in the pipe in its course from the cylinder to the indicator. 
New Crosby indicators were used, and were always well warmed 
before cards were taken. 
The results, which are presented in the form of diagrams— 
Figs. 2, 3, 4, &c.—were obtained in the following manner :—The 
engine having been run for a considerable period, and the desired 
conditions as to pressure, speed, and cut-off having been obtained, 
cards were taken simultaneously from the cylinder and the pipe- 
indicator. Two pairs of cards—i.e., two from cylinder and two 


* Abstract of a paper read at the St. Louis meeting of the American 
Society of Mechanical Engineers. 








built against the cliff, which would be a much less costly work 





¢ Proceedings of Western Railway Club, March, 1894, page 257. 





The steam pressure (80 Ib.), the length of 
pipe (10ft.), and the cut-off (approximately 
one-fourth stroke) were constant for above 


COMPARISON BETWEEN PIPE AND CYLINDER CARDS AT VARIOUS 


Fg. tL 


The cut-off as given above is approximate 
The steam pressure (80 Ib.), the speed (200 
revolutions per minute), and the length of 
pipe (L0ft.) were constant for above diagrams. 


SPEEDS AND CUT-OFFS. 


| 


entirely in harmony with those already discussed, are of such 
magnitude that the form of the card loses some of its character- 
istic features. The admission and expansion lines are lower, and 
the exhaust line is higher, than are the corresponding lines for the 
true card. Furthermore, 
while cards from pipes of 
5ft. and 10ft. in length 
present an area greater 
than that of the true card, 
the card from a 15ft. 
length of pipe makes the 
area less. It is evident 
that a pipe of suitable 
length would result in a 
diagram somewhat similar 
in form to that shown by 
Fig. 5 ; a pipe still longer would give a card which would be repre- 
sented by a single line, as AB, Fig. 5. It is true that the lengths 
of some of the pipes experimented with are excessive as compared 
with those commonly used for the connection of indicators, but 
this fact does not deprive the results of their significance. If 
pipes of 15ft., 10ft., and 5ft. in length will produce the effects 
shown by Figs. 4, 3, and 2, respectively, it is but reasonable to 
suppose that pipes of less than 5ft. in length will produce some 
effect. And, since the effect, of a 5ft. pipe is considerable, this 
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length must be greatly reduced before the effect ceases to be 
measurable. 

[The author next explains the cause of the slight differences in 
form between the cylinder diagrams taken under the same con 
ditions. These are attributed to changes in clearance produced 
by the different lengths of pipes leading to the other indicator, 
the greater surfaces exposed to the steam in the longer pipes, and 
to the flow of steam in and out of these pipes. He concludes 
that the existence of these differences in the cylinder diagrams 
does not in any way affect the results the paper is designed to 
present. Each cylinder card is true for the conditions under 
which it was taken. ] 

The effect of the pipe at different speeds.—The effects thus far 
discussed are those recorded for a constant speed of 200 revolutions 
per minute. In considering to what extent changes of speed will 
modify these results reference should be made to Figs. 6, 7, and 
8, which give a series of results for which all conditions were con- 
stant except that of speed. It will be seen that increase of speed 
produces modifications in the form of the pipe diagrams, which, in 
kind, are similar to those produced at constant speed by increas- 
ing the length of the pipe, but these changes are not great. For 
example, increasing the speed from 100 to 200 revolutions per 
minute —Figs. 6 and 7—produces less change than increasing the 
length of the pipe from 5ft. to 10ft.—Figs. 2 and 3. The fact that 
an engine runs slowly does not, therefore, seem to justify the use 
of an indicator at the end of a considerable length of pipe. Slow 
running reduces the error; it cannot be Sicnelad upon to elimi- 
nate it entirely. 

The effect of the pipe at different cut-ofis.—The relative effect of 
the pipe at different cut-offs, other conditions being constant, is 
shown by Figs. 9,10, and 11. It will be seen that the differences 
of — recorded during expansion by the two indicators, pi 
and cylinder, are approximately the same for all cut-offs ; but the 
relative effect of these differences upon the area of the diagram is 
most pronounced upon the smallest or shortest cut-off card. The 
fact that in Fig. 11 the steam line on the pipe card rises, while that 
of the cylinder card declines, constitutes a good illustration of the 
slowness with which the pressure in the pipe responds to that in 
the cylinder. The following conclusions constitute a summary of 
the data aiready presented :— 

(1) If an indicator is to be relied upon to give a true record of 
the varying pressures and volumes within an engine cylinder, its 
connection therewith must be direct and very short. 

(2) Any pipe connection between an indicator and an engine 
cylinder is likely to affect the action of the indicator; under 
ordinary conditions of speed and pressure, a very short length of 

ipe may produce a measurable effect in the diagram, and a 
ength of 3ft. or more may be sufficient to render the cards value- 
less except for rough or approximate work. 

(3) In general, the effect of the pipe is to retard the pencil 
action of the indicator attached to it. 

(4) Other conditions being equal, the effects produced by a pipe 
between an indicator and an engine cylinder become more pro- 
nounced as the speed of the engine is increased. 

(5) Modification» in the form of the diagram resulting from the 
presence of a pipe are proportionally greater for short cut-off cards 
than for those of longer cut-off, other things being equal. 

(6) Events of the stroke—cut-off, release, beginning of compres- 
sion—are recorded, by an indicator attached to a pipe, later than 
the actual occurrence of the events in the cylinder. 

(7) As recorded by an indicator attached to a pipe, pressures 
during the greater part of expansion are higher, and during 
compression are lower, than the actual pressures existing in the 
cylinder. 

_(8) The area of diagrams made by an indicator attached to a 
pipe may be greater or less than the area of the true card, 
i upon the length of the pipe; for lengths such as are 
ordinarily used, the area of the pipe cards will be greater than 
that of the true cards. 

(9) Within limits, the indicated power of the engine is increased 
by increasing the length of the indicator pipe. 

(10) Conclusions concerning the character of the expansion or 
compression curves, or concerning changes in the quality of the 
mixture in the cylinder during expansion or compression, are un- 
reliable when based upon cards obtained from indicators attached 
to the cylinder through the medium of a pipe, even though the 
pipe is short. 








LAUNCHES AND TRIAL TRIPS. 


On Tuesday, July 28th, Sir Raylton Dixon and Co. launched 
from their Cleveland Dockyards, Middlesbrough, a very handsome 
screw steamer, 320ft. by 43ft. 3in. by 25ft., built to the order of 
Messrs. Gellatly, Hankey, Sewell, and Co., of London, and in- 
tended for the River Plate trade. The vessel is of the spar deck 
type, with poop bridge and forecastle, classed 100 Al at Lloyd’s, 
and has a deadweight capacity of about 4200 tons on a light 
draught of water. The accommodation for captain, officers, and 
engineers is in houses on bridge deck, and crew in top gallant 
forecastle. The engines, by the North-Eastern Marine Engi- 
neering Company, Wallsend, are of the triple-expansion type, 
having cylinders 23in., 36in., 59in. by 42in., and supplied with 
steam by two large single-ended boilers working at 180 1b. pressure, 
and fitted with Howden’s system of forced draught, duplicate fan 
engines, and other improvements. The boilers are also con- 
structed to pass German law requirements. On leaving the ways 
she was named Oceana. 

On Tuesday, the 28th inst., Messrs. Wigham, Richardson, and Co. 
launched from their Neptune Shipyard, Newcastle-on-Tyne, a steel 
screw steamer, which they are constructing to the order of the New 
York and Pacific Steamship Company, of London, for their West 
Coast Service. The vessel is 379ft. in length by 48ft. beam, she has 
a poop, bridge, and top-gallant forecastle, and will be rigged as a 
fore-and-aft schooner. She is to be fitted with triple-expansion 
engines, which, with the boilers, are also being constructed by 
Messrs. Wigham, Richardson, and Co. The boilers are fitted with 
Serve tubes and Ellis and Eaves’ induced draught arrangement. 
She will also have a very complete equipment for working both 
ship and cargo, including an installation of electric light, wherein 
attention has been paid to arrangements of cargo lights, &c., and 
eight large steam winches, powerful steam windlass, &c. The 
owners were represented at the launch by Mr. T. Todd, of London, 
their superintendent engineer, under whose care the vessel is being 
constructed. 

The s.s, Borjom was taken on her trial trip on the 24th inst. off 
the Tyne. This vessel has been built by Messrs. Sir W. G. 
Armstrong and Co., under the supervision of Messrs. Flannery, 
Baggallay, and Johnson, of London and Liverpool, and is of the 
following dimensions :— Length, 320ft.; breadth, 42ft.; depth, 
moulded, 22ft. 2in. The vessel has been constructed to the order 
of A. Mr. Mantachoff, of Tiflis, for the transport of petroleum 
in bulk. She is of a somewhat novel design for an oil steamer, and 
embodies much of the whaleback or turret type. She is fitted 
with very powerful pumping machinery for the quick discharge of 
liquid cargo, in addition to a complete plant of winches and 
derrick gear for dealing with case oil cargo, which it is intended to 
carry. The North Eastern Marine Engine Works, of Sunderland, 
have supplied the engines, which are of ample power, having 
cylinders of 24in., 40in., 64in., by 42in. stroke. The vessel 
attained a speed of 10°75 on her trial in a light condition. The 
boilers are also fitted with appliances for burning liquid fuel, a 
special installation of a very complete character having been fitted 
with this end. Alternate fittings for coal are supplied and trials 
were made with both solid and liquid fuel. The vessel is lighted 
throughout with electric light, and her arrangements for the special 
trade are of the most complete character. 

On Saturday, July 25th, 1896, the s.s, Taquary, the first of two 








sister steamers constructed at the Cleveland Dockyards of Sir 
Raylton Dixon and Co., for the Hamburg Siid-Amerikanische 
Dampfschiffahrts Gesellschaft, was taken out to sea for her official 


trial trip, under the command of Captain Evers. The vessel is of 
the spar deck type, and built to Bureau Veritas highest class, 
under the supervision of Mr. F. G. Dietze, and has been specially 
designed and fitted to meet the requirements of the Company's 
passenger and general trade to Rio Grande. Her principal dimen- 
sions are :—Length, 310ft. 6in.; beam, 41ft. 2in.; depth moulded, 
26ft., with a deadweight carrying capacity of about 3960 tons. 
The first-class passenger accommodation is fitted up under the 
bridge, with dining saloon in house on bridge deck. Commodious 
and well ventilated quarters for about 326 emigrants are also pro- 
vided aft in poop and ’tween decks. The decks are sheathed with 
teak, and all the fittings and accommodation are of a particularly 
complete and first-rate description. Triple expansion engines have 
been fitted by Messrs. Thomas Richardson and Sons, Hartlepool, 
having cylinders 20in., 33in., 57in. by 45in. stroke, supplied with 
steam by two large boilers working at 205lb. pressure. At the 
conclusion of the trials, which were very successful and satisfac- 
tory, the vessel proceeded to Hamburg to load for South America. 

On Saturday July 25th, 1896, Furness, Withy, and Co. launched 
from their yard at Hartlepool a large steel screw steamer, built to 
the order of Messrs. R. Stewart and Co., Liverpool. She is a fine 
type of a modern cargo boat measuring over 340ft. in length, and 
built throughout of Siemens-Martin steel, with a large measure- 
ment and deadweight capacity, and built to the highest class at 
Lloyd’s. The vessel is of the spar deck type with poop, bridge, and 
a topgallant forecastle. The holds are fitted with iron grain divi- 
sions, and all decks, deck erections, skylights, bulwarks, bulkheads, 
&c., are constructed of steel and iron; cellular bottom fitted all 
fore and aft for water ballast. The greater portion of the plates 
are in 24ft. lengths, making the structure of the ship very strong. 
Six steam winches, donkey boiler, patent steam steering gear 
amidships, screw gear aft, direct steam patent windlass, stockless 
anchors, hauling into hawse pipes, and other modern appliances 
are fitted for the handy working of the vessel. The saloon and 
cabin, providing accommodation for the captain, &c., is handsomely 
finished in polished hardwood. The steamer will be rigged asa 
two-masted fore-and-aft schooner ; and has been constructed under 
the supervision of Mr. W. Menzies, of Newcastle-on-Tyne. She 
will be fitted with triple expansion engines by Messrs. Westgarth, 
English and Co., Middlesbrough. On leaving the ways she was 
named Commonwealth by Miss Schofield. 

From the east yard of Messrs. C. S. Swan and Hunter was 
launched on the 25th inst. a large and finely modelled screw 
steamer for the Pacific Steam Navigation Company for the home 
and Pacificline. She was named the Corcovado by Mrs. Alexander, 
the wife of the company’s resident inspector. The Corcovado is the 
largest cargo steamer in the company’s fine fleet of vessels. Her 
length is 405ft., 47ft. 3in. beam, and 32ft. 9in. depth. Her dead- 
weight will be about 6500 tons. She will be fitted to the owners’ 
highest standard in all respects, the cargo and mooring arrange- 
ments receiving special attention, and nothing has been spared to 
ensure success in every a She has nine special steam 
winches, also eleven cargo derricks and spans for quick despatch. 
Three steel decks, the upper one being partially sheathed with 
teak, Hall’s stockless anchors, and Harrison’s steam steering engine. 
She is fitted with seven water-tight bulkheads, and a cellular double 
bottom all fore and aft, divided longitudinally into ten compartments. 
Triple-expansion engines are being constructed by the Wallsend 
Slipway and Engineering Company, cylinders 24in., 40in., 66in., 
and 5lin. stroke, with three large boilers, all adapted for a work- 
ing pressure of 1901b. per square inch. Independent centrifugal 
circulating pump, Weir’s feed pumps, steel shafting throughout, 
bronze propeller blades, and all other details of the highest class 
will be supplied. The work has been rapidly executed under the 
able direction of Captain Conlan and Mr. James Thomson, the 
company’s marine and engineering superintendents. We are 
pleased to add that Messrs. C. S. Swan and Hunter have also been 
favoured with a duplicate order from the Pacific Steam Navigation 
Company, which will be immediately proceeded with. It is also of 
interest to note that the Corcovado is the first steamer ordered by 
this old-established company from East Coast builders. 

We recently published an account of the launch of the screw 
steamer Alette, built to the order of Mr. O. W. Nordin, of Paris, 
by Messrs. Wm. Gray and C., of West Hartlepool, and the vessel 
having received her machinery at the Central Engine Works, and 
been finished up, has now had her trial trips and proceeded on 
her ordinary work. The vessel is a noteworthy one, inasmuch as 
she has several special features adapting her to a special trade— 
that of carrying long timber. She is 336ft. in length, 48ft. in 
breadth, and 24ft. 2in. deep, and is fitted with a long bridge and 
short topgallant forecastle. The holds are fitted with exception- 
ally large hatchways, very deep framing, with web frames and web 
beams, so as to dispense entirely with the obstruction of beams 
and pillars, and thus adapt them to the special timber trade in 
which the vessel is to run. The decks carry seven powerful steam 
winches, as well as steam steering gear amidships and hand 
steering gear aft. The engines are of the well-known triple- 
expansion type, manufactured at the Central Marine Engine 
Works of William Gray and Co., and have cylinders 24in., 38in.; 
and 64in. in diameter respectively, with a piston stroke of 42in. 
They are supplied with steam at 160 lb. working pressure by two 
exceptionally large boilers of the type regularly manufactured at 
these works, viz., with the shell plates welded at the corners of 
their seams and flanged to receive flat end plates, which method 
makes so excellent a job and avoids the troubles that are incident 
to the method of flanging the end plates. The high-pressure 
engine is jacketed at full boiler pressure, and the engines generall 
are of the design tested by Professor Kennedy in the s.s. Iona with 
such excellent results. The vessel ran round to Blyth from Hartle- 

ool to take in her first cargo, having on board Mr. Ferguson, of 
Newcastle, together with Mr. Ferguson, jun., and the Misses 
Ferguson and Mrs. Schubert, Captain Nordahl, of Stockholm ; 
Mr. Linfors, consulting engineer, Helsingfors, Finland ; Mr. Jean 
Drakenberg, M.I.N.A., Stockholm ; and Mr. Thompson, Sunder- 
land. Having taken on board some 5000 tons deadweight, she 
proceeded on Saturday from Blyth to make a loaded trial on the 
measured mile off Whitby, which trial was performed in a most 
satisfactory manner. The engines ran admirably throughout, and 
at a steady speed of 66 revolutions per minute. The unusual result 
occurred that out of three runs over the mile in alternate direc- 
tions, the vessel passed the mile within a second of the same time 
each time, giving a speed of almost precisely 10 knots per hour, 
the weather at the time being very gusty, with squalls of rain and 
considerable swell. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Goop attendance on ’Change, Theshipments of steam coal con- 
tinue fully up to the average, with fair forward demand, and prices 
without change. House coal very steady. The demand for tin- 
plates continues good, with firm prices. The iron and steel works 
are fully employed. 

Coal: Best steam, 8s. 3d. to 8s, 6d.; seconds, 7s. 9d. to 8s.; 
house coal, best, 10s.; dock screenings, 5s.; colliery small, 4s. 6d. 
to 4s. 9d.; smiths’ coal, 6s. 6d.; patent fuel, 10s. 3d. Pig iron: 
Scotch warrants, 45s. 11}d.; hematite warrants, 46s. 84d. f.o.b. 
Cumberland ; Middlesbrough, No. 3, 36s. 9d. prompt; Middies- 
brough hematite, 44s. 4d. Iron ore: Rubio, 12s.; Tafna, 11s. 6d. 
Steel: Rails, heavy sections, £4 15s.; light ditto, £5 5s. f.o.b.; 
Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens tin-plate bars, 
best, £4 10s., all delivered in the district, net cash. ‘Tin-plates: 
Bessemer steel, coke, 9s. 9d.; Siemens, coke finish, 10s.; ternes, 
per double box, 28 by 20 c, 19s. to 20s. 6d. Pitwood, 16s. to 
16s. 3d. London Exchange Telegram: Copper, £48 12s. 6d.; 
Straits tin, £60 1s, 3d. Freights steady. 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 

TRADE still wears a satisfactory appearance, and the reports 
brought to Birmingham ’Change to-day—Thursday—are in nearly 
all cases of a gratifying character. Export buyers ‘are supplying 
good orders for common bars, hoops, sheets, and galvanised iron 
for Australia, the Cape, India, the West Indies, and some of the 
Mediterranean markets, while home buyers are expressing more 
than an average demand for this time of the year. On the whole 
the market has a more active appearance than at any date since 
January last, and many firms have enough orders to take them 
into next quarter. 

In finished iron bars are quoted £7 to 47 12s. 6d. for best 
marked ; £6 10s. for best merchant bars; and £5 10s. to £6 for 
common. The unmarked bar makers announce that in addition 
to manufacturing common bars, they also turn out marked bars 
for which their price is 10s. to £1 above the price of the common 
qualities, and they state that they are doing a large business jin 
such iron. Shropshire and North Staffordshire common bars are 
understood to be cbout 5s. per ton below South Staffordshire 
prices, and some of the small chain makers are using a larger 
tonnage than usual of this iron, 

Sheets are conimanding good prices on the basis of £7 for 24 
gauge and £7 lds. for 27 gauge, though occasionally firms not 
quite so well placed for orders as the majority will take £6 17s. 6d, 
for the first and £7 10s. to £7 12s. 6d. for the latter. Singles are 
quoted the same as doubles, namely, £6 17s. 6d. to £7. Neil chests 
are £6 15s,, and galvanised iron £10 10s. to £10 15s. f.o.b. Liver- 
pool for ordinary brands, and £11 10s. to £11 15s. for special 
qualities. Hoop of thin gauges such as 10, 11 and 13 are quoted 
about £7, while ordinary gauges are quoted £6 5s., and steel hoops 
£6 10s, Gas strip is £5 7s. 6d. to £5 10s., and angles and tank 
iron are £6 lds, to £7. 

Exceptional activity exists in the steel trade. Sellers of steel 
tin bars and blooms and billets profess in some circles that there 
is quite a ‘‘ famine” in this material, the supplies having run short 
through the works at a distance being busier on heavier sections, 
Even such offers as £4 10s. to £4 12s. 6d. are, it is asserted, un- 
availing in some quarters to secure makers’ acceptance of orders, 
Staffordshire steel engineering and bridge plates are £5 10s, to 
£6, boiler plates £6 5s. to £6 10s., and angles £5 5s, 

Steel sheets rolled by the black sheet makers from imported tin 
bars are quoted £7 7s. 6d. to £7 10s. for 24-gauge, and £8 5s. for 
27-gauge, makers explaining that consumers will give 7s. 6d. to 
10s. per ton for steel sheets over iron, but not more. Steel tin 
bars, out of which this material is rolled, are about £4 5s. to 
£4 7s. 6d. 

The pig iron makers have a moderate demand, though the new 
contracts are chiefly for limited supplies, but some heavy bargains 
were entered into at the opening of the quarter. Prices are firm 
at 34s, 6d. to 35s. 6d. for forge Staffordshire cinder pig, and 37s, 
to 38s. for foundry ; part-mine forge, 38s. to 39s., and 42s. 6d. to 
453.; and for special brands as high as 50s. for foundries ; and all- 
mine, 55s, to 57s. 6d. for forge sorts, and foundries, 60s. Midland 
forge qualities show little change on the basis of 40s. to 42s. less 
24 per cent., while foundries are 43s, 6d. to 45s, 6d., and occasion- 
ally 46s. 6d. less 24 per cent. 

Considerable satisfaction is expressed in Birmingham and Mid- 
land railway wagon circles at the issue of tenders by the Man- 
chester, Sheffield, and Lincolnshire Railway Company for the 
rolling stock in connection with the equipment of its new line 
to London, which is approaching completion, The requirements 
include 8000 wagons, besides carriages, engines, rolling stock, and 
accessories, and the contracts will amount to over half a million 
sterling, exclusive of locomotives. As the stock will be required 
within a limited period, it is expected the contracts will be dis- 
tributed amongst several Midland firms. 

Owing to the expansion of business, the directors of T. Parker, 
Limited, electrical engineers, Wolverhampton, have decided to 
enlarge greatly their works. For this purpose the shareholders 
have subscribed the whole of the uncalled up capital which now 
stands at £75,000. It is intended to double the area of the prin- 
cipal workshops in order to deal more expeditiously with the orders 
that are reaching the firm. 

A prospectus has been issued of the new Credenda Tube Com- 
pany, Birmingham, which has been formed to purchase the 
Credenda Tube Company, which was established in 1888, and manu- 
factures weldless steel tubes. The purchase money as a going 
concern is £110,000. Accountants have certified that the profits, 
based on the nine months ended June 30th, 1896, would amount 
for the year to a sum sufficient to pay interest on the contemplated 
debentures, and a dividend at the rate of 10 per cent. per annum 
on £60,000, which is the amount of the public shares now offered 
for subscription. 

The Birmingham Small Arms and Metal Company, Thomas 
Bolton and Sons, Elliott’s Metal Company, King’s Norton Metal 
Company, and G. Kynoch and Co. have posted notices at their 
works declining to Join the newly-formed Metal Manufacturers’ 
Association. 

The state of the coal trade is much discussed, and the low price 
at which gas and steam coal is selling is a matter of much surprise. 
Plenty of North Staffordshire and Wigan good quality screened 

as coal is, it is stated, available at 6s. per ton at the pits, while 
) ratsertnd coal is selling at 5s. 6d., at which price contracts will 
be accepted twelve months forward. North Wales gas coal of good 
quality is making not more than 6s. 4d. at the pits, or 10s, delivered 
in this district, and it is understood that, rather than take this 
price, some firms are refusing contracts, and prefer to risk selling 
the fnel for ocean steam purposes. The Birmingham Corporation 
contract of 460,000 tons of gas coal is understood to have gone 
mainly to Derbyshire and North Staffordshire colliery owners, 
while the North Wales and Cannock Chase firms have taken the 
remainder. One North Staffordshire colliery has taken 60,000 tons 
of the contract. The Aldridge Colliery Company, Cannock Chase, 
is understood to have about 10,000 tons, at about 6s. or 6s. 6d., at 
the pits, making the price delivered to the Gas Committee about 
8s. 3d. or 8s. 9d. per ton. 

The demand for coal has increased owing to fear on the part of 
consumers that there may be a strike. At one of the Warwickshire 
pits the men were asked to work throughout last Saturday, but as 
they already had had five full days that week, they declined. 
From three to four and a-half days od week are being worked at 
most. of the Warwickshire pits. he standard rate of pay is 
4s, 64d. a day for the ordinary classes of labour, but some of the 
stallman esr. as much as 6s, per day. In fact, this coalfield, which 
produces fuel chiefly for manufacturing purposes, forms a strong 
contrast just now to the Cannock Chase district, where the class of 
fuel obtained is domestic. About 5000 men are employed under- 
ground in the Warwickshire coalfield, of whom over 4000 are 
members of the Federation. The Warwickshire branch has a 
credit balance of £7310 at the present time. It is calculated that 
a ten per cent, reduction wouid mean a drop of about 2s. per week 
to the men, and a gaining of about 3d. per ton to the employers 
Last years’ production of the Warwickshire pits was 2,165,410 tons, 








NOTES FROM LANCASHIRE, 
(From our own Ocrrespondents.) 

Manchester.—The outlook throughout the engineering and iron 
trades of this district continues of much the same satisfactory 
character that I have reported recently. The reviva! of activity 
that has come over the engineering industries during the present 
year is fully maintained ; new work comes forward, if anything, 
in increasing quantities, and in many departments skilled workmen 








juny 31, 1896. 


THE ENGINEER 


125 








are becoming more and more difficult to obtain, the local trades 
union societies being almost clear of really efficient men at bata sed 


out of employ. This activity in the principal iron-using industries 
is necessarily taking into a from ironmakers and manu- 
facturers a large quantity of both raw and finished material, and 
some of the pig iron makers in this district are so heavily sold 
that they have practically little or nothing to offer over the 
remainder of the year. As regards finished material in iron, one 
or two local works are now well booked over the next two or three 
months, and in all descriptions of manufactured steel for structural 
purposes there has been a large business doing recently, which is 
gradually sending up prices. 

No material alteration can be reported in the iron market here. 
The Change meeting at Manchester on Tuesday was fairly well 
attended, with a steady business reported for current require- 
ments, and some inquiry for delivery over next year, which, how- 
ever, is scarcely entertained by either makers or merchants, buyers 
being rather of opinion that they ought to be able to place 
forward orders at some reduction upon present rates, whilst sellers 
consider the outlook too uncertain to justify speculation on this 
basis. In pig iron a fair amount of buying is reported, consumers 
renewing contracts as they fall out at current rates, or covering 
themselves for any special orders they may secure; whilst 
makers being mostly well sold, and customers taking their de- 
liveries freely against contracts, are firm at late rates, although 
in the open market there is underselling. For local and district 
brands quotations remain unchanged, Lancashire foundry pig 
iron being firm at 46s, 6d., less 24, delivered Manchester, 
and forge at 44s, delivered Warrington; Lincolnshire, 43s. to 
43s. 6d, for foundry net cash, delivered Manchester ; and 42s. to 
{2s, 6d. for forge, delivered Warrington ; and Derbyshire foundry, 
45s. up to 47s. net, delivered here. Outside brands offering in this 
market show come irregularities, In Middlesbrough iron very low 
figures are quoted for ordinary brands, offering through second- 
hands, and for Scotch iron, although — advances are being 
asked in one or two cases, these are altogether unobtainable. 
Prices for Middlesbrough average 45s. 4d. to 46s. net cash, 
delivered Manchester; with Eglinton, 46s. 3d. delivered ports, 
47s. Preston, and 48s, 6d. delivered at the Manchester docks. 

In the finished iron trade a satisfactory weight of new business 
comes forward, which is filling up the books of local makers 
fairly well ahead, and prices are very firm at full quotations. For 
Lancashire bars, however, makers are scarcely yet in a position to 
put up their official prices to £5 12s. 6d., the general figure, apart 
from occasional small orders, being still about £5 10s., but for 
North Staffordshire qualities £5 12s. 6d. to £5 15s, delivered here 
represent the minimum prices, Other descriptions of manufactured 
iron are without quotable change, sheets being steady at £7 5s. to 
£7 10s., with the Association list rates for hoops remaining at 
£6 2s. 6d. forrandom to £67s. 6d. for special cut lengths, delivered 
Manchester district, with 2s. 6d. less for shipment. 

A weak tone prevails in the steel trade, so far as raw material is 
concerned, and although makers of hematites are firm at 57s. 6d., 
less 24, for good foundry qualities, delivered Manchester, they are 
practically out of the market, owing to underselling by merchants 
who are securing what business there is offering. In manufactured 
goods, however, a hardening up in prices is noticeable, advances 
of 2s. 6d. per ton having been made, in some cases, for general 
structural material ; steel bars now average about £6 to £6 5s., 
and although makers of steel boiler plates cannot get above £6 5s. 
delivered in the Manchester district, they are indifferent about 
securing business on this basis. 

In the engineering industries the position generally shows no 
material alteration, reports from most quarters continuing very 
favourable as to the satisfactory condition of trade. In practically 
all departments works are kept fully going, with new orders coming 
forward freely in most branches, and establishments in man 
cases are scarcely in a position to guarantee anything like quic 
delivery upon new work now being offered, owing to their being so 
pressed with orders already in hand. The above remark applies 
=m to machinists and tool makers, whilst stationary engine 
puilders are also heavily engaged for some time to come, and boiler 
makers, as a rule, have orders on the books which keep them well 
employed. For locomotives and general railway plant new work 
is also as placed in considerable quantity, the Manchester, Shef- 
field, and Lincolnshire Railway Company having given a large 
order for wagons to one local firm. The principal shipbuilders on 
the Mersey are kept busily engaged with work in hand, but there 
is nothing specially new to report with regard to fresh contracts 
coming forward. 

During the past week the matter chiefly engaging attention in 
the coal trade has been the dissolution of the Board of Concilia- 
tion. Notwithstanding, however, the excitement which has been 
created in the daily press, and the no small amount of uneasiness 
which has been evident on the part of consumers as to possible 
contingencies, the collapse of the Board is generally looked upon 
with indifference in the coal trade, colliery representatives in 
many cases being thankful rather than otherwise that an arrange- 
ment which has hitherto mainly favoured the miners is drawing 
to a close ; and certainly no apprehensions exist in well-informed 
quarters that there will be any general move on the part of the 
coalowners for enforcing a reduction in wages, or any counter-action 
by the Miners’ Federation which would lead to another general 
cessation of work. So far as I can gather, the most likely prospect 
is that collieries will go on in sane the same fashion as of late, 
miners being content so long as wages are maintained at their 
present level, whilst, notwithstanding some relief as regards cost 
of production would seem requisite to meet the present depressed 
condition of trade, the season is far too advanced for coalowners to 
take any effective measures for securing a reduction on the exist- 
ing rates of wages, 

n course of a conversation I had with an official of the Miners’ 
Federation, he said that no move had been made by either side to 
stave off the approaching break up of the Conciliation Board ; but 
although the Board would, therefore, almost inevitably cease to 
exist at the close of the present week, the miners’ leaders did not 
anticipate any very serious consequences. They believe that in 
the immediate future, at any rate, wages will, speaking generally, 
remain on their present basis, and that cuioeae the Coalowners’ 
Federation were unwilling to bind th lves toa minimum wage 
for any defined period, they will not attempt any general move 
for enforcing a reduction. Up to the present no notices had been 
sent in from either side with regard to any alteration in wages, 
and any disputes that were now pending were chiefly of a local 
character. 

With regard to actual business in the coal trade, the demand is 
not so pressing as it was immediately after the failure of the Con- 
ciliation Board Conference, but there is still a good deal of extra 
buying, and pretty near full time is being worked at the pits, the 
general average being four to five days per week. The excitement 
which characterised the market is, however, steadily disappearing, 
and in round coals advanced prices which were being quoted in 
a few isolated cases have had to be abandoned, but as regards engine, 
in the open market, or for extra qualities, collieries are main- 
taining the 3d. to 6d. per ton advance which has been very generally 
quoted for the last two or three weeks, Inthe better qualities of round 
coals suitable for house fire purposes, consumers, although believ- 
ing that there is now no serious apprehension of a general strike, 
evidently deem it prudent to get in their winter stocks before going 
away on their holidays, or at any rate, a couple of months or so 
before the usual period, and consequently the demand is fairly 
active, which, however, simply means that there will be a quiet 
period later on. Prices are firm at list rates, but no appreciable 
upward move has been made. Steam and forge coals met witha 
moderate inquiry, but supplies are still more than ample to satisfy 
the demand, and prices continue low, 6s. representing the full 
average figure at the pit mouth. For shipment the extra inland 
demand has givena hardening tendency to prices, whilst there has 
also been a rather better inquiry for medium qualities for domestic 
purposes, and the minimum prices are now 7s. to 7s, 3d, for 











common round coals, delivered ports on the Mersey. With regard 
to engine classes of fuel, the demand, notwithstanding the increased 
production, continues in excess of supplies, and although it is ex- 
ceptional where colliery proprietors have advanced their rates for 
the ordinary requirements of regular customers, higher prices are 
quoted where extra su are asked for, or business is offered 
from new customers. The average pit prices are about 3s. to 3s, 6d. 
for common slack, 4s, to 4s, 3d. for medium sorts, and 4s, 9d. to 
5s. 3d. for best qualities, 

Barrow.—The hematite pig iron trade is steadily employed, and 
orders are coming to bend ‘Seay from all parts, The production 
is well maintained, and makers are largely sold forward in Bes- 
semer qualities, Very little is being done in forge and foundry 
iron, and the production is small. Prices are firm and steady at 
48s, to 49s, per ton net f.o.b, for mixed Bessemer numbers. ar- 
rant iron has regained strength since the ‘‘ bears” have been 
warded off, and prices now stand at 46s, 94d. net cash sellers ; 
46s. 9d. buyers. Stocks show a further reduction, and this week 
the shrinkage represents 395 tons, leaving stocks in hand at 
314,739 tons, or an increase of 25,564 tons since the beginning of 
the year. Thirty-seven furnaces are in blast, as compared with 
thirty in the vorresponding week of last year. 

Iron ore is in steady request, but local raisers cannot do as much 
business as was the case when they had the market to themselves, 
tbe importation of Spanish ores on a large scale recently having 
handicapped local raisers very much, and especially so in view of 
the fact that a steadiness and continuance characterise this new 
feature of imports. Average qualities of iron ore are quoted at 
10s. per ton net at mines, and Spanish sorts are at 12s, 6d. to 13s. 
per ton net at West Coast \. 

The steel trade is very busy, and orders are numerous and of 
importance. Rails are in ially brisk request, and makers 
have their order books well lined for the winter months. Indeed, 
prospects industrially are good for next spring. Prices are firm at 
£4 15s. per ton for heavy sections, net f.o.b. The business doi 
in other branches of the steel trade is active, and the outlook is all 
round very satisfactory. 

The shipbuilding and marine engineering trades are busy, and 
orders are offering of some importance. The work in hand is 
receiving marked attention, and is being rapidly disposed of in 
view of other important contracts that are pending. 

The Naval Construction and Armaments Company has declared 
a dividend of 4 per cent, per annum on the year’s working, ending 
June 30th last. 

The coal trade is quiet, and prices are low. Coke is in good 
demand at steady prices. There is an improved demand for coal 
on shipping account. 

The shipping trade is busier. The exports from West Coast 
ports during the past week represent 4540 tons of pig iron and 
15,811 tons of steel, as compared with 8000 tons of pig iron and 
12,700 tons of steel in the corresponding week of last year—a 
decrease of 3460 tons of pig iron and an increase of 3111 tons of 
steel. The exports of pig iron during the year so far as it has 
proceeded are 178,720 tons and of steel 292,760 tons, as compared 
with 156,573 tons of pig iron and 214,520 tons of steel in the corre- 
sponding — of last year—an increase of 22,147 tons of pig iron 
and 78,240 tons of steel. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A LARGE demand is at present coming in for steam coal, nuts, 
and manufacturing fuel, owing to the uncertainty of the future 
conditions of the coal trade. It is the general opinion in this 
district that a general stoppage will be averted. Three weeks will 
have to elapse before many of the pits can be closed, on account 
of the owners having to give their men fourteen days’ notice. 
Owing to the increased request, better time lias been worked, one 
or two of the thick seam collieries working the full week. There 
is a very large demand for house coal, both from the home markets 
and London and the South. This is very satisfactory to the men, 
considering that in this district they are receiving a higher rate of 
wages than in any other coalfield. The coalowners have the addi- 
tional mapege A of increased railway rates. Quotations for house 
coal run as follow :—Silkstone coal realises 7s. 6d. to 8s. per ton 
for best qualities, and 7s. per ton for secondary sorts. Barnsley 
house very plentiful ; g soft coal realises 6s, 6d. to 7s. ; thin 
seam, 4s, 6d. to 5s. per ton at the pits in quantities. Hull is 
taking an average tonnage, a fair weight being sent from the South 
Yorkshire district. Trade with Grimsby, in spite of the large 
amount of Derbyshire coal sent to that port, is fairly active, but 
only a poor tonnage is being forwarded to Goole. 

he railway companies are having a large quantity of coal de- 
livered on contract account, and prices have an upward tendency. 
Best qualities of steam coal realise 7s. 6d. to 7s. 8d.; secondary 
sorts and Parkgate seam are obtainable at 6s. to 6s. 3d. per ton. 
Slack and small coal are in good demand, mainly for stocking pur- 
poses. An increasing trade is being done in om making. Many 
coalowners are erecting new ovens and re-lighting old ones, and 
thus consume all the small coal they produce. t qualities of 
slack sell at 3s. 6d. to 3s, 9d., and ordinary pit slack 2s. 6d. to 
2s. 9d. per ton; smudge, which is scarce, commands ls. 6d. to 
1s. 9d. per ton’; although coke is produced in very large quantities, 
the demand is quite equal to the supply. North Lincolnshire is 
receiving a steady tonnage, a similar remark applying to Derby- 
shire and Northamptonshire. Values range from 10s. to 12s. per 
ton, according to quality and quantity required. 

A Birmingham telegram has been printed pretty extensively, 
setting forth that the Midland Railway Company had made con- 
tracts for locomotive fuel at extraordinarily low prices, and one 
particular contract at 4s. 6d. per ton was instanced. Mr. Williams, 
the secretary of the Midland Company, declares positively that 
these statements have no foundation in fact, and desires their 
public contradiction. ‘‘The Midland Company,” he adds, “‘ have 
recently made their annual contracts for locomotive coal from the 
Nottinghamshire, Derbyshire, and South Yorkshire Collieries at 
prices which are practically similar to those paid in 1895.” 

The heavy trades remain in the same flourishing condition, The 
demand for railway material is very good, owing to the free order- 
ing by the Manchester, Sheffield, and Lincolnshire Railway of 
rolling stock for their new extension to London. Of the heavy orders 
mentioned last week I am now able to give particulars. Messrs. 
Beyer, Peacock, and Co., of Gorton, are constructing a large num- 
ber of engines, and tenders for something like 6060 ns and 
brake vans have heen let to Messrs. Cravens, Darnall, Sheffield, 
and the Ashbury Carriage and Wagon Company, Openshaw. All 
the steel for the wagons will be supplied by Sheffield firms. 
Tenders have also been invited for the construction of a number of 
carriages of all descriptions, The statement, however, that the 
Midland Company had recently placed locally a large order for 
rolling stock is not correct. The immediate future of the railway 
material trade —— most encouraging. The armour-plate firms 
are well employed on work for the home Government. Up to the 
time of writing no fresh orders have been received from the Admi- 
ralty, but they are expected before the existing work is finished. 

The iron trade is in a steady condition, and values are fairly well 
maintained. The means of output are so large, however, that it 
is not considered prudent to attempt to raise prices at/the present 
time. The quotation for Derbyshire forge iron is 41s. per ton, 
foundry fetching 42s., while Lincolnshire forge and foundry realise 
39s, and 40s. respectively. It is rumoured that some firms are 
selling hematite iron at greatly reduced rates. An explanation is 
soon to hand. A few merchants expecting a larger demand and 
higher prices than have been reached, find themselves overbought, 
and have realised their stocks at the best possible prices. Makers, 
however, are well booked ahead. est Coast hematites are at 
57s. 6d., although representatives in the city have asked 58s. to 
59s, 6d. East brands 2s, per ton lower. 





The steel houses report business very brisk. Bessemer is readily 
sold both at home and abroad, and the improvement in the railway 
material trade will have a beneficial effect on prices. Crucible 
steels are well inquired after, best tool steels commanding high 
prices. Siemens-Martin steel, although not in such a large demand 
as Bessemer, is selling actively. Bessemer billets, of special car- 
bons used in the Sheffield trades, £5 12s. 6d. to £6; bar iron, 
£5 10s, at manufacturers’ works, £6 in warehouses; Siemens- 
Martin acid steel £7 10s., average qualities. Steel is in excellent 
d d in co tion with the manufacture of electric light 
machinery, as well as for general machinery. Steel coke realises 
£1 per ton net at the stations, and there is no difficulty in disposing 
of the production on these terms. For North-country foundry 
coke £1 to £1 6s. per ton is paid. 

The steel tubing used in the construction of American cycles has 
up to the present time been sent from this country. It is believed 
that the Americans will soon be able to supply their own people, 
and send large quantities to compete in the European markets. 
The production of bicycles in the United States this year is esti- 
mated to reach 1,200,000, and the steel :tubi used about 
24,000,000ft. Establishments are reported to be close upon com- 
pletion in that country capable of producing 72,000,000ft. of tubing 
a@ year. 

cai of the lighter industries are very encouraging. The 
rolling mills, the key to the state of trade in the lighter staple 
businesses of the city, are well employed. 

Mr. William Bailey, the Nottingham Miners’ Association, who 
has been ill for some time, died at his residence, Nottingham-road, 
New Basford, on the 26th inst., at the age of forty-five. Mr. 
Bailey was born in 1851 on the Island of St. Helena, his father 
being a soldier in the garrison. On his father’s return to this 
country young Bailey went into Yorkshire, and secured an appoint- 
ment at the Fence Colliery, Woodhouse, Hull, and afterwards at 
Beighton, Derbyshire, and Norwood colliery, Killamarsh, where he 
was chosen by his fellow-miners as check weighman, a position he 
held for ten years. In 1886 he accepted an invitation to become 
the agent of the Nottingham Miners’ Association, which he continu- 
ously held to his decease. On becoming the agent he found the Asso- 
ciation with 500 members ; in 1889 the membership had incr to 
7549 ; and in 1895 it was18,835. He wasa member of the Notting- 
ham Town Council, one of the executive of the Miners’ Federation 
of Great Britain, and a delegate to all the Miners’ International 
Congresses. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE continued inactivity in the pig iron market when there is so 
much briskness in all the industries consuming the pig iron is 
regarded in commercial circles with not a little surprise, and it is 
certainly not easy to account for it. Not for at least six years has 
there been so favourable a situation in the finished iron and steel 
trades, the inquiries are numerous, works nearly all in full opera- 
tion, and the orders already booked by some firms will keep them 
in regular work for the remainder of the year. It isgenerally con- 
sidered that the cordition of the finished iron and steel industries 
determines the state of the pig iron trade, but in the present 
instance this would not seem to apply, for the pig iron market is 
not favourably influenced by the activity of the finished industries. 
There are one or two counteracting. influences, the shipments this 
month are somewhat poor, and there will be a small over-pro- 
duction. But it is to be r bered that ship ts are always 
rather slack in July, and improve when the autumn demands set 
in. This July people take ly to the smaller exports when for 
four months consecutively shipments of over a hundred thousand 
tons have had to beexported. This month, to Wednesday evening, 
the export of pig iron from the Cleveland district was 88,864 tons, 
as compared with 98,958 tons in June, 101,236 tons in May, and 
94,746 tons in July, 1895, all te 29th. But if shipments have 
slackened, local consumption has increased, for mills, forges, and 
foundries are more fully employed than for years past, and the 
output has been slightly reduced, it is believed. All things con- 
sidered, it is expected by some that the stocks of Cleveland pig iron 
will this month show an increase of 5000 tons, but others think the 
increase may reach double that amount. 

The stock of Cleveland pig iron in the public warrant stores is 
apparently moving by the rule of contrary, for when the shipments 
were heavy, and stocks generally were being reduced, the stock in 
the warrant stores increased ; now it is declining when the pig iron 
trade is slacker. Messrs, Connal and Co. on Wednesday — 
held 194,042 tons of Cleveland pig iron ; decrease for July 530: 
tons. 

No. 3 Cleveland G.M.B. pig iron is 37s. per ton for prompt f.o.b. 
delivery, but buyers are few. For August-September delivery, 
several of the merchants have sold at 37s. 3d., but makers will not 
entertain such a price, as they expect higher rates when the 
autumn demand sets in next month. Quotations for Cleveland 
warrants have fallen from 37s. 14d. to 36s. 8d. cash. No. 1 Cleve- 
land pig iron is at 38s.; No. 4 foundry, 36s. 3d.; grey forge, 
35s. oh and mottled and white, 35s. 6d., all for early delivery. 
M. Nos, of East Coast hematite pig iron are obtainable at 45s. 

Finished iron and steel are in excellent request, and so much 
work is in hand that it is difficult to meet with a manufacturer who 
is in a position to execute an order for prompt delivery. Some 
consumers complain that they cannot get iron that is due to them, 
a complaint which has very seldom had to be made of late years. 
Prices are now tending upwards. Steel ship plates are at £5; 
steel boiler plates, £6 ; steel ship angles, £4 17s, 6d.; iron ship 
plates, £4 17s, 6d.; iron angles, £4 15s,; common iron bars, £5; 
all less 24 per cent. 

During the last half year the deliveries of finished iron by firms 
connected with the Northern Manufactured Iron Trade Board of 
Conciliation reached 69,399 tons, which is 21 per cent. more than in 
the corresponding period of last year. Of bars alone 32,237 tons were 

roduced, or 50 per cent. more than in the first six months of 
1895. Nearly half the finished iron that is made in the North of 
England is now in the form of bars, whereas formerly the propor- 
tion was 20 per cent. The output of finished iron is not much 
more than half what it was so recently as 1891, and is about a 
fifth of what it was twenty years ago. The Consett Iron Com- 
pany during the last financial year made a profit of £182,000, due 
to better demand, rather higher prices, and greater economy at the 
works. Business has been better with them than since 1891, and 
after paying dividends to the preference and ordinary shareholders 
—the latter getting 134 per cent. per annum—and writing off 
£15,304 to pl se ' special expenditure in blast furnaces, they 
carry forward £27,079. 

The shipbuilding industry generally is brisk, though at some 

ards there are still empty berths. Messrs. R. Irvine and Co., 
it is reported, are about to enlarge their yard and graving dock. 
Messrs. R. and W. Hawthorn, Leslie, and Co., Newcastle, have 
received an order from the Admiralty for the engines, of 13,500 
indicated horse-power, for the first-class battleship to be built at 
Devonport Dockyard. On Saturday the Newcastle Association of 
Engineering Students visited the shipbuilding yard of Messrs. 
C. S. Swan and Hunter, on the Tyne, and witnessed the launch of 
the s.s, Corcovado. 

The official statistics issued by Mr. Edwin Waterhouse to the 
Northern Finished Iron Trade Conciliation Board for May-June, 
show that the improvement has been mainly in production rather 
than prices. The advance in the realised price upon March-April 
was 5°86d. per ton, and wages for August-September will remain 
unaltered at the mills ps» toa as £4 17s. 6d. will have to be 
reached before any advance can, according to the sliding scale, be 

iven. Wages have not been altered since the early part of 1895. 

n the last two months bars advanced 10°49d. per ton, and plates 
1:42d.; but rails dropped 5°53d., and angles 444d. The smaller 
deliveries were due to the irregular working in June, caused by the 
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hot weather. The following is the official summary for May- 











June :— 

Percentage Average 

Description. Weight invoiced. of net selling price 
total. per ton. 
tons ewt. qr. Ib. £8 a 
Rails.. 405 12 3 2% 1°68 ... 4 8 0°94 
Plates - essnr.. . SR 413 8°60 
Bars .. — eon 22... aR 419 9°28 
Angles 3,209 3 0 26 13°30 413 9°95 
24,130 21 7 - 10000 . 416 617 


Sir Christopher Furness has formed three companies out of the 

properties he acquired from the Teesside Iron and Engineworks 
Company and Messrs. Westgarth, English, and Co., at Middles- 
brough. The prospectuses of these companies were issued to the 
old shareholders of the Teesside Company on Wednesday, but they 
will not be placed before the gencral public until August 5th, as 
the Teesside shareholders are to exercise their option of taking 
shares in them or having the money due to them in cash. The 
Tees Furnace Company, with a capital of £50,000 in shares and 
£25,000 in debentures, will take the four blast furnaces ; the Tees- 
side Bridge and Engineering Company will, with a capital of 
£50,000, take the bridge-building and constructional engineering 
business ; and the third company—Sir Christopher Furness, West- 
garth, and Co.—with a capital of £250,000, will carry on the marine 
engineering business of Messrs. Westgarth, English, and Co., and 
the ordinary engineering business of the old Teesside Company. 
The Teesside Bridge and re pee Company will move its 
lant to the establishment now carried on by Messrs. Westgarth, 
English, and Co., at North Ormesby, and Messrs. Westgarth’s 
plant will be moved to the old Teesside Works, so that all the 
marine engineering business will be concentrated. Sir Christopher 
Furness, Westgarth, and Co. intend to acquire the engineering 
works of Messrs. Copley, Turner, and Co., in Commercial-street, 
Middlesbrough, and adjoining their own works, 

The death is announced of Mr. James O. Purves, who, for many 
years carried on an extensive and successful business as an iron 
merchant at Middlesbrough, and was greatly respected. He 
retired several years ago, and went to reside at Ayton, and after- 
wards at Southsea, where he died on Tuesday. 

The coal trade is rather better in its more important branches— 
the steam and gas coal shipments are increasing, prices stiffer, and 
collieries more fully employed. The owners of gas coal collieries 
may now look for continued activity, as the worst of the year for 
them has now nearly ended. At the same time the deliveries of 
steam coal will be heavy, as the autumn is almost, if not quite, the 
best period for them, on account of the large quantities needed for 
shipment. Best Northumberland steam coal is now at 8s. 6d. per 
ton, f.o.b., and small 3s. 6d., while best Durham gas coal is at 
6s, 6d. per ton, f.o.b. The old Lintz Colliery in Durham, which 
has been idle for several years was this week reopened. The 
Hedley Hill colliery of the Weardale Coal and Iron Company 
has been stopped by a strike of the men, the unionists 
striking because they are required to descend with non-unionists, 
the latter being only thirty in number. Messrs. Pease and 
Partners are about to sink a shaft from the Busty to the Brockwell 
seam at the Ushaw Moor Colliery. The coalowners in North-West 
Durham, for whose accommodation staiths were erected at 
Dunston by the North-Eastern Railway Company a few years ago, 
find the facilities there are already inadequate to their necessities, 
and they and the shipowners have made strong representations to 
the directors, both by correspondence and deputation, for an 
increase of accommodation, as complaints of serious detention are 
very frequent. It is urged that three additional loading berths 
should be given, and that the existing buoys should be moved toa 
more suitable position in front of the staiths. The directors have 
promised to immediately consider the application. 

The Consett Iron Company is about to erect coke ovens at 
Chopwell Colliery. An illuminated address, a silver tea and 
coffee service, and a cheque have been presented by the members 
of the Durham Coal Trade Association to Mr. W. H. Hedley, late 
general manager of the collieries of the Consett Iron Company, in 
recognition of his services to the Association. Owing to the state 
of Mr. Hedley’s health, the presentation was made privately. At 
the quarterly meeting of the council of the Durham Miners’ 
Association it was decided that the Association should not be 
represented at the forthcoming Trade Union Congress at Edin- 
burgh, but the Northumberland miners are to be represented. 








NOTES FROM SCOTLAND. 
(From our own Oorrespondent.) 

THE Glasgow pig iron market has shown hardly any activity 
this week, being still affected to some extent by the holidays. In 
many of the public works there has been only a ——_ resumption, 
and nothing like full employment has been obtained this week. 
Consumers have therefore been purchasing comparatively little 
iron, and there has been only a small turn over of warrants. 
Business has been done in Scotch iron from 46s. 4d. to 46s, 14d. 
cash, and 46s. 54d. to 46s. 4d. onemonth. Hematite iron has been 
little wanted for immediate delivery, the purchases being chiefly 
for a month. Cumberland warrants have been done at 46s. 11d. 
cash, but only in small quantity, and at 47s. 1d. and 47s. 2d. one 
month. Middlesbrough hematite is quoted nominally 44s. 34d. 
cash, and 44s. 6d. one month. It appears that consumers of 
Cleveland iron find that makers are not inclined to sell at the 
current market prices of warrants, and considerable quantities of 
iron are being taken out of store. Cleveland warrants have been 
done in Glasgow market at 37s. cash and 37s, 14d. one month. 

Since last report one furnace has been put out of blast at Carn- 
broe. The number making hematite has been reduced by three, 
but two of these have been transferred to ordinary iron. There 
are now thirty-seven producing ordinary, thirty-six hematite, and 
three basic, the total of seventy-five comparing with seventy-six last 
week, and with the same number in the corresponding week of last 
year. 

” Owing to the holidays the stocks of Scotch pig iron show little 
change. Those in Glasgow warrant stores amount roundly to 
363,000 tons, compared with 282,000 at this time last year. 

The demand for makers’ pig iron has been quiet, and prices are 
steady. Govan and Monkland, Nos. 1 are quoted 46s 9d.; Nos. 3, 
45s. 6d.; Carnbroe, No. 1, 47s.; No. 3, 45s. 9d.; Wishaw, do. do.; 
Clyde, No. 1., 49s. 3d.; No. 3, 46s, 6d.; Gartsherrie, Calder, and 
Summerlee, Nos. 1, 49s. 9d.; Nos. 3, 47s. 6d.; Coltness, No. 1, 
52s, 3d.; No. 3, 47s. 9d.; Glengarnock at Ardrossan, No. 1, 49s. 6d.; 
No. 3, 45s. 6d.; Eglinton, No. 1, 47s.; No. 3, 45s.; Dalmellington 
at Ayr, No. 1, 46s, 6d.; No. 3, 44s. 6d.; Shotts at Leith, No. 1, 
52s.; No. 3, 48s. 6d. 

The pig iron shipments are rather better than last week, but are 
still scarcely up to the average. They amount in the past week to 
6074 tons, compared with 4048 in the corresponding week of last 
year. 

The malleable iron and steel branches are quiet, business bei: 
still affected to some exent by the holidays. Merchants loo! 
ahead with some confidence as to the future, expecting that the 
improvement already experienced may not only be maintained but 
improved upon. 

‘he coal trade is in an irregular condition. Shipments are 
reduced at Glasgow by about two-thirds in consequence of the 
holidays, but in the last day or two there has been more inquiry 
both for shipment and home consumption. The clearances on the 
Firth of Forth are also to some extent curtailed. In Ayrshire, 
on the other hand, business has been good, the shipments quite 
up to the average, and the miners there are reported to be obtain- 
ing full employment. Prices of coals are everywhere without 
material change. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AFTER a certain period of quietness in the steam coal trade, 
signs are beginning to manifest themselves of a change for the 
better. So far the change has extended itself to the best steam 
and good seconds, but dry coals are still quiet. During the week 
there have been some heavy shipments to Genoa, Monte Video. 
St. Vincent, Buenos Ayres, Constantinople, Alexandria, Cape 
Town, and Port Said. On Tuesday, with two or three exceptions, 
the whole of the cargoes from Cardiff ranged from 1000 to 3500 
tons, totalling over 28,000 tons. 

Prices midweek were fairly well maintained, small slightly easier, 
and house coal quietly improving. The cold wave now passing 
over has given an impetus to the house coal trade, and this may 
account for the fact that inquiries are increasing. 

Steam coal, Cardiff, midweek, was quoted at 10s. to 10s. 3d. for 
best ; special seconds, 9s. 9d.; seconds, ordinary, 9s. 3d. to 9s. 6d. ; 
drys, 8s. 9d. to 9s. 3d.; best Monmouthshire, 8s. 6d. to 83. 9d.; 
seconds, 8s. to 8s. 3d.; special small, 5s. to 5s, 3d.; best gre 
4s. 6d. to 4s. 9d.; inferior from 4s. 3d. f.o.b. House coal, best, 
9s. 9d. to 10s. 3d.; No. 3 Rhondda, 10s. to 10s. 3d.; brush, 8s. 3d.; 
small, 7s. to 7s. 6d.; No. 2 Rhondda, 7s. to 7s. 6d.; through, 6s. 
to 6s. 3d.; small, 4s. 3d. to 4s. 6d. Patent fuel, 10s. to 10s. 6d. 
Coke, 13s. to 19s. 6d., according to quality. Pitwood, 15s, 9d. per 
ton, ex ship. Swansea coal prices are: Best anthracite, lls. to 
lls, 3d.; seconds, 9s. to 10s.; ordinary large, 8s. to 8s, 9d.; culm, 
4s, to 4s, 6d.; steam coal, 9s. to10s.; seconds, 8s, 3d. to 9s.; house 
coal: No. 3 Rhondda, 9s. to 10s.; through, 8s. to 8s. 9d.; small, 
6s. 3d.; No. 2, 8s. 6d. to 93. 6d.; small, 5s. to 5s. 3d., all delivered 
Swansea f.o.b., cash thirty days less 2}. 

Patent fuel continues in good demand, Swansea and Cardiff. 
The total exports of fuel from Swansea last week totalled 7520 tons. 
Amongst the Cardiff consignments, foreign, were 3300 tons for 
Rio de Janeiro, and 677 tons for Tocopilla. Newport is also busy 
in the manufacture, and this week exported tons to Messina. 
I see that in North Wales attention is mane turned to patent fuel 
with the view of developing the industry. If it should be tried at 
collieries, North Wales will very likely have the same experience as 
that had by the South. It did not pay. It is cheaper to have 
the make close to port, thus saving carriage. In the Aberdare 
Valley an elaborate attempt was made, but unsuccessfully. 

There is some prospect of Dunraven Colliery being worked again. 
It has now been long idle, though close to the Rhondda and 
Swansea Bay Railway. 

Labour troubles still affect several collieries in South Wales, yet 
it is some small satisfaction to the coal owners of the South that 
the North Wales collieries have also their difficulties. The 
present outlook in the North is rather grave. Resolutions have 
been passed at the various collieries by the men in favour of stand- 
ing out against employers’ proposals. Some slight degree of hope 
is encouraged by the fact that colliery owners are only working 
three or four days a week, and are evidently not, as an authority 
suggests, making preparations for a long siege. The strike at 
Dunvant colliery, near Swansea, has ended satisfactorily to both 
sides, I hear, and work will forthwith be resumed. 

Now that the Cardiff waterworks are approaching completion, 
preparations are being made for giving up the extensive clay bed 
on the Cyfarthfa property. This is a large alluvial deposit, con- 
taining old red sandstone boulders, millstone grit, and limestone 
bearing glacial scratchings. The Cardiff Corporation have taken 
60,000 tons from this place, which at ls. per ton and 3d. railway 
rate, runs up to a good figure, about the best paying alluvial 
deposit ever met with in South Wales. A good suggestion has 
been made that it should be used for water storage. I am glad to 
report the end of the drought, though so far the rains have not 
been continuous enough to affect Dowlais Works. Three weeks’ 
rain are necessary to put the whole in going order. No. 19 blast 
furnace has been dam down for the present. 

At the Cyfarthfa Works rails are now being turned out in 
addition to a fair average of steel bars. The labour of re-establish- 
ing the rail make has been an arduous one, but as I anticipated, 
overcome, and I shall expect that equal attention will now be paid 
to bars and rails, For a long time the only rails seen at Cyfarthfa 
up to recent days were colliery sections. A fair quantity of rails 
left the leading ports this week, including one of 380 tons for 
Liverpool ; another of 300 tons and 250 sleepers for London. 
These were all despatched from Newport. From Cardiff a fine 
cargo of 1236 tons has been sent to Kilindine, and from Newport 
again a cargo of 200 tons for Llanelly. 

The selection of Mr. E. P. Martin, general manager of Dowlais 
Works, for next president, after Sir David Dale, of the Iron and Steel 
Institute, was a happy one. He has given many years now to the 
science and the practice of iron and steel making; was at Blaenavon 
for years ; was the only one who made Cwmavon pay ; and since the 
era of Mr. Menelaus at Dowlais ended has borne his mantle well. 
Old Dowlais and new, with all the latest scientific appliances and 
new manufactures, have been engrossing matters, linked with a 
huge coal-fiéld under the direction of Mr. H. Martin and the un- 
varying troubles of the labour market. The visit of the Insti- 
tute to Bilbao is well timed, for rumours are increasing of 
a probable serious falling off in supply from that quarter, and the 
necessity of looking for fresh fields will be pay. 

On ’Change, Swansea, midweek it was stated that a good deal 
of pressure had been shown of late for deliveries of rails and bars, 
the supply of both being much less than the demand, chiefly on 
account of the drought. A slight variation has been noticed in 

ig iron, some degree of weakness characterising Scotch, but 
Lomentite and Middlesbrough have advanced a few pence. Quota- 
tions generally are as follows oe at’ pig, 46s. 2}d. and 46s, 14d. 
cash buyers; Middlesbrongh, No. 3, 36s. 9d. prompt; hematite, 
44s, 34d.; Welsh bars, £5 10s. to £5 15s.; angles at usual extras 
f.o.t. at work ; iron and steel plates, £6 15s. to £6 17s. 6d.; Bessemer 
steel tin-plate bars, £4 5s.; Siemens tin-plate bars, best, £4 7s. 6d. 
Tin-plates: Bessemer cokes, 9s. 9d. to 10s.; Siemens, 10s. to 10s. 3d.; 
ternes, 28 by 20C, 18s., 18s. 6d. to 22s.; best charcoal 14s, to 14s. 6d. 
Other Swansea quotations are: Block tin, £60 5s, to £60 6s, 3d.; 
copper Chili bars, £48 16s, 3d. to £48 17s, 6d.; Spelter, £17 10s. 
to £17 12s, 6d. Lead: English, £11 5s.; Spanish, £11 to 
£11 1s. 3d. 
Swansea has about 10,000 tons tonnage in dock of coal preparing 
for San Francisco. 

Coal shipments last week were well up to a. Tin-plate 
shipments were very large, 88,269 boxes, and as 53,460 boxes only 
came from works, stocks are down to 185,134 boxes. Trade is 
looking healthier owing to lessened make, both in Wales and 
America. In the Briton Ferry district twenty-four mills were at 
work last week. 

Newport coal shipments last week showed an improvement, 
49,622 tons foreign, 23,063 tons coastwise. 

Iron ore imports last week, Newport and Cardiff, were heavy. 
Prices firmly maintained 11s, to 12s. 3d., according to quality. 
There is a prospect of the Snowdon Railway opening again me 
the season runs out. On Saturday a meeting of the company was 
held in Liverpool, when the chairman read the engineer’s report as 
regards the pie of repairs since the accident of April 16th. 
In his opinion additional safeguards were necessary to keep engines 
and carriages on the track. The chairman intimated that there 
was a chance of the line being open by September Ist, in which 
case two good holiday months can be calculated upon. 

The steamer Samoa, belonging to ee“ is now at Barry 
taking cargo and bunkers to the extent of 11,000 tons for Rio de 
Janeiro. 

Swansea imported a large quantity of pig iron last week, 2111 
to 


ns, 
I am pleased to be enabled to chronicle another munificent gift 
from Sir W. Lewis to the Merthyr accident ward. This was a 
cheque of £1000 to the secretary, accompanied with the expression 





and collieries, employers — well follow Sir William’s lead, | 
, 


see that Mr. Cory, of Cardiff, has given £40 annually for a bed to 
the Porth hospital. This is from Cory Brothers, and the bed wil] 
be known as the Cory bed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

TxE continental iron trade continues active in all departments, 

The accounts that come in from the Silesian iron market are most 
satisfactory ; existing orders and those that are holding out will 
secure a healthy, and in some cases even vigorous, employment for 
many months, and if a further advance in quotations has not taken 
place recently, there is, at least, much firmness perceptible in the 
different branches. The demand for pig iron is very active ; 
stocks have further decreased since last week, and some of the 
smaller establishments have been able to realise M. 6 p.t. more than 
was quoted a few weeks ago. Exports in pig iron have been com. 
paratively small during the present month. In malleable iron, on 
the other hand, a fair export business has been doing, Russian 
requirements being pretty large. Especially in merchant bars a 
good trade is going on. The reports from the ,steel markets are 
likewise: satisfactory, most works being busily engaged in the 

roduction of all sorts of railway material ; rails are particularly 
brisk. At the plate and sheet mills the activity is exceptionally 
strong, inland and foreign orders coming to hand freely. 

On the Austro-Hungarian iron market the business in pig iron 
has been but moderately active, but for all sorts of manufactured 
iron and steel an improving request has, on the whole, been ex- 
perienced. Heavy orders are, however, scarce. In prices not 
much change can be noted since former letters, but the tendency 
is generally in an upward direction. Present list rates are, per 
ton at works, as follows:—White pig iron, 45°50 to 47 fl.; mixed 
qualities, 45 °50 fl.; grey pig iron, 48 to 51 fl.; Bessemer, 48 to 51 f1.; 
ingots, 76 fi.; Styrian bars, 115 to 120 fl.; boiler plates, 180 fl.; 
tank plates, 135 fi.; steel plates, 142°50 fl.; galvanised sheets, 
210 to 265 f1.; tin sheets, 26 fl. per box; girders, 111°50 to 125f1, 

r ton. 

Onan and inquiries continue to come in satisfactorily on the 
French iron market. Some of the larger mills and foundries are 
more fully occupied than for several years past, but have not yet 
been able to put up their prices much, as other works are not so 
fully occupied, and keep their quotations at the old figures, 
Latest official quotations are, for merchant bars No, 2, 155f. p.t.; 
girders, 160 to 165f. p.t.; hoops, 175f. p.t. 

A very lively employment continues at the wire mills, the pre- 
viously reported advance of 15f. p.t. having been universally 
accepted without questioning. The quotations for plates have not 
changed, heavy aaa No. 1, being quoted 175f. p.t.; No, 2, 
185f. p.t. Engineers, especially in the locomotive and marine 
department, are doing well on the whole, heavy orders having re- 
cently been given out by the West Railway. 

The prospects of the Belgian iron market are unusually bright 
just at present. Numerous orders have been booked at the 
different establishments, and the decided upward inclination in 
prices continues. Pig iron is in extremely brisk uest, and the 
production of the thirty-three blast furnaces, which yielded, 
during the first six months of present year, 15,000t. more than 
for the corresponding period in 1895, is not sufficient to cover the 
inland demand, and as imports have been rather small of late, a 
scarcity in pig iron is noticeable. Prices are: Basic, 62f.; forge 

ig, No. 1, 60f.; common forge pig, 56f.; Luxemburg me pig, 
Foe, all per ton. The prices for malleable iron have not altered, 
being, for export, as follows: Bars, No. 2, 127°50f.; No. 3, 182°508.; 


girders, in iron and steel, 125f., all per ton f.o.b. —. The 
corresponding prices for home demand are: 137°50f., 142°50f., and 
135f. p.t. Angles are sold at 145f. p.t. at works, An extra- 


ordinarily strong demand is coming in for plates, and some works 
have advanced their prices 2°50f. to 5f. p.t. Export quotations for 
plates are: No. 2, 142°50f.; No. 3, 152°50f.; No. 4, 187°50f. p.t.; 
steel plates cost 155f. p.t. 

Trade in the iron and steel producing districts of Rheinland- 
Westphalia is progressing very satisfactorily, and almost all branches 
are experiencing good times. Pig iron is uncommonly brisk, 
buyers Sing numerous, as the expectation is that autumn will be 
a busy season. In fact, the demand for some sorts of crude iron 
has been so active during the past week that for speedy delivery 
prices have been put up a few marks per ton. Very satisfactory 
reports continue to be received with regard to the steady improve- 
ment in all branches of the malleable iron industry. A deal 
of work is coming to hand in the steel trade, owing to the heavy 
purchases that are being made in railway and engineering require- 
ments. Reconstruction of plant in various directions is just now 
going on, and several firms bestir themselves in improving their 
means of production. The machine and locomotive factories are, 
almost without exception, now full of work, some of them being 
quite pressed with orders. 

Total output of pig iron in perry A including Luxemburg, was 

for June, 1896, 515,131 t., of which 138,699 t. were forge iy Roy 
spiegeleisen, 44,364 t. Bessemer, 263,425 t. basic, and 68,643 t. 
foundry pig. Production in May, 1896, amounted to 544,192 t. 
From January the Ist to June the 30th, 1896, no less than 
3,095,805 t. pig iron were produced. 
The Spanish Government is reported to have placed an order for 
10,000 Mauser rifles for Cuba with a German arms factory. A short 
time ago Ludwig Loewe and Co., of Berlin, received orders for 
60,000 rifles and other small arms for the Transvaal ; 10,000 rifles 
have already been sent to their places of destination. 

The Rasselstein Ironworks, near Neuwied, have venamt the 
Germania Rolling Mills in Neuwied for the sum of M. 265,000. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 28rd. 

Car orders and orders for structural steel are coming along 
satisfactorily. Manufacturers of —— implements are begin- 
ning to place their orders for merchant steel. Buyers of Bessemer 
pig also are on the ground looking for material, but very few 

urchases have been made as yet. Plate and structural mills are 
fairly busy on early autumn deliveries, and inquiries haverecently 
been received which indicate a possibility of contracts for some fifty 
thousand tons of construction material, that will go to Pennsylvania 
mills. Billet manufacturers are still handicapped by the fact that 
large stocks are still unsold, or rather large contracts for billets 
remain tobe filled. There will be nogenuine strength or permanent 
activity in iron or steel until the railways become consumers to 
normal limits, The implement trade and the general foundry 
trade will help out much, but the extraordinary producing capacit; 
of the country demands the return of the long absent factor, rail- 
way demand. The steel rail mills are running to about one-third of 
their capacity on small orders to patch with here and there. There is 
fully ten times as much bridge work projected as will be done. 
How long this economic policy will continue no one can tell ; orders 
for pipes for gas and water are promised next month, that will 
help out materially. Over one hundred miles of piping are to be 
contracted for in a few weeks. The wages scale will be amicably 
adjusted. Pig iron production is excessive, but there will be no 
serious restriction until stocks exceed one million tons. The com- 
mercial situation does not improve. Treasury gold is declining 
through exportation. The Chicago ticket will give the Republicans 
a scare, and lead to insincere efforts to extend the use of 
silver, The latest crop reports are very cnooueagem, and when 
they are moved railway earnings will show marked improvement. 








Some fair contracts have aes agua in the last few days in the 
shipbuilding and engineering t 





of hope that others would come forward and assist in maintaining 
the beds. Considering the constant stream of accidents from works 
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THE PATENT JOURNAL. 
Condensed from Te eye Oficial Journal of 


Application for Letters Patent. 


*,* When inventions have been “‘comunicated" the 
“name and address of the communicating party are 
printed in italics. 


17th July, 1896. 


15,784. ImpRoveD Driers for Paintine Inks, G. Hallett, 
London. 

15,785. Drivinc Cycies, G. C. and G. F. W. Wallis, 
Sheffield. 

15,786. A Ho_tow Bripor, J. Green, Sheffield. 

15,787. Soornine Tear for Cuitpren, W. H. Tucker 
and T. W. Dillon, Cardiff. 

15,788. Improve Bir for Horsss, T. W. and H. Hill, 
London. 

15,759. Pygumatic Tires for Cycies, T. Murphy, 
Clonmel. 
15,790. Keepiso Lusricatinc Bricks in Prace, I. 
Trubshaw and T. Hanson, Middlesbruugh-on-Tees. 
15,791. Borrer Cases, J. Donnelly and D. Myles, 
Staffordshire. 

15,792. SounpinG the Depru of Water, E. 8. Cornish, 
Liverpool. 

15,793. Pwrevmatic Tires, J. W. White, Liverpool. 

15,794. CycLe Hanoves, J. W. Whi e, Liverpool. 

15,795. OpTarntne Motive Power, A. J. Lehmann and 
Ww. a. L. Hodgens, Liverpool. 

5,796. Castxos for Winpows, 
London. 

5,707. Apparatus for Cootinc Water, E. C. 
Manchester. 

5,798. Drittise Hoes, J. B. Waddington and J. 
Varey, Bradford. 

15,799. Lanterns for LicutiNna by Gas, T. 8S. Marriage, 
London. 

15,800. An Improvep Toastine Fork, P. L. Snowden, 
Huddersfield. 

15,801. Wercuine, &ce., 
London. 

15,802. Lamp Sroves, H. Eiy and G. Salter, Birming- 
ham. 

15,803. Tastes, W. H. Vaughan, London. 

15,804. CoLrourep Grass Licurs, J. and A. 
Birmingham. 

15,805. Evaporatinc the RrstpvuaL Propucts of 
DistiLLeries, C. C. Doig, Glasgow. 

15,806. Rope Grips for Yacuts, W. Fife, jun., and A. 
French, Glasgow. 





&c., A. P. Barnett, 
Mills, 


by Screws, W. P. Miles, 


J. Davis, 


15,807. Securinc Boxes in Cases, F. Hibbert, 
Stockton-on-Tees, 
15,808. ‘* Opsecrs"” for Teacuinc Drawinea, R. Lish- 


man, Bradford 

15.809. Gear Cases for VeLocipepes, J. G. A. Kitchen, 
Manchester. 

15,810. FLurp Pressure Brakes, J. G. A. Kitchen, 
Manchester. 

15,811. Fiuip Pressure Brakes, J. G. 
Manchester. 

15,812. Hooks for Harness and Veunicves, R. 
Rochdale. 

15,813. Fine Grate Furnace Bars, T. Williamson, 
Mount Vernon. 

15,814. Brakes for CycLes and Venic.es, C. H. Sutton, 
Swinsea 

15,815. Fite for Hotpinc Pamputets, C. 
London. 

15,816. Dippino Macuine, C. W. Clarke.—(D. T. 
Smailes, South Africa.) 

15,817. Hose Tap Nozz.e and Sereaper, W. H. Dines, 
Leatherhead. 

15,818. WHEEL 
Stafford. 

15,819. Preventine Nuts SHakinc Loose, 
Liandinum. 

15,820. Mountinc Carp CLOTHING, 
Accrington. 

15,821. Lamp Burners and Cotiars, J. W. Cockerill, 
London. 

15,822. INcrEastInG Rotary Moron, J. M. O’Cal'aghan, 
Dublin. 

15,828. WaTeR-cLosets, M. 
Manchester. 

15,824. Firepcaces, J. Butterworth, Manchester. 

15,825. Typewritinc Macuines, J. B. Small and W. L. 
Battison, Glasgow. 


A. Kitchen, 
Hill, 


Chivers, 


Brakes for Vecocipepes, W. I. James, 
C. Brome, 


&c., A. Hitchon, 


Albrecht and E. Nobel, 


15, 836. Lamps, A. D. Prangley, Liverpool. 

15,8: Brake for Cycies, J. E. F. M. H. Roche, 
ang 

15,828. Doon Ho.tpers or Stops, E. G. Fisher, 
Sheffield. 


15,829. Cyc.e WHEELs to LessEN ViBRaATIONS, J. Nuts- 
ford, Carlisle. 


15,830. Cycie Hanpies, M. Lobenthal, London. 


15.831. ADVERTISEMENT System, &c., H. 8S. Halford, 
London. 

15,832. Proputsion of Roap CarriaceEs, W. H. Dugard, 
London. 

15.838. Exrraction of Gop, J. P. van der Ploeg, 
London. 


15,834. Propuction of CuLoring, A. J. Outhenin-Chal- 
andre, London. 

5,835. Bicycce Frames, W. A. Dawson and A. Fyson, 
London. 

15,836. Driptess Tap, C. Armstrong, Cambridge. 

15,837. APPARATUS for STRIKING a BELL, E. R. Dale, 
London. 

15,838. Biscuit Tins, J. 8. Pickford and The National 
Bakery Co., London. 

15,839. Means for ProrpeLiinc Row Boats, J. Berron, 
London 

15,840. Sprinos for Veuicies, &e., J. J. Whitby, 
London 

15,841. Sroppine the Hoors of Horses, J. Haussener, 


15,842. TIRES of Bicycies and Tricyces, W. T. Moore, 
mdon. 
15,843. Mait Carts, G. J. Doel, High Wycombe. 


15,844. Printers’ Inkrnac Pap, W. Davis, Man- 
chester. 
15,845. Improvep Houprast, F. E. Feben and R. 


Stainer, Ryde. 
15,846. Bicycies, A. B. Cruickshank, London. 
15,847, DEVELOPING PHoTooRaPHIc PLatEs, W. Brookes, 
London. 
15,848. Hotpina Stups in Position, T. J. Sims, 
mdon. 
15,849. Construction of Locks, H. McEwing, London. 
15,850. Pyeumatic Tires, H. Spangenberg-Fraser and 
J. Taggart, London. 
15,851. Brazep Joints, R. 8S. Lovelace, London. 
15,852. Compositions for PaoroGRapHic Prints, E. P. 
Schoenfelder and E. Kehle, London. 
ae Sanur InpicatTor and CaTaLoaur, W. Pool, 
ndon. 
_, Permanent Gas EnGIneE or Motor, G. Babillot, 
mdon, 
15,855. Bicycie Sappues, E. B. Jarvis, London. 
15,856. Evecrric Cock, J. Pallweber and A. Kolbe, 
Liverpool. 
15,857. Beaverreens, W. and J. Almond, Ld., and N. 
Wakeford, Manchester. 
15,858. Burner Parts of Or Lamps, J. Smith, Bir- 
mingham. 
15,859. Mountinas for Guns, A. Bremberg, London. 
15,860. Speep Recuiatine Devices, M. W. Consett, 
London. 
15,861. Ionit1Ina Device for Gas Lamps, E. Schmidt, 
London. 
15,862. Currine out Lirts for Boor Heets, A. Andres, 
ndon. 
15,863, Potato Harvesters, J. N. Cocker, London. 
1, pn — Sappies, J. C. and H. R. Dennis, 


15, $60, Prveceene Venam, G. M. Kino.—(B. Dreyfus, 
Pr ance.) 

15,868. PNeumatic Tires, R. Turr, London. 

15, 867. Cuan for Driying Macninery, A. Stotz, 
London, 








15,868. Rock Jumpers, P. H. Parkyn, London. 

15,869. Drawino Pins, A. P. R. Willis, London. 

15,870. Fixina Hooks and Eyes BeTween Srrips of 

Fasric, A. Prym, London. 

15,871. VeLocirepEs, M. Jacobi, London. 

15,872. Drivine Banps, T. C. Dennison, London. 

as, 7a Trres for Cycrzs, C. F. A. H. Bagot, 
ndaon, 

15,874. Manvracture of “Tr Boxes,” G. J. Saunders, 
mdon. 

15,875. Puzzvr, A. Boltz, London. 


15,876. CoupLines for Bate Tiz, G. D Boynton, 
London. 
15,877. Puzzie, W. Gebert, London. 


15,878. Srove Lips, G. B. Littleficld, London, 


18th July, 1896, 


15,879. PNeumatic Cusnion for CycLe Sappves, M. A. 
Herbert, Birmingham. 

15,88). Huss for the Wares of Cycies, 8. Cooper, 
Oldham, 

15,881 Preventine the Action of Heat upon Woop, 
J. Crofts and J Johnson, Cork. 

15,8382. Rartway Carriace Coopter, W. Belcher, 
Kiugston-on-Thames. 

15,883. Penno_perR, A. C. Hinckley, 
Leicester. 

15,884. CycLe Sappves, C. Creyke, London. 

15,885. Savina Lire at Sea, W. H. James, Silvertown, 
Essex. 

15,886. Pygumatic Venicte Tire, A. Lowe, Notting- 


ham. 
Bicycie Beuxs, F. Wood and W. A. Bruff, Bir- 


15,887. 
Knives, J. 


Lord, near 


mingham. 

15,888. SHARPENING 
Scotland. 

15,889. Water Cars, R. M. Wight. Bradford. 

15,890. AmR Matrresses, &c, W. and J. 
Keighley. 

15,891. CHiLDREN’s Sieepine Cors, C. Darrah, Man- 
chester. 

15,£92. WasHinc Macuines, J., H., and W. Whittaker, 
Halifax. 

15,893. WATERPROOFING Fasrics, J. Waugh.—{ Messrs. 
Amos and Co., Germany. 

15,894. DeTaACHABLE Pneumatic Tires, J. B. Anderson, 
Dublin. 


Dawson, Partick, 


Rhodes, 


os METALLIC Topes, C. T. B. Sangster, Birming- 

nam, 

— Metatiic Tupes, C. T. B. Sangster, Birming- 
am. 

15,897. Cycce Cranks, &c, C. T. B. Sangster, Bir- 


miogham. 

15,898. SHow Cases, T. Morton, Birmingham. 

15,899. Bicycves, KE. W. Dixon, Bath. 

15,900. Propetters for Suips’, W. Tharme, Liver- 
poe . 

15,901. CotLectine Dust, W. Bottomley.—(J. M. Case, 
United States.) 

15,902. Propuction of Stee. Batts, J. Harrison, Bir- 
miogham. 

15,903. Currine CLotH, G.C, Boroughs and J. Jackson, 
London. 

15,904. Horsesnors, H. Miser, Glasgow. 

15,905. Broapcast Sowinc Macuines, W. Davidson, 
Glasgow 


15,906. TurRNIP Seep Sow1ne Macuines, W. Davidson, 
Glasgow. 
15,907. DisTRIBUTING ARTIFICIAL Manure, W. David- 


son, Glasgow. 

15,908. Tires, A. Black, Glasgow. 

15,909. Drivinc Gear for CUycies, C. 
Glasgow. 

15,910. OPENING WATER-TIGHT BULKHEAD Doors, T. 
Moodie, Glasgow. 

15,911. Tires, W. H. Brown, Glasgow. 

15,912. Pianororres, ZiTrHeRs, and the like, A. G. 
Browne, Hull. 

15,913. Rims and Tires for Cycies, E. B. L. Morris, 
London. 

15,914. Fisnino Reexs, J. B. Moscrop, Manchester. 

15,915. AXLETREES for BaLL Movement, J. Chaffaud, 
Marseilles. 

15,916. ATTACHMENT for Bacs to Cycues, T. Birnbaum, 
London. 

A FisHinc 


B. Lawson, 


Wixcn Brake, H. 8. Thomas, 

15,918. Deckina Tapies for Lowerino, J. 
ge ee AW. 
5,919. TUBELEss PNeumartic TirE, R. W. B. Openshaw, 
"aioe 

15,920. ApyustInG the Drivine Cnarns of Cycues, J. 
Harper and Co. and R. A. Tomson, Wolverhampton. 

15,921. Scarr and Necktie Retainer, W. Petchell, 

anchester. 

Bicycues, G. A. J. Schott, Bradford. 

ComBinitD Batus and LAVATORIES, J. Shanks, 

“Glasgow. 

5,924. Stampine Apparatus for DucTILE MeTALs, J. 
non Glasgow. 

15,925. Taps, J. Shanks, Glasgow. 

15,926. Roa BREAKING Macuing, F, J. Burrell and H. 
F. Rutty, London. 

15,927. CYCLE Frames, T. 8S. Payne, Londor 

23. TREADLE for Cyc e, J. Jackson, a 
near Wallingford. 

15,929. DeveELopina PHoroorRapnic Fiims in Rotts, A. 
M. Thompson and W. W. G. Webb, Crewe. 

15,980. FirE-LicHTER, J. F. Craddock, Birmingham. 

15,981. Caprvet Locks, A. EK. Walker, London. 

15,982. Sortinc and Grapina Macuine, G. Miinche- 
meier, London. 

15,933. Hoitprna Hooxs 
London. 

15,984. CycLe Sappies, C. H Freedman, London. 

15,935. Prutars for Seats of VeLocipepes, G. L. Morris, 
London. 

15,936. BaTrery CoMMANDER’s Rance and Fuze Scace, 
W. A. Nicholson, London. 

15,937. FLyinc Macuines, RK. M. Balston, London. 
5,988. Soap, W. Downs, Liverpool. 

15 939. Apparatus for Wasuino, &c., Gratin, F. Stans- 
field, Liverpool. 

15,940. Corset Ciasp Fastener, J. C. Mahon.—(J. D. 
Belcher, Canada ) 

15,941. Drivinc Gear for Cycies, F. W. R. Scott, 
Liverpool. 

15,942. Drivinc Mecnanism of Bicyctes, H. H. Pearce, 
London. 

15,943, CycLe Stanps, F. F. Long, London. 

15,944. Fotpine CycLe Support, G. Adcock, Bir- 
mingham. 

15,945. TaBLe Diary, E. J. Harvey, Kent. 


Tinsley, 

















upon Fapric, A. Prym, 


15,946. a of Repucrna Leap, J. A. Mays, 
Londor 

15,947. Repvcrme and SeparaTine Merats, J. A. Mays, 
London. 

15,948. SusPENDING Pots over Fires, N. J. T. Powers, 
London. 


15,949. Sarery Appiiances for Macuinery, G. F. 
Fisher, London. 

15,950. ApvERTISING, A. P. Dyke and U. E. Dyke, 
London. 

15,951. TRAVELLING Rue, F. Lazarus, London. 

15,952. Easine SHIRT BurronHoL Es, G. B. Worthing- 
ton, London. 

15,958. New Dries, J. Y. Johnson.—(Badische Anitin 
and Soda Fabrik, Germany ) 

15,954. ATTACHING SHarts to VEHIcLes, W. H. Munns. 
—+(G. Fierheller, Canada.) 

15,955. ATTACHMENT for Skirts of Lapy Cycuists, F. 
T. Clark, London. 

15,956. Rims and Pneumatic Tires, C. F, Crowder, 
Birmingham. 

15,957, Tires for Bicycies, &c., C. M. MacQuibban, 
London. 

15,958. SappLes or Seats for BicyciEs, C. M. Mac- 
Quibban, London. 

15,959. PULVERIsING or similar APPaRATus, W. A. 
Kéneman, London. 

15, ce loo TIRES, F. Clench and T. 8. King, 


mdon. 
15,961. Stzam Traps, R. J. White, London. 





15,962. GENERATING ACETYLENE Gas, F. 8. Thorn and 
C. Hoddle, London. 

15,968. Prorecror for WaTer-GAuGE Guasses, C. 
Neuhaus, London. 

15,964. THREADING NeepLes, W. Thomas, London. 

15,965. Convertinc Ferric Oxipe into MaaGnetic 
Oxwwe, R. H. Peak, London. 

15,966. Arc Lamps, H. Leitner. London. 

15,967. Seat Locks, G. G. M. Hardingham.—{ Hepburn 
and Spruson, New South Wales ) 

15,968. Disinrectors, J, C. Thresh, London. 

15,969. Harvesting Macuines, J. R. Edwards, 
London. 

15,970. Locks, P. Heinz, London. 

15,971. InpicatinG the Deatine of Carns, F. Ressig, 
London 

15,972. Wires for TRANSMITTING Movements, H. Heatly, 
Manchester. 

15,978. SHeet Fotprinc Macaines, H. J. Salmon, J. 
Capper, and J. Deaville, Manchester. 

15,974. BicycLe Brake, G. F. Thomas and R. Clark, 
London. 

15,975. Panes of Crcoves, F. W. Popp, 
and J. J. Bradley, Birmingham. 

15,976. Stop Vatves, J. Hopkinson, London 

15,977. 3 MANUFACTURING PxHosPHorus, L. L. Billaud it, 
wondon. 

15,978. Ove&s and Furnaces, H. H. Lake.—(C. André, 
France.) 


W. van Wart, 


20th July, 1896. 


15,979. Worm Screw, T. Kelly, Belfast. 

15,980. CycLe Pepats, E. Brown, Birmingham. 

15,981. Reversipte and Dovusie CLoru, B. Smith, 
Pai-ley. 

15,982. Fittinc Sacks with Coat, &c., J. C. Bird, 
Bristol 


15,983. Fixtnc Gurpine Stups of Pianos, E. Whomes, 
Bexley Heath. 

15,984. Cycie Stanp, J. Laird and P. Campbell, Bir- 
kenhead. 

—_ — Mera Dvernc Rowers, H. Davies, 


15,986. SecurinG ARTICLES of ADORNMENT, D. Tilsley, 
Limerick. 

15,987. A1pInc ComsusTion in Grates, T. F. May, 

ndon. 

15,988. INTERNAL CoMBUSTION ENGINES, 
worth, shdale. 

15,989. Gas Meters, J. Hawkyard and J. Braddock, 
Manchester. 

15,990. Tires, F. F. Giles, Kidderminster. 

15,991. Sarety VaLve and Cy.inper, A. Saul and J. 
Southworth. 

15,992. Inks, P. W. H. Gray, Lydd. 

15,993 Spoo_tne Motion, E. J. and A. D. 
W. Earnshaw, Halifax. 

15,934. FasTeNiInG and Securina Doors, J. R. Stoney, 
Dewsbury. 

15,995. Stusstne Motion for Waste Mutes, J. Wain, 
Manchester. 

15,996. BicycLe and other WHeet Tires, J. H. Evans, 
London. 

15,997. Cycte HanpDLe Bars, J. B. Goodwin and W. 
Stockton, London. 

15,998. ManHoLe Door, L. Marshall and 8. Naylor, 
Halifax. 

15.999. Sats of Soprum and Porassium, T. Parker, 
Wolverhampton. 

16,000. CycLe SHIELD and Prorecror, E. C. Beaumont, 
Nottingham. 

— Serviette Rive, J. W. Adams and W. Simpson, 

16,002. VALVE Gear for Force Pumps, E. W. 
Germany. 

16,003. Utiiistnc Peat or Peat Boo, J. Patison, sen., 
Kincardine-on-Forth. 

16,004. Drivinc Cuarns, J. F. and J. H. Whitehead 
and M. Rothschild, London. 

16,005. Lever for Tires, J. G. Brown and 8. B. Joyce, 
Stretford. 

16,006. Brake and Stop for Venicies, D. E. Hipwell, 
London. 

16,007. CyciE Drivine Caarns and WHEELS, J. Hanley, 
Kilkishen. 

16,008. VeNnTILATING CowL for Tunnexs, H. Harris, 
London. 

16,009. ExTRactine Sucar from Motasses, W. Feld, 
London. 

16,010. VeLocIPeDE Fire Enarne, P. Lormant.—(4@. M. 
J. Schoedelin, France.) 

16,011. Moron or Pump, P. Lormant.—(@. M. J. 
Schoedelin, France.) 

16,012. Hooxs and Eves, A. Prym, London. 

16,018. Hypracuic Systems for CLosinc WATER-TIGHT 
Buixkueaps, W. B. Cowles, London. 

16,014. VALVE for PNeumatic Tires, &c., W. G. Hall, 


E. Butter- 


Oates and 


Koster, 


mdon. 

16,015. Furnace Doors, A. Hunter and F. Jordan, 
London. 

16,016. TREATMENT of MiLk, A. Backhaus, London. 

16,017. MecmantIsM for Race Games, A. G. Macculloch, 
London. 

16,018. ALarum Cocks, T. G. Poole and A. Pickard, 
London. 

16, Reoeutatine Switcues, R. E. B. Crompton and 

A. N. Pochin, London. 

16, 020. Openina of Provision Tins, &c., H. Jones, 
London. 

16,021. ExtrnauisHInG the FLAME of Lamps, J. Parkes, 
Birmingham. 

16,022. Drivine Cycies, A. Davy and T. G. S. Rogers, 
Birmingham. 

16,028. ADVERTISING on Eaos, W. Whitaker, oe 

16,024. ATTACHING Picker Straps of Loos +. 
Walker and C, Walker and Co., London. 

16,025. Brackets for Rain WATER Gurrerrs, A. Doman, 
Dudley. 

16,026. Construction of Partition WALLS, A. H. Tilt- 
man, London. 

16,027. IntuMtNaTING Gasgs, A. W. Knotts, London. 

16,028. Gor CLuB3, W. Fernie, London. 

16,629. Taa for Securane Boor Laces, &c., A. Stewart, 
London. 

16,030. Rock Dritts, Siemens Bros. and Co.—{ Siemens 
and Halske, Germany.) 

16 031. INCANDESCENT Gas Borners, 8S. Levin, London. 

16,032. Separatino Gotp from other MaTERIALs, W. H. 
Hyatt, London. 

16,033. Harvesters, A. C. Bamlett, London. 

— Apparatus for TrEaTiNG SEwace, E. W. Ives, 

ndon. 

16,035. Brakes for VeLocipepes, F.C. Motley, London. 

16,036. Pneumatic Trres, H. D. Hodgkinson, R. A. 
Hall, and G. Morgan, London. 

16,037. MAaNuracturRE of Boots and Suogs, J. Lee, 
London. 

16,038. MANUFACTURE of EXPLOSIVEs, 


London. 

16,039. New Rep CoLourine Marrers, J. J. M. Ville, 
London. 

16,040. Compounp Nappinc Macutinss, L, Clarenbach, 
jun., London. 

16,041. Kuces and Biorrers, W. Kelsey, Kent. 

16,042. Sapp.es for Cycues, W. S. Richmond, London. 

16,048. Envevopes, H. B. Vinten, London. 

16,044. Motor, G. Shenton and D. A. F. de Villepigue, 
London. 

16,045. Toys, J. Gage, Liverpool. 

16 046. Brake Apparatus for Venicies, H. Parker, 
London. 

16,047. Mono-aLKyL Eruers, J. C. Mewburn — The 
Chemische Fubrik von Hayden, Gesellschaft met be- 
schraenkter Haftung, Germany.) 

16,048. Rorary Pumps, D. Morell, London. 

— Faciuitatine the Escare of Gas, R. Bell, 


ndon. 
16,050. Coverine for Steam Pipss, A. C. Reinhard 
alta Mehthardt, Germany.) 
16,051. Dove Currine Macuine, A. M, Clark.—(Qberle 
Bros., Germany.) 
16,052. A MOoTOR- PROPELLED Bicycie, T. Piatt, 
London. 


E. Kubin, 








16,053. Reoisterinc the Movements of Venicves, E. 
Faye and G. 8S. J. B. Bochet, London. 
16,054. Saip Prope tine ‘APPARATUS, T. Armstrong, 


ndon. 

16,055. Boor and Sor Lasts, W. and C. E. Gordon, 
London. 

16,056. Vermin KiLLers, O. Cooper, London. 

16,057. Improvep ELEcTRoLytic APPARATUS, C. Kellner, 
London. 

16,058. Sewina Macuines, E. B. Nylander, London. 

16,059. Tires for Cyvcte WHEELS, W. Corah, jun., 
London 

16,060. Ott Stoves, J. A. Kenrick, London. 

16,061. Furnaces, J. Wagner, London. 

16,062. Puzz.es3, J. Jones, London. 

16,063. Loom SHuttes, J. Miniszewski, G. Semenoff, 
and J. Aivass, London. 

16 064. Boxes, C. Clifford, London. 

16,065. Vacuum Apparatus, A. Glaser, London. 

16,086, Orng-concenTrators, W. A. Kineman, London. 

16,067. Or Morors, E. J. Banks, Birmingham. 
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16,068, Lapres’ Sarery Bicycir Sappirs, J. Reynolds, 
sen., and J. Reynolds, jun., Nottingham. 

16,069. ApsosTMENT of HaNpDLE-BiRs for Cycies, B. G. 
Boulaye, Manchester. 

16,070. Rippep Pire Fuew Economiser, W. F. W. and 
J. E. Eis, Salford. 

16,071. Gear Cases for Cycres, J. Barratt, Wolver- 
hampton. 

16,072. Stay Bosxs, W. and H. Ward, Bri-t lL 

16,073. Garters, C. J. Allen, Birmingham. 

16,074 Manuractore of Hat Rests, G. and P. Downs, 
Manchester. 

16,075. Crrcutak Knives, J. Webb, Chorlton-cum- 
Hardy. 

16,076. Van-Boxes and Pacxkine Cases for Botttrs, J. 
Nall, Halifax. 

16,077. AERATING and Bottiinc Liquips, J. Meadow- 
croft and W. Meadowcroft and Son, Halifax. 

16,078. Treatinc Nicut Sorz, J. Roy-ton, Sheffield. 

16,079. Motor and Transmission GEAR, G. Dominy 
and J. J. H. Sturmey, Coventry. 

16.080. TakinG PHotocrapuic Imaces in Rapip Sre- 
cession, W. Routledge, A. Rosenberg, and W. 
McDonald, Newcastle-on-Tyne. 

16,081. TricycLe, W. B. Johnson, Manchester. 

16,082. INCANDESCENT Firtinos, J. W. Lea and J. H. 
Perrins, Birmingham. 

16,088. Apparatus for Maxkinc Cores for Sanp 
Movutpine, The Singer Manufacturing Company, 
H. McFarlane, D. Cramb, and A. Lawrie, Glasgow. 

16,084. Or Cup for CycLe Bearines, F. C. White, Bir- 
mingham. 

16,085. GALVANISING MacuInery, J. and T. C. 
Birmingham. 

16,086. Makina Certain Krinps of Narts, E. Phillips, 
Birmingham. 

16,087. Cycuists’ Tor Cups, E. A. Radnall and F. T. 
Harrop, Birmingham. 

16,038. Letrer or Bitt Fices, E. C. Windle, Bir- 
mingham. 

16,089. Boot, C. E. Parker-Rhodes, London, 

16,090. Sarety Stup, W. Hardwick, Newport, Mon. 

16,091. Exvecrric Batreries, A. Stevens and F. 
Puttaert, Brussels. 

16,092. Frre-noxes, F. Paul, Brussels. 

16,093. Paintinc Macnines, U. Pollard and G. Bray- 
shaw, London. 

16,094. Hosz Nozzves, R. Wise, London. 

16,095. Fixinc Pneumatic Inrvators, J. J. Kempster, 
London, 

16,096. INTERLOCKING SIGNALLING Apparatus, W. H. 
Elliott, Thurles. 

Preventinc Marine Enarnes Rac inG, F. E. 
Shean, London. 

16,098. Hooks for Garments, W. L. Wise.—(F M Con- 
verse, United States.) 

16,099. Stoves, J. Fleming, London. 

16,100. Fastenrnc Envetopes, W. L. Wise.—(F. 
Converse, United States.) 

16,101. en ANGLE Patz, W. H. Sharpe, 
Londc 

16,102. aioe for ADVERTISING PurrosEs, T. W. Hides, 
Sheffield. 

16,103. Damptnc Devices, C. A. Allison.—(W. C. 
Wilson, United States ) 

16,104. CLornes Suspenper, W. Sonnenfeld, London. 

16,105. InstrumeNT for VeTERINARY Purposes, C. H. 
Huish. London. 

16,106. Temporary PorTAaBLE House, A. E. Maudslay, 
Winchester. 

16,107. Makinc ENAMELLED WARE, A. Niedringhaus, 
London. 

16.108. CRUSHING or PULVERISING Orgs, C. D. Jenkins, 
London. 

16,109. CycLe Caank and Pepat, E. Y. 
London. 

16,110. Game, R. W. Bauke, London. 

16,111 Tires, W. T. Robbins, London. 

16,112. Cycies, G. Cousins, London. 

16,1138. Gloves, R. H. Jones, London. 

16,114. Hanpies of Cycies or the like, J. R. Watson, 
London. 

16,115. Rances or Stoves for Cooxrine, L. Tait, Pir- 
miogham. 

16,116. Maxine Yarns from Stsat, &c, T. Finigan, 
London. 

16,117. PLaytne Carns, T. B. Sharp and C. Watkinson, 
Birmingham. 

16,118. Cycies, H. Elliott, London. 

16,119. SappLE-Bars, 8S. W. Hodge, London. 

16,120. Fitt1nc Boxes, E. M. Lockwood and W. M 
Patterson, London. 

16,121. AUTOMATICALLY DisTRIBUTING CoaL, J. C. Firth, 
London. 

16,122 TreEinc Boots, G. H. Clark and E. C. Stor.ow, 
London. 

16,123. Enotng Cyuinpers, J. R. Bennett, London. 

16,124. Pepats, H. H. Lake.—(J. P. Lavigne and W. F. 
Diy, United States.) 

16,125. Arr Pomps, H. H. Lake.—(M. P. Sayce, United 
States. 

16,126. , ae Wrxpow Suapes to Roiers, E. F. 
Hartshorn, London. 

16,127. Gearinea, G. E. Schrader, London. 

16,128. Maktne Soap, C. H. Simpson and F. Il. T. 
Allan, London. 

16,129. Purtryinc Spent Lyes, C. H. Simpson and 
F. H. T. Allan, London. 

16,130. PropELLING VeHicLes, W. G. Hurst, J. Wills, 
and G. Taylor, London. 

16.131. Caicker Srumps, J. E. Kitton, London. 

16,132. SELF-sUPPORTING Trousers, W. H. Mars ten, 
London. 

16,133. Corn-FREED Lock Mecnanism, E. 8. Ford and 
J. Chidley, London. 

16,134. Mountine Cams, E. J. Way, London. 

16,13£. Maxine Icr, J. Humes, London. 

16,136. MrRRyY-Go-RoUNDS, O. Imray.—(J. A. Jeffrey, 
United States.) 

16,137. Propuction of Constituents of ScurirormM 
Guanp, O. Imray. — (Hoffmann, Traub, and Co., 
Switzerland.) 

16,138. MacutNE WHEELS and Putteys, W. C. White, 
J. Campbell, F. B. Corrie, and J. D. Campbell, 
London. 

16.139. Locks and Latcues, W. Perry, Lundon. 

16,140. Hanp Printine Apparatus, F, C. Boyton, 


Bigweod, 


M. 


MacKenzie, 





London. 
16,141. Gates, C. S. Sheild —(A. Yates, United States.) 
16,142. Lupricators, A. J. Boult.—(Tke Rochester 


Automatic Lubricator Company, United States ) 
%6,143. WasHING Macarngs, H. J. Heinze, London. 
16, 1 -_ Lamp Stoves, E. and J. C. Goward, 


16,145. ‘Crom and VEHICLE TrREs, W. Johnstone, jun., 
mdon. 
16,146. Maxine Cyanrpes, J. A. Wanklyn and W. J. 
per, New Malden. 
16,147. Fotpina Macuines, H. 8. Jones.—(T7. C. Dexter, 
United States.) 
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16,148. Pyeumatic Tires, J. Higginbottom, Liverpool, 

16,149. CoLLaPsIBLE or FoLpinc Boxes, 8. Coulson. 
Manchester. 

16,150. CycLe Sappies, E. L. Warren, Liverpool. 

16,151. Workinc EartH CLoseEts, D. Garrett, 
London. 

16,152. ConrrRoLLinG ELectric CuRRENTs, J. Estrade, 
London. 

16,153. Boots and SHogs, J. Green, London. 

16,154. Bicycie Support, A. Henly, London. 

16,155. CycLte Gear, W. Scott, London. 

16,156. Buckie, C. F. Francisco and G. H. Moyer, 
London. 

16,157. Coke Ovens, N. B. Taylor and J. C. Dias, 

ndon. 

16,158. Manuracture of Casks, E, J. Fawke, London. 

16,159. Hooks and Eyes for Garments, A. C. L. 
Knowles, London. 

16,160. GLove Fasteners, G. North, London. 

16,161. Morion CommunicaTinGc Apparatus, D. W. 
Porteous, London. 

16,162. Prerrume, J. C. Mewburn.—{The Chemische 
Fabrik von Heyden Gesellschaft mit beschraenker Haf- 
tung, Germany.) 

16,163. Fitrration of Liquips, W. R. Wilson, 

ndon. 
16,164. PeramBucators, E. M. Dixon and H.N. Haslam, 


ndaon. 
16,165. CrickeTinc GLovEs and Sa#vELps, P. Howlett, 
mdon. 
16,166 Fire-arms, W. H. Fitzgerald, London. 
16,167. Screw Nuts, G. E. Strauss and E. Klahn, 
London. 
16,168. InsuLators, B. D. B. Smock, London. 
6,169. Arm CusHion Horse Coiiar, T. Clements, 
London. 
16,170. Borris Stoppers, J. Khunt, London. 
16,171. JEwet Serrines, L. E. Junod, London. 
16,172. Fitters, 8. K. Jordan, London. 
16,173. Mup Guarps for Cycies, G. A. Wilson, 


London. 
16,174. Vatve Gear for Srzam Enornes, F. Panoux, 
ndon. 
16,175. Means for CLosine Borttss, E. R. Garlandier, 
London. 
16,176. Means for Curtne Toornacue, P. Riordan, 
ndon. 
16,177. Stamp Hotper for Marcu Boxes, C. Prager, 


mdon. 
16,178. PrevENTING Burstino of Pipes, R. A. Bush, 
ndon. 
16,179. AvromaTic CuT-oFF VALVE Gear, S. P. Hyatt, 
London. 
22nd July, 1896. 
16,180. Rerrntno Iron and Steer, &c., J. B. Torres, 
London. 
16,181. RoLLER ATTACHMENT, W. B. Silverlock, London. 
16,182. Taps, J. E. Humphris, Thame. 
16,183. Puttey Lock, A. Cobham, Southport. 
16,184. Wat Batrenine, T. Potter, Croydon. 
16,185. Gas Enornes, H. F. Hill, Nottingham. 
16,186. Gas MantLE Protector, M. Kogan, London. 
16,187. Horse Cover, G. Dobson and T. D. Macdonald, 
Liverpool. 
16,188. Trres, A. Nlidge, Wolverhampton. 
16,189, CasEMENT Stays, T. R. Leigh, Manchester. 
16,190. Skirt Support, J. Reynolds, Liverpool. 
16,191, VeLocipepgs, E. Griffiths, Liverpool. 
16,192. THERMOMETER Protector, W. C. Wakefield, 
Widnes. 
16,193. Drivine Cuains, T. Morton, Birmingham. 
16,194. PROPELLING CycLEs, J. Lund, Manchester. 
16,195. Topacco Poucues, 8S. T. Rowe, Manchester. 
16,196. Surrace ConpenseErs, J. G. Chamberlain, Man- 
chester. 
16,197. Rounp-asouts, J. W. Outhwaite. Bradford. 
16,198. TEMPERATURE ALARMS, &c., G. Fischer, Man- 
chester. 
16,199. Fries, F. A. Ellis, London. 
16,200. GLoves, J. Joynson, London. 
16,201. Inner Casrnc for CycLe Huss, C. E. Corbitt, 
orley. 
i. Cycie Hanpue and Caszg, &c., C. E. Corbitt, 


orley. 

16,203. VARIABLE Drivinc Gear, E. Benedetti, Man- 
chester. 

16,204. Tires, E. F. Clarke, Birmingham. 

16,205. ATTACHMENT for NaILBRUSHES, &c., H. Ely, 
West Bromwich. 

16,206. Srzam Enornes, J. Stukley and G. Holden, 
Liverpool. 

16,207. U Cycie Frames, H. Beeston, Birmingham. 

16,208. Trres, J. Linley and J. T. B. Bennett, Bir- 
mingham. 

16,209. VeLocrrepes, G. W. Gardiner, Newcastle-on- 
Tyne. 

16,210. Trunxs, J. Burch, London. 

16,211. Cop Bottoms, J. Pickford and J. W. Whitworth, 
Manchester. 

— Tap for Beveraces, &c., W. R. Bullivant, 


Leeds. 

16,213. Moontisc Carp Cioruine, E. Hitchon, 
Accrington. 

16,214. Pince-nez, C. E. Fitzgerald and G. Prescott, 
Dublin. 

16,215. Macuives for Grapinec Boots, W. H. Dorman, 
Stafford. 

16,216. TrrEs, F. Reddaway, Manchester. 

16,217. Taps, T. Lawrence, Manchester. 

16,218. SepaRavinc PiaTes for Presses, A. Contet, 


16,219. MANUFACTURE of Corset Busks, J. A. Stock, 
Brussels. 

16,220. Beit, G. Maier, Brussels. 

16,221. AtracHMENTs for Bapces, T. A. Vaughton, 


London. 
16,222. Steeve Liyks and Fastenrnos, J. Whitehouse, 


ndon. 

16,223. WHeEeEts, J. Mallol, Birmingham. 

16,224. Boots, C. Hollingshaus, Berlin. 

16,225. Drivinec Cuarns for Cycies, W. B. Good, Bir- 
mingham. 

16,226. Dress, J. A. Jones, Belfast. 

16,227. Brake, W. O. Venn, Salisbury. 

16,228. RarLway SIGNALLING Apparatus, R. Wilding, 
London. 

16,229. Process for Preparation of Yeast, H. Koch, 
London. 

16,230. A CoMBINED PENHOLDER, &c., N. Webster, 
London. 

16,231. Execrric Motors, G. Seymour and 8. A. Letts, 
London. 

ay ee Drivinc Gear for Cycites, A. Birkbeck, 

mdon. 

16 . Om Lamps, G. Royle and W. R. Wynne, 

naon. 

16,234. Toys, G. Royle and W. R. Wynne, London. 

16,235. Door Locks, J. T. Sanders and W. H. Nott, 
London. 

16,236. Door Locks, J. T. Sanders and W. H. Nott, 
London. 

16,237. Door Locks, J. T. Sanders and W. H. Nott, 
London. 

16,238. Wiepow SasH Fastener, J. T. Sanders and W. 
H. Nott, London. 

16,239. VANILLIN, G. B. Ellis.—(La Société Chimique des 
Usines du Rhone, anciennement G. P. Monnet et Cartier, 
France.) 

16,240. Preumatic Tires, T. J. Rickard, London. 

16,241. FasTenInGc PLacket of Lapizs’ Dresses, J. L. 
Purdy, London. 

16,242. Mowrne and Reapinc Macuines, E. Pratt, 
London. 

16,243, Nasa Corp, L. Britre, London. 

16,244. Mantes for Gas Burners, M. H. Hawes and 
P. Cannell-Bunn, London. 

16,245. Dress Guarps for VELocipepes, W. H. Watts, 


ndon. 
16,246. Preumatic Tires for VeLocrpepes, C. W. Teall, 


mdon. 
16,247. ANTI-FRICTION CHatns and Grarina, F. Jukes, 


16,249. DIFFERENTIAL SPEED GEAR for VELOCIPEDES, C. 
Kirk, London. 

16,250. Botries, E. B. Parnell, London. 
6,251. Gas Moror Cars, G. Strickland, London. 

a ComBinep Asx TRay and Matcu-sox, L. Feuer, 

ndon. 

16,253. Tires, G. Smith, London. 

16,254. Borries, G. Wilks, London. 

16,255. Carpipes of the Eartu Metats, L. M. Bullier, 
London. 

16,256. EL.ecrric Furnaces, L. M. Bullier, London. 

16,257. Evecraic Furnaces, L. M. Bullier, London. 

16,258. Burntne Bricks, A. Gibbs and Eastwood and 
Co., Ld., London. 

16,259. Sprrat Borer, G. C. Dymond.—(4. Schmidt, 
Germany.) 





16,260. Game of Sxixt, J. 8S. and N. E. Barnes, Bir- 
mingham. 

16,261. WHEELS for Motor Venicies, F. R. Simms, 
London. 


52. Macuines for Stampine Soap, C. C. Calder, 
London. 

16,268. Hotprasts for Waits, J. Winn and F. W. 
Jones, London. 


T. Hughes and W. E. Millett, 

16,266. Trres for Wares of VenicieEs, H. 8. Fearon, 
London. 

16,267. LaBets, F. Coster, London. 

16,268. ELectrric Batreries, W. Rowbotham, London. 

16,269. TRIGGER MecHANISM, J. Hourat and J. Casta- 
dere, London. 

16,270. SeconparY Evecrric Batrerigs, M. O. A. 
Garreau, London. 

16,271. Step Lapper, M. A. Buck, London. 

16,272. Door Lock, T. Wyatt, London. 

16,273. Liguip Mgasurinc Devices, S. C. Mellin, 


mdon. 

16,274. Maxine Printine Compositions, 8. H. Sharp, 
London. 

16,275. Rines for Cornice Po.es, &c., W. H. Bagley, 

ondon. 

16,276. OxrpE of Leap, A. Gutensohn, London. 

16,277. HyprocEn Gas, L. V. Pratis and P. Marengo, 
London. 

16,278. TuBEes for Pneumatic Tires, J. 
London. 

16.279. SienTING of Fire-arms, C. P. W. Kindersley, 
London, 


Jackson, 
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16,280. TREATMENT of Sewace, W. D. Scott-Moncrieff, 
London. 

16,281. Brakes for Exastic Tirgs, J. W. Hartley, 
Stone. 

16,282. Draw P ates for Fire-crates, C. B. Kilby, 
Birmingham. 

16,283. FENDERS, Fire Brasses, &c., F. Crisp, Bir- 
mingham. 

16,284. Fenpers, F. Crisp, Birmingham. 

16,285, Fire Brass and Fire [Ron HaNnDLgs, F. Crisp, 
Birmingham. 

16,286. CoIN-FREED APPARATUS, W Sawyer, Man- 
chester. 

16,287. ATTacHMENT for Lacep Boots, R. 8. Angus, 
Bradford. 

16,288. FILTER FuNNELS, J. R. Murray, Halifax. 

16,289. Sianaxs, W. Sollis, Longport. 

16,290. Mup-auarps for Cycies, C. T. B. Sangster, 
Birmingham. 

16,291. CycLe Cuarn ApsusTMENT, C. T. B. Sangster, 
Birmingham. 

16,292. Reserve TuBE for CycLe WHEELS, H. O. Blaker, 

Worthing. 

16,293. WuEEts, G. D. Roberts, J. H. Sanderson, and 

G. E. Leech, Manchester. 

Se or Stup Hoxe for Suirts, E. G. Burling, 

mdon. 

16,295. SaniraRy Pipes, C. R. Soar, Derby. 

16,296. ComposITIoN Sash WEIGHT, W. Stonehewer, 


ipton. 
16,297. Sewace SLupce Mixers, W. Warner, Notting- 
ham. 


16,298. TRontNG Macuines, W. Warner, Nottingham. 
16,299. Packinc Tea, B. H. Watson and Waygood- 
Tupholme, Ld., London. 

16,300. VARYING SPEED in Motors, J. C. Margetson, 
London. 
16,301. Propucine Pictures on Screens, E. Sandow, 
Manchester. 

16,302. Curtain Hook, A. Deacon and T. Bond, Bir- 
mingham. 

16,303. AcTINoMETERS, G. F. Wynne, Wrexham. 
16,304. Upricut Siipinc Winpows, &c., R. Clucas, 
Birkenhead. 


16,305. TREATMENT of Insanity, H. Fitzgerald, 
London. 
16,306. Dryinc Sotip Mareriats, W. Oliphant, 
Glasgow. 
16,307. -MaNuFACTURING CEMENT, &c., W. Millar, 
London. 


16,308. A Sarety Lock, H. Payton, Birmingham. 
16,309. Sarge Binp Lock for Bicycies, H. Payton, Bir- 
mingham. 

16,310. Propuction of a WAL Praster, W. Millar 


London. 
16,311. A Sarety Pocket, L. C, Richards, Liverpool. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


557,294, Means ror BALANCING INERTIA OF OSCILLA- 
TING CYLINDERS, H. H. Westinghouse, Pittsburg, Pa. 
—Filed November 20th, 1894. 

Claim.—(1) The cumbination, with an oscillating 

cylinder, of means connecting the cylinder with a 

fixed bearing for balancing the inertia of the cylinder 


feces 

















‘a 


at and near the end of its oscillation, substantially as 
set forth. (2) The combination, with an oscillating 
cylinder, of means connected, substantially as shown, 
with the cylinder, whereby the movement of the 


resisted, and its movement at the beginning of an oscil- 
lation is arrested substantially as set forth. (3) The 
combination, with an oscillating cylinder, of means, 
substantially as shown, whereby the movement of the 
cylinder from its central position to the end of an 
oscillation is resisted with a gradually increasing force, 
and its movement from the end of an oscillation to its 
central position is assisted by a gradually decreasing 
force, substantially as setforth. (4) The combination, 


running lengthwise around the tire and being discon. 
nected from each other, whereby each wire yields 
independently of the others, substantially as described 
(2) As an improved article of manufacture, a tire for 
wheels composed of a series of wires wound spirally in 
close order into a hollow tube, with a portion of ‘the 
wires of each end longer than the others so as to leave 
8 between them and the long wires of one end of 
the tube set between the long ends of the other end 

bstantially as described. (3) A tubular wire tiré 





with an oscillating cylinder, of a spring or hi 
coupled to the cylinder and interposing a yielding 
resistance between said cylinder and a fixed bearing, 
substantially as set forth. 


557,714. Execrric Moror, /. E. Storey, Hornellaville, 
N.Y.—Filed January 28th, 1893. 
Claim.—In an electric motor, the combination with 
an inclosing shell provided with an opening, of a disc 
or plate of insulating material fitting into the opening 





and supporting a brush holder, and a removable cap 
adapted to cover the opening, substantially as 
described. 


557,723. Track Sanpinc Apparatus, H. Tirmann, 
Cleveland, Ohio,— Filed December 7th, 1895. 

Claim —In a track-sanding device, the combination 
of a casing provided with an inlet communicating 
with the sand box and an outlet communicating with 
the sand pipe, a diaphragm in said casing arranged 
between the inlet and outlet and provided with an 
opening in its upper portion and an opening in its 
lower portion, an air blast pipe extending into the 





casing at the side of the diaphragm which faces 
toward the inlet and pointing downward, and a valve 
having play upon the diaphragm and constructed to 
alternately uncover one of the openings in the 
diaphragm and cover the other opening, substantially 
as set forth. 
557,924. ReceneraTive Furnace, S. 7. Wellman, 
Upland, Pa.—Filed January 31st, 1895. 
Claim.—(1) The mode herein described of operating 
a regenerative gas furnace, said mode consisting in 
raising the temperature of the air before it enters its 
heat-distributing regenerator to a high degree of heat 
approximating that of the - entering its heat- 
distributing regenerator, and employing for the 
urpose of thus heating the air the products of com- 
Pustion escaping from the heat-absorbing regenerators, 
substantially as specified. (2) The combination of a 


& 





regenerative gas furnace, having two pairs of gas and 
air regenerators constructed for use alternately as 
absorbers and distributors of heat, and a single 
regenerator acting as a continuous absorber of heat 
directly from the products of combustion on their way 
to the chimney, and a continuous distributor of a 
high degree of heat to the air supply on its way to 
the regenerator, approximating that of the gas enter- 
ing od heat-distributing regenerator, substantially as 
spec S 


558,248. Tire for VenicLe WHEELS, G. Young, 
Almond, N.Y.—Filed August 28rd, 1895. 
Claim.—(1) As an improved article of manufacture, 





a tire for wheels composed of a series of wires wound 








London. 
16,248. Lerrer-poxes, W. H. M. Grimshaw, London 


cylinder as it approaches the end of an oscillation is 


y 
formed with a series of wires wound spirally in close 
order into a tube, with the alternate wires of one end 
set in spaces formed between the wires of the opposite 
end, and a covering over said tire to help sustain such 
wires in position, substantially as described. 


558,384, Mrruop or Makina Steet INncors or oTHER 
Castinas, W. Hainsworth, West Seattle, Wash,— 
Filed September 25th, 1894. 

Claim.—(1) The herein-described method of making 
steel ingots and other castings, which consists in 
pores the molten steel into a receiver or mould, 

ving an interior capacity at least twice that of the 
ingot, and whose interior has been previously highly 
heated, cutting off all communication with the outside 





























air and allowing the receiver to remain on its side for 
the occluded gases to escape, placing the receiver 
vertically with that end down which is opposite the 
one in which the ingot or casting is finally formed, 
and allowing it to remain in this position until just 
before the metal sets, and then reversing the receiver 
and permitting the ingot to set therein, substantially 
as set forth. 


558,422, Borer Tuse Currer, J. Richard, Bisbee, 
Aviz.—Filed Novenber 7th, 1895. 

Claim.—(1) A boiler tube cutter, comprising a stand 
or yoke, a feed screw mounted to turn therein, a feed 
block held loosely on the said feed screw and moving 
ar pene therewith, said block being provided 
with an inclined groove, a cutter engaging with its 
inner end the said groove, a tool carrier mounted to 
turn loosely on said feed screw, and formed with an 
opening in which slides said cutter, and means, sub- 
stantially as described, for holding said yoke in posi- 
tion in front of the tube to be cut, said means being 
locked to the adjacent flue, as set forth. (2) A boiler 
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tube cutter, comprising a stand or yoke having 4 
device to cut the tube, and a plate connected to said 
stand or yoke and arranged to extend over an adjacent 
tube and provided with slots, a shaft mounted to turn 
in the plate and provided with a cam, screws arranged 
to pass through the slots in the plate, and jaws held 
on the screws in position to be engaged by the cam to 
press them into engagement with the inner walls of 
the tube over which the plate extends, substantially 
as set forth. 


558,444. Hor Water Heater, J. FE. Wallace, Altoona, 
Pa.—Filed September 7th, 1893. 
Claim.—In a hot water or other heater, the combina- 
tion with a casing having an exit flue at the top, of a 
reservoir at the lower part of the casing and having 
its central portion shaped as a fire-pot, a combustion 
chamber above the reservoir, a second reservoir above 
the combustion chamber at the top of the casing and 
having passages through it, a hollow column in the 
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combustion chamber, and a water passage connecting 
the said reservoirs, said passage consisting of a series 
of tubes arranged spirally around the column, the said 
tubes engaging the inner surface of the combustion 
chamber, and being in contact with each other to form 
an unbroken sp bustion passage, substantially 








spirally in close order in the form of a tube said wires 


as described, 
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THE INSTITUTION OF MECHANICAL ENGI. 
NEERS AT BELFAST. 
No, IL. 
(From our Special Commissioner.) 

Tue second paper read on Tuesday morning was by Mr. 
Victor A. H. McCowen, electrical engineer to the Belfast 
Corporation, on 

‘*Exvectric LIGHTING IN BELFasT.” 

As you have already described this station in detail, and 
have alluded to the recent visit, I shall confine myself 
to some of the points in the paper which gave rise to the 
discussion. The author describes the proceedings of the 
Corporation, and the determination of the body to keep 
the supply of electricity in their own hands. 

Professor Kennedy recommended the particular 
arrangement on account of the saving in capital cost and 
other circumstances. The distance of the farthest lamp 
from the station is as yet only about 800 yards, as the 
area supplied is only a small part of the city. Up to the 
present the question of street lighting has not been 
considered. 

The charge for current for lighting is 7d. per Board of 
Trade unit, with discount ranging from 2} to 17} per cent., 
according to consumption ; the maximum discount reduces 
the price to 5°77d. per unit. The charge for current for 
motors, heating, &c., in daylight hours is 4d., and the 
maximum discount reduces this to 3°3d. per unit. With 
the gas engines supplied by Messrs. Dick, Kerr and Co., 
of Kilmarnock, there are four complete Otto cycles in two 
revolutions, and this working is continued throughout the 
whole range of the engine load. 

The method of governing is different from that usually 
adopted of missing an explosion. With these engines 
the impulses are continuous, and are graduated according 
to the load. This method was explained by diagrams 
shown at the meeting, and the result described only applies 
to the tandem engines. In the single-cylinder engines 
the same even distribution of work done is not obtained, 
and heavier-fly-wheels have therefore been provided. 

The tandem engines were originally intended to work 
down to one-third of full load without missing an ex- 
plosion; and it was thought that at lighter loads an 
explosion might be missed, and still sufficient steadiness 
be maintained. It was found, however, that the missing 
of an explosion at light loads affected the steadiness too 
much, and the adjustment of the engines was then taken 
in hand under the immediate personal supervision of Mr. 
Hartley, with the result of obtaining finely graduated 
impulses, such as the author believes have previously 
been unknown in gas engines. The engines are now 
capable of working from 20 per cent. over load to no load 
without missing an explosion. The word explosion seems 
here somewhat misapplied when one considers the ex- 
tremely low steady pressure all through the stroke. 

The difficulty to be overcome is the prompt ignition of 
the charge without initial shock, and under the difficult 
conditions of a rich charge varying down to an extremely 
poor one; and also to reduce the terminal pressure by 
more complete combustion in the cylinder. 

The diagrams showed that the charge ignited promptly 
and without shock; the quantity of air supplied to the 
cylinder is practically constant, the quantity of gas only 
is varied, and hence the difficulty of ignition, it being well 
known that a poor mixture of gas and air ignites slowly. 
The regularity of the ignition was attained by admitting 
gas to the cylinder later and later in the charging stroke ; 
and even at full power a considerable quantity of air is 
drawn into the cylinder before gas is admitted. At light 
loads this results in the cylinder being almost full of air, 
immediately following the piston with only a small por- 
tion of rich and explosive mixture near the ignition chest. 
The ignition is controlled by a timing valve, which opens 
always at the same point of the stroke. The gas charge 
is varied by a novel device which is controlled by the 
governor. 

The gas valve is worked by an expanding cam, which may 
be described as an ordinary gas cam divided into three 
leavesin planesatright angles to the axis of the cam shaft. 
These three leaves are capable of being spread or closed 
by a sliding key, which moves in a key-way cut in the 
cam shaft, and is controlled by the governor. A helix 
upon the key engages the leading leaf of the cam, and 
when the key is moved longitudinally along the shaft in 
either direction by the governor, the cam is spread or 
closed, as the case may be. The third leaf is fixed on 
the shaft, the middle leaf being loose on the shaft, and 
having a slot in which works a pin fixed on the leading 
leaf. The key and cam are held in position by a detent 
during the opening of the gas valve, but immediately it is 
fully opened the detent is released, leaving the cam again 
under the control of the governor. A Buss governor is 
employed, and the gas valves are gridiron slide valves ; 
all other valves are of the mushroom type. The iron 
ignition tubes get partially choked after fifteen hours’ 
work, and give late firing, but porcelain tubes are also 
used. Asbestos packing is used for the piston-rods, and 
the lubricant is ordinary gas engine oil. 

The cooling water tank is provided with a perforated 
wooden shoot, into which the discharge water is passed, 
and thus broken up into a shower, which much facilitates 
cooling. This plan has been found advantageous, and 
water has seldom been taken off the town supply even 
when four or five engines were in use together. Two 
new high-speed vertical engines have just been put in; 
they were built by the Acme Gas Engine Company, of 
Glasgow. Each has four single-acting cylinders, arranged 
in two lines of two in tandem, working on to opposite 
cranks. The pistons in the bottom cylinders form guides 


in the usual manner, and the piston-rod between the two 
pistons passes through a water-jacketed cylinder. The 
gas valves and the mixture valves are of the mushroom 
type, actuated by cams; the engines are of the closed-in 
type, and the base forms an oil chamber in which the 
crank shaft works. A heavy fly-wheel, 3ft. diameter, 
is fixed on each end of the crank shaft. When the engine 





is running at full load at its normal speed of 880 revolu- 
tions per minute, and no explosion missed, 190 impulses 
per minute are obtained in each cylinder, or a total of 
760 per minute in the engine; this, aided by the heavy 
fly-wheels, gives very steady running. All parts are in 
thrust, and a high compression—about 90 lb. per square 
inch—is obtained in one or other of the cylinders at every 
up-stroke. Where economy of floor space is a considera- 
tion, this kind of engine is very suitable. An engine of 
150 indicated horse-power requires a floor area of 6}ft. 
by 5ft, or 32} square feet over fly-wheels; and the 
combined plant, engine, and dynamo of 72 kilowatts 
necessitate only an area of 62} square feet. 

The author then describes the method of starting 
electrically, using the dynamo as a motor; but we have 
already dealt with this matter. In starting by compressed 
air, the engine is first turned by hand by the driver into 
the correct starting position. The stop valve admitting 
the compressed air is then opened, and is again closed as 
soon as a few explosions have taken place. The dynamo 
is then run up to speed and its voltage regulated, and put 
on to the circuit in the ordinary way. In the compressed 
air starting apparatus, the air compressor has two water- 
jacketed single-acting cylinders of 44in. diameter and 8in. 
stroke. The power is supplied by a 6-horse power electric 
motor, running at 800 revolutions per minute, and taking 
its current from the mains at 220 volts pressure. The 
air receiver is 12ft. long by 4ft. diameter, made for a 
working pressure of 100 1b. and tested up to 200 lb. 

The author then describes the method by which con- 
nections are made from the compressor to the engines. 
The mains, feeders, and distributors are mostly bare 
copper strip, in concrete culverts, similar to those used 
by the Westminster Electric Supply Company. The 
copper strip is lin. wide and 0°2in. thick. The section 
of feeders varies from 0°4 to 0°8 square inch, according 
to length; the larger feeder is at present 520 yards. On 





statement shows the cost of current sold from 28rd 
January to 31st December, 1895 :— 
Number of units sold... .. 82,771 
Number of lamps connected (equivalent in 8c. Ps 8. ‘) 10, = 
Revenue from sale of current . £21 


Average price obtained per 2 OR ME NLS ‘34a, 
Cost of Per unit 
production. sold. 
8. d d. 
Fuel (gas)... 501 3 0... 1°450 
Oil, waste, water, ‘and. stores, in- 
cluding ignition tubes ... .. 80 4 3 ... 0°233 
Salaries and wages at generating 
station... ... sa MAI "8 US 
Repairs and maintenance of 
buildings, engines, dynamos, 
and accumulators ... ... 9316 8 0°272 
Repairs and maintenance of 
mains ... was ace Oe Oe 
Rents, rates, and taxes" . B600... 0°684 
Management pee a . 413 911 ... 1200 
TOGQIGMOD 4: ids) Tsid) “sad AS) nl RO 
£1868 17 8 ... 5°42 


The cost of fuel—gas—per Board of Trade unit sold 
for the year ending 31st December, 1895, was, as shown, 
1°45d. This, with gas at 2s. 3d. per 1000 cubic feet, is 
equivalent to 53°6 cubic feet per unit sold, or 46°6ft. per 
unit generated. The total efficiency of units sold and 
generated is 91 per cent. This is equal to an average 
consumption during the year of 34°8 cubic feet of gas per 
E.H.P. hour. The cost of engine-room stores, including 
ignition tubes, amounts to 0°23d. per unit sold, and the 
author believes this figure will compare favourably with 
steam-driven stations. The station started to supply 
current on 28rd January, 1895, with 2300 8-candle power 
lamps, and there are now 13,500 lamps of 8-candle power 
connected with the mains. 

The following statement shows the quantity of units of 
electricity generated, sold, &c., from 23rd January, 1895, 
to 31st December, 1895 :— 

















account of the wet nature of the ground and the com- ; Units. Units. 
paratively low level of the city, special precautions had Quantity sold :— 

to be taken, and the aim has been to make the whole of Public lamps _... — 

the culverts water-tight. From the experience here gained, = —_ by meter, at 54 

the author is of opinion that a gas engine station neces- Fe seh . ine ae sie 

sitates more attention than a steam-driven station, and 7d. per unit |... ....... 82,197 

more drivers of a better class are required for a given a S557 
power than in the latter station. Two men are always Quantity used on works ... ... 3822 
required for the electrical starting of an engine ; without Do. lostin battery ... ... 6304 soe 

2 ‘ — ,126 
their help the strain on the armature would be too great Total quantity scouunted for... ... ... 9300 
if the current were switched on when the machine was ecaealiaber : 99K 

‘ - " Quantity not accounted for ... ... ... 2229 
standing. We give below Tables I. and II., showing the 
results of tests made in the station with Belfast gas, | Total units generated ... ... 95,126 
TaBLE I.—Test of No. 6 Tandem Engine and Dynamo. Taken 24th April, 1896. 

No. of test ce Bia. <0 gcse . eae I. Il. Ill. IV. V VI. 
Duration of test, minutes... ... ...  ... 30 30 30 30 30 15 
Load factor, per cent.... . es 120°0 100 8 74°8 §2°3 25 -2 Exciting 
Mean speed per minute, revclutions ... 166 °5 167 5 168 “0 166 ‘0 168 -0 167 0 
eee PRs Sear 285 °7 241 °5 179 °4 125 ‘2 60 -2 -- 
to ee nar 240 °9 240 -2 240 °0 240 °1 2400 2400 
Mean kilowatts... | jae» 68 ‘8 58 “1 43 ‘1 30°1 14°5 
Mean electrical horse- -power se Be a 2 92°35 77°9 57 °8 40 °3 19 °4 — 
*Mean indicated horse-power ... ... ... 120 °5 101 4 80-2 64°4 45 °0 _ 
Kilowatt hours ... . ee 34°4 29-0 217 15°01 7 25 -— 
Electrical horse-power hours |. 1... 46°1 39 0 28 9 20 °2 9°7 _ 
Indicated horse-power hours ... ... ... 60 *25 50°70 40-10 32°20 22 *50 aa 
E.H.P. = 1.H.P., percent. ... ... ... 766 768 71°8 27 43 °2 os 
Gas used :— 

Excluding ignition, cubic feet : 1247 1115 1010 953 874 394 
Including ignition, cubic feet ... ...,  1260°5 1129 3 1024 2 968 *1 = 3 401 °4 
Pressure, inch ... Ege tee 5 1 1 Z 1 1 
Total cubic feet, per hour... ... ...| 2521 2258 *6 2048 -4 1936 -2 1776 6 1605 6 
Excluding ignition, per k.w. hour... 36 °3 38 5 46 °5 63 “7 120°5 — 
*Excluding ignition, per E.H.P. hour ... 27-1 28 6 35 °0 475 90 “1 -- 
Excluding ignition, per I.H.P. hour ... 20 °7 22 °0 25 2 29 6 38 °8 -- 
Including ignition, per k.w. hour... 36 °6 39 0 47 6 64 °3 122°6 — 
*Including ignition, per E.H.P. hour ... 27 °4 29 0 35 °5 48-0 91°7 - 
Including ignition, per I.H.P. hour ... 20 °9 22:°3 25 6 30°1 39 -2 — 
Water used, tank temperature Fah., deg. 855 84°5 84 86 83 °5 — 
Temperature of apie -water i 
jacket, Fah.,deg. ... . ears 119 108-4 | s«1317 106 112 95°5 
Water used, Ib. as dba enk 10,915 6550 11,280 6360 | 6375 5650 
Water used, Ib. per k.w. hour... ... ... 317 °5 226 ‘0 5200 423 0 880 -0 — 
Water used, lb. per E.H.P. hour ... ... 237 168 391 314 | 657 = 
Water used, Ib. per I.H.P. hour ... ... 181 129 282 197 283 -- 





TaBLE II,—Tests of No. 2 Single-cylinder Double-acting Engine. Taken 5th and 6th June, 1896, 












































a No. of WO ax: 5% 00 <6. lod. oe can ye I. IL. Ill IV w VI VII 

b | Duration of test, minutes ... 0.0 1... 30 | 30 30 30 | 30 30 15 

c | Load factor, per cent. ; fee 99 3 75 ‘8 53 °6 23°85 50 °6 23 °85 
d | Mean speed per minute, ‘revolutions... .... 160°3 | 162°0 160 °5 163 ‘0 160°0 | 161°0 163 ‘0 
e | Mean amperes , a vee ean 214 °8 183 °0 138 ‘8 96 °3 44°3 55 °0 43 8 
J | Mean volts diet ee: che soe ee 14477 | 143° 143 °7 147 0 141°8 | = =242°4 144°4 
g | Mean kilowatts... as ney veer, <0 311 | 26:2 20 0 14°15 | 6°3 13°35 6°3 
h | Mean electrical horse- -power ede sade 41°7 35 ‘1 26 °8 190 8°45 17°9 8-45 
*¢ | Mean indicated horse-power ... ... ... 57 °6 48 ‘8 43 -06 33 2 23 °8 29°8 22 °3 
j | Kilowatt hours... ms ake nasneiiee 15°5 13°1 10°0 7°07 | 3°15 6°67 1°5 
& | Electrical horse-power cise asa 20 °8 175 13°4 9° | 4°22 8°9 2°11 
1 | Indicated horse-power hours ... ... .. 28 °8 24 °4 21°53 166 | 11°9 14°9 5°9 
m | E.H.P. <1H.P., percent.... ... .. 722 71°8 62°3 57 °3 355 =| 86601 37 9 
n | Gas used, excluding ignition, cubic feet .... 604 °0 540 °0 495 °O 4850 | 448°0 317 0 133 0 
o | Do., including ignition, cubic feet ... ...; 610°6 546 °5 501 ‘2 491°7 | 454°3 323 ‘9 136 ‘9 
p | Do., total per hour, cubic feet ... ... ...) 12212 1093 °0 1002-4 983 4 908 “6 647 °8 547 °6 
q | Do., excluding ignition, per k.w. hour 38 °9 41-2 19-5 68 °5 142°0 | 47 °5 84°5 
*r | Do., excluding ignition, per E.H.P. hour.. 29-0 30 °4 36 °9 51°0 106°0 | 35 °4 63 0 
s | Do., excluding ignition, per I.H.P. hour.. 21°0 22°1 23 ‘0 29 2 376 21 ‘27 23 ‘9 
t Do., including ignition, per k.w. hour .. 39 °4 41°8 50°1 69 *4 144°0 48 °5 87 0 
*w | Do., including ignition, per E.H.P. hour.. 29 *4 31 °2 37 “4 51 °7 107 0 36 ‘2 64°8 
v | Do., including ignition, per I.H.P. hour.. 21 °2 22 °4 23°53 29 6 38 “2 21°72 24°5 
« | Water used during test, Ib... 2.0 2... — 1805 1940 - 1940 

x | Water used perhour, Ib. ... ... ... .. - 3610 3880 

y | Water used per k.w. hour, lb, ... ... ... ~ : 180 274 290 - 

2 | Water used per E.H.P. hour, lb. ... . -- -- 134 204 217 - 
a | Water used per I.H.P. hour, Ib... ... ... — — 84 117 - 130 — 








Nore.—In tests I. to V. both ends of the cp cy’ linder were working, » no explosions being missed. 


In tests VI. and VII. one end only of the cylinder 


was working. 


and we would draw special attention to the figures in 
column 1, Table I., which we have marked with an | 
asterisk in the margin. 

The figures marked are those upon which several | 
remarks were made in the discussion. The following | 


From this it will be seen that :— 


Per cent. 
Total | efficiency = 91°0 
Loss in batteries = 6°7 
Loss in main z- 23 





100°0 
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The total maximum supply demanded was 159,000 watts, 
which is equivalent to 5300 30-watt lamps. 


The discussion on the above paper then followed. 

Mr. E. R. Dolby (Westminster) said he noticed from 
the plan that the new Acme gas engines occupied about 
half the space of the tandem engines, while the power 
developed was respectively 150 I.H.P. and 120 1.H.P. 
It would be interesting to know the relative cost of the 
two sets, and also to have the gas consumption per 
E. H.P. of the Acme engines. He noticed in the tables 
that the 120 I.H.P. engines consumed 27°4 cubic feet 
of gas per E.H.P. hour, and the 60 I.H.P. engines 
29°4 cubic feet of gas per E.H.P. hour at full load, 
including ignition; this seemed high. He thought it was 
very advisable to have an analysis of the gas appended 
to such tests, as the quality varied greatly in different 
places. He also thought it would be interesting to com- 
pare the candle power obtainable per cubic foot from the 
gas burnt in the usual way, and the candle power obtained 
from an electric lamp per cubic foot of gas used in the 
gas engine. 

Mr. Bryan Donkin, jun. (London), desired to know how 
many indicators were used in taking the tests, of which 
the results were given in the paper; and also to know 
whether the gas engines had given any trouble. He 
thought that instead of giving an analysis of the gas, as 
Mr. Dolby had scent it would be better to give the 
thermal efficiency of the gas obtained by means of a 
calorimeter. The tests in the paper were only made for 
periods of thirty minutes at a time. Did the author 
think that was long enough ? On page 21 of the paper 
the cost of gas fuel was given as 1°45d. per Board of Trade 
unit. If ‘* power-gas ”—Dowson or other gas—were used, 
could the cost be reduced ? Did the ignition tubes give 
trouble, and if so, had electric ignition been tried ? 

Mr. B. T. O’Brien (Liverpool) would like to know what 
induced the Belfast Corporation to put down gas plant 
instead of steam plant. The engines appeared to be 
efficient now, but they were new, and in goodorder. The 
fuel appeared to cost 3d. per I.H.P. hour, and he thought 
that coal atthe rate of 2 lb. per ILH.P. hour would come 
out cheaper. 

Professor Goodman (Leeds) was astonished to see that 
the consumption of these large engines varied from 
27 cubic feet to 90 cubic feet of gas per E.H.P. hour 
—see Table I.—they had a gas engine at the Yorkshire 
College, Leeds, developing 60 I.H.P, and the results 
obtained were 20 cubic feet of gas per E.H.P. at full 
load, and 25 cubic feet at half load, while for 
the week’s run the average would be 25 cubic feet. 
At the price of gas in Leeds this came out at 1d., 
nearly half the cost of the Belfast gas. He thought 
something must be radically wrong with the engines. 
The Leeds engine had one explosion per four revolutions, 
and ran perfectly steadily. They had no room to add to 
their boiler power, or would not have used gas. The 
diminution of the gas supply was certainly not a novel 
method of governing, it had been in use for ten years, 
and was better than missing explosions. He considered 
rope driving objectionable, as the same slip was not 
obtainable as with belts. Of course, the belt used at the 
Yorkshire College flapped about a great deal. 

Mr. H. McLaren (Leeds) said he was connected with 
the Yorkshire College, and could confirm the figures just 
given by Prof. Goodman ; the engine, however, had been 
a nuisance to their neighbours, and he thought the same 
thing must have occurred in Belfast. He was a builder 
of steam engines, and he thought the cost of 1°45d. for 
gas very high; he could do it for a third of that price 
using steam. The cost of stores also was very high, 
whereas in Oxford and elsewhere the figure stood at 
0°02d. to 0-025d., instead of 0°23 given in the paper. He 
wondered whether the Belfast Corporation would extend 
the use of gas engines. His experience of Dowson gas 
was that the tar and other residual products caused a 
great deal of trouble, and the exhaust valves had to be 
renewed. 

Sir Ed. Carbutt, Bart., said he noted that the founda- 
tion consisted of piles, then boards, and above the boards 
concrete. He would be glad to learn if there had been 
trouble with vibration, and whether the water-borne 
strata carried the vibration along. 

Another speaker said he was a visitor, and would like 
to know why gas plant was used. He thought it was 
desired to relieve the gasworks, but he supposed Prof. 
Kennedy had good reasons. The consumption of gas 
should be given per B.H.P., as when given per E.H.P. 
the efficiency of both dynamo and engine came into the 
question. The results obtained in Belfast, so far as gas 
consumption was concerned, were not very favourable ; 
he had seen engines of a quarter the size giving better 
results, and using 18°5 cubic feet of Belfast gas per 
B.H.P. Of course, if you reduce the supply, instead of 
missing explosions, it could not be so economical, as the 
proper mixture of gas and air was not obtained. It was 
also to be noted that a gas might be of high illuminating 
power but of low thermal efficiency. 

At 1 p.m. the meeting was adjourned, and a photograph 
was taken of the whole of the members present; arranged 
in a group outside Queen’s College, the photographer was 
so expeditious about the development that prints were 
exhibited at 5 p.m. Luncheon was taken in the Exhibi- 
tion Hall, and then the members took cars to visit the 
various works, dispersing themselves according to their 
particular interests. The fire brigade gave an exhibition 
in the afternoon. 

In the evening the Lord Mayor and Lady Mayoress 
received the President, the Council of the Institution, the 
reception committee, and a number of other influential 
gentlemen of the neighbourhood at their house, ‘‘ Ormis- 
ton,” Belfast. About 160 persons sat down to dinner, 
and this large party was easily accommodated in one of 
the two fine rooms which have been added to the house 
by his lordship for the express purpose of holding such 
receptions. After the dinner the usual toasts were given, 
and the feature of the evening was the spirited little 








speech made by the Lady Mayoress, Mrs. W. J. Pirrie, in 
response to the toast of the health of herself and the 
Lord Mayor. 

On Wednesday, July the 29th, the proceedings 
were opened in Queen’s College at 10 a.m., and 
the discussion on Mr. McCowen’s paper was resumed 
by Mr. Wicksteed (Leeds), who said he would like 
to make a few remarks about the Yorkshire College 
engine, as they had had some considerable difficulty with 
it. In the first place, it caused the light in the houses in 
the neighbourhood to “jump; ” this was cured, however, 
by the use of india-rubber gas bags. Then there was the 
noise caused by the sucking in of the air; this caused 
the windows in the adjoining houses to rattle, and was 
got over by putting straw in the areas of the engine-house 
windows. There was also a great noise from the exhaust. 
Professor Goodman had tried to cure the vibration by 
putting cocoanut mats on the concrete foundation, and 
over these 3in. boards, carrying the engine; this plan 
might have acted well if the whole of the under surface 
of the bed had been planed, but it was not entirely suc- 
cessful. He had examined the Belfast engines, and found 
the flow of gas was practically continuous; from a 
mechanical point of view, the installation appeared to be 
good, and was certainly better than the Yorkshire College 

lant. 
¥ Mr. C. F. Jenkin drew attention to some of the dia- 
grams on the walls, and believed there was stratification 
of gas and air in the cylinders; the mixture appeare 
about as rich at no load as at full load. He would like 
to know if trouble had been caused by unconsumed gas 
escaping up the exhaust pipe and firing there. 

Mr. Hurry Riches asked why so low a voltage had been 
chosen. It was well enough for feeding to a distance of 
200 to 300 yards, but the distances in this case were 
greater. 

Mr. McCowen then replied, stating that the direct- 
driven sets were cheaper than the tandem sets. In tests 
at Glasgow he had obtained at full load a consumption of 
only 22°6 cubic feet of gas per E.H.P. power with the 
Acme engines. As to the candle power obtained in in- 
candescent lamps, it worked out at 4°8 candle power per 
cubic feet of Belfast gas used in the engines. There was 
no deposit in the engines. Two indicators at once were 
used for the tests, and the efficiency, 

I.H.P. full load -- I.H.P. light 


I.H.P. full ioad 
It would be advisable to have thermal tests of the gas. 
There was, no doubt, great variation in this respect in 
different places. The Leeds gas must have a high 
thermal value. With Kilmarnock gas the test gave the 
result of 23 6 cubic feet of gas per E.H.P. hour, instead 
of 27°4 cubic feet with Belfast gas. The duration of the 
tests was taken by a stop watch, and there were three 
observers; electric ignition had not been tried. A leather 
belt might be better for some types of gas engine, but 
ropes gave perfect satisfaction at the Belfast station, and 
no trouble had been found from vibration. They got no 
back firing at all. With regard to the choice of voltage 
this was arranged by the consulting engineer, Prof. Alex. 
B. W. Kennedy. 

The next paper taken was by Mr. Hector Maccoll, of 
Belfast, on— 


‘*UnusuAL CoRROSION OF MARINE MACHINERY.” 


= 86 per cent. 


This was a short paper, but we merely give an abstract. 
The author pointed out that corrosion in marine engines 
and boilers was usually confined to well-known parts, 
but in a recent instance its action was so wide-spread and 
powerful as to make a description of interest to engineers. 
The steamer Glenarm is a steel vessel of the long raised 
quarter-deck type, built in Belfast in 1890 for the Antrim 
Iron Ore Co., and is engaged in trade between Belfast 
and the north-east coasts of Scotland and England. She 
is classed 100 Al in Lloyd’s Register, with a dead weight 
capacity of about 800 tons, and her machinery consists of 
three-crank triple engines, with cylinders 17in., 27in., 
and 44in. diameter by 30in. stroke, a three-furnace 
single-ended boiler of the usual type, loaded to a 
pressure of 165]b. per square inch, and a single 
furnace multitubular donkey boiler. The shafting 
and other forgings are all of iron, the boilers are of 
steel with iron tubes. On Tuesday, 24th Decem- 
ber, 1895, the steamer, carrying a cargo of about 650 
tons of ‘ burnt ore” from Irvine to the Tyne, struck on 
a rock in the Sound of Mull, and was at once beached in 
Scallater Bay, where the sea stood a little over her after 
deck at low water, and close up to her bridge at high 
water. On the following Monday, 80th December, after 
having been submerged six days, she was pumped out 
and raised. An attempt was made to get up steam, but 
owing to corrosion of the pipes this was impossible. On 
Friday, 30th January, 1896, ali leaks having been so far 
reduced as to be under control of the salvage pumps, the 
vessel left in tow for Belfast, where she arrived safely cn 
Saturday morning, all the salvage operations having been 
successfully conducted by Capt. Bachelor, of the Liver- 
pool Salvage Association. 

On examination the machinery was found to present 
an extraordinary appearance ; all wrought iron work was 
deeply and roughly corroded, and planed cast iron work 
rendered so soft as to be easily cut with a knife. These 
unusual effects were undoubtedly caused by the cargo of 
“burnt ore;”’ and the following explanation has been 
contributed by Mr. S. Courtney, chemist, of Messrs. 
Francis Ritchie and Sons, Belfast, who investigated the 
subject at the request of Mr. Robert Browne, secretary 
and manager of the Antrim Iron Ore Company :—“ Burnt 
ore is the residue from the manufacture of vitriol from 
sulphur pyrites, and is generally found to contain about 
4 per cent. of sulphate of copper, together with a little 
sulphate of iron due to the sulphur not having been com- 
pletely burnt out of the ore and becoming oxidised into 
sulphates. The sulphate of copper would be more or 
less completely dissolved in sea water; and as the latter 
contains a considerable quantity of chloride of sodium 











or common salt, this would re-act on the sulphate of 
copper, forming sulphate of sodium and chloride of 
copper. The sulphate of copper and chloride of copper 
are both soluble in water; and a solution of either, oy 


both, dissolves wrought iron and cast iron. The chloride 
is more energetic in its action than the sulphate; but in 
time a solution of either, no matter how weak, will dis. 
solve an atom of iron for every atom of copper present, 
Every hundred tons of cargo contained as much sulphate 
of copper as would, if available, dissolve nearly 32 cwt, 
of metallic iron. The burnt ore might also contain g 
small quantity of free sulphuric acid, which would com. 
bine with the soda of common salt in the sea water and 
set free hydrochloric acid, and the latter would rapidly 
act upon copper or brass.” 

A thorough survey of the vessel was made, the under. 
writers being represented by Mr. Henry H. West, of 
Liverpool, and the owners by Mr. James Maxton, of 
Belfast, and the repairs were carried out under the 
direction of the latter. The general condition of the 
engines was that wrought iron work had been penetrated 
by corrosion to the depth of about ,in., and planed 
cast iron so softened that }in. had to be taken off before 
a hard surface was regained. Surfaces in bearing contact 
or with oil between them, and all painted surfaces, were 
completely preserved. The author then gave in detail 
an account of the necessary repairs. The intermediate 
cylinder was re-bored }in. larger and the piston altered to 


d|suit, and the valves were planed up. Piston-rods and 


connecting-rods were turned all over, reduced ,';in. in 
diameter ; guides had }in. planed off, and the shoes lined 
up to suit. The valve gear is of the Hackworth type; 
the angle blocks had their planed surfaces reduced jin. 
The valves, pipes, &c., were much wasted, and bolts and 
nuts were destroyed. The condition of both boilers 
looked serious, but the plates were found to be still 
strong enough. An entire set of new tubes was put in. 
At the steam trial everything was satisfactory, and has 
remained so since. The conclusions drawn were that 
rods, shafts, cylinders, &c., should be made stronger than 
actually required, to allow of turning up and re-boring. 
Good paint is of great advantage as a preservative. 

The discussion then followed. The whole tone of it 
was to lay stress upon the fact that the results were due 
to quite an exceptional cause, viz., the kind of cargo. Of 
course, parts of engines, &c., should be designed to allow 
of refitting, but it was absurd to suggest that they 
should be designed with a view to such a casualty as the 
one described in the paper. The author handed round 
the meeting a number of specimens to show the effects 
of corrosion, and it was quite obvious that very powerful 
chemical action had been at work. He pointed out that, 
in the “ Proceedings” of the Institute, it was stated that 
a vessel called the Edith had been submerged for two 
years and four months, and suffered very little damage ; 
also another vessel had been submerged in the Gulf 
of Mexico for three years, and was raised, cleaned, and 
steamed away. 

Mr. West (Liverpool) said the boiler was fitted with 
Farnley spirally corrugated furnaces, and the convex side 
had been most severely pitted, showing that where the 
fibres had been most stressed in manufacture, there the 
action was most severe: this applied also to the bends 
of flanged plates. The whole matter was arranged on 
the basis of a lump sum payment by the underwriters ; 
he thought it wise to compromise, as no doubt a great 
many new parts would have been fequired if the under- 
writers had undertaken the repairs themselves. Under- 
writers should carefully note the class of cargo to be 
carried by the vessels insured. 

Mr. Henry Davey (Westminster) pointed out that the 
process going on during the submersion of the vessel 
was made commercial use of in Cornwall, the water had 
copper sulphate in solution as it came from the mine, 
and the copper was precipitated by peng the fluid over 
scrap iron in a long trough, the result being that the 
sulphuric acid formed yellow ochre with the iron, and the 
copper was deposited. The operation was continuous if 
means were devised to remove the copper from the iron 
as it was deposited, and for this purpose the water was 
agitated. He had no doubt that where the water was 
agitated in the sunken vessel the corrosion proceeded 
rapidly, whereas if the water were still it went on more 
slowly. Extra weight of the parts of machinery could 
hardly be put in to meet such a case. : 

The next paper read was by Mr. Abram Combe, Falls 
Foundry, Belfast, and entitled 


““NorEs ON THE INTRODUCTION AND DEVELOPMENT 
oF Rove Drivine,” . 

of which the following is an abstract. The introduction of 
rope driving is due to the late Mr. James Combe, of Belfast, 
who in 1856 applied an expanding pulley with V-shaped 
sides to the differential motion of flax and tow roving frames. 
The expanding pulley was driven by a round leather rope 
from a driving pulley with a V-shaped groove. The results 
obtained led him to try the application of such grooves 
for the transmission of larger powers. A series of experi- 
ments were made at the Falls Foundry with a number of 
grooves, having their sides sloping at various angles to 
each other. Ropes were laid over these grooves, with 
weights at one end and counterbalance weights at the 
other, the object being to determine the most suitable 
angle of groove for a driving rope, so that the rope should 
neither slip nor yet bite too much into the groove. The 
angle chosen, and since that time generall used for rope 
driving under ordinary conditions, was 45 deg. 

In 1868 rope driving was adopted for transmitting the 
entire power of the 200-horse power engine at Falls 
Foundry from. the second motion shaft to the principal 
shaft, and the original pulleys are still working daily. At 
that date round ropes made of leather strips were generally 
used. These gave trouble by untwisting, and were 
gradually superseded by manilla ropes. The diameter of 
ropes and the pulleys over which they work should be 
properly proportioned. Experience has shown that the 
results have not been so satisfactory when ropes of the 
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following sizes have been used on pulleys smaller than 
the minimum diameters quoted :— 


Diameter Diameter LH P. transmitted per 
of rope of pulley Ratio. 100 revs per min. 
in inches. in feet. of pulley. 
1 3 1; 28°8 : 5 1L.H.P, 
1 nd 4 1; 32°0 ned | 
1j nals 5 1: 34°3 oe aS ss 
pe on * g <6. IRS 


and for other sizes of pulleys the power transmitted is 
calculated to be increased in direct proportion to the 
diameters of the pulleys. The speed originally adopted 
as being the most advantageous was about 8300ft. per 
minute. This speed has since been far exceeded, but 
it is a question whether advantages have been reaped 
prepeenne to the power gained by the increased 
speeds. 

PThe new method of driving soon became known to 
English and to Scotch engineers. In July, 1864, it was 
used in the Hilden Mills of Messrs. William Barbour and 
Sons, Lisburn, and is transmitting 600 1.H.P. Another 
driver, erected in 1873 at Owen O’Corr Mills, Belfast, 
was designed by Messrs. Combe, Barbour, and Combe. 
Cotton ropes have since been used, and the relative 
merits of cotton and manilla have often been discussed, 
but either will give good results if the pulleys are 
properly designed and applied. At Falls Foundry 
100 I.H.P. has been transmitted between shafts having 
an angle of 3 deg. between their axes, and for this and 
similar purposes a groove of special form was designed. 
The author then proceeded to describe various arrange- 
ments suited for special situations. An endless rope has 
been used for shafts comparatively close together; it 
passed from the first groove of the driving pulley to the 
first of the driven, thence back to the second groove of 
the driving pulley, and thence to the second of the 
driven, and so on, and a tension pulley was added for 
leading the rope back from the last groove into the 
first. 

In 1879 Mr. James Barbour designed a rope fly-wheel 
to drive direct on to the various shafts. The peculiar 
advantage of the method of construction is that instead 
of solely depending on a cast iron arm for connecting 
each segment to the nave, a strong wrought iron bolt is 
used, which passes down through the middle of the 
tubular cast iron arm, and connects each segment 
directly with the nave ; consequently, this bolt not only 
receives the tensile stress caused by centrifugal force 
while the wheel is in motion, but also withstands the 
driving home of the cotters when the wheel is being put 
together. The starting worm or barring engine, which 
was shown in one of the diagrams, is made with three 
pawls for barring round, in order that the motion may be 
continuous instead of intermittent, as it is when only two 
pawls are used. The author then proceeded to describe 
arrangements of crossed ropes, with special forms of 
grooves to avoid the chafing of the rope against itself. 

The arrangement of endless rope with loose guide 
pulleys was also dealt with. About 1889 a drive was 
erected in which a single continuous rope was used for 
driving from one common pulley several shafts at dif- 
ferent speeds ; a tension pulley was used to bring back the 
rope from the last groove to the first, and also totake up 
the slack of the rope. In many instances existing gear- 
ing and upright shafts have been thrown out and replaced 
by rope driving ; and where the latter has been properly 
designed and erected, the total power required for the 
rope driving has, in some of the installations which have 
come under the writer's observation, exceeded that which 
was required when driving by wheel gearing, and in 
many cases the change has effected a saving of power. 

The discussion was opened by Mr. Jeremiah Head, 
London, who said that a few weeks ago he had no special 
knowledge of the subject beyond what might be expected 
of the ordinary engineer, but he had since then acted as 
arbitrator in a case where cotton ropes had been rejected 
on the ground that they were unsuitable for the purpose 
of driving dynamos. He had listened to counsel and 
witnesses for four days, and understood a good deal more of 
the subject than he did before. The author of the 
paper had laid great stress on the size of the pulleys 
relatively to the sizes of the ropes. In the case he had 
alluded to the ropes were of cotton, and lgin. diameter ; 
therefore, according to the author’s rule, the smaller 
pulley should not have been less than 3ft. 6in. As a 
matter of fact, it was 2ft. 4in., and the ropes soon wore 
out. Another reason for the rapid destruction of the 
ropes was the bad splicing. The separate splices were 
far too short, and should have been from 9f{t. to 12ft. long. 
He was surprised to learn that the system was forty 
years old; it was not used in England, so far as he was 
aware, until a much more recent period. Of course, 
with the continuous rope there was only one splice 
needed, but with separate ropes one of the great features 
was the independence of ona rope, so that if one broke 
the whole work was not stopped ; ropes were used slack, 
so that there was little pull on the bearings. No vibra- 
tion was caused, as there was with gearing, so that a 
saving could be effected in the cost of foundations. He 
ventured to think that speed per se had nothing to do 
with the result, but it was the number of bends per 
minute to which the rope was subjected which was the 
all-important factor. The lay of the rope was also very 
important, and he was not previously aware that manilla 
was used for the purpose in Ireland. 

Mr. Arthur Walker (Leeds) was interested in the 
subject, as his father, the late Mr. Walker, held an 
important position in the works of Messrs. Combe, 
Barbour, and Combe, fifty years ago. He was well 
aware that the late Mr. James Combe was the originator 
of the present system of rope driving. He had had 
experience with the use of ropes for travelling cranes, but 
not for factory driving. It was very important that the 
pulleys should be relatively large and the stress on the 
rope not too great. He had used a jin. diameter rope 


for crane work, and it gave a good deal of trouble until 
they found that very long splicing was essential. He 
would pay a man almost anything to make a first-rate 





splice. Short splices were useless. His brother had 
introduced a double rope instead of the gin. rope he had 
previously spoken of, and this was loaded to 401b. or 
20 1b. only per rope. As to speeds, he had found the best 
speed 3300ft. per minute, as stated by the author; at 
first they had tried 2000ft. per minute, and then raised it 
to 5000ft., but had come down again to 3300ft. The 
crane had often lifted castings weighing from twenty to 
thirty tons, and he had carefully watched the rope while 
performing this work. The life of such ropes he had 
found to be about four years. 

Mr. Dobson (Bolton) took a practical interest in the 
subject, as he was a constructor of cotton machinery, in 
which small ropes were used for driving. Great credit 
was due to Messrs. Combe, Barbour, and Combe for their 
work in the matter. He had seen in the Swiss Alps a 
water-wheel driving a mill by means of long ropes, and 
he was credibly informed that the system had been in 
use there for sixty years. He had watched the methods 
in use in Lancashire and also in America, and found that 
in the United States they were changing their. ideas, and 
accepting those current in Belfast. He had examined 
the relative proportions of ropes and pulleys, and had 
given special attention to small-sized ropes. A curve 
drawn showing the relations between rope and pulley 
was of astonishing form. If they took the author’s table 
as accurate, it was scarcely surprising that a rope of ltin. 
diameter used for dynamo driving on an 18in. pulley 
should not give satisfactory results. It could not last 
well, as the number of bends determined the life of the 
rope. The use of small sheaves in blocks on board ship 
was no criterion whatever, as there the rope was sta- 
tionary for long periods. He had himself adopted the 
lin. rope, and had found it gave great satisfaction ; he 
would never recommend the use of 2in. ropes, as he had 
known several cases where they had failed to give good 
results. 

Mr. Longridge (Manchester) was somewhat amused at 
what Mr. Head had said; if the parties in the case had 
come to him, he could have settled it at once. He knew 
of cases of rope driving where the shafts were running at 
300 to 400 revolutions per minute. An idea had got 
abroad that small ropes were intrinsically more efficient 
than large ropes, he thought that was a mistaken notion. 
The ropes must, however, be all of the same diameter ; 
if not, a worn rope would drop further into the groove, 
and the stress upon the ropes was unequal. English 
hemp was largely and successfully used for rope driving 
in Scotland. 

Mr. Barbour (Belfast) had had great experience in the 
subject. About thirty years ago his firm had changed the 
transmission, in a large mill, from gearing to rope driving. 
They did not know how long 2in. ropes would last, as 
they had not yet lived long enough to see a failure. The 
power lost in transmission through gearing was about 
30 per cent., and it was about the same in the case of 
rope driving. Some large works in the United States 
were now going back to belts. In his own works about 
700 to 800-horse power was transmitted through ropes. 

Mr. Wicksteed (Leeds) was well aware that Mr. James 
Combe was the inventor of the rope drive, and that the 
expanding pulley had suggested the idea to him. He 
could easily fix the date as 1858; for within two years of its 
origin it was introduced into Leeds. At that time he 
was apprenticed to Messrs. Joshua Buckton and Co., of 
that town, and Mr. Buckton knew Mr. Combe. It was 
applied to a drilling machine built by the firm, and shown 
at the exhibition held that year in Leeds, when her 
Majesty Queen Victoria opened the new Town Hall. The 
rope was round and made of leather. 

Mr. Jackson suggested that it would be well to mark 
the direction of travel of the ropes on the diagram hung 
on the walls. The barring engine shown appeared to be 
of antediluvian type; pawls were bad, the worm and 
worm wheel was far better, and he had seen barring 
engines being made on the latter system in Belfast. He 
considered that crossed rope drives should very rarely be 
used. In cotton mills 1000 to 2000-horse power had 
often to be transmitted, and this should be done direct 
from the main shaft. He considered lin. ropes to be 
as large as necessary. At the Ulster Spinning Com- 
pany’s works rope-driving had been introduced; the 
gearing was, however, made in 1833, and it might be in 
bad order, so that ropes would give better results. He 
should like to see comparative results as to the losses in 


transmission by the best ropes and the best gearing4 


respectively. According to the paper, the losses were 
about the same in the two cases. 

Mr. Smith pointed out that the fibres of the ropes were 
in tension on the outer circumference of the groove, and 
in compression near the bottom of the groove. It was for 
this reason that large pulleys and small ropes were so 
desirable. 

Another speaker stated that three-strand ropes were 
invariably used; the reason for this he had learnt by 
practical experience. He used power cranes, and had 
employed a four-strand rope, but it did not last six weeks. 
He found a three-strand rope had a better grip, and there 
was less strain. He had had no trouble with such ropes. 

Mr. H. McLaren (Leeds) said he had been looking at 
the table given in the paper of power transmitted by the 
ropes, and it seemed that the ropes were very little 
stressed. In 1870 his firm were building ploughing tackle, 
and used jin. manilla ropes, and transmitted 40 I.H.P. 
through the single rope, and it lasted twelve months. 
The power could be easily calculated, as the engines had 
cylinders 84in. diameter, with a piston speed of 450ft. 
per minute, and the initial pressure was 80 Ib. per square 
inch. They had built one hundred of these ploughing 
sets. Each rope was 1600 yards long, and was put 
round the field, and it was essential that the rope 
should be light. He found manilla lasted better than 
cotton. The rope had to be respliced for each field, and 
the pulleys which were used in the angles of the fields 
were 20in. diameter. It took the men about half a day 
to put the rope up for a field of 30 to 40 acres in extent; 
the speed of the rope was 3500ft. per minute. He 











thought smaller ropes than those shown in the tables 
might well be used; but he perhaps ought to say that 
at the end of the year’s life of the rope it used to break 
rather frequently ; in fact, he had known of a case where 
a rope broke and was respliced as often as twenty-four 
times in one day, so that the labourers became quite 
expert at the work. 

Mr. Lloyd Wise (London) pointed out as a matter of 
history that before the expanding pulley was invented 
by Mr. Combe, his own father had worked the scheme 
out on paper, and in 1858 or 1859 he had written to Mr. 
Combe on the subject. 

Prof. J. Goodman (Leeds) said it was well known that 
the factor of safety employed in rope driving was about 
90. Years ago he saw a travelling, charging, and drawing 
machine in use at a gas works, and it was driven by a 
long rope coiled once round a pulley, which was made 
taper so that the rope slipped sideways and kept clear of 
itself and so avoided chafing. 

Mr. Wilson dealt with the various kinds of rope, 
manilla, cotton with a core, four-strand cotton, and three- 
strand cotton. He had tested these for three qualities :— 
(1) The difficulty of making a thoroughly good splice ; 
(2) life; (8) amount of friction in the groove. With 
respect to (1), he found the three-strand best, because 
two strands gripped the third tightly, whereas the four- 
strand type has a core; the wear of the two kinds was 
the same; with respect to (2), the cored rope with a 
serving lasted longest, but was difficult to splice. In the 
ordinary process of laying up of a rope the inner strands 
became buckled, and the outer strands did all the work ; 
this could be got over by a proper system of laying. 
The typical rope should be elastic, and should produce 
little friction. If the rope is rigid the friction is increased. 
The proper size of the pulley for a given rope depends 
upon the quality of the rope. A cotton rope could be 
used upon a smaller pulley than a manilla rope. 

Mr. Abram Combe then replied, and drew attention to 
the fact that in the table of sizes of pulleys he had given 
the minimum diameters desirable for use. He believed in 
straight drives, and he only advocated the use of “ fancy ” 
drives, as he might term them, in cases of absolute 
necessity. Mr. McLaren had described the use of small 
ropes; he need hardly say that it would never do to stop 
a cotton mill to splice ropes twenty-four times a day. 
The ropes he spoke of would last fifteen to twenty years. 
As to the barring engine, it was taken from an old 
drawing, and appeared to have caused one speaker some 
amusement. If he would come to the works of the firm, 
a barring engine of the most approved type could be seen. 
Long splices about 12ft. in length were always used, and 
three-strand rope employed. 

The next paper read was by Mr. James Sutherland, 
manager, a 


‘DESCRIPTION OF THE ALUMINA Factory AT LARNE 
HarsBour.” 


This paper deals with the preparation of alumina 
Al, O; from the mineral bauxite.* It gave rise to no discus- 
sion, which is probably due to the fact that for its due ap- 
preciation a more specialised knowledge of chemistry is 
needed than is common among the members of the Insti- 
tution. A number of samples of the products were shown. 

The next paper taken was by Mr. James Stelfox, 
engineer and manager, and was a 


‘* DESCRIPTION OF THE BELFAST GASWORKS.” 


I send you the following abstract of it. The author 
begins with a historical review of the gas industry in 
Belfast, which dates from 1821. The works were started 
on their present site in 1823. A description of the 
original works follows. The author’s father became 
manager in 1852, and the concern was purchased for the 
community in 1874. The author then describes the 
gradual growth of the undertaking under his father’s 
management. Until 1865 all the coal used had been 
carted from vessels at the quay, and the low cartage rate 
of 7d. per ton gave no inducement for a change. Gradu- 
ally, however, vessels had to discharge further and further 
away, and the cartage cost rose to ls. 2d. perton. Barges 
were next used, and a saving of 1d. per ton was effected. 
An additional gasholder was erected in 1874 capable of 
holding 1} million cubic feet, and two years later an 
elevated platform and railway served by hydraulic cranes 
at the wharf was erected for dealing with the coal. The 
rails were carried into each retort house. The cost of 
this plant was £6000, while the saving effected was only 
2d. per ton. Previously the yard was congested with 
a delivery of 240 tons per day, whereas now 700 tons per 
day can be taken in with ease. 

In 1884 a trial was made of stoking machinery, and the 
work was carried out on the plan of Mr. John West, of 
Manchester. It is only applied to one division owing to 
the construction of the building. The coal is broken into 
small pieces in the coal shed and elevated on to a high 
level band, whereon it is conveyed to hoppers situated at 
the end of the retort house, and from these the charging 
machines are fed. The machinery is actuated by com- 
pressed air at a pressure of 70 lb. per square inch. 
Hydraulic power is used for the capstans, for coal 
haulage, and for numerous other purposes. The water 
is at a pressure of 700 lb. per square inch, and the 
author gives details of the arrangements. As it was 
very difficult to acquire land, the extensions of the build- 
ings had to be made in height only. A set of overhead 
purifiers has been designed and erected. The structure 
is mainly of steel, of which some 1200 tons were used. 
The upper floor, which is 150ft. by 120ft., is reached by 
means of two hydraulic elevators, and will afford storage 
for upwards of 2000 tons of lime when trimmed to a height 
of 34ft. The lime is taken up and slaked on the upper 
floor, and when properly prepared is discharged through 
apertures in the floor by means of canvas hose pipes 
about 10in. diameter. This method has been successfully 
used in Glasgow and elsewhere. 

Considerable difficulty was found in arranging for the 





* We shall print this paper next week, 
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crossings of large pipes, as formerly they were only 12in. 
diameter, but have now been increased to 18in. and even 
36in. diameter. About 1865 the author was fortunate 
enough to hit upon a simple plan for accomplishing the 
desired end. The inlet pipe is connected in the ordinary 
way to the scrubbers, but the outlets from the latter pass 
into a box which surrounds the inlet, and it is from this 
box that the main outlet issues. So useful did this 
method prove, that advantage was soon taken of it in a 
modified form, for the crossing of existing mains, by con- 
structing a crossing box in halves, with flanges set at an 
angle of 45 deg. from the horizontal line, so as to afford 
room for the inlet and outlet sockets. The latest of 
these crossing boxes have been fixed in the connections 
from the water gas extension, which have thereby been 
rendered a comparatively simple matter. 

All the extensions would have been inadequate had not 
water gas plant been installed on the Lowe system. 
About four years ago an order was given to Messrs. 
Humphreys, of Glasgow, for an apparatus equal to the 
production of 1} million cubic feet per day. This appa- 
ratus was set to work at Christmas, 1893, and has been 
in constant daily use ever since. 

The author then gave a description in detail of this 
plant. 

The great advantages of the plant are the economy in 
space and in outlay, and the ease of dealing with the raw 
materials. By means of steamers’ pumps 2000 tons of 


oil can be pumped into the storage tanks in thirty-six | 


hours through two miles of 6in. pipes. For gas-making, 


this is equivalent to 20,000 tons of coals, which would be | 


equal to the cargoes of thirty ordinary steam colliers. 
When making gas of 24 to 26-candle power, each run of 
seven minutes produces about 9000 cubic feet; so that 
one set is capable of producing over 900,000 cubic feet in 
twenty-four hours. The saving in labour is great; each 
operator will produce in an eight-hour shift upwards of 
300,000 cubic feet of water gas, whereas the make of coal 
gas rarely exceeds 18,000 cubic feet per man. 

The cost of oil to the Belfast Gas Works for the year 


Other toasts were ‘‘The Harbour Commissioners ” and 
“Trish Railways,” the latter eliciting a very humorous 
speech from Mr. Andrews, Chairman of the Belfast and 
County Down Railway. 

On Thursday morning the members visited the Harbour- 
office by special invitation of the Harbour Commissioners, 
and were cordially received by Mr. James Musgrave, D.L., 
the chairman, who with the assistance of Mr. W. A. Currie, 
the secretary, Mr. G. H. Giles, engineer, and Mr. Redfern 
H. Kelly, assistant-engineer, conducted the visitors over 
the works, and carefully explained the different objects of 
interest on the route. 

I have already given a short historical sketch of the 
growth of the Port of Belfast, on page 28 of our issue of 
July 10th last, with a map of the harbour ; but we are now, 
by the courtesy of Mr. Redfern H. Kelly, able to give 
additional details, which will, we believe, be read with 
some interest as costs are freely given. The party started 
from the west side of the Clarendon Dock, and after 
passing Nos. 1 and 2 graving docks and the 25-ton crane 
at Albert Quay, paid a visit to the south end of the new 
branch dock. The members then proceeded on board the 
harbour tug Lion, the launch, and the ferry boat, and 
steamed to the Alexandra Dock, which was until recently 
the largest of its kind. 

I am indebted to Mr. George F. L. Giles, engineer 
to the Harbour Commissioners, for the following figures 





and details. It will be easy to follow my description 
by reference to the map of the harbour, published on 
page 28 of our issue of July 10th last. 

Starting from Queen’s Bridge, which forms the southern 
limit of the harbour proper, the Donegall and Prince’s 


| 


| Quays extend a distance of 3125ft., or 0°59 mile. | 


Donegall Quay was reconstructed in timber work about | 
1847, and was rebuilt in concrete, with granite ashlar | 
face-work, by the Harbour Commissioners between 1879 | 
and 1886 from the designs and under the supervision of | 


| Mr. S. R. Salmond. We give a section of the quay in | 


Fig. 1. The substructure is concrete between closely | 
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built in 1882, was £4500, foundations £12,500; total 
£17,000. 

In Fig. 2 I give a section of the construction of the 
wharves of the Clarendon and Prince’s Docks for 10ft, 
depth at low water. They cost only £10 to £12 per 
lineal foot, and consist of piles 12in. square spaced 5ft. to 
6ft., with sheeting piles Tin. thick in front; these are 
held by an iron wale 6in. wide by 2in. thick, through 
which are carried the tension bolts shown in -our illus. 
tration. The upper part is boarded and provided with 
fenders 12in. square every 10ft. apart. 

A little to the north lies the old Princes Dock of 33 
acres, formerly called Dunbar’s Dock; it is the oldest dock 
in Belfast, and was purchased in 1843. The entrance to 
it, which was between the Prince’s and Albert Quays, has 
lately been closed, in order to allow of an extension of 
Prince’s Quay, and the dock is now being connected 
northward with the Spencer Basin through the new 
Branch Dock. Our map of the port shows this work ag 
it will appear when complete, but the work is still in 
progress. The Branch Dock was begun in 1889, and was 
intended mainly for the transatlantic trade. It has a 
depth of 26ft. of water at low tide, and when completed 
will have a total area of 10 acres; it is built of rubble 
masonry, faced with granite ashlar, and Gradwell and 
Henry’s contract for dock walls and excavations only was 
for £68,898. We give a section of the wall in Fig. 3. 
The Spencer Basin has a depth of water of about 15ft. 


| at low tide, and is chiefly used by vessels in the timber 
| trade; it is seven acres in extent, and was built between 


1864 and 1871, by Mr. Lizars, the then engineer to the 
Belfast Harbour Commissioners. The Dufferin Dock, of 
3} acres area, is a floating basin, with 25ft. depth of 
water, largely used by the timber and grain trades; it 
was opened in 1871. The Spencer and Dufferin Docks 
are in rubble work, faced with random rubble, and cost 
about £155,000. 

Extending for a length of 2090ft. beyond the Donegall 
and Prince’s Quays runs the Albert Quay, built of timber 


| driven sheeting piles. This is found to be a much cheaper | between 1872 and 1875; it cost about £24°7 per lineal 
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Fig. 3 


ending 30th June, 1895, was 2°214d. per gallon, and at 
this rate a saving was effected in cost of production of 
1}d. per 1000 cubic feet over the whole make, both of 
water gas and of coal gas, the average production of 
water gas being one-third that of coal gas. The author 
has not found any reason to change the opinion expressed 


in his paper read to the Incorporated Gas Institute in | 


June, 1894: that with oil at 2}d. per gallon carburetted 
water gas of 2l-candle power can be produced for less 
money than 17-candle power coal and cannel gas. 
Fifteen cities and towns have followed the example of 
Belfast in this system. After eighteen months’ working 
it was decided to supersede one of the old retort houses 
with water gas apparatus. At present one bench of 
retorts has been removed which was capable of producing 
900,000 cubic feet per day, and part only of the space | 
thus acquired has been occupied by four sets of water | 
gas apparatus capable of turning out four million cubic | 
feet per day, or four and a-half times as much as was 
produced by the retorts. The growth of the gas supply 
can be seen from the following figures :— 

Year ending June... 1825 1835 1845 1855 1865 1875 1885 1895 
Millions ofcubicfeet 10* 24 51 109 248 418 718 1169 
* Estimated. 

Time did not permit of the discussion of the last paper, | 
and the President desired that any remarks might be sent 

in writing to the secretary. 

Luncheon was then taken in the Exhibition Hall of the | 
Botanic Gardens, and afterwards the members dispersed 
in groups to visit the various works open to their inspec- | 
tion. 

In the evening the Institution dinner took place at the | 
Grand Central Hotel. The President, Mr. E. Windsor | 
Richards, occupied the chair, and was supported by the | 
Lord Mayor, and Mr. John D. Barbour, High Sheriff of | 
the County Antrim. 

In responding to the toast of ‘‘The City and Trade of | 
Belfast,” proposed by the President, the Lord Mayor 
alluded to the rapid growth of the city, the population of | 
which is now 300,000. He believed the firm with which | 


he was connected—Messrs. Harland and Wolff—was now | at low water, which was then amply sufficient for the | pump wells are two centrifugal pumps, wit 


larger than any single concern on the Clyde. | 
Mr. Wicksteed, in proposing the toast of “‘ The Queen’s | 
College,’’ alluded to the large number of successful men | 
who had received their education in that place, and the 
Principal of the College, Dr. Hamilton, suitably responded. | 





Fig. 1 


system than if coffer-dams were used; the latter syste™ 
would cost £20 per foot. After the sheeting piles were 
driven the soil was excavated by a Priestman’s dredger, 
then the moist concrete was lowered in boxes with 
hinged bottoms, and deposited thus in layers 18in. 
thick. 

The superstructure consists of rubble masonry, with 
granite ashlar. The total cost of the quay, including 
sheds, tramways, &c., was £124,745, or £39 6s. per lineal 
foot. Prince’s Quay was similarly constructed, and is 
850ft. long; it cost, including sheds, &c., £34,762, or 
about £40 19s. per lineal foot. Separating the Donegall 
and Prince’s Quays is the entrance to the Clarendon 
Dock, which is spanned by a double-road swing bridge. 
This dock has an area of four acres. It was built between 


Transverse section. 
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1847 and 1850, and is now principally used for small 
coasting vessels, the depth of water being limited to 10ft. 


vessels using the port. Leading out of it are two small 
dry docks—one built in 1800 and the other in 1826. On 
the Prince’s Quay is a fixed crane, having a lifting capa- | 
city of twenty-five tons, at a radius of 36ft., erected in | 
1883, at a cost of £1692, The cost of the swing bridge, 
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foot. This quay has only a depth of water of 17ft. at 
low tide. Beyond the entrance to the Spencer Basin, at 
the north end of the Albert Quay, is situated the Mile- 
water Basin of about three acres area, formed about 1871, 
and provided with timber quays in 1885 and 1893. It is 
principally used as a fitting-out basin for the vessels built 
in the shipyard of Messrs. Workman, Clark, and Co., 
part of which adjoins the basin on the north side. 

Beyond Messrs. Workman, Clark, and Co.’s shipyard 
the harbour proper terminates northwards in what is 
known as the second cut of the Victoria Channel. The 
length of this channel dredged through the intervening 
sandbanks and slob lands is about four miles, and entailed 
the removal of about 3,762,500 tons of soil. The work 
was commenced in 1885 and finished in 1891. The new 
channel has a depth of over 17ft. at low water, and this 
depth has since been carried up to the heart of the city. 
The Victoria Channel is 300ft. wide between the bottoms 
of the slopes, and cost about £70,000. 

Next comes the Alexandra Graving Dock, of which a 
very complete description was given in a paper read by 
Mr. W. Redfern Kelly, M. Inst. C.E., the assistant engi- 
neer, before the Institution of Civil Engineers, and pub- 
lished in the ‘* Minutes of Proceedings,” vol. cxi. We 
must refer our readers to this paper for full details and 
drawings, but may say that it was until recently reckoned 
the largest dry dock in existence; it is 830ft. long, 92ft. 
wide at coping level, 50ft. wide on the floor, with a depth 
of water over the sill of 25ft. at ordinary high-water level. 


| It was opened by the late Prince Albert Victor of Wales 


in 1889. The engines, pumps, and machinery for pump- 
ing out the water were so designed that 10,000,000 gallons 
of water, the contents of the dock, can be discharged into 
the entrance basin in 24 hours. The engines are two 
pairs of horizontal compound non-condensing type, 
500-horse power combined, having their cylinders placed 
at right angles, each pair driving direct on to one vertical 
crank shaft, and working at 801b. per square inch; the 
high-pressure cylinders at 20in., and the low-pressure 
8lin., and the stroke 24in. At the bottom of the two 
h runners 7ft. 
diameter. ‘1 

The dock can be divided by ship caissons into lengths 
of 300ft., 200ft., and 300ft. There is also a large derrick 
crane capable of lifting 100 tons at a radius of 50ft., and 
the water alongside the crane is 24ft. deep at low water. 
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The total cost was about £150,000, including the Alex- 
andra and Victoria wharves, kc. The dock alone cost 
£93,448. The ship-shape caissons each cost about 
£4380. 

The Abercorn Basin, alongside the workshops of 
Messrs. Harland and Wolff, was built between 1864 and 
1867. The depth of water is 11ft. at ordinary low-water 
level, and the area of the basin is about 11} acres. 
Within it are two large and strongly-built wooden jetties, 
which are used entirely by vessels lying alongside while 
being fitted out. There is a pair of 60-ton masting 
sheers on the eastern side, which cost £2000. The 
basin is built of rubble work, similar to that of the 
Spencer and Dufferin Docks, and cost £24,000. No. 1 
jetty (1884), 350ft. long, cost £6736, and No. 2 jetty 
(1885), 317ft. long, cost £54385. 

Leading out of this basin is the Hamilton Graving 
Dock, 470ft. long and 844ft. wide at the coping level 
and 50ft. wide on the floor. The entrance is 60ft. 
wide at coping level, with a depth of 154ft. of water over 
the sill at average high tide level. The cost of it in 1867 
was £40,000. Close to the south-east corner of the basin 
is the electrical generating station, waich supplies the 
power for lighting the Queen’s Quay, Abercorn Basin, 
and Hamilton Graving Dock, with 31 arc lamps of 1000- 
candle power each. 

South of the Abercorn Basin is the Queen’s Quay, 
shown in section—Fig. 4—which was reconstructed 
between 1875 and 1877. It has a frontage of 2160ft., and 


ose 


<= 





This function was almost too well attended, and the 
rooms were somewhat crowded. Music had been pro- 
vided, and the art collections in the galleries were worthy 
of inspection. 


Friday, July 31st was devoted to pleasure, and there | 


was a number of alternative excursions—one to Port- 


rush and the Giant’s Causeway, another to Glenariff, | 


near Cushendall, and a third to Rostrevor, Carling- 
ford Lough, and the Mourne Mountains. The weather 
was beautifully fine. The largest party went to Port- 
rush by special train, provided by the directors of the Bel- 
fast and Northern Counties Railway, had lunch at the Port- 
rush Station, and then proceeded by cars and wagonettes 
to Portrush. They went along the road followed by the 
electric tramway, but electricity is now disused except 
for about one car per day to retain the rights of the company, 
and the cars are hauled by steam engines. This result has 
been caused by a fatal accident which occurred last year, 
when a young gentleman cycling in the district was 
killed by creating a short circuit between the conductor 
and the return rails. The conductor is a tee iron, only 
about 18in. above the road level. The ruins of Dunluce 
Castle created much interest, and the Giant’s Causeway 
was a fitting end to the journey. Dinner was served in 
the Portrush station on the return journey. 

The Rostrevor party also had a most enjoyable day, 
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provided by the Northern Counties Railway Company, | 
and in the evening a conversazione was given by the Lord | 
and Lady Mayoress of Belfast in the Free Library. | 






A bar-straightening machine is turning out the most 
immaculate shafts for the different 
machines. The rough bar passes be- 
tween two roller surfaces, not in the 
ordinary way as in a pair of plate rolls 
or rolling mill, but longitudinally with 
the roll centres the rollers having con- 
cave and convex surfaces, the diameter 
| being so proportioned as to carry the bars forward 
simultaneously. 

It is a little surprising that the bar does not come 
from the machine in the form of a bow; but it must be 
borne in mind that this tendency is, by virtue of the bar’s 
revolving, always correcting itself, and also that the con- 
cavity and convexity of the rollers is exaggerated in the 
cut for the sake of explicitness. The bar is rotated by 
the friction of the rollers. Further on is a multiple 
dividing drilling machine, with two rows of six drills 
each, which is especially useful for spinning frame rails, 
carrying special devices of this firm’s own make. 

A specially striking machine is a ‘ double-ending” 
machine, made by the firm, which we shall illustrate in 
another impression. We saw this machine facing up both 
ends of a vertical engine column at once. Each of the two 
headstocks drives a circular cutting head carrying a large 
number of small tools near its periphery. As a matter of 
fact, sixty tools were being used on each head when we saw 
the machine at work. They all cut in the one circle, each 
following up its predecessor as the headstock slowly 
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Fig. 1—MESSRS. COMBF, BARBOUR, AND COMBE’S WORKS, BELFAST 


a depth of water of about 15ft. at ordinary low-water 
level. It cost, in 1877, £63,000, or about £29 per 
lineal foot. A 7-ton steam locomotive crane cost, in 
1895, £1695; its radius is 30ft. to 45ft. The steam ferry 
boat, built in 1889, to carry 120 passengers, cost £937. 
The working expenses, exclusive of interest on plant and 
depreciation, are about £7 4s. per week. 

The shipping cleared from the port of Belfast during 
1895 amounted to 2,150,232 tons, and the revenue of the 
Harbour Trust, exclusive of pilotage, was £139,190, 
leaving a net surplus revenue of £10,848 for the year. 
Eighteen vessels, constructed in the shipbuilding yards at 
this port, cleared during 1895, measuring 92,947 tons 
gross and 60,208 tons net. The range of tides varies from 
7ft. 8in. at neaps to 9ft. din. at springs. 

After having inspected the harbour the members par- 
took of luncheon in the magnificent new banqueting hall 
of the Harbour Office, presided over by Mr. James 
Musgrave, D.L., Chairman of the Harbour Commis- 
sioners. 

The Harbour Office is a splendid building, and many of 
the members expressed surprise at its beauty; it is 
worthy of the rising city of Belfast. After the usual loyal 
toasts had been drunk the party went on board the mail 
steamer Princess May, kindly provided by the Larne and 
Stranraer Joint Steamship Co., and were taken to Larne. 
The trip was very pleasant, as the weather was fine, and 
the visitors had an opportunity of seeing the beautiful 
coast scenery of the counties Down and Antrim. On 
arrival at Larne the party visited the Alumina 
Works of the British Aluminium Company, and had 
the opportunity of inspecting the various processes in the 
manufacture of alumina from bauxite, which is found 
plentifully in County Antrim. Mr. James Sutherland, the 
manager, gave his attention to the visitors and ex- 
plaines the processes—a full description of which will pro- 
bably be published hereafter. I may say that the bauxite 
is first pulverised and then passed into a rotary calciner ; 
these processes created a great deal of dust, and rendered 
it hardly fit for the visit of ladies, of whom there were a 
number in the party.’ The calcined powder is then 
mixed with caustic soda, and boiled under pressure in 
kiers; thence the liquid passes to filter presses, which 
separate out a red mud, which at present is a valueless 
bye-product. The filtrate is then passed through cellulose 
filters to extract all traces of iron, and the filtrate is 
practically aluminate of soda. ‘This then goes into 
large vertical cylindrical vessels, where it is churned, 
and the alumina separates out. This churning is a most 
interesting process, and is the particular feature of 
Dr. Bayer’s process. The liquid is then passed 
through other filters, which retain the alumina, a sub- 
stance like precipitated chalk; this is then dried, and is 
ready for export to the works at the Falls of Foyers in 
Scotland, where it is reduced by the Heroult process of 
electric smelting to aluminium. Thence it is sent to the 
foundry and rolling mills at Milton, Staffordshire, to be 
worked into forgings, sheets, rods, bars, tubes, kc. This 
industry will prove, therefore, when in full working order, 
essentially British in character, the power and all the 
raw materials being obtained within. the United King- 
dom. I may add that the Larne Alumina Works 
have only been running about twelve months, and are at 
present treating about 5000 tons of ore per annum, which 
seems rather a small quantity for such a considerable 
plant as is there installed. 

The party were taken back to Belfast by special train, 
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going to Warrenpoint by special train provided by the 
Great Northern Railway Company. There a special 
steamer took the party on board, and made a two hours’ 
trip on Carlingford Lough, passing Killowen, whence the 
Lord Chief Justice of England takes his title, and reach- 
ing Rostrevor, where luncheon was served. The party 
then went by conveyances to Newcastle, and a special 
train was provided for the return. 

The Institute of Mechanical Engineers must be con- 
gratulated upon this very successful summer meeting. 








BELFAST AND ITS INDUSTRIES. 
(By our Special Commissioner.) 

MESSRS. COMBE, BARBOUR, AND COMBE, LIMITED. 
Tuts establishment, with the exception of that of Messrs. 
Victor Coates and Co., is the oldest of its kind in the city, | 
and in point of size second only to that of Messrs. 
Harland and Wolff. It was founded in 1845 by the late 
Mr. James Combe and Mr. William Dunville, both of 
whom are now dead. The firm was then styled James 
Combe and Co. In 1860 Mr. James Barbour, one of the 
present heads, was admitted as partner. Mr. Combe and 
he carried on the business under the name of Combe and 
Barbour until the death of the former in 1875, his son, 
Mr. Abram Combe, becoming a partner in his father’s 
stead. The concern became a private limited company 
in 1890, under its present name, Mr. James Barbour 
becoming chairman and Mr. R. Ardill a director. 

Messrs. Combe, Barbour, and Combe have for long been 
the largest machine makers in Ireland. The works are 
spread over about eight acres of land adjacent to North 
Howard street, off the Falls-road, Belfast. Fig. 1 gives 
a very good view from the north-west. If we enter at the 
gate at the left-hand end, we first of all encounter the 
immense pattern store, divided up into five fireproof 
isolated rooms. Adjoining is the electric lighting shed 
containing six dynamos, four of the ‘‘ Castle” type, by 
Holmes, of Newcastle-upon-Tyne ; one Brush machine, 
and a machine by Jackson and Co., of Manchester, making 
up the number. Their combined output is 65,000 watts. 
Power is obtained from two engines of the firm’s make, a 
horizontal engine of 40-indicated horse-power, with 
Corliss gearing, and a vertical two-cylinder engine of 
25-indicated horse-power. The latter is of a most con- 
venient type, and deserves some mention. Although so 
powerful an engine, it occupies only some six square feet of | 
floor space, and stands upright and alone, wholly inde- | 
pendent of any means of side support. The frame is in | 
the shape of a stout cast iron column, 4ft. in diameter, 
with a wide flange at its base, the two cylinders being 
bolted on, oneateach side. The crank shaft is journalled 
at the top, with the fly-wheel in the centre, breaking 
through the sides of the supporting column at the top 
between the bearings. This design commends _ itself | 
especially where an engine is liable to be moved from | 
place to place, as there is so little foundation work neces- | 
sary, and the arrangement of parts demands so little | 
floor area, usually much more valuable than height space. | 

Proceeding to the machine shops, we find three heavy | 
milling machines, on the planing machine principle in | 
every sense except that of the tool, or rather the manner 
in which it is applied. The table travels 22ft., and the | 
cutters attain a width of 28in. They are very fine tools, 
and were made by Messrs. Combe, Barbour and Combe 

themselves. 


traverses the bed of the machine, the column remaining 
fast, so that each edge actually describes a spiral path 
in one plane, as the centre is always travelling. The 
accompanying cut shows our mean- 

ing in an exaggerated form. But 

the machine does not only face 

the flange. The headstock carries 

internal gearing for boring the bolt 

holes, thus obviating the neces- 

sity of removing the column. This 

secures accuracy and despatch. 

There is a very convenient polishing machine for long work, 
the emery wheel being journalled horizontally in a pivoted 
frame over the work, on to which it is pressed by a 
weight, while the jib is slowly fed forward. 

The foundry is large and well lighted, and consists of 
two bays, in all enclosing some 18,000 square feet of floor 
space. It contains two large cupolas, about which the 
only peculiarity is a collector at the base of each, where 
a large weight of metal is kept in a molten state. The 
capacity of each cupola is by this means greatly increased. 
A great deal of machine moulding is done, the cast iron 
patterns being set in plaster of Paris, forming, with the 
surrounding box, a practically permanent and unalterable 
standard. There are two jib cranes, the largest taking 
ten tons, the other five, none of the work being of a very 
heavy nature. There are five massive wheel-moulding 
machines, all busily engaged. The foundry can be 
denoted in Fig. 1 as the centrepiece of the works, or as 
the narrowest part in the plan. Skirting its side isa 
long, narrow smithy, equipped with twenty-two fires and 
five steam hammers, by Rigby, B. and 8. Massey, and 
John Yule. There are six forging machines, by Ryder, 
of Bolton; a bolt-making machine, by Greenwood and 
Battley ; a spring hammer, by Shaw and Justice; and an 
American cushion hammer, by the Bradley Manufacturing 
Company. There is also a conveniently arranged brass- 
moulding shop. 

An interesting department is that devoted to file- 
making, where all the files required by the establishment 
are made by hand. The superiority of the hand-made 
article over the machine-made seems to be chiefly in the 
ease with which a flaw can be instantly detected by the 
former method; the striker feels it at once, a machine 
makes no sign if the metal varies. Messrs. Combe, 
Barbour, and Combe have made their own files for the 
last eighteen years; they originally procured men for the 
purpose from Sheffield, but this has by now become 
unnecessary. All the men seem to have originally been 
shoemakers, the manner of squatting at the work and 


| striking being very much the same in both trades. 


We have now reached the blocks of buildings seen to 
the right of Fig. 1, distinguishable from the others by 
their height. The first shop entered was a general 


| machine erecting shop. Here may be seen spreaders for 


flax and hemp, heavy rope machinery, winding machines 
for the Dundee and Indian jute trade. Another large 
room is devoted entirely to the erection of preparing 
machinery; another, of the same size, exclusively 
spinning machines, and another for cards and hackling 
machines. 

In an adjoining engine house there is a large engine, 


| with Corliss gear, by Messrs. Hicks, Hargreaves, of 


Bolton, of 340 indicated horse-power. It is the first 
engine which that firm supplied to Ireland. It runs to- 
day with the original rope-drive first fitted up by the late 
Mr. James Combe, who was the pioneer of this system 
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of power transmission. There is another engine of the 
same power by Kay, of Bury, which does the work of the 
former when out of action. 

A grinding shop contains ten large wheels and four 
emery ‘ buffs,” there being a great number of parts which 
do not require machining, but merely grinding and glazing. 
A case-hardening furnace, to which all studs and wearing 
parts of the machine are subjected, is noticeable on our 
left as we pass into the next shop—a machine shop—con- 
taining nine planing machines by Shepherd, Hill, & Co. 
Here is also a large lathe with 16ft. faceplate of the firm’s 
make. 

The belt-making department is very interesting, as are 
also the repairing department, the spinning-frame room, 
and the special tool room, with which space prevents our 
dealing as they deserve. The last named is full of most 
ingenious special tools for turning out rapidly the various 
parts of spinning machinery which are required in great 
numbers. I saw a dividing and drilling machine milling 
diagonal slots in preparing-machine silver-plates. Another 
machine, nick-named the ‘ Twelve Apostles,” from its 
twelve drilling heads, seems to be very useful for general 
purposes. 

Another machine was planing the spiral surface on 
the end of the gill-bar, which one may see in Messrs. 
Ccmbe, Barbour, and Combe’s patent push-bar drawing 
frame. There is a small cutting head something similar 
to that of an ordinary shaping machine, the spindle on 
which the spiral is cut being rotated through about 2 deg. 
of an inch between each cut. There are drills here 
made from Nos. 28 and 29 b.w.g. wire, for drilling the 
pin-holes of gills and hackles, some of which have as 
many as fifty-six pins per inch. In the faller making 
department, similar machines are fitted with special 
stop motions for checking the supply of cooling water on 
the completion of each hole, which has been found to 
give great saving; one boy working a machine with eight 
drilling spindles can drill by this means eight holes, where 
he could formerly only drill one. A large light turnery 
contains 102 lathes, in some cases four and even more on 
one long bed. There is also a fully equipped screw, bolt, 
and rivet-making shop. Another turnery, for somewhat 
heavier work, contains some thirty lathes. 

In the boiler-house are four boilers 28ft. long, two by 
Hicks, Hargreaves, and two by Benjamin Pollock ; fitted 
with Hodgkinson’s mechanical stokers. 

In the engine-erecting shop, there is a huge wheel lathe 
capable of turning engine fly wheels up to 30ft. in dia- 
meter, and 6ft. 6in. in width. The visitors were informed 
that this lathe has achieved the remarkable performance 
of turning 32 rope-grooves in a wheel of 24ft. diameter in 
70 hours; the grooves being 23in. deep. There are two 
very fine double milling machines—made by the firm— 
the driving of which throughout is by rope. Another 
lathe has a face plate 14ft. in diameter. This is also 
home-made, and is largely used for key-way cutting ; with 
an attachment for this purpose patented by Mr. James 
Barbour. A four cylinder quadruple expansion tandem 
engine is being erected in this shop, of 700-horse power, 
to the order of a Calcutta cotton manufacturing house. 

The heavy turnery contains some ten lathes, mostly 
at work on shafting, all, with the exception of one by 
Thomas Shanks and Son, of the firm’s own make; also a 
aumber of cylinder boring machines. All the machinery 
here is driven by a pair of horizontal Corliss engines of 
about 80 indicated horse-power, made by the firm. They 
also drive the spindle and flyer-making department. 

A very fine sample of the firm’s work can be seen in 
the adjacent spinning factory of the Ulster Spinning 
Company, where a triple-expansion marine-type engine 
has recently been supplied to do the work of three old 
beam engines. This is a splendid sight, with its perfect 
system of rope drives, and it excited great interest among 
the members of the Institution of Mechanical Engineers 
on their recent visit. I should here mention that Mr. 
Alexander B. Wilson, one of the Belfast Reception Com- 
mittee, was the consulting engineer who designed the 
improved system. In conclusion, thanks are due to 
Mr. James Barbour, chairman of the company, and to 
Mr. Abram Combe, for their courtesy, and also to Mr. 
James Megannety, their general manager for forty-seven 
years, who personally conducted your representative over 
the works. 


MESSRS. DAVID ALLEN AND SONS, CHROMO-LITHO- 
GRAPHERS, 

Few of us can have failed in our journeyings to notice 
the name of this renowned firm of artistic poster designers 
and makers, by whom the jaded eyes of the workers in 
our great cities are refreshed and gladdened at many 
street corners, where exist walls which would otherwise 
be dreary and hoardings otherwise hideous. Artistic 
advertising has now reached such a pitch that it would be 
presumptuous on our part to call our readers’ attention to 
a development of so palpable and striking a nature. For 
variety of style and beauty of conception we think 
Messrs David Allen and Sons may claim with reason to 
be second to none. Their posters differ of course in 
merit, but over this Messrs. Allen cannot of course have 
entire control, as price is always a consideration, more or 
less, to their customers, but it may safely be said that the 
ideas and designs of their many artists are invariably 
made the most of as far as this and other ruling circum- 
stances will allow. The house was established in 1857 by 
Messrs. D. and J. Allen, now D. Allen and Song, and 
was originally in William-street, Belfast. The existing 
premises were acquired in 1884 in consequence of increas- 
ing business. 

On the ground floor are eight large litho machines for 

printing the big posters which are mostly used for 
theatrical advertisements. 
_, These eight machines form a very imposing array. An 
idea of their size may be gained from the statement that 
they are each capable of taking a stone measuring 40in. 
by 60in., and weighing Sewt. They were made by Messrs. 
G. Mann and C>., Leeds. The stones come from Germany. 

I is noticeab’e that the colours are always printed in 


a definite order, yellow invariably being the first, fol- 
lowed by the red, which, where printed on the top of the 
preceding colour, forms the various shades of orange, 
according to the relative proportions of the two com- 
ponents. Black comes next, forming, where it mixes, the 
sombre tints; then blue, forming with the yellows and 
the reds the various shades of green and purple. With 
these four primary colours, variety of colours and shades 
can be obtained sufticient for ordinary purposes. 

In a corner of the same room is a stone-planing 
machine for obliterating the impression on an old stone, 
and bringing up a fresh surface for the next job. It 
carries a tool 4ft. wide, on a travelling bridge, cutting the 
entire surface of the stone at once, the stone being 





stationary. 

Adjoining this room is the engine-house, containing 
two Crossley gas engines of 20 and 12 nominal horse- 
power respectively, another engine being held in reserve 
on a higher level, the three giving a total effective power 
of 100 horse. 

Above the large machine-room—.e, on the first tloor— 
is the composing-room, where the compositors work 
alongside the letterpress machines, the largest of which 
are able to take composition formes measuring 60in. by 
40in., though the usual size is 30in. by 40in. By this 
means they print two colours at one impression, as 
each forme receives independent ink from its end of the 
machine. These machines were supplied by Dawson 
and Sons, of Otley. The types are of wood, and the 
letters attain great size—22}in. by 35in., or 20in. by 
30in., being quite ordinary sizes, while there are some 
measuring 25in. by 40in. On the same floor is the small 
litho-room, containing seven machines, using stones 20in. 
by 30in., by Mann and Co., and Newsum, Wood, and 
Dyson, of Leeds. Altogether, there are fifty-two colour 
printing machines. Off this room is the stone-room, or 
store, containing upwards of 3500 stones. Their weight 
must be enormous, each stone averaging about 1} cwt. 

Above the composing-room is the sleetching or stone- 
graining room, where the surfaces of the stones are made 
ready for the artist, as when fresh from the planing 
machine already mentioned they are by no means 
smooth. They need grinding or graining. The graining 
machine when in motion looks a little wild, but the 
accompanying cut shows its principle. 
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The grinding slab A is subject to a precisely similar 
movement as is the little end of an ordinary connecting- 
rod in guides. The long crank or driving-arm B is notice- 
able, and the connecting-rod C, short out of all ordinary 
proportion, is rigid with the grinding slab, which is 
journalled on the sliding framie, alias crosshead. While 
this stone is thus whirled backwards and forwards, and 
turned through about 90 deg. at every half stroke, the 
work below it travels backwards and forwards, thus dis- 
tributing and equalising the treatment over the whole 
surface. 

Alongside are two more colour machines by Mann, and 
adjoining is a colour grinding-room, where the dry colours 
are mixed up with varnish ready for the machine. There 
are three colour grinding machines, two by Seggie, of 
Edinburgh, and one by J. Greig & Sons, of the same city. 

The stock and despatch-room is well worth a visit, as 
as it shows an immense variety of work, many of the 
small theatrical “throwaways” displaying great beauty 
and taste. Here there is a large guillotine by Greig & 
Sons, with a knife 65in. long. It almost makes one 
shudder to see the manner in which it trims up the edges 
of large posters in bulk. In a room above are four small 
printing machines for the sinallest class of work. 

The entire works are warmed by a large heating stove 
supplied by Davidson & Co., Sirocco Works, Belfast, over 
which is a large hot-air collector, from which a fan drives 
warm and dry air into the various departments. Messrs. 
Allen employ some 250 hands, about fifty of whom are 
women and girls. There are also some fifty artists on 
the premises, employed according to their respective 
capabilities. 

Messrs. Allen are to be congratulated on their present 
great pressure of work, their character for which has so 
deservedly secured them a world-wide reputation. 








WASTE OF WATER IN ITS RELATION TO LEAD 
SERVICE PIPES.* 
By Mr. Oscar J. Kirsy, 

THis short paper is not intended to be a dissertation upon the 
subject, but a few notes of experience, written with a view to the 
promotion of useful discussion. 

I will at once say that it is real lead pipes which will be referred 
to—z.e., pipe milled from English pig lead, and not from scrap 
lead, which isoften a medley of lanl, Kenda, type metal, zinc, and 
any other bits of scrap metals or alloys resembling lead. Every 








* A paper read before the British Association of Waterworks Engineers 
at Nottingham, July 21, 22, and 23, 1896, 
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engineer present who has tested lead pipes either by metallurgy 
or chemistry will readily admit that there are not only ‘lead 
pipes” ‘and lead pipes,” but that there are pipes, nominally lead, 
which are frequently composed of an alloy so incohesive that on 
subjecting them to a torsive strain the particles will separate, 
Lead will also become brittle if it is repeatedly melted, the 
oxygen of the air combining with it very readily when in a molten 
condition, forming oxide of lead, which becomes mixed with the 
molten metal. But lead deteriorated inthis way can be restored 
to its normal malleability and toughness by stirring carbon into 
it, which will take the oxygen from the oxide of lead, forming 
carbonic oxide and carbonic acid, these gases passing off and leay- 
ing the metallic lead free from oxide of lead. An experienced 
pipelayer knows that he can improve his lead which has been 
many times heated by stirring into it either tallow, resin, or coal 
dust, or even by agitating it with a stick when in the molten state, 

Lead used in the manufacture of water-piping should be free 
from every impurity but one, viz., silver; this impurity renders 
it more proof against the action of acids which may come in 
contact with it. 

Waste of water is often the result of lead pipes being laid in a 
trench which has been filled with material containing a compara- 
tively small quantity of sulphate of lime, such as the sweepings 
of the floors of new buildings, &c, Also from being built into walls, 
as atmospheric changes produce moisture upon the outside of the 
pipe, and this moisture combined with the lime will corrode the 
pipe and cause it to leak. The corroded parts of the pipe are 
generally covered with a red incrustation where honeycombed or 
eaten through. Yellow and red clay and peaty soil corrode lead 
pipes slowly, but blue clay and many kinds of sand will do so 
very quickly, and are the cause of much waste of water. The 
corrosion is different from that caused by lime, inasmuch as the 
surface of the pipe is eaten away without the formation of any in- 
crustation. It is obvious that the corrosion of lead pipes from 
the outside, and the waste of water in consequence, can be guarded 
against. 

The corrosion of lead pipes from the inside is quite a different 
matter. The samples attacked in this way—which lie upon the 
table for inspection—were corroded all through the length, and a 
fracture may occur at any point or at many points, Soft moor- 
land waters, which contain acid produced by decaying peat, act 
upon lead in this manner ; but if peat and other decaying veg 
table matter are kept out of the impounding reservoirs the acid is 
not produced, and, as a consequence, lead pipes are not acted 
upon. ‘This has been successfully accomplished by the author, and 
was the subject of a paper read at a meeting of the Association of 
Yorkshire students of the Institution of Civil Engineers in Decem- 
ber of last year. 

Waste of water, resulting from its being acidulated and dissoly 
ing the lead services, causing them to burst so frequently, is 
a matter of serious moment both from the suppliers’ and th: 
consumers’ point of view. The law was setin motion many years 
ago by consumers, who sued certain undertakers for damage in 
conseguence of the consumers being injuriously affected, viz., by 
being lead poisoned ; but, inasmuch as the water was delivered 
free from any lead contamination in the consumers’ service pipes, 
the undertakers were held to be free from any liability. In this 
connection it is worthy of note that where litigation first began 
there had not been any attempt to keep the peat out of the reser- 
voirs, neither could the stop water be drawn from the impounding 
reservoirs, the arrangement of the valve shafts being such that no 
water could be drawn from the reservoirs except at the bottom. 
This regrettable arrangement still exists, the most acidulated 
water being continually drawn off for consumption, and the purer 
water, which is subject to the action of the air on the surfacc 
cannot be utilised until it has been fully acidulated. 

Many corporations are now treating their water supplies with 
calcium carbonate to neutralise the acid produced by the deca) 
of peat in the impounding reservoirs, and much waste ol 
water is thus prevented, inasmuch as the lead services are not 
washed away and burst by the action of the water upon them. 
When service pipes are composed of English lead from which thi 
chief impurity—viz., silver—has not been separated by cupellation 
or fulguration, they resist the action of peat acid. The author 
has examined lead pipes which have been in constant use for thirty 
years, whose calibre and weight have been precisely the sam¢ 
when taken out as when they were putin, thus proving that no 
portion of the pipes had been washed away by acidulated moor 
land water—or, in other words, the water had no action upon them. 
As a substitute for good argentiferous lead, the pipes are fre- 
quently lined with tin about a millimetre in thickness; but in the 
production of tin-lined lead pipe the tin dissolves a considerable 
quantity of lead, consequently the lining is not pure tin, but a 
mixture of tin and lead, hence the reason that acidulated water 
drawn through these pipes and subjected to the sulphuretted 
hydrogen test distinctly indicates the presence of lead. As tin 
melts at a much lower temperature than that required in the solder 
by plumbers to make the joints in the pipes, it runs and fills the 
invert of the pipes, leaving them weak at the joints and partially 
filled up with tin. ‘This accounts for the tact these pipes so 
frequently burst near the joints. Of course they can be joined 
together with gun-metal cone connections without the aid of 
solder, but inasmuch as the lining is an alloy of tin and lead it does 
not effect the purpose it is intended to. Tin-washed lead pipe has 
proved itself to be superior to the tin-lined lead pipe, the process 
of washing being done so quickly that there is not time for the tin 
to dissolve the lead. The washing is done by pouring molten tin 
into the pipe as it is forced through the die ; the tin then washes 
against the inside of the pipe, and leaves a thin coat on the inner 
surface, and, if desired, the outer surface can be washed also. 
In jointing these pipes the ends to be jointed should be filled for a 
few inches with table salt to prevent the tin-wash running when 
heated by the plumber’s solder. The salt can easily be washed 
out of the pipes after the joints are made. Acidulated water 
drawn through these pipes does not yield the slightest trace of lead 
contamination, 

We occasionally hear of medical men who condemn every kind 
of metal pipe other than cast iron, averring that they are likely 
to produce metallic poisoning. A case which came under the 
author’s notice is worth mentioning, viz.: A doctor told his patient 
that he considered he was suffering from plumbism, although the 
usual symptoms, such as colic, incipient paralysis, and blue line 
along the base of the gums, were not visible. The patient's 
residence was two miles from the doctor's, and he was told to send 
a water barrel every morning to the doctor's residence for his 
supply of water. This request he complied with until he died ; but 
instead of the barrel being filled from the pipe supplying the house, 
which was a 2in. cast iron one, it was filled from the tap in the 
stable yard, as it was much more convenient todoso, ‘Ihe pipe 
which supplied the stable and coach-house was a jin. lead one, and 
it was subsequently found that the pipe which supplied the patient's 
own house was a 2in. cast iron one. Several doctors were con 
sulted just before the patient’s death, all of whom were of the 
opinion that he was not in any degree suffering from lead poison- 
ing, and this, too, after he had been drinking water supplied 
through the doctor's lead pipe for fifteen months, 

One more case in which a considerable waste of water was 
involved may be also worth mentioning. Here the consumer died 
from lead poisoning. He was instructed by his doctor to leave the 
bib tap over the kitchen sink open for a considerable time every 
morning previous to taking any water for use, and as he considered 
that the longer the water ran the greater the virtue of the 
operation, he usually opened it about five o’clock and closed it at 
half-past seven. This practice soon became general among work- 
men, who opened their water taps when they got up, and leit them 
for their wives to close when they got up. The water drawn 
through the consumer’s pipe who died from lead poisoning was 
tested by the author and an analytical chemist, but no traces of 
lead could be found in it, and when the lead pipe was assayed, it 





proved to be exceptionally good argentiferous lead, yielding about 
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13 oz. of silver to the ton. After much searching and inquiring. it 
was found that the water consumer’s poisoning was the result of 
what he did and not of what he drank. He was a weaver, and 
the yellow yarns used by him had been dyed with chromate of lead. 
Others working at the same mill, some of whom drank water from 
a bucket well, were affected with plumbism, due to the colouring 
in the yarns. 

When the general public get hold of the idea that by allowing 
their water taps to remain open their health will be improved, the 
waterworks engineer and his committee have both a busy and a 
disagreeable task to perform in convincing them to the contrary. 
In the borough of Batley, waste of water as the result of this false 
notion has caused a loge of nearly £6000 a year, and nothing would 
deter the delinquents but suing them for the usual penalties. It 
is satisfactory to note that of the wholesale prosecutions which 
have taken place, not one case has, so far, been lost; and a 
remarkable coincidence in connection with it is that the present 
death-rate is 3 per 1000 less than when fabulous quantities of 
water were poured down the sewers to be pumped at the sewage 
woiks. The present domestic comsumption is less than twelve 
gallons per head per diem, 

I may say that in this borough there are two systems of mains 
-cne for domestic supply, and the other for trade purposes, 
District meters are fixed to both systems. 








CHAMBER OF COMMERCE AND 


THE SHIP CANAL, 

On Wednesday, the 29th ult., the Council of the Liverpool 
Chamber met at Liverpool to receive and consider the report 
of the special Committee recently appointed to consider the 
general question of light railways. The Committee reported that 
they had given careful consideration to Mr. Holt’s plateway 
scheme, to Mr. Kennedy’s suggestions for the conveyance of 
goods along the highways by means of locomotives or by 
motor cars, and to Mr. Calthrop’s scheme for a lurry platform 
carrier. Referring to the Jast of these suggestions, it was 
announced that Mr. Calthrop proposed to give a practical 
dcmonstration of the working of the lurry platform car over 
a mile of light railway at Leeds before the end of the year. 
The committee had already passed the following resolutions, 
and these were subsequently adopted by the Council : 

(1) That both Mr. Holt and Mr. Calthrop be requested to 
furnish each an estimate of the cost of a line for goods 
traftic between Liverpool and Manchester, according to their 
respective schemes, and which should be capable of carrying 
goods to the amount of 3000 tons each way daily, and that 
it be stated whether or not the schemes respectively involve 
stations, and how it is proposed to collect and distribute the 
goods at each end. 

(2) That Mr. Holme be requested to furnish an estimate 
for a goods railway between the same places capable of carry- 
ing the same quantity of merchandise. 

(3) That Mr. Kennedy, in addition to furnishing details 
of his scheme, be requested to furnish an estimate of the 
cost of conveyance of a similar quantity of goods in the 
way he proposes to conduct the traffic. 

Mr. Cox, in moving the adoption of the Committee’s pro- 
ceedings and report, discussed the manner in which Liverpool 
was daily seriously handicapped by the several railway com- 
panies, although these very companies were supposed to be 
serving the interests of the shipping city. 

Mr. Bindloss, who seconded the resolution, was amazed at 
the marked indifference with which their townsfolk viewed 
the competition of the Ship Canal. He was sure that Liver- 
pool would interest itself more in the matter if people could 
be shown how trade in several articles was being diverted 
from their port to Manchester. 

It is interesting to watch this discussion on the “ plate- 
way ” scheme at the present moment, as it is simply a revival 
of the old suggestion for competing against the railway 
monopoly, which was made some few years ago, before the 
energy of Manchester, led by Daniel Adamson, brought the 
Ship Canal scheme to the front and compelled the ‘ plate- 
way ” and its champions to bide their time. 


LIVERPOOL 








LETTERS TO THE EDITOR. 
We do not hold ourzelves responsible the opinions of our 





THE TRESTLE RAILWAY AND 150 MILES PER HOUR. 


Sir,—I bave just received the article in your issue of 31st July. 
Kindly excuse my asking you for an explanation with regard to 
one line in your notice. 

I understand that you suggest that there is no reason why the 
same high speed should not be attained on an ordinary two-rail 
railway as on my trestle line. My only contention is that, if you 
attempted to go at that speed on an ordinary line, the train must 
derail as soon as the centrifugal force is greater than that neutral- 
ised by the highest super-elevation of the outer rail on the curve 
which can safely be adopted. I believe that about 8in. is a 
maximum of super-elevation you can employ, and that would only 
neutralise a very small portion of the centrifugal force generated 
on a curve of, say, 1600ft. radius, at a speed of even 100 miles only. 
On the trestle line the whole of the centrifugal force will not be 
sufficient to break the trestle line, and therefore the train could 
not derail. This is only one reason, to which I might add a great 
many others ; such, for instance, as the breaking of a wheel, axle- 
box, or axle, which must produce derailment in the one case, but 
would not do so in the other. I should, therefore, be much 
obliged if you would kindly tell me what your reasons were in 
making the statement at the end of your notice. 

Hotel de Bellevue, Bruxelles, August 3rd. F, B. Bene. 

(The reasons which favour the construction of a line for making 
a speed of 150 miles per hour possible obtain equally with a two- 
line railway, as we stated in the paragraph to which Mr. Behr 
refers. The practical difficulties connected with the construction 
of a trestle railway, with its five rails and stock suitable for running 
on it, are, we consider, greater than those for running at any 
attainable speed on a two-line railway. The side pressure on 
curves is a separate question, but is one that would be met by 
‘tructural means, not more costly or complex than those that would 
& we for a trestle line, with its inconvenient pannier stock,.— 

D. E. 


GRAPHICAL CALCULUS. 


5in,—In the articles which recently appeared in your columns 
criticising my work ‘‘ Graphical Calculus,” your critic, while on the 
whole favourable to the book, has allowed himself to lapse into 
serious inaccuracy and misstatement in his anxiety to prove his 
erroneous proposition that the book is not the work of a practical 
engineer. Though space and time forbid my making a complete 
answer to all his charges, I should be obliged if you would kindly 
allow me to correct the more serious, 

Without wishing to comment on his indictment of the validity 
of the method of limits as applied to the establishment of the 





fundamental propositions of the calculus, nor his charges against 
mathematicians in general, I should like to point out that if he 
takes the view that a tangent to a curve is that straight line which 
coincides with a short length of the curve, he is disentitled to 
speak of ‘‘small quantitative errors in equations between incre- 
ments.” The two statements are inconsistent. If this view of 
tangents is correct, the first derived curve would become a series 
of small steps, and the second derived would be a forest of vertical 
straight lines. In fact, your critic overlooks entirely the existence 
of differentials of even the second order, not to mention lower 
orders still! 

In criticising my method of graphic integration he speaks of the 
glaring error of the method. have calculated out the actual 
error in one case—a rectangular hyperbola—and find that the total 
theoretical error in a 6in. length is less than ‘Olin., taking 
ordinates at ‘din. apart. Iam sorry that I cannot recognise that 
halving the tangent difference is equivalent to using the true 
tangent direction at the middle of the short length, because this 
statement is mathematically incorrect. It must, obviously, depend 
entirely on the form of the curve between the two points. If the 
curve is a circular arc as in my construction, the tangent at mid- 
length is parallel to the bisector of the angle. If your critic 
wishes to assume that the tangent of slope increases uniformly 
between the two points, he assumes that the arc is parabolic, and if 
he is going to assume a particular form of curve between the two 

oints, why not assume the simplest, viz., the circular, as being 
incomparably more easy to understand, and as being probably 
more correct than any other ? 

In commenting on my illustrating dz by the work done in 
isothermal compression of air, he says that my object is ‘‘ probably 
to impress the student with the idea that air is or can be so com- 
pressed in an air compressor.” He omits to say that in the same 
paragraph from which he quotes there occurs the following passage : 
‘**The amount of work done in an actual air compressor is greatly 
in excess of this because, &c, &c.” This does not seem to be very 
fair criticism! Perhaps he means that because engineers are 
incompetent to bring the compression curve down to the isothermal, 
therefore mathematicians are to be debarred from showing what 
might be done in this direction if only engineers could doit. Are 
the self-sufficient mathematicians to be limited in selecting their 
examples as to what engineers can do /—a limited field indeed. 

Again, your critic attacks me because I give an illustrative curve 
showing an assumed relation between the draw-bar pull and the 
velocity of a train, and states that these data are insufficient 
because the weight of the engine is not given! It surely must be 
obvious, that with constant conditions and a given cut-off and 
steam pressure, the draw-bar pull is always the same at the same 
velocity, since every other condition that can possibly affect the 
draw-bar pull is always the same at that velocity. The figure is 
not drawn to scale because a double elephant sheet does not 
measure 3hin. by 2in. Yet my statement of this fact proves that I 
am not acquainted with practical matters and real engineering 
problems. The fact is that engineers are as a rule hopelessly 
incapable of giving anything like accurate data in real engineering 
problems. The most they can generally do is, as every practical 
engineer knows, to give some sort of rough approximation, which 
must be assumed as accurate laws before mathematical methods 
can be applied tc them, and when the mathematician assumes such 
precise conditions as are necessary for his problems the engineer is 
apt to get irritated. A. H. BARKER, 

July 27th, 


{Three of Mr, Barker’s objections are based on misunderstand- 
ings. lt is neither instructive nor profitable to discuss differences 
of opinion arising in this way in public. We had no intention of 
suggesting doubts as regards the doctrine of limits. The ‘‘small 
quantitative errors” referred to become larger or smaller according 
to the method of embodying the doctrine in the equation, and 
the method advocated by our reviewer involves no neglect what- 
ever of differentials of the second or any other order. Halving 
the tangent difference eliminates the small increment error of the 
first order, and eliminates the whole error in parabolic curves, 
which include the great bulk of approximative curves used by 
engineers. In respect of integration and in some other respects, 
the circle is by no means so simple a curve as the parabola. In 
the circular are the tangent at mid-length of the are certainly 
bisects the angle, but this is not at mid-length of the d « or d y por- 
jection of the arc. It is so in the parabolic arc. But the chief 
graphic argument against the circular arc construction taught by 
Mr. Barker is its excessive and quite unnecessary clumsiness, and 
the difficulty of carrying it out accurately in drawing. Mr. Barker 
confuses the draw-bar pull of a locomotive with its tractive power. 
A large part of the latter is spent in driving the air and rail resist- 
ance of the engine itself, and also on the inertia of the engine, when 
the speed varies, as in Mr. Barker’s problem. It is the remainder 
only that reaches the draw-bar. Since part is spent in giving 
acceleration of momentum to the engine, and since this cannot be 
calculated without knowing the weight of the engine, the draw-bar 
~ cannot be given as a function of the speed alone; it can only 
»e obtained through a knowledge of the engine weight and by 
means of the acceleration of speed. The acceleration of engine 
momentum is zot ‘always the same” at each particular velocity, 
and in especial it cannot be reckoned in ignorance of the engine 
weight.—Ep. E.] 





BURY’S FIRST LIVERPOOL LOCOMOTIVE. 


Sir,—From the position I held at the time of the Chicago Exhi- 
bition, I am able to throw very much additional light upon the 
subject of Bury’s engines, to which Mr. G. A. Sekon refers, 
page 112 of your last issue. 

n June, 1892, the whole of the books, papers, drawings, and 
early letters belonging to the firm of Edward Bury and Co. were 
for some weeks at the London office of the Chicago Exhibition, 
72, Victoria-street, Westminster, and all the documents were 
placed in my hands to examine, in order to prepare a summary of 
the dates and facts. At the same time authority was given to me 
by Mr, Willard A. Smith, the Chief of Transportation Depart- 
ment, to take any copies, tracings, or photographs before the 
originals were sent to the Chicago Exhibition. Therefore I have 
in my possession a complete summary of the history of the firm 
of Bury and Co,, together with copies of their drawings, including 
the Liverpool ; and I shall be only too happy to place all such 
drawings and information in the hands of the Editor of THE 
ENGINEER, or other person who takes an interest in the matter, 
as the history of Bury and Co. is an important link, which certainly 
should be carefully preserved. 

Amongst the ar letters of Mr, Bury was one dated 22nd Novem- 
ber, 1830, from the secretary of the Liverpool and Manchester 
Railway Company, toinform him that at a meeting of the directors 
that day it was decided to give a trial to an engine of a design 
suggested by Mr. Bury, and in March, 1831, there was a further 
letter to say that the Liverpool could be tried on a train from 
Liverpool to Manchester and back. 

The trial took place in March, and the details of the results are 
recorded in Mr. Bury’s papers, copies of which are before me. 
Mr. Sekon is in error in stating ‘“‘that the Liverpool was at work 
in 1830, as proved by the minute books.” The minute books do not 
show the date , 

I have just received an important letter from Mr. Houghton, 
the secretary of the London and North-Western Railway Com- 
pany, who writes to me under date Ist August, 1896, upon the 
subject of the trial of the Liverpool. Mr. Houghton writes, ‘I 
regret to say I find no subsequent report of the date on which the 
trial really took place.” 

Your readers must remember that the Liverpool and Manchester 





Railway Company never at any time possessed nor owned a loco- 
motive named Liverpoul ; their engine was the Liver. This fact 


is proved by the company’s locomotive list, by the books of Mr. 
Bury, vy Mr. Wood in his book of 1838, and by the drawings at 
South Kensington Museum and the Railway Museum at Crewe. 

The engine which Mr. Bury built in 1830 was named the Dread- 
nought ; it had outside cylinders, and on the 15th August, 1845, 
Mr. Bury stated before the Gauge Commission that it had 10in. 
cylinders, 2ft. stroke, and the old plan of boiler. 

Leicester, August 3rd. CLEMENT E, STRETTON, 





Sin,—I have before me a letter from Mr. E. Woods, past presi- 
dent of the Institution of Civil Engineers, which fully confirms tke 
existence of the above engine on the Liverpool and Manchester 
Railway in 1830. From this Jetter I gather that this engine was 
only employed for a limited time in the construction of the railway, 
ballasting, &c, The engine was never taken over by the Liverpool 
and Manchester Railway Company, and never was used in the 
conduct of the traffic on that line. It is, therefore, no wonder 
that the name does not appear in the list of early engines of the 
Liverpool and Manchester Railway. 

Further on Mr. Woods states: ‘‘ Its performance having been 
unsatisfactory, the engine was not bought by the Liverpool and 
Manchester Railway, but sold to the owners of a branch colliery 
line laid from Kenyon to Bolton. There it met with an accident, 
and it was in consequence returned to Messrs. Bury’s works, where 
it underwent repairs, and was then fitted with a multitubular 
boiler, such as had been applied to the Rocket and Planet.” 

The above is a confirmation of the statements made by Mr. E. 
Woods at a meeting of the Institution of Civil Engineers in 1856. 
A report of the same will be found in vol. xvi., page 23, of the 
“ Proceedings.” 

From the latter we also learn that the Liverpool was set to work 
on the Liverpool and Manchester Railway, July 22nd, 1830. This 
statement was made by Mr. Kennedy, who certainly ought to have 
known something about the engine. Mr. Kennedy further stated 
that Mr. Booth gave October 25th as the date of Mr. Bury’s second 
application for a second trial—evidently this was the further trial 
referred to—after its crank axle had been repaired. The letter 
book of the firm contained the whole correspondence on the subject 
between the directors and E. Bury. If Mr. Stretton has been 
shown the books of the firm, he must certainly have seen that 
particular one. But where did Mr. Stretton see these books, and 
when? 

The question is not now which was the first engine with crank 
axle and inside cylinders, but whether there was a Liverpool in 
1830, built by Bury, on the aforesaid railway. I think the above 
is sufficiently convincing. The opinion of Mr. Woods is that the 
Planet and the Liverpool are practically contemporary. It was 
also stated at the meeting that the late Mr. Robert Stephenson, 
brother to George, had seen the Liverpool, and declared it was the 
best type for locomotives, and that they would come to it by-and- 
bye. It had 6ft. driving-wheels, and had run at the rate of fifty- 
eight miles an hour on level parts of the line with twelve wagons 
(sve ). 

In its first stage the Liverpool had already the inside cylinders 
below the smoke-box ; the fire-box was domed, but the boiler was 
not a multitubular one. The fire was urged by means of bellows 
under the tender. 

The engine, afterit had beensold to Mr. John Hargreaves, the lessce 
of the Bolton and Kenyon line, broke once more its crank axle. It 
was then returned to the makers’ works, wherein it underwent 
repairs and was fitted with a multitubular boiler. It is as such 
that it became the prototype of that class of engines for which the 
firm of Bury became so celebrated. 

I think the above, together with the letter from Mr. Houghton 
to Mr. G. A. Sekon, settles the matter, viz.: There was an engine 
named Liverpool, and built by Bury, on the Liverpool and Mar- 
chester Railway in 1830. Mr. Stretton should, therefore, correct 
his book on ‘‘ Locomotive Development” in accordance with the 
documents in the possession of the London and North-Western 
Railway. MERNOK. 

London, August Ist, 





Sir,—I have a set of books showing all the expenses of the 
locomotives on the Liverpool and Manchester Railway in 1840, and 
there is no mention of an engine called the Liverpool or the Liver, 
and I think it is clear that the company never possessed an engine 
of thename. I mention the Liver, because it has been suggested to 
- that an error has arisen by confounding one name with the 
other. 

Crewe, August 4th. Max. 





JUBILEE OF THE BRIGHTON RAILWAY. 


S1r,—The last sentence but one of the article on this subject 
refers to the year 1894, not to 1846, as it seems to do. It may 
be added that the Brighton Company had running powers to 
London Bridge, over the Croydon and Greenwich Railways, from 
the first, which adds 9} miles to the distance the trains worked 
over, 1841—1845. 

With regard to your interesting article on the new relief line 
between Croydon and Redhill, the South-Eastern purchase of the 
Brighton line for six—not eight—miles north of Redhill was 
effected in 1842, not ‘‘ thirty-five years ago.” Stoat’s Nest station, 
now only used for goods traffic, was for many years a passenger 
station as well, and by its means the Brighton competed, as did 
the South-Western, from Kingston-on-Thames, for the Epscm 
race traffic. The Horley mentioned should be Hooley, Horley 
being on the Brighton line ten miles further south. 

The fuller’s earth at Merstham was the principal object of the 
construction of the Croydon, Merstham, and Godstone Iron Rail- 
way. The line never extended beyond Merstham, aie hs a 





THE JUBILEE. OF THE GREAT NORTHERN RAILWAY. 


Sir,—In reply to your foot-note to a letter with the above head- 
ing, I measured the distance between London and York upona 
map before writing to you on the 15th ult., and made it about 
180 miles. On going over it again, your estimate of 171 miles 
certainly appears to be nearer the truth. W. B. PALey. 

London, 8.W., August Ist. 








THE WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY 
has received an order from the Carnegie Steel Company, 
Limited. for a complete electrical equipment for the Duquesne 
Steel Works. The new equipment will furnish power for all light 
cranes, and it is expected that electricity will be employed also in 
driving the rolls. There will. be sixteen large dynamos at the 
start, and the installation will be made with a view to adding other 
dynamos, 


TENNESSEE CENTENNIAL EXHIBITION, 1897.—The Department 
of Science and Art has forwarded the following information, 
received through the Foreign-office; respecting the above Exhibi- 
tion, to be opened on May Ist at Nashville, Tennessee, in continua- 
tion of the general announcement already made. Although the 
Exhibition is not under the auspices or patronage of the United 
States Government, every arrangement will be made with the view 
of making this an occasion through which closer commercial rela- 
tions may be cultivated between the people of the United States 
and those of other countries. The rapid and substantial develop- 
ment of the resources, both industrial and agricultural, of that 
section of the United States known as ‘‘the South,” warrants the 
assumption that this proposed Exhibition will be of great profit to 
those making exhibits along commercial lines. In the matter of 
exhibits from foreign countries, arrangements will be made to 








enter the same free of duty, and no charge will be made for space 
in the Exhibition buildings. 
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DETAILS OF BOYDELL TRACTION ENGINE, 1857 
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THE BOYDELL TRACTION ENGINE. for shipment. As soon as the Viceroy heard that it had arrived | ‘Some of the early Boydell engines were arranged to be 


he got up very early in the morning and went to see it, and | steered by a horse in the shafts, and worked for some years 
TRACTION engines and all matters connected with them | had his own carriage put behind the engine, and was thus | in that way. It was very amusing to see the effect it had 
are receiving so much attention just now that we feel certain 
a considerable number of our readers will be glad to see 
some of the facts connected with the Boydell engine 
rescued from oblivion. The distinguishing feature of that 
engine was that the wheels laid down an endless railway 
for themselves in the shape of flat wooden shoes attached eG OF writ? 
by suitable links to the tires of “i 
the driving wheels. The device 
has so much to recommend it 
that it has been repeatedly pa- 
tented in one form or another. its 
great defect is that it cannot be 
used at any but very moderate 
speeds, say 24 miles an hour. At 
quick speeds the shoes slap them- 
selves down on the road with such 
violence that they are broken, and 
centrifugal force interferes to pre- 
vent their proper action. We 
suppose that these objections can 
be got over, but they were not got 


yer by Mr. Boydell. ’ : =— - 
ae hr, DOUBLE CYLINDER ENGINE, 10in. DIA., 20in. STROKE, SENT TO BRAZIL, 1860 


The Boydell engine was built by 
Messrs. Charles Burrell, of Thetford, and we are indebted to | drawn through the streets of Cairo. A Boydell’s patent | upon a strange horse in the shafts. The horse would pro- 
engine was made by us to the order of the British Govern- | bably refuse to start at the right moment, with the result 


Mr. Frederick Burrell for the original working drawings of a ‘ 
Boydell engine, which we have reproduced to a smaller scale | ment for Woolwich Arsenal in the year 1857, and this engine | that he would be gradually pushed forward until he assumed a 


above and on page 137, and for cer- 
tain engravings which show the 
engine under various modifica- 
tions. These engravings are, of 
course, many years old. 

In reply to a request which we 
made, Mr. Burrell has courteously 
supplied us with the following 
notes concerning the Boydell en- 
gine :—‘“ The steam horse, as the 
Boydell traction engine was called, 
caused a deal of interest forty years 
ago, and about that time my firm 
received orders for such engines 
for many of the principal coun- 
tries of the world, including the 
British, Russian, Venezuelan, 
Egyptian, and Peruvian Govern- 
ments, and for the Royal Arsenal 
at Woolwich. 

‘“‘In May, 1857, an exhibition of 
steam ploughing with a Boydell 
engine took place at Croxton, and 
was described in THE EnGI- 
NEER of February 7th last. In 
August, 1857, an exhibition of 
steam ploughing with a Boydell 
engine took place at Louth, and 
was described and illustrated in 
the Illustrated London News of 
August 15th, 1857. 

“The Boydell engines were ca- 
pable of hauling immense loads, 
being geared very slow, and having 
shoes which could not possibly 
slip. Fifty tons was the usual 
load for us to test them with 
round the town, such load being 
carried in four or five wagons. 
Great care was exercised in those 
days in the design of the wagons 
and couplings, so as to enable 
them to turn sharp corners and 
keep in the same track. In this 
we met with great success, and the 
experience gained over forty years 
ago has proved very useful since 























EXHIBITED AT CROXTON, MAY, 1857 
sitting position like a dog, and then would be slid along until 
he realised that such a position was not a comfortable means 
of progression, when he would get up and commence to pu. 


in road locomotive work. In the year 1859 a Boydell engine | went by road to Woolwich from Thetford, and was escorted 
was built by us for the British Government for presentation | by soldiers on its journey up to London. It took behind it a 
to the Viceroy of Egypt, and was delivered by us in London , load of timber as a test of its hauling capabilities. 
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BOYDELL TRACTION ENGINE, 


as hard as possible, and, of course, having no effect upon the 
engine behind him, this would last until it gradually dawned 
upon the animal that dragging was unnecessary, when all 
would go well. These traction engines were a splendid cure 
for jibbing horses, and generally cured them of a‘l bad 
habits. 

“On one occasion, in the year 1861, a ploughing engine 
happened to sink down in a meadow near our works and 
could not extricate itself easily. Having a Boydell engine 
in the yard, steam was got up, and this engine sent to the 
rescue of the other engine. The Boydell walked easily over 
the soft meadow, was hooked on to the mired ploughing 
engine, and drew it safely out on to hard ground. The shoes 
of the Boydell engine. prevented the weight of the latter 
from making more than a slight impression upon the 
meadow.” 








HYDRAULIC SHAFT INSERTING PRESS. 





TnkE above engraving represents a marine hydraulic press 
and pump designed and manufaetured for forcing in the 
shafts into sugar mill rollers, by Messrs. Musgrave Brothers, 
hydraulic engineers, Leeds, for Messrs. A.and P. W. McOnie, 
of Cessnock Engine Works, Govan, Glasgow. The ram is 
16in. diameter by 36in. stroke, and works at a pressure of 
three tons per square inch, thus giving a total pressure of 
600 tons on the shaft. All castings are of steel, and the 


tension bolts—which are a special feature in this machine— 
olid steel forgings, with snugs forged on to take the 


are 





HYDRAULIC SHAFT AND AXLE 


thrust. 
rollers in a very short time, and they do away with the 
expensive different sized bolts for each size of roller. The 
cylinders are mounted on 16in. by 4in. steel girders; the 
pumps are of the three-throw belt-driven geared type, and 
work up to three tons per square inch, and to economise 
room were fixed on a platform over the drawback cylinder. 


i862 EXHIBITION ENGINE 


INSERTING PRESS 


The tailpiece can thus be altered for different sized | 
| of the Thames Valley. 


As Messrs. McOnie intend them for working in their fitting- | 


shop, the teeth are morticed to prevent any noise—the whole 


plant was tested to four tons per square inch—and the press | 
is adapted to take in rollers up to 4ft. 6in. diameter, with | 


shafts up to 16ft. 6in. in length. 
fifteen tons. 


The total weight is 








THE BARN ELMS RESERVOIRS. 





THE large 
works Company have now been completed near the Suspension 
Bridge, Hammersmith. The population served by this company 
exceeds 600,000, and the number of houses supplied is over 80,000, 
of which nearly three-fourths have a constant service supply. 
The company was incorporated in 1806, when the supply was 


new reservoirs of the West Middlesex Water- | 


| 


| 


taken from the Thames at Hammersmith, and hence the location 


of their reservoirs on the opposite shore at Barnes, their extent | 


1857 


These reservoirs occupied the 
long narrow strip by the riverside referred to, and consisted 
of a very long one, and then two of less dimensions, an ex- 
tensive group of filter beds intervening between them and 


subsidence reservoirs at Barnes. 


the fourth reservoir at the other end. The reservoirs led 
from one to the other, and ample time was afforded for sub- 
sidence of the loose matter in suspension; indeed, the West 
Middlesex has always had the reputation for the purest water. 
The former storage was equal to 1174 million gallons, and an un- 
aided supply of three days. The capacity of the four new 
reservoirs at Barn Elms, which cover an area of 110 acres, and 
have a water surface of 86 acres, will be 300 million gallons for 
twenty days, or equal to the delivery of three times the volume of 
the 7,608,611,850 gallons of filtered water supplied to the district 
during the past year. The new works have been executed under 
the Money Bill obtained in 1894 ; and appear to be able to develope 
ample means of provision for the requirements of: any probable in- 
crease of population. But the further Bill now before the House 
of Commons shows the company to be still looking ahead in good 
time ; and the operations at Staines, if legalised, will add the 
enormous volume of 2,500,000,000 gallons to the West Middlesex 
Company’s storage resources. 

The site of the four new reservoirs is nearly a square, divided 
by cross banks, so that, following the numbering from the original 
series, No. 5 has an area of 24°23 acres, with a capacity of 
84,000.000 gallons; No. 7 is 23‘7 acres, and 82,000,000 gallons; 
No. 6 is 20°2 acres, and 70,000,000 gallons; and No. 8 is 18°24 
acres, and 62,000,000 gallons water capacity. The site is held on 
999 years’ lease from the Ecclesiastical Commissioners, and the 
contract for the work was taken by Messrs. John Aird and Sons, 
who have employed some eight hundred hands upon it. The two 
first reservoirs are completed; No. 6, begun in March, 1895, will 
be finished in December of the present year, and No. 8 in the 
summer of next year, 1897. 
Something deserves to be said on 
the design and execution of these 
great works, in respect to the 
skilful way in which the excava- 
tions have been arranged, so that 
there has been no excess of spoil ; 
the quantity of material required 
for the boundary banks and the 
cross-banks having been exactly 
supplied, without the cartage 
away of even asingle load. The 
surrounding or boundary wall has 
a slope of three to one on the in- 
terior face, and of two to one on 
the exterior. There is a puddled 
wall in the centre 4ft. thick at 
the base, where it is footed into 
the solid London clay of the site, 
which is met with at from 16ft. 
to 26ft. from the surface of the 
natural ground, and under the 
loam and gravel ordinarily deposited over it throughout the whole 
The fine clay for the puddled wall is brought 
from the excavations of the City and Waterloo Electric Railway, 
being put on board barges and conveyed along the river from place to 
place. It has been landed on the bank by the reservoirs and allowed 
to mellow there for some days. Then it has been ground downina 
pug-mill, and watered and stamped into a puddled wall. Some 
60,000 tons have been used of this material. The ordinary bank 
on each side of the puddled wall has been raised by layers 
of soil laid one above the other, each being well watered and 
stamped—the water, of which large quantities have been used 
in this way, having been abundantly pum from the gravel 
subsoil of the site itself. All the slopes of the banks on the inner 
side are concreted for about a third of their height. Above this, 
stockbricks are laid over the concrete, and above this again is a 
breast-wall of about 4ft., the purpose being to provide against the 
wash of the water and the waves. The banks have been formed 
by the excavated soil being raised by horsed trucks worked by 
chain through pulleys on a post. 

The engineer in chief is Mr. M. W. Hervey, and Mr. Rutter, 
his assistant. The pipes and castings, of which 3000 tons have 
been used, have been supplied by Messrs. Cochran, of Middles- 
brough ; and the valves and sluices by the Glenfield Company, of 
Kilmarnock, 








Naval ENGINEER APPOINTMENTS.—The following appointments 


along the foreshore of the river being a mile and a-half in length. | have been made at the Admiralty :—Chief engineer, John D. Rees, 
In 1852 the intake was removed to Hampton, where a pumping | to the Vivid, additional, for the Thames, to date August 4th ; 
station was established, and the river water pumped direct into | engineer, Henry T. Knapman, to the Pembroke, additional, 
two 36in. mains, which conveyed it a distance of nine miles to the ' undated, 











THE HUNGARIAN MILLENNIAL EXHIBITION, 
BUDAPEST, 1896. 
(From our Special Commissioner.) 

I may perhaps point out, in justice to the Exhibition 
authorities as well as myself, that owing, I suppose, to the 
effect of seeing so many Hungarian inscriptions, my notes 
have not been quite intelligible to the compositors, and 
therefore a few errors have appeared. One of these states 
that the number of “ exhibits” is 16,500, which is very 
far from the truth—it should be exhibitors. Another 
states that the Hungarian ironstone is free from iron, 
which is not the case. I intended to remark on the 
absence of phosphorus. Then, too, Schemnitz and 
Selmeczbinya are slightly modified—inter alia. 

With cooler weather progress through the Exhibition 
becomes more agreeable, and closer inspection of the 
manifold exhibits reveals continuously new interests ; 
not always from an engineering point of view, but in so 
far as they indicate the character and condition of the 
people, as well as the quality and extent of the various 
local industries and produce. The Exhibition therefore 
offers more and more attractions, and I really quite regret 
that many of the interesting exhibits are still sealed to 
foreigners for reasons already stated; but I have com- 
menced to regard the notices, ‘‘Tilos a dotanyzds,” and 
** Ne tessék hozza nyulni” with equanimity. 

In the little pavilion of the Torontal country are taste- 
fully arranged the various products of that apparently 
fertile district; and an enthusiastic native in charge 
accompanied me round, and with what appeared to be 
pride pointed out the various objects of interest—sceds, 
hops, rice, grain, vine, fabrics crude but tastefully 
coloured, and dilated upon them in voluble Magyar, and 
with considerable dramatic gesture. What particularly 
delighted him was a set of models of quaint country carts 
and very crude and primitive machinery. Here, it seems, 
other agricultural machinery might perhaps be readily 
accepted and prove valuable. Another opening in this 
direction seems to be offered by the still more extensive 
region of Croatia, which asserts its importance by cover- 
ing an area of about 14,000 square yards with its 
exhibits and those from Slavonia; some in the open, 
some in the two-storied Industrial Hall—No. 180 on 
plan—having a central dome 90ft. high, and covering 
2160 square yards; some in the art gallery—No. 179 
on plan—960 square yards; some in the forestry 
pavilion— No. 182 on plan—660 square yards, a 
majestic timber edifice with a capacious rectangular 
tower surmounted by a high-pitched roof, near the top of 
which is a covered outlook platform, the whole being built 
in representation of a baronial hunting-box, whilst 
the beverages and light refreshments of these districts are 
exposed for inspection and sale in a tastily decorated bar 
—181 on the plan—covering 240 square yards, and is not 
the least attractive section of the exhibit. The art exhibit 
is divided into three sections, painting and sculpture ; 
architectural; and metal work, embroidery, printing, 
bookbinding, &c., mostly ecclesiastic. The paintings are 
remarkable for their great brightness and boldness, and 
evident open-air character ; whilst the architectural 
matters, whether they were projects or achieved works, 
show considerable taste and ambition. The ecclesiastical 
exhibits were much of the usual character, but rich and 
fine, the most characteristic pieces of work being the 
embroidery in gold, silver, and many coloured silks, which 
some lady judges and journalists pronounced to be of 
considerable excellence. I mention these facts to show 
that the Croats and Slavs are by no means so far be- 
hind in civilisation as one is frequently persuaded to 
believe. With regard to the exhibits in the Croatian 
Industrial Hall, they are most diverse in character, and 
arranged most effectively and adroitly. On the ground 
floor are arranged aquaria with life from the Adriatic 
Sea, and the various gear incident to fishing industry, 
boats, lobster pots, pickling arrangements, and pickled 
fish—thoughtfully in models—k&c.; then the work of a 
carriage factory, of spinning and weaving, of porcelain, 
glass, terra-cotta glazed and unglazed, and very orna- 
mental; inlaid woodwork of rare merit, and good furni- 
ture, much of it arranged in rooms representing various 
dwelling rooms of the people, in which were picturesquely 
costumed groups. An interesting feature in connection 
with this was the visit of a party of Croats and Slavs, 
where one could verify the truthfulness of some of these 
costumes, and of the richly embroidered garments the 
women, and in some cases the men too, disport; in 
fact this textile “industry is so general and im- 
portant as to be regarded as a national industry. My 
lady journalist authority testified to the excellence of 
the produce of this iwdustry by extensive purchases. 
There is a good show of leather, and an interesting and 
well-arranged display of geological specimens, minerals, 
building materials; whilst here, too, excellent iron 
and also coal are encountered. Match - making by 
machinery thrives in Croatia, and is represented by 
materials in various stages of progress, apparatus, 
appliances, and a series of photographs, showing the in- 
dustry to be well established and well conducted. In the 
gallery are various printing and educational matters, and 
agricultural products which are extremely diverse; the 
soils are also exhibited, and the implements, too, which, as 
as I have already hinted, leave much to be desired, and 
in a country showing such a generally good status ought 
certainly to be better. The horticulture is very com- 
mendable, whilst the forestry and wood industry is very 
evidently of considerable importance, if one may ji.dge 
from the mighty timbers exhibited in the open along with 
barrelsand other wooden articles. 

Having given so much non-engineering notice to Croatia, 
I perhaps should also draw further attention to the Hun- 
garian Industrial Hall; 1092 square yards is occupied by 
the exhibit of the clay and glass industry, which includes 
an extensive display of a very varied description, with many 





things of striking character, and many not very good—tiles, 
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flower-pots, bricks, terra-cotta objects, mugs, porcelain, 
and china and glass of different kinds: but in this branch 
of industry Hungary cannot supply its own growing 
wants. In 1884 it imported 800,394 fl. worth of clay 
goods, and exported 586,144 fi. (£48,845) worth, and of 
class and glassware, 2,776,578 fl. (£231,381) imported, 
612,521 fl. (£51,043) exported. In 1894 clay wares 
imported amounted to 5,470,361 fl. (£455,863), exported 
to 456,416 fl. (£38,034), and glass and glassware imported 
to 3,128,844 fl. (£260.737), exported to 575,885 fi. 
(£47,990). The principal imports in these classes are 
bricks, china utensils, ordinary hollow glassware, and 
table glass. There were in 1891 about 1700 people 
engaged in clayware industry, and 3500 in glass industry 
in Hungary. In the centre of the hall is the gold, silver, 
and faney goods, which resemble very much the similar 
goods seen elsewhere. In the north-east corner a rich 
and striking display of furniture, and decorative work 
for rooms, generally arranged in suites, and giving much 
opportunity for some originality in taste; next to the 
furniture comes the leather, which is a very fine exhibit, 
and, as a class, one of the best, if not the best, 
exhibit in the whole hall; the rest of the east side 
is taken up by the textile industry, to which I have 
referred in a previous notice ; the west side is occupied 
by clothing and food and luxuries. There is a nicely 
equipped sweetstuff factory that supplies young 
and old with mysterious little parcels that give intense 
cratification ; then there is a bewildering array of cake, 
sausage, &e., preserve, pickle, and such like stalls, but 
they are by no means obtrusive or prominent, the main 
object of exhibiting—and selling in this hall—wares being 
adhered to, to the comfort of ail. 

The cement industry of Hungary seems to be one of 
some importance, and asserts itself very pleasantly at 
the Exhibition, for besides where cement is included in 
the industries of some of the greater industrial establish- 
ments, such as the Privileged State Railway Company, 
there are several special cement and concrete exhibits, 
housed in buildings numbered 119, 123, 127, 143, 154, 
and 202.0n the plan, in the construction of which 
the material exhibited plays a preponderating part. 
The buildings are pretty, and the excellent surface 
and general appearance speak for the quality of the 
material. The pavilion of Robert Wiinsch is very 
attractive with arches, staircases, turrets and tower. 
and I have made various attempts to obtain informa- 
tion about this exhibit, but without success; the folks 
are generally feeding, and they take no notice of notes. 
This firm had the contract for the electrical underground 
railway, and show a few models and several photographs 
of much interest ; but later on I shall have something to 
say about the underground railway, and hope to obtain 
some of these photographs. The other cement exhibits 
consist of raw materials, finished materials, various 
objects made therefrom, and arches, columns, and struc- 
tural features; also testing machines, with briquettes 
under test. On one occasion a very self-satisfied 
aggressive individual in uniform, doubting the genuine- 
ness of one of these tests—a 100 Ib. ball hanging from a 
small briquette—lifted, but very quickly released, the 
unexpectedly heavy weight; the briquette resented this 
treatment, and the weight fell heavily to the ground 
with much noise and much apparatus on top of it, 
greatly to the consternation of the sceptical investigator, 
who, considerably alarmed, stole away behind various 
big exhibits, a very much subdued man. The best of 
these exhibits is that of the Beocsini Cémentgyéri 
Unio, Messrs. Redlich, Ohrenstein, and Spitzer, number 
127 on the plan, just near the Privileged Railway 
Company’s building, which it resembles in plan, but 
is much smaller, 180 square yards. It contains a great 
diversity of objects in the centre space, fountain basin 
and larger objects; in the wing to the right, tiles, 
steps, baths, and domestic, ornamental, and other 
objects, whilst in the wing to the left are arranged the 
raw material, the material in various stages of manu- 
facture and the finished materials, also testing machines 
and appliances ; altogether quite a little cement museum. 
A block of concrete, after two years’ immersion in the 
Adriatic at Fiume, looks none the worse for the treat- 
ment. This firm also publish some information in French 
and German; and as it will give some idea of the 
character of these materials as made in Hungary, I will 
quote from a report emanating from the Berlin Royal 
Laboratory for testing building materials. The report 
was made on tests made with samples furnished by the 
firm. The specific gravity of the calcined cement was 
3°16 ; alitre weighed 1°325 kilos. not packed, or 1:981 kilos. 
packed; the sand used, as pure a quartz sand as possible, 
was washed, dried, and sifted toa grade between 60 and 120 
meshes to the square centimetre, and weighed 1°410 
kilos. loose, 1°640 ‘packed, per litre. The neat cement 
made a syrupy mortar with 32 per cent. of water; a 
thicker one with 25 per cent., which at 19 deg. Cent. 
commenced to set in 2} hours, and had set in 5} hours. 
The fineness of the cement is set forth here :— 


28 per cent. did not pass 5000 meshes to the square centimetre. 
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Tests on permanency of volume of the neat cement in 
the air, in water, under drying at boiling temperature, 
and after baking, proved satisfactory. Briquettes and 
cubes were prepared with the neat cement and 16 per 
cent. of water, with the neat cement mixed with three 
times its weight of sand, and 8} per cent. of water; 
these were allowed to harden twenty-four hours in the 
air, protected from evaporation; then frozen at -- 12 deg. 
to — 15 deg. Cent. for twenty hours; thawed for four 
hours under water at 18 deg. Cent.; again frozen for 
twenty hours, and finally were allowed to thaw, and left 
for the rest of the time under water. Ten tests of each 
were made, with the following mean results :—Briquette 
section of fracture, 5 square centimetres; cubes for 
crushing test, surface exposed = 50 square centimetres. 





The mean results are given below in kilos. per square 
centimetre :— 


£40, After After 

Density. 7 days 98 days, 

sriquette neat... . 2°239 -... 41°93 ... 59°25 

Briquette with sand 224 nw Set ... BB 
Cube neat... ... 2-237 =~... 821°3_—i... 4188 
Cube with sand 2°248 ... 127°8 . 182°3 


Other tests made without submitting to freezing, that is 
the briquettes and cubes after setting in the air for 
twenty-four hours, protected from evaporation, were left 
under water for the rest of the time, tests being made at 
periods of 7, 28, 90, 180, and 365 days, with the follow- 
ing mean results. Density same as above :— 


Days. 
7 28 90 180 365 
Briquettes neat ... 45°18 56°20 65°75 66°35 68°08 
»  Withsand 18°53 23°50 27°20 30°50 32°45 
Cubes, neat... ... 318°3 417°7 492°S 656°0 681°0 
with sand 147°3 194°5 254°8 288°3 316°6 


Attrition tests proved also satisfactory, and so one may 
admit that Hungary can well hold its own in this industry. 

The petroleum industry. is accommodated in a series 
of small buildings in the vicinity of the great industry 
hall, numbers 106, 111, 112, and 113 on the plan, in 
the structure of which barrels form a prominent 
factor. These exhibits consist of variously grouped pro- 
ducts, along with photographs of works and wells; but 
Hungary does not produce the raw material, but draws 
it from Austria, Russia, and America, although I have 
heard of some petroleum springs on the Hungarian side 
of the Carpathians. The best petroleum exhibit 
is that of the Fiume Refining Company, which 
occupies the spacious—240 square yards—building near 
the Marine Aquarium, No. 106. In this are exposed 
models, drawings, and photographs illustrative of the 
entire petroleum industry, its mining, transport by sea 
and land in bulk and barrels, its refining and re-distribu- 
tion in various forms. Of the applications of petroleum 
there are not many examples ; there are little petroleum- 
propelled boats on the lake, which, however, are far from 
perfect, and a few petroleum motors in the Machinery 
Hall, about which a Hungarian air of mystery still hangs. 
The first South Hungarian Machine Building and Iron and 
Metal Foundry Company make a moderately good show 
in this direction with portable and stationary petroleum 
engines chiefly for agricultural purposes, constructed on 
Mansfeld system, and ranging from 2 to 12-horse power. 
The manufacture of petroleum products has, however, 
attained considerable significance in Hungary. For 
instance, four of the exhibiting firms employ between 
them 750 men, besides considerable steam power; they 
do a large export trade, and have a yearly turnover 
of about £2,200.000. In connection with this matter 
I noticed an interesting asphalte exhibit, number 114, 
which is both mined, worked, and treated in the 
country. There were a good set of photographs showing 
that the workings and works, although apparently not very 
extensive, were, however, by no means inconsiderable ; 
and the various products exhibited showed that here, too, 
the usual Hungarian eclecticism had been practised, and 
will soon achieve the patriotic aim of keeping foreign 
materials of this description out of the country. 

This reminds me that I have not as yet said anything 
about the chemical industry of Hungary, although it is 
of sufficient significance to demand attention, for in addi- 
tion to the cement, petroleum, asphalte, spirits, sugar, 
and sundry other special exhibits that may be regarded 
as more or less chemical industries, there is a special 
building for chemical exhibits, number 98 on the plan, 
an imposing structure of wood, plaster, and glass, cover- 
ing about 1300 square yards, and costing 17,500 fl. (£1458), 
in which some 110 exhibitors display their produce, and 
in some cases their processes also. Amongst manufac- 
turers of chemical products proper—sulphuric acid, soda, 
hydrochloric acid, nitric acid, &c. &e.—the First Hun- 
garian Chemical Industry Company, of Nagy-Boeskd, 
the ‘* Hungaria” Artificial Manure, Sulphuric Acid, and 
Chemical Manufacturing Company, of Budapest, the 
Hungarian Ammonia Soda Factory, and the ‘ Union” 
Chemicat Industry Company, of Maros-Szlatina, are con- 
spicuous ; the last-mentioned making charcoal, acetine, 
methyl alcohol, acetic acid, kc., a speciality, employ 
about 100 hands'and 40-horse power in steam engines ; and 
produce about £30,000 annually, exporting to England, 
France, and Germany, as well as other places. The first- 
mentioned works, using home raw material, gives employ- 
ment to 1000 workpeople, has 160-horse power in steam 
engines, and has an annual production worth a million 
florins. The ‘“ Hungaria” Company, using both home 
and foreign raw material, employs 6C0 workpeople and 
steam power to 600-horse power, making a yearly turn- 
over of two million florins; it has two sulphuric acid 
works, with lead chambers of 636,000 cubic feet capacity, 
and a third with a 353,000 cubic feet lead chamber, and can 
produce 40,000 tons of sulphuric acid annually. The starch 
—potato and maize principally—industry is very extensive 
in Hungary, much being exported to England as well as 
other countries, and the various firms make more or less 
attractive displays. The importance of the industry may be 
gathered from the fact that six of the exhibiting firms 
employ together some 500 workpeople, and produce 
together 11,400 tons of starch annually; another firm in 
Pressburg employs 87 people, 70-horse power steam 
engines, and produces annually half a million florins 
worth of starch products; another, the Kiobér-Fiizitier 
United Factories Company, employs about 600 hands, 
370 mechanical horse-power, produces 1,000,000 florins 
worth of starch and starch products annually, and exports 
all over Europe; whilst the First Fiume-Hungarian Rice 
Starch Manufacturing Company, which exhibits in a de- 
lightful little pavilion of its own, employs 420 work- 
people, with 1500-horse power in steam engines, and 
produces 30,000 to 40,000 tons of starch, and 2000 to 3000 
tons of bye-products annually, having a total value of 
about five million florins. The exhibits also include per- 
fumes, soaps, candles, wax, essences, emery, tar products, 
glue, much of which is exported; bone products, exten- 








sive ; inks, paints, margarine, insect powders, albumen, 
tannin materials, lubricants, cellulose, disinfectants, var- 
nishes, vegetable oils and oil cakes, manufactured to the 
extent of millions of florins annually; explosives, Nobel 
conspicuous in a special pavilion; magnetic, tartaric 
acid, a speciality of Medinger and Sons, who export largely 
in Europe and Asia, and matches of which Karl Neubauer 
and Son, at Gyér, produce 300,000 packets annually, worth 
£13,400, employing 200 workers, and 20-horse power in 
steam engines ; whilst the “‘ Union” General Hungarian 
Phosphorusless Match Manufacturing Company, in 
Budapest, turns out annually 600,000 packets of matches, 
of a value of £25,000, employing 120 to 145 workpeople, 
and 50-horse power in steam engines ; but there are some 
fifty smaller match factories. Miiller Brothers, of Buda- 
pest, who show inks, sealing-wax, parchment paper, and 
water colours, produce yearly 500 tons of ink, 55 tons of 
sealing-wax, 60 tons of parchment paper, and a million 
cakes of colours, of a total value of £21,000; employing 
80 workpeople, and 12-horse power in steam engines. 
Pens and pencils come under this group, and of the 
former, the First Hungarian Steel Pen and Penholder 
Factory of Joseph Schuler, Budapest, turns out 76 
millions a year, and 1,700,000 holders; whilst the First 
Hungarian Pencil Factory of Wuzel and Co. exhibits 
pencils, challes, crayons, and erasing rubber, turns out 
360,000 dozen pencils yearly, worth £5833; fifty work- 
people, and 20-horse power steam power being employed. 
The soap-making and aérated water exhibits are also 
amongst the most conspicuous displays. 

From these few comments it will be seen that the 
chemical exhibition is tolerably inclusive and remarkably 
creditable, for most of these undertakings are of quite 
a recent establishment, but they nevertheless show that 
the Hungarians do not intend to neglect this valuable 
branch of industry. In fact, in 1891 there were 1253 
chemical works of different kinds, with 5702 workpeople 
employed in them. Statistics show, however, that 
only in the case of potash, starch and starch products, 
margarine, rape and other such oils, tanning extract, 
refined petroleum, and, to a small extent, mineral lubri- 
cating oil, does the production exceed the home demand. 
There is, therefore, a very large number of chemical 
articles imported into Hungary, and those that are 
imported to the extent of over half a million florins 
annually are saltpetre, soda, prepared medicaments, 
yeast, tar, colours, varnishes, perfumes, stearin candles, 
ordinary and superior soaps, matches, cartridges, palm 
and cocoanut oil, salad oil, linseed oil, and refined petro- 
leum. Reviewing the position of the chemical industry 
in Hungary during the last decade, most articles show no 
important alteration ; but the extensive manufacture and 
export of tanning material, refined petroleum, and 
margarine have sprung into existence,‘and the im- 
port of explosives and oil colours has fallen off, 
whereas matches, cartridges, tar colours, varnishes, 
saltpetre, and superior soap have been imported 
in increasing quantities. The Austrian General Gas 
Company, Budapest, makes a good show of lighting, 
heating, and cooling appliances in buildings of its own, 
number 147 on the plan, covering 576 square yards, 
which cost £2000. This company was founded in 1856; 
it now employs 1200 workpeople, with steam engines to 
50 horse-power ; works Austrian coal, exporting sulphate 
of ammonia and coke to Austria, Germany, Roumania, 
and Bulgaria, and producing annually 1,067,500 cubic 
feet of illuminating power. 

The subject of chemistry leads me to make a few 
remarks on the interesting and important exhibits con- 
tained in the group of buildings to the east of the grand 
promenade, numbered 163, 164, 165, and 166 on the plan, 
which are respectively devoted to hygiene, to infant 
education, to the appliances of the Budapest Volunteer 
Ambulance Society, and to balneology—the latter exhibit 
consisting of matters connected with bathing and 
mineral water medicinally considered. The various 
springs of hot and cold mineral waters distributed 
about Hungary are duly represented; in one side 
room there is a vast panoramic display of views 
of the various celebrated watering places of Hun- 
gary; these are arranged inside a great round chamber, 
and the people sit round outside and look through 
eye-pieces; it has a very quaint effect to enter this 
darkened room, and see a crowd of people with their 
faces to the wall, stooping and peering into what appears 
to be nothingness, and giving vent occasionally to inco- 
herent ejaculations—it is suggestive of some mild form of 
torture. But the Exhibition itself shows that Hungary 
can boast of many very delightful watering-places in the 
Carpathians, Transylvania, and elsewhere. 

In and about Budapest itself there are excellent 
natural hot springs and baths. The Budapest Volun- 
teer Ambulance Society is a very praiseworthy institution, 
the object being to give first help to everybody, whether 
poor or rich, by day or by night, without any remunera- 
tion whatever. They have treated 62,737 cases of acci- 
dent from 10th May, 1887, to December 31st, 1895; 10,985 
cases last year. They, with others, exhibit their appli- 
ances in the sanitation and hygiene building, which also 
contains graphic statistics of the food consumed in Hun- 
gary; medical preparations, surgical instruments, c. ; 
hospital appliances and arrangements, part being fitted 
up like a hospital ward; domestic and public sanitation, 
including models of dwellings, schools, &c., the whole 
making an exhibition that must prove most gratifying to 
those taking up their residence, or who already reside in 
Budapest and other Hungarian cities. The exhibits in 
the children’s pavilion testify to the care given to this 
subject in Hungary, whilst the varied and excellent dis- 
play in the Palace of Public Instruction—a building 
covering 3024 square yards, and which cost £4250— 
shows how keenly alive they are to the subsequent 
training of their youth, whether in artistic, scientific, 
technological, or other callings; so that we may before 
long expect to encounter in the Hungarians, not alone 
enterprising, but also well-trained and competent com- 
petitors in the markets of the world. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to mforia 
correspondents that letters of inquiry addressed to the public, and intend :d 
Jor insertion in this column, nust in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. Ne 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion ia Tae ENGINgER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


G. J. C. P.—The Bill will in all probability become law this month. It 
will doubtless be followed by rules made by the Local Government 
Board. 


rails a practical trial on a sufficient scale we shall be glad to receive par- 
ticulars. We are not favourably impressed with the invention. 

A. J. (Hampstead.}—Your proposals have all been made by several others 
with the exception of one detail, which is the loose hollow piston. 
Your arrangement involves so much mechanism that the gain by 
increase in expansion, great as it may be, would not pay for it. 

E. M. (Fenchurch-street.)—The safe load for wrought iron being five 
tons per square inch, that for suitable steel may be taken as six tons 
per square inch. If you substitute six for five in your calculations you 
will be right. 

H. M. (Sunderland.)—You will find al] the information available in 
Bucknall Smith's book, ‘‘ Wire and Wire Rope,” and various papers 
in the “‘ Transactions " of the Federated Institute of Mining Engineers 
and the American Institute of Mining Engineers, notably vol. xix., 
1:90-91, poge 760. 


INQUIRIES. 


FLOATING WATER WHEELS. 

Sir,—Can any of your readers give me any practical information con- 
cerning these, as to power obtained, speed of current, size of floats and 
wheels, and makers of such ’ I.K 

Rochdale, August Ist. 





TRIMMING KNIVES. 

Sir,—Can any of your readers give us the address of a firm, either 
English or foreign, who can make knives ground to gauge for thickness, 
and perfectly straight, for use in wood mitreing or trimming machines ? 

Bolton, July 29th. X. 








MEETINGS NEXT WEEK. 

Tue INsTITUTION Or JuNIOR ENGINEERS.—Summer meeting, Scotland, 
Friday evening, August 14th: Re ved accommodation by train leaving 
St. Pancras. Saturday and Sunday: Edinburgh. Visit places of popular 
interest, and the gas and electric lighting stations. Monday: Visit the 
Forth Bridge, through facilities afforded by the Forth Bridge Railway 
Company. In the evening proceed to Glasgow. Tuesday: In the morn- 





Pumping Station, New Howe Machine Company’s Cycle Works, Mr. J. 
White's Optical, Nautical, Electrical, Telegraphic, and Surveying Instru- 
ments Factory, Sewage Purification Works, and Messrs. Neilson and Co.'s 
Locomotive Works, Springburn. In the afternoon the members will be 
received in the municipal buildings by the honourable the Lord Provost 
and the Corpuration, afterwards being entertained by excursion to visit 
one of the new reservoirs of the Glasgow Corporation Waterworks. 
Wednesday : Excursion to Dumbarton. Reception by the Provost and 
Town Council, by whom the members are also invited to a drive round 
the historic portions of the town. Luncheon at the Leven Shipyard, by 
invitation of Messrs. Denny. In the afternoon inspect their various 
works, experimental tank, &c. Thursday: Steamer excursion on the 
Clyde, or on Loch Lomond. Friday: Works open for visiting—Singer 
Manufacturing Company's Sewing Machine Works, Kilbowie ; Caledonian 
Railway Locomotive Works, St. Rollox; Fairfield Shipbuilding and 
Engineering Company's Works, Govan; Messrs. Mavor and Coulson’s 
Electrical Engineering Works, Glasgow ; Glasgow Iron and Steel Com- 
pany’s Works, Wishaw. In the evening the Institution’s summer 
dinner, the president, Mr. Archibald Denny, in the chair, and the 
Rt. Hon. Lord Kelvin the guest of the evening. Saturday, August 22nd: 
Visit in the morning Dawsholm Gas Works or the Electric Lighting 
Station, Glasgow. In the afternoon train, with reserved accommodation, 
returns to St. Pancras, arriving 10.45 p.m. 
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THE DRUMMOND CASTLE DISASTER. 


THE inquiry instituted by the Board of Trade into the 
circumstances attending the recent loss of the Cape 
toyal Mail Steamer Drummond Castle being now com- 
pleted, we are in a position to consider the facts revealed 
in the course of that inquiry, with a view to deduce from 
them such lessons as they may be fitted to convey. But 
as the decision of the Court points to faulty navigation 
and not to a faulty ship, it would appear as if the only 
truth deducible from the disaster is the old and well- 
known one of human incaution and fallibility. Such 
being the case, it may reasonably be supposed that not 
only in the Castle but in many other lines of steamers 
steps will in future be taken to reduce the human factor 
in the risk to a minimum, by making dismissal the 
inevitable penalty imposed upon a shipmaster whose 
vessel touches the ground through error or negligence 
traceable to himself. This wholesome, although painful, 
practice already prevails in many steamship companies; 
and while it doubtless operates at times in a harsh and 
indiscriminating manner upon officers who are unfortu- 
nate rather than careless, yet upon the whole it is 
fully justifiable in the interests of human safety. At any 
rate, there canbe no doubt that the passenger line 
which continues to employ a captain who has once 
been in trouble of the kind under consideration is not in 
a pleasant position to face a court of inquiry after the 
loss of a vessel commanded by the unlucky officer. This 
was made evident during the recent inquiry, and, however 
sincere the Castle Line managers may have been in the 
confidence they reposed in Captain Pierce, it is quite clear 
that the travelling public demand more summary treat- 
ment of shipmasters who get into a habit of ‘“ smelling 
the ground.” The position of a shipmaster under such 
conditions as will probably now prevail will, of course, be 
one full of anxiety and responsibility, as indeed it is at 
present, when the occupant of that post seriously realises 
to what extent the lives of others are in his keeping. All 
the more reason, then, that the rewards should be 
correspondingly high. To expect good service for the 
rate of pay which is often given in the mercantile 
marine is unreasonable. No doubt first-class lines usually 
pay their captains well, but some do not, and the ten- 
dency is for captains’ salaries to diminish. This is a 
matter which the London Shipmasters’ Association should 
bring to the front; for while public opinion will insist 
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be content with simply the punishment of negligence, 
but will demand that those in whose keeping they place 
their lives are fully competent men, and not merely as 
competent as can be got at the price. A return of the 
rates of salary paid to their officers by some of the pas- 
senger-carrying ocean steamship companies of the United 
Kingdom would be a most interesting document, and one 
which would afford a surprise to those who are not already 
acquainted with the extent to which the “sweating sys- 
tem ” prevails beyond the limits of slums and slop shops. 
The Court of Inquiry expressed itself as fully satisfied 
with the design, construction, maintenance, and equip- 
ment of the Drummond Castle, except in regard toi 
one particular of the stowage of the boats and the mean 





R. L. K.—If you have given your arrangement for uniting the ends of | 


| disaster. 





ing the following works in Glasgow will be open for visiting—Hydraulic | 








that passengers’ safety at sea be well guarded, it will not 





provided for lowering them with rapidity in an emergency 
But when calling in question the boat-lowering arrange- 
| ments in the Drummond Castle, they were also, in effect, 
| condemning the whole system of boat stowage and boat- 

davit gear throughout the mercantile marine. What was 
| faulty in this particular in the Drummond Castle is faulty 
| in most other passenger steamers. The error is practi- 
| cally universal. Who that has crossed the ocean in an 
| Atlantic liner has not been struck with the neatness and 
| snugness with which the boats are stowed in chocks and 
| protected by laced canvas covers, and has not been 
| alarmed at the time occupied in launching a large boat 
| when the necessity ha3 arisen for communicating with a 
| passing vessel ? Notwithstanding the many devices which 
| have been perfected for boat-lowering at sea, there is yet 
| something wanted in order to render the boats of service 

in a case of such suddenness as that of the recent 
In our opinion, nothing short of hinged davits 
having boats always suspended to them, inboard on the 


| deck, can be depended upon to meet the necessities of 


the case. Unless the davits are hinged so as to hang the 
boat clear of the side as it is lowered, there is always the 
risk of the boats on one side of the vessel being rendered 
useless; and unless the boats are always hanging ready 
for lowering and clear of chocks, there will always be 
valuable time lost in swinging them clear of the vessel. 
It is to be hoped, then, that the circumstances of this 
disaster, with their terrible and fatal rapidity, will result 
in measures being insisted upon by the Board of Trade 
to secure the more prompt and efficient lowering of boats 
from passenger steamers in such emergencies as collision 
or grounding. 

The number of transverse water-tight bulkheads in the 
Drummond Castle was in excess of Lloyds’ requirements 
at the time she was built, and although they were not 
stiffened as recommended by the Bulkhead Committee, 
nor as is demanded by Lloyds’ surveyors to-day, they 
were quite up to the best practice prevailing at the time 
she left the hands of the Fairfield Company. Indeed, as 


|is usual with the vessels of the Castle Line, she was as 
| good a ship as the naval architect knew how to turn out 
| with the experience at his command when she was 


designed. Every subsequent vessel added to the fleet 
controlled by Sir Donald Currie has been an improvement 
upon her predecessors, just as the Drummond Castle was 
an advance upon the steamers which preceded her. The 
Dunvegan Castle, which leaves the Clyde this week, is as 
great an improvement on the Dunottar Castle as that 
vessel was upon the Drummond Castle. Although it is 
impossible to speak with certainty upon a subject regard- 
ing which no evidence is obtainable, yet there seems a 
great probability that were the Dunvegan Castle to meet 
with the same kind of accident as befell the Drummond 
Castle she would be able to float afterwards and proceed 
on her voyage to Plymouth. For the Dunvegan Castle 
has a cellular double bottom, a structural arrangement 
which was scarcely ever adopted in the mercantile 
marine when the Drummond Castle was built, and one 
which, when adopted, had for its object utility rather 
than safety. At the present day cellular double bottoms 
are almost universal, both in passenger steamers and in 
tramps. Of course, it is quite possible that the projecting 
rock cut through the side of the unfortunate steamer 
above the bilge, in which case the cellular double bottom 
would be of little avail. But the chances of the double 
bottom steamer are undoubtedly far greater than those 
of the vessel with only the one bottom in any case of 
stranding or striking the ground. 

The extent of her bulkhead subdivision seems to have 
had no influence whatever on the time during which the 
Drummond Castle kept afloat after striking the reef. 
Indeed, it would appear as if the length of the hole torn 
in the bottom was such as to fill several compartments 
simultaneously with water. Hence no amount of extra 
bulkhead stiffening would have been of any service in 
keeping her afloat. It is, however, a matter for satis- 
faction to know that in the steamers built during recent 
years the requirements of the Board of Trade and of 
Lloyds have resulted in the construction of water-tight 
divisions, fully capable of resisting the pressure upon 
them when the compartments are full of water. Hence 
the proportion of safely subdivided vessels is every year 
becoming greater; and, in consequence, the safety of life 
and property on the sea is, to that extent, all the more 
fully assured. The world gets wiser every day, and a 
part of that wisdom finds its way into the building of 
passenger steamships. While, therefore, it may be impos- 
sible wholly to eliminate the element of danger from 
ocean travel, we have, nevertheless, the prospect of that 
element being every year materially diminished in mag- 
nitude. 


THE CONSERVATION OF ENERGY. 


On the 1st inst. there passed away a man who deserves 
to be classed with the immortals; nevertheless, even his 
name is seldom mentioned among modern men of science. 
Sir William Grove died at the age of 86 at his residence 
in Harley-street. The fact that he was a considerable, if 
not a great lawyer, has sufficed to obscure the circum- 
stance that he was a most able thinker and worker in 
what in his days was known by the not wholly unsuitable 
title of natural philosophy. We in the present age are so 
much accustomed to hear of the conservation of energy, 
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and are so familiar with the theory of the correlation of 
forces, that we find it difficult to bring ourselves to 
understand that up to fifty years ago the notion that 
energy was indestructible was unknown. The vaguest 
ideas existed on the subject. No one ventured to assert 
that perpetual motion was impossible. There was nothing 
absurd in the assertion that it was possible—if one only 
knew how—to make an engine which would work itself. 
It is true that much that is regarded as the fruit of recent 
thought, experiment, and discovery was known in a dim 
way by advanced thinkers centuries since. Thus Hooke 
some 200 years ago advanced speculations concerning the 
ether, heat, and light which require small modification to 
make them suit the views of to-day. For instance, ‘“‘ Heat, 
or excess of motion, shakes the parts of solids so as to 
make them fluid.” Writing of magnetism some time 
before 1705, he says, ‘‘The power in the body of the 
earth is the vibrative motion of the internal parts thereof 
from north to south, and from south to north. The 
medium appropriate for receiving and communicating this 
motion is an etherial, subtle matter which penetrates and 
pervades and fills the interstices of all terrestrial bodies.” 
The world has not yet succeeded in devising any explana- 
tion of magnetism much better than this. But the labours 
of such men as Hooke, and a few others, were quite lost 
to sight, and had no practical effect on science or the 
arts. It was reserved for Helmholtz to advance, in 1847, 
the proposition that energy was a constant quantity, and 
for Grove to show, the year before, that all forms of 
energy were at bottom the same. Grove used a word 
which is rapidly falling out of scientific use, namely, 
“force.” All such things as light, heat, magnetism, and 
electricity were called the ‘“‘ Forces of Nature,” and what- 
ever Helmholtz did for energy in general that Grove did 
for forces in particular, by asserting their correlation. 
Pushed to its furthest limit the theorem can have but one 
end. There is but one fundamental deduction that can be 
drawn. All the phenomena that we can see and feel, and 
think of as possible, are forms or modes of motion. This 
is the fundamental concept of the conservation of energy, 
which means neither more nor less than the conservation of 
motion. There is really no escape from this deduction. 
It is true that certain teachers, hesitating to accept the 
inevitable, have adopted the phrase “ potential energy ” 
to express a condition that they do not understand; a 
phrase fatal for all practical purposes to the doctrine 
of the conservation of energy, which, from the standing 
of an established fact, is reduced by it to the position of a 
metaphysical speculation; for, to take an example, when a 
stone was raised to the top of one of the pyramids, 
energy was expended and lost, not to be returned for, it 
may be, hundreds of thousands of years. The truth all 
the while is that there is no energy stored in the stone. 
The work of lifting it was done on gravity, and in gravity, 
not in the stone, we must seek for the energy so ex- 
pended. The great work done by Grove was in all 
respects akin to that of Helmholtz. Attempts have been 
made now to give the credit uf priority to the one, now 
to the other. A vain thing, a waste of argument much to 
be deprecated. Let us rather regard them in the light of 
co-workers, each with the same lesson to teach, but teach- 
ing it in a different way. 

It would not, we think, be difficult to show that the 
universal truth of the law of the conservation of, energy 
absolutely depends on the assumption that all forms of 
energy are at once correlated and modes of motion. If, 
indeed, there is no relation between them—if each is 
isolated, then not one can be transformed into any 
other. The expenditure of heat cannot produce elec- 
tricity, and so on. Even if we admit that there is some 
intermediate condition or phenomena, the correlation must 
still exist. Now, if we take it as granted that heat is a 
mode of motion, then it follows that any correlated 
form of energy such as light and electricity must also 
depend for its existence on the motion of somethingin some 
way. This is, to all intents and purposes, the hypothesis 
of Grove, of Rankine, of Thomson, of Joule, of Faraday. 
As the matter stands then, we find that the doctrine of 
the conservation of energy is inextricably bound up with 
the energy-a-mode-of-motion theory ; and it may be safely 
said that up to a very recent period indeed no small 
courage would have been required by him who would dare 
to say that the conservation of energy may not be 
universal but particular. Such a statement could 
not consistently be made by anyone holding as an 
article of faith, that without motion there can be 
no energy. Somewhat recently, however, a few 
men began to think that it is possible after all 
that there may be some forms of energy which are not 
motion—at least not motion in the ordinary sense of 
the term. Thus, for example, much that occurs in 
chemistry has so far proved inexplicable on the hypo- 
thesis that all energy is a mode of motion. But the 
Réntgen or x rays have gone far to teach us that there 
may be forces and agencies at work which after all do 
not depend at all on motion for their existence. It is 
impossible to form a concept of motion apart from the 
concept of matter, but all recent researches in electricity 
tend to show that by eliminating matter altogether we 
bring into prominence forces which were before hidden. 
We shall be told that the ether is the thing in motion. 
Perhaps so; but no one has gone so far yet as to define 
the ether as a form of matter. The most that has been 
said is that it is a jelly-like continuous something; and 
so it may happen that in the near future another Grove 
or another Helmholtz may arise among us and show that 
the conservation of energy is a truth, but not the whole 
truth—a truth within limits; and there would be much 
gained even if the world had to wait for the rigorous 
definition of the limits. 


HIGH-SPEED ENGINES. 


Iy our last impression appeared, under the head ‘‘ Legal 
Intelligence,” an announcement, the importance of which 
will probably be overlooked by the majority of our 
readers. It is that a prolongation of Mr. Willans’ patent 


the combination of an air cylinder with a single-acting 
steam engine. If this air cylinder did not make the 
Wiilans high-speed engine a success, it contributed 
largely to that end; and now it is open to all makers of 
high-speed engines to use it if they think proper. The 
occasion is suitable for glancing at the past and saying 
something concerning the history of the high-speed 
engine, 

Twenty-five years ago the high-speed engine had no 

practical existence. The only steam engines makinga large 
number of revolutions per minute were locomotives. 
The fast torpedo boat had yet to come. Yet it was felt 
that an engine making a large number of revolutions per 
minute might be desirable in many ways. The dynamo 
had still to be developed; the are lamp was a scientific 
experiment; the incandescent light had not been seen. 
But those who studied economy in the use of steam 
strongly advocated rapidity of reciprocation as a means 
of diminishing cylinder condensation; and _ various 
attempts were made to run quick speed engines for 
driving fans and centrifugal pumps direct. None of these 
attempts were quite successful. The subject was not 
fully understood. The virtues of white metal bearings 
were not adequately recognised. The high-speed engine 
‘knocked’? and thumped and shook itself and the 
building in which it was placed to pieces. We take 
to ourselves the credit of being the first to suggest a 
way out of the difficulty. We laid down the 
important proposition that knocking could only be pre- 
vented by taking care that the effort on the crank 
pin must be always in one direction. This meant that 
the engine must be single-acting, and we said that the 
high-speed engine must be single-acting. Shortly after 
this Mr. Brotherhood produced the first really high speed 
marketable engine ever made. It had three single-acting 
cylinders. It was a success. It has undergone certain 
modifications, but it is still used for propelling torpedoes, 
and we strongly suspect that more will be heard about it 
when motor cars begin to be constructed. After Mr. 
Brotherhood came several other makers, all using single- 
acting engines. Then came the Willans engine, a very 
perfect machine, compound, and working with large 
measures of expansion at a very high speed. Now, so 
long as a single-acting engine works non - compound 
there is no difficulty to be encountered; but when we 
come to use a compound tandem difficulties arise. The 
weight of the reciprocating parts is increased, and 
trouble is encountered when the engine is on the top 
centre. The bottom centre presents no difficulties. 
Either excessive compression must be used or a very early 
admission, and the result is a diagram which is not the 
best possible. Mr. Willans got over the obstacle by 
introducing an air cylinder and piston in a way now well 
understood. The compression of the air helped to bring 
the pistons to rest without shock, and prevented the top 
big end brass from coming away from the crank pin. 
The device was quite successful. Mr. Peache uses steam 
in much the same way in his engine; and somewhat 
similar devices have been patented more than once; and 
now, as we have said, the air cylinder can be used by 
anyone. Yet it is more than probable that it will not 
be used at all. It is, in a way, a curious fact that 
patented inventions very often drop into desuetude 
with the expiration of the patent. No one seems 
to thinks it worth while to make them. One reason 
is, perhaps, that multitudes of patented things are in use, 
not because they are really very good, but that they 
enable the owners or users to effect sales. No doubt 
many persons bought Willans’ engines just because they 
could be got from no one else. It is not at all clear 
that it would be worth any other makers while to adopt the 
air-compressing cylinder. Firms generally find it more to 
their advantage to build engines of their own design 
than to copy those of other makers, or avail themselves 
of the expiration of a patent. Everybody's property is 
nobody’s property. It is a well-known fact that in many 
instances the owner of a patent has had to fight infringers 
time and again, and yet when the patent expired no one 
attempted to use the invention. It is not easy to 
explain why. Perhaps it arises from the natural or 
Garden of Eden desire to have just that which is for- 
bidden. But apart from this it must be remembered 
that the Willans engine as a whole is a highly specialised 
machine ; and it would not be easy to adapt the air cylin- 
der to other types of engines. It is very much a case, 
indeed, of all or none. We take it for granted that the 
firm trading under the title of Willans and Robinson 
fear that others will use the air cylinder, or else they 
would not have applied for an extension of the patent. 
They will probably find, however, as we hope, that they 
will suffer neither harm nor loss by the death of the 
patent. 
Within the last decade so many improvements have 
been made in design and workmanship, that even double- 
acting engines are now run at very high speeds with 
comparative success, and that on a scalenever attempted 
by Messrs. Willans and Robinson. Thus we have tor- 
pedo boat engines running at as much as 350 revolutions 
per minute, and indicating nearly 2000-horse power. 
This is a wonderful performance, when we consider how 
great a weight of metal has to be stopped and started 
into motion again nearly a dozen times in each single 
second. Success has been attained by perfect workman- 
ship, and the employment of enormously large wearing 
surfaces. But it must be admitted that silence has not 
been secured, and that were it feasible better results 
could be got with single-acting engines; but this cannot 
be, because for a given weight and space occnpied the 
double-acting engine is just twice as powerful as the 
single-acting engine. 
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GREAT NORTHERN RAILWAY WORKS. 
THE Great Northern Railway, in its jubilee year, seems to 
have entered on a policy of constructional activity. In the 
past half-year it expended on capital account no less than 





the Leen Valley extensions, £54,279 was expended; on the 
Nottingham joint station and line, £10,353; on the Hunslet 
line at Leeds, £13,595; and on the Manchester goods depdt 


and line, £77,691. In addition, the large sum of £71,424 on 
locomotive engines, and £23,734 on carriages, wagons, «c., 
were spent. On the lines and works opened for traffic there 
was an expenditure of £78,814, and the purchase account of 
the Firsby and Skegness Railway took £76,981, so that the 
bulk of the expenditure on capital account for the past half- 
year is included in the sums we have given. In the next 
half-year there will be even a larger sum spent. In all it is 
officially estimated that £650,000 will be expended. Of this 
the new lines and works take £448,000, more than half being 
claimed by the Manchester goods depét and junction line, 
and £120,000 by the Nottingham joint station and junction 
line, but these two amounts will almost exhaust the antici- 
pated expenditure on the works named. On working stock 
it is believed that an expenditure of £65,000 will be needed 
in the half-year; and the subscriptions to other lines will 
take £52,000. The balance of the £650,000 is claimed by 
sundry other works, smaller in detail, on the lines open 
for traffic. In the current half-year some of the capital 
that has of late been so freely spent should become produc. 
tive. On the Leen Valley, for instance, it is hoped that in a 
few weeks there will be the ability to deal with the traffic 
from one of the collieries ; and some of the warehouse work 
at Bradford will be completed this year. But there is 
evidently before the Great Northern Railway for some time 
a capital expenditure of great moment, and which ought in 
the future to add to the income of the company. It is evi- 
dent that there has been forced on the company an enfran- 
chisement from dependence on some other lines in parts of 
Yorkshire and of Lancashire, and it is about to provide lines, 
stations, and works of its own. The enfranchisement is 
thus a costly process, and it remains to be seen in the future 
how far it may be a remunerative one. The working €x- 
penses have of late showna tendency towards increase which 
lessens the yield of the line, and it is a moot point whether 
that yield will be improved under the newer circumstances, 


MOTOR CARS IN THE LONDON STREETS. 


Iv is very much to be regretted that a procession of horse- 
less carriages, motor cars, or whatever else their inventors and 
makers may call them, is to take place by way of jubilantly 
celebrating the passage of the Light Locomotives Act. 
Nothing better calculated to damage a gocd cause could be 
thought of. There is not at this moment a single vehicle in 
London which can be said adequately to represent what a 
horseless carriage ought to be, may be, and, we have no doubt, 
will be. If the procession idea is carried out without disaster 
it is the most that can be expected, and at the best 
the general public will see nothing which can favourably 
impress any sensible man. We have always held that 
English engineers would not undertake the construction of 
such cars with any spirit until the law was so altered that 
they might hope to reap some profit from their labours. Up to 
the present we have had with us nothing but French or American 
or German vehicles. We have no desire to write one word in 
disparagement of them; on the contrary, we regard them as 
very ingenious attempts to solve a perplexing problem, but 
the public in London will not regard them as some- 
what crude experiments, and the mere sight of them in 
our streets will, we fear, strengthen the hands of those who 
are already but too willing that local authorities should make 
vexatious enactments. It ought not to be forgotten that, in 
spite of the Act of Parliament, Town Councils can lay a very 
heavy hand on the horseless carriage. 
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‘ConcLupDING NOTICE. 


THosE portions of the Annual which yet remain to be 
noticed are by no means unimportant. Chapter VITI., 
on ‘* British and Foreign Warship Construction,” is of 
somewhat ambitious character, as it proposes to deal with 
the relative power and value of the various classes of 
battleships and cruisers of all nations which have been 
recently constructed, or are now building, and to differ- 
entiate their fighting qualities. This is a large task. 
Practically, however, the writers of the chapter have pro- 
duced merely an extended view of several carefully 
thought-out papers upon the “ energy of fire” developed 
by the armament of certain war vessels, which have 
already appeared in the columns of THe Enaineer, the 
illustrations being identical. Confined to those limits, 
the chapter is excellent, as giving at a glance the 
relative energies of fire of a large number of the most 
important ships which are now being added to the strength 
of the various navies indicated. We must, however, 
caution our readers against accepting its general con- 
clusions, independently of the question of “ energy of 
fire,” as affording any satisfactory data upon which to 
compare one vessel with another as a fighting unit. The 
differentiation is merely of an academic character. (un- 
power, defensive armour, speed, and coal capacity, are 
of course factors of enormous value in estimating the 
efficiency of a battleship or cruiser. But they are by no 
means the sole factors. Practical sea-going officers will 
tell us that a hundred other matters have to be considered 
in differentiating the fighting qualities of a war vessel ; 
steadiness of the ship as a gun-platform, handiness in steer- 
ing and turning, height of freeboard, quantity of reserve 
stores carried, alternative means of producing ‘ power,” 
and such like items. It is in these apparently minor 
points that the development of our navy for the past ten or 
twelve years has gone forward upon such satisfactory lines. 
For twenty or thirty years, in the science of naval con- 
struction, as well as in that of coast defence in this 
country, every idea had been strained towards the pro- 
duction of some startling development which might 
revolutionise what had gone before. Witness the con- 
struction of such abnormally designed craft as the 
Captain, Inflexible, Agammenon, Victoria—in which 
either stability, steering capacity, or due freeboard 
was sacrificed altogether, in order to make way 
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in the designs of these vessels, as in many others, the 
most rudimentary principles of form and proportion 
were abandoned, As before remarked, however, wiser 
counsels have recently prevailed, and itis in the less pro- 
minent factors of increased handiness, improvement in 
form, greatly enlarged extent of double bottom, modifica- 
tions in contour of armoured deck, isolation and defence 
of gun positions, increased strength and stiffness of hull- 
framing, immensely raised freeboard, and many others, 
which we have not tinie to enumerate, that the most 
material development of warship construction in this 
country has taken place. Now we seriously doubt 
whether the same wise counsels have prevailed elsewhere. 
Only within the past twelve months France has been 
ozcupied with the cutting down of masts and super- 
structures in vessels which contained her latest ideas, and 
it is a moot question whether, in some of her most 
recent designs, the fire of some of the guns will not in- 
terfere with that of others. The United States has gone 
crazy upon the question of double turrets, which may be 
rendered hors de combat by a single successful round 
from an enemy’s gun. Russia crowds the decks of her 
vessels with an outrageous armament, whilst making no 
provision for the protection of the guns’ crews, or the 
carrying of reserve stores. This all looks as though the 
revolutionising element still held good in foreign con- 
structive departments. Hence we are of opinion that 
before any attempt is made to differentiate the impor- 
tance of our battleships and cruisers, as compared with 
those of other nations, the value of those minor fac- 
tors, to which we have made allusion, may be duly 
considered. 

Chapter IX., upon **The Value of Torpedo Boats in 
War Time,” is capital. It describes the value of torpedo 
boats in war time as likely to be felt in two ways— 
“actively and potentially ”—actively, in actual damage 
done. potentially, by its menace, and involving an 
unending nightly strain on the officers and men of the 
enemy's fleet. In peace time mancuvres the system of 
‘time allowance ” is, of course, the only criterion which 
can be afforded as to the value of work done. But it is 
eminently unsatisfactory as a criterion of work that can 
be done by torpedo boats during war. In peace time 
there would be more fuss over the loss of a torpedo boat 
than there would be over the loss of a battleship in war. 
So no admiral or captain has ventured to use boats when 
their existence was seriously risked. War will admit of 
no such timidity. ‘ Putting sentiment on one side, the 
raison d’étre of the power of a torpedo boat lies in the 
fact that it can be used and risked without its loss being 
of great moment to the fleet.” This principle once ad- 
mitted, the importance of the torpedo boat is seen. 
Suddenness of attack, invisibility, rapidity of movement, 
as well as the large size of target that the ship presents, 
are all in favour of it. And we should beware of giving to 
the ship a false sense of security by assessing too highly 
the value of hurried and excited gun-fire upon so small an 
object. 

In night work great care is necessary in the conduct of 
torpedo boat service. One of these boats at night “is a 
pariah to every ship afloat.” She must approach no 
friend, for it is the duty of friend or foe to fire upon her, 
and she must attack no ship without direct evidence 
that she is an enemy. In patrolling at night, three- 
quarter speed should be adopted, to prevent flaming at 
the funnels and consequent premature detection. The 
distance which can be covered by a torpedo boat during 
night service before returning to its base is, of course, 
controlled by circumstances. Alone it can cover very 
much greater distance than when in company with a 
cruiser or with a fleet. Blockading must be largely 
resorted to in naval warfare of the future. Ships will 
be often forced into harbours for want of coal. Here 
the torpedo boat of the blockaded party must prove in- 
valuable, and the radius of distance of the blockading 
vessels from the port must be very great to avoid these 
little hornets at night. 

It is probable that at the close of an action the value 
of the torpedo boat will make itself felt. Ships will 
then have been severely handled, especially in their 
secondary armament, and will be defenceless against 
boats. ‘* Good, cool, hard-headed men in 25-knot boats 
are factors never yet tried in fleet actions, but are ones 
which would go far towards affecting their issue.” 

Chapter X., on ‘Our Ordnance Factories,” raises the 
vexed question of military versvs civil direction in these 
establishments, that has been so freely discussed in the 
Times and other journals, as well as in the columns of 
Tue Enainegr. The writer certainly employs a powerful 
argument for the appointment of military officers to the 
separate factories, as at present constituted, and for their 
fitness to hold these situations, by pointing out the very 
large number of instances in which private establish- 
ments for the manufacture of war material have secured 
the professional assistance of such officers. 

Chapter XI., upon the ‘ British Naval Mancuvres,” 
contains many interesting points. Novel experiments in 
target practice were carried out by the swift cruisers 
Hermione and Fox, which towed specially constructed 
targets at a good rate of speed, these representing torpedo 
boats being fired upon by the destroyers, which passed 
the targets at a speed of 30 knots. The firing in smooth 
water was very accurate. The destroyers made steady 
gun platforms in ordinary weather, and the dummy 
torpedo boats were disabled with certainty. In rough 
water the shooting was still good. Unfortunately the 
British Admiralty had prohibited the attendance of the 
usual correspondents at these manceuvres, so that the 
information obtained as to results was of a most frag- 
mentary character; nevertheless, the universal opinion 
appeared to prevail that the torpedo boat of ordinary 
speed was an obsolete type, and that the destroyer of 
28 or 30 knots, although hitherto an untried factor in 
actual warfare, was destined to hold a most important 
position in future naval engagements. This is most satis- 
factory, as we are the only nation that possesses a flotilla 
of these vessels of any tangible size. 





The manceuvring of the great squadrons was of a 
tacticalcharacter. It proved that our admirals have much 
to learn as regards the principles of scouting with fast 
cruisers, and that it is possible, with indifterent scouting, 
for two great fleets to be close to one another without 
knowing the fact. 

Chapter XII., upon the “ French Naval Maneuvres” of 
1895, although pointing out that the circumstances in the 
Mediterranean were different, inasmuch as the separate 
squadrons were hostile instead of friendly, nevertheless 
hints that the scouting was distinctly inferior to that 
of the British Admirals. The writer sums up his observa- 
tions upon this most important point of naval strategy 
thus :—* It would appear that the ideal scouting dispo- 
sition is that which covers the largest possible area in 
the minimum of time, and which promptly reunites the 
battle fleet with her scouts.” It is satisfactory to know 
that our Admiralty is alive to the essential value of effec- 
tive scouting. It was only in 1890 that the entire fleet 
under Admiral Seymour actually disappeared in the 
middle of the Atlantic, and all the efforts of the hostile 
fast cruisers failed to obtain the least inkling of its 
whereabouts. 

The chapter on ‘“ Manning” is upon a subject in 
which both the compiler and Lord Brassey are eminently 
well posted. That some effectual steps must be taken 
to secure the possession of an ample reserve of seamen 
in time of war is an acknowledged fact. It is a serious 
condition to face that our mercantile marine, upon whose 
reserves of seamen we place such dependence in the 
event of war, should, if Mr. T. A. Brassey’s figures are 
correct, contain an increasing proportion of foreigners, 
at the rate of 223 per cent. in eight years. Unques- 
tionably, our Admiralty realises the gravity of the cir- 
cumstances, and immense efforts have been made to 
meet the requirements of the situation, which are hardly 
perhaps sufficiently recognised by the writer of the 
chapter. But it is useless to disguise the plain truth 
that, in the event of war, every man we have, whether 
in reserve or on the permanent list, would have to go 
afloat at once, and that no dependence is to be placed 
upon the merchant seamen as a source of supply. A 
competent reserve must therefore be created, cost what 
it may. 

The chapters on ‘‘ Armour and Ordnance ” are interest- 
ingasever. By “ double-forging,” face-hardening, and the 
use of nickel, extraordinary results have been obtained, 
the armour having resisted far beyond the calculated esti- 
mate of its strength. A Krupp nickel steel hardened plate, 
11-8in. thick, should have yielded to any shot capable of 
perforating 22in. of iron. Nevertheless, so far from yield- 
ing to this, it completely resisted a shot whose calculated 
perforation was about 25°9in. of iron, or 2°19 timesits own 
thickness. A still more remarkable instance of armour- 
plate resistance has, however, to be recorded. At Indian- 
head, in 1895, a re-forged Harveyed Carnegie 6in. plate— 
that is 8in. reduced by re-forging to 6in. thickness—was 
attacked by a 6in. gun firing Wheeler, Sterling, and Car- 
penter projectiles, striking with a velocity of 2100ft. 
seconds; one shot of each make welded its head in the 
plate, cracking the plate slightly. The projectiles were 
thus defeated by a plate one calibre thick. Their calcu- 
lated perforation is 14-9in. of iron, or 2°5 times the thick- 
ness of this plate. This figure of merit is extraordinary. 
Information is also afforded as regards some excellent 
experimental results which were obtained with steel 
coffer-dams packed with corn pith cellulose, asa reinforcing 
element for strengthening the sides of vessels against the 
after effects of shot perforation. This substance was 
compared with cocoa cellulose in a second coffer-dam. 
An 8in. shot weighing 250 1b. was fired through each 
coffer-dam. ‘On water being applied, it began to get 
through the cocoa cellulose in twenty-five seconds, and 
then gradually attained a flow of 14 gallons per minute, 
but failed to get through the corn pith at all. The corn 
pith was also ascertained to be by far the least combus- 
tible of the two substances. 

In the chapter on “ Ordnance”’ some interesting details 
are given as to the dimensions of the new 9°2in. guns for the 
Terrible and Powerful, which are to be 33ft. in total length. 
They are to be of 23 tons weight, and will have a muzzle 
energy of 14,520 foot-tons, an extraordinary advance 
upon the earlier weapons of their type and calibre—of 
only eight years back—which possessed a muzzle energy 
of little more than 8000 foot-tons. But the land service 
guns of this calibre will be still more powerful, as they 
will have a length of 38ft., or very nearly fifty calibres. 
The mountings of the new pieces for the great cruisers 
will be provided with alternative electric and hand gear. 
The importance of the Elswick 8in. quick-firing gun as a 
medium type for primary armament is dwelt upon in this 
chapter. It possesses a distinct advantage over the 
9-2in. gun by virtue of its quick-firing attributes, although 
the latter will, of course, deal the heaviest blows. The 
writer considers that the 8in. gun is a better intermediary 
between the 10in. and the 6in., than that which forms 
the primary armament of the Powerful. We are inclined 
to agree with him. 
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SIR WILLIAM GROVE. 


WE are sorry to have to announce the death of Sir William 
Grove, at his residence in Harley-street, on the 1st of August. 
He was born at Swansea on July the 11th, 1811. His educa- 
tion was private until he went to Oxford, where he took his 
degree in 1830. Five years subsequently he was called to the 
Bar, but because of ill health he could not practice, and he 
devoted his attention, his energies, and his services to science. 
After a time, however, his health was re-established, and he 
returned to the Bar, where he soon established a reputation, 
and in November, 1871, he was created a judge of the 
Common Pleas. With his legal career, however, we have very 
little to do. Grove’s name will be remembered as a man of 
science centuries after the fact that he was a lawyer has been 
forgotten. In 1839 he invented the battery which has been 
known by his name and used ever since. The following year 
he was appointed Professor of Experimental Philosophy at 
the London Institution, a chair which he filled for seven 
years. It was during this period that he laid the foundation 
of his reputation. In 1842 he delivered a series of lectures 
on the progress of physical science since the foundation of the 
London Institution, in which he first advanced the doctrine 
of the mutual convertibility of the various natural forces—in 
a word, the doctrine of the conservation of energy. That is 
to say, that in any system of bodies the sum of the potential 
and actual energies of the bodies is never altered by their 
mutual actions. This is an old proposition, but it was re- 
garded as academical ; it belonged tothe abstract realms of 
pure mathematics, but had nothing to do with daily life. It 
might concern the motions of Jupiter or the path of a comet. 
Its connection with the working of a water-wheel,or the develop- 
ment of heat by combustion or friction, was not in any way 
realised. Grove, by his wonderful treatise published in 1846, 
changed the whole current of scientific thought and opened up 
unimaginable possibilities. He showed that an intimate 
relation existed between all the so-called forces of nature. 
Helmholtz enlarged the scope of the concept, and attacked 
the subject in a somewhat different way, but to Grove 
belongs the credit of first enunciation of probably the most 
important proposition ever put forward in the world of 
science. The publication of his treatise secured his election 
as a Fellow of the Royal Society, and in 1847 he obtained 
the Royal Society medal for his Bakerian lecture on voltaic 
ignition and on, the decomposition of water into its con- 
stituent gases by heat. He also contributed many papers 
to the “ Proceedings ” of the Royal Society and to the Philo- 
sophical Magazine. He was appointed 2 member of the 
Metropolitan Commission on Sewers and of the Royal Com- 
mission on the Patent Laws, and at the Bar enjoyed a con- 
siderable practice in patent cases. In 1866 he was president 
of the British Association at Nottingham, the subject of his 
address, afterwards published in a separate form, being the 
“Continuity of Natural Phenomena.” A scarcely less 
interesting contribution to scientific literature was a lecture 
delivered in February, 1888, on ‘‘ Antagonism, or the Conflict 
of the Various Forces by which the Equilibrium of Nature is 
maintained.” 

Sir William Grove was always angry with himself for 
having, as he said, missed the discovery of spectrum analysis. 
“T had observed,” he said, “that there were different lines 
exhibited in the spectra of different metals ignited in the 
voltaic arc, and if I had had any reasonable amount of wit I 
ought to have seen the converse—viz., that by ignition 
different bodies show in their spectral lines the materials of 
which they are composed.” 

He married in 1837 Miss Powles, who died in 1879, leaving 
six children, two sons and four daughters. Sir W. R. Grove 
retired from the bench in 1887, after sixteen years’ service. 
He was shortly afterwards sworn a member of the Privy 
Council, and has occasionally taken part in the proceedings 
of that tribunal. His scientific labours received official 
recognition in foreign countries, and he was a member of the 
Academies of Rome and Turin, and his university, in 1875, 
conferred upon him the distinction of an honorary degree. 
In another page we have referred to the present position of 
the doctrine of the conservation of energy. 








HORSELESS CARRIAGE NOTES. 


In the current number of the Antiquary the first of a series 
of articles on ‘“‘ Early Mechanical Carriages,” by Mr. Rhys 
Jenkins, is published. In date the history extends back to 
the manual mechanically propelled vehicle of Ricci, about 
1600, and Ramsey, of 1618, and the vehicle of Sir Ellis Leigh- 
ton patented in 1667. The article is very interesting, and 
only brings us to 1698, the time of Leibnitz and Papin. 








Ix view of the probable spread of the use of cycles of 
various kinds, including parcels vehicles and motor cycles, 
some of the railway companies are already as business people 
considering arrangements which will make the new vehicles 
contribute to the railway traffic. Under the Locomotives on 
Highways Bill, in spite of restrictions there is no doubt that 
horseless vehicles will do a great deal of the short journey 
work of the railways, and, on the other hand, will act as 
feeders. Already it is proposed to establish centres for goods 
collection and transfer, and it is not impossible that it may 
seem wise to the railway companies in some places to use 
their goods yards for this accommodation. The motor 
vehicle will in a short time be the country collector, and the 
railway companies will do well to recognise this, as they have 
done to recognise the wisdom of low fares for cycles. 





TuE Locomotives on Highways Bill passed through the 
House of Commons on Saturday, and is now again in the 
hands of the House of Lords, on its way, we may hope, to 
the Royal Assent. In the House of Comrnons a tax has been 
imposed upon the new vehicles in addition to the tax which 
they would be liableto as carriages. Adding the two together, 
it appears that every motor car, even including, it appears, 
motor cycles, will be charged £2 2s. a year if less than one 
ton in weight, £3 3s. over one ton, and £4 4s. over two tons. 
This heavy tax, compared with the 15s. a year paid on a 
one-horse carriage and £2 2s. on a two-horse carriage, is a 
House of Commons method of showing a desire to encourage 
a new industry. With the exception of the three-ton weight 
limit and the speed limit of fourteen miles an hour, the 
regulation of the new vehicles is practically left to the Local 
Government Board. The taxes are not to be levied in 
Ireland, because the tax is said to be an addition to the 
existing tax, and Ireland, it need not be said, pays no 
such tax, 





144 


THE ENGINEER 


Ava. 7, 1896. 








THE SCHMALTZ AUTOMATIC SAW SHARPEN- 
ING MACHINE. 


Automatic sharpening machines, both for wood-cutting 
and metal saws, of the type known as the Schmaltz patent, 
have for the last two or three years been in pretty general 
use, both on the Continent and in America, with very satis- 
factory results, and they are now being introduced into this 
country by Messrs. Luke and Spencer, of Broadheath, near 
Manchester, who have bought the English patent rights. 
The other day we had an opportunity of inspecting several 
of these machines in operation at the Broadheath works of 
the above firm, and the accompanying illustrations are taken 
from photographs of these machines specially designed and 
adapted for sharpening automatically circular, frame, and 
band saws, such as are used in saw mills and by wood workers. 
Our illustration, Fig. 1, represents a machine for sharpening 
either circular or frame wood-cutting saws, the engraving 
showing the machine in operation upon a circular saw. The 
general design and construction of the machine can be very 
clearly gathered from the illustration, and it need only be 
added that its main features consist of a rising and falling 
swivelling head, carrying an emery wheel which is used for 
the sharpening of the saw. The operation of this wheel is 
regulated by cams, so arranged to give the requisite angle 
and bevel to the teeth of the saw required to be sharpened, 
these cams imparting three separate motions, the first motion 
raising and lowering the wheel as it passes from one tooth to 
another, the second swivelling the head to the left or right as 
each alternate tooth is operated upon, and the third operating a 
ratchet pawl, which automatically moves forward the teeth 
of the saw under the emery wheel as the action of sharpen- 
ing proceeds. The whole arrangement is carried upon a 
strong cast iron base, and, as shown, can be supplied, if neces- 
sary, with an exhaust arrangement for conveying away the 
emery wheel dust and small particles of steel resulting from 
the sharpening operations. Our second illustration shows 
the machine specially designed for circular and band saws, 
having long pitch teeth, such as are used upon the American 
type of log band saw machines, 
and which is constructed to 
sharpen saws of any length and 
up to Sin. or 10in. in depth. 

The machine, as will be seen, 
consists of an emery wheel, 
mounted upon a spindle carried 
in a rising and falling head, 
so arranged that the head can 
be set to the exact depth of 
the saw at any angle. This 
head is raised and lowered by 
means of a cam, and whilst the wheel is guiding the saw, 
which is fed forward automatically by a pawl arrangement 
operated by another cam, it can be adjusted to grind teeth 
of a pitch varying from jin. to 3in.; or, by the addition of 
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another countershaft, teeth of the form shown in Fig. 3, 
such as are used in 
i___<1__._ American and conti- | 
= == =  nhental saw mills, can be 
Fi ground. The band saw, 
: A ig. 3. whilst being sharpened, | 
is carried round two large horizontal guide pulleys, adjust- | 
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able to any length of saw, and supported upon a sliding 
standard, whilst the machine, which is carried upon a | 
wooden bench, is readily portable to any position required. | 
Fig. 4 is a similar machine of the type shown in our illustra- 
tion, Fig. 3, self-contained, and suitable for automatically 
grinding ordinary band saws up to about 24in. in length, with 
a depth of from in. to Zin. pitch. This latter machine will also 
automatically oe circular saws up to 24in. diameter, | 
having straight teeth from in. to jin. pitch. One noticeable 


feature in the construction of these machines, and which 
applies to each of the types we have illustrated, is the special 
attention that has been paid with the object of minimising 
any wearing out of the working parts by the friction of 


the emery wheel dust, the accumulation of which on | 
With this object | 


the bearing surfaces is unavoidable. 
in view, tooth gearing has been altogether avoided and sub- 


stituted by hardened steel excentrics, working automatically 
in contact with steel rollers, and wherever possible the 
machines—which in the smaller sizes run up to 2000, and in 
the larger types, such as we have described, up to 1200 revo- 


lutions per minute—are so arranged that the spindles, instead 
of running in ordinary bearings, where the emery wheel dust 
would be liable to collect, are run upon hardened steel centres 


| in bushed recesses, and a hole is bored through the centre of 


the spindle, through which the lubrication is supplied. 
Amongst the advantages which are claimed for this system 
of saw sharpening is the much greater speed at which the 


work can be done, the machine shown in Fig. 1 being capable 
of readily sharpening 15 circular or frame saws in one hour, 
whilst the cost in the consumption of emery wheels is con- 
siderably below that of files, the use of these being not at all 
required where automatic saw sharpeners are adopted. 
Another important feature is the mathematical precision 
which is secured in tipping and sharpening to the desired 
angle any description of saw which is to be operated upon— 
all the adjustments being arrangeable whilst the saw is being 


<== 
sharpened—and the bevel both on the upper and front edge 
of each tooth is sharpened with an accuracy which leayes all 


| the teeth exactly parallel and radial with each other, the 


teeth all having the same pitch and shape, so that a cleaner 
cut is obtained when the saw isin use. The readiness with 
which the saws can by this system be re-sharpened is algo 
an inducement to keep them constantly in good condition, 


| which is not always the case under the old and very much 
| longer methods of sharpening by files, the delay thus occ. 


sioned being frequently a temptation to continue the saw jn 
use for as long a period as possible. 

So far these automatic saw sharpening machines have only 
been supplied to one important works in this country, but 


| judging from the samples of sharpened saws shown to us and 
| the efficiency of the machines—which, when once set, require 


practically no further attention—we saw in operation, there 
is little doubt of their coming largely into use. 








FLEET INSPECTION BY LI HUNG CHANG AT 
SPITHEAD. 


THE fleet inspected at Spithead by Li Hung Chang on 
Wednesday last, during his passage across the Solent to visit 
the Queen at Osborne, although merely composed of the 
ordinary Channel Squadron and a few port guard battleships 
and destroyers, &c., added to it, was one calculated to inspire 
admiration in the mind of the aged and astute statesman 
from Peking. It was, moreover, worthy of the greatest mari. 
time nation that the world has ever seen. Taking merely the 
figures, as to combined displacement, armament, and indi- 
cated horse-power, as a criterion of its importance, their 
sum total is indeed enormous. Throwing together the 
various totals which appear in the brief statement appended, 
we arrived at the following results:—Displacement of fleet, 
293,863 tons; indicated horse-power, 410,095 tons; number of 
heavy guns from 16in. calibre to 9in., 85; medium-sized guns, 
386; smaller and machine guns, 921. 

Battleships, 15.—Magnificent, Majestic, 14,900 tons; Royal 
Sovereign, Repulse, Resolution, Empress of India, 14,150 
tons; Sans Pareil, Benbow, Colossus, Edinburgh, Dread- 
nought, Thunderer, Devastation, Alexandra, Sultan, of 
various types and displacements. Combined displacement, 
174,570 tons; combined horse-power, 148,000; armament, 
guns, heavy, 73; medium, 130; light, 425. 

Cruisers, 25.—Blenheim, first-class; Australia, Galatea, 
belted first-class; Hermione, Charybdis, Forth, Mersey, 
Severn, Naiad, Sirius, Apollo, Thetis, Tribune, Latona, 
Andromache, Iris, Phaeton, Iphigenia, Terpsichore, Melam- 
pus, Indefatigable, Brilliant, second-class; Bellona, Melpo- 
mene, Pearl, third-class. Combined displacement, 98,455 
tons; combined horse-power, 113,711; armament, guns, heavy, 
12; medium, 219; light, 307. 

Torpedo gunboats, 19.—Speedy, Harrier, Hussar, Spanker, 

Halcyon, Alarm, Antelope, Hazard, Leda, 
Niger, Onyx, Renard, Circe, Jason, Sharp- 
shooter, Spider, Sheldrake, Jaseur, Sea- 
gull. Combined displacement, 15,845 
tons; combined horse-power, 65,700; 
armament, guns, heavy, nil; medium, 
37; light, 78 

Destroyers, 20. — Decoy, Dragon, 
Handy, Janus, Lightning, Boxer, Sal- 
mon, Bruiser, Sunfish, Daring, Hart, 
Lynx, Hunter, Banshee, Snapper, 
Havock, Ferret, Hasty, Contest, Porcu- 
pine. Combined displacement, 4993 
tons; combined horse-power, 82,684; 
armament, guns, heavy, nil; medium, 
nil; light, 111. 

But @ mere recapitulation of figures 
can give no idea of the vastness of the 
fighting power contained in those seventy 
odd vessels through which the iutelligent 
Chinese envoy steamed on Wednesday. 
It is necessary to bear in mind that 
this fleet contains the very latest types 
of war vessel which Great Britain— 
always to the front in naval construction 

has produced up tothe present moment; 
one, at least, of the vessels riding in its lines 
being actually mentioned as “ building” 

in the Naval Annual for the current year. The two most power- 
ful battleships afloat, containing all the latest novelties in the 
the shape of hardened armour and sheltered and isolated gun 
positions, are also to be found there. Twenty torpedo boat 
destroyers, of an average 28 knots’ speed, whose extraordinary 
powers were so singularly exemplified during the autumn 
manceuvres of 1895, and whose value as steady gun platforms 
has exceeded the anticipation of even their 
most sanguine advocates, were found in 
attendance upon the great battleships 
and cruisers. Then it must be remem- 
bered that each of these new and remark- 
able fighting units is completed for sea 
with stores and equipment of every kind, 
both service and reserve, such reserves 
being carried as no other great naval 
Power has ventured to insist on. 


It is needless to repeat that the pageant 
of Wednesday at Spithead is the most 
powerful argument which our country 
could produce to create an impression 
upon the Eastern mind. The magnifi- 
cent troops of Germany or France would 
convey to the imagination of Li Hung 
Chang only the idea of something that 
might be imitated, by the importation 
of European instructors and war material 
to China, but the sight of those four 
great lines of battleships, cruisers, and 
destroyers must have been one which 
compelled him to admit tha: the 
nation which was capable of placing 
so magnificent a naval force afloat was 
the one with which he would have to 

reckon in the event of complications arising in the Far 
Kast. 








ENGINEER LABORATORY, CAMBRIDGE.—Mr. Stanley Dunkerley, 
M. Se. (Vict.), has been appointed to the University emonstrator- 
ship of Mechanism and Applied Mechanics at Cambridge, made 
vacant by the election of Mr. Dalby to the Professorship © 
Mechanical Engineering at the Technical College, Finsbury. 








“Serve” 


BOILERS OF THE WHI 


Shel! Riveting 


Butt Str ips 148 thick 





‘i 
oF iT 








bre ee 


 e 


| 


nsenmtpennn ann 8's f--- 


om 
---- 
—_-" 


202 Orauneiry tubes /!"7.1W.G.W'1? ve 3 


Bi 
5 ¥t 





dee @ | 
+ ba ae ® 














' We sdditonal Holes tobe bored without insiruclions 
; Cenireé Circ? Seams 186 Pitches 


a? a? 156 a? 


‘Axis C iregm fer.” 





ee 
' ya oe 











jStee/ Stays 10 th pr inch. 
¢ 


j-wset 





> 








o ¢ 4 
i bh -4 { 


2.9: 




















Shaded Stays 1% dia. 











\o 











a ae 


. 
~~ 8 
be ca 


Ne 
Oouble Riveted /t' dia. 3%" Pitch. 








Detail of Staying 
ar. 


ABC 











\Stee/ Stays 











Particulars of Riveting 
Longitudina Seams Double Butt Straps Riveted as Schewn’ 
Strength of Plate 85.0% Strength of Rivet 86.4% 
Circumferential. Seams at Centre Trebie Riveted as Sehewn 
D? oe End Double ob? 


Furnaces and Single Riveted @ Rivets 2%°Pitch 
Comb"Chamb! Dowble 0° 
End Plates 


To Ss 

Deuble 0° /#'” D?' 3h" DF “e) ee 
All Plates and Rivets Stee! Se, Mee 8 
All Holes Oritled in Place 
Working Pressure 17S tis. pn sgr frie, . 
Test oe 350 @° "436 

Minimum Tensile Strength of Shell Plate 27 Tons pe sgn inch. 


124 piches\ 
46° W144 


5 


Se A Lit, Gig toe 


fe | \ehia 'Wro! /ron 


<LI 











5 al 





ane © 











E 





poe 


























od ‘Ue dia Oulsidé 


P 

















JF THE’ WHITE STAR STEAMSHIP GERMANIG. 
Mess’® Harland & Wolf, Belfast, Engineers. 








Shell! Riveting Ouler Strake 


<3 dia 1Wro! fron 
‘Rive’ Holes Ye'dia. Butt Straps 1% thick 





Sthick wes? 








thick weit 











2 
Rivets in Furnaces and 


Comb. Chambers to be 


finished thus. 








v2" 
% 




















bes N°? 


SSSSSSSA SBA. ASSASSINS SNS SSAA SAAS 


Ss 
Fitted'with Ilut on Front End 
Total N*of Tubes 


——4— 











SSS GSS A 


3.89 ~ + —3.85- a 
> ee 


@y Tu 











WS 


SSS 
3} 


RSS 
/2 
136 





























4a er ers 


10° 
No additional Holes to be bored 
| Centre Circum, Seams 186 Pitches 


SSRivels inveae: End ag? a°. 146 df? 
dia lie hole ME eS ‘ 


--- 64 fer- * 



































3° da. Slee/l Stay crew 
aanaa 


+ | 














ee 
3h dia. ea =. a GRE 
a 



























































. ; ‘Double Riveled Flush t Ve Rivets 3 fe "Pilch 


COOESOS Outs OOOO @60008 0606006 \, 
Cotes. Be” aT O ® @O}}O «ne © 
Oo: © THO wensee HO © GeO 
© 0 O30 Fit ae it 
OO TIO © OTTO 
600000 0 © G61 16 © 
<0000000006....000006:4 1600006 |i 6@08000808. 


= DODODO HL @O@OeS | | es : 
#80 00 oe 6 ol Ls =a 


sets WU \\ee Oo} || @ ® 
yee SH Meas. /OLLO © ©O- 

Mend TW. O... 4,.0) 9 oe ® 
Ie dia Screw Ste Bite ty is a | Re , QO: i iL DOOO® ! 


© © 
1orme! pf In 














-~-e7 2 Over lube Plales 


% 


" Doubling ‘eae 
* lhick 























+. 161 Mean dia ---—-4- 


16.46 ° 0° \ 


s 








—| 
| 
| 


“a 














rinelthreed 




















Arrangement of Shell Plates 
































front End. ' 





























8 
= “Sreet stsy-2’ a3: 2 Screw OE ions ai 


Rivels in furriaces 
and Comé. —— . 





495 Oia Outside---- er ae 





~~~ IB" Ata. Oulside --+-------- ) 
be sie aa) 
sewendede. 
wp etater 
“aa 





re 
- Dror, 7 siertoh .---- fond edie 2 2 » 
Ts tit Se 

















‘ a@rAa.c, | 
‘ 
i 


Pie , ee , #5 igh Steel, Stays aan ag % ki 
"Wena scope “Step Saga hs . : re er "ed 
‘er + 10" 4 ag Shenae ae ‘swash 2 ‘Particulars of Riveting 2 Sg Bar 
7 ‘e oa Longitudinal Seams Dowble Butt Straps Riveted as Shewn Arra ngement of Stays 
a Strength of Plate 85.0% Strength or Rivets 86.4% ‘“Thro Shell. 
De Circumferential Seams al Cenfre Treble Riveted as Shewn 
D° o° End Double ‘D° eee 
Furnaces and (Single Riveteds Rivets 8% Piich : 
Comb ChambersiBeuble pv: fe of 8° ‘0? ~ 
End Plates Double: D° t¥e - D°? baal oO: 
ue Ail Plates‘and Rivers Steel~ 
All Holes Drilled in place 
as ~ Working. pressure. 175 16%. pe sq. inch. 
- ee ‘ +, Fear - ‘850 . ae a - 
‘ont End hae ; AEE Sie “4 i Le . oe ens 


Arrangement of Shell Plating 
























































| 
Bottom | Centre 


























Ava. 7, 1896. 





THE ENGINEER 


145 











AMERICAN PLATE TRIALS. 


We have before us the records of three recent trials of 
Carnegie Harveyed nickel steel plates, all in course of delivery 
as armour for the Iowa battleship. The first took place on 
December 24th and January 4th last, and the first round 
consisted in the attack of an 8in. curved plate containing two 
ports for the turret, and weighing 10°6 tons bya Gin. gun, firing 
a 100 lb. Wheeler-Sterling*projectile, with a striking velocity 
of 1689 foot-seconds, j 
striking energy of 1980 


weight and dimensions, striking with a velocity of 1760 foot- 
seconds, total energy of 1827 foot-tons, and an energy per 
ton of plate of 622-2 foot-tons. The calculated perforation 
through iron is 23°6in., or 1:58 times the thickness of 
the plate. The projectile head was embedded in the plate, 
the remainder of the projectile being broken up small. The 
depth of perforation is not known. The plate was cracked 
through horizontally from the right edge through the 
bottom of No. 2—see Fig. 2—to the bottom of No.1, and then 





foot-tons, and a con- 
sequent energy per ton 
of plate of 185 foot- 
tons. Under this the 
plate broke across, 
large portions being 
thrown down. A 
second round was fired 
with a Wheeler-Ster- 
ling projectile, with a 
velocity of 1846 foot- 
seconds, 2365  foot- 
tons energy, and 482°7 
foot-tons per ton of 
plate. This projectile 
broke up, the head 
lodging in the plate. 
The estimated pene- 
tration was 2in., and 
the plate was broken 
across. The _ esti- 
mated perforations of 
the two rounds by 
Tresidder’s formula 
are 10°8in. and 12‘3in. 
of wrought iron. The 
plate being Sin. thick, 
this would amount to 
1-4 and 1-5 times the 
thickness of the plate 
in wrought iron. This 
the plate ought to 
have borne. It failed, 
and all the armour it 
represented was con- 
sequently rejected. 
The second trial was 
on February 12th last, 
when a second curved , 
Carnegie Harveyed nickel steel plate 230in. by 5Gin. by Tin., 
which had two vertical cracks, was attacked by a 6in. gun. 
The first round’ was with a Carpenter 100 1b. shell, striking 
with a velocity of 1620 foot-seconds, an energy of 1821-5 foot- 
tons, and an energy per ton of plate of 151°8 foot-tons. 
This projectile broke up with an estimated penetration of 
2in. The plate was not cracked. A second round was fired, 
with a striking velo- 
city of 1816 foot- 





Fig. ¢ 








—CARNEGIE BARBETTE PLATE 


from the middle of No. 1 to the left edge of the plate, though 
at this part not entirely through. The plate and backing 
was started back 5in. 

A third round was fired with a Wheeler-Sterling projectile 
of the same weight as the others, with a striking velocity of 
1727 foot-seconds, a striking energy of 17,595 foot-tons, or 
5991 perZton of plate. The calculated’perforation for such 
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seconds, a total strik- 
ing energy of 2289 
foot - tons, and an 
energy per ton of piate } 
of 190°8 foot-tons, a 
Wheeler-Sterling pro- 
jectile being employed. 
This again broke up, 
with its point welded 
into the plate with 
3in. estimated pene- 
tration. One fine con- 
centric surface crack 
was made. The plate 
was slightly dished 
round the point of 
impact. The calcu- 
lated perforations were 
respectively 10-lin. 
and 12in. of wrought 
iron, or 1°4 and 1:7 
times the thickness of 
the plate. This plate 
then stood well such 
test as was applied. 
This was not very 
severe, but it is to be 
observed that it is for 
curved armour in sup- 
ply, not for a special 
or champion plate in 
any sense. We have 
photographs of these 
plates, but not suffici- 
ently good for repro- 
duction. The third 
test was that of a 
curved barbette plate, 
15in. thick, of Har- 
veyed nickel steel, held 
firmly down and also 
to backing and struts, 
and intervals filled 
with rammed sand. 
This was attacked by 
a 12in. gun of 365 cali- 
bres. The first round 
was with a Wheeler- 
Sterling projectile 
wejghing presumably 
850 lb., and certainly , 
something yery close 
to it, having g striking 
velocity of 1418 foot- 
seconds, a total strik- 
ing energy of 11,779 
foot-tons, and an 
energy per ton of plate 
of 401 oottene. The projectile struck 42in. from the left 
edge and a little above the centre—see Fig. 1—and rebounded 
100ft., split from base to head, one-half of the base end 
separating and one remaining attached to the head. The 
head was also cracked and slightly set up. The penetration 
was 13:25in. The estimated perforation in wrought iron for 
this striking velocity by Tresidder’s formula is 16-97in., or 
1:13 times the plate’s thickness in wrought iron. No cracks 
were developed and no bolts broken at this stage. 

The second round was with a Carpenter projectile of similar 














Fig 2—CARNEGIE BARBETTE PLATE 


a blow is 22-9in. of iron, or 1:53 times the thickness of the 
plate. The projectile head lodged in the plate, the body breaking 
up intothree. The projectile heads in each case set up to some 
extent. The horizontal crack in the plate was now opened, 
separating the upper and lower parts of the plate by a gap 
5in. wide at the left end and 1‘75in at the right end—see 
Fig. 2 

Altogether, while this plate has shown considerable resist- 
ance, and has wholly kept out the attack, but at the cost of 
its destruction, so far as fracture is concerned, yet it falls 











very short of some results which we have recorded. One can 
hardly fail to think of the Krupp 11:8lin. plate which bore 
the attack of three blows from a 12in. gun, firing a lighter 
shot but with a higher velocity, so that the striking energy 
was 19,630 foot-tons, as compared with 17,595 foot-tons, and 
the perforation of the Krupp shot was 25-9in., as com- 
pared with 23-6in., while owing to the smaller bulk of the 
plate, the Krupp plate received a shock of 1479 foot-tons per 
ton of plate, instead of one of 622-2 foot-tons. So far, then, the 
Krupp plate endured with impunity an attack out of all pro- 
portion to that under which the Carnegie plate broke across. 

On the other side may be urged that the Krupp was a 
champion plate that might be treated without a view to its 
exact shape, while the Carnegie was bent to an exact form 
required for a ship’s structure ; that instead of being a plate 
selected by the maker, it was one picked out by the examining 
officers to ensure standard of supply, who presumably would 
try to pick the worst of the batch, and who had watched the 
manufacture, and had tests to guide them to some extent. 
We lay the more stress on the bending of the plate, seeing 
that the plates seem to have given back at the point of im- 
pact, and also in one case developed a concentric crack. 
This points to softness in the mass, being the usual behaviour 
of compound plates, but not of steel. Lastly, as we have 
before said, we suspect that Krupp’s projectiles are decidedly 
inferior to the American. We admit that we have not much 
evidence in support of this conjecture, which is a reason why 
we ought to give what we have. It is the setting up of his 
projectiles, exhibited in striking against an unhardened nickel 
steel plate. This is one of the points in which we are more 
in the dark than we ought to be. We can only again repeat 
that we regard as quite extraordinary the persistent com- 
placency with which all nations at present test their armour 
by their own projectiles, which are the ones, perhaps, least 
likely to attack them. By changing the element of projectile 
and establishing a standard, we could not only tell the 
behaviour of our own plates better, but we could also compare 
it with the behaviour of the plates of other Powers. 
Altogether, at the present moment it may be said that 
American plates are very good, but their excellence may be 
partly disguised by special excellence in their projec- 
tiles. Krupp has certainly produced a champion plate, 
utterly distancing all competitors, but we should like to see 
how near he can come to it with plates fitted to curves of 
ships’ sides, and we should like to compare his projectiles 
with others. 

In this connection it would be interesting to compare the 
Carnegie champion plate tried at St. Petersburg in the end 
of last year with the Indian Head supply plate. The 
former, a 10in. plate, entirely defeated without cracking three 
blows of a 6in. shot capable of perforating from 1-92, 1-93, 
and 2°25 times the plate’s thickness in wrought iron, the 
maximum shock for fracture being 432 foot-tons per ton of 
plate. The Indian Head plate wholly defeated a shot with 
perforation equal to 1°13 times the plate’s thickness in iron 
and an energy of 401 foot-tons per ton of plate. The next 
blow broke the plate in each case, that is, the fourth blow in 
the Russian trial, with 841 foot-tons per ton of plate, and the 
second blow in the American, with 622 foot-tons per ton of 
plate. As neither plate yielded to perforation, we have not 
certain evidence of any marked difference; but if the indica- 
tions are in favour of the St. Petersburg plate, the difference 
in the scale of the trial and the doubt as to the relative quality 
of the projectiles employed forbids any confident conclusion. 











SEAMLESS COPPER OIL CANS. 





Durinc the past few years a good deal of attention has 
been paid to the construction of various kinds of oil cans, 
and Messrs. Joseph Kaye and Sons have in particular turned 
their attention to requirements of oil cans for engineering 
purposes, including engine-rooms, electric lighting installa- 
tion, and workshops, for each of which and for storage pur- 
poses special forms have been developed. The copper oil 
cans, to which special reference may be made, are formed 
with a body stamped out of one piece of copper of gocd 





KAYE’S COPPER OIL CAN 


thickness, so that there is no soldered joint along or round 
the bottom. The junction for the spout is made bya serrated 
connection formed out of the metal formerly cut quite out, 
but now utilised to make a firm connection with the screw 
nozzle which holds the removable spout. This is shown in 
the annexed engravings, which show the can, the nozzle 
junction, the separate nozzle with the screw collar on it, and 
the nozzle without the collar. The latter shows the small 
tongue in a diaphragm in the spout which allows oil to pass, 
but prevents a rush and consequent waste of oil. This 








OIL CAN SPOUT DETAILS 


tongue may be set to suit any special requirements. The 
valve is of good form, a cone sitting in a long conical 
seat. The spouts are of double thickness of metal, i.e., 
double-wrapped and dipped in molten metal, so as to form a 
seamless tube, which may be bent any way. The top of the 
can is made with a chamber between its underside and the 
top of the oil vessel, so that any over-spill in filling or in use 
when the can is held upright is caught in this and returned 
by the covering slide valve into the vessel. Thecans and their 
details are well thought out,and are well calculated tosiand the 
very rough experiences of these tools in machine-:oom or 
engine shop. 
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RAILWAY MATTERS. 

Mr. GeorGe Brake WatkER, J.P., colliery proprietor, 
of Tankersley Grange, near Barnsley, has been appointed a director 
of the Hull and Barnsley Railway Company. He will represent the 
South Yorkshire coal trade. 


Ligut railways are again in evidence. It has been de- 
cided to construct one in Montgomeryshire, from the Cambrian 
system near Four Crosses between Llanymynach and Welshpool to 
Lianfair Caerlimon. Mr. J. E. Thomas, C.E., Wrexham, has 
been appointed engineer, and will at once commence the prepara- 
tions and plans, soctions, and estimates, with a view to applying for 
powers, 


An accident happened on the 31st ult. on the Luton 
and Dunstable branch of the Great Northern Railway. The eight 
o'clock passenger train left Luton in the ordinary course, and when 
it was approaching Luton Hoo Station at the rate of about thirty 
miles an hour, the leading axle of the engine broke, causing the 
train to be brought to a sudden standstill. The engine was saved 
by the check rail. There were about twenty-five passengers in the 
train but no one was hurt. 


An accident occurred on Tuesday night, resulting in 
injury to nine persons, at Adlington Station on the Lancashire 
and Yorkshire Railway, ten miles south of Preston. Some 400 
yards north of the station are points which form the jnnction 
between the main and a branch line to Wigan. On reaching this 
spot the two last coaches left the rails, and were dragged for a 
distance of 300 yards, doing considerable damage to the permanent 
way. The body of one carriage was torn from the underframe 
and thrown across the main line. 


AT a recent meeting of the Belgian Chamber, M. 
‘iéchet urged upon the Minister of Public Works the advisability 
of laying flat rails on certain roads subjected to heavy traffic for 
diminishing friction, and he brought forward the case of a road at 
Valencia in Spain, 3°2 kiloms.—nearly two miles—long, with a 
traffic of 4000 vehicles daily, which has been improved by being 
laid with channel irons, having their flanges downwards, and being 
connected longitudinally. The cost of maintenance is now only 
15 per cent., and the haulage effort 20 per cent., what it was before. 
The way, laid by MM. V. Demerbe et Cie., of Jemappes, Belgium, 
has been in use for three years, the mean wear of the rails being 
only a millimetre ; and a road laid in this manner might cost less 
than one paved over its whole surface, 


At the Norfolk Works, Sheffield, Messrs. Thos. Firth and 
Sons have just completed a large wheel which calls for special notice. 
The wheel, which is of cast steel, is intended for the rail mill of 
the Ebbw Vale Steel and Iron Company. It is 12ft. 63in. in dia- 
meter, 9in. pitch, 32in. wide, and weighs 18} tons. It has a set of 
double helical teeth. The wheel is the heaviest ever cast in one 
piece at the Norfolk Works, and ranks amongst the largest ever 
cast in the kingdom. Special arrangements had to be made with 
the Great Western Railway Company to carry the wheel to Ebbw 
Vale. It was placed on a special propeller truck only 6in. from 
the level of the rails. The wheel was conveyed on Sunday, when 
there was very little traffic, and sufficient time could be taken to 
clear the bridges and tunnels. Messrs. Firth and Sons are now 
at work on a wheel of much larger diameter, although not of such 
great weight. 


Divipine the forty years ending with 1894 into periods 
of tive years, and dealing only with the average returns of these 
periods, the Railway News shows that from 135,000,000 in 1855-59, 
the average number of passengers carried has steadily risen to 
862,000,000 for the last quinquennium of the series. Then, too, 
the quantity of minerals carried has increased from 46,000,000 tons, 
the average for 1856-59, to 220,000,000 tous, and the merchandise 
returns from 25,000,000 tons to 88,000,000 tons. Turning to the 
revenue derived by the railway companies from the enormous work 
whieh they carry on for the public, we find that the gross receipts 
have advanced from £20,200,000 for the year 1854 to an average of 
£81.740,000 for 1890-94—the rise, as shown in the averages, having 
been continuous. Unfortunately, however, the cost of working has 
increased ata heavier rate than the revenue, the expenses absorbing 
°5°6 per cent. of the receipts in 1890-94, against only 47-8, the 
average for 1860-64. 


Tue following are the main points of the verdict 
rendered by the jury at the end of the inquiry into the recent very 
fatal bridge accident in Columbia. The accident was the result of 
the sudden collapse of the eastern Whipple truss of the said bridge, 
and was caused by the weight of car No. 16 of the Consolidated 
Electric Railway Company and its immense load of passengers. which 
was in excess of the capacity of the bridge in question as originally 
constructed, and that the said Consolidated Electric Railway Com- 
pany is guilty of negligence in not having taken proper precau- 
tions for the safe conduct of its passengers accordingly. It is the 
duty of all corporations of this kind to see that all roads and 
bridges over which it passes are in a safe condition. That car 
No. 16 was dangerously overloaded with passengers, and in the in- 
terest of public safety it is imperative that restrictions should be 
imposed upon the traffic of this and similar corporations in the 
future. t the city council having assumed control of the said 
bridge, it was manifestly their duty to the public to maintain it in 
a proper state of repair and efficiency, and to take steps to restrict 
the traffic of the said railway company within the limits of safety. 
It is quite evident from the evidence produced before us, that the 
primary cause of the accident was the breaking of one certain iroa 
hanger, resulting finally in the collapse of the bridge ; said hanger 
being part of the original construction. We find, therefore, that 
the Consolidated Electric Railway Company are primarily 
responsible for the accident, and that the city council is guilty of 
contributory negligence. 


IN an article on “Rivals of the Railway,” the Railway 
Vcws says :—*‘ Never in the history of the railway movement have 
fo many rivals appeared on the scene as at the present time. The 
Licycle, the motor car, the road locomotive, and the light railway 
are the four principal opponents, and it behoves railway men, 
whether they view these innovations with pessimistic or with 
optimistic gaze, to consider how they can turn these rivals, one 
and all, to advantageous use in bringing traffic to the trunk lines, 
The very helplessness of the bicycle, and its loneliness, should be 
utilised by railway managers to bring grist to their mill ; and some 
managers have already devised bicycle with train excursions. 
Such excursions will become very popular, and go a long way 
towards filling up any deficiency left by the diversion of tourist 
traffic to the road. Ample facilities and a few extra conveniences 
for the cycle should be arranged at every station and on most 
trains, and plenty of advertisement of such facilities and of the 
tours mentioned above will go far towards securing the co-opera- 
tion of the ever increasing army of wheelmen and wheelwomen, 
and at the same time of augmenting the number of travellers by 
rail. Road locomotives come next on our list of rivals. With the 
help of the Legislature they threaten to supersede the railway for 
small distances, as far as regards goods traffic. But it must be 
evident that, properly handled, they may be made useful hand- 
maids to the trunk lines, The last innovation is the light railway, 
and we have already pointed out that light railways must be re- 
garded as feeders to the trunk lines, and that as such they wiil 
need all the assistance the older companies can grant them. In 
conclusion, we welcome all improvements in locomotion; but 
looking at the enormous interests involved in our railway system, 
we hope to see the new systems work harmoniously with the older, 
and that in order to produce such a state of affairs, helps to 


NOTES AND MEMORANDA. 
In a paper entitled ‘A Study of Lanthanum Carbide,” 


. H. Moissan says: This carbide, which is obtained from the 
oxide and carbon in the usual manner, forms a_ transparent 
yellowish crystalline mass, of the composition LaC,. Water ny 
decomposes it at the ordinary temperature, giving acetylene, 
ethylene, and methane, with traces of solid and liquid hydro- 
carbons, 


A PAPER was recently read before the Paris Academy 
of Sciences on ‘‘The Relations between the Expenditure of 
Energy of a Muscle and the Amount of Shortening it Undergoes,” 
by M. A. Chauveau. The method of the respiratory exchanges 
was used in this as in previous work on the same subject. Fora 
given amount of external work done by the musvle, the energy 
used up is smaller as theZmuscle“is nearer to its maximum length. 


In the accumulator, which has been adopted for 
lighting purposes on the German and Austrian railways, the plates 
consist, the Hlectrician says, ‘‘ merely of a frame of lead enclosing 
the active material without any support from a grid.” Why a 
grid should be wanted in any hetare as well as a frame is not 
clear. ‘‘In manufacturing this cell, the lead oxide is made into 
a paste with alcohol, containing certain hydro carbons, such as 
anthracene, obtainable from the distillation of coal tar. This 
paste is then pressed into the lead frame, the paste being pierced 
with a number of holes to facilitate the evolution of the gas, 
and the whole being baked ina stove. The containing vessels of 
the railway lighting cells are made of celluloid, which, it is stated 
is not attacked by acids by reason of its special mode of prepara- 
tion. In tests made on a battery used on some postal cars in 
Germany—a battery which consisted of sixteen cells of an average 
weight each of 154 kilos., the plates being 8 mm. thick—a capacity 
was found of 19°4 ampere-hours per kilogramme of electrode. 
These plates are very porous, and have, when wet, a conductivity 
almost equal to that of metallic lead.” 


In the course of an account of the Transvaal auriferous 
deposits to the Société de l’Industrie Minérale, M. Lapierre 
gave the following particulars of the coal measures in that country: 
The impure coal of the Karoo district contains from 20 to 25 per 
cent. of ash ; and the coalmasters, acting as if they were siaaeiied 
the collieries would only last as long as the gold mines, take out the 
coal by the pillar and stall method, leaving the pillars. The seams 
worked are thick, the roof is very strong, and working is carried 
on without timbering. The mean depth of the deposit is 50 metres 
—54 yards—and the coal is raised by rectangular shafts, divided 
by partitions, parallel with the short side of the rectangle, into four 
compartments, one for the ladders, one for the steam and com- 

ressed air pipes and electric conductors, and two for winding. 

he coal raised is screened, the slack being thrown out to spoil, 
and the lumps, nuts, and peas being alone utilised. The plant 
comprises a 40 to 50-horse winding engine, one of 20 to 30-horse 
power for the screen, and another for the dynamo. The cost of 
putting out the coal varies from 5s. to 6s., and the sale price is 9s. 
per ton. The Brackpan Colliery, started about six years ago, now 
puts out 1200 tons daily, and earned £64,000 during the last 
working year. 

Tue vexed question in the theory of fluid friction, 
whether finite slipping does or does not take place at the surface 
of a solid in contact with a liquid, forms the subject of a contri- 
bution, by Dr. Antonio Umani, in a recent number of the Vuove 
Cimento. The experiments were conducted in the physical labora- 
tory of the University of Parma, the apparatus used consisting of 
a cylindrical box filled with mercury, and suspended by a torsion 
fibre. In one series of experiments the sides of the box were 
nickel-plated, so that the mercury did not actually wet the metal ; 
in another series, the mercury was made to bathe the sides of the 
box by thoroughly amalgamating the latter. In the former case, 
the presence of a film of air between the mercury and nickel was 
obviated by filling the box in vacuo, The observed values for the 
logarithmic decrement of the amplitude of the oscillations were 
found to differ in the two series of experiments by an amount 
which, Dr. Umani considers, indicates finite slipping between the 
mercury and the box when the latter is nickel-pla The author 
further proceeds to calculate the internal coeflicient of viscosity of 
mercury from the results of his second series of experiments, and 
obtains the value 7 = 0°01577 C.G.S. units at temperature 10 deg. 
cent. Warburg, employing Poiseuille’s method, had previously, 
Nature says, obtained at temperature 17-2 deg. cent. the value 
0°01602. 

An American contemporary describes a crushed mass 
of iron now lying ina scrap yard at Pittsburg demonstrating the 
tremendous pressure of water at a great depth. It was con- 
structed for a diving bell, and was intended for use in Lake Michi- 
gan. As originally constructed it was a cube about 6ft. square, 
tapering slightly at both ends. The material above described as a 
crushed mass of iron is subsequently said to be phosphor bronze, 
gin. thick. Each plate was cast with a flange, and they were bolted 
together, the bolts being placed as closely together as was consis- 
tent with strength. The side plates were further strengthened by 
ribs lin. thick and 2in. wide, and the entire structure was strongly 
braced. The windows intended to be used as outlooks by the 
divers inside were 3in. square, fortified with iron bars and set 
with glass plates lin. thick. The entire weight of the bell was 
23,000 Ib. When completed it was sent to Milwaukee, and towed 
out into the lake about twelve miles, where there was over 200ft. 
of water, and was sent down for a test. The manufacturer of the 
bell was so confident of its strength that he wanted to go down in 
it on the test trip. It was well he did not. Whenit reached a 
depth of about 200ft. strong timbers which had been attached to it 
came to the surface in a splintered condition. Suspecting an acci- 
dent, the bell was hauled up and found to be crushed into a shape- 
less mass. The inch thick plate glass bull’s eyes were pulverised, 
and the entire body of the bell forced inward until none of its 
original outlines remained. On a basis of 200ft. depth, the pres- 
sure that crushed this seemingly invulnerable structure was 
86 °8 lb. per square inch, or 358,924 Ib. to each side of 6ft. square. 
The total pressure, therefore, on the cube was 2,723,548 lb., or 
1361 °7 tons. 

THE latest contribution to our knowledge of evapora- 
tion from land surfaces is published by Prof. E. Wollny, of Munich, 
at page 486, vol. xviii., of his ‘‘ Forschungen.” As the result of 
three years’ continuous observations of five lysimeters and neigh- 
bouring evaporometer, he concludes: (1) That the quantity of 
moisture evaporated from the soil into the atmosphere is consider- 
ably smaller than that evaporated from a free surface of water. 
(2) That the evaporation is smallest from naked sand, and largest 
from naked clay, whereas naked turf and humus or vegetable 
mould have a medium value, (3) That the evaporation is increased 
to a considerable extent by covering the ground with living plants. 
As the result of a minute analysis of the complex relations between 
the evaporation and the meteorological elements, on the one hand, 
and the physical features of the soil, on the other, Dr. Wollny 
further concludes as follows: (4) Evaporation is a process that 
depends both upon the meteorological conditions and on the 
quantity of moisture contained by the substratum of soil. 
(5) Among the external circumstances temperature is of the 
greatest importance, inasmuch as, in general, evaporation increases 
and diminishes with it ; but this effect is modified according as the 
remaining factors come into play, and in proportion to the 
quantity of water supplied by the substratum. (6) The influence 
of higher temperature is diminished, more or less, by higher 
relative humidity, greater cloudiness, feebler motion of the wind, 
and a diminshed quantity of moisture within the soil, whereas 
its influence increases under opposite conditions. On the other 
hand, low temperatures can bring about greater-effects than high 


temperatures if the air is dry, or the cloudiness small, or the wind 


MISCELLANEA. 


FurtTHER discoveries of petroleum have been made jn 
Hungary. Springs have been discovered on the Szredisty propert y 
near 'T'omesvar. 


AN important trial was held on Wednesday, July 29th, 
on board her Majesty’s ship Nettle, of an experimental Harvey ised 
armour plate manufactured by Messrs. John Brown and (o., of 
the Atlas Works, Sheffield. The dimensions of the plate were 
8ft. by 6ft. by 6in. Five Holtzer projectiles, Leong | about 100 lb, 
each, were fired at it with the full charge of 48 lb. E.X.E. powder, 
giving a velocity of 1960 f.s, All the shots were broken up, 
fragments of two only very slightly entering into the wood. 
backing. 


THE Draycott Colliery Company has at last reached 
the fovr-foot seam which, for the last eighteen months, it has been 
trying to win. The seam is 3ft. 6in. thick, and of a very good 
quality. By the sinking of this shaft the company has recovered 
about 400 acres of this seam alone, which, if drawn upon at the 
rate of 1000 tons per week, would take about forty years to exhaust, 
This coal is the lowest, the Woodhead excepted, of the Delph 
House series, and from which, by a process of tunnelling, the seam 
known as the Litley coal, the famous Yard seam, and the ‘I'wo 
Yard coals will be won. 


Tue apparently endless delays in effecting the necessary 
legal arrangements for commencing the new great underground 
drainagescheme which the South Staffordshire Mines Drainage Com- 
missioners are about to carry out upon the Tipton and Wednesbury 
district collieries at an expenditure of £100,000, have now been 
overcome, and this week the first portion of the work, which 
lagely consists of driving underground levels to allow of the freer 
flow of water to the great pumping engines, has been commenced 
The scheme, which contains within it issues of a most vital charac- 
ter for the success of coal winning in South Staffordshire, will, it is 
understood, now be pushed forward with all possible speed. 


AN experimental Harveyised armour plate, produced by 
Messrs. John Brown and Co., Atlas Steel and Ironworks, Sheffield, 
was tested on board H.M.S. Nettle last week, with most satisfactory 
results. The plate was 8ft. by 6ft. by 6in., and five Holtzer pro- 
jectiles, weighing about 100 1b. each, were fired at it, with the full 
charge of E. X. E. powder, giving a velocity of 1960 foot-seccnds, 
All the shots were broken up, fragments of two only entering into 
the wood backing very slightly. In spite of the extraordin:ry 
resistance thus given, the plate proved so tough that only one 
slight hair-track was perceptible after the firing of the fifth chot. 
The trial was witnessed by Sir William White, K.C.B., Captain 
Jetfreys (H.M.S. Excellent), Captain May (of the Ordnance Depart- 
ment), and other officials. 


Tue new Barking-road Bridge has been opened to tlie 
public. The old bridge was a very inconvenient and dangerous 
structure, formed of cast iron arches resting on four piers in the 
river bed, and was only 28ft. wide, with very steepgradients. The 
work of building the present bridge, which is partly under the 
control of the Council, was commenced in January, 1593. It con- 
sists of one arch in steel, 150ft. span, with no piers in the river. Its 
width between the parapets is 55ft., and while the gradients on the 
Poplar side are 1 in 30 to 1 in 36, those on the West Ham side are 
about 1 in 30. The Council constructed the bridge and Poplar 
approach, but the Corporation of West Ham agreed to contribute 
towards the cost, and to construct at their own expense the 
eastern approach. The design was prepared under Mr. A. lt. 
Binnie, M. Inst. C.E., the Chief Engineer to the County Council, 
and the contractors were the Thames Ironworks and Shipbuildirg 
Company. 


Tue Council of Mason’s College, Birmingham, have ap- 
pointed Mr. Frederic W. Burstall, M.A., Cantab., Whitworth Scholar, 
Assoc. M. Inst. C.E., to the vacant professorship of civil and 
mecbanical engineering out of fifteen candidates. Mr. Burstall 
entered upon an apprenticeship to Messrs. J. Stewart and Son, 
engineers and boiler makers, Blackwall, in 1881 till 1885, when he 
gained a Whitworth Scholarship, and proceeded to University 
College, London, where he was awarded the Rothschild Scholarship 
in Mathematics. In 1886 Mr. Burstall entered St. Jobn’s College, 
Cambridge, and was elected a foundation scholar in 1°88, graduat- 
ing as sixteenth wrangler in 1859, in the following year being 
placed in the first division in the second class in Part II. of the 
Mathematical Tripos. On leaving Cambridge, Mr. Burstall 
entered the office of Professor Kennedy, F.R.S., and in October, 
1891, he was appointed demonstrator of mechanical engineering at 
King’s College, London. 


On the 31st ult. Mr. George Livesey, of the South 
Metropolitan Gas Works, delivered an address to a party of 
members of the London Reform Union at the gas works in the 
Old Kent-road, in the course of which he said he entercd the 
service of the company forty-eight yearsago. Never in the whole 
of that time had ne been any failure in the gas supply. The 
first forty years of gas supply w1s a period of competition, the 
last forty years had been a period of regulated monopoly, and the 
latter system had been found far more efficient in the public 
interest than the former. The price of gas under the present 
system had been reduced to 2s, 3d. per 1000, as compared with 
4s, 6d. previously. In the time of competition very few com- 
panies paid full dividends, but after the division into districts took 
place full dividends became the rule. Just twenty years ago a 
new system was introduced. The companies were given an 
approximate price, but that was sufficient to cover all possible 
contingencies, and in 1876 the sliding scale system was adopted 
whereby it was provided that they should not be able to pay full 
dividends unless they supplied cheap gas, but they were allowed 
to go beyond the maximum dividend on the old system cn con- 
dition that they reduced the price of gas. It gave the ccmpanies 
a direct interest in serving the public. Since 1876 the price of gas 
had come down from 3s, 4d. per 1000 to 2s, 3d. During the last 
four years the company had laid on gas to over 50,000 workmen's 
dwellings. This was the result of the introduction of the ‘ perny- 
in-the-slot” meter. 


A SPECIAL committee appointed by the Paddingtcn 
Vestry in April last ‘‘ to consider the whole subject of wood paving 
in the parish of Paddington, more especially with regard to annual 
renewals being brought within the limits of a specified amount, 

have issued a report. The tables prepared by the surveyor show 
that the life of soft wood pavements is not so long as formerly. 
This seems due to three reasons—(a) traffic on the roads has 
increased ; (b) the standard of roads, being ‘higher, causes more 
frequent renewals; (c) the wood, owing ‘to greater demand, is not 
so good as formerly. Hard wood roads have been extensively tried 
in London for about seven years, and, although at first they are 
more expensive than those made of soft wood, in the long run they 
are less costly, particularly when the traffic is heavy, in addition 
to which the great advantage of heavy traffic streets beirg less 
frequently closed for renewals is. of considerable importance. I! 
the life of hard wood as against that of soft wood be estimated by 
its wear, the committee consider that at least fifteen ycars may be 
taken for hard wood against a life of six years for soft wood on 
roads subject to heavy traffic, and they strongly recommend tle 
vestry to follow the example of other London parishes, and in 
future discontinue the use of soft wood for paving os. being 
confident that there will not only be a considerable saving by so 
doing, but the roads will be far better and more sanitary than at 
present. The London County Council, who fully recognise the 
economy of hard wcod roads, will for renewals of such material 
grant a loan for seven years. In conclusion the committee 








organisation and management must be given in a friendly spirit 
by the directors and managers of our great trunk lines.” 


very strong, or if a greater quantity of water is present within the 
evaporating substance. 





recommend—‘‘ That the wood roads ordered to be renewed in 
1896 be paved, as soon as practicable, with the best Jarrah wood, 
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THE MONTICOLO CYCLESOGRAPH, OR CURVE 
TRACER. 


Tus instrument is designed for the purpose of describing 
arcs of circles of any radius which are too large for the con- 
yenient use of compasses or trammels, and without finding 
the centre of curvature. The instrument may be constructed 
in various sizes; but, as usually made, it commences with a 
radius of 30 centimetres—11-8in.—and can be extended to 
an infinite radius giving a straight line. 


It is principally intended to take the place of the series | 


of wooden curves which are in common use in drawing 
offices, and it has this important advantage, that 
whereas the curves in general use have fixed radii, the 
cyclesograph can be adjusted to give any radius of curvature 
with increasing and decreasing quantities infinitesimally 
small. Asis well known, wooden curves are very liable to 
warp and get out-dented ; it should, therefore, prove a very 


useful instrument for drawing curves for ships and railroads, | 


or, in fact, any curves of large and varying radius. 

In order to describe a curve with the instrument the index 
of the slider P is placed opposite the point on the graduated 
scale RS, which indicates the desired radius, S being the 
infinity end of the scale. The instrument is then arranged, 
as shown by the full lines in the figure, the moving arm 
P () being parallel with and close up to the fixed arm A R. 
The pencil or pen for tracing the curve is fixed in the 





holder L, and is placed at the zero point of the scale on the 
arm AM. The pencil or penholder is kept in close contact 
with the edge of the arm A M, and, as it is moved to the 
right, it traces the curve shown by the thick dot and dash 
line in the figure. It will be noted that this curve has a 
chord as long as A M, viz., 30 centimetres, or 11-8in. 

If it is desired to prolong the curve, draw a line along the 
right-hand edge of the bar U T and erect a perpendicular to 
it, which shall also be a tangent to the curve already drawn. 
Now, move the instrument until the zero point on AM 
coincides with the point where the tangent touches the 
curve, place A M in line with this tangent, and proceed to 
trace the curve as before. 

Of course the user may vary the radius of the second 
curve if he so desires, and in this way also the different 
radii of any curving line may be read off, and an exact dupli- 
cate of the curve again laid down on another piece of 
paper, from these readings. 

The instrument is unique in that the curves drawn by it are 
rigorously arcs of circles, as may be shown by geometrical 
proof. There is, of course, the personal error of manipula- 
tion common to all mathematical apparatus; but as the 
instrument is so very simple in construction, this is reduced 
to its lowest point. Mr. Ernest K. Scott, of Bushbury-lane, 
Wolverhampton, is introducing the instrument. 








THE USE AND MISUSE OF WATER. 
By R, E, W. Berrinctoy, C.E., F.G.8., Wolverhampton. 


Every member of the British Association of Waterworks Engi- 
neers is concerned with the use and misuse of water, and while 
every member desires to promote the public health by encouraging 
the use of water for every legitimate healthy and sanitary purpose, 
I take it that ho is very anxious to prevent as far as possible the 
waste of water. 

False ideas with regard to waste.—People frequently leave their 
taps open under the impression that it is good for the drains. The 


idea is quite a wrong one. Small driblets of water can have no | 


cleansing effect upon drains, but a thousand taps left open for this 
purpose would have a material effect upon the water supply of a 
town, and enhance the difficulty of the local authority in dealing 
with it at the outfall works. 

Quantity of water required.—It is difficult to fix a quantity of 


water per head which shall satisfy the requirements in the several | 
towns, because so many factors enter into the consideration of such | 


a question. For instance, w.c.’s and baths are becoming general 


in some towns, and in the future there is every probability that the | 
artisan will want his bath—and why should he not have it? The | 
author has measured the consumption of water at different-sized | 


houses, and whilst admitting that no two towns are alike, nor any 
two houses, for the matter of that, some idea of the quantities 


generally used may be gathered. Meter readings showed the | 


consumption of water in cottages to vary from four to seven gallons 
per head; in larger houses seven, eight, ten, and sixteen gallons. 


In houses with two w.c.’s it often came under 20 gallons, The | 


question arises: How much water per head for domestic use must 
be allowed for in the future’ The demand for manufacturing 
purposes must, of course, depend upon local circumstances, During 
the last few years it has become apparent that a water-carriage 
system of drainage will be universally adopted in all populous 
towns, and this means that the waterworks engineer must allow 
for the general use of w.c.’s. With a view of minimising the con- 
sumption of water for sanitary purposes, the sink and other waste 
water is being effectively used in w.w. closets. In the opinion of 
some engineers, these appliances are not considered economisers, 
but it is certain that the three-gallon flush direct from the tipper 








* A paper read before the British Association of Waterworks Engineers 
at Nottingham, July 21st, 22nd, and 28rd, 1896. 


is most effectual in its work, and in most cases the waste water 
is quite sufficient, and, therefore, clean water is unnecessary, A 
modern w.c. is cleaner than a w.w.c., and is the only appliance 
applicable to indoor use. Another increase in the future consump- 
tion of water must be looked for in the fixing of automatic flushing 
tanks, both in connection with main sewers and private drains of 
public institutions. Public baths are also increasing, and there is 
much more street-watering than formerly. There is little doubt 
that, under strict supervision, an efficient supply for domestic pur- 
poses may be given with 10 to 15 gallons per head. The amount 
of water going to waste in the course of a year in this country must 
be enormous, and if a monetary value were placed upon it, we 
| should view such waste as a ‘‘national calamity.” 
| How and where waste occurs.—A good percentage of the waste 
| occurs underground, and therefore its tendency is to produce 
| damp subsoils, wet basements, and ill-health. In colliery districts 
| mains are subject to sudden subsidences, and although a special 
| form of joint has been adopted, itis not always successful. Service 
| pipes should be laid sufficiently deep to protect them from frost, 
| and in doubtful ground should be surrounded with a soil known to 
be harmless to such pipes. A frequent source of waste arises from 
| defective ball-taps, and as there are bundreds of overflows which 
| still communicate with the drainage system by unseen channels, 
| it is only by careful inspection that these leakages are discovered. 
| Much waste often results from the ball-tap being insufficiently 
| fastened down, and as the water in the cistern rises it lifts the 
ball-tap, and the water passes down the overflow for hours together. 
| Of course, this could not happen in a properly - fitted modern 
cistern, 
| Syphon cisterns.—There are still some bad types of syphon 
cisterns in the market, and careful selection of the best is necessary 
to prevent waste of water. 

T'wo or three gallon !—What is to be the future discharging capacity 
of w.c. cisterns? Given a well-laid drain, a properly-made closet 
basin, a cistern not less than 5ft, or 6ft. above the basin, a down 
pipe of not less than ljin. diameter, and then a two-gallon flush 
will effectually do the work, but the work will be much better with 
some basins than with others. I do not include the wash-out basin 
| so much in use a year or two ago amongst good basins. I do not 
believe that anything less than a three-gallon discharge will flush a 
wash-out with any degree of certainty. The syphon cistern is a 
most unsatisfactory appliance for a hotel, a lodging-house, cftices, 
or indeed for any position where the basin is much used. Although 
a two-gallon flush is sufficient, I believe that a three-gallon flush 
| will ultimately become general, because in sanitary matters nothing 
| short of absolute certainty and entire reliability is acceptable. 
| Everybody would feel confidence in the efficiency of a three-gallon 

flush, but there are many cases where a two-gallon would not 
| inspire such confidence. 
Severe frosts.—Perhaps one of the greatest enemies to the water- 
| works engineer is a severe frost, and the winter of 1894 must have 
cost the country thousands of pounds in damage to mains, services, 
meters, &c. In the author’s opinion, the practice of shutting off 
the water or reducing the pressure considerably at nights is the 
| cause of much injury to the local authority or company as well as 
| to the consumers, and is a retrograde step in the matter of public 
| health. There can be no doubt that taps in open courts or other 
exposed positions cause endless worry, but the tendency now is to 
provide a tap for each house, and if care be exercised in laying the 
service, and if the consumer be taught to see that—at all events 
where the works are the property of the local authority—he is an 
interested party, we may expect good results. Even in a severe 
winter, with a judicious use of stop taps and gas jets, one can 
nearly, if not quite, get through without a burst pipe, and, of 
course, I mean without wasting water. 

Waste water meters.—The value of waste-water meters in detect- 
ing waste is beyond question. Other methods for detecting waste, 
however, must not be ignored nor overlooked. Systematic house- 
to-house inspection, followed up by the plumbers, is very effective. 
The author some years ago undertook an inspection of this kind in 
a large town, and the consumption was reduced by three gallons 
per head as a consequence, from one inspection. What might it 
have been if regular and continuous inspection had followed? The 
introduction of the Deacon meter has in several instances reduced 
| the consumption 50 per cent., but it would more than justify its 
use if it reduced the consumption by 20 per cent. in any ordinary 
sized town. It will be said that some towns have done much better 
than this with the meter, but in these the consumption was 
abnormally high to begin with. In new works it is easy to arrange 
for the waste-meter system, and it is desirable to make such pro- 
vision. 

Stop taps.—The insertion of a stop tap on each service should 
be looked upon as a sine gud non. It will facilitate the detection 
of waste or ieaky fittings, and prevent the emptying-of mains, so 
common in some towns to enable repairs to be effected. The 
general use of stop taps presupposes that an effective system of 
| inspection is in operation, so as to prevent light lead pipe and 
| indifferent fittings being used. If there is no such control, it 
| would be better for the corporation or company to do the repairs 
| themselves. The waterworks engineer manages his works as well 

for a company as for a corporation, but I suppose there will be a 

consensus of opinion that the supply of such an essential as pure 
| water should be in the hands of the local authority. It is a 
| question as to whether the water and sanitary arrangements of the 
| household should be under the immediate control and actually 
| maintained by the local authority, first on the score of public 
| health, and next in order to secure efficiency and economy in those 
| works in which the general community has a direct interest. The 

competition amongst plumbers, and the desire of householders to 
| get the work done cheaply, leads to the use of much inferior 
| material and bad workmanship, and this often means disease and 

deteriorated health, if not death. Under the Public Health Acts 

the local authority exercises certain powers with regard to house 

drainage, and there is a limited control over the strengths of lead 
| pipe, taps, &c.; but from an engineering or a sanitarian point of 
| view the control does not go far enough, and as a matter of fact a 
house may be built in any large town in this country and the 
sanitary arrangements pass the usual inspection, yet upon examina- 
tion a terrible state of things mightexist. The author does not wish 
| to undervalue the great progress being made, but he speaks from 
an intimate acquaintance with this particular branch of work, and 
from dozens of cases which have come to his knowledge during the 
| last ten years orso. Is it desirable to repair waterworks fittings 
| at actual cost price? Many authorities washer taps free, and no 
doubt it pays todoso, Should winter bursts be repaired at cost 
price ? 

Universal use of meters.—It has been suggested that every house 
should be supplied by meter, but this would involve a capital out- 
lay of several millions sterling, besides a good round sum yearly 
for maintenance. The author does not believe ina metered system. 
The very poor require to be taught to use, not stint, the water. 
If we are to secure a healthy community, its individuals must be 
kept healthy, and to be healthy one must be clean. There are 
| disease centres in every town, and we need to cleanse them. A 
man may live ina mansion fitted up to sanitary perfection, but 
unless his neighbour in the slums is helped toa clean, healthy 
home, and taught the common laws of health, the mansion and 
its inmates will sooner or later suffer. Isolation is a splendid 
thing to stop the spread of disease, but we want, if possible, to 
prevent the very origination or the development of the germ of 
disease itself. The waterworks engineer can do much in this 
way, and is doing much now. If water had to be paid for by 
meter instead of by a rate, we should get people going without 
their bath to save the money. Money-making is a disease with 
certain individuals, and there are hundreds of people who put 








rate fora proper w.c. The public health is a matter left in the 
hands of the local authorities, and, in populated centres at least, 








up with a most a appliance rather than pay the water- | 


the immediate removal of decomposing matters is a necessity, and | 
can only be accomplished by an efficient water-carriage system. ! 








The water-rate, therefore, should be such as will include the water 
for a w.c, or two, according to rental. In many towns a charge of 
10s. per year for every w.c. is made. There is no blame to the 
water companies, but the local authorities of such towns are to 
blame if they do not arrange with the company for the supply and, 
if necessary, pay for the water to the w.c.’s. Where the pail or 
pan system is in operation, the local authority has to remove the 
contents, and therefore it is a reasonable request on the part of a 
ratepayer to be supplied with water for sanitary purposes at the 
lowest possible figure. Although one is not in favour of meters. 
it is to be regretted that some people are able to deliberately 
waste water without being made to pay forit. Paying seems to 
be the only object lesson in economy with certain individuals. 

It is not proposed to discuss the merits of the several water 
meters or the various fittings used in waterworks. The author 
would briefly summarise his remarks thus :—(1) That 15 gallons of 
water per head for domestic purposes is ample; that in many 
towns the quantity actually used is much under this; that most cf 
the water above 15 gallons is so much waste, and canbesaved. (2) 
That in all cases a regular and systematic inspection pays for itself ; 
that the most efficient and complete system is that by waste-water 
meters and stop taps; that excellent results may be obtained by 
house-to-house inspection, or by theuse of valves and the stetheecope 
at night. The author has known of eleven or twelve burst services 
underground being discovered in one night by the simple use of 
valves and the stethescope. No day inspection can in itself alone 
be considered effectual for arresting waste. (3) That where strict 
supervision of the house services and fittings exist stop taps are a 
sine quad non. (4) That in every waterworks a system of stamping 
fittings should be in operation ; and samplés of approved fittings 
should be exhibited. (5) That it is not desirable that the supply of 
water—a necessary of life—should be controlled by meter, but that 
people should be taught the proper use of it, and that all 
reasonable encouragement should be given to its use for sanitary 
purposes. (6) That mains should be laid with not less than 2ft. 6in. 
or 3ft. cover, and that they should be tested before being covered 
up. Service pipes ought also to be under the supervision of the 
engineer. In many existing cases mains and services are so shallow 
as to allow the water to be directly affected by the summer tem- 
perature, not to mention the dangers from frost. (7) That the 
water going to waste is not only so much loss—especially under a 
pumping scheme—but that much of it being underground tends to 
produce damp foundations, and ultimately a large portion of the 
waste finds its way into the sewerage system, causing the local 
authority considerable expense. The author has found many 
broken mains communicating direct with sewers. (8) That the 
syphon cisterns so much used are an immense improvement on the 
old-fashioned arrangements, but that they are unsuitable for many 
positions, and that an ordinarily careful consumer would use much 
less water with a first-class valve w.c. (9) That reliable self-closing 
taps may be introduced with advantage in many cases, and without 
the concussion that used to be experienced with the old type of 
tap. (10) That with the rapid increase of population without an 
accompanying increase of water, and with the necessary appro- 
priation of the large watersheds by the large municipalities of the 
country, the question of economy in water becomes more and more 
important. (11) Economy in water will often effect a saving in 
capital expenditure, annual working expenses, and wear and tear 
of machinery. The quantity of water which escapes through small 
apertures is enormous. The following table shows the result of 
some experiments made by the author :— 


Description of fitting Gallons wasted 


under test. in 24 hours 

fin. bib-tap, washer bad .. .. <e oc «+ oe 700 
sin. tap “ AC Sate oi a aime ale 920 
#in. tap, screw stripped .. .. .. ak “coal ee 
gin. ball-tap, washerted .. .. .. .. «. os 260 
Sin. * lever strained iat Nom oaaere-d nae 200 
Pipes burst by frost, gin. .. . ry él «eed 
is pe te Re oo ae mat eg 
Tape lefGepem; 9m ww wk ee ce ee ee SD 
3 pi Sele (ec Se shoes oe 

oF SS ee o~ eo 9,600 


These were not specially selected. The waste would be more 
under pressures higher than 50 lb. 

The author will have accomplished his desire if, in bringing this 
paper before the Association, he obtains for the benefit of the coun- 
try the opinion of “‘specialists” on this important subject. 








LEGAL INTELLIGENCE. 
COURT OF APPEAL, 
(Before Lorps Justices LINDLEY and Lopes.) 
THE PNEUMATIC TIRE COMPANY, LIMITED, v. DUNLOP. 

THIs was an appeal by the plaintiff company against a decision 
of Mr. Justice Stirling’s. The plaintiffs applied for an injunction 
to restrain the defendant, Mr. J. B. Dunlop, until the trial of the 
action, from parting with or otherwise dealing with two patents, 
respectively granted in 1892 and 1895, for improvements in tires. 
The plaintiffs alleged that the defendant had become possessed of 
these patents, and that, by virtue of an agreement, dated 
August 19th, 1890, between himself and the plaintiffs, he was 
bound to assign these patents to the plaintiffs, and it was alleged 
that the defendant had entered into an agreement to assign the two 
patents to a rival company. By the agreement of August, 1890, the 
defendant assigned to the plaintiffs these patents, which he had pre- 
viously obtained, for improvements in the tires of cycles. This agree- 
ment contained a covenant by the defendant with the plaintiffs 
‘‘that any improvements that he shall during the continuance of 
the aforesaid patents become possessed of shall be considered and 
be held to be a part of the property hereby assigned, and shall be 
duly and properly communicated by the said J. B. Dunlop to the 
company, and the said J. B. Dunlop shall do all necessary acts 
and deeds that may be required of him by the company at his own 
expense to patent and vest the said improvements in the company.” 
The evidence showed that the defendant was not the sole owner of 
the two patents of 1892 and 1895, but that he had, jointly with some 
other persons, acquired a beneficial interest in them. Mr. Justice 
Stirling refused to grant an injunction. He was of opinion that 
the defendant’s covenant applied only to improvements of which 
he was himself the inventor, and that it did not extend to patents 
granted to some other person which the defendant had acquired 
by assignment. The plaintiffs appealed. 

Mr. RoGerR WALLACE, Q.C. (with whom were Mr. Moulton, Q.C. 
Mr. J. C. Graham, and Mr, A. J. Walter), was heard on behalf of 
the appellants. 

Mr. Astbury, Q.C., and Mr. R. J. Parker, for the defendant, 
were not called upon. 

The Court dismissed the appeal. 

Lob Justice LINDLEY said that the Court had to construe the 
covenant. Could it be fairly said, without straining the words of 
the covenant, that the defendant was ‘‘ possessed ” of the improve- 
ments comprised in the two patents in question? Putting it as 
high as you could, his Lordship thought that, at any rate, the 
covenant could not go beyond a patent which was under the 
covenanter’s sole control, and that it did not apply to a patent in 
which he had only a beneficial interest jointly with others. The 
decision of Mr. Justice Stirling was right. 

LorD JusTICE LOPES was of the same opinion. He thought it 
Would be too narrow a construction to hold that the covenant 
applied only to improvements of which the covenanter was himself 
the inventor. But the defendant could not be said to have these 
two patents under his sole control, and therefore they were not 
within the covenant. It was not, his Lordship thought, the 
intention of the covenant to prevent the defendant from joining 
any rival company. 
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MILLING CUTTER GRINDING MACHINE. 





THE machine illustrated by the accompanying engravings | 
has, with its attachments, been specially devised to meet the 
requirements of the tool shop of a works where large numbers 
of different forms of milling cutters of various sizes are used, 
or when milling or emery wheel grinding is employed 
ma- | 
chine, shown by the perspective, is of very rigid design, 


for any of the now common purposes. The 
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THE CYANIDE GOLD PROCESS. 


| —_ 


tralian Gold Recovery Company. 


‘ specification.” 


solution containing cyanogen or a cyanide, 
or other substance, or compound containing, 
or ke cyanogen substantially as speci- 
fied.” 

The argument taken by counsel for the 
objectors, and sustained, was that the desired 
amendment would make the specification 
substantially different from the invention 
claimed by the specification as it now stands. 
The counsel further submitted that the 
amendment was too wide and indefinite, no 
indication of the strength of the solution 
being given. 

Onthis point, with reference to the evidence 
laid before the Commissioner by the McArthur 
Forrest people, he states in his decision: —‘‘ 1 
do not think—with great respect for the 
opinions of Professor Dewar and Mr. Blackett 
—that the amendment discloses any such 
‘exact proportions’ as the mining community 
has a right to expect in a claim of this 
kind.’ . . ‘The verb to dilute simply 
means to weaken, and on the whole the pro- 
posed amendment is to my mind wanting in 
certainty.’” 

Turning to another aspect of the case the 
Commissioner quotes from a decision by Lord 
Westbury in a House of Lords appeal case, 
to the effect, that it was never intended that 
an amendment of a patent should convert 
a bad specification into a good one. 

‘Tt seems to me,” says the Commissioner, 
‘‘that the object of this present application 
is to amend the specification—not by cor- 
recting and explaining what was known, 
but imperfectly stated originally—but by 
introducing subsequently acquired know- 
ledge and there is no doubt in my 
mind that the amendment is the outcome of 
subsequently acquired knowledge.” 

One important statement made by the 
Commissioner was:—‘‘I do not think per- 
sons legitimately engaged in mining pur- 
suits should have a bad patent hanging over 
them, and possibly deterring them from 
obtaining the full advantage of their labours. 
If these patentees knew originally what they 





Fig. 1—MILLLING CUTTER GRINDING MACHINE 
and the slides and beds, which are adjustable in all 


directions, are also very strong. The machine as shownis set 
for parallel work, but as shown by Figs. 2, 3, and 4, illustrat- 
ing separately the bed and slide attachments, the bed may be 
tilted to suit any taper work. It may also be set at any angle, 
so that spirally grooved cutters or broaches may be equally 
well ground. Fig. 2 shows the slide and bed as used for 
straight cut taper work. By dropping the beds together the 


Fig. 2—-BED SET TO GRIND STRAIGHT TAPERS 


same setting will perform straight cylindrical cuts. Figs. 3 
and 4 show the slides set for dealing with spiral cut 
cylindrical work, but the same machine will, it will be seen, 
equally cut spiral tapers, a guiding finger being used in all 
cases. These machines are being introduced by the London 
Emery Works Company, Vine-street, Clerkenwell, by which 
all kinds of emery wheels and emery grinding, surfacing, and 
finishing machines are being made, including those used for 
finishing calendar and other rolls, chilled rollers for flour 
mills, for which also the company is making a specially heavy 
roll turning and groovingmachine. Thecompany also manu- 
factures the Atlas brand of emery, glass, and flint papers and 
cloths. 








* PHILLIPS’ MONTHLY MacHINeryY RecisTER.”—This publicaticn 
affords an interesting example of the way in which the press aids 
in the development of trade. Itis, as is well known, published in 
Newport, Mon., and is a species of descriptive catalogue of new and 
second-hand machinery for sale. It is now in its twenty-second 
year, being first published in 1874 in the form of a pamphlet of 
twelve pages, but it has for some years attained the size of 120 pages 
and upward, proving its right to be called the oldest-established, 
as well as the largest ‘‘ Machinery Register ” in the world, and at 
the same time, no doubt, rewarding Mr. Phillips for his enterprise 
and industry, 

TRADE AND Business ANNOUNCEMENTS.—Messrs. Johnson and 
Phillips write us that the statement which has been made by a 
contemporary to the effect that the Hrockie-Pell Arc Lamp 
Company has been formed for the purpose of taking over part of 
their business is incorrect, and that the company referred to leaves 
their business alone, taking over only Messrs, Brockie and Pell. 
The company, we understand, has been formed for the working of 
certain of Mr. Brockie’s patents, but Messrs. Johnson and Phillips 
have no interest in the concern, and will continue to manufacture 
their own lamps as before. — Messrs. Holden and Brooke 


, 
of Salford, have acquired new works and a large piece of land at 
West Gorton—Hyde-road—Manchester, and are now carrying out 
various extensions and alterations with a view to early. occupation, | 
their present works having become inadequate to the increase in ' 
their business. 








| Tinplates continue in good demand and prices without alteration. 


| warrants, 45s. 10d.; hematite warrants, 46s. 8d. f.o.b. Cumber- 


| Bessemer steel tin-plate bars, £4 10s. ; Siemens tin-plate bars, 


now desire by way of amendment, they 
either wilfully or inadvertently suppressed 
what they were bound to disclose. A 
I have come to the conclusion that it is my duty to refuse this 
application.” 
The Engineering and Mining Journal says :— So long as the 
South African suit is not settled, and there remains any chance of 
further litigation in this country, it is not likely that the McArthur- 
Forrest people will sit down and be satisfied with this decision, as 
the quiet acceptance of it as final would be most injurious to their 
interests ; and there are many courts of appeal from a decision 


Figs. 3 & 4—-BED ANU SLIDE SET FOR SPIRALS 


1 : Commissioner of patents, finally ending with the House of 
rds,” 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 
Goop attendance. The demand for steam coal is good, and 
shipments are fully maintained with prices unchanged. There is 
an increasing demand for house coal, and prices are very firm. 


THE 


Coal: Best steam, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; 
house coal, best, 10s.; dock screenings, 5s.; colliery small, 4s. 6d.; 
smiths’ coal, 6s. 6d.; patent fuel, 10s, 3d. Pig iron: Scotch 


land ; Middlesbrough, No. 3, 36s. 9d. prompt; Middiesbrough 
hematite, 44s. 3d. Iron ore: Rubio, 12s.; Tafna, lls. 6d. Steel: 
Rails, heavy sections, £4 15s.; light ditto, £5 5s. to £5 10s. f.o.b.; 


best, £4 12s. 6d.;all delivered in the district, net cash. Tin-plates: 
Bessemer steel, coke, 9s. 9d.; Siemens, coke finish, 10s.; ternes, 








A REFUSAL has been given in Australia to the application to 
amend the McArthur-Forrest cyanide patent, owned by the Aus- 
The application came before the 
Commissioner of Patents at Melbourne, “for leave to amend the 
The desired amendment is to insert the following 
words by way of preamble to the claim: ‘We do not claim gene- 
rally the use of solutions of any strength, but ”—here follows the 
existing claim—‘the process for obtaining gold and silver from 
ores and other compounds consisting in treat- 
ing such ores, or compounds, with a dilute 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE fact that most of the mills and forges restarted yesterday 
(Wednesday )night, wherea start was not made on Tuesday, while 
very few are put to stand for the whole week, is evidence that trade 
is in a healthy condition. There was not much doing at to-day's 
market, owing to the holidays, but business prospects are encour- 
aging, and the specifications on the books will keep manufacturers 
steadily occupied for some time. The return of the accountants of 
the Midland Iron and Steel Wages Board as to the average selling 
price of finished iron during the two months ending June 30th, 
showed the amount to have been £5 13s, 8d. per ton as compared 
with £5 15s, 4d., the figure for March and April, or a reduction of 
ls, 8d. per ton. This is due to the low selling prices which ruled 
earlier in the year, and at which deliveries took place during May 
and June. 

The output of finished iron so far this quarter is said to be 20 per 
cent. heavier than the usual July production. Black sheet prices 
remain on the basis of £7 fur doubles and £8 for lattens, while 
galvanised sheets are quoted £10 15s, average for 24 gauge de- 
livered Liverpool. Hoops are making £6 5s. to £6 10s., and gas 
strip £5 7s. 6d. to £5 12s. 6d. The makers of best marked bars 
are tolerably well off for orders at £7 per ton, and for second 
— there are moderate inquiries at £6 to £6 10s. A great 

eal of business has been acquired for common bars at £5 12s, 6d. 
to £5 15s. per ton. Certain of the ironmasters who have not lately 
done much in puddled bar business are now doing a good line in 
this class of iron, owing to the improved state of trade. Puddled 
bars are in good demand at £3 12s, 6d. per ton ; and iron billets, 
lin. up to 2in. square, at £3 12s, 6d. to £3 15s. 

In pig iron a healthy trade is being done, but makers will not 
sell forward, as they have a great deal of material already ordered. 
Under these circumstances they ask strong figures, though Stafford - 
shire forge values suffer from the keen competition of Northamp- 
tonshire, Derbyshire, and other North-Midland centres ; sales of 
Northamptanshire pig are said to have even taken place at 
38s. per ton. Staffordshire cinder pig is 35s. to 37s., part-mine 
39s, to 42s. 6d., and all-mine sorts 55s. Foundry pigs are in good 
demand at 60s. for all-mine hot-air metal, and cold-blast is very 
strong at 87s. 6d. to 90s. In South Staffordshire there are now 
twenty-three furnaces in blast, but the whole production is being 
readily absorbed, without any increase of stocks. 

The steel branch is active, and prices are firm. ‘There is a 
brisk demand for tin-plate bars, for rolling down into sheets, at 
£4 2s. 6d. to £4 7s. 6d. per ton. Billets and blooms are also in 
good inquiry. The Staffordshire Steel and Ingot Iron Company 
quote at date steel shafting bars £5 15s. 6d.; square bars the 
same ; flats, £5 5s. to £5 10s.; angles, £5 5s.; tees and channels, 
£5 10s.; plates for constructive engineering work, £5 10s, 6d.; and 
boiler poe £6 5s. to£6 10s., all of basic Bessemer make. Sellers 
of steel sheets are very firm, and quotations are 7s. 6d. to 10s. over 
the prices of iron for Staffordshire qualities. The price of Welsh 
steel sheets for bucket making and similar working up purposes 
is advancing. Sheets of thirty gauge, which formerly were down 
at a minimum of £7 5s., and in some cases even £7 2s, 6d. per ton, 
are now 47 lds., an advance of 10s. per ton. 

The railway carriage and wagon companies are taking a large 
amount of bar iron, nuts and bolts, onal steel girders, and other 
requisites, several of them having secured contracts for the equip- 
ment of the new line from Manchester to London. 

Much interest is taken in this district in the formation of the 
New Zealand Iron and Steel Company, with a capital of £450,000, 
of which £350,000 is to be pete 2 raised, for manufacturing 
iron and steel from the magnetic iron sands of New Zealand. This 
formation may have results of considerable importance to local iron- 
masters, The Australasian Colonies are said to import £3,000,000 
worth of iron annually, representing some 350,000 to 400,000 tons 
per year. The import has touched as much as 450,000 tons in a 
year, and in ten years this figure might be doubled. The New 
Zealand Company hope to obviate all necessity for such importa- 
tions ; and roca fs apart of treating the sand prove successful, 
there is no reason why it should not supply all Australasia’s needs 
with a native metal. 

The Committee of the Birmingham Metal Manufacturers’ 
Association have just issued a circular notifying an advance in the 
prices of rolled brass and copper, brazed brass tubes, and brass 
and copper wire }d. per lb, 

A new seam of coal ha’ been struck by the Hockley Hall and 
Whateley Colliery Company, Tamworth, North Staffordshire. 
Boring operations were begun two years ago at Kingsbury on the 
company’s estate, and after the work of sinking the shafts had 
proceeded for some time, great difficulties were experienced 
through the inundation of the works with water. At one time 
water was pumped out at the rate of 120,000 gallons an hour. An 
engineer has stated that the great underground river which flows 
southwards from the neighbourhood of Cannock Chase had been 
tapped. The flow was overcome, and now the Rider seam, 7ft. 
thick and of excellent quality, has been struck at a depth of 
202 yards. At some proceedings which have just been held to 
celebrate the find, Mr. W. Johnson spoke of the future of the coal 
trade, and said that for employers to rush into the market and try 
to ‘‘ beggar their neighbour” was suicidal. Yet that was what 
the employers were doing throughout the country. 

Cannock Chase house coal prices are quoted at the pits at 11s, to 
12s. per ton for best picked deep sorts, according to the collieries. 
Through deep is 8s, to 9s, ; best picked shallow, 9s. to 10s., accord- 
ing to colliery ; through shallow, 7s. to 8s., and at some pits 6s, 6d. 
per ton, Forge coal at Cannock Chase varies from 4s, 9d. as a 
minimum up to 7s., while slack is 3s. to 6s., according to colliery, 
the prices fluctuating 6d. to 1s., according to the reputation of the 
seams mined, As regards the wages question, it is this week 
stated that undeniably the masters ought to have a 10 per cent. 
reduction, but it is hardly likely they will press for it. If on the 
other hand there were to be an early and severe winter, and coal 
prices rose sharply, it is even possible that the men might make a 
demand for another 10 per cent. rise. 








NOTES FROM LANCASHIRF, 
(From our own Correspondents.) 
Manchester.—In the iron trade business moves on but slowly, and 
the exceptional activity throughout nearly all the principal iron- 
using branches of industry fails to move up prices, the tendency 
as regards raw material being rather downward, if anything. All 
branches of the engineering trade, as I have reported for some 
time past, are fully maintaining the decided improvement which 
has been noticeable since the commencement of the present year, 
new work more than replacing contracts as they run out. The 
most noticeable improvement recently has been in the railway 
carriage and wagon and locomotive building trades, in which a 
large weight of new work has been coming forward ; and one local 
firm has during the past week booked a fairly good order for loco- 
motives, whilst other firms have had to refrain from tendering for 
new contracts owing to their being unable to comply with the 
requirements for delivery. 
The Manchester iron Ecshaihge on Tuesday was fairly attended, 
but only a very indifferent sort of business was reported generally. 
For pig iron the inquiry just now coming upon the marketis very 
limited, and prices for some brands have given way. Lancashire 


and Derbyshire foundry brands remain steady at late rates, averag- 
ing 46s. 
according to brand, for Derbyshire, delivered 


to 47s. net cash, 


., less 24, for Lancashire, and 45s, ; I 
fanchester, but in 





vo double box, 28 by 20 c, 19s. to 20s, 6d. Pitwood, 16s. to 
6s. 3d. London Exchange Telegram: Copper, £49; Straits 


tin, £60. Freights without change. 





Lincolnshire foundry the official quotations have been reduced 1s. 
per ton, 42s, net cash delivered here now representing the basis 
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price. In forge iron local makers have been booking orders at 
{4s,, less 24, with Lincolnshire still quoted 42s, 2d. net cash, 
delivered Warrington, but some brands are being offered through 
second hands at under the current list rates. With respect to 
outside brands offering here, Middlesbrough is somewhat easier, 
merchants being sellers at 45s, 1d. to 45s. 4d., although 46s. net 
is still the average makers’ quotation, for delivery by rail Man- 
chester ; Eglinton, in the open market, ranges from 45s, 9d. to 
46s. 3d. net prompt cash, delivered Lancashire ports. 

Some time back I referred to the fact that American pig iron, of 
aquality which compared favourably with English brands, was being 
imported into this countfy at competitive prices. At that time the 
shipment consisted of a special cargo which the shippers had been 
able to send over here at a specially low freight. The shipment of 
American pig iron to this country would seem, however, Tikely to 
assume—if not the position of an established trade—at any rate, 
much more considerable dimensions, and it is just now being 
pushed here for sale in fairly large quantities. During the week I 
have seen quotations to local merchants for 500 to 1000-ton lots of 
No. 3 foundry American pig iron at 42s., delivered Manchester 
Docks, and 41s, Liverpool, with smaller parcels at 1s. per 
ton upon these figures. The above quoted prices for the 
larger quantities are low enough to bring American pig 
iron into competition with district brands. The pushing 
of American iron in this country is no doubt due to the large 
surplus stocks at aang held in the United States ; and as it can 
only be shipped here, to compete successfully with the British 
brands, where the shippers can get freights across at practically 
ballast rates, the supplies of American iron dependent upon such 
conditions must necessarily be of too uncertain a character to 
enable the trade to attain any really established or permanent 
footing. There is, however, just at present a probability that a 
fairly large business may be done in American pig iron, which 
would, of course, still further tend to weaken the position of 
English brands. 

In the manufactured iron trade the demand continues fairly 
active, with prices firm at full late rates, with an upward tendency, 
although as yet any actual advance is only in special cases being 
quoted. Bars remain at £5 10s, to £5 12s. 6d. for Lancashire, 
and £5 12s, 6d. to £5 15s, for North Staffordshire qualities ; 
sheets, £7 5s, to £7 10s.; and Association list rates for hoops at 
£6 2s. 6d. for random to £6 7s. 6d. for special cut lengths, 
delivered Manchester district, with 2s. 6d. less for shipment. 

Nut and bolt makers report business brisk in all classes of goods 
for engineers’ and machinists’ requirements, but colliery work is 
only indifferent. 

In some departments of the steel trade the position shows a 
decided improvement, especially as regards manufactured goods 
for bridge-building and other structural requirements, but gener- 
ally there is no quotable alteration in prices. Hematites remain 
much as last reported, makers still asking 57s. 6d., less 24, for 
No. 3 foundry, delivered here, but in the open market merchants 
continue to undersell. Steel bars are firm at £6 to £6 5s., with 
steel boiler plates, which continue low in price, not fetching more 
than £6 5s. per ton, delivered in this district. 

During the past year or two the excessively keen foreign com- 
petition has compelled English houses practically to abandon their 
extras on manufactured metal goods, and—in order to keep their 
trade—to sell at prices which for the most part barely covered 
the actual cost of production. The last few months has, 


however, brought a wonderful change over the position of 
the metal trade. Prices have gone on gradually hardening, 
and makers are now re-arranging their extras, with a 


view of placing them on something like their former foot- 
ing. During the past week there has been a further advance 
of 4d. to 4d. per lb. on both brass and copper wire, on which 
additional extras have been introduced, and id. per lb. upon rolled 
brass and brazed brass tubes. Delivered in the Manchester 
district, brass wire up to 12-gauge is now quoted 6}d.; and from 
13 to 20-gauge, inclusive, 64d.; copper wire up to 12-gauge, 74d.; 
and 13 to 20-gauge, inclusive, iad: rolled brass, 6d.; and brazed 
brass tubes, 7/d.; these being the minimum makers’ prices, and a 
further rearrangement of extras is also under consideration. Not- 
withstanding this continued upward move in prices, there is a 
strong active inquiry for all descriptions of manufactured goods. 

The other day I was at the works of Messrs. Crossley Brothers, 
Openshaw, and a few particulars of the most recent improvements 
in their gas and oil engines, and special work which the firm has in 
hand, may be of interest: In the gas engine department Messrs. 
Crossley are preparing an improved type of 2-horse nominal, 
which will be fitted with a very sensitive rotary governor, in the 
place of the pendulum governor hitherto used for the above size, 
this improvement having also been recently added to the 3-horse 
nominal, 

In oil engines the firm is adding to their existing designs an 
improved 1-horse nominal, which will give 24-horse actual, and 
constructed generally on the lines of the gas engine of the same 
size. The engine is fitted with a number of recent improvements, 
including a patent measuring arrangement for regulating the oil 
supply, and an automatic governor, by means of which the speed 
of the engine can be varied at will. An improved vaporiser has 
also been introduced, with the object of overcoming the faults of 
the earlier types, in connection with the renewal of this part of 
the engine, through wear. In the old engines the vaporiser 
frequently collapsed, and had to be entirely replaced, but the 
new arrangement is so constructed that only the internal tubes 
require renewal, at a nominal cost, instead of the whole vaporiser. 
The portable oil engine, I may add, has recently been considerably 
modified and improved with a view to its adaptability for outside 
work, In connection with the colonial trade in Messrs. Crossley’s 
oil engines, I may mention that one of their 10-horse power nominal 
— has been in constant work night and day for the Ivanhoe 
Mining Company, Coolgardie, for the last eighteen months, with 
very satisfactory results, its work being to drive a battery of 
stamps. Messrs. Crossley have in hand a considerable number of 
orders for the colonial markets, including several of their high 
speed electric light engines. 

In the coal trade, as I previously anticipated, the pressure of the 
last few weeks to get in extra supplies has been followed by a 
marked slackening off in the demand for all descriptions cf fuel, 
and the advanced prices which were being quoted on some descrip- 
tions are already beginning to disappear, whilst pits are again 
getting on to short time, many of the collieries not having worked 
more than three to four days during the past week. Where they 
are kept anything like fully going, it is chiefly on orders 
booked before the close of last month, new business coming 
forward this month having been extremely limited. This 
has been especially the case in the better qualities for 
house fire purposes, surplus quantities of which are now being 
offered in the open market from outside districts at very low 
figures, but quoted prices generally remain much the same, 
best Wigan Arley averaging 93. 6d. to 10s.; Pemberton 4ft. and 
seconds Arley, 8s, to 9s.; common house coal, 6s. 6d. to 7s. at the 
pit mouth, Steam and forge coals meet with but a moderate sale, 
and prices remain low, ordinary qualities averaging about 6s. per 
ton at the pit. Engine fuel is still rather scarce, but the demand 
has fallen off considerably, and collieries are beginning to ease 
down from the advances of 3d. to 6d. per ton which were recently 
put on for all new business coming forward, Common slack ranges 
from 3s. to 33. 6d.; medium, 3s. 9d. to 4s, 3d.; and best sorts, 
4s, 9d. to 5s. at the pit. 

Business continues slow in the shipping trade, with steam coals 
averaging 7s. to 7s. 3d., delivered ports on Mersey. 

Barrow.—The holiday season has been generally observed at 
most works during the past week, but there has been no cessation 
or limitation in the production of hematite pig iron at the works in 
this district. The demand is good and brisk, and makers are very 
fully supplied with orders. The output is restricted to the make 
of 37 furnaces, as compared with 30 in the corresponding week of 
last year. Prices are steady at 48s, to 49s, per ton net f.0.b., for 


mixed Bessemer numbers, while forge and foundry iron is so quiet 


that quotations are not given. Warrant iron has been dealt with 
rather more lately, and the current quotation is 46s, 84d. sellers 
net cash, buyers 46s. 8d, 

1771 tons of pig iron have been cleared from warrant stocks 
during the week, leaving 312,968 tons in hand, or 25,693 tons in- 
crease since the beginning of the year. 

Thereisa fair and steady demand for hematite ironore, and smelters 
of iron are regular in their wants, but as many orders are now 
regularly given out to Spanish raisers, the native trade is corre- 
spondingly checked, with the result that prices are easy at 10s. for 
ordinary sorts, net at mines, and 12s, 6d. to 13s. for Spanish sorts, 
net at West Coast ports. 

Steel makers are all very busily employed, and every mill in the 
district is actively at work, and likely to be so for a considerable 
time to come, as makers are not only well booked forward, but are 
in daily receipt of inquiries which are in themselves a justification 
for the belief that business will remain brisk throughout the rest 
of the year and well into next spring. Rails are in good demand. 
Plates and other descriptions of shipbuilding material are in better 
request. Heavy steel castings are still in large demand, and the 
minor branches of the steel trade are all very busy. 

Shipbuilders and engineers report no new orders, but are very 
busy on Admiralty and commercial work in hand. 

Coal and coke show a regularity of tone, the position of the 
former being quiet with low prices, and of the latter steady with 
old prices ruling. 

Shipping is well employed. 7960 tons of pig iron has been 
exported from West Coast ports during the week, together with 
6750 tons of steel, as compared with 4246 tons of Pig iron and 
5118 tons, being an increase of 3714 tons of pig iron and 1632 tons 
of steel. The aggregate shipments to date represent 186,680 tons 
of pig iron and 299,510 tons of steel, as compared with 160,819 tons 
of pig iron and 219,638 tons of steel in the corresponding period 
of last year, an increase of 25,861 tons of pig iron and 79,872 tons 
of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


AT present the house coal trade is in a satisfactory condition, 
the aes mainly working full time. The extra demand is chiefly 
attributable to some misgiving lest the close of the period fixed for 
the Conciliation Board should lead to trouble in the coal field after 
all, while some householders are already beginning to lay in winter 
stocks, There is no likelihood now of prices being lower, and 
there is always the chance of their goingup. The usual month for 
advances in house coal is October, although in abnormally mild 
seasons it has been delayed a month later. It is not improbable, 
seeing that alt the South Yorkshire house fuel now brought to bank 
realises ready sale, that prices may move up even before October; 
but those most conversant with the coal trade expect no change 
in quotations before October, as in the neighbouring coalfields of 
Derbyshire and Notts the thin seam pits continue very sluggish, 
and the employment afforded does not exceed three days a week. 
Supplies from Derbyshire and Notts, however, do not find very 
ready sale in the localities accustomed to the better qualities of 
Yorkshire coal. In spite of all the alarmist rumours about, no strike 
is looked for. The reports are probably set about to cause a “rush” 
for supplies, which invariably gives large holders an opportunity of 

etting more money for their stocks. Quotations remain unchanged. 
Best Silkstones, 8s. to 9s, per ton; ordinary, 6s. wa ae ton ; Barns- 
ley house, 7s. to 8s. per ton; Flockton, from 6s. 6d. per ton; thin 
seam, 5s. 6d. per ton. Steam coal is in good demand, foreign 
railways being the principal customers at present. Large cus- 
tomers in the iron trade have also commenced to lay in supplies 
forward, affording several collieries some extra work in the week. 
Although supplies are abundant, prices are well maintained, 

3arnsley hards making 6s. 6d. to 7s. per ton ; second qualities 
from 5s, 9d. per ton. Gas coal, for local and distant companies, is 
also being delivered in increased quantities, prices being from 
6s. 6d. to 7s. per ton. For manufacturing purposes there is a 
steady demand for that class of fuel, with a perceptible tendency 
towards higher values. Small nuts make 4s. to 4s. 6d. per ton ; 
screened slack, 3s. to 3s. 9d. per ton; pit slack, from 2s. 6d. per 
ton; smudge, from ls. to 2s. per ton. Coke keeps in steady 
demand, ordinary qualities fetching from 8s. 6d. to 10s. 6d. per 
ton ; superior qualities as high as 12s, per ton. 

In iron and steel quotations keep steady, the tendency being 
towards an advance. Hematites, West Coast, maké 57s. 6d. per 
ton ; East Coast, 55s. 6d. per ton ; Derbyshire forge iron, 41s. per 
ton; foundry, 42s. per ton; Lincolnshire forge, 39s. per ton; 
foundry, 40s. per ton. Common spring steel, £5 5s. per ton; 
guaranteed spring steel, £7 per ton; common Indian octagons, 
47 53. per ton; guaranteed carbon octagons, £9 10s. per ton; 
common wire rods, £5 5s. per ton; guaranteed carbon wire rods, 
£7 10s. per ton ; dead soft basic steel wire rods, £5 12s. 6d. per 
ton. 

The War-office is asking for tenders for 2500 clasp knives, 
the patterns for which are now on view at the Cutler's Hall, 
Sheffield. 

The third series of sales of ivory at London was brought to a 
close on Friday afternoon. Of the 583 tons contained in 1159 lots, 
nearly 60 tons, viz., 1070 lots, were sold, the bought in and with- 
drawn consisting of 94 tons, t.¢., 3 tons East Indian, 34 tons 
West Coast African, and 3 tons waste, &c., including a small 
quantity of sea-horse walrus. The quality of the ivory was, on 
the whole, exceptionally good, there being a large proportion of 
very fine Abyssinian and Zanzibar, &c., tusks; and the West 
Coast, though containing but little extra fine, was mostly good in 
quality and size. Compared with April, the changes in value are 
reported thus :—Eastern African and East Indian soft tusks, par to 

-2 lower for 60 Ib. average weight and upwards, the smaller sizes 
being steady ; hard, £3 to £4 dearer; defective, both soft and 
hard, went higher, in consequence of the comparative scarcity of 
common goods. Cut hollows, over 8 lb. average, were par to £1 
dearer ; lesser weights, £1 to £3. Scrivelloes and cores show little 
or no change. Egyptian soft tusks began at a slight decline, and 
closed firmly ; hard advanced £3 to £4. Scrivelloes did not quite 
realise a relative advance. West Coast African, Angola, and 
Ambriz, and kindred kinds, sold steadily to a slight advance for 
large tusks ; the medium sizes, and particularly the finer qualities, 
sometimes £2 to £3. Niger and Congo sold on a parity with the 
others, except for the medium sizes, which advanced scarcely as 
much. Benguela, mostly soft tusks of large size, sold rather 
dearer, but small and medium a shade cheaper. Ball Scrivelloes 
advanced £2 to £3; bagatelle sizes were cheaper. Bangle tusks, 
on the average, declined £2. Sea-horse, straight and curved, were 
a little easier ; and wild boar tusks materially so. The next sales 
are appointed to begin on Tuesday, October 27th. 

A meeting of the Cutlers’ Company was held at the Cutlers’ Hall 
on Tuesday, when Mr, Alexander Wilson, J.P., managing director 
of Charles Cammell and Co., Cyclops Steel and Iron Works, 
Sheffield, was elected Master Cutler for the ensuing year. Mr. 
Maurice G. Rodgers was advanced from junior to senior warden, 
and Mr. Frederick C. Wild became junior warden. The following 
were appointed searchers :—Messrs, Harry Allen, R. A. Hadfield, 
J.P., R. G. Holland, A. R. Ellin, A. J. Hobson, and M. J. Hunter. 
The assistants are :—Messrs. H. H. Andrew, C. H. Bingham, G. 
Howson, J. F. Atkinson, J.P., R. Belfitt, J.P., R. Colver, S. G. 
Richardson, J.P.. 8. E. Howell, J.P., J. Dixon, G. F. Lockwood, 
J.P., C. Belk, J.P., J. E. Bingham, J.P., W. Chesterman, J.P., 
W. H. Brittain, J.P., J. D. Ellis, J.P., T, W. Sorby, D. Davy, B. 
A. Firth, W. F. Osborn, H. H. Bedford, S. J. Robinson, G. Halt, 
J. K, Wilson, and W. Tyzack. There is no change in the personnel 
of the company. The installation of the new master will take place 
on September 8rd, and the Cutlers’ Feast will be held late in the 





autumn, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market is generally dull, there being a lull mainly 
because this is the holiday period of the year, and itis not probable 
that there will be any real briskness until towards the end of the 
month, when the autumn demands will set in, and with them a 
higher range of prices. The early part of August, like the month 
of July, is seldom a time when there is much buying in the pig iron 
trade, and therefore the lull does not cause any depression in the 
tone of business, neither do the smaller shipments nor the increase 
in stocks, it being deemed that these are incidental to the season 
of the year. Business in No, 3 Cleveland pig iron has been done 
this week at 37s. per ton for August delivery, and very little can 
be bought under that figure now, both makers and merchants 
adhering to it. Makers are not inclined to sell for autumn delivery 
just now, as they expect to secure better prices later on than con- 
sumers will now give. For Cleveland warrants the price has not 
fluctuated materially this week, but the amount of business done 
in them is very poses | No. 1 Cleveland pig iron, which formerly 
was always 2s, 6d. per ton dearer than No. 3, is now only Is. 
higher, consumers refusing to pay more, as they hold that the differ- 
ence in quality does not justify so great a difference in price, and 
furthermore it costs no more generally to make No. 1 than No. 3. 
But it is to be remembered that it costs as much to produce the 
lower qualities of pig iron as it does to make No. 3, so that the 
higher price of No. 1 counterbalances the lower prices of the 
commoner qualities. Very little of the No. 1 now made in this 
district is consumed locally, nearly all being shipped to the 
Continent, though most of those who formerly used No. 1 now 
employ No. 3, which they find answers their purpose almost as 
well. No.4 foundry pig is realising 36s. 3d.; grey forge, 35s. 9d.; 
and mottled and white, 35s. 6d. Next week most of the blast 
furnaces in the Cleveland district will be stopped for a day to 
allow the men to hold ademonstration in favour of the eight hours’ 
day. Both quantity and quality of the pig iron made for some 
days afterwards will show deterioration, as it is necessary to get 
good results that the furnaces should be worked with absolute 
regularity. In all probability the commoner qualities, which for a 
long time have been scarce, will be obtained with less difficulty 
before the month is out. Mixed numbers of Cleveland hematite 
pig iron are being sold at 45s. per ton for early delivery. The 
demand from abroad for this is somewhat slacker than it was, but 
there is more basic iron being shipped. pane 

The July statistics of the Cleveland Ironmasters’ Association, 
which appeared on Wednesday, turned out to be less unsatisfactory 
than had been looked for, as an increase of at least 6000 tons had 
been predicted, and some vaticinators calcuiated upon 10,000 tons 
increase, whereas the increase is only 3186 tons, the total quantity 
of Cleveland pig iron held being 348,711 tons. It is noticeable, 
however, that iron has been taken largely out of the public stores 
rather than out of the makers’ hands, so that Middlesbrough 
producers have increased their unsold stocks by 16,571 tons, but 
other makers and the warrant stores have reduced theirs about 
13,000 tons. The Carlton Iron Company has blown out a furnace, 
but the Normandy Ironworks Company has blown one in, so that 
the number of furnaces working remains at ninety-six, of which 
fifty make Cleveland iron and forty-six hematite, &c. The total 
production was 266,829 tons (7610 tons more than in June, the 
extra day accounting for this). The North-Eastern Steel Company 
has taken over the Acklam Ironworks, Middlesbrough, and the 
Tees Furnace Company the Teesside Ironworks. The following is 
the record of make and stocks for the month :— 


Make of Pig Iron. 














1896. 
Increase 
July June 
Tons Tons Tons 
Cleveland pig iron, Middlesbrough. . 111,713 | 107,206 4507 
Do., outside Middlesbrough P 18,078 | 16,373 1705 
Do., whole district ws. ase os we ody A, a 6212 
Other kinds of pig (including hematite, Bd 
spiegel, and basic pig iron), whole district! 137,088 | 135,640 1398 
Total of all kinds, whole district --| 266,829 259,219 7610 





Number of furnaces on Cleveland pig iron at 





end of month, whole district ic <a oe 5 50 = 
Do. on hematite, &c., at end of month, whole ; 
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Stocks of Cleveland Prg Iron. 
1896. 

—_——_—_— Increase | Decrease 

July 31. June 30. 











Tons Tons Tons Tons 

Makers’ stocks Middlesbrough -| 100,154 83,588 16,571 meee 
Do., outside Middlesbrough .. 8,569 11,305 _ 2,736 
Do., whole district .. .. .. ..| 108,723 94,888 18,835 a 
Makers’ stores, whole district 18,210 22,857 oa 4,647 
Public stores :— ; 4 
N.E. Railway Company's ..| 27,985 28,485 — 450 
| eee ae . 193,793 199,345 = 5,552 
Total ar ae ee ee eee 3,186 _- 





The shipments of pig iron from the Cleveland district during 
July were fair, though rather poor as compared with the returns 
for the previous four months, when each return showed an export 
of over a hundred thousand tons. Last month’s figures were 
94,627 tons, which is above a July average, but is 12,091 tons less 
than in June, and 11,682 tons less than in July, 1895, the decrease 
from June being due to the smaller shipments to the Continent, 
particularly to Russia and Italy, which chiefly take hematite pig 
iron. The oversea exports were nearly 18,000 tons less than in 
June, and the smallest since February. More was sent to Scot- 
land, notwithstanding that the Fair holidays limited consumption 
there. The seven months’ shipments were by far the best that 
have ever been reported, exceeding those of the next best year 
—1895—by 59,000 tons. As compared with the figures for the 
corresponding periods of the past few years and of ten years ago 
they have been :— 





Coastwise. Foreign. Total. 

Tons. Tons. 
We wae a Oe 652,920 
1895 ee” Wes ide 95 593,241 
1894 .. 805,870 582,742 
1893 ere : os 549,732 
1896 246,561 171,923 .. 418,484 


The trade with Germany is much better now than 
years—in fact, since 1890. This year 107,353 tons has been sent 
direct, against 87,738 tons last year ; and 55,990 tons by way of 
Holland, against 34,600 tons last year. Nearly half the pig iron 
sent over sea from the Cleveland district goes to Germany, but a 
good part of it is for consumption in Austria. To Russia there 
has been a heavy falling off this year—19,097 tons, against 33,387 
tons last year, and the return to that country is the smallest since 
1892. 

Some time ago the Secretary of State for India sent to the chief 
technical institutions and Chambers of Commerce of this country 
for their information, and with a view of eliciting their opinions, a 
series of papers on the Iron Resources of Salem in, the Madras 
Presidency. These papers emanated from the Government of 
Madras, and suggested the establishment or encouragement by the 
Government of an iron industry in the Presidency, which should 
utilise the rich and abundant ores found there and the forests of 
the locality as fuel for smelting. They recommended further that 
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before any decisive steps were taken the services of an engineer 
experienced in the iron and steel trades, and having a knowledge 
of the methods adopted in Styria and North America, where char- 
coal fuel is used, should be obtained to make an exhaustive investi- 
gation, and report fully on the feasibility or otherwise of the pro- 
ject. I learn that Mr. Jeremiah Head, M. Inst. C.E., consulting 
engineer, Middlesbrough and London, who was for a great number 
of years one of the leading iron manufacturers in the North of 
England, was instructed to make an investigation,and he has 
reported fully to the India Office. The contents of his report have 
not yet been made public, but a copy has been sent to the Govern- 
ment of Madras, and will doubtless shortly be issued. The problem 
submitted to Mr. Head is one of great importance not only to 
Southern India, but also is of interest to all British colonies and 
dependencies, where iron-making materials exist in abundance, but 
where it has been found cheaper to import the finished product 
than to manufacture on the spot from native ores. 

The manufactured ironand steel industries are actively employed ; 
but holidays will interrupt work this month, and the inquiry has 
slackened a little for some descriptions of finished iron. Prices, 
however, are generally stiff, —— for bars, which now form 
nearly one-ha!f of all the manufactured iron produced in the North 
of England. Steel railmakers are very well supplied with orders ; 
but there is at present somewhat of a lull in the demand ; the price 
of heavy steel rails is kept at £4 10s. net at works. Shipments of 
rails are not so large as they were last month, when fair quantities 
were sent to India, Japan, Russia, Cape Colony, and Norway. 
There are heavy lots for delivery this month, so that the exports 
may be expected to increase, Plates are in rather less demand, 
and while £5 less 24 per cent. f.o.t. is quoted for steel ship plates, 
a buyer with a good order might be able to place it at perhaps half- 
a-crown less, notwithstanding that the majority of manufacturers 
are well supplied with contracts. At the annual meeting of the 
Consett Iron Company—which is now chiefly a steel-making 
concern—Sir David Dale, the chairman of the directors, said that 
during the twelve months ended June 30th, the output of pig iron 
plates, and angles had increased, and slightly better prices were 
realised. A profit of £182,383 on the year’s operations was 
reported. It was announced that the company’s Chopwell coal 
winning had been opened out. The bar trade is very active, and 
£5 less 24 per cent. f.0.t. is readily paid for common iron bars. 

The shipbuilders are well occupied as a rule, and are securing 
better prices for new vessels than they were able to obtain in the 
spring. It is stated in commercial circles that Sir Christopher 
Furness has acquired an interest in the firm of R. Irvine and Co., 
shipbuilders, West Hartlepool, and that it is intended to lengthen 
both shipyard and graving dock. A presentation was on Monday 
made at Middlesbrough to Mr. J. Glover, who has been for eleven 

ears engaged in the bridge building department of the Teeside 

ron and Engine Works Company, but has been appointed to an 
important post at Messrs. Head, Wrightson, and Co.’s Teesdale 
Iron and Engineering Works, Thornaby-on-Tees. The activity in 
the i omy ge iron foundering, as well as in bridge building, 
is maintained, but as yet there is no great improvement in prices. 

The steam and gas coal trades are brisker, the pits are more 
fully employed than for a long time, and it is less difficult to secure 
orders, as some of the larger consumers, both at home and abroad, 
are taking advantage of the cheap freights to accumulate some 
stock. Best Northumberland steam coals are at 8s. 6d. per ton 
f.o.b., and Durham gas coals, 6s. 6d. f.o.b. The consumption of 
coke is as great as ever, and as the supply has been somewhat 
reduced, though it is still adequate, the price is steady, an 
average Durham coke being sold at 13s. 3d. per ton, delivered at 
furnaces on Teesside, or lls. 3d. at ovens, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively quiet this 
week. No business was done on Bank Holiday, and since that 
time the quantity of iron changing hands has beensmall. Brokers 
report that there is little disposition to invest in pig iron on the 
part of the outside public, and they ascribe this to the circum- 
stance that there had been a gradual increase in stocks. As 
this increase has now, however, ceased, it is expected that 
operators will pay more attention to pig iron. The demand on the 

rt of consumers is limited as regards Scotch pigs, but there is a 
ittle more demand for hematite. Business has been done in 
Scotch warrants at 45s. lld. to 45s. 114d. cash, and 45s. 11d. to 
46s. 04d. one month. Cleveland iron has sold in small quantity at 
36s. 9d. to 36s. 94d. cash, and 36s. 114d. one month. Both Cum- 
berland and Middlesbrough hematite pig iron have been more 
wanted, but yet the sales are inconsiderable as compared with what 
they have frequently been in past times. The prices paid for 
Cumberland warrants have been 46s. 84d. cash, and 46s. 104d. one 
month, and for Middlesbrough hematite 44s, 24d. cash, and 44s, 5d. 
one month. 

As regards the output of pig iron, several changes have occurred 
among the furnaces. Those producing ordinary iron have been 
increased from thirty-nine to forty-one, and basic from three to 
four, while the hematite furnaces are reduced from thirty-three 
to thirty. These changes do not alter the total, which is still 
seventy-five, compared with seventy-six at this time last year. 

The stock of pig iron in Connel and Co.’s Glasgow stores has 
been reduced by 15 tons; but there is an increase since the 
beginning of the year amounting to 17,516 tons. Some increase has 
no doubt also occurred in makers’ stock, although the extent of it 
is not ascertained. 

Prices of Scotch makers’ special brands are comparatively steady. 
Govan and Monkland, Nos. 1 are quoted 46s. 9d.; Nos. 3, 45s. 6d. : 
Carnbroe, No. 1, 47s.; No. 3, 45s. 9d.; Clyde, No. 1, 49s. 3d.; 
No. 3, 46s. 6d.; Gartsherrie, Calder, and Summerlee, Nos. 1, 
49s. 9d.; Nos. 3, 47s. 6d.; Coltness, No. 1, 52s.; No. 3, 47s. 9d.; 
Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s. 6d. 
Eglinton, No. 1, 47s.; No. 3, 45s.; Dalmellington at Ayr, No. 1, 
46s, 6d.; No. 3, 44s, 6d.; Shotts, at Leith, No. 1, 52s.; No. 3, 
48s, 6d, 

The Scotch pig iron shipments in the past week have amounted 
to 7974 tons, against 4980 in the same week of 1895. Of the total 
there was sent to Italy, 1630 tons ; Germany, 436 tons ; Australia, 
368 tons; South America, 100 tons; India, 100 tons; Holland, 
180 tons; Belgium, 35 tons ; China and Japan, 100 tons; other 
countries, 50 tons ; the coastwise shipments being 4985 tons, com- 
pared with 2388 tons in the corresponding week of last year. 

In the finished iron and steel branches there is a good business. 
Matters have scarcely got into their usual groove yet after the 
holidays, but the —- are favourable. The steel makers have 
a large amount of work on hand, and good contracts continue to 
be placed. Prices of both manufactured iron and steel are 
nominally unaltered. 

The coal trade is fairly well employed, but both output and sales 
are just now somewhat irregular owing to holidays. The past 
week’s shipments from the whole of the Scottish ports aggregated 
177,311 tons, compared with 136,163 in the preceding week, and 
193,271 in the corresponding week of last year. In Ayrshire there 
has been an effort to advance prices, but this appears to have been 
only partially successful. House coal is quoted there 6s. 9d.; 
steam and main, 6s.; triping, 5s. 3d.; dross, 3s. to 3s. 6d. per ton. 
The tone of the Glasgow market exhibits little alteration. 

During July there were launched from the Clyde shipyards 
twenty-one vessels with an aggregate of 24,564 tons, against eight 
vessels and 16,050 tons in the same month last year. The output 
of the seven months has been 143 vessels and 209,268 tons, com- 
pared with 126 vessels and 201,983 tons in the corresponding period 
of last year. The new contracts appear to be fully up to the 


average of this season of the year, so that the prospects of the 
trade are encouraging. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


SPEAKING a day or two ago to a large railway buyer of Welsh 
coal, he said that their purchases so far were in excess of any of 
revious years. (Generally the coals used are bituminous or steam. 
te had tried for locomotive users a mixture of anthracite from 
the Swansea neighbourhood—Barwen—and a Monmouthshire bitu- 
minous coal, This did well. Tho objection to anthracite was the 
destruction of fire-bars from the intense heat. An invention had 
been tried of a hollow bar, fed with water by a tuyere, but the 
difficulty was in maintaining the continuity. He had no doubt 
that in time some invention would be found, and the great virgin 
tracts of anthracite in Wales developed. 

On Monday last a mass meeting of the colliers of the Aberdare 
Valley was convened by the officers of the Aberdare and Merthyr 
Colliers’ Association, to consider the advisability or otherwise of 
passing the oe resolution, which had been moved at a pre- 
vious meeting :—‘‘ That this district shall not send any more 
representatives to the Sliding-scale Committee ; neither shall we 
contribute towards the expenses of the scale, unti] the employers 
are prepared to grant the reasonable amendments asked for by the 
workmen, and which amendments are in existence in every other 
sliding scale.” The meeting was held at Aberdare, and, after a 
lengthy gathering and much discussion, prominent men admitting 
that they were not against the principle of the scale, but wanted 
concessions, it was decided to take a ballot upon the subject at 
the various collieries. 

There was a prospect last week of an awkward condition of 
things at one of the principal Rhondda Collieries, Wattstown. On 
Saturday the stokers struck work, and 1300 men were thrown out. 
Fortunately the management is a vigorous one, fresh stokers 
began to be employed, and seeing this, the old ones returned, and 
the colliery was in full work on Tuesday. 

There is a dispute at Cateby Colliery, Messrs. Blundell and Co., 
but an interview is arranged between the miners’ agent and a 
solicitor, and it is thought there will be an arrangement. Minor 
disputes are getting common in other quarters, and as trade 
increases promises to be multiplied. 

The steam coal trade is becoming more satisfactory. Last week 
Cardiff coal shipments alone totalled 310,000 tons. Newport totals 
also showed well: Coastwise, 21,188 tons; 50,013 tons foreign. 
Swansea was a good average, 35,433 tons. In anthracite unusually 
good orders are coming in, and prospects are excellent. Prices 
are getting firmer. Cardiff quotations, midweek, are :—Best 
steam, 10s. to 10s. 6d.: special seconds, 9s. 9d.; ordinary, 9s. 3d. 
to 9s. 6d.; best drys, 9s. 3d.; ordinary, 83. 9d. to 93.; best Mon- 
mouthshire, 8s. 6d. to 8s. 9d.; seconds, 7s. 9d. to 8s.; special small, 
5s. 3d.; best ordinary small, 4s. 9d. to 5s.; seconds, 4s. 6d.; infe- 
rior sorts from 4s. ¢ House coal is indicating an improvement. 
It is fully expected that an early winter will follow the long and 
brilliant summer, and inquiries are on the increase, and prices are 
—s upwards for best samples. 

Cardiff figures are as follows :—Best house, 9s. 9d. to 10s. 3d.; 
No. 3, Rhondda, 10s. to 10s. 3d.; brush, 8s. to 8s. 3d.; small, 7s. 
to 7s. 6d.; No. 2, Rhondda, 7s. to 7s. 6d.; through, 6s. to 6s. 3d.; 
small, 4s, 3d. to 4s. 6d. Patent fuel, Cardiff and Swansea, is brisk. 
Swansea exported 5652 tons last week. Cardiff prices, 10s. to 
10s. 6d.; Swansea, 9s. 9d. to 10s. There is a good demand for coke 
at Cardiff, and foreign buyers are prominent. Welsh coke of the 
good brands is well sought after, prices, furnace, 13s. to 15s.; 
foundry, ordinary, 15s. 3d. to 15s. 6d.; good washed, 16s. 6d. to 
17s.; best special, 19s. 6d. Pitwood is at 15s. 9d. per ton ex ship. 
Iron ore maintains the last figures. Rubio, 12s. to 12s. 3d.; Tafna, 
lls. 6d. to 11s. 9d.; Garucha, lls. to lls. 3d.; Cyfarthfa, Dow- 
lais, and Ebbw Vale figured this week as large importers of ores. 

The iron and steel trades continue to feel the results of the 
drought, and complaints of shortness of bar supplies are common. 
This also affects prices. If the mills could be worked freely times 
would certainly improve. As it is, the production of finished iron 
and steel is affected visibly in many places, The Cyfarthfa Works 
continue in tolerable briskness, though I note there more stocking 
of pigiron. In the Swansea district the pig iron market has shown 
a further downward movement. Middlesbrough quotations are 
maintained, and this is the best statement that can be made, Last 
quotations, Swansea Exchange, were as follows:—Glasgow warrants, 
45s. 114d., 45s. 94d., 45s. 10d. cash buyers ; Middlesbrough No. 3, 
36s. 10d. for prompt ; hematite, 44s. 14d. Welsh bars, £5 10s. to 
£5 15s.; angles at usual extras. Iron and steel plates, £6 15s. to 
£6 17s. 6d.; steel rails, heavy sections, £4 12s. 6d. to £4 15s.; 
light, £5 12s, 6d. to £5 15s. Bessemer steel: Tin-plate bars, 
£4 5s,.; Siemens, £4 7s. 6d., all delivered in the district. 

Tin-plate makers’ quotations :—Bessemer steel coke, 9s, 9d. to 
10s.; Siemens coke finish, 10s, to 10s, 3d.; ternes, per double box, 
28 by 20 c, 18s., 18s. 6d., to 22s, 6d.; best charcoal, 14s, to 
14s. 6d.; wasters, 6d. less all brands, 

Other Swansea quotations are :—Copper, Chili bars, £48 17s. 6d. 
to £49 ; block tin, £59 17s. 6d. to £60 ; lead, English, £11 2s. 6d. 
to £11 7s, 6d.; Spanish, £10 18s. 6d. to £11 1s. 3d. 

The closeness of the lead prices, English and Spanish, shows the 
keenness of the competition. 

The experience of the management at Dowlais during the 
drought has been to show that the continuous use of the same water, 
as done at the lower works, is not without deleterious influence to 
the boilers. At Briton Ferry activity is marked in each direction, 
tin-plate and steel bar. Pig iron make is quite up to the average. 

e Fox Hole difficulty has been settled, and work will soon 
be resumed. In tin-plate last week, make and export were very 
similar. Owing to non arrival of bars, deliveries of tin-plates on 
contracts were less than requirements, and lower in many direc- 
tions. I regret to write mills were inactive, or only partially at work. 

Ebbw Vale management, which of late has been characterised 
by a good deal of vigour, is evidently determined upon keeping to 
the front in steel rail make. A great wheel has been lately turned 
out by Thomas Firth and Sons for the rail mill at these works, 
which is stated to be one of the largest ever made. It is 12ft. 6gin. 
in diameter, 9in. pitch, 32in. wide, and weighs 18} tons. 

A movement is going on at Llanelly to erect steel works for the 
supply of the district, and a large capital is guaranteed. 

he success of Nettlefolds in the Newport district is expected 
to lead to imitation, and amongst those under discussion is an 
industry from Wolverhampton for Newport and another for Barry. 

Llanelly also promises to attain increased importance. It is 
—, notable for its Waddle fans and its electrical industry. 
Now I hear of projected enamelling works, and also works for 
galvanised sheets. The rain, after making a tolerably good appear- 
ance upon the hills, enabled some little start to be effected at 
Dowlais, but nothing like a full resumption, and the outlook, I 
hear, is becoming bad again. Most of the men fortunately get 
four days’ labour work a week, at 2s. per day. 

The Coal Audit has declared wages to remain unchanged. 

At the oe meeting of the Taff Vale Railway, held this 
week in Bristol, the report and statement of accounts were adopted, 
and a dividend of 3} per cent. declared. In his speech the chair- 
man intimated that the Windsor Dock scheme would be revived in 
a future session of Parliament, it being absolutely necessary to 
provide for the accommodation of larger vessels. 

With reference to the Bute and Rhymney amalgamation scheme, 
which failed to be carried before the late Committee of the House, 
it is currently stated at Cardiff that another scheme involving still 
more important issues is being evolved, and will shortly see the light. 

Mr. John Thomas, coal proprietor, Court Herbert, Neath, is 
dead. He was a good authority on the coal history of his district, 
especially of the era of the makers. 

The 25th anniversary of Mr. W. Jenkins’ connection with the 
Ocean Collieries was celebrated on Saturday by a unique treat to 
600 veterans, who had been associated with him in these prosperous 
collieries, 

A useful patent is announced at Newport, Mon. by Mr. Geo. 
Ashford. It consists of a new method of joining the two ends of 











Instead of having, as formerly, two fish-plates bolted 


rails, 
together through the rails, by the new om the rails are held 
securely by a ‘‘ shoe ” which can easily and firmly be kept in position, 
It is anes that the plan_ensures greater safety in high speed 
travelling. 

The oath Wales coal field has just had a narrow escape near 
Neath from another colossal colliery disaster. © place was 
Bryn Coch. Nearly two hundred men were in the workings at the 
time, Tuesday morning, but by extreme promptitude in raising the 
men all but four escaped. A fifth man has since died. It appears 
that a fall had taken place, that the ventilation was getting bad, 
and that an explosion was imminent. Then ensued a‘wild rush for 
life, and just as the mass of the men were in safety the explosion 
occurred, The inquest will be a most engrossing one. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


FURTHER improvement can be noticed on the continental iron 
markets, both with regard to demand and quotations. The latter 
show increasing firmness from week to week ; there are indications 
of a very active autumn business, and makers are consequently 
rather particular about the orders they accept. 

The Silesian iron industry is briskly employed. All descriptions 
of raw and finished iron are in good demand, and the steel makers 
have quite a pressure of orders, as the railway companies have 
been placing a iderable quantity of work recently. The 
requirements in general hardware are also pretty heavy, especially 
on local account. Export has been just a trifle weak of late. 

The only change worth noticing in the age cet ser iron 
trade is, perhaps, a slight improvement in the demand for girders, 
The consumption in bars is also satisfactory. Steel makers are 
busy on all classes of goods, but more especially on rails and on 
ship and boiler omg for which numerous orders are coming in, 
It is very probable that autumn will bring a further rise in the 
quotations for bars, present prices being decidedly too low when 
compared to those for girders and other articles. In the Ostrau 
district a steel works and a wire mill are in course of erection, and 
will most likely be completed towards the end of the present year. 
Austro-Hungarian business in ore, iron, metals, machines, and coal 
was, during the first six months of present year, as under :— 





Import,—From January till end of June. 
100 kilos. 








1895 1896 
Iron ore .. 871,827 444,076 
Lead ore.. 950 1,884 
Copper ore 810 1 
DISS oe) ante ne 45,230 48,697 
Manganese ore .. .. 8,047 18,034 
Cobalt and nickel ore 5,790 8,610 
Chrome ore. . ives . 8,087 7,990 
Pyrites .. .° -os: See 278,906 
Other ores .. — ote 4,143 3,218 
Raw and scrapiron .. «+ + 1,057,634 670,129 
Bars, ingots, rails : 88,275 180,576 
Plates, sheets ene 47,557 48,565 
SSA ie a er ae 8,118 10,458 
Other articles in iron and steel .. 97,572 112,724 
Metals, hardware : + «+ 221,836 238,593 
Machines = » eo Si,NS 208,117 
Brown coal .. ale 84,599 93,192 
Pit coal .. -» 20,201,725 . 28,812,529 
Coke «+ + 2,588,986 2,490,178 
Export 
Iron ore .. p 837,316 1,144,944 
Lead ore.. 18,454 15,804 
Copper ore 49 120 
Zinc ore.. .. Ge as 28,489 85,462 
Manganese ore .. .. 1,721 1,881 
Cobalt and nickel ore 750 522 
Chrome ore .. .. .. 628 742 
Pyrites .. 8,111 2,984 
Other ores wa Oe 7,853 920 
Raw and scrapiron .. 49,192 45,259 
Bars, ingots, rails 44,844 54,439 
Plates, sheets oe 1,573 5,205 
are ea eer eer = 2,740 8,042 
Various articles in iron and steel .. 101,967 .. .. .. 96,590 
Metals, hardware Ta iar 
Machines : -. 83,410 31,620 
Brown coal .. 83,465,515 36,994,885 
Pit coal .. .. 8,088,281 8,112,978 
Coke aa ee. he 583,816 589,549 
In the French iron trade a very steady tone is maintained ; 


there is no quotable change in prices, but the tendency is upward 
in all departments. The pig iron trade is very busy, home and 
export orders coming in freely. The malleable iron industry is 
also exceedingly active ; the majority of the mills will be briskly 
engaged for several months, and makers have been able to realise 
better prices. 

For crude iron, as well as for malleable iron and steel, demand 
has appreciably increased on the Belgian iron market, and quota- 
tions for the different articles are all inclined to move upward. 
Officially, however, the prices of last week are still quoted, but 
makers are expecting a further rise before long. 

Changes of importance have not taken place on the Rhenish- 
Westphalian iron market since last week, except that the raised 
prices for coal and coke caused an advance of M. 2 p.t. for forge pig 
and basic. Altogether a very hopeful and improving tone is notice- 
able in the different departments of the iron trade, autumn business 

romising to be very active. Exports have been comparatively 
fimited upon the week, 

In the Siegerland the position of the iron ore market continues 
to be favourable ; during the last ee heavy sales have been 
effected in spathose iron ore, and the tendency of prices is 
naturally very firm. Spathcse iron ore fetches M. 9°80 to 10°40 
p.t.; roasted ditto, M. 13 to 14°70 p.t. Minette of Lorraine, 
40 p.c. contents, is sold at M. 3°30 to 3°40 p.t., inferior qualities 
only realising M. 2°40 to 2°70 p.t., net at mines, A healthy trade 
is doing in pig iron, ‘all the works belonging to the Syndicate 
having sold their output till end of present year, and numerous 
and rather heavy orders have already been ked for the first 
quarter of 1897. 

Present quotations are:—For basic, M. 56 p.t.; foundry pig, No.1, 
M. 65 p.t., No. 3, M. 57 p.t.; forge pig, No.1, M. 54 to 55 p.t.; 
Bessemer, M. 59 to 60 p.t.; Spiegeleisen, M. 58 to 59 p.t., at 
works, Luxemburg forge pig is quoted 56f. to 58f. p.t. Quota- 
tions for scrap iron have increased in firmness, varying between 
M. 60 to 64 p.t., free place of consumption. 

A remarkable briskness can be reported in the manufactured 
iron department. For girders and sectional iron a vigorous 
demand is experienced, and some specially favoured firms have 
booked a sufficient number of orders to take them into the next 

ear. Bars have been in specially brisk request on foreign account 
ately, but prices for export continue low. Fortunately producers 
are generally fully engaged on orders for home consumption, and 
are rather independent of foreign contracts for the present. 
Nothing can be added to what has been told in previous reports 
concerning the employment at the plate and sheet mills, which 
continues exceptionally brisk, while the prices got may be con- 
sidered satisfactory. The marine and engineering departments 
are favourably situated, the amount of employment being on the 
increase, with an encouraging number of inquiries coming forward. 

Latest official quotations for the different articles of manufactured 
iron and steel were as under:—Good merchant bars, M. 125; 
angles, M. 129 to 130; girders, M. 113 to 115; heavy plates, for 
boiler-making purposes, M. 165; tank Plates, M. 135 to 140; steel 
plates, M. 145 to 150; sheets, M. 155 to 160; iron wire rods, 
common quality, M. 130; drawn wire in iron or steel, M, 118 to 
130 ; wire nails, M. 127 to 180; rivets, M. 190; complete sets of 
wheels and axles, M. 280 to 290; axles, M. 220; steel tires, M. 200 ; 
Bessemer rails, M. 118 ; steel sleepers, M. 110; fish plates, M. 120 
to 180 ; light section rails, M. 105 ; all per ton at works. 
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LAUNCHES AND TRIAL TRIPS, 


On Tuesday the 4th inst. the s.s. Aeon, which 
has been built by Messrs, Ropner and Son, of 
Stockton-on-Tees, to the order of Messrs, New- 
man and Dale, of London, left the Tees for her 
official trial trip. Her compasses having been 
duly adjusted, a — satisfactory run was ame 
Mr. Dale, one of the managing owners, bei 
present, and expressed himself highly Posen 
with the vessel's performance, both in regard to 
the vessel and her mathinery ; the engines are of 
ample power, having cylinders 22}in., 37in., and 
6lin., with 42in, stroke, and powerful boilers, 
After the = the steamer proceeded to the Tyne, 
whore she will load for the River Plate, 

Messrs. Joseph L. Thompson and Sons, Sunder- 
land, launched on the 30th ult. the s s, Holywell, 
a modern cargo steamer built to the order of the 
Tyzack and Branfoot Steam Shipping Company, 
of Sunderland. Her principal dimensions are :— 
Length between perpendiculars, 350ft.; breadth, 
extreme, 45ft.; depth moulded, 26ft. 8in. She is 
built on the spar deck rules to Lloyd’s highest 
class, and is designed to carry a deadweight cargo 
of about 5200 tons, on a moderate draught of 
water. ‘The vessel is built on the cellular double- 
bottom principle, arranged for water ballast, 
which is also carried in the after peak. There 
are six water-tight bulkheads, and iron longitu- 
dinal bulkheads right fore and aft. The vessel is 
rigged as a two-masted schooner. The hatches 
are worked by five powerful steam winches, 
double derricks being fitted at the main hatches, 
and a portable derrick fitted to two combined 
derrick and ventilator posts at the reserve bunker 
hatch. A steam windlass is fitted on the fore- 
castle head, steam steering gear amidships, and a 
screw gear aft. A large multitubular donkey 
boiler for working the deck machinery is placed 
in the engine and boiler casings. The vessel was 
named and launched by hydraulic power by Miss 
Winnie Branfoot, daughter of Mr. W. J. Bran- 
foot, one of the managing owners. This is the 
seventh vessel built & hea. Thompson and 
Sons for Messrs. Tyzack and Branfoot. 

On Friday, July 3lst, 1896, the steel screw 
collier Zuid Holland, built by Sir Raylton Dixon 
and Co., Cleveland Dockyards, Middlesbrough, 
to the order of the American Petroleum Company, 
Rotterdam, for the Scheepvaart en Steenkoln 
Maatschappij, proceeded out to sea under the 
command of Captain Voss for her official trial 
trip. Her principal dimensions are 229ft. b 
34ft. by 17ft. 64in. moulded, and she has a dead- 
weight capacity of about 1700 tons. She is built 
to Lloyd’s 100 Al class, having raised quarter 
deck, with bridge and forecastle decks of pitch 
pine, main and quarter decks iron, water ballast 
in cellular bottom and plate keel. This steamer 
has also been specially fitted with very strong 
towing gear, for towing the 1000-ton barges 
which have been recently constructed by Sir 
a Dixon and Co. for the same company, 
and are to be employed in the carrying of coals 
direct from the North-East Coast of England to 
alongside steamers in Rotterdam and adjacent 
ports. Triple- expansion engines have been 
supplied by the North-Eastern Marine Engi- 
neering Company, Sunderland, having cylin- 
ders 19in., 3l4in., and 5l4in., by 36in. stroke, 
supplied with steam by two single-ended boilers 
working at 170 lb. pressure. uring the trial 
trip everything passed off most satisfactorily to 
all concerned. The vessel and the machinery 
have been constructed under the supervision of 
Messrs, Flannery, Baggallay, and Johnson, of 
London. 

A a finely modelled screw steamer, which is 
destined for the Irish Channel passenger service 
went for her trial trip on Thursday, the 30th July, 
off the River Tyne. The vessel is named the 
Innisfallen; she has been constructed by Messrs, 
Wigham, Richardson, and Co., at their Neptune 
Works, Newcastle-on-Tyne, for the City of Cork 
Steam Packet Company, and is intended to run 
on the various services of the company, but prin- 
cipally between Milford and Cork in connection 
with a new fast service of trains on the Great 
Western Railway between London and Milford. 
The Innisfallen is built of steel, 283ft. in length 
by 354ft. beam, she has two funnels, is rigged as a 
fore-and-aft schooner, and is fitted with a com- 
plete system of water ballast. She has very 
uxurious accommodation for about one hundred 
first-class passengers, including main saloon, 
ladies’ saloon, &c. The principal saloon is up- 
holstered in green embossed velvet, and the wa! 
are of mahogany, with inlaid marqueterie and 
carved panels. Another special feature here is 
that the windows can be covered at will with 
hotographic transparencies of yachting scenes. 

he ladies’ room and state-rooms are also up- 
holstered in the same style, and the flooring all 
throughout the first-class accommodation is of 
marble mosaic work. There is a spacious prome- 
nade deck 114ft. in length, and on it a very snug 
smoking room. The accommodation for other 
than saloon passengers is partly forward and 
partly amidships on the main deck. The vessel 
1s also fitted for carrying a large number of horses, 
cattle, &c., and she can be quickly converted into 
atroopship, All the ship is lighted by electric 
light, and the heating is by steam. The machinery 
for working the ship and the cargo is of the most 
modern and improved character, consisting of a 
steam crane, two Temperley’s transporters, three 
steam winches, a steam windlass, steam steering 
pear, &c. The machinery and boilers have also 

n entirely constructed by Messrs. Wigham, 
Richardson, and Co, The engines are of the 
triple-expansion type having four cylinders and 
four cranks, and are self-balanced on the well- 
known Yarrow, Schlick, and Tweedy system. On 
the trial trip they worked without the slightest 
hitch, and entirely without that vibration which 
is so distressing to passengers. The trial trip was 
attended by Major Lyons, the chairman, and Mr. 
de Foubert, the secretary of the City of Cork 
Steam Packet Company, who expressed them- 
selves as perfectly satisfied with the vessel, a very 
high rate of s being attained. There were 
also present Mr. Tweedy, of the builders’ firm, and 
Mr. Zierold, the superintendent engineer for the 
City of Cork Steam Packet Company. 








THE Barry Rattway connecting the island was 


opened this week, and brought a huge gathering. 








THE PATENT JOURNAL. 
Condensed from “The Iiustrated Oficial Jowrnal of 


Application for Letters Patent. 
*,* When Septione Dave been ‘‘comunicated” the 
name an communicating party are 
printed in italics. 
28rd July, 1896. 


16,312. Treatment of Ones, A. M. Clark.—(Z. A. Ash- 
croft, Australia.) 
16,818. Preventinc Borrtes BEING REFILLED, F, 
iW, 


, @ \ 
16,314, I~rernwaL ComBustion Enotes, A. W. Southey, 
London. 
16,815. Cyc.e Tires, C. Widdop, Worcester. 
16,316. Lasts for Boots and Sxoes, T. Brining, Leeds. 
a Brusues and Brooms, F. Northall, Birming- 


16,318. Lerrer-Boxes, A. Bufton, i. 

16,819. SappLes for Cyrcxes, W. J. 8. Barber-Starkey, 
London. 

16,820. Sicwa Betis, H. Lucas and G. Coxson, 


mdon. 

16,321. GaLtteny Raiser for Lamp Buyers, C. A. 
Day.—(C. &. Upton, United States.) 

16,322. Huss for Cycies, R. E. and E. C. Vaughan, 

irmingham. 

16,823. CoLLtar Strups and Souitaires, G. W. Clark, 
Birmingham. 

16,324. Lerrer Boxes, G. W. Clark, Birmingham. 

16,325. Securinc Brusues to Hanpizs, J. Battersby, 
London. 

16,326. Optarnine Evecrric Discuarcgs, F. W. Golby. 
—(A. Vosimaer, Holland.) 

16,327. PorTaBLe Automatic Sack Hoist, J. W. Turner, 


ndon,. 

16,828. Removina ScaLes from Fisx, I. Michaelson, 
London. 

16,329. Hats, C. A. Morris, London. 

16,330. Drivinc Gear for Bicycizs, G. Paterson, 
London. 

16,331. Lastina Macuines, A. J. Boult.—{ The Consoli- 
dated Hand Method Lasting Machine Company, United 
og: 

16,382. Pans, W. H. Mullins, London. 

— Carriages for Raitways, J. W. Cawdery, 

ndon. 

16,334. Encing, A. Howard, London. 

16,335. Motors, J. C. Margetson, London. 

16,336. MANUFACTURE of ARTIFICIAL SILK, H. K. Tomp- 
kins, London. 

16,337. Burxp Rouuer, E. R. Kain and R. E. Sharman, 


mdon. 

338. Heatinc Rartway Carriaces, M. W. House- 

hold, London. 

16,339. Means for Degstroyinc Ants, O. Cordoba, 
London. 

16,340. Manuracture of Starcu, 8. W. Wilkinson, 
Derbyshire. 

16,341. Pouttry Coup and Caicken Rwy, N. G. Rab- 
betts, London. 

16,342. Mecnanism for Meters, C. O. Bastianand H. C. 
Hodges, London. 

16,343. Or_er, L. Hirsch, London. 

16,344. Covers for Pneumatic Tires, E. Martin, 
London. 

16,345. Propuction of Gas, R. Haddan.—(A. Boter, 
Spain 


16 


Spain. 

16,346. ApsusTaBLE Batu Bearinos, D. G. Gordon, 
London. 

16,347. Tires, P. de Dual, London. 

16,348. Ianrr1on APPARATUS for Enarings, D. G. Gordon, 
London. 

16,349. Pweumatic Tire Coverine, F. J. Heisei, 
London. 

16,350. CycLe Sappue, E. Strecker, London. 

16,851. Burwer, G. Shenton and D. A. 8. de Villepigue, 
London. 

16,352. SHogs, C. Lion, London. 

16,358. Lamp Rervectors, &c., T. Pallme-Kénig, 
London. 

16,354. Urimisation of Om Enoines, W. Smith, 


— ApPAaRatus for TRANSMITTING Motion, W. Smith, 
ondon. 
16,356. Or Sroves and their Casinos, H. T. Fenlon, 


ondon. 

16,357. Tennis Rackets, W. Hall and P. Leonard, 
—— 

16,358. ELzcrric Rartways and Tramways, H. J. Gill, 
Liverpool. 

16,359. Pens, W. H. O'Keefe, London. 

16,360. Route Inpicator for VeHicizs, W. F. Stanley, 
London 


16,361. “Sprayinc” Oris, L. Rusden and R. Eeles, 
London. 

16,362. Tox Cup for Pepats of Cycies, E. Casse, 
London. 


16,363. Prorectinc Drivine Betts, H. H. Lake.—(The 
Firm of A. Massoni e Moroni, Italy.) 

16,364. Macuine Bextine, H. Ellis, London. 

16,365. Reparrine Tires, C. 8. Howe and J. W. Lang- 
ley, London. 

ee Enotnes, G. G. and R. O. Blakey, 

naon. 

16,367. SELF-PROPELLED CARRIER Cycves, H. J. Law- 

son, London. 


24th July, 1896. 


16,368. ATTACHING Brus Heaps to Sra1zs, H. Palfree, 
Nottingham. 

16,369. Erectina Scarrotpinc, L. and L. Holling, 
Sheffield. 

16,370. Tires, J. and H. Tweedale and J. Nuttall, 
Oldham. 


16,371. ScREw WATER-TUBE PRoPELLER, H. W. Asher, 
Lichfield. 

16,372. CLEANSING WASTE TIN-PLATES, W. R. Renshaw, 
London. 

16,373. Distriputinc Evectricity, W. Illingworth 
and T. Smith, Manchester. 

16,374. Carp CLoTHING, A. Hitchon, Accrington. 

16,375. Miners’ Lamps, J. Anderson and J. Marshall, 
Glasgow. 

16,376. Cycte Bracket, R. Nicholson.—{ W. H. Miller, 
United States.) 

16,877. Brusues, A. Ireland, Sheffield. 

So Buinp Mecuanism, W. 8. Laycock, 

effield. 
16,379: CaLenpars, EB. de L. Little, Northallerton. 
—_ “att Foe Sienat Macutng, R. E. Moore, 


ord. 
16,381. AMBULANCE STRETCHERS, R. R. Thom, Kilmar- 


nock. 

16,382. CycLe CHain ADJUSTMENTS, C. T. B. Sangster 
and L. W. Huber, Birmingham. 

16,883. Sart Currs, J. Laird and Hogg and Mitchell, 


anchester. 
_— Fiusnine Cisterns, E. H. Parkinson, Brad- 
ord. 
16,385. Gas Ovens, A. E. Bautz and H. Rother, Man- 
chester. 


16,386. SPRING Martrresses, T. Mellor, Manchester. 
6,387. INFLATING Pneumatic Tires, P. Wigley, Bir- 


m m. 
~~ ingame Trres for Cycies, P. Wigley Bir- 


mingham. 

16,389. Przumatic Tire for Cycuzs, P. Wigley, Bir- 
mingham. 

16,390. Omnrpus and TramcaR Tickets, M. Solomon, 
London. 

16,391. ADVERTISING CRICKET MatcHes, J. Cl 
Rochdale. : _ 

16,392. Mgasurina OxyGeEN, The Manchester Oxygen 
(Brin’s Patent) Company and W. M. Jackson, Man- 
chester. 

16,393, RECORDING | the TRANSMISSION of Power, M. 


16,804. Sow Bursps for Giass-Hovses, J. Hardie, Man- 











16,395. Cooxina Ranoes and Firepiaces, J. Hardie, 
anchester. 
—_ Puncture-proor Tire Pappine, 8. Miller, 


mdon. 
16,897. Gas Sranps, W. Harris and E. E. Lewis, Bir- 
mi 5 
16,398. Paps for Hernia, &c., Trusses, T. P. Salt, Bir- 
ingham. 


ming) 
16,399. AuTo-cars, A. Birkmyre, Glasgow. 
16,400. System of Orgratinc Hanp Hoists, R. Mid- 


16,401. "hee for Cycies, &c., J. 8. Jennens, Bir- 
4 — and Suave for Canpizs, W. Higgins, 
16, fo eee for Maxine Ruos, &c , J. Brown, 
—. Execrric Betis, 8. Jevons and W. Collins, 


16,405. ADsusTING the Tension of Drivine Carns, J. 
Favets, London. 
ay oer Cuan for TransMiTriInc Power, J. Favets, 


mdon. 

16,407. Encine-room Te_zcrapH, &c, C A. Baker, 
mdon. 

16,408. Cuars Gearinoe for Cycies, C. F. G. Low, 


ndon. 
16,409. Screwed Jornts, V. I. Feeny, London. 

16,410. Serra, Curve Drawine Apparatus, W. Kiel- 

horn, London. 

16,411. INFLATABLE Tires and WHEEL RIMS THEREFOR, 
A. Briggs, ndon. 

— oe Vatves for Hypravtic Apparatus, W. James, 

m 


on. 

16,418. WasHino and PouisHinG Winpows, G. Brunton, 
London. 

16,414. Pze.ine Fruit, A. Garrison, jun., and F. Barr, 
London. 

16,415. Socks for Boots and SuHogs, J. T. Cooper, 
London. 


16,416. Batt Bearinos, A. Bickel, London. 
16,417. Mitk and Liquip Cooter, J. Watson, Dids- 
b 


ury. 
—, ReoutatTinc Arc Lamps, &c., W. de Graaff, 
mdon. 
16,419. Extractinc Metaxs from Ores, P. M. Justice. 
—+ J. H. King, France.) 
16,420. TREATING Hipes for T1rrEMAKING, E. 8. Cook, 


London. 
16,421. Dynamo Recu.ator, A. Heusch and P. Brandt, 
ondon. 
16,422. Cyciz Construction, F. H. Young and J. 
Jones, Birm: 
16,423. Screw 
London. 
16,424. Moror Cars and Macuinery, R. Haddan.—(P. 
Pouchain, France.) 
16,425. Burninc Liquip Fvet, G. Shenton and D. A. 
F. de Villepigue, London. 
16,426. Game, E. M. Johns, London. 
16,42%. Cycies, J. H. Howell, Liverpool. 
a — or Transit of Coat, J. Cowan, 
ve > 


Pnceezssce of Vessets, J. Formby, 


16,429. Suirt Currs, T. 8. Davies, London. 

16,430. Curative Appiiance, H. Hausmann and H. 
Wolff, London. 

16,481. Unxpornc Door Fastenines, W. Miiller, 


London. 
16,482. Purniryinc ACETYLENE Gas, &c., A. Schmidt, 


mdon. 

16,438. Tram Motors, E. de Pass.—(M. Johannet and 
G. Dupont, France. 

16,434. Enornes, P. E. Singer, London. 

16,485. INCANDESCENT LAMP FILAMENTS, 
Bowen, London. 

16,436. Pavine Buiocks, J. Leuba, London. 

16,437. Prez Stoppers, J. Jones, London. 

16,438. Pepats for Cycues, J. F. Sleat, H. Skelton, 
and C. Horsley, London. 

16,439. Securinc Hanpie Bars, &c., J. G. Horsey, 
London. 

a Sranp for Bicycies, Hats, &c., A. Teasdale, 

mn 
16,441. 


F. E. W. 


on. 

ExrractineG Sucar from Mo.asses, W. Feld, 
mdon. 

16,442. Drivinc Gear for VELOcIPEDEs, H. Snowman, 


mdon. 

16,448. IncrEasING Heat Propvuction, O. Imray.— 
(C. V. Potter, Australia.) 

16,444. Rixos for ELastic WHEEL Tires, A. Mitchell, 


mdon. 

16,445. Rartway Pont, Siemens Bros. and Co., Ld.— 
(Siemens and Halske, Germany.) 

16,446. Stucco FLiowers, Leaves, &c., T. Reinherz, 


mdon. 
16,447. SELF-PROPELLING VEHICLES, &c., C. Davis, 
ndon. 

16,448. Raz Cuairs, J. P. Nunn, London. 

16,449. CoLourinc Martrers, R. Vidal, London. 

16,450. Licutine Gas, H. H. Lake.—(W. Bohm and M. 
Sternberg, Germany.) 

16,451. Cycite Locks, A. Kohl. London. 

16,452. Cyctz Axes, 8. Chandler, jun., and J, 
Chandler, London. 

16,453. Sgatinc Recepracies, C. A. Kaless and G. 
Hansen, London. 

16,454. Rotary Enornes, B. Kahl, London. 

16,455. WAaTEeR-TUBE STzaM GENERATORS, B. Kahl, 


mdon, 
16,456. An Improvep Nut-tock, W. J. Holloway, 


mdon. 
16,457. SoteNorp Cores for VoLTMETERS, P. Brandt 
and A. Heusch, London. 
16,458. Brassges for ConNEcCTING-RODs, W. Sisson, 
mdon. 
16,49. Fiurp for Crank-sHarT Encines, W. Sisson, 
mdon. . 
16,460. Exastic TrrEes for CycLe WHEELS, 8. Crowder, 
London. 


on. 
16,461. Dots’ Houses, A. E. Walker, London. 
16,462. Construction of METAL BaRRELS, G. W. Hughes, 


London. 
— Motor Wacons, W. Baines and W. Norris, 
ndon. 
16,464. Recrprocatinc Enoines, A. J. Boult.—(K. 
Henschel, Germany.) 
16,465. Motor or SELF-PROPELLED VEHICLES, A. Bollée, 
London. 


25th July, 1896. 
16,466. VELocIPEDE with Sprines, C. D. Durnford, 


ent. 

16,467. Loapinc and Discnarcinc Coat, G. Taylor, 

— SHoxs for TRAWL OTTER Boarps, H. F. Fourny, 
vu 


16,469. Szatinc Biocks for Steam Borters, W. McG. 
Greaves, Manchester. 

16,470. Pyeumatic Brakes for Cycizs, R. J. Wilkin- 
son, Manchester. 

16,471. Brti1arp Cuss, J. Barker, Manchester. 

16,472. DouBtinc Frames, B. and F. A. Holt, Man- 


chester. 

16,478. CycLe SappEs, 8. Llewellen, London. 

“eS Cycite Grip Brake, P. T. Somerville-Large, 
are. 


16,475. Exectric Arc Lamps, E. and A. E. Jones and 
G. Kynoch and Co., London. 
16,476. Lockine the SterRine Gear of Cyrcuss, F. J. 
ns, Glasgow. 
16,477. Bortte, L. C. Kendall and J. Black, East 
ton, Mass., U.S.A. 
16,478. ConsTANT SERVICE WATER SuppPty, B. B. Dadley, 
London. 
16,479. SypHon CisteRNs, M. J. Adams, London. 
16,480. MustacHio Banpaces, C. Angermayer, Liver- 


pool. 

16,481. Tire Vatves, J. A. N. Edge, Bolton. 

16,482. Hat Supporters, H. E. Vero, Atherstone, 
Warwickshire. 

16,488. Water Taps, J. 8. D. Shanks and J. MacCor- 
mac, Belfast. 

16,484. Botrtz WasHING Macuines, C. E, Peters, 
Manchester 








16,485. Maxine Composire Armour Puates, D. Col- 
ville, jun., Glasgow. 

16,486. Sauce Borrues, W. Hutchinson, Leeds. 

ASS. Hanpvwe-sars for Cvcies, FE. W. Lancaster, Bir- 


mingham. 

16,488. Suzet Metrat Buckets, J. Ralph and J. A. 
Jordan, Wolverhampton. 

16,489. Weavine Looms, F. Rosskothen and G. Keigh- 
ley, Halifax. 

16,490. Weavinc Looms, E. Hollingworth, Dobcross, 
Lancashire. 

16,491. CuLinary Srrarmsinc Urensiis, B. B. Lee, 
Wolverhampton. 

16,492. WaTER-TUBE BorLers, R. Elliott, Newcastle- 
on-Tyne. 

16,498. SpanneR or Wrencu, P. J. 8. Harlow, Bir- 
min, e 

16,494" Ink Bort es, J. Somerville, Edinburgh. 

16,495. Derectinc Punctures in Tires, W. Snelgrove , 
Birmingham. 

16,496. Corron Sprnninc Macutves, J. Taylor, Man- 
chester. 


mdon. 

16,498. Cop SHuTTLEs and Covers, A. Balfour, Dundee. 

16,499. Cycixs, B. Thompson, London. 

16,500. Wueex Tires, W. 8. Smith, Glasgow. 

16,501. Picxine Straps of Weavinc Looms, J. Owen, 
Manchester. 

16,502. ELrecrric Crockxs, W. Whitehead, Manchester. 

16,5038. SpeeD VARYING Gzars, W. Whitehead, Man- 
chester. 

16,504. Instrument for InpicaTinc the Trim of a 
VessEL, G. W. Eldridge, London. 

16,505. Bicyctes, W. B. Henderson, Glasgow. 

16,506. Loom Pickers for Weavinc, A. D. Stewart, 
Glasgow. 

16,507. InpicaTine the Speep of Cycies, J. A. Codd, 
London. 

16,508. Bopice Stay for Cuitpren, R. W. Clarke, 
London. 

16,509. FanLicuts, W. Youlten, London. 

16,510. Wicker for PLayine Cricket, A. 8. Walker, 


mdon. 

16,511. ToorHep Gearine, C. Pardoe and G. Dallison, 
mdon. 

16,512. DeronaTinc Enoryes, P. E. Singer, London. 

16,513. ATTACHMENT for CycLE AIR VALVES, A. Marchant, 


mdon. 
16,514. Improvep Execrricat Switcues, W. J. Davy, 
mdon. 
16,515. An AMBULANCE Bep, G. A. Offer, London. 
16,516. AccuMULATOR BatrTeries, J. V. and H. H. 
Sherrin, London. 
16,517. Unitine Kyitrep Fasrics, G. A. Cartwright, 


mdon. 
. Paste for Paintinc Purposes, J. McMaster, 


TaBLeE Game in Imitation of Gotr, C. F. 
Jackson, London. 

16,520. AMBULANCES, The Right Honourable D. M. B. H. 
Cochrane, London. 

16,521. RecuLaTIne SteaM Bower Feep, A. F. Yarrow, 


London. 
16,522. Disinrectinc Opsects by Steam, A. Rastelli, 


London. 

16,523. Winpow Buinps or SHaves, J. F. Adams, 
London. 

16,524. THERMOMETERS, A. G. Capel-Davies and H. 


Allen, London. 
16,525. BuriLpinc and 
Selberg, London. 
16,526. Bicycies, Tricycies, &c., F. J. Osmond, 


mdon. 
16,527. Hay Macuines, F. K. and H. A. Woodroffe, 


INSULATING MATERIAL, E. 


ndon. 

16,528. CompREssep Air Brakes, R. Haddan.— 
(Metzeler and Co., Germany.) 

16,529. Sincte Pitz Vetvets, R. Haddan.—(G. Wer- 
theimer, Germany.) 

16,530. Crcte Woop Rims, J. H. Kydd and J. B. 
Mitchell, Canada. 

16,531. VELocrPepEs, M. Owens, London. 

16,582. Couptincs for GarpEN Hoss, G. 8. Spurrier, 
London. 

16,583. FiLaMENTs for ELectric GLow Lamps, F. de 
Mare, London. 

16,534. Frtaments for ELrecrric Giow Lamps, F. de 
Mare, London. 

16,535. Improvep Susstitute for Dice, H. Brauck- 
mann, London. 

16,536. Batu Jornt, C. Kiihn, London. 

16,537. Hanpies for Cycies, C. Bauer, London. 

16,588. NavIGABLE Crart, W. Green, London. 

16,539. CaBLes for Exrecrric Licutine, P. Ormiston 
and 8. B. Apostoloff, London. 

16,540. Arrixinc CrcLte Hanpvss, 8. and I. Phillips, 


mdon. 

16,541. Maxine So.ipir1ep Perro.evm, M. Ekenberg, 
mdon. 

16,542. ScurcHinc Macuines, E. G. A. Schenson, 


ndon. 
16,543. A New or Improvep Picket Fork, T. Turville 
London. 


27th July, 1896. 


16,544. Cameras, J. E. Thornton and E. Pickard, 
Manchester. 

16,545. Brake for Bicycies, &c., 8S. Waters, Tunbridge 

cus. 

16,546. PREVENTING FLANNELS SHRINKING, T. Illing- 
worth, Bradford. 

16,547. MeraLuic Leno and Lapret Errects, R. Fitton, 
Manchester 

16,548. ENTERING PLeasuRE Boats, F. W. Zimer, 

on. 


mdon. 
16,549. Frre-crates, D. Birkett and R. K. Howat, 


mdon. 

16,550. Automatic Louvre Door, &c., W. Nicholson, 
Sheffield. 

16,551. CommutatTor Prorector, A. B. Roxburgh and 

D. Green, Birmingham. 

2. EvaporaTine Apparatus, R. H. F. Finlay, 
Belfast. 

— Drivinc Gear, J. G. Squire, Newcastle-on- 

'yne. 

16,554. Gas and similar Enouyes, E. H. Birley, Man- 
chester. 

16,555. Smoke PrevENTION APPLIANCES, W. McG. 
Greaves, Manchester. 

16,556. CoLLectinc Letrers, A. E., Smethurst and J. 
Walker, Keighley. 

16,557. Harm CurLinc Appiiances, R. Heslop, F. W. 
Myers, and A. Heslop, Leeds. 

16,558. PRoPrLLING Droveeae and Tricycies, G. 
Peverall, London. 

16,559. Butter Coo.ers, G. Peverall, London. 

16,560. Iron Gotr CiuB Heap, G. Lowe, St. Anne’s-on 
the-Sea. 

16,561. ScHoot SuiatTe, J. E. Surridge and L. Tutt, 

+ + 


n. 
16,562. Hen Coops or Setrine Boxgs, J. W. Fenwick, 
arrogate. 
16,563. Tospacco Pipgs, J. Norman, Bootle. 
16,564. AFFIXING PEDAL to CycLz Crank, C. E. Corbitt, 
orley. 
15,565. Frxinc Omer in Hanpe Bar, C. E. Corbitt, 


orley. 
mee Execrric Betis or Sienas, J. Rendell, 


vizes, 

16,567. UMBRELLA Frames, 8S. Wilkinson, Manchester. 

16,568. WARPERS’ and WEAVERS’ BEAMS, J. Mills, Man- 
chester. 

16,569. Diss, J. Sherwin, Manchester. 

16,570. RENDERING Woot UNSHRINKABLE, T. Illing= 
worth, Bradford. 

16,571. MerHop for CarriaGE WHEELS, B. J. Malcny, 
Edinburgh. 

16,572. VaLves, J. Murray, Glasgow. 

— VELOCIPEDE SADDLES, D. M. McKinlay, Stirling 
shire. 

16,574. BorLer Heatine, F. Grube, Hamburg. 

16,575. Borrizs, F. A. Young, London. 
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16,576. RuLERS and ArTracHMENTs, G. Cadewell, Bir- 
mingham. 
16,577. Bep Rest, H. B. Hollis and G. T. Jones, 


ndon. 

16,578. Macuinery, J. E. L. Barnes.(W. Wall, United 
States. 

TEP ecmomnnel, Weeoas. Leseavaanty, A. Maxfield, 

mdon. 

16,580. LaBets, J. Maxfield, London. 

16,581. Botts, J. Corp, London. 

16,582. Cotour Propvuction, T. R. Shillito.—(J. R. 
Geigy and Co., Switzerland.) 

16,583. Fasrics, P. M. Justice.—‘The Standard Paint 
Co., United States ) 
16,584. MOUTHPIECES S. R. English, 

London. 

16,585. RoLLER Bearinos, E. W. Hughes, London. 

16,586. Propettinc Veuicies, J. Swallow and B. 
Bailey, London. 

16 587. Prop, T. Stevens, London. 

16,588. VeLocipepes, B. Phelan, London. 

16,589. Sears for VeLocirpepEs, &c., E. N. 
London. 

16,590. Rop Covetines, F. J. Talbot and W. Clarke, 
London. 

a SptasH Guarp for Use in Cyrcies, A. Moody, 

‘ent. 

16,592. PLuc, B. Hawke and The London Electric 
Wire Co., London. 

16 593. CuiseLs, W. Osment, London. 

16,594. Fastentnc for Sash Winpows, 8. Hurlock, 
London. 

16,595. BrusHes, A. W. Coulter, London. 

16,596. BrusHes, A. W. Coulter, London. 

16,597. Barreries, R. M. J. Heurtey and P. Germain, 
London. 

16,598. CycLes, W. J. Engledue, London. 

16,599. Maeic Lanterns, J. H. Pepper, London. 

16,600. CHROME-DRESSED LeaTHER, E. Avellis and E. 

dster, London. 

16,601. Frames of Grinpstonegs, F. W. Follows, Man- 
chester. 

16,602. Protective Device for Lenses, H. H. Lake — 
(Blektricituits-Actiengesellschaft vormals Shuckert and 
Co., Germany.) 

16,603. CLEANING IRon and Steet, C. F. W. A. Foche, 
London. 

16,604. TREATING CoMPLEX SULPHIDE OREs, F. Ellers- 
hausen, London 

16,605. CLEANING Batt Bearinas, F. E. Strangward, 
London. 

16,606. Gummtnc Macuivyes, C. M. Bintcliffe and J. 
Walker, London. 

16,607. SIGNALLING Apparatus for VEHICLES, F. R. 
Simms, London. 

16,608. Compasses, J. D. M. Blain, London. 

16,609. SHEEP Diprinc Apparatus, C. T. 
London. 

16,610. Boats’ Oars, W. T. Lord, London. 

16,611. Rai Joints, J. McKenny, London. 

16,612. Linotype Matrices, The Linetype Company, 
Ld.—(The Mergenthaler Linotype Company, United 
States.) 

16,613. Corkscrews, R. Corbin, London. 

16,614. Hooks and Eyes, A. Donnellon, London. 

16,615. Wau Tres, F. W. Rhodes, London. 

16,616. SEPARATING Susstances, W. Johnson and H. 
Walker, London. 

16,617. ParperR PerroraTorR and Currer, 8. Marsh, 
London. 

16,618. Paper BINDER 
London. 

16,619. Toorn Powper Boxes, E. Eggers, London. 

16,620. ApPLIaNcE for Hotprnc FLowenrs, C. A. Wheeler, 
London. 

16,621. Rotary Sirtrnc Macuines, J. E. Lyndall, 
London. 

16,622. Cycle WHeets, F. W. Schroeder and H. M. 
Clark, London. 

16,623. Macuines for MakinG TyPe-Bars, F. E. Bright, 
London. 

16,624. PRoPELLING Gear for CyrcLes, W.J. R. Watson, 
London. 

PREVENTING INGREss of Dravucut, H. D. 

Roberts, London. 

STUFFING-BOX METALLIC Packina, J. Airey, 
London. 

16,627. INCANDESCENCE Gas Lamps, E. Zimmerling, 
London. 

16,628. LetreR Fasteninc, P. J. Weekes and H. G. 
Downton, London. 

16,629. Castes, J. D. R. Blain and W. J. Pawson, 
London. 

16,630. Rotary Expiosive Enoines, &c., A. Beetz, 





for PIpEs, 


Smith, 








Macadam, 


and Fastener, S. Marsh, 


on. 

16,631. Mitt for Grinpinc Svucar, &c., L. Potey, 
London. 

16,632. Poriryinc Casks, W. J. Engledue and C. J. 
Yarnold, London. 

28th July, 1896. 

16,633. CyLinpErRs for Enarnegs, J. Fielding, Upton St. 
Leonards. 

16,634. Topacco Pipes, R. Thompson, Oswaldtwistle. 

16,635. AppLiANce for TapPrinGc BARRELS, E. Ball, 
Walsall. 

16,636. BicycLe Brakes, A. E. Schurr, Sidcup. 

16,637. Spee Gear for Cycies, J. Bennett and W. R. 
Rooth, Marlpool. 

16,638. FIRE-LIGHTER, T. P. Wood, London. 

16,639. BrttiaRpD Scorinc Apparatus, J. G. Dixon, 
London. 

16,640. MetTatiic Roortne, L. K. Biach, Manchester. 

16,641. Dovsite Catcu Sarety-prxn, W. W. Waight, 
Mortlake. 

16,642. BEpD-PILLOW 
chester. 

16,643. INDIA-RUBBER BUFFER Sprinos, R. T. Glascodine, 
London. 

16,644. ATracHtnc Contacts in Gas Burners, F. R. 
Boardman, London. 

16,645, WHEEL Tires, B. F. 8. Baden-Powell, London. 

16,646. Looms, S. Learoyd and W. H. Taylor, Hudders- 
field. 

16,647. Gear Cases for Cycies, H. J. Walters, Wolver- 
hampton. 

16,648. PRopvUcING R. W. Pike, 
London. 

16,649. LycuBators, P. Walsh, Manchester. 

16,650. CycLe Cuan and Caszg, W. H. Higgitt and W. 
Crowson, Birmingham. 

16,651. VALVE MecuanisM of Accorpions, O. Spaethe, 
London. 

16,652. Lockinc Doors of ELevators, J. D. Connor, 
Glasgow. 

16,653. Prrpzk Wrencu, E. B. Frizelle, London. 

16,654. Boots and Snogs, C. Barclay.—(E. D. Frisiell, 
United States.) 

16,655. Printinc CIGARETTE Papers, C. P. Foster, 
Chesterfield. 

16,656. Pap StitcHinc ATTACHMENTS for SEWING 
Macuines, W. H. Inslee.—(The Singer Manufacturing 
Co., United States.) 

16,657. MEasURING ELectric Enerey, G. A. J. Telge, 
London. 


Firtincs, C. G. Virgo, Man- 


Motive Power, 





16,658. AkINDUNOS SappLe, &c., J. G. Surman, 
Liucoln. 

16,659. Sream Vapour Conpenser, &c., J. Foster, 
Glasgow. 

16,660. Gas Encrnes, T. J. Bennett and W. F. Thomas, 
Birmingham. 


16,661. Harr-pins, M. B. Payne, Birmingham. 

16,662. Tires for CycLe WHEELS, R. W. Ridley and O. 
West, Birmingham. 

16,668. BREWERS’ Wort SamMpLe Cooier, A. Fox, 
Trowbridge. 

16,664. RarLway CarriaGe Doors, F. Barton, jun., 
Burnley. 

16,665. SHreLps for FrEpInc Bortries, G. Cope, Bir- 
mingham. 

16,666. CONTROLLING VEHICLEs, E. B. Fenby, Bir- 
mingham 


16,668. CooLtine Encine Cyuinpers, E. B. Fenby, 
Birmingham. 

16,669. Trace wnd Pote CHain ATrAcHMENTS, B, 8, 
Weston and H. S. Wilton, London. 

16,670. Manuracturine Casks, R. Collen and G. Mills, 
London. 

16,671. TreaTING BaR.Ley for Brewine Purposes, J. 
Dunn, Glasgow. 

16,672. Soar Hotper, L. Bier, Brussels. 

16,673. OrreR Trawt Boarps, H. F. Fourny, Hull. 

16,674. Courtine Apparatus, P. W. and H J. Miller, 
London. 

16,675. Tires for Ve.ocirepes, &c, L. Lenton, 
Coventry. 

16,676. WaTeR-cLosets, J. Duckett and Son, Ld., and 
J. Duckett, London. 

xg Seat Paps for WaTeR-cLosets, E. E,liott, New- 

ury. 

16,678. Brcycies, A. Harris, London. 

16,679. ELastic NoN-PUNCTURING TIRE, R. Willington, 
London. 

16,680. CycLes, B. Green, London. 

16,681. Cycxies, C. Schénlank, London. 

16,682, WaTER-cLosEt Sgats, T. C. Stocks, Dundee. 

16,683. ExLectric CURRENT TRANSFORMER, J. 
McMullen, London. 

16,684. AuToMaTic BicycLe Protector, C. Peters, 
London. 

16,685. Propucine Merats and Attoys, C. Vautin, 

ndon. 

16,686. BorrLes and Wirine of same, W. H. Howell, 
London. 

16,687. Device for ReLeasinc Suips’ Boats, J. Griffin, 
London. 

16,688. Furnaces and Rocxinc Grats, A. Pillatt, 
London. 

16,689. FLUsHING ARM for WaTER-CLOsETs, W. H. Jones, 
London. 

16,690. BrusHEs, L. Bradshaw, London. 

16,691. Brus and Pap, L. Bradshaw, London. 

x . Gas, W. L. Wise.—(B. Thomson, United States.) 

16,693. CLostna WATER-TIGHT Doors, G. H. O. Rose, 
London. 

16,694. Boat PRoPELLING Apparatus, E. A. McLachlan, 

mdon. 

16,695. CycLes, F. Ljungstrem, London. 

16,696. VisiTiInc Carps, A. K. Sutton, London. 

16,697. DRawrnc Boarps, J. G. Sanderson, Salford. 

16,698. SEPARATING Metats from their SULPHUR Com- 
pounps, F. W. Golby.—(M. Liebig and the Actien- 
Gesellschaft fiir Zink Industrie, vormals Wilhelm Grillo, 
Germany.) 

16,699. BicycLE Ho.pers or Ciamps, F. E. Stuart, 
London. 

16,700. Car Steps, D. R. Wing, London. 

16,701. MecHanicaL Movements, H. Tuttle, London. 

16,702. CycLe Tires, J. M. Macintosh, Woolhampton, 
Berks. 

16,703. Burrons and Button Fasteners, H. Kerngood, 
London. 

16,704. CycLe Sapp.es, B. Green, London. 

16,705. Pepat Cranks of Cycies, O. Imray.—(The 
Lackawanna Wheel Co., United States.) 

16,706. Sounptnc Boarps, C. Zach, M. Friedmann, 
and A. Beck, London. 

16,707. LuBricaTinc Apparatus, C. H. Berry and J. 
Snowdon, jun., London. 

16,708. RecuLatinc Apparatus for Gas Enotes, C. G. 
Hunt, London. 

16,709. Fotpinc Suarts for Venicies, W. Legge and 
A. Holt, London. 

16,710. Lamps for VeLocipepes, H. H. Lake.—(IV. S. 
Hamm, United States.) 

16,711. Maxine Button Backs, H. H. Lake.—(F. J. 
Ludington, United States.) 

16,712. FasTENING of Carp CLOTHING to Fats, H. H. 
Lake.—(R. W. Hunton, United States.) 

16,713. Motor Veuicues, C. H. Barrows, London. 

16,714. Fitterine of Water, G. H. Sellers, London. 

16,715. SAND-PAPERING Macuines, W. Black, London. 

16,716. Motor Venices, H. C. Baker, London. 

16,717. PastepoarD Boxes, H. H. Lake.—(R. P. Brown, 
United States.) 

16,718. Vatves for Steam Enoines, H. H. Lake.—(H. 
R. Fay, United States.) 

16,719. Pysumatic CusHion Sappiery, A. L. C. De 
Lautreppe and F. Goodwin, London. 

16,720. Betts for Cycies, A. F. Rockwell, London. 

16,721. Gas, &c., Moron Encrnes, F. W. Lanchester, 
London. 

16,722. VENETIAN Buinps, C. L. Busch and C. E. Soder- 
man, London. 

16,723. Brake for VELocipepes, C. R. Stevens and E. 
Eaton, London. 

16,724. WHEELS and TrrEs, H. J. Murcott, London. 

16,725. CasH Reoisters, R. Haddan.—{The National 
Cash Register Company, United States.) 

16,726. ELectrropes for Seconpary Batreries, F. W. 
Schneider, London. 

27. Brooms and Brusues, H. Gardner.—(J. R. 

Henderson, United States.) 

16,728. Propuction of ACETYLENE Gas, A. J. Boult.— 

(F. Alexandre, France.) 

16,729. Caustic Sopa, L. G. Attenborough and E. A. 

Sulman, London. 

16,730. CRYPTOGRAPHIC 

London. 

16,731. PREPARING Denrtist’s Gop, C. A. Flower and 

E. A. Flower, London. 

16,732. Rippinc Devices for Sewinc MAacuHINEs, F, M. 

Batchelor, London. 

16,733. Fountain Pens, C. J. Renz, London. 

16,724. Froorines, T. Cantwell and P. F. Gallagher, 

London. 

16,735. Burners for Gasiryinc Hyprocarsons, 8. 

Marcus, London. 

16,736. SurcicaL Dressinos, W. B. and C. P. Robin- 

son, and W. B. Robinson, jun., London. 

16,737. CoLLECTING ELEcTRIC EnerGy, J. D. R. Blain, 

ondon. 

16,738. BreecH MecuanisM, A. Silfverspeare, London. 

16,739. Bac Makinc, &c., MacHines, H. Smyser, 

London. 

16,740. Pepa.s, A. Koch, London. 

16,741. WatcH Houiper, A. Koch, London. 

16,742. TricGeR Devices for SmaLu-arms, C. Colbert, 

London. 

16,743. Tray for the AsHEs of Cicars, G. Guest, 

ndon. 

16,744. BELTING 

Crosby, London. 

16,745. Connectinc Rops for Pumps, D. J. Crosby, 

London. 

16,746. Soap MANUFACTURING AppaARATus, W. F. Hay- 

wood, London. 

16,747. TREaTING Wines, P. W. May and B. E. R. 

Newlands, London. 

16,748. Lemon Juice Extractor, L. F. Leightner, 









INSTRUMENTS, R. Harte, 


for TRANSMITTING Power, D. J. 


vondon. 
16,749. Doors for Pouttrry Hovses, T. N. Banner, 
mdon. 
16,750. BicycLe Cuain, T. Holt, London. 
16,751. MuctLace Botte, H. M. Canan, London. 
16,752. Two-LINE LETTER ATTACHMENTS for LINOTYPES, 
P. T. Balls, London. 
16,753. WorKING HypDRAULICc ELEvaTors, N. P. Roberts, 
mdon. 
16,754. BicycLe Tires, H. Bingham and J. A. Wallace, 


ndon. 

16,755. Licuts for Sea-cornc VessELs, E. J. Campion, 
London. 

16,756. MuFFLES, Elkington and Co. and H. T. Fellows, 
London. 


on. 
16,757. Drivinc Cuan, J. R. Green and A. E. 
Matthews, London. 
16,758. Device for SHowixe Faprics, B. Nichols, 
London. 
16,759. Apparatus for CrusHinc Orgs, D. B. Morison, 
London. 
16,760. Document Casrvets, 8. 
Hellebrand, London. 
16,761. PNEUMATIC -TIRED CyciEs, &c., A. Bowles, 


G. Browne and J. 





16,667. Gas and O1 Enotnes, E. B. Fenby, Birming- 
ham. 





16,763. Dinner Prates, CO. R. A. and R. H. Forge, 
London. 
16,764. Process of Tanninc Hipes, J. Blunck, Liver- 


pool. 

16,765. Securinc Lapis’ Dress Skirts, D. Shilton, 
Manchester. 

16,766. Extraction of Fats, O1s, &c., J. Merz, 
London, 

16,767. Cramp for SuspENDING Gowns, O. Keirsner, 
London. 

16,768. ConnecTING TuBgs of BicycLEs, E. Woschke, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


658,452. Excavator, W. H. Fulcher, Stockton, Cal. 
—Filed December 10th, 1895, 

Claim.—{1) In an excavator such as described the 
combination with a digging mechanism adapted to 
separate the earth from the sides, then to cut it away 
from in front, of an elevator mechanism to catch the 
earth when cut from in front and convey it to a raised 
elevation, a chute to receive the earth from the eleva- 
tor at the raised elevation and deliver it to a desired 
point, and a ramming mechanism having a paddle- 
wheel extending into the said chute to lift and drop a 
tamp, substantially as described. (2) In an excavator 
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such as described and in the digging mechanism 
thereof the combination of a wedge-shaped knife 
adapted to cut downward, with side knives pivotally 
connected to the said wedge-shaped knife and adapted 
to swing forward and cut upward, a screw carrying 
the said knives to raise and depress them, interme- 
diate connections between the said screw and side 
knives to force them forward of the said wedge- 
shaped knife prior to raising the latter, dogs set in the 
wedge-shaped knife, cams on the said screw to throw 
the said dogs into the bank and withdraw them 
| during the first part of the rise of the said screw, and 
| driving mechanism to engage the threads of the said 
screw to raise and lower the same, substantially as 
described. 
558 473. VaLve For Steam Cy Linpers, M. Berger, 
South Bethlehem, Pa.—Filed March 3rd, 1896. 
Claim.—(1) The combination, with a steam cylinder 
provided with a steam chest at one side thereof, which 
is provided with a tubular extension, of a steam 
receiver within said chest and provided with a tubular 
piston or extension, which enters said tubular exten- 
sion of the steam chest, and said tubular extension or 
piston being provided with a packing ring or rings 
and follower, and the steam cylinder being provided at 
each end with supply passages, which are curved 
inwardly and outwardly and which communicate with 
the steam chest and a balanced valve, which is placed 
within the steam chest and between the walls of the 
steam chest and the steam receiver, said balanced 
valve being provided with two transverse passages, 
and said steam receiver with two similar ports or 
passages and said valve being also provided in its 
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cylinder side with an exhaust passage, which is 
formed therein and which is adapted to communicate 
with the supply passages of the cylinder, and also 
with the exhaust pipe thereof, substantially as shown 
and described. (2) The combination, with a steam 
cylinder provided with supply passages as a, at each 
end thereof, and a steam chest formed on or secured to 
one side thereof of a steam receiver within said steam 
chest, and a balanced valve mounted within said steam 
receiver, and said cylinderand said balanced valve being 
provided with transverse passages and said steam re- 
ceiver being provided with ports or openings adjacent 
to said valve, and the inner side of said valve being also 
provided with an exhaust passage, which is adapted 
to communicate with the supply passages of the 
cylinder and with the exhaust pipe, said valve being 
also provided with an operating rod and said steam 
chest with an escape pipe, substantially as shown and 
described. 


558,488. Lusricator, W. Grimes, London, and C. C. 
Wakefield, Liverpool, England.—Filed December 28th, 
892. 


Claim.—(1) In a lubricator, a steam inlet, one or 
more oil outlets, a lubricant reservoir, and a connected 
condenser, a duct connecting said steam inlet with 
said condenser, a duct connecting said steam inlet 
with each oil outlet, a duct connecting the lubricant 
reservoir with each oil outlet, and a multiple passage 
cock controlling the ducts connecting the steam inlet 
with the condenser and connecting the lubricant 
reservoir with the oil outlet, substantially as de- 
scribed. (2) In a lubricator, a lubricant reservoir and 
a connected condenser, a steam inlet, one or more oil 
outlets, a duct connecting said steam inlet with said 
condenser, a duct connecting said steam inlet with 
each oil outlet for atomising the oil into said oil outlet 
and for equalising the pressure throughout the lubri- 
cator, a duct connecting the lubricant reservoir with 
each oil outlet and passing through a suitable sight- 


trolling the ducts connecting the steam inlet with the 
condenser and connecting the lubricant reservoir with 
the oil outlet, whereby the inlet and outlet ducts are 
simultaneously regulated, opened and closed without 
requiring readjustment of the oil valves and without 
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disturbing the equalised pressure in the lubricator, 
substantially as described. 
558,491. Execrric Srreet Car Moror, S. Harris, 
Cleveland, Ohio.—Filed February 10th, 1896. 
Claim.—(1) An electric street car motor having each 
of its field coils separately detachable with its core 
from the motor body and the body separable in the 
plane of the armature shaft, substantially as described. 
(2) A street car motor having each of its field coil poles 
attached to a separate cap plate and removable with 
its coils from the motor body, and having the body 
separable in the plane of the armature shaft, substan- 
tially as described. (3) A completely-incased street 





car motor having its field-coil poles integral with the 
cap plates independently detachable from the motor 
body, and having the body separable in the plane of 
the armature shaft and attached to the car truck by 
the upper portion of the body, substantially as de- 
scribed. (4) A completely-incased four-pole motor 
having its field-coil poles attached to separate cap 
plates independently detachable with the pole and 
coils from the motor body, and having the body 
separable in the plane of the armature shaft and with 
poles which divide in the same line as the body, sub- 
stantially as described. 

558,746. APraRATUS FOR GENERATING AND STORING 
ACETYLENE Gas, 0. T. de Sieghardt, New York, N.Y. 
—Filed January 3rd, 1896. 

Claim.—An apparatus for generating and storing 
acetylene gas, which comprises a water tank, a carbide 
receiver provided with perforated walls located in said 
tank, an annular storage receptacle supported above 
the water tank, a valved pipe connecting the upper 
part of the tank with the bottom of the storage 
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receptacle, a valved pipe connecting the storage 
receptacle with the service pipe of the building, a 
piston-rod attached to the top of the carbide receiver 
and guided in stuffing-boxes on the top of the water 
tank and bottom of the storage receptacles, a piston 
attached to said piston-rod, and means for raising the 
receiver above the level of the water in the tank, and 
locking it in this position so as to interrupt the gene- 
ration of the gas or recharging the same, substantially 
as set forth. 

558,866, BaLancep Sipe Vatve, G. 8. Vaughan, Oil 

City, Pa.—Filed September 20th, 1895. 

Claim.—A steam cylinder having ports, a steam 
chest inclosing the ports and having an exhaust open- 
ing in its side and having also an exterior channel 
passing from one side of the chest to a point on the 








top thereof, the channel being in communication with 
the interior.of the chest at the top of the same, and 
forming the supply opening, and a slide valve out of 
contact with the interior sides of the chest and having 
passages, the p ges being juxtaposed to the ports 
of the cylinder and to the supply orifice, substantially 
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feed device, a regulating valve for each of the last- 
mentioned ducts, and a multiple passage. cock con- 


as described, 
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PERMANENT WAY OF AMERICAN RAILWAYS. 
By E, E, RusseLt TRATMAN, 

Tue subject of the respective merits of the American 
and English types of permanent way, or track, is one 
which comes up periodically for discussion in England, 
and as such discussions are frequently accompanied by 
many inaccurate statements, owing to incomplete know- 
ledge of the actual conditions existing on American rail- 
ways, it may be of interest to present in brief some 
particulars of the American type of track as it exists to- 
day. It may be premised, however, that there is neces- 
sarily a greater diversity of details of construction than 
on English railways, owing to the more widely varying 
conditions of traffic, climate, and finance. 

The primary feature of the permanent way is the rail, 
and on American railways the flange rail is universal, 
while in England the bull-head rail is practically universal. 
Among the English arguments against the flange rail it 
is claimed that such a rail is difficult to roll, is less stiff 
in section than a bull-head rail of equal weight, cannot be 
made hard, and is necessarily carried on a great number 
of hard wood ties. Not one of these arguments holds 
good in practice. As a matter of fact, there are probably 
no harder rails made than the high-carbon flange rails of 
the Dudley type of section, many thousands of tons of 
which (of 70, 75, 80, and 100 pounds per yard) have been 
in service sufficiently long to demonstrate their efficiency. 
It was at first claimed that these high-carbon hard rails 
would be brittle, and would break under the traffic, 
especially in cold weather. Experience of several lines 
in districts where the temperature rises to 90 deg. and 
100 deg. Fah. in the shade, and goes down considerably 
below zero, has shown that the rails do not break in this 
way. The reason for this is that the rails are made both 
tough and hard by a proper proportioning of the chemical 
components, and by proper methods of manufacture. 
The rails are rolled slowly and at low temperature, the 
distribution of metal in the section being such that a 
uniform loss of heat is ensured, and a proof of this is 
afforded by the great reduction in the distortion during 
the cooling of the rails after leaving the rolls. 

It has been said that flange rails would cost more than 
bull-head rails, but there seems to be no good reason 
for this. For special sections, the mills usually charge 
the purchaser with the cost of the rolls, or charge a 
higher price for the first output, up to a certain tonnage, 
but this is to compensate for the extra preliminary cost 
in expensive rolls and other arrangements. When the 
Dudley high-carbon rails were first made, the manufac- 
turers charged about one dollar (4s. 2d.) per ton above 
the market price, on account of the extra care and trouble 
required, and the strict supervision and testing insisted 
upon. Now, however, that they have worked into the 
required methods of manufacture, the mills supply these 
rails at the regular market rates. So, if an American 
railway should decide to use bull-head rails, there would 
be at first an extra cost either in a lump sum for a set 
of rolls or in an increased price for a certain tonnage of 
output. While it is easier to roll a bull-head rail than a 
flange rail, there is no difficulty in manufacturing a 
high quality flange rail without an undue proportion of 
seconds or wasters. 





Head 42 pct. | 
Web 2/'» 
Flange 37 ” 
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The design of the section is a most important item 
in the securing of a good and well-made rail. For 
instance, if the head is thick and deep, and the flange is 
wide and thin, the edges of the flange will be almost too 
cold for safe rolling, while at the same time the head 
will be finished at such a heat that it is impossible to 
harden and compact it to the extent necessary to ensure 
a good wearing quality. A deep rail, with a wide shallow 
head, is, therefore, the best form of section for good 
rolling and good service. Close investigation and study 
of the manufacture and wear of rails have proved 
this, and nearly all modern rails conform to this 
type of section. The rail committee of the American 
Society of Civil Engineers recommended that the width 
of base should be equal to the height, and this is good 
as far as it goes; but now that tie-plates are so com- 
mon a part of track construction, it is quite permis- 
sible to increase the height beyond the width of base. 
This is a feature of the Dudley sections, and thick sec- 
tions are therefore stiffer than those of the American 
Society of Civil Engineers, as may be seen by a com- 
parison of the 80-pound rail of the New York Central 
Railroad—Dudley type—Fig. 1, with the 80-pound rail 
of the Chicago and Alton Railroad—American Society 
of Civil Engineers’ section—Fig. 2. The former is the 
higher by }-inch, this }-inch being added in the web. 
Fig. 3 is the standard 75-pound rail of the Chicago, 
Burlington, and Quincy Railroad. The 90-pound rail 
of the Chicago and South-side Elevated Railroad, Fig. 4, 
is of a decidedly bad type, with clumsy head and web. 
In height and width it is only equal to the American 
Society of Civil Engineers 80-pound section, Fig. 2, and 
the extra ten pounds of metal is so distributed as to be 
injurious rather than beneficial to the rail. In this 


particular case, the extra amount of sleeper support 
usually provided on elevated railways, and the lightness 
of the wheel loads on such railways—carrying only light 
engines and light passenger cars—are conditions very 
much in favour of the rail, but similar sections subjected 





to ordinary railway traffic have evinced*the disadvan- 
tages of this form of section. The wide top corners and 
the flaring sides of the head are specially objectionable, 
since investigation and experience have shown that the 
top corners should be of }in. to ;‘;in. radius, and that the 
sides of the head should be vertical, or only slightly flared 
outward from the top. Fig. 5 gives a comparison of two 
sections of 100 lb. rails, one of which is jin. higher than 
the other. The higher one is defective in its large top 








Cee m J A ioe) —— 

= . at ne re -pd. ey 

eee CBR BR cadued iago & South Side Elevated RR 
f Fig ON geccen nee ly ore 


corner radius, while the shorter one is defective in the 
great and disproportionate size of the head, which is a 
defect common to all the rail sections of the Pennsylvania 
Railroad. In this connection I give the following table 
of the dimensions of four sections of 100]b. rails; that 
of the New York Central Railroad is of the Dudley type, 
and that of the Chesapeake and Ohio Railway is of the 
American Society of Civil Engineers’ type. 


Dimensions of 100 lh. flange rails. 


New York, 
New Haven, 


New York Penn- Chesa- 
Central sylvania peake & 





and Hartford Rail- Rail- Ohio 
Reilreal. road. road. Railway. 
in. in. in. in. 
BelaBbir 5 hie se cg eg Sas. 
i ree. ey” Sey ies 
wi ee; etme 
Width of head, bottom sin OS 3 . rey 
Slope of side of head, deg. ... 4 4 4 .. Vert 
Depth of head... ... ... 133 13 2 «« 2°62 
Height of web... dah 343 233 3 018 
Depth of base ... 3 13 0:976 
Thickness of web ee in 0-69 
Thickness of edge of base $...— 
Height to c. of bolt hole 233 a 
Radius of topof head ... ... 12)... 14 ... 10°... 12 
Radius of top corners of head : 5 «+ ee 4 
Radius of bottom corners of 
oO. ee ore 4 oe te - 1. ia 
Radius of top fillets... ... ... eee 5. Z .. , 
Radius of bottom fillets ... 4 ca 3 z. { 
Radius of corners of base... nee aeces ae is 
Radius of side of web ... ... 12... 14 ... 8 ... Vert 
Fishing angles of head and 
TR ga oe Nera eee SR ee ae By 
Percentage of metal in head... 4165 ...408 ... 490 ... 415 
Percentage of metal in web... 2365 ....23°5 ... 185  ... 21-0 
Pereentage of metal in base... 34°70 ... 857 ... 82°5  ... 37°5 


Rails are almost invariably 30ft. long, though lengths 
of 33ft., 45ft., and 60ft. are used either experimentally 
on the open road, or at special points, such as bridges 
and tunnels. The Norfolk and Western Railroad has 


j Fig 5. 
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some of its track laid with 85 1b. rails 60ft long, and the 
Louisville, New Albany, and Chicago Railway has adopted 
33ft. as the standard length, thus reducing the number 
of joints. 

The forms of rail joint in use are very diverse. On 
some roads a tie or ‘‘ sleeper’ is put under the joint, re- 
inforced perhaps by a sleeper pretty close to it on either 
side. With the latter arrangement the angle bars or angle 


Fig 6. 
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fish-plates usually extend over the three sleepers, and have 
six bolts. This arrangement is known as the three-tie 
joint, and is shown in Figs. 6 and 7. The ordinary one- 
tie supported joint has the shoulder ties placed farther 
from the joint tie, and has shorter splice bars—or ‘‘ fish- 
plates "—20in. to 24in. long, with four bolts. Another 
form of joint is the ordinary suspended joint, shown in 
Fig. 8, and with this form various styles of splice bars 
are used, varying from 24in. in length, with four bolts, to 
34in. and 86in. in length, with six bolts. Angle bar as 





long as 48in. have been used, and lengths of 38in. and 





44in. are still in use, but the present tendency is to use 
nothing longer than 36in., and to space the bolts pretty 


closely. Angle bars are used almost invariably on main 
tracks, the general plan being to give a broad edge 
beyond the rail flange, as in Fig. 8—Southern Pacific 
Railway—though some roads use a narrow edge, as in 
Fig. 5; and others keep the angle bar above the rail 
flange, as in Fig. 3. The ‘“ bridge” joint, which is now 
coming into extensive use, has ties placed as in Fig. 8, 
but supports the rail ends by a metal base or bridge 
resting on these ties. One such arrangement is shown 
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in Fig. 9, though it is more common to use a separate 
plate for the base support, bolting the rail ends down 
upon it. 

A weak point in the track is the method by which the 
rails are secured to the ties, although it should in fair- 
ness be stated that it is really more efficient in practice 
than might be supposed by engineers accustomed to 
other methods. The ordinary form of spike, shown in 
Fig. 10, is ;‘;in. square section, and 5}in. long under 
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the head, having a rounded blunt chisel edge, which cuts 
across the grain of the tie. This is the form most com- 
monly used, though other forms are also used, most of 
which have the edge sharpened or ground to a point, so 
as to make a clean cut in the wood instead of crushing 
the fibres. It is admittedly a defective feature; but, as 
already noted, it holds better and does better work than 
might be supposed; though on lines of heavy traffic— 
especially with light rails—the section gangs have to 
spend considerable time in tightening the spikes. A few 
roads are using screw spikes on a small scale. The 
Southern Pacific Railway has some screw spikes, with 
mushroom heads, bearing direct upon the rail flange ; 
while the New York Central Railroad has some which 
are driven at an angle, and hold the rail by means of 
clips or clamps. 
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A great deal has been said of late about the amount 
of timber and number of ties used to support the rails 
of American railways; but in a recent letter to THE 
EneGIneEEr I have pointed out that sixteen ties, 8in. wide 
and 8ft. to SH{t. long, is a fair average of American rail- 
way practice; as compared with eleven ties, 10in. wide, 
9ft. long, which is the standard English practice. I am 
strongly in favour of the narrower tie and closer spacing. 
On Fig. 8 is shown the arrangement employed by the 
Southern Pacific Railway, having the rails laid with 
broken suspended joints, and sixteen ties under each 
80ft. rail length, the joint ties being 8}in. apart in the 
clear, and the other ties spaced about 23in. centre to 
centre. On Fig. 11 are shown the arrangements of three 





railways. The Lake Shore and Michigan Southern Rail- 
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way has fifteen ties to a rail length, the ties being 
uniformly spaced, and the rails being laid with square 
suspended joints. The Pennsylvania Railroad used four- 
teen ties, the joint ties 20in. centre to centre, and the 
intermediate ties uniformly spaced; the rails have 
square suspended joints with six bolts. The New York 
Central Railroad uses sixteen ties (or seventeen if we 
include both the ties which supp >rt both rails); the rails 
are laid with broken three-tie joints, the first ties being 
18in. centre to centre, and the intermediate ties 24in. 
centre to centre. Oak is extensively used, but pine is 
standard on many roads (including the New York Central 
Railroad), and cedar, chestnut, &c., are also largely used 
on main track. The cost varies very greatly, according 
to the quality, the species, and the distance which the 
ties have to be carried. Thus white oak varies from 26 
to 68 cents per tie (1s. 1d. to 2s. 10d.); while cedar 
varies from 15 to 50 cents (74d. to 2s. 1d.). 

The introduction of the metal tie-plate has effected a 
wonderful economy in timber for sleepers, combined 
with a greatimprovementin track. The most extensively 
used form, the Servis plate, is shown in Figs. 6 and 8, as 
applied to joint ties, but there are from four to thirty-two 
plates per rail on various roads, according to the quality 
of the tie and the amount of traffic. The great destruc- 
tion of ties by rails resting directly upon them is due to the 
abrasion of the fibres by the motion of the rail, and not 
to mere compression under load. The thin—,in.— 
steel. plate, with shallow flanges, which unite it firmly 
to the tie without injuring the wood, prevents this wear, 
and enables the tie to give its full life of service. It ranks, 
therefore, as a tie preservative. On sharp curves the 
plates prevent the rails from cutting into the tie along 
the outer edge of the flange, and thus obviate the 
necessity of using rail braces on such curves. Hundreds 
of thousands of metal tie-plates are now in use. On the 
Inter-Colonial Railway of Canada, cedar ties costing 12 to 
14 cents (6d. to 7d.) will last from fifteen to twenty 
years when protected from the wear of the rail, the wood 
being durable but soft. This device, therefore, has en- 
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| change in the gauge of the track. 
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in actual use in America. The first has an oblique thread, 
reducing the thickness of the shank, and has a button- 
shaped head, which bears 
directly on the flange of the 
rail. The tour holes in cach 
tie, or sleeper, are bored sim- 
ultaneously by machinery. 
The second spike has a cyl- 
indrical shank, with a tri- 
angular thread projecting 
from it, the pitch of the 
threads being }in. The holes 
are bored after the ties are 
laid, the inclined direction 
being given by means of a 
boring guide. A clamp, see 
below, holds the rail flange, 
and has a slotted hole, so 
that by slacking the nut a 
little the clamp may be 
shifted to allow of any 





A thin washer pre- 
vents the head of the spike from catching in the slot. 








THE BERLIN INDUSTRIAL EXHIBITION, 1896. 
(From our Special Commissioncr.) 


THE present Exhibition has a twofold object—firstly, 
the gratification of the desire on the part of the Berlin 
people to show the world what they can do in the way of 
industries and in the way of organising exhibitions ; and 
secondly, the celebration of the twenty-fifth anniversary 
of the existence of Berlin as the capital town of the 
German Empire. In Budapest your correspondent seems 
to have suffered much from the want of an intelligible 
language and the disregard of the Hungarians to the 
requirements of the visitors from abroad in this direction; 
our hosts in Berlin are much more considerate, and not 
alone do they provide explanations in their own excellent 


abled many railways to get a longer life out of cheap and | language, but they also have gone out of their way to 


soft ties than out of ex- 
pensive hard wood ties 
that have the rails laid 
directly upon them. 
Some different styles of 
track sections are shown fe 
in Figs. 12, 13, and 14. x 5. 
The New York Central 
Railroad lays a Telford 
foundation of large range 
stone, 6in. deep under its 
stone ballast, and fills in 
the ballast between the 
tracks. The Baltimore 
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6 inch Foundation of rough stone 
Winch bed of Zinth broken stone 
Halt Cross Section, Stone Balia2se. 
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Half Cross Section, Gravel Ballast 
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and Ohio Railroad forms 
a ditch between its 
ballasted tracks, and its 
cross section of gravel 
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ballast is that most 

generally adopted, drain- se ea 

ing water under the rail. K ath cies 

Slag and burnt clay a 

ballast are usually shaped _— . 
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much the same as broken 
stone. 

Itis almostimpossible to 
give a satisfactory general 
or average estimate of cost, owing to the varying prices | 
in different localities, especially in regard to the ties; 
but the following will give a general idea of the cost. 
The prices are those now ruling, and these have been 
ruling for some time past, with but few changes, and 
are given approximately :— 

Estimate of Cost of One Mile of American Track. 





Dols. £ 
Rails, 80 lb. per yard, 125-75 tons, at 28 dols. 
(£5 12s, 6d.) por ton Shes meas Ul een Geeks 1 gil) sce” A 704 
Ties, 16 per rail, 2816 (yellow pine or oak) at 
45 cents (1s. 10}d.)each ... ... ... ... ... 1267°20 253 
Tie-plates, 2 per tie, 5632 plates, at 7} cents 
CD GOA DORE... oe nee os nce etn ove one SOREZ 82 
Splice bars, 704, 60lb. per pair, 21,1201b., at 
1°3 cents (0°65d.) perlb. ... ... 2... ... 27456 55 
Splice bolts and nuts (four-bolt joint), 1408, 
#in. by 4in., 5870 1b., at 22 cent. (1'ld.) 
Rs, sins cos acho se Ses, . Gas. desiceeers wee «ose? ORM 26 
Spikes, 4 per tie, 11,264, ,°, by 5lin., 1460 Ib., 
at 1°7 cent (0°S5d.) per tbh... 2482 5 
Total per mile ... 5625-04 1125 


Screw spikes are but little used on American railways, 
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the plain dog spike, isin. square and 5}in. to 6in. long 











under the head, being almost universally used. We show 
herewith, however, two forms of screw spikes which are 
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provide some literature in other languages ; and to show 
due appreciation of this attention, and at the same time 
to furnish some brief historical statements in reference 
to the Exhibition, I quote, from one of these pamphlets, 
the following :— 

Berlin wished to arrange a World’s Fair—it was not permitted ; 
it wanted to establish a German National Exhibition—that, too, 
was not to be. Only burning zeal, which no obstacles could scare, 
no difficulties cool, was able to hold the field victoriously against 
the cold indifference hiding behind imaginary difficulties ; only 
individual public spirit could rouse the patriotism of others to 
enlist in the great work, in face of the objections raised at first 
and notwithstanding all delays caused by a secret opposition. The 
President of the 79 Club, Commercienrath Kiihnemann, who has 
once before been at the head of a Berlin Industrial Exhibition, 
and the Chairman of the Association of Berlin Merchants and 
Manufacturers, Geheimer Commercienrath Goldberger, worked 
together with unflagging and indefatigable zeal in order to over- 
come all obstacles, frustrate the plans of delay, and kindle among 
the citizens enthusiasm for the great work, which was to prove a 
proud triumph of civic activity and creative power. The popular 
eloquence of Mr. Kiihnemann continually succeeded in securing 
new adherents for the courageous undertaking, especially among 
the middle-class tradesmen. Mr. Goldberger’s powerful appeal 
forced the large manufacturers from their cautious reserve, and 
the final result was that a common desire for action inspired all 
industrial circles. 

Empire, Government, and City, at first somewhat timid, were 
slowly warmed by the fire which was glowing in the leading men. 
Nothing of the original great plan was sacrificed. Though the 
project was reduced to inaugurating a Berlin Industrial Exhibition, 
the object in view, nevertheless, remained the highest. The Berlin 
Industrial Exhibition of 1896 surpasses in extent and scope all 
World’s Fairs hitherto held in Europe. It shows us that in the 
middle of the so-called ‘‘sand-box of the German Empire” there 
is some surprisingly beautiful rural scenery. Free from any pedantic 
desire of accentuating the local character, the old limits have been 
far extended, not on account of any lack of Berlin exhibits, but 
because the intimate economic relations of the Imperial Capital 
with all parts of the Empire lie necessarily within its sphere. It 
is not only the German Exhibition of Fisheries, one of the twenty- 
three groups, which lends to the Berlin Industrial Exhibition of 
1896 a national character, nor only the Colonial Exhibition, another 
of the twenty-three groups, which introduces distant lands—the 
whole plan shows the broad character and the cosmopolitan spirit 
of Berlin sentiment. 


The Seventy-nine Club, unlike our Eighty Club, is a 
non-political organisation of leading merchants and com- 
mercial men, founded in 1879—the year of the last 
Exhibition—with the object of perpetuating the experi 
ences then established for use on a future occasion, such 
as the present. Further comment on my part is un- 
necessary, as our readers will discover for themselves the 
peculiar interest that is attached to this effusion. 

The Exhibition is situated at Treptow, on the left bank 





of the Spree, to the south-east of the city, and is readily 
accessible by rail, road, or water ; a considerable amount 
of money having been expended to extend and alter the 
Stadtbahn and various tramways, so that within a compara. 
tively short time 140,000 people can, if required, be con. 
veyed from the Exhibition. The Exhibition and grounds 
occupy an area of 944,700 square yards in Treptow, and 
150,000 square yards of adjoining land. The main group of 
buildings covers an area of 68,400 square yards, of which 
9150 square yards is devoted to machinery, 3000 to elec. 
tricity exhibits, and 6000 square yards to building and 
engineering. The chemical and physical pavilion covers 
5800 square yards, the fishing and food building 12,000 
square yards, the educational building 3600 square yards, 
the gas industry building 1820 square yards, the building 
of the City of Berlin 8000 square yards, whilst about 
50,000 square yards is devoted to horticultural matters ; in 
fact, a total area of under 100,000 square yards is covered 
by the actual Exhibition buildings and grounds; the rest of 
the ground is taken up by refreshment places and catch. 
penny shows. The latter thwart the progress of one who 
searches for serious information to a very annoying extent, 
and must prove a severe drain on the pockets of those 
whose curiosity leads them to attempt the investigation 
of these various frivolities. 

The arrangement of the Exhibition and grounds will 
best be gathered from the appended plan; from the 
former will readily be seen the smallness of the propor- 
tion of the total area occupied by industrial exhibits 
The exhibits are divided into twenty-three groups, and 
are indicated on the plan by plain Roman numerals, 
Group I., Textile Industry; II., Clothing; III., Building 
and Engineering; IV., Wood Industry; V., Porcelain, 
Terra-cotta, and Glass; VI., Fancy Goods; VII., Metal 
Work; VIII., Decorative Art, Book Illustrating, «c.; 
IX., Chemical Industry; X., Food and Delicacies; X1I., 
Scientific Implements; XII., Musical Instruments ; 
XIII., Machine Construction, Shipbuilding, and Means of 
Transport ; XIV., Electricity ; XV., Leather and India. 
rubber Goods; XVI., Paper; XVII., Photography; 
XVIII., Sanitation and Hygiene; XIX., Schools and 
Education; XX., Fishery; XXI., Sporting; XXII. 
Horticulture ; and XXIII., German Colonies. 

The greater number of these, it will be observed, are 
housed in the chief industrial building, the central hall of 
which is 436 yards long and 112 yards wide, having at 
the entrance a cupola about 38ft. in diameter, 50ft. high, 
at the side of which the two towers rise 75ft. The 
main buildings are of the cheapest and simplest possible 
construction of wood and iron, with wire lined walls, 
concrete pavement, and tarpaulin roof. The lighting is 
from skylights, with iron window frames. The arcaded 
semicircle in front of the main group of buildings bears 
a striking resemblance to that at the Antwerp Exhibition 
in 1894; in this are conveniently arranged the post and 
telegraph and various offices—inter alia, the international 
press bureau—so that the press man from abroad has to 
pay admission in order to get to the office—with very well- 
appointed press rooms, extensive reading rooms, the room 
of the Verein Deutscher Ingenieure, the Berliner Tageblatt, 
with an excellent little model of a machine factory. The 
post-office is in one of the two large spacious bays; the space 
is well covered with high desks, with blotting paper, pens, 
and ink; these inducements prove irresistible to the 
public, and the day long this bay presents a busy appear- 
ance, all conditions of folks being eager to purchase and 
dispatch illustrated postcards. 

The fishery building is agreeable in appearance and 
well designed to show the particular exhibits. The 
scheme can he followed on the plan. In the centre is the 
fish tank, aquarium, &c.; to the east are foods and deli- 
cacies not necessarily fish; whilst to the left are fishing 
tackle and appliances; the end room being devoted to 
various sporting exhibits. 

The chemical building and other buildings call for no spe- 
cial comment, except that the formeris a lightiron building 
with a roof shaped like an inverted boat; in fact, Berlin 
does not seem to have troubled itself much about distinc- 
tion from an architectural point of view. The building 
for schools and education, sanitation and hygiene, is well 
lighted, and part of it is arranged to show the ideal school 
class-room, the idea being to give plenty of light and air ; 
benches arranged to ensure easy positions for all children, 
and so situated in relation to light that, whilst there is 
plentiful illumination, there is no dazzling. The heating 
arrangements are carefully considered, and the lobby 
where the children hang up their clothes can be heated so 
as to dry and air the clothes in winter. The various 
sanitary and hygienic appliances shown in the same 
building demonstrate the remarkable progress Berlin has 
made in this direction since I visited the city on the 
occasion of the last Industrial Exhibition in 1879. 

Gas industry asserts itself in a building to itself, 
although the authorities have not given it the distinction 
of grouping it, nevertheless they make up for this to some 
extent by the statement in an official guide, English 
edition, ‘A fairy-like illumination by incandescent gas 
light will here prove every evening that all that glitters is 
not electric,” and further stating, what is true, that the 
exhibit of appliances indicates that this industry shows 
no signs of decadence. 

The ponds—one of which has been dug out and made 
ioctl for this Exhibition, taking hundreds of men six 
months to remove the earth—receive their water by & 
duct from the Spree, being themselves connected by 4 
narrow canal. A high round tower at the end of the 
Neuer See—New Lake—as the new stretch of water 1s 
called, is a water tower, and also forms part of the great 
restaurant, for which purpose the building from which this 
tower rises is used. The area covered by refreshment 
places is very extensive, and can accommodate a vast 
concourse of people. In this direction the penny-in-the- 
slot automatic machine has been brought into requisition ; 
the coin, however, is no longer restricted to the simple 
penny, and both beverages and food can be obtained in 
this manner. : 

A single-track narrow-gauge electric railway, just half 
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a German mile long, runs round the Exhibition ground in 
a continuous line, providing a rapid means of intercourse 


between the different points. It is one metre gauge, 
requires 450-horse power, which is delivered by the 
Electro-technical Syndicate, who supply the Exhibition 
with electricity. The maximum traffic is eighteen trains 
of two carriages each, following one another at periods of 
} minutes ; the speed is under 10 miles per hour; it runs 
on the level and is protected by wire netting, but where it 
crosses main roads the latter have been raised and the 
track lowered. -Kach train can accommodate ninety 
people, and at the maximum rate 4000 persons can be 
carried per hour; it was constructed and is worked by 
the electro-technical firm of Gebriider Naglo. There is 
also a moving platform railway, of which I shall speak 


later on; it has undergone some change since it was seen | 


at Chicago. 

According to the official catalogue there are some 4000 
exhibitors, and the number of exhibits many times that 
number. In Group XIII. there are about 290 exhibitors, 
who are divided into six sub-groups; the first, including 
motors, machine tools, wood and metal working machi- 


nery, textile machinery, parts of machines, and machines | 


used in tool work, has 135 exhibitors; the second, rail- 


way construction, signals, and street railways, twelve | 


exhibitors; the third, shipbuilding, two exhibitors; the 
fourth, domestic and agricultural machines and apparatus, 
milling, brewing, distilling, and starch - making machi- 
nery, 86 exhibitors; the fifth, heating, ventilation, water 
and gas arrangements, 20 exhibitors; and the sixth, 
carriage building and appliances, 38 exhibitors. 
exhibits, with those of Group XIV., are accommodated 
in 11,280 square yards of hall, 900 square yards of shed, 


and 6000 square yards of open air space; whilst the | 


accessory boiler house is 780 square yards, engine 
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THE BERLIN EXHIBITION—PLAN OF GROUNDS 


houses 240 square yards, and gas and water house 1200 | | 
| plentiful although not important display of engines, but I | 


square yards. 


These | 


filtering, wood working (some good), sawing, drilling, 
| planing, carving, and sanitary appliances. The railway 
| and shipbuilding sections are poorly represented, but the 
| latter includes a very interesting exhibit of the complete 
| boiler and engine equipment for a small German torpedo 
| boat; it is an excellent specimen of light construction 
| and fine finish. The whole weight in working condition 
| is 45,000 kilos. 

| There are several exhibits of tools and machine tools 
| by Hillerscheidt and Kasbaum, Max Hasse, G. Kiirger ; 
| those of Ludwig Loewe and Co., whose stand is next to 
| the Borsig exhibit, being particularly attractive, with 
| highly-finished and exact working automatic screw- 
making and nut-making machines, small arms, barrel- 
boring, and rifling tools, and the Rogers and Bright 
type-setting and casting machine. C. Hoppe’s pump 
installations are prominent. Lifts in working are 
exhibited by various firms. Moller milling machinery 
is shown be Petzold and Co. and by the Joint Stock 
Company for Mill Construction—formerly C. G. W. 
Kapler; both firms have roller mills in working, the 
latter, casing and all, being metal; the former show 
shaking screens working instead of cylindrical screens, 
| and also have a brewing plant and a steam laundry 
exhibition. O. Lorentz shows smithy fires, bellows, and 
requirements, fixed and portable ; whilst the H. F. Eckert 
Company exhibit agricultural machinery and have an 
appliance for putting tires on wheels in the cold; the 
wheel is clamped down and the tire placed round it 
within a ring, in which are arranged eighteen pistons, 
working by hydraulic pressure in as many cylinders. To 


the pistons are attached shoes of the desired curvature, 
which, being caused to advance simultaneously, act on 
the metal of the tire, compress it, and make it set firmly 
on the wheel. 


have said enough to show the varied 


= 
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character of the Berlin machine industry. There is a 


Some of the exhibits in many of these sections are | shall reserve them and the electrical centrals, which are 
good. The first exhibit encountered, entering the machine | blackened on the plan, for a future notice; the latter are 
gallery from the main industrial hall, is that of A. Borsig, | not on exhibition, but simply supply the electricity for the 


and not alone is it a fine group, but it is also the best | 


Exhibition on contract, and do not by any means show | 


general engineering exhibit in the Exhibition. It comprises | Berlin to the best advantage in these matters. 


a 400-horse power vertical compound condensing engine, | 


The boiler house for the machinery hall and accessories | 


with cylinders 550 mm. and 870 mm. in diameter respec- | contains twelve boilers, with a total heating surface of 25,920 
tively, and a stroke of 500 mm., making 150 revo- | square feet. A. Borsig has four Heine’s patent water-tube 


lutions a minute, and driving directly 
75-ampére Siemens and Halske three-phase alternating 
dynamo; a 100-horse power compound non-condensing 
horizontal engine, with the cylinders 325 mm. and 475 mm. 
in diameter, a stroke of 450 mm. and 150 revolutions 
per minute, driving with a belt a three-phase dynamo made 
by Gebriider Naglo, of Berlin; a 20-horse power simple 
non-condensing engine, driving directly an air compressor, 
with steam cylinder 250 mm. in diameter, a com- 
pressing cylinder 200 mm., which works a mam- 
moth pump in the grounds; a 4-horse power gas 
engine of a new type without excentrics or toothed 
wheels; an eight-wheeled tender locomotive for normal 
gauge, with the front six wheels coupled together, the last 
two free running; the diameter of cylinder is 430mm., 
with 630mm. stroke, the diameter of the driving wheel 
being 1350 mm.; a tender locomotive, for the metre 
gauge, with six wheels coupled together, and having a 
diameter of 860mm., the cylinder being of 230 mm. 
diameter, and the stroke 420mm. In addition, there are 
specimens of materials and parts of boilers of very 
creditable character ; the same firm exhibit in other parts 
of the Exhibition. There is an extensive display of 
various machines presenting no striking features, for 





household and various purposes, such as washing, wring- 
ing, cooling, pressing, knife cleaning, sewing, weaving, 





and Behren’s machine works has a water-tube boiler with a 
similar heating surface; Petzold and Co. have a combined 
Cornish and water-tube boiler of 1080 square feet heating 
surface; L.and C. Steinmiiller have two boilers, one of 2289 
square feet of heating surface, and the other 2829 square 
feet heating surface. Walter and Co. have a tubular 
boiler, 2656 square feet heating surface and ten atmo- 
spheres pressure; then Simonis and Lanz, Pétry Dereux, 
and C. Leinhaas each have a water-tube boiler. The whole 
of the water is supplied by Weise and Monski with two 
duplex steam pumps, 1489 cubic feet of water per hour. 

I have not mentioned a fraction of the things exhibited 
at the Exhibition—in fact, there are not very many things 
worthy of special mention; but it is nevertheless a 
remarkable Exhibition, when it is borne in mind that it 
represents the industries of a single town. But the 
arrangement is bad, and the frivolous and mercenary 
elements far too prominent, so that one is led to regard 
the Industrial Exhibition as merely supplementary to the 
rollicking entertainments and side shows that occupy the 
preponderative proportion of the area of the so-called 
Exhibition ground. The Berlin people seem rather 
proud of the extensive area, or gigantic territory, 
as they call it, covered by the Exhibition; the Exhi- 





takes the form of extraordinary manners—and customs— 
than of industries. When I say the Berlin people, I 
ought to say some of the Berlin people, for I have met 
many who regard the Exhibition with anything but pride. 
There is, however, something to be learnt from it; and it 
will prove the subject of future notices. 








THE INSTITUTE OF MECHANICAL ENGINEERS’ 
VISIT TO BELFAST. 


(By our Special Commissioner.) 
MESSRS. MARCUS WARD AND CO.’S WORKS, 


Messrs. Marcus Warp and Co. need no introduction, 
though the ‘‘ Royal Ulster Works” perhaps may, as it is 
possible that many of your readers may not know that 
Belfast boasts of the chief factory owned by this 
renowned house. Although this is perhaps the artist’s 
ground on which I am trespassing, there is much in the 
establishment to interest the mechanical engineer—far 
more, in fact, than I can hope adequately to deal with 
in the small amount of space now at your disposal; there- 
fore I shall not apologise, as the artist and engineer 
must go hand in hand, and, indeed, a distinguishing line 
between their functions would not be easy to draw with 
accuracy. 

It was in the great linen centre, Belfast, that the founders 
of the firm of Marcus Ward and Co. conceived the idea of 
purchasing from the bleach-greens the cuttings of un- 
worn linen to be manufactured into paper, now widely 
known as ‘ Royal Irish Linen Writing Paper.” Their 
old paper-mill, driven by a water-wheel, stood on the 





banks of the river Blackstaff, now built over and forraing 
a busy city thoroughfare, at the junction of Ormeau- 
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avenue and Cromac-street. A map of 1783 shows the 
locality of the Cromac Woods near by, and the Blackstaff 
with its then great sheets of water, whence the mill drew 
its supplies. 

The firm was founded by the late Marcus Ward in 
1825. The son and grandson of successive papermakers, 


| he was originally a papermaker himself, and turned his 


attention to colour printing and general stationery work 
by degrees. The firm first exhibited in the Great Exhi- 


| bition of 1851, and immediately attracted public atten- 


a 2000-volt and | boilers, 2160 square feet heating surface ; Cyclop, Mehlis, | 





bition that covers the area, however, more frequently 


tion; and in 1862, when they also exhibited, their 
reputation was made doubly secure. At the Paris Ex- 
position of 1878, Marshal McMahon, President of the 
Republic, conferred the Cross of the Legion of Honour 
on Mr. Francis D. Ward, the head of the firm. The firm 
now holds a special warrant from her Majesty Queen 
Victoria. Hence the name “ Royal” Ulster Works. 
Messrs. Mareus Ward and Co. also hold an appoint- 
ment from the Prince of Wales, and special warrants 
from the King of the Belgians and the late Emperor 
Napoleon III. The Art Director is Mr. Thomas Crane, 
a brother, it may be mentioned, of Mr. Walter Crane, 
the well-known artist. The entire works is of five 
stories, which communicate with one another by means 
of a steam lift. A central fireproof staircase reaches all 
the floors, and on each landing fire appliances are 
ranged with precision, ready for immediate use. The 
area of floor space is about 4} acres. 

Commencing at the ground floor, one first notices the 
large lithographic machine room, containing twenty-four 
machines by such makers as E. Mann and Co. and 
W. Greaves, both of Leeds, and Furnival and Co., of 
Reddish. The room is very large and well lighted, and 
from a slight elevation gives an imposing coup dail. 
A big machine, of Mann’s largest type, taking a stone 
60in. by 40in., is the most striking. Two others take 
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88in. by 45in. Arranged on shelves in the side depart- 
ments and passages are all the litho stones in store, 
amounting to about 20,000 of all sizes. These stones are 
a species of limestone, and come from Solenhofen in 
Bavaria. No work when once put to stone can be erased ; 
the surface bearing the work must be scraped or ground 
away and re-polished to receive other work. A row of 
grinding troughs for hand and machine grinding is pro- 
vided, above which a crane and overhead railway serves 
to lift the larger stones and carry them to their destina- 
tion. 

In the embossing room close at hand three screw 
embossing presses, two by Fitchie and one by Rowan, 
both Belfast makers, carrying steel or brass dies with 
cut-out designs, are engaged on Christmas cards. 
Between the dies and their matrices are placed sheets of 
paper or card to be embossed when the designs are to 
appear in relief. It is a finishing touch, the value of 
which in the appearance of the finished card cannot be 
questioned. 

The engine which drives all the machinery is situated 
in an outhouse close at hand. It is fitted with instan- 
taneous drop valves, raised by a cam on a revolving 
shaft, and weighted to fall sharply on release. The bed- 
plate is cast double, i.e., to take another cylinder on the 
other side of the wheel—a very wise precaution, and one 
which will doubtless display its efficacy before very long. 
Steam is supplied at 50lb. pressure by two Cornish 
boilers, 24ft. long, by the late firm of John Rowan 


and Sons, Belfast, whe also built the engine. The 
furnaces are fitted with Johnson’s patent smoke 
burners. 


An exceedingly interesting apparatus is a sand-blast 
chamber for preparing the surface of metal advertise- 
ments. Etching on. glass by means of the  sand- 
blast is also carried on here. Looking-glass is usually 
employed for this purpose, which gives a pretty effect, 
the contrast between it and the ground surface of the 
letters being perfectly marked. 

In the bookbinding department are three gold-blocking 
machines, the older of them by Hopkinson and Cope, 
Finsbury, E.C., and the latest addition, an American, by 
E. R. and T. W. Sheridan. Although all three are hard 
at work, there is considerable difference between the out- 
puts of the old and new machines, Sheridan’s machine 
doing the work at the rate of 1200 impressions per hour. 
One of the older machines is stamping real gold. The 
descending brass slab or block is kept heated by 
internal gas jets to make the gold adhere to the 
work, and to give it additional brilliancy. The work, 
when stamped, is brushed over with a rag slightly oiled 
to make it pick up all the gold dist. An idea of the 
value of this may be gained from the fact that each of 
these rags when burned afterwards in a crucible yields, 
on an average, about two guineas’ worth of gold. Two 
smaller blocking machines are by Gough, and do good 
7 at the rate of about five hundred impressions per 

our. 

In the letterpress department are three two-colour 
machines by Messrs. Payne, of Otley. Sixteen, thirty- 
two, or sixty-four pages, locked in a ‘ forme,” are 
arranged in the “ bed” of the Wharfedale; decorations 
for the same number of pages in another “forme” in the 
same bed: a handle is touched, the Wharfedale revolves, 
and sheet after sheet is thrown out printed in two colours 
at one operation, the “ flyers ” lifting and depositing the 
sheet where wanted. Half-tone and line blocks are pro- 
duced like steel engravings, and the double-cylinder 
machines are printing the finest bookwork on both sides of 
the paper at one operation. 

A hot-rolling machine, made by Furnival and Co., under 
Gill’s patent, dries the sheet coming direct from the 
machine between hot roller. Four printing machines are 
for general bookwork, of Payne’s latest type, and there are 
several small *‘ jobbers,” by Wade, of Halifax. I ought 
not to omit to mention two beautiful “ perfecting” 
machines by Marinoni, a French maker. These print both 
sides of the paperat once. The “ pages” are then passed 
to the stereo and electro foundry, abutting on the machine 
room. From the “ page”’a papier-maiché mould is taken, 
and on this molten type metal is poured, producing a 
stereo plate ready for printing. Should the pages be 
those of standard books, that have to go through edition 
after edition, the pages are electrotyped—that is, wax 
moulds are prepared and placed in a solution of copper, a 
thin layer of which is deposited on them by an electric 
current. The copper forming the printing surface will 
stand a greatér number of impressions than will the 
ordinary stereo. 

So far I have been dealing entirely with the ground 
floor. Leaving this, a visit is next made to the book- 
binding department. The most interesting machines here 
are the paper-ruling machines. The ink issupplied to arow 
of fine gutters or pens, which rest gently on the surface of 
the paper, which they mark as the paper travels along over 
rollers. One of these is by Brierley, of Manchester, which 
does simple plain ruling; while a newer machine, called 
the Hickock, presumably after the name of the maker at 
Harrisburg, Pa., U.S.A., does more complicated work, as 
in account books, where red lines, over the blue, startand 
end at fixed places, all of which necessary regulation of 
the pen is done automatically by the machine, after care- 
ful preliminary adjustments, the only attention neces- 
sary being the supply and removal of the paper. A mill- 
board cutting machine by Greig, of Edinburgh, cuts up 
large boards with great rapidity, circular knives being 
mounted on rollers, between which the board is inserted 
and carried through, dropping out and in pieces on the 
other side with great speed. In another room are two 
“numbering” or ‘‘ paying” machines, by David Carlow 
and Sons, of Glasgow, and Thos. Ollis, of Liverpool, which 
are at work on cheques, drafts, &c., stamping them, with 
their counterfoils, simultaneously, and doing nearly 
everything but signing them. 

After this were seen what seemed to be the most 
interesting machines in the whole place. The first of 





these is a Smyth book-sewing machine. It carries six 
needles, and stitches at great speed. I wish I could say 
more about it, but hesitate to embark on a detailed 
description, owing to its complicated nature, and the 
impossibility of thoroughly examining it while at work. 
I was informed that it could stitch at the rate of 1500 
sections an hour. 

The other machine, perhaps the prettiest, because its 
motions are more easily followed than are those of the 
book-sewing machine, is an envelope-maker, which turns 
out 84,000 envelopes per day. The envelope forms 
having been previously “ guillotined” out, are supplied en 
bloc to this machine, which gums them, folds them, 
and dries them with marvellous rapidity. The annexed 
cut shows the stamped 
piece ready for fold- 
ing. The gumming is 
the first operation, 
effected by wiping the 
flap over a pad kept 
saturated with gum to 
the requisite degree ; 
a matter requiring 
some nicety, as the 
least excess causes the 
flap to curl in the 
drying process, which 
would not do at all. As soon as the flap is gummed, 
the envelope is mechanically seized and carried to a place 
where one would not like to see one’s fingers. A flat 
rectangular punch comes down on it and pushes it 
violently through a similarly rectangular hole —this 
rectangle being 
the size of the 
envelope. The 
two cuts _here- 
with may throw 
some light on my 
meaning. The 
flaps of the en- 
velope are shaded, 
and in the first 
figure the enve- 
lope is shown as 
it first comes 
under the in- 
fluence of the de- 
scending punch 
or die, or head, 
which pushes it through an orifice in the table larger 
than it is itself, all round, by just so much as the 
thickness of the paper demands. 

When the envelope is pushed right through the plate 
the punch rises and leaves it behind to be attacked by 
sliding plates which quickly dart in from the sides and 
push down the side flaps, and those at the top and bottom 
in two swift strokes—all actuated automatically, and 
therefore in perfect order. The envelope is again im- 
mediately seized and carried forward into the drying 
wheel, a revolving framework surrounded by hot-air tubes 
which blow a warm blast on to both ends of the envelope, 
and there it is dried, travelling round near the periphery 
as do the cars of the big wheel at Earl’s Court, all the 
while under the influence of the hot blast. The blast is 
supplied by a fan which draws hot air from a stove along- 
side. 

After almost a complete revolution on the drying wheel 
it is delivered into a shoot, through which it is violently 
urged forward into the collecting-box as another envelope 
joins the procession at the other end. This machine is 
also made by Messrs. David Carlow and Sons, Glasgow. 
Two older machines, by Ray, have been doing the enve- 
lope folding here for the last eighteen and twenty years 
respectively, and they are by no means entirely sup- 
planted by the new machine. 

A folding machine by R. Martin and Co., Frauenfeld, 
Switzerland, is also interesting. It folds up printed sheets 
ready for the stitching-machine. The sheet is drawn into 
a long slot by an edge which bears down on it -n a some- 
what similar manner to that of the envelope-folder, only 
here you have simply an edge, as ¢ in the annexed, which 
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carries the sheet of paper through into the aperture a, 
the paper receiving similar treatment again and again 
until the requisite number of folds is obtained, having 
its back continuously broken, so to speak, in successive 
places at right angles to one another. The stitching 
machine, by Stirling Elliott, is alongside rapidly joining 
up the sections. There are also several wiring machines 
by Auguste Brehmer, of Leipzic. 

In the box-making department is another folding 
machine by R. Cundall and Sons, of Shipley, and a 
machine for partially cutting through cardboard where 
the edges of a box are to be formed by simply bending, 
attracted some attention. It is made by W. Crosland, 
of Manchester. 

In the Christmas-card-room there are some guillotines 
—gruesome-looking implements—which are more or less 
scattered throughout the building, and the largest, by 
Furnival, takes a sheet 40in. wide, which it can cut at 
any part. In the box-making department there is one 
which exerts pressure on the work by means of an 
hydraulic cylinder, where great accuracy is required. 

I was much indebted to Mr. Petty, manager of the 
works, and Mr. Vinycomb, M.R.1.A., chief artist, for their 
courtesy in affording me every possible assistance in 
obtaining these few particulars. 





THE VICTOR AIR EXTRACTOR. 





THE accompanying engraving illustrates Reedham’s patent 
ventilator, made by Messrs. G. Turton, Platts, and Co., of 
Savile-street, Sheffield. The section is practically self- 











explanatory. It shows the ventilator fitted to the top ofa 
railway carriage. It works on the induced draught principle, 
the air rushing in through one cone, and escaping through 
the other, draws with it the foul air from the carriage. 








THE MANCHESTER, SHEFFIELD, AND LINCOLN 
RAILWAY WORKS IN LONDON. 


SINcE we last noticed these works in Tue ENGINEER of 
February 21st, in the current year, the scene of operations 
has been enlarged by the commencement of the new line 
alongside the Metropolitan from Wembley Park towards 
London. For half a mile or so temporary rails are laid, and 
further in work has been begun at several points, but nothing 
of importance is yet to be seen between the future junction 
at Wembley Park and the present temporary one at Broad- 
hurst-gardens, near Finchley-road Station. The portion of 
line just mentioned will keep to the west side of the Metro- 
politan Railway, and virtually be a widening of it to four 
lines of rail. Startingfrom Broadhurst-gardens Junction, the 
wide cutting immediately succeeding is nearly finished, and 
is a fine work with massive retaining walls of Staffordshire 
blue bricks. In front of the Hampstead Baths work is very 
active completing the tunnel, the crown of which may be 
seen at several places thereabouts, as it is but little below 
the surface of the ground. From Fairfax-road to the 
London and North-Western Railway less is visible above 
ground than was the case some months ago, but a single line 
of rails is completed through the tunnel between those 
points. The North-Western crossing still causes a break of 
continuity in the new line, but will not long do so, as the 
girders for the bridge are now arriving on the spot. The 
handsome effect of the Primrose Hill tunnel mouths will be 
totally spoilt by this bridge, whatever type may be adopted. 
Continuing along the eastern side of Loudoun-road and 
under Marlborough Hill, work is going on steadily out of 
sight, spoil being taken out and bricks carried in from the 
south end along a single line. In Wellington-road the 
tunnel is again at a very shallow depth, and, in fact, is being 
built on the “cut-and-cover” method. Close to where it 
ends, on the west side of St. John’s Wood-road Station, a 
fine iron bridge by Messrs. Andrew Handyside and Co., of 
Derby and London, is just completing. 

This carries Lodge-road over the new line, and has separate 
footways on each side outside the main girders. It is the 
last over-bridge so far, being immediately succeeded by three 
temporary ones carrying the line over the canal. Hardly a 
house is now left on the great area south of this, and there 
seems every probability that it will be brought into use as a 
coal depot some time before passenger traffic begins. A good 
deal of the old brickwork of the demolished houses, we 
observed, is being broken up on the spot as if for road metal. 
It would probably make excellent ballast, as it would drain 
well and not turn readily either to mud or to dust. 

Of the five huge blocks of dwellings for the displaced 
inhabitants two are already finished and occupied, whilst the 
others are practically completed. The company’s initials 
and the date 1895 appear in red brick several times on the 
Grove-road front. ‘* Wharncliffe Gardens” is to be the desig- 
nation of these immense piles, though a navvy informed us 
that the name of “ Watkin Willas” had been facetiously 
proposed for them. 

South of Alpha-road an immense amount of ground has 
been cleared during the last six months. Thence to Bos- 
cobel Gardens is a scene of utter desolation. The row of 
houses bearing that name has disappeared, and behind it 
Boston-street is being puiled down as far as Upper Gloucester- 
place. Operations are already beginning in Blandford and 
Harewood-squares, more es;ecially the latter, where many 
houses are reduced to bare walls. The western side of this 
square, together with Harewood - street running out into 
Marylebone-road, forms the limit of the terminal area in the 
Edgware-road direction, Balcombe-street marking it on the 
Baker-street side. Between these the houses fronting the 
Marylebone-road, and which, no doubt, will be succeeded by 
the station hotel, are scheduled to come down, and two or 
three have already been attacked. In all directions furniture 
vans, closed shutters, and notices ‘To Let,” meet the eye, 
though whom the landlords expect to get as tenants, when 
they know the houses are coming down directly, it is hard to 
discover. There is something rather melancholy in seeing 
so many comfortable homes destroyed and numbers of fine 
gardens and trees grubbed up, but the poorer residents will 
profit by being better housed, whilst a vast amount of custom 
will be brought to the neighbourhood, which cannot fail to 
benefit all classes in the long run. 

















14, 1896. THE ENGINEER. 

















THE GREAT WESTERN RAILWAY, NEWPORT-LONDON EXPRESS 














LONDON TO EXETER WITHOUT A STOP. during the week ending the 25th uit. the train arrived at 
— Exeter at right time, or a few minutes earlier. To make 

Oxe of the most remarkable railway runs now made in this run possible the company has built water troughs near 
this country, or in any other, is the Great Western Railway Goring, and abofit two miles this side of Bristol. The Great 
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THE GREAT WESTERN NEWPORT-LONDON EXPRESS, DINING CAR 


run to Exeter. An almost equally remarkable run is that; Western Company evidently means to show that the traffic 


from Newport to London. of the Great Western is well worth energetic catering. 
The 9.58 a.m. train from Cardiff commenced to run through Great Western Railway.—Formation of 8.30 a.m. ex Swansea 
from Newport to London without stopping on January Ist | (vid Severn Tunnel.) 


last. The distance vid the Bristol loop is 143 miles 25 chains. SS aa ee — 
Vehicle. Working. 




















j The usual load of this train is five corridor coaches, weigh- | have recently been made at the Admiralty :—E. Edwards, to the 
ing about 112 tonsnet. The running times are :—Paddington, | Excellent, additional, and Ralph H. C. Bull, to the Victory, fcr 
depart 10.25 a.m.; Exeter, arrive 2.10 p.m. On each day | the Nymphe, to date August 6th, 








On three days in the week the train is formed of six eight- 
wheeled corridor coaches, but on the other three days an To Pad-| Due at re 
extra coach is added. Appended is a statement giving the | Train. dington Per ‘o 
usual formation of the train on three days of the week, with from xt Class From To 2 
the net weight of the carriages, and we publish herewith in 
two parts a diagram showing the gradients of the line the | ——'—______|__|__ wees 
whole distance from Paddington to Cardiff. an. p.m. ’ Res: tec 

The running times of the train are :—Newport, depart 8.30 = 1.15 8 | Brake third | Swansea |/Paddington |*22 13 
10.19 a.m.; Paddington, arrive 1.15 p.m. A dining car is q 8 Third eet + "28 9 
worked on this train from Cardiff to London. We publish an | en 8 Second A e 23 11 
engraving from one of several photographs of the interior of | 2c 8 Compo. r ¥ x94 
this coach, and also a view from a photograph of the train ¢ 3 s| Dining car | Cardiff ‘ a7 18 
bey Sona ai at between fifty and sixty miles an hour | a3 ‘ Brake third pas Ee ok a 

It will interest our readers to know that on the 20th ult. | & 8! compo. c. \ Landore; 124 10 
the Great Western Railway Company commenced to run the | | | | 168 6 
first part of the Cornish express from London to Exeter | ee = - : 
without a stop. The distance is 193 miles 77 chains, and is| * Coupled corridor train. + Tuesdays, Thursdays, and Saturdays. 
the greatest feat as an every-day run the railway world has | 
yet accomplished. | Navat ENGINEER APPOINTMENTS.—The following appointments | 


MECHANICAL HAULAGE.* 


By J. STURGEON. 
ALL the various systems of mechanical traction on tramways 
may be classed under two principal heads, viz.:—First, traction by 


| adhesion or grip upon the rails by the wheels of the vebicle, 


actuated by a motor engine connected to and travelling along with 
it. Secondly, traction by an external pulling force from a station- 
ary motor, the wheels of the vehicle acting only as rollers to reduce 
friction. 

The first is a very large class, comprising steam locomotives, 
compressed air motors, gas and oil motors, and electric motors 
both overhead, conduit, and accumulator. The second is repre- 
sented only by the cable system ; nevertheless, the nature of the 
tractive action is so essentially different on the cable system from 
all others that it forms a distinct class of itself. It is the nature 
of the mode of traction—not the mere matter of the kind of power 
used—that constitutes the real difference in traction systems. It 
matters not what the motive power may be—traction by adhesion 
and traction by pulling are essentially different in kind, and in 
their resultant effects—and just as in the former you may use 
steam, compressed air, oil, gas, or electricity to drive your travel- 
ling motor, so in the latter you may use steam, compressed air, 
oil, gas, or electricity to drive your cables, 

What I shall endeavour to show is, that under the conditions of 
street traffic no method of traction by adhesion can possibly, from 
the very nature of things, compete with methods of traction by 
pulling, and simple rolling action in the wheels of the vehicle. 

I shall confine my arguments, as regards the adhesion system, to 
examples of electric traction, because it is so much in fashion now, 
and what applies to it, so far as the adhesion principle goes, applies 
also to the other adhesion systems, in addition to which it has 
special disabilities of its own. 

Now, in a cable system we have first to provide for the driving 
of the cable, and when that is done we can string on to it as many 
light cars as we like, adding power only to overcome what I may 
describe by the term ‘rolling friction.” This on a fairly good 
road may be taken at about 25 1b. per ton weight of car. 

The cable itself is always in equilibrium, no matter what the 
inclines may be, and is always in continuous motion in one 
direction, so that, when once started, it acts to some extent like 
the fly-wheel of an engine, and as an equaliser of the power, and 
is no such formidable drawback as many people imagine. A lin. 
cable on a mile of double track may be regarded as a sort of 
flexible fly-wheel weighing eight tons, with its weight distributed 
over many bearings instead of concentrated on one. That is to 
say, it is an addition of four tons of moving weight on each mile of 
single track, or two-thirds of the weight of one average electric car, 
with this advantage, that on a hilly route its weight is perfectly 
balanced, and its acquired momentum on the down inclines, with 
that of the cars attached to it, goes to the asssitance of the traction 
at any other point in its course where it may be wanted ; whereas 
the electric car has to pull the whole of its weight up inclines, ahd 
its descending weight and momentum are no help whatever to the 
other cars on theroute. In all electric systems all that weight and 
all that momentum is so much power lost. In the cable system, ‘‘it 
is not lost, but gone before.” 

Assuming that with a maximum of eight miles an hour the cars 
make an average of six miles an hour, there would be, with a ten 
minutes’ service, one car on each mile of track ; so that on the 
cable system we should have four tons of balanced cable to add to 
the weight of each car running—on a five minutes’ service half that 
weight, and so on—while on the electric system, whether overhead 
or conduit, we have about four tons of dead weight in motors, 
gearing, &c., added to the weight of each car—which is always 
there, whatever the number of cars or rate of service may be, 
and is a constantly present retarding force, requiring additional 
power to overcome, all that additional power being absorbed in 
the destruction of material by wear and tear of permanent way, 
wheels and axles, &c. 

That the driving of the cable does not add greatly to the power 
required on a cable system, Table A. will show. 

Referring to columns F and G, you will see that the maximum 
horse-power per car for traction of these heavy cars is only 
6°73-horse power. of which only 1°73-horse power, or 25°79 per 
cent., is for the cable alone, although an exceptionally heavy cable, 
weighing 15 1b. to the fathom, and the bending of these large 
and stiff cables round the terminal pulleys and curves has an 
important effect on the amount of power absorbed. It was im- 


| possible to get at the exact weight carried, as the number of 


passengers was constantly varying, and some of the lines had 
more trailers than others. But the experiments give very fairly 
reliable data, from which the power required for the smaller cables 





* Read July 31st, 1896, before the Tramway Institute of Great Britain 
and Ireland 
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(For description see page 157) 
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and cars suitable for this country may be worked out. The | 
curves were few but sharp. The lines were level, but the balancing 
of the load on inclines in a cable system with a sufficiently 


frequent service—where the inclines exceed about 1 in 90, which | 


should be about the angle of repose on a line with rails in fairly 
good order—reduces the conditions practically to those of a level line. 
Now the cable is driven by a stationary prime mover, to which 


€ 


TaBLe A.—Power Rezuired to Drive 





Yubles.— Results of Experiments ou Cable Lines tw America. 





The heavy cost of up-keep and rapid depreciation of all kinds of 
electrical plant is well known. As the trolley-wire wears, its con- 
ductivity rapidly diminishes, in proportion to the square of reduc- 
tion in area. The Roundhay road plant, after only four years’ 
| service, has been condemned by Dr. Hopkinson as not worth taking 

over by the Leeds Corporation. This is depreciation with a 
vengeance. There cannot be any advantage in speed, because the 











Horse-power, 
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Cables ljin. diameter—weight 15 1b. per fathom. Passenger grip cars, 
weight 34 tons ; generally two 





all the contrivances for ensuring the highest economy in fuel and 
maintenance can be applied. The power, as generated, is applied 
direct, and there is no loss in conversion of one form of energy 
into another. 

This direct pulling power is then applied to a car which can be 
of the very lightest form that is made, a mere band-box mounted 
on wheels, which has nothing beyond itself and load of passengers 
to carry, except the gripper, which is carried on the axles, and 
does not weigh as much as one average passenger. This matter of 
weight is a most important factor in the economy of the system, 
since it not only affects the driving power, but also the wear 
and tear of rails, especially at the joints, and of wheels and 
axles as well, all such wear being in direct ratio to the moving weight. 

The wear and tear of the cable has been often alleged to be a 
heavy item in the working expenses of a cable line. But the 
manufacture of cables for traction has now been got to such per- 


fection that this item of cost has been reduced to a very small | 


matter indeed. I have here a sample of the Brixton cable, 
manufactured by Cradock and Co., of Wakefield, which has been 
continuously at work for two years and four months, with a one- 
minute’s service of cars eighteen hours per day, for the greater 
part of that time, and tho cost of renewal—£1200—works out to 
only 0°16d. per car mile, the cost per passenger carried being only 
1-835th part of a penny. 

Now, what are the conditions in the case of electric traction ? 


In the first yrs the original power—steam, for instance—has to 
be converted into electrical energy, with an unavoidable loss in 


conversion. 


along the whole length of the tramway, with unavoidable losses in 
resistance and leakage. It has then to pass through the motor, 


with a further loss ; and then there is the loss caused by the back | 


pressure, so to say, of the return current. Now, when the elec- 


trical power has at last reached its point of application, after all | 


these deductions and losses, it has to overcome the inertia in 
starting, and to drive a car of nearly three times the dead weight 
of a corresponding cable car ; that is to say, the power, when it 


reaches the car, has nearly three times the amount of work to do. | 


It also has to face the inclines on a hilly route without any help 
from the cars going downhill. No matter how level the route may 
be generally, if there is a single hill in miles of level route, it has 
to carry about with it, all over the level part, the weight of motors 
powerful enough to tackle that hill, as in the case of the Roundhay 
cars, which have to carry 30-horse power motors. It has also to 
make up for slippage, especially in damp, greasy weather. 

Now I ask this question: Where does the saving, the advantage 
come in electric traction, to make it cheaper or better than cable 
haulage? It cannot be in the matter of power exerted, because to 
assert that would be to assert that it takes less power to move a 
greater weight than to move a lesser weight, and also that more units 
of power can be got out of an electric motor than are contained in 
the steam used to generate the electricity for driving it—which 
would mean nothing less than “perpetual motion.” There cannot 
be any saving in cost of repairs and maintenance, because the wear 
of rails and of wheels and axles will in all cases be proportionate 
to the amount of concentrated moving weight, which is nearly 
three times as much in an electric car as in a cable car ; and there 
is besides the wear due to the grinding action of the wheels common 

o all systems of traction by adhesion, 


to carry 100 passengers—weight 7 tons. 


It has then—I am referring to overhead or conduit | 
system—to be transmitted through the feeders and trolley wires | 


Trailers to carry “0 passengers— 
to each grip car. Level tracks. 


Board of Trade limits that, in this country, to eight or nine miles 
an hour; and you could not go much beyond five miles an hour 
through the busy streets of a town, even if the law allowed it. 
Within the Board of Trade limits you can get any variety of speed 
with cable cars, just as easily as with electric cars. 

Where, then, does the advantage come in? The only answers I 
have been able to get to this question consist of vague generalisa- 
tion, of which the following is a sample:—(1) Electricity is the 
motive power of the future! (2) It is used extensively in America 
and Europe! (3) Electricity has come to stay! (4) It is popular! 
(5) The cars can travel twenty miles an hour! (6) The cars are so 
clean and the conductors so civil and wear neat uniforms! Those 
who are more ‘‘in the know” give startling figures of low cost, 
from private sources, which cannot be checked or verified, but 
which generally turn out to represent only a part of the cost, or a 
contract rate on which the contractor may be losing money, or 
some quirk in the method of keeping accounts under different 


working expenses ; the latter being alone the item quoted. But I 
have never yet been able to pin any of them to a direct answer to 
these questions, viz.: Where, in view of the working conditions as 
explained, does the saving or advantage come in! What special 
| charm is there about electricity that makes three horse-power in 
steam cost less when applied to an electrical purpose than one 
horse-power applied to drive a vulgar cable? I should like to get 
an answer from the electrical talent in the Tramways Institute a 
little more logical than the ladies’ argument, ‘‘ Because it is.” 
Now let us just see how the above conclusions are borne out by 
actual experience. The history of electrical traction for tramways 
has been one continuous record of financial failure. The accumu- 
lator system was introduced into Brussels with the usual flourish 
of trumpets, and the now familiar phrase ‘‘ past the stage of ex- 


| periment” was applied to it. 
‘regretting that their sanguine hopes were disappointed,” and I 
saw the “‘organic remains” of the plant on the scrap heap in one 
of the depéts in Brussels. Great hopes were entertained of the 
| electric system in Birmingham. Two years after its being started 
we find expressions of regret and disappointment in the official 
The expenses on that section have kept steadily increas- 


| reports. 
We 


ing, until last year they amounted to 18°43d. per car mile. 


must all remember the tremendous flourish made about the electric | 


cars on Barking-road—North Metropolitan. How the Daily News 
| puffed it up, and the positive assertions that the total expenses 
only amounted to 43d. per car mile. And we must all remember 
its ignominious failure and sudden collapse. You may say, ‘‘ Yes, 
| but these were accumulator systems.” Well, electricians were 
just as cock-sure about those systems five years ago as they are 
| aboutoverheadand conduit electricsystemsto-day. The principle is 
| still just the same, traction by adhesion, only varied slightly in detvil. 
In last year’s report of the directors of the Chicago City tram- 
ways, we have the old famlliar paragraph cropping up again, in 
the expression of the surprise and disappointment of the directors 
to find that the working costs of the electric system—overhead, 
this time—amounted to 8°45d. per car mile, or about 70 per cent. 
more than on the cable system in the same city, notwithstanding 
that the electric cars had the advantage of running at nearly 





double the speed, that the current was supplied at a very high | 


voltage, and they had no Board of Trade to interfere with them 
) on behalf of the public safety. 


heads, capital charges, management, maintenance, traffic expenses, | 


Four years later we tind M. Michelet | 


If we study the balance sheets of the companies working electric 
traction in any form we find, after the first year or two, when 
repairs and maintenance begin to tell, a steady increment in the 
working expenses. Thus, the Blackpool Electric Tramway has 
now reached 10-0ld. per car mile. Liverpool Overhead has 
reached 14*1ld. per train mile. The City and South London has 
reached 15°45d. per train mile, and Birmingham has reached 15:43d. 
per car mile. Liverpool and London are really railways, un- 
hampered with the conditions of street trattic. This steady 
upward tendency in the working expenses is very significant. 
The Roundhay electric system has proved a complete financial 
breakdown. If ever an electric system had a fair chance of 
paying, this had. They had the use of a well-laid line for the 
merely nominal rent of £141 per year, which would only pay a trifle 
over half per cent. on the capital outlay on the line, for which 
the Corporation have to pay 3 per cent, besides paying all the 
cost of road and permanent way repairs. Yet the company could 
not make it pay, and gave notice of their intention to close up at 
the end of this month, in the very middle of the summer season, 
the best paying time of the year. This was said to have been done 
out of pique, because they did not get the contract for the Round- 
hay and Kirkstall section. But it is not likely they would throw 
up a paying contract merely out of pique. It is far more likely 
that they knew that their plant—which, bear in mind, has been 
condemned by Dr. Hopkinson—would not hold out for another six 
months. Mr. Burbridge, the manager of the Roundhay Electric 
Tramway, in reply to interviewers from the local papers, admitted 
that they had been working that line at a loss, in hope of recoup- 
ing their losses out of the profit on the contract for extensions of 
the system in Leeds. And he added, ‘‘ everything connected with 
electricity is still on its trial. For many a year it will take the 
most practical experts all their time to make money out of it, and 
amateurs can have very little chance.” Four years gave the 
Brussels Tramway Company a sickener of electric accumulator 
traction, and about half that period has been enough of overhead 
traction; first for Mr. Graf Baker, and then for the British 
Thomson-Houston Company. They will build as many electric 
lines as they can get ; but let somebody else work them. 

The South Staffordshire Electric Tramway is worked by contract, 
and no outsider can tell what it really costs. In view of the 
results in all cases where electric lines are worked by companies, 
whose accounts have to be published, we are justified in declining 
to accept the bare assertions of contractors for the running in such 
cases as that of South Staffordshire. Other cases are too recent 
to have reached the stage when repairs and maintenance begin to 
tell. It seems customary, by the way, in electric traction accounts 
to set renewals down to capital account, and so take them off the 
working expenses account, thereby making the working costs 
appear less than they really are. It wili be interesting to watch 
how these recent electric concerns come out under the operation 
of the new Board of Trade rules, issued in March, 1894. These 

| rules are very stringent, and if electric traction could hardly 

manage to keep up a broken front when free from their operation, 

how long may we expect the recent installations to exist under them ! 
(To be continued.) 








UnNpROFITABLE Coat Minrnc.—Mr. 8. Roberts, J.P., of Sheffield, 
who is an extensive colliery proprietor and chairman of the Womb- 
well Main Colliery Co., Barnsley, in opening a bazaar for the rebuild- 
ing of the Parish Church of St. Mary’s, Wombwell, took occasion to 
have astraight talk with the people of that village, which is entirely 
dependent upon coal working. Having remarked upon the change 

| that had been wrought in the place by the coal, he went on to 
say that it was most lamentable that the church had to be built 
| at a time when the trade was in a most depressed condition. 
| Owing to the very low price of coal, and to the high wages which 
| had to be paid to workmen, along with royalties, rates, and taxes, 
| the cost of producing a ton of coal was more than could be ob- 
| tained by selling it. The loss was entirely falling upon the coal- 
| owners, who had tocontinue to pay the high rate of wages, and 
| meet all the other enormous expenditure in a falling market. 
| That had been brought about by the demand that workmen 
| must have a minimum wage at any price, which had been 
| adopted in what was called the federated district. In other 
| districts, and in otber countries, wages had been reduced 
in consequence of falling prices, and they had been able to 
produce coal at a lower price, and they had competed in their 
markets, with the result that their pits had had to work short time, 
and the owners had incurred the loss, He said it confidently, that 
workmen by that doctrine had not benefited themselves, and they 
had certainly not benefited the coalowners. There was a limit to 
which coalowners would go. They could not continue working 
their pits at a loss; and if pits had to be set down, as one pit 
belonging to the Wombwell Main Colliery Company had been set 
down during the last twelve months, it would be ‘‘Good-bye” to 
the prosperity of Wombwell; they would have no need to come 
there to raise funds for a church, the population would depart 
| from Wombwell, and it would revert to its once agricultural state. 
| He hoped this state of things would not come to pass; but he 
wished, in all sincerity, from that platform to warn coal workers 
| 
| 


| that such a state of things was possible. He was not there as 
chairman of the Wombwell Main Colliery Company, to disclose 
| their balance sheet ; but if any hearers doubted his word, that the 
coal trade was at present being carried on at a loss, he would 
undertake privately to prove to them that such was unfortunately 


| the case, 
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RAILWAY 


MATTERS. 


Tux first train of the Trans-Siberian Railway arrived 
at Tomsk on the Sth inst., and was solemnly received by the 
governor and several other distinguished persons, 


In a paragraph in Tue Encinerr of July 81st, the 
stroke of cylinder for the Lancashire and Yorkshire Railway 
engines is given as 24in. for each class, This should be 26in. 


Tue half-yearly report of the Midland Railway Company 
shows that the train mileage during the past six months has been 
20,027,625, made up as follows :—Passenger trains, 7,975,786 miles ; 
goods and minerals, 12,051,839. The total train mileage during 
the corresponding period last year was 19,359,074. 


Tue North-Eastern Railway report, presented at the 
half-yearly general meeting held at York on Tuesday last, shows 
that the North-Eastern Company is working 1571} miles of lines, 
and the train mileages are, passenger 6,220,310, and goods and 
minerals 7,654,072, while the expenditure on coal during the six 
months has been £125,575. A motion to increase the remumera- 
tion of the directors from £7500 to £8500 per annum was passed, 


THE new Caledonian Central Railway was opened for 
passenger traffic on Monday last. The line extends from the 
extreme west of Glasgow at Maryhill to the extreme east at 
Rutherglen, and its length is seven miles, of which five are under 
the main streets of the city. The work, which has been in pro- 
gress for seven years, has entailed a cost of £1,750,000. The line will 
greatly relieve the Caledonian Railway, whose above-ground traffic 
in Glasgow was becoming congested. 


On Wednesday night, the 5th inst., an engine and 
empty coaches, whilst standing at Wolverhampton Great Western 
Station were, from some unexplained cause, set in motion, and 
before the driver or fireman, who were said to have alighted, 
could regain the engine the runaway train passed out of the 
station, through the tunnel at the south end, and proceeded about 
six miles as far as Wednesbury, where, the speed being then 
reduced, the train was stopped by collision with a goods train pro- 
ceeding on the same line of metals. 


AT arecent meeting of the Belgian Chamber, M. Fléchet 
urged upon the Minister of Public Works the advisability of laying, 
on certain roads subjected to heavy traflic, of flat rails, for dimi- 
nishing friction between the wheels and the road ; and he brought 
forward the case of a road at Valentia, in Spain, 3°2 kiloms.— 
two miles—long, with a traffic of 4000 ivehicles daily, which has 
been improved by channel irons laid with their flanges downwards 
and connected longitudinally. The cost of maintenance is now 
only 15 per cent., and the haulage effort 20 per cent., what it was 
before. The way, laid by M. M. V. Demerbe et Cie., of Jemappes, 
Belgium, has been in use for three years, the mean wear of the 
rails being only a millimetre ; and it was pointed out vy M. 
Fléchet that a road Jaid in this manner might cost less than one 
paved over its whole surface. 


THE inquest on the body of William Slater, who was 
killed in the railway accident on the Lancashire and Yorkshire 
Railway at Preston on Monday, the 3rd inst., was concluded on Fri- 
day. The verdict of the jury was as follows :—‘‘ That the death of 
William Slater was caused by the collision of the two trains on the 
Lancashire and Yorkshire Railway, near Preston Junction, and 
that such collision was brought about by an error of judgment in 
mistaking the signals on the part of George Wigglesworth, the 
driver of the Lancashire and Yorkshire train.” The coroner was 
requested to express the hope that his narrow escape from a verdict 
of manslaughter might have the effect of impressing the need of 
great caution upon him and all railway serv&nts. The Jury added 
that they were indebted to Colonel Addison for the assistance he 
had rendered in the investigation, 


Tue works in connection with the new Port Talbot 
railway and docks, which are being carried out to tap the west 
vortion of the South Wales coalfield, were commenced on March 
st, 1895, and it is expected that the railway will be completed by 
March Ist, 1897, The docks are to be completed by March Ist, 
1898, but there is reason to believe that they will be ready before 
the contract time. The cost of the railway will be about £200,000, 
and that of the docks £350,000, exclusive of rolling stock, coal tips, 
machinery, and warehouses. The estimated total cost cf every- 
thing will be about £800,000. In addition to coal, passenger 
traffic and a considerable import traflic are anticipated. The 
passenger traffic will be started as svon as the railway is opened. 
The engineers responsible for the design and commencement of the 
works were the late Mr. M’Connochie, Mr. P. W. Meik, of 
Westniinster, and Mr. T. Forster Brown, of Cardiff. Since Mr. 
M’Connochie’s death in December last, the work has been under 
the superintendence of the two remaining gentlemen, Mr. Havelock 
Case acting as resident engineer. The contractors are Messrs. 3. 
Pearson and Son, of Westminster, their engineers being Mr. Hay 
for the railway and Mr. Hopkinson for the docks. 


A MEETING of the Light Railways Association was held 
last week in one of the committee rooms of the House of Commons, 
Sir Albert Rollit occupying the chair. In opening the proceedings, 
the chairman said that, so far as immediate legislation was con- 
cerned, their work was practically closed, but the country was 
indebted to the association for giving the first real impetus to the 
construction of light railways. The chief value of light railways 
consisted in their giving vitality and, one might almost say, possi- 
bility to ry gp ts effort, especially in connection with agricul- 
ture. Only by general co-operation on the part of agriculturists 
and by co-ordination of the various branches of that great industry 
could it be revived and placed in the position which all desired to 
see it occupy. The chief means to that end would be light rail- 
way and motor car communication, both of which would, and, 
indeed, must, move together. There were some districts in which 
the motor car would be an impossibility, and there were others 
where light railways would be essential ; and those means of com- 
munication would facilitate the introduction into this country of 
the co-operative system of agriculture, which he believed would 
be a lever to rescue it from its present unfortunate and depressed 
condition, 


SomE time ago a trial was made of electrical propulsion 
by the overhead trolley on the branch line of the New York, New 
Haven, and Hartford Railroad. Another step in the experimental 
equipment of steam railroads for electric traction has now been 
taken in the trial along the same line of the third-rail method of 
contact. The conductor rail is laid between the service rails, 
entirely supplanting the overhead constructicn. ‘The rail is in 
section like a flattened letter A, and is supported by ash blocks let 
into the sleepers. Before use these blocks are impregnated with 
a tar compound for insulating and preserving. The continuity of 
the third-rail circuit is secured by attaching each end of one rail 
to that of the next by means of two heavy copper bands, The 
electricity is taken from the third rail by two sliding shoes hung 
loosely from the car, one suspended between the axles of each 
truck by two links, which allow it to slide easily over the top of 
the third rail and make perfect contact with it all the time. he 
current is brought to the motors through the controllers and 
cireuit-breakers, and returns to the track rails by the wheels. The; 
experimental section is three and a-half miles long. At highway 
crossings the third rail is discontinued, the conductor being carried 
under in cables and the car passing the crossing by momentum. 
An American contemporary, describing this old arrangement and 
experiment, says the trial was considered to have been successful, 
a speed considerably in excess of a mile a minute having been 
reached. We wonder why nothing of this kind is satisfactory without 
some tall talk about exceptionally high speed. 


NOTES AND MEMORANDA. 


AccoRDING to a cablegram received by the Union 
Steamship Company from Johannesburg, the gold crushings at 
Witwatersrandt for the month of July were 203,878 ounces, 


AccorpinG to Nature, specimens of fire-damp recently 
collected by M. Th. Schloesing, jun., with suitable precautions, 
from many sources all contained nitrogen, showing a notable 
amount of argon ; the ratio of argon to nitrogen was, within the 
limits of experimental error, about the same as in air. 


In a communication made by M. H. Moissan to the 
Academy of Sciences, Paris, the author stated that experiment 
had shown that the black diamond reduced to a very fine state of 
division, and heated in a stream of oxygen to a temperature of 
200 deg. Cent. below that of combustion of the diamond, gives off a 
very small amount of carbon dioxide, the diamond remaining 
transparent. 


Tue Council of the Society of Arts offer the Fothergill 
prize of £25 and a silver medal for a paper on ‘‘The Best Means 
of effectually Preventing the Leakage of Current to Earth in 
Electrical Installations from Generating Heat and Setting Build- 
ings on Fire.” The paper should consist of about 8000 words, and 
be written with a view to being read and discussed at an ordinary 
meeting of the Society. 


Tue total production of sugar in Peru amounts annually, 
on an average, to 74,000,000 kilos. ‘he capital invested in the 
industry is said to amount to £3,400,000, and the value of the 
products in 1894, the latest year for which the particulars are 
available, exceeded £820,000. The amount paid for labour in the 
same year was £548,000. The total area devoted to the cane 
industry was 187,000 acres. 


THE distribution of the displacements in metals 
subjected to stresses was the subject of a recent communication by 
M. G. Charpy to the Paris Academy of Sciences. The suggestion 
of M. Hartmann that metals, in spite of their known heterogeneous 
structure, behave as homogeneous bodies, has been submitted to 
further experiments, with the result that the displacements vary 
from point to point, and correspond in all respects with the 
structure shown micrographically. 

WHEN a soil that is not irrigated is covered with plants, 
it evaporates, according to Professor Wollney, a far greater 
quantity of moisture than when the surface is bare. In the 
former case the evaporation cannot exceed the quantity received 
by the soil from the atmosphere before or during the period of 
growth. Swampy lands and those that are well irrigated, as also 
free surfaces of water, can, under circumstances favourable to 
evaporation, sometimes give to the atmosphere a greater quantity 
of water than corresponds to the precipitation that occurs during 
the same time. 


WE have it on the authority of Prof. W. Ramsay, and 
J. Norman Collie, that by fractional diffusion throvgh porous 
tubes, argon yields two portions, of which the lighter has a density of 
19°93, the heavier of 20°01. Similar experiments with helium gave 
densities of 1 ‘874 and 2°133 for the two extreme portions, results 
which were confirmed by measurements of the refractive indices 
by Lord Rayleigh. Both specimens, says .Vature, gave spectra 
which were absolutely identical, and hence the possibility is 
suggested of there being here a true separation of light molecules 
from heavy molecules of the same substance. 


A LARGE body of short fibre asbestos was discovered 
some time ago in White County, G.A., U.S.A. The asbestos rock 
in this body is about 350ft. wide, 950ft. long, and as far as known, 
60ft. deep. The material in this rock is not adapted for textile 
fabrics but is especially valuable for paper pulps, cement, and for 
bricks for lining furnaces, heaters and grates. The bricks can be 
cut directly from the rock. For other purposes the rock needs 
only to be milled, no separation being necessary, on account of 
its almost absolute purity. The analysis of the rock shows about 
50 per cent. silica and 30 per cent. magnesia. 


THE evaporating power of the soil is, in itself, depen- 
dent upon its own physical properties ; the less its permeability 
for water, or the larger its capacity for water and the easier it is 
able to restore by capillarity the moisture that has been lost, by 
so much the more intensive is the evaporation. For this reason 
the quantity evaporated increases with the percentage of clay and 
humus in the soil, whereas it diminishes in proportion as the soil 
is richer in sandy and coarse grained materials. Soil that is 
covered with plants loses by evaporation so much more water in 
proportion as the plants are better developed, or stand thicker 
together, or have a longer period of vegetation. 


Tur German Government have for some considerable 
time past been conducting experiments with the object of ascer- 
taining the visibility of lights at sea. With respect to the white 
light, experiments have verified the well-known law that its visi- 
bility is proportional to the square root of its illuminating power. 
The mean of a number of observations on this subject shows that 
the distance at which the white light of a wax candle is visible on 
a clear night is 2250 metres, or rather more than 1} nautical miles, 
and on a wet night 1610 metres, or 1760 yards. For green lights, 
the commission which has had the carrying out of the experiments 
recommends a clear bluish tint, and for red lights a coppery hue is 
the best, 


THE manufacture of paper in Finland has increased to 
such an extent in recent years that it now forms one of the most 
important industries in the country. There are, according to the 
Papier Zeitung, thirteen paper mills, seven chemical pulp factories, 
three straw pulp, and twenty wood pulp and pasteboard factories. 
The number of workmen employed in these different factories 
amounted to 3847 in 1894. In 1893 the production amounted to 
32,000 metric tons of mechanical wood pulp, 8000 of chemical, and 
7500 of paper. The factories chiefly employ English machines, 
but recently German and Swiss makers have received orders. The 
total number of paper machines in Finland is twenty-six. Two 
mills only make rag paper ; two mix rags with first-class paper ; 
three an straw pulp; and all the others make wood paper ex- 
clusively, and at need employ chemical pulp. The rags are im- 
ported from Russia, the total imports being 1220 metric tons in 
1891, 867 in 1892, and 727 in 1893. 


Dr. J. A. Harker recently read a paper before the 
London section of the Royal Society on the determination of the 
freezing point of mercurial thermometers. The method adopted 
is to cool distilled water in a suitable vessel to a temperature below 
0 deg. to insert the thermometer, and then bring about the 
freezing of the water by dropping in a crystal of ice. The thermo- 
meter then rises, and finally attains a steady temperature, differing 
only very slightly from the true zero. The apparatus aga 
consists of two portions, the thermostat and the cooler. The 
former is a copper vessel, filled with either refined petroleum or a 
strong solution of common salt. This vessel communicates with 
the cooler, through which the liquid can be pumped by a rotary 
stirrer ; and by this means it can be cooled and maintained for 
some time at about -—2 deg. The distilled water to be frozen is 
contained in a glass tube of about 300 c.c. capacity. This is first 
placed directly into the circulating liquid, and cooled quickly to 
-0°5 deg. or —0°7 deg. It is then transferred to a cylinder lined 
with polished metal, placed in the centre of the thermostat. 
The thermometer whose zero is to be taken is then quickly fixed 
in position, the bulb and a considerable length of the stem above 
the zero being immersed in the water. A crystal of ice is 








dropped in, and the temperature quickly rises to the freezing 
point, 








MISCELLANEA 


Messrs. Nopet’s works at St. Petersburg are con- 
structing new mine apparatus intended for the defence of Vladi- 
vostock, 


Apvices from Temesvar, near Budapest, state that 
petroleum springs have been discovered on the Szredisty property 
near that town. 


Tur Spanish Government is contemplating some 
important works in the Philipines, which, if carried out, will com- 
= an extensive arsenal (with a dry dock) upon the Island of 
4ucon, 


Tue electric tramway in Cairo, the first constructed in 
Egypt, has just been successfully inaugurated by a trial trip in the 
presence of Fahkry Pasha, Minister of Public Works, and a large 
number of spectators, 


Tue production of raw silk in Transcaucasia during the 
year 1895, especially in the Government of Kutais, was very unsatis- 
factory, partly on account of drought and heat, which caused an 
early growth of the mulberry trees, followed by cold and rain, and 
in some places even snow and frost, so that vast quantities of silk- 
worms perished. Moreover, from 40 per cent. to 70 per cent. of 
the worms perished from the following cause :—When the silk pro- 
ducers received the eggs from abroad they were afilicted with the 
febrina, consequently the cocoon harvest in Russia was poor, and 
the price advanced. Many of the losses were due to the ignorance 
of the population concerning the proper care of the worms, 


Unnver the title of Société Anonyme du Canal et des 
Institutions Maritimes de Bruxelles, a company has been formed 
for taking over from the Brussels municipality that portion of the 
river Rupel comprised between the Pont Léopold and the town of 
Rupel, with its dependencies, and turning it into a ship canal ; 
making a seaport with all its accessories, including docks, quays, 
lifts, and cranes, and working the above as well as the present 
basins belonging to the Brussels municipality. The capital of 
33,580,000f.—£1,343,200—has been subseribed by the Belgian 
Government, the Brabant provincial authority, the Brussels muni- 
cipality, and the various communes interested, all of which bodies 
are duly represented on the board of directors. 


Tae Commons’ Amendments of the Locomotives on 
Highways Bill were considered in the House of Lords on Monday. 
Lord Glenesk protested against the imposition of the extra tax on 
motor vehicles, as tending to check an industrial enterprise, and 
as a great disadvantage to farmers and carriers. The Earl of 
Winchilsea also protested against this tax as exceptional and dis- 
advantageous, and he moved that exclusively agricultural vehicles 
should be exempt. This was, however, negatived, and all the 
Commons’ Amendments were agreed to. Presumably Assent will 
be given to the Bill in a few days, and the repeal of the prohibitive 
tax of four and five guineas per year for motor cycles and vehicles, 
carriages, and vans will have to be moved for next year. 


THE Savage Rifle has been selected as the weapon for 
the New York Militia by the Commission appointed to examine 
the weapons offered for this purpose. The gun is the invention of 
Mr. Arthur W. Savage, superintendent of the Utica Electric Rail- 
way Company, and is manufactured by the Savage Arms Company, 
of Utica. Its magazine holds five cartridges, which are held in a 
magazine similar to a revolver cylinder, so that there is no possi- 
bility, as in the tubular magazine, of a cartridge being exploded 
by the impact of the one behind it against its primer. There 
were twelve guns in the competition, and the Krag-Jorgenson and 
Lee-Mitford weapons, the new standards of the United States 
army and navy, respectively, were also tested.—The Engineeriny 
iVews. 

THE seventeenth session of the Mason College, Bir- 
mingham, opens in October next, in the medical faculty on 
Thursday, October 1st, and in the arts and science faculties on the 
following day. A conversazione will be held in the College in the 
evening of Friday, October 2nd. The College courses include 
complete preparation for the various examinations in arts and 
science, and the Preliminary Scientific (M.B.) Examination of 
the University of London. The technical courses include civil, 
mechanical, and electrical engineering, upon which diplomas are 
awarded at the end of two or three years, provided the students 
reach a certain standard in the examinations; metallurgy and 
applied chemistry ; and geology. Students may, however, attend 
any lectures or combination of lectures they may require. 
Evening and Saturday classes will be held as heretofore, and 
one or two special courses of popular afternoon lectures will be 
provided. 


On Carlingford Lough, visited by the Institution of 
Mechanical Engineers, there is now running a steam passenger boat 
fitted on Mr. H. Barcroft’s system, with partly immersed pro- 
pellers and with engines and boiler at the stern, the propellers being 
driven by gearing and the usual stern shaft and tubes dispensed 
with. The new boat is called the Pioneer, and she carries a Board 
of Trade certificate for 186 passengers, although her dimensions 
are but 60ft. by 14‘6ft. Her small cost—£650 complete—and low 
working expenses enables the company to adopt very low fares. 
The boat is managed by the captain, who, standing at the tiller, 
has full command by lever and wheel of the engines below. Great 
space for passengers is gained by Mr. Barcroft’s arrangement, only 
3ft. of the 60ft. in length being required for engines. The boat 
draws in ordinary trim but 2ft. 10in. aft, and lft. 10in. forward. 
The screws dip 2ft. 3in. into the water ; thus the Pioneer can land 
and discharge passengers at the little quays several hours before 
or after high water. The engines have cylinders 5}in. by 5in., and . 
runs at 300 revolutions, while the propellers are 4ft. 10in. diameter 
and 6ft. pitch, which gives a iavakal six and a-half miles per hour, 
with about 9 per cent. slip. If desired the engines can be run at 
400 revolutions, and a speed of seven and a-half miles attained. 
The boiler is of the locomotive type. The machinery was supplied by 
Messrs. Robey and Co., Lincoln, and the boat was built and fitted 
by Mr. Dennis Crawford, Newry, 


In small central stations, particularly where one or 
more jack shafts are employed, overheating of the bearings becomes 
a serious matter, often resulting in the necessity of shutting down 
the portion of the plant directly affected. Most engineers prefer 
to run their machinery, if by so doing ashut down can be avoided. 
The common practice in cases where the bearings become hot is 
to freely apply water, and, if possible, ice, and at the same time 
sufficiently lubricate to reduce the friction. The use of water on 
dynamo bearings is, however, a dangerous proceeding, owing to 
the liability of injuring the armature. Ice, while more easily 
handled, is not always obtainable, and is likely to produce the 
same harmful results. The continuous use of water on bearings is 
never desirable, although sometimes necessary, as in the case of 
marine engines. It is owing, however, to occasional necessity that 
precautionary measures should be adopted and provision made for 
its use. This can be done by so casting the bearing shells that 
numerous passages, broad and flat in cross-section, would surround 
the journal. The entrance to these passages could be fitted with 
appropriate threaded nipples, which would permit of the ready 
attachment of an ordinary hose, and thus water could be rapidly 
forced through when the bearing heats seriously. The same device 
is now successfully used on friction brakes, where far more heat is 
developed than in the ordinary bearing, even one of the largest 
size, and yet the rubbing surfaces of the brake are kept so cool 
that they may be made of wood, and at the same time be very 
durable. Such construction, says our New York contemporary, 
the Electrical World, would not greatly increase the cost of a bear- 
ing, and yet would reduce to a minimum the chances of over- 
heating 
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WARPING GEAR 5.8. ALGOA. 


WE illustrate above the special warping engine combined 


with cable windlass, also the after warping capstans that have | 


lately been supplied and built by Messrs. Clarke, Chapman, 


and Co., Limited, Victoria Works, Gateshead-on-Tyne, to | 


the order of Messrs. William Doxford and Sons, Limited, of 
Sunderland, for the large cargo vessel s.s. Algoa built for 
Messrs. Crow, Rudolf, and Co., Liverpool. 

In designing these gears the makers have been very 
largely assisted by Mr. F. J. Pilcher, of Liverpool, consulting 
engineer for the owners. It will be seen from the illustra- 
tions that on the forecastle are placed two separate vertical 
double-cylinder engines fitted with link motion reversing 
gear; these each drive direct into warping capstans, one 
port and the other starboard. The capstans are arranged 
so that by the removal of a single bolt in the head and the 
absence of keys, the body can be lifted for repairs or cleaning 
in ten minutes. The capstan body itself is of special form, 
a rim being arranged on the bottom edge twice the diameter 
that the body is at the waist. This rim has been found most 
useful for hauling in long lengths of slack, which can be got 
in twice as fast from the capstan waist; when the strain 
comes on the rope can be slipped up into the capstan waist. 
The cable-holders and wire rope drums are driven by steel 
bevel gearing from the engine shaft, a cable-holder and a 
drum being driven by each engine, the wire rope drums are 
driven by friction cones in the same way as the cable-holders, 
and both wire rope drums and cable-holders are fitted with 
Messrs. Clarke, Chapman, and Co.’s patent riding spring 
brakes. The whole is arranged so that in case of breakdown 
the starboard engine can be coupled up to the port capstan, 
wire rope drum, or cable-holder, or vice versd. 

The control of the vessel aft is arranged for by two sepa- 
rate warping capstans, each driven by its own engine. The 
engines are of the horizontal type, fitted with two separate 
cylinders and link motion reversing gear. They drive direct 
from the engine shaft through a spur bevel wheel and pinion 
into the capstan body. These capstan bodies are of the same 
shape as those on the forecastle, which have already been 
mentioned at length. Besides the above special warping 
and cable gears, it may be mentioned that the s.s. Algoa was 
supplied by Messrs. Clarke, Chapman, and Co., Limited, 
with 9ft. Tin. by 12in. horizontal steam winches, two of 
these patent tine type vertical boilers 15ft. 6in. high by Tin. 
diameter, an ash hoist, and two duplex steam. pumps; also 
a complete electric installation for lighting the whole of the 
accommodation, engine-room, and cargo lights, driven by one | 
of Messrs. Clarke, Chapman, and Co.’s direct driven plants. 








THE $8.8. JATTRA. 


Tue hull of the s.s. Jattra, of which we publish an en- | 
graving on this page, was built by Messrs. Robert Duncan | 
and Co, Port Glasgow, and the engines, of which we give | 
engravings on the next page, were built by Messrs. Rankin and | 
Blackmore, Greenock, to the order of Messrs. Morton and | 
Williamson, naval architects, Glasgow, who prepared the | 
plans and specifications, for Messrs. Duncan MacNeill and | 
Co., of Calcutta and London. 

The Jattra was specially designed to suit the owners’ 
coasting service in India, and to carry a moderate amount of | 
cargo on a@ light draught of water. The dimensions are | 
150ft. long, 26ft. beam, and 11ft. moulded depth. This 
vessel is built to Board of Trade regulations for first-class | 
and native passengers, and is fitted with all modern improve- | 
ments for working cargo. She has a topgallant forecastle | 








?and poop, and amidships there is a promenade deck formed 

by carrying the top of the midship house and engine and 
| boiler casings out to the sides of the vessel, where it is sup- 
customary in vessels for the East, all the decks and fittings 
are of teak, while a canvas awning extends from stem to 
stern. The boats, which are of teak, copper fastened through- 
out, are fitted with copper tanks and all Board of Trade 
appliances, and are carried at the after end of the promenade 
deck. The vessel is provided with a steam capstan on fore- 
castle head, for lifting anchors and for warping purposes, two 
powerful Clarke-Chapman steam winches at the hatches, and 
steam quartermaster steering gear on the promenade deck. 
A complete electric installation by Clarke, Chapman, and 
Co, has been fitted throughout. The officers’ accommodation, 
including bath rooms and patent lavatories, is placed for- 


| an overhaul. 


ported by angle iron stanchions on every second frame. As | 


As compared with other triple-expansion twin- 
screw types, there are only two engines, each having one 
piston and connecting-rod working on a single crank, as 
against six cylinders, six pistons, rods, cranks, and valve 
motions. The cylinders are llin., 1lin., 23in. and 38in. in 
diameter respectively, all having a piston stroke of 26in. As 
will be seen from the engravings, the design of these engines 
is particularly simple and compact, and there is only one 
large condenser—with 870ft. of cooling surface—which binds 
the whole structure rigidly together. In previous practice 
only one air pump was provided for the low-pressure portion 
of the engines, but in this case an air pump has been fitted 
to the high-pressure part, also at the instance of the com- 
pany’s superintendent engineer, Mr. A. R. Mackintosh, who 
was responsible for the general design of hull and machinery. 
This modification, combined with an independent circulating 








THE 


ward on the topgallant forecastle, while the passengers’ 

accommodation, conveniences, and saloon are amidships in a | 
large house built at fore end of engine and boiler casing. 

The saloon is elegantly pannelled in polished oak, relieved 

with teak pilasters and mouldings, and handsomely uphol- | 
stered in railway repp and moquette. The crew, consisting 

of fifteen Lascars, have comfortable quarters in the poop aft, 

while in the fore end of the poop are placed the European | 
and native galleys on one side and latrines on the other. 
The vessel carried 210 tons of deadweight on a draught of 
7ft. 10in., and attained a speed of 11:3 knots on trial, which, 
being, we are informed, fully three-fourths of a knot more 
than guaranteed, was eminently satisfactory. 

The engravings of the engines prepared from working draw- 
ings show three elevations. These are on Rankin’s patent dis- 
connecting triple-expansion principle, by means of which one 
set is utilised to work both propellers either in combination or 
separately, thus reducing to a minimum the number of work- | 
ing parts requiring attention both when running and during | 








INDIA COAST SERVICE STEAMER JATTRA 


pump and engine—made by Messrs. Drysdale, Glasgow— 
worked admirably, and Messrs. Rankin and Blackmore con- 
sider that it is undoubtedly a step in the right direction, so 
far as economy and efficiency are concerned. The air pumps 
are double-acting, and are 1lin. indiameter by 12hin. stroke, 
and are fitted with Kinghorn’s metallic valves. They are 
snugly contained within the condenser casting, and are 
worked from the respective crank shafts by an excentric rod. 
There are two feed pumps 3in. in diameter by 124in. stoke, 
worked off the air pump crosshead, while the bilge pumps, 2in. 
in diameter and 26in. stroke, are worked by the piston-rod 
crossheads. The high-pressure pistons have Ramsbottom 
rings of hard cast iron, while the other pistons are packed 
with Lockwood and Carlisle’s patent rings and springs. The 


| high-pressure piston-rod stuffing-boxes have been abolished, 


and their places taken by brass sleeves, which effect a con- 
siderable saving of friction, and do away with leakage of 
steam and water and expensive packing. The upper cylinders 
are secured to the lower by strong cast iron brackets and 
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polished wrought iron columns, arranged so that the lower 


cylinder covers can be lifted for examining and for removing | 
the pistons without disturbing the high-pressure cylinders | 
The piston and connecting-rods are | 


and their connections. ¢ 
of the ordinary marine type, and the valve gear consists of 


the double plate-link style specially adapted for these engines, | 
with quadrants made unusually short so as to clear the con- | 
denser. All the working parts are adjustable and have extra | 
large surface, and the reversing is performed by means of | 


extremely simple direct steam and hand starting gear, which 
ensures very prompt handling. The high-pressure slide valves 
are of the piston type, and the intermediate and low-pressure 
valves are of the usual locomotive description ; the respective 
spindles are connected by cast steel rocking levers, which 
reduce the travel of the high-pressure valves to half that of 
the others. 

When both divisions of the engine are working together, the 
exhaust steam from the high-pressure cylinders passes into the 
lower part of a receiver, divided into two portions, surrounding 


the intermediate cylinder, and thence to the valve-chest of | a } 
| process. We are indebted to the makers, the Hardy Patent 


that cylinder. The steam, after completing its work in this 


cylinder, exhausts into the upper receiver, and thence | 


through the connecting pipe to the low-pressure cylinder, 
from which it is finally exhausted into the condenser. 
Assuming the starboard engine to be stopped—by means of 
the reversing gear, both throttle valves remaining open—the 
steam from the port high-pressure cylinder will exhaust into 
the lower receiver, passing thence into the intermediate 
cylinder, and, after doing its work there, is led into the upper 
receiver ; but, as the starboard engine is stopped, there is no 
escape for the steam through the low-pressure cylinder, so the 
pressure rises until it is sufficient to lift the large spring-loaded 
valvye—shown on the front elevation—when it exhausts into 
the condenser. Supposing the port engine to be stopped, 
and that the starboard one only is working, the steam from 


the starboard high-pressure cylinder exhausts into the lower | 


receiver, and, there being now no escape through the inter- 
mediate cylinder, accumulates there until the pressure is 
high enough to raise the small! spring-loaded valve—partially 
shown on front elevation—when it passes into the upper 
receiver, and thence to the low-pressure cylinder and into 
the condenser. From the foregoing it will be seen that when 
two halves of the engine are running either together, or with 
one going ahead and the other astern, they form a complete 


engine of the triple-expansion type, and when either portion | 


is working alone it becomes an engine of the compound con- 
densing kind. These engines indicated 685-horse power with 
steam at 1651b. pressure, supplied by a return tubular boiler 
working under mild forced draught on the closed stokehold 
principle, the fan and engine for which were made by Messrs. 
Alley and MacLellan, of Glasgow. 


In conclusion, we may state that these engines are not | 


intended for very large power, from 800 to 900 indicated 
horse-power being, perhaps, about the advisable limit; but 
Messrs. Rankin and Blackmore consider that for any less 
power its superiority over the ordinary complicated twin- 
screw engines is indubitable as regards simplicity and 
economy of fuel and upkeep, while the smoothness of its 
working is very noteworthy, and can only be attributable to 
the admirable cushioning afforded to the lower pistons by 
the high-pressure steam in the upper cylinders, which does 
away with the tendency to hard knocking, so noticeable in the 
low-pressure crank pins of many of the usual types of engines. 

The engines of the Jattra represent the fifty-fifth set 
already constructed on Rankin’s patents for disconnecting 
compound, triple, and quadruple-expansion engines, and 
their success of the twin-screw type especially has been 
uniform and continuous. Part of this success is no doubt 
attributable, particularly with tug boats, to the overlapping 
of the propellers on Rankin’s principle, which was first 
applied to the Otter, built by Messrs. Robert Duncan and 
Co., in 1877. Since then they have fitted sixty-four twin- 
screw steamers with this overlapping arrangement, which— 
or a modification thereof—has been adopted by many leading 
shipbuilders and engineers, and notably in the case of the 
White Star Liners Teutonic and Majestic. 








WEDGES AND EXPLOSIVES IN MINES. 
Or all the questions which have to be faced by colliery 
owners and mining engineers, there are probably none 
more worthy of consideration than the best means to be 
adopted in the getting of coal or rock. It has almost come 
to be an accepted theory that the most economical method 
is that obtained by the use of explosives of the so-called safety 
order; and, without going deeply into the question from a 
humanitarian point of view, or describing the destructive or 
preservative qualities of either, what is evidently wanted by 
principals and men alike is a system which, while not 
increasing labour, will within a given time bring down as 
much coal or rock at a price per ton which compares favour- 









ddddddedddeddddddiiliiiiliizlzzaza 
SAAT a TT 


ddaaaaaaadaaaaadddd 











Udldd 










| was not sufficient to drive the feather or second wedge home. 


With this fact in view, the feather has been split, as will be 
seen from the illustration; so that the two parts may be 
driven up separately and alternately, thereby greatly in- 
creasing the expansive power consequent on the ability to 
drive the two wedges easily into a position corresponding to 
that which would be occupied by the solid wedge if sufficient 
power was obtainable to drive it home. A glance at the 
sketch will show that, after boring, a halved plug is inserted, 
the ends of which entirely fill the hole. 
wedges are then introduced, and with the aid of an 81b. hammer 
are easily driven into the required position. The power thus 
developed will, in the majority of cases, be found sufficient to 
bring down the most stubborn material, but if the insertion 
of another feather is necessary, provision for it is made. 
Now that the adoption of boring appliances has become 


| almost universal in mines, the chief obstacle to the introduc- 
| tion of the wedging system has been overcome, and the 
| makers of this multiple wedge claim for it that the amount 


of boring required is considerably less than that for any other 


Pick Company, Sheffield, for the following particulars of 
tests carried out at various collieries and mine. 

At the Wharncliffe Silkstone Colliery pits a series of twenty 
experiments with wedges against twenty with explosives, 
carried out under precisely similar conditions, show averages 
as follows: 


Multiple Wedges. 


Average weight 


of coal brought Average time 


occupied. Average cost per ton. 


down. Wedging at Hire of 
Total. Per ton. Sid. per wedgesand Total. 
10ur, machine. 

Tons. cwts. h. m. h. m. 1/6 per week. d. 
oN. a OR OM .. FSR os: Nc ae 
Against Compressed Gunpowder. 

Drilling and Powder 
stemming at and Total. 
8d. per hour. fuse, 
Tons. cwts. h. m. h. m. d. 
6 12 ° 0 44 07 5°83 . 4°00 9°83 


showing that not only is danger to life and property avoided 
but that the cost per ton at the pit-mouth is considerably 
less than with the use of explosives. At the Clydach Vale 
Colliery the wedges were tried in ripping down a strong rocky 
bind roof in a roadway 14ft. wide. The thickness varied from 
20in. to 24in. Two holes, 2}in. diam., were bored, 6ft. deep, 
and about 3ft. from each side, one occupying forty minutes 
in boring and the other thirty-five. The wedges were 3ft. 
long, inserted whole depth, one in each hole, and driven 
simultaneously, bringing down about 3ft. the full width of the 
roadway, and occupying forty-five minutes to wedge down two 
yards in advance, and the full width of the roadway. Two 
holes were subsequently bored 4ft. deep each, which cleared 
two more yards ahead and the full width of roadway, and 
occupying two hours for the whole operation of boring and 
wedging. From commencing to finishing 54 hours were 
occupied, ripping four yards ahead, 14ft. wide, the average 
thickness being 24in., the extra time to make up the 5} hours 
being taken up in squaring up and planking roof loosened by 
operation, and suggesting to all practical men a favourable 
comparison with shot firing. 

The table, we are informed, gives but a few results selected 
from trials made at the various mines and confirmed by the 
principals, who reap advantage by comparison with shot- 
firing without any of the accompanying danger to life and 





The secondary | 


| power, at 100 revolutions per minute, will consist of two sets 
for twin screws, each set having cylinders 30in., 49in., and 
| 80in. diameter respectively, with a stroke of 5lin. The steam 
| pressure will be 300 1b. per square inch, and there will be 

twenty Belleville boilers, with an aggregate heating surface 
| of 32,000 square feet, and a grate area of 1100square feet. It 
| is estimated that a speed of 18 knots will be obtained upon a 
| continuous run of eight hours. 








THE POAGE WATER COLUMN, 





THE engraving below illustrates an American automatic 
water column manufactured by Mr. John N. Ponge, of Cin- 




















The Poage Water Column 


cinnati. This column, says the Railroad Gazette, has a 
number of excellent points, and is an improved form of the 
“Standard "’ water column, first made in 1883 by Mr. Poage. 
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property. The very low cost of the tools should recommend 
them to colliery owners for adoption. The ease with which 
the force may be applied in any required direction is a point 
which should not be forgotten. With cartridges the line of force 
must necessarily be toa greatextent a matter of chance, but with 
the use of the wedge splitting may be effected 

in any direction in a manner which willleave 

mS the walls and roofing of the mine compara- 

tively clean and square, with consequent 

reduction in the amount of propping re- 





quired, especially in the case of tender roofs. 





Reports of inspectors go far to prove that 








a great proportion of the accidents in mines 
is due to the falling of portions of the roof- 








ELLIOT’S COMPOUND WEDGE 


ably with present rates, all other such qualities as have been 
mentioned being subjected to secondary consideration. 

The general adoption of the wedging system on the Con- 
tinent is doubtless due to the different relationship between 
employer and employés; but where, as is the case in England, 
the points to be considered are so many and so varying, the 
introduction of any new system must necessarily meet with 
considerable opposition until it can be clearly brought home 
to masters and men, that such an introduction cannot in 
any way interfere with present arrangements, and offers 
advantages on all points. The fact that the ordinary wedging 
of coals—i.e., the use of the old forms of 6in. or 9in. wedges — 
against the use of explosives practically means an increase 
of 3d. per ton on the cost at the pit mouth, has no doubt 
hitherto influenced the minds of those in power, but it is 
interesting to follow the development of the wedging-system 
from the usual solid form to the more perfect type now 
largely used abroad. 

A wedge which has attained great popularityis the multiple 
wedge invented by G. W. Elliot, who, taking the old plug and 
feather wedge as an example, found that while the expansive 
force obtainable was great, the power expended by a collier 





such proportion should receive the most 
careful consideration, especially if it can be shown that it may 
be attended with a reduction in the cost of working. 








THE NEW BATTLESHIPS. 


Tue Admiralty, last week, placed orders with private firms 
for two new battleships, known as the Canopus class, and 
for three sets of engines for the vessels of the same class to 
be built at the dockyards. Messrs. Laird Bros. are to build 
and engine the Glory; Messrs. John Penn and Sons will 
supply the main machinery for the Goliath, which is to be 
built at Chatham Dockyard; the Canopus, to be built at 
Portsmouth, will be engined by the Greenock Foundry Com- 
pany; Messrs. R. and W. Hawthorn, Leslie, and Co., are to 
supply the engines for the vessel at Devonport to be named 
the Ocean ; and the Thames Ironworks build the remaining 
vessel, to be called Albion, for which Messrs. Maudslay, Sons, 
and Field, undertake the engines. These new vessels are to 
have a length of 390ft., and a breadth of 74ft., which, on a 
mean draught of 26ft., will give a displacement of 12,950 
tons. The engines, which are specified to indicate 13,500-horse 


ing, and any system which tends to reduce | 





2}tons | 


The cylinder and piston which control the closing of the 
valve are separated from the water that flows through the 
column, and only water that has passed through the pre- 
cipitating chamber enters this regulating cylinder. This 


| water, being free from sand and dirt, will not grind out the 


working parts. The main pipe has a large waste valve, 
which is set in summer to prevent waste of water and in winter 
to allow the water to flow out quickly, preventing it from 
freezing. The small pipe around the rod connecting the 
working lever and the valve is drained through the main pipe, 
as shown in the figure, preventing ice from forming around 
the rod. The cylinder, piston, valves, and other parts re- 
ceiving much wear are made of brass, giving them great 
durability. 








THE INSTITUTION OF CrvIL ENGINEERS have obtained an 


| injunction to restrain the Institute of Civil and Mining Engineers, 
| Limited, being registered under that title or under any similar 
| name or title calculated to deceive the public into believing the 
| new company to be the Institution of the plaintiffs. 


NORTHAMPTON INSTITUTE. — The appointments recently 
advertised at this Institute were filled at a meeting held on 
Monday last. The following were the successful candidates :—As 
head of the Mechanical Engineering and Metal Trades Department, 
Mr. John Ashford, who has been for the last three years lecturer 
on engineering at the Birmingham Technical Schools. Mr. 
Ashford is intimately acquainted with the metal trades of 
Birmingham, and this knowledge will be particularly useful, it is 
hoped, in the Clerkenwell district. As head of the Artistic Crafts 
Department, Mr. John Williams, who has for several years taken 
an active part in the movement for the advancement of the 
decorative handicrafts. Chief assistant in the Applied Physics 
Department, Mr. C. V. Drysdale, a distinguished student of the 
Finsbury Technical College, and the Central Technical College, 
South Kensington, where he obtained two diplomas of associateship 
in physics and engineering respectively. Since his college training 
Mr. Drysdale has been for three years with Messrs. Nalder Bros. 
and Co,, electrical instrument makers in Clerkenwell. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of or 
/ e i p 
correspondents. ) 





BARKER'S ‘GRAPHICAL CALCULUS.” 


Smr,—I think Mr. Barker is justified in maintaining that your 
reviewer has in some respects misunderstood the scope of his excel- 
lent ‘‘ Graphical Calculus.” Poinsot’s warning should always be 
kept before the mathematician: ‘‘Gardons nous de croire qu’une 
science soit faite quand on |’a réduite & des formules analytiques.” 
Mathematical writers are apt to imagine that their work is finished 
when they have demonstrated, with more or less elaboration, the 
theorems of their subject. But those who, like the engineer, are 
compelled to turn these theorems to useful account, find that the 
real difficulties are only just beginning. 

The reviewer maintains that the parabola is a better curve to 
employ for approximation than the circle, because of its greater 
analytical simplicity. A prior’, there is absolutely nothing to 
show which curve will give the better approximation, so that the 
use of the parabola is a concession to the weakness of analysis, 
But when we turn from the calculations to the drawing and con- 
struction of a curve, the parabola is always replaced by a circle ; 
instances are seen everywhere. ‘The artillerist calculates the pres- 
sure on the grooves of a gun, assuming that the rifling curve, if 
not straight, is parabolic; but a rifling bar, curved in a rail-bending 
machine to the arc of a circle, will be found to differ anywhere by 
less than a hundredth of an inch, and so satisfies all practical 
requirements. If the ogival head of a projectile is assumed to be 
formed by a parabolic curve, the formulas for its volume, centre of 
gravity, and moment of inertia are all extremely simplified ; but 
in construction the mould is always made with a circular sweep on 
a radius of one and a-half or two calibres, the circular and para- 
bolic curve being undistinguishable in the thickness of a line. 
So, too, for all formule and constructions for railway points and 
crossings, the centreing of arches, &c. Whatever the shape of 
the curve, the rail or stone is bent or cut to a circular arc. 

I do not think the reviewer will find his preference for the parabola 
supported by any naval architects, men who are oy amare trans- 
ferring their analytical results to the curves on a drawing-board, 
and thence to the construction of the ship. 

In his sweeping criticisms your reviewer condemns incidentally 
Mr. C. V. Boys’ valuable celluloid scale for drawing curves, such 
as capillary curves and trajectories in a resisting medium, where 
the powers of analysis are completely baffled, and the parabolic 
approximation is of no use. If the reviewer will try this instru- 
ment practically in the construction of some simple well-known 
curves—the cycloid, for instance—he will be surprised to find that, 
whether small or moderately large steps, from 1 deg. to 10 deg., 
are taken for the successive circular ares, the curves do not differ 
by the thickness of the line. 

In the draw-bar problem Mr. Barker has worked out the question 
as it is presented by the traffic manager to the locomotive depart- 
ment for practical solution ; the method will serve equally well for 
the couplings between any pair of carriages, and the results are 
capable of experimental measurement by a traction dynamometer. 
The same cannot be said for the bite of the driving wheels on the 
rails, the ultimate propelling force of the train. Here the weight 
of the engine and tender intervenes, and the problem is one for the 
locomotive designer. ‘‘ The engineer requires a course of mathe- 
matical instruction quite different from that given in the ordinary 
mathematical text-books.” These words from Professor Kennedy’s 
British Association address have doubtless inspired Mr. Barker to 
prepare his ‘Graphical Calculus ;” and, as might be anticipated, 
the freshness and novelty of his treatment has stirred up the preju- 
dices of supporters of old-fashioned routine, 


August 11th. A. G. GREENHILL. 





TIN-LINED LEAD WATER PIPES. 


Sir,—In a paper on “ Waste of Water in its Relation to Lead 
Service Pipes,” read by Mr. Oscar I. Kirby before the British 
Association of Waterworks Engineers at Nottingham, and pub- 
lished in your issue of the 7th inst., Mr. Kirby makes some state- 
ments in reference to tin-lined lead pipes and tin-washed lead 
pipes which are far from being correct. 

Nearly all the tin-lined pipe made in this country, and a very 
large proportion of that made on the Continent, is made on presses 
which have been manufactured under my supervision. In tin- 
lined pipe made with any degree of care itis absolutely impos- 
sible that the tin lining of the pipe can become impregnated with 
lead in the way in which Mr. Kirby indicates, when he states 
that—‘‘ In the production of tin-lined lead pipe the tin dissolves a 
considerable quantity of lead, consequently the lining is not pure 
tin, but a mixture of tin and lead.” In the manufacture of these 
pipes lead ingots directly proportionate to the thickness of lead in 
the pipe required are cast in a special mould, and allowed to cool, 
the central core in the mould being withdrawn, and a smaller core, 
the exact. internal diameter of the pipe wanted, being inserted, 
the space left in the mould is filled with tin. This tin is run into 
the mould at a much lower temperature than the melting point of 
lead, and as its quantity is relatively small in proportion to the 
amount of lead in the ingot, it is impossible, unless the tin is over- 
heated and cast when the lead is very hot, that anything of the 
nature Mr. Kirby refers to can take place. 

In reference to tin-washed pipe, Mr. Kirby says that this has 
proved itself superior to tin-lined pipe, the process of washing 
being done so quickly that there is not time for the tin to dissolve 
the lead. Our experience has been entirely different, and we have 
found it a most difficult matter, requiring great vigilance on the 
part of the workmen making the pipe, to prevent the lead on 
the surface of the pipe being washed from being carried away by 
the tin. This is due to the high temperature at which the tin 
requires to be kept to make it flow easily. The working parts of the 
machine have also to be kept at a like high temperature. At the 
end of each charge the residue of the tin is always found to contain 
a large proportion of lead, sometimes as high as 50 per cent. 

The statements made on the authority of Mr. Kirby are calcu- 
lated to create among engineers who have the supervision of water 
supplies a prejudice against the use of tin-lined lead pipe, and I 
feel that it is due to the manufacturers of this class of pipe to 
make the foregoing explanation. Mr. Kirby apparently has got 
the hold of some very carelessly made tin-lined pipe and some 
exceptionally good tin-washed pipe. 

ALEXANDER WYLIE, 

Vulean Works, Johnstone, Scotland, August 10th, 





THE POSITION OF DRAUGHTSMEN. 


Srr,—It was my intention not to say anything with regard to 
the position of draughtsmen, which you so fairly and ably treated 
in your leader, as I expected you to be inundated with correspon- 
dence and suggestions. However, such does not seem to be the 
case, and points to what I consider to be one of the chief reasons 
of the present position of draughtsmen—apathy. 

I write as one of them, and you strike somewhat the same note 
when you say, ‘‘ The draughtsman is not a man who asserts his 
position,” Would that he did, not in open defiance, but in many 
ways by which he could unnoticeably almost make his personality 
and worth more felt. Professional etiquette is almost an unknown 
factor with draughtsmen, and if more of it existed, I am convinced 
that our position could be vastly improved, and that without any 
unpleasant rupture between employer and employé. 

I will give two instances from my own personal knowledge. In 
a firm employing from 500 to 600 hands, and doing a most varied 
line of business, the position of head draughtsman and works 
manager is, or was two years ago, held by one and the same man. 
Any engineer would in a moment know that it was impossible for 


him to do justice to both posts, when the manufactures in his 
charge range from a locomotive to a mouse trap. The consequence 
was, all the work of chief draughtsman fell on the shoulders of a 
man receiving 35s, a week, and little credit for his work, whilst the 
works manager took all the credit and salary. A little professional 
etiquette and less greed on the one part, and more quiet assertion 
> the other, would have made that 35s. a week into 60s. in no 
ime, 

A draughtsman came to seek employment ; he had been out of 
work some time, that may have had something to do with his 
request for 15s. a week salary. ‘‘ Drawing Pin ” would retort that 
he was not a first-class man. I made inquiries, and found that he 
had been with a large locomotive firm, and was considered a first- 
class man, and had had a continental technical training. As far 
as professional etiquette went, he decidedly was not a first-class 
man. 

So long as we have such men amongst us—and they are not rare 
—salaries will remain low, and social position still lower, and the 
odds against improvement still be overwhelming. 

Much lies in the hands of draughtsmen themselves to improve 
matters. Among the younger men the refinement and education 
necessary to professional etiquette exist, for, as a rule, they are of 
superior educational attainments ; their days have been spent in 
the shops, their evenings at college—both necessary trainings for 
a good man; but any efforts on their part are effectually checked 
by older men, who, as you say, often come from the bench. One 
word as to speed. ‘Drawing Pin” says slowness is a bar 
to many men. Speed is as well, and invariably leads to mistakes. 
In no work is time such an important factor as in drawing. 

Then we have that /@/e noir, the ‘‘ premium pupil,” to deal with. 
He is dying in good mechanical firms, but is very much in 
evidence in electrical firms of repute. In fact, the staff of many 
electrical firms contains a majority of such men. He—the 
‘‘premium pupil ”’—does the work in a fashion, and pays to do it, 
and, of course, the employer is suited—salaries are at a minimum. 
There it is a question of etiquette on the employer’s side. 

I have ‘‘ boomed ” this question of professional etiquette—and I 
can see the sneer of the bench man—rather strongly, but it is only 
because I am so confident of its need as an important factor in our 
welfare. Surely the profession of an engineer is as worthy as that 
of law or medicine. Why then not uphold it in a more worthy 
manner! I heartily agree with “‘ A. C.,” for a good draughtsman 
must essentially be a good engineer. It is a scandal that many 
men are worse paid than fitters; a bricklayer might as well be 
better paid than the architect. VIARY. 

Prescot. 

[There are, no doubt, some cases of first-rate men getting poor 
pay, and modern systems of education enormously increase the 
number of those who can make drawings from the sketches and 
instructions of the leading engineer, and their pay will ever 
be small, The number of capable designers is not much increased 
by this system of education, and the number of those who come 
from the bench, or those who by experience, originality, and energy 
prove their practical merits, will ever remain important in a draw- 
ing-office as competitors of those who can only draw.—Ep. E.] 





THE NEW NORTH-EASTERN EXPRESS LOCOMOTIVES. 


Sir,—Seeing that, in spite of larger cylinders and boilers, the 
haulage power of express locomotives of the ordinary type has 
not increased in any very striking degree, the advent of these 
new engines will, it is hoped, furnish some more decisive proof as 
to what is the highest standard of efficiency to be obtained by 
single expansion in relation to heavy work and high speed. Mr. 
Worsdell’s new locomotives may be said to be in some respects 
unique; and, judging from what Mr. Rous-Marten has already 
told us about No, 1869, they have many advantages over other 
simple engines, and some remarkable performances may be ex- 
pected of them when they have been thoroughly ‘‘broken in” and 
have settled down to their work. With the splendid proportions 
which they possess, their working will be watched with more than 
ordinary interest. Having such large coupled wheels to deal with, 
Mr. Worsdell might not have unreasonably produced two less 
handsome engines. As it is, the design is particularly neat, bold, 
and substantial-looking. 

In view of your leader on ‘Triple Cylinder Locomotives” in 
THE ENGINEER for the 13th March last, it seems clear to me that 
it is now the full development of the simple engine which should 
be brought about. Mr. Worsdell’s latest departure marks a further 
advance towards that end. Turning fora moment to the subject 
of your leader, and to the 7ft. Webb compounds, it is, I believe, 
the fact that no engine of the ordinary type has as yet been 
found equal to the abnormally heavy loads which the former are 
able to easily cope with. The costly plan of dividing the heaviest 
and fastest trains could often be avoided if an engine capable of 
working the approximate weight of the two portions was provided. 
It not infrequently happens that when a train is divided, each 
portion is somewhat sparsely filled; and while fewer carriages 
would suffice for the total number of passengers, the load would, 
if run as one train only, be too much for one simple engine. 
Rather than run two engines together, it, of course, is more satis- 
factory to adopt the alternative and work the train in two sections, 
A locomotive, however, constructed on the three-cylinder principle, 
would successfully manage the complete train. What I believe is 
the heaviest ae express train in the world at the present time 
is worked by one of Mr. Webb’s 7ft. compounds, As Mr. Rous- 
Marten says, ‘‘ No competent judge will deny that this represents 
locomotive work of the highest order.” 

I trust we shall hear more of the performances of the new 
North-Eastern locomotives. They are splendid looking engines, 
and the result of their working should bring us to a nearer 
approach to the perfecting of the simple locomotive generally. 

London, N., August 8th. F, W. BREWER. 





PERMANENT WAY. 


Str,—In your issue of 8th May last you printed a letter 
from me giving a short description of an arrangement of permanent 
way, which I have been using here with perfect satisfaction for 
twenty-five years or so. In that description I made no remark on 
the means used to meet the effects of changes of temperature on 
the length of rails. Since that time, however, the late accident at 
Preston has drawn attention to the subject, and, among other 
things, has drawn from your correspondent, Mr. J. W. Watkins a 
letter which appeared in THE ENGINEER of the 31st ult. 

Among other things, Mr. Watkins remarks that the present 
makers of fish-plates in this, and perhaps in any other country, do 
not provide for the safe expansion of a 30ft. rail. In the same 
letter Mr. Watkins mentions that in his practice he has profited by 
the experience gained from a derangement of way on the North- 
ampton and Peterborough Railway in the year 1845. Though he 
does not say how, it may perhaps be inferred that he somehow 
seeks safety in his ‘‘make” of fish-plates. Mr. Watkins is 
probably correct in saying that, as a rule, no provision is made for 
expansion in the “‘make” of fish-plates, but I cannot agree with 
him in thinking, as he appears to think, that the general practice 
is wrong. It appears to me that this provision falls to be made in 
the rail, not in the fish-plate. Itis certainly true that if the rail will 
expand or contract, no fish-plate with its ' olts can prevent it; nor, 
in the case of expansion, vould prevent the ends of two rails from 
abutting on each other, if room for expansion has not been given 
in the first laying of the way. 

In laying the way at a mean temperature of 60 deg. or there- 
abouts, my practice is to place between the rail ends a slip or 
gauge of iron jin. thick, which the platelayers call an ‘ expansion 
piece.” This, when taken out, is found to leave space sufficient in the 
case of 30ft. rails. The fish bolts which fit—but easily—the holes in 





the fish-plates are din. in diameter, but the holes in the rails have 






a diameter of ljin. Ata mean temperature the bolts are placed 

so as to occupy the centre of the holes in the rail, and thus play is 

given of jin. each way, 7.e., tin. in all, which play has hitherto 

been found sufficient. LUNDIE, 
Rhymney Railway, Cardiff, August 3rd. 





LONDON AND NORTH-WESTERN RAILWAY ENGINES. 


Srr,—I cannot understand why these engines are not fitted wita 
bogies, like those on the other important lines, but I should think 
that since the Preston accidents they will consider this. I noticed 
one day one of the ‘‘ Jumbo” class of engines coming round a 
curve at a good speed, and I fully expected to see her off the 
line, as she seemed to take the curve by jumps. I have watched 
the Lancashire and Yorkshire engines on sharp curves, and they 
take them splendidly. I also saw one of the ‘‘Greater Britain” 
class of compounds the other day ; the leading wheels had rubbed 
against the frame plates, until they were completely bright, plainly 
showing that the engines are not adapting themselves to the 
track. None of the other large companies would think cf con- 
structing express engines without a leading bogie. The radial axle 
may assist the engine some little, but still it is not equal to the 
bogie, either as regards safety or ease in taking curves. 

August 5th. TEUTONIC. 


[Our correspondent forgets the express engines of the Brighton 
and Chatham and Dover lines, which bave sharp curves to run 
over at high speeds, and nearly all these are without bogies, 
although some of the latest of the Chatham and Dover are begie 
engines.—Ep. E.] 





THE WILLANS ENGINE, 


Sir,—In your appreciative and kindly remarks upon the Willans 
engine, and upon the approaching expiration of the earlier but 
subsidiary patent for the air cushioning device, you imply that the 
latter was the invention of the late Mr. Willans. It is a point of 
little interest or importance, and the inaccuracy is excusable, but 
it may be well to correct it. The patent was in the name of the 
firm, but the invention as used was the writer’s. Mr. Willans 
feared that it would introduce difficulties in the starting of the 
engine, and he planned an arrangement of self-acting valves to 
ensure that the maximum compression in the cylinders should be 
reached only after a number of revolutions ; hence the patent was 
in joint names. The first trial showed that the plain air cushion 
gave rise to no difficulties, and the valves were not used. 

The last paragraph of your article admirably defines the relative 
positions of single and double-acting engines. Mr. Willans, who 
made the single-acting engine what it is, held that for any purpose 
requiring a tour-de-force, where extreme lightness or compactness 
took precedence of all other considerations, a double-acting engine 
working at very high speed should be employed. I stated the 
same thing publicly last year. If you are content to put up with 
the resulting inconveniences, a double-aeting engine, running at 
the full speed appropriate to a single-acting engine, or even faster, 
gives the power with less weight. Hence, as you say, a single- 
acting engine would be out of place in a torpedo boat; the absence 
of wear and trouble, and the higher economy, would be too dearly 
bought by the increased weight. But that is not the case on 
shore, where the conditions which justify the employment of what 
may be defined as the torpedo boat type of engine must always be 
extremely rare. MarRK ROBINSON, 

Thames Ditton, August 10th. 





MOTOR CARS IN THE LONDON STREETS, 


Str,—I noticed an article in THE ENGINEER of last week deprecat- 
ing a procession of motor carriages through London to celebrate 
the passing of the Light Locomotives Act, on the ground that 
motor carriages have not yet reached such a state of perfection as 
to be able to produce a good impression upon the public. 

Had the writer of this article accompanied the carriages on their 
run from the Institute to Barnes last Saturday, and from the 
Institute to Hurlingham Club on the 18th of July last, I am sure 
he would have had cause to modify his opinion that motor carriages 
could yet be satisfactorily run through the streets, 

I myself rode last Saturday in a Daimler carriage, which 
behaved perfectly, and was the object of general admiration of 
passers by along the crowded route. This carriage, equally with 
five others which took part in the procession, threaded its way 
through the crowded traffic of High-street, Kensington, and 
Hammersmith Broadway, and all the carriages proceeded there and 
returned without the slightest mishap of any kind. It was par- 
ticularly noticeable that horses scarcely took any notice of the 
motors, although in several cases they were driven continuously 
close behind our carriages. 

I quite agree with the writer that it is of the utmost importance 
that in our proposed procession the carriages should be in good 
order and in good hands, and in my circular to inventors and 
makers I have laid special stress upon this point. 

C. HaRRINGTON Moore, 
Hon. Secretary of the Motor Car Club, 

40, Holborn Viaduct, London, August 11th. 





THE W. H. HARRISON APPEAL. 


Srr,—Will you kindly allow us to publish a final account of the 
fund raised as a testimonial to Mr. W. H. Harrison, and to express 
the thanks of the recipient and his family to all the friends who 
have so generously contributed to the fund. 

The total amount of the subscriptions is £105 4s., and after 
deducting £6 11s.—cost of stationery, printing appeals, &c.—there 
remains a balance of £98 13s., of which £25 has already been 
handed over to Miss Harrison, in whose care Mr. W. H. Harrison 
remains. 

The balance of £73 18s, is now held in trust for Mr. Harris 
and will be paid over in monthly instalments of £2 to Miss Kate 
Harrison, for the benefit of her invalid brother. 

Shovld Mr. Harrison recover during the next three years 
sufficiently to be able to manage his own affairs, the balance 
remaining unapplied will be handed over to him, or, in the event 
of his death, to his sister. These arrangements have been made 
with the approval of all those most closely concerned. 

Any further donation received will be added to the fund to be 
applied in the same manner. FREDK. H. VARLEY, 

ANDREW PRINGLE. 








At the greatest depth ever attained, says the Austra- 
lian Mining Standard, by miners in the history of the world, the 
mines in the vertical Red Jacket shaft of the Calumet and Hecla 
copper mine have recently stopped sinking at a depth of 4900ft., 
as this is the required depth necessary for this er to reach 
the limit of its underground territory. Bored wells have been 
carried down to a greater depth, but the Red Jacket shaft is the 
largest and best constructed mining shaft in the world. Its inside 
dimensions are 14ft. by 224ft. divided into six compartments, and 
timbered throughout with pine. The shaft was started in the fall 
of 1880. The new shaft rock house, which will be built of iron, 
and will be made fireproof throughout, is the only part of the 
work necessary to put this deep shaft in commission, as the hoist- 
ing machinery, which consists of two pair of triple - ex jion 
engines of 3000-horse power per pair, and will hoist a load of 
10 tons 60ft. per second, was planned and put in place while the 
sinking of the shaft was going on. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to wnfori 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. Ne 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


J. M. (Royal Leamington, Spa.)—The gear to which you refer was 
described in Tut ENGineeR of the 19th October, 1894, page 841. 

G. 8.—Your best course is to write the author of the paper as given in the 
article to which you refer in October 26th, 1894, not August, 1894. 

8. anv M’L. (Johnstone.)}—The lime washing of heaps of slack or coal 
is usually done to prevent undiscovered removal of the coal by theft or 
otherwise. As a preservative of the heating powers it probably has 
very little if any value. 

W. 8. (Cambridge.)—You cannot obtain such specifications except upon 
bona fide enquiries for plant from one of the few makers of the plant. 
See ‘‘ Proceedings” Inst. C.E. at a library in your own town, and the 
book reviewed in THe ENGINEER, vol. lxxxi., page 271. 

ENnGINneER.—The shearing strength of the rivets you mention would be 
about 10 tons if of gvod iron, but you must make allowance for the 
departure from purely shearing stress to which the rivets you refer to 
would probably be subjected, and if of a number of rivets one and not 
a pair, or three, takes the first stress, bending und shearing, as in one of 
your sketches, four tons would be enough to allow. The lower rivets 
will take eight tons. 


INQUIRIES. 


STRESSES IN STATICALLY INDETERMINATE STRUCTURES. 
Srr,—I will be much obliged if any reader will inform me of the name 
and publisher of the best work in English on ‘‘ Stresses in Statically 
Indeterminate Structures,” as determined by the principles of least 
work. G. 8. 


Hull, August 6th. 
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HORSE-POWER. 


Smeaton, by direct experiment, found that a horse 
would, when working regularly, raise 22,000 lb. one foot 
high in a minute. James Watt subsequently carried out 
experiments at Barclay and Perkins’ brewery. He caused 
some of the immensely powerful horses belonging to the 
firm to draw up a weight from a deep well, the rope 
running over a pulley, and he concluded that the maxi- 
mum effort of such horses represented 33,000 foot-pounds 
per minute, and this figure he adopted as the standard 
for his steam engines, and such it remains to this day. 
Tredgold gave 27,000 foot-pounds per minute for eight 
hours a day as a horse-power. Rennie took 22,000 foot- 
pounds as an average. Beardmore had a horse weighing 
a little over half a ton which did 39,000 foot-pounds for 
eight hours a day. It can scarcely have failed to strike 
our readers, however, that there is apparently something 
misleading about the standards, and that horses are very 
much more powerful than Watt supposed. Thus, for 
example, two horses will tow a canal boat at 2} miles an 
hour, but an engine indicating at least 10-horse power 
is required to do the same work. Tramcars are drawn 
by a couple of horses at five or six miles an hour; a 
steam engine of 20-horse power is not too much to do 
the same work, and so we can go on making comparisons, 
all of which are favourable to the horse, and go far to 
show that he is incomparably more efficient than any 
metallic motor it is possible to use. 

To conclude as a consequence of all this, that Watt, 
or Smeaton, or Rennie made a mistake, is, however, not 
justified by the facts. That the horse is much more 
efficient than the steam engine may be conceded, and 
yet not affect Watt’s accuracy, or throw doubt on the 
soundness of Tredgold’s judgment. The main cause of 
the disparity lies in the difficulty of applying the power 
produced by the steam engine to the required purpose. 
But this is not all; when we speak of 22,000 foot-pounds 
per minute as the power of a horse, we are apt to forget 
that this is the net or available power of the animal, not, 
if we may use the word, his indicated power; it is his 
brake power. It is by no means easy to say what 
the indicated power of a horse is, but we can 
form some idea of it under favourable conditions. 
Let us suppose that we have a powerful dray horse, 
weighing 2000 lb.—not an unusual weight. It is evident 
that a good deal of energy must be expended in moving 
such a beast even on a level road. Let him now ascend 
a hill on an incline of 1 in 30. Let us suppose that 
the hill is three miles, or 15,840ft., long, and that he occu- 
pies an hour in making the ascent. At the end of the 
hour he will be 528ft. higher than when he started. 
Consequently, he will have done 1,056,000 foot-pounds of 
work in the time, or 17,600ft. per minute; or, conse- 
quently, more than half a horse-power. Such a horse 
could haul a total weight of 30001b. up the hill at the 
stated speed. This represents 23,466 foot-pounds, or 
more than Smeaton’s standard. But adding the whole 
together, we have 41,066 foot-pounds per minute as the 
work actually done by the horse, and this, as we have 
implied, takes no account of the energy expended in 
working the horse’s limbs per se. We shall perhaps not 
be very far wrong if we say that not more than 50 per 
cent. of the entire energy of the horse is available for 
use even at slow speeds. As the speed increases, the 
loss of available energy very rapidly augments, and a 
galloping horse would probably have little or no power 
of draught left. From all this we may conclude that it 
is not quite fair to make the extremely unfavourable com- 
parisons constantly drawn between the steam engine and 
the horse. In other words, the horse expends much 
more than a horse-power in doing his work, just as a 
steam engine expends much more than a horse-power to 
give a horse power on the brake. 

It is when engines are employed for haulage purposes 
that they appear in the worst light. Thus, for example, 





about a 14-horse power gas engine is required to do the 
work of two horses in propelling a tramear. It is for- 
gotten that the work done in propelling the weight of the 
gas engine is included in this, while the weight of the 
horses is not included at all as work done. But the pair 
of horses will perhaps weigh as much as the gas engine. 
The extra strengthening of the car and the weight of 
the gas cylinders we do not count, because we are dealing 
for the moment with the engine only as compared to the 
horses. Furthermore, it will be found that the engine 
does not exert anything like 14-horse power when the 
car is running at its regular speed; neither, indeed, does 
it exert 14-horse power when starting. The fact is that 
a 14-horse engine is used, but not 14-horse power; and 
the reason of its employment is that a large piston is 
required to get the requisite torque or turning moment 
to start the car. An engine running with maximum 
pressure dead slow may be giving out very small power ; 
and at low velocities it may provide little useful energy. 
In this respect it is totally different from the horse, who 
when starting a heavy load, can heave. We cannot find 
a better word to express the steady pull, seen to advan- 
tage when a great railway horse is shunting trucks. We 
have no doubt a horse can exert a steady pull equal in 
amount to half his own weight, the whole of which pull 
is directly available for moving the vehicle to which he 
is attached. Assuming that 1200]b. or so is required to 
start a tramcar, two horses can supply the requisite 
pull. But if the horses were in the tram, 12001b. would 
not be enough; and an engine capable of working at 
2-horse power when making a couple of hundred 
revolutions per minute could not exert a dead pull 
or heave of anything like 12001b. For a short 
effort an engine with a cylinder large enough 
to develope at the normal speed of the engine 12 or 14- 
horse power indicated is required, as we have said, and 
of course this represents so much more weight to be 
hauled about. It is his wonderful flexibility of effort, as 
we may call it, that makes the horse useful and the find- 
ing of a substitute for him so difficult. The average 
torsional effort on the crank shaft of an engine varies but 
little, no matter whether the engine is moving dead slow 
or at full speed, unless measures are taken to reduce the 
effort in the latter case. A reduction in speed bears no 
necessary relation of any kind to the angular effort of the 
engine ; but with the horse the case is totally different, 
and at slow speed the effort may become enormously 
greater than it is at top speed. When working at 
moderate velocity the horse represents a great latent 
power of pulling. Nothing at all analogous to it can be 
found in steam or gas engines. 

The only way to keep down the power of the engine, 
and yet obtain the necessary heave or initial effort, con- 
sists in interposing between the engine and the driving- 
wheel axle some form of variable speed gearing. But 
the subject is beset with difficulties, which will soon 
become evident to any mechanical engineer who attempts 
to solve the problem for himself. This is, indeed, one 
principal reason why gas-driven tramcars have not until 
recently been successful. The same circumstance has 
had much to do with the comparative failure of steam- 
propelled tramcars, and the to all intents and 
purposes, total failure of the compressed air system. 
Apparently, the difficulty has been overcome in the 
cars whose performances we reported in a recent 
impression. But even then it appears that engines of 
very much more than 2-horse power are needed. The 
fact is partly explained, as we have endeavoured to 
show, by the circumstance that the energy expended 
by a horse is really much greater than a horse-power, 
partly by the fact that the horse gives out, weight 
for weight, more energy than the engine ; mainly it is due 
to the capacity for steady, powerful pulling possessed by 
the horse. But, after all we have said in the way of 
explanation, there still remains an unaccountable dis- 
parity between the work one-horse power of engine will 
do as compared with the power one horse can do. The 
only remaining possible explanation is that the horse in 
pulling applies his power to far more advantage than the 
engine does; but even this solution of a mechanical 
difficulty is not quite contenting or complete. 


WHAT OF THE COAL TRADE ? 


AttuouGs the Conciliation Board, which came into being 
through what is known as the Rosebery Agreement, expired 
at midnight a fortnight ago, the ‘coal crisis,” which has 
formed the subject of so much speaking and writing, has 
assumed no acuter form than before. It is, indeed, very 
singular with what equanimity the end of the body; from 
which so much was expected after the coal war of 1893, 
has been received in the Midland coalfields most materi- 
ally affected. The expectation was that the fear of a fuel 
famine, akin to that of three years ago, would cause a 
clamouring for supplies and a general forcing up of prices. 
While there has been a stiffening in quotations for 
house coal, which has prevented any fall, suchas is usual 
in August, there has practically been little difference in 
the market all round. This, too, in spite of several firms 
in manufacturing fuel, as well as householders in private 
supplies, making provision for the worst. Better time 
has been worked, and the miners have taken home more 
wage at the week end, but the efforts to rush the trade 
have not been successful, the general conviction being 
against any likelihood of a repetition of the old terrible 
error, those most closely conversant with the condition of 
the coal industry finding many reasons for the faith that 
there would neither be a general lockout nor a general 
strike. 

The two great factors for the preservation of peace are 
the striking solidity of the miners’ organisations, and the 
equally striking want of it amongst the masters. It is unfair 
to blame the latter for their lack of cohesion, for, although 
in several localities a little more loyalty to each other might 
have obtained better prices for their output, yet the con- 
ditions of coal-getting vary so much with the character 
ofthe colliery and ‘its geographical situation, that it is 
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almost impossible to secure combined action. Then, 
again, the drift of the coal industry changing. 
In the older pits, where a good deal of coal has been got, 
the cost of getting the remainder is far in excess of that 
at those newer pits where the coal is comparatively un- 
worked, and the most modern and effective appliances 
are in operation to bring it to bank in large quantities. If 
a profit can be made at all it can be made at these 
collieries. It would be difficult to get their owners to 
join in any general movement for enforcing a reduction 
of wages. What has occurred, and is certain to continue, 
is what has been pointed out over and over again in THE 
ENGINEER. Many of the thin seam pits have been 
stopped through their being unprofitable. Other pits hardly 
more favourably fixed are being added to those already 
closed down. The business is thus steadily in course of 
being concentrated in fewer hands. The best mechanical 
appliances are bound to be still more generally used, 
with the inevitable issue that there will be less work for 
the collier and a gradually weakening wage—a prospect 
the miner, so far as can be seen, is not much exercised 
about. At this moment there is a little pressure owing 
to the circumstances already stated; but under the 
tosebery Agreement, and up to the week of its expiry, it 
is not too much to say that the Midland coal-getter was 
probably earning less wages, even at the high rate per 
ton, than he had done for many years; and when the 
present temporary “spurt” is over, his position will be 
as bad as ever it was. But the miner clings to the faith 
that the old prosperity will return to the coal trade, and 
that he will, if he have patience for a while, 
get a full week’s work at the high rate of wages 
he now enjoys. The coalowner tells him that this 
is impossible so long as his brethren in other 
districts sell their labour at 10 to 15 per cent. less. 
To this the collier gives the curt and clear pronouncement, 
‘* We shall have no reduction,” and he is encouraged in 
this attitude by his leaders, who tell him that if he gave 
away 10 per cent. of his wages he would not even benefit 
his master. Thus the coal business in the Midlands has 
gone from bad to worse, thousands of tons being brought 
daily to bank, on every ton of which a loss is reported, 
and yet in most cases it is cheaper to go on hoping for a 
change than to close down the colliery and have all tlie 
standing charges still to pay. The collier gets what is 
called his *‘ living wage.” It has proved a living wage in 
theory, but not in fact, and probably the miner derives 
more satisfaction from the doctrine than benefit from the 
amount. On the other hand, the coalowner and the 
shareholder in colliery limited companies do not receive 
their “living dividend,” and the drooping values exhibited 
on the Stock Exchange share lists afford no indication 
that they are likely to be in a better way for the future. 
As bearing on this subject, some statements made at 
the annual meeting of the Midland Institute of Mining, 
Civil, and Mechanical Engineers, recently held at Barnsley, 
have scarcely received the attention they deserve. Mr. F. 
Parker Rhodes, who is secretary of the South Yorkshire 
Coalowners’ Association, and belongs to a family who 
have for years been closely associated with the great 
industry, referred particularly to his own district, but his 
remarks have an interest beyond even the Midland district ; 
more especially what he said about the alteration of rates 
proposed by the railway companies. With regard to 
wages, he held that the miners ought to be well paid; 
but with a high rate of production the South Yorkshire 
colliery owner had to meet a competition which was certain 
to become more severe, and cause the loss of many 
markets, which were of importance both to the employer 
and the employed. Mr. Rhodes expressed his fear that 
the unalterable laws of political economy would, in 
the long run, ‘take their revenge” if people dis- 
regarded what they had taught in the past. As 
for the railway companies, they could not have taken 
& more inopportune period to raise their rates. The 
effect of the alteration of railway charges from the south 
Yorkshire district to London and the South of England 
would, he said, be as nearly as possible the same thing 
as if every lessor in the county had doubled the royalty 
paid to him for his coal; or, putting it another way, it 
was the same thing as if the coalowners had granted the 
workman a rise of 10 per cent. in his wages. This is a 
point which Mr. Pickard is almost certain to take up, 
and use vigorously in the interests of his constituents. 
Another speaker, Mr. G. Blake Walker, the new 
President of the Institute, dealt thoughtfully and in con- 
siderable detail with the condition of the fuel business. 
Some of his figures are of present interest. ‘‘ Five principal 
items,” he says, ‘‘make up the cost of production of a ton of 
coal. Labour takes 73 per cent. of the whole ; stores, fuel, 
and materials which have to be purchased, require 10 per 
cent; royalty isrepresented by 11 percent.; cost of manage- 
ment and sale of the coal want 5 per cent.; while rates 
and taxes need 1 per cent. In arriving at the selling 
price, a reduction of 10 per cent. must be made for the 
coal used at the colliery, and for the “dirt” sent up 
with it. Of the remaining 90 per cent., 40 to 45 per 
cent. would be large or round coal; 20 per cent. nuts; 
and 25 to 30 per cent. slack, worth perhaps 2s. per ton. 
Taking the approximate current price for Barnsley coal, 
Mr. Walker came to this conclusion:—Round coal, 
42 per cent. at 7s.; nuts, 20 per cent. at 4s. 6d.; slack, 
274 per cent. at 2s.; colliery requirements, 10 per cent., 
giving an average price of 4s. 9d. per ton. Taking a 
colliery raising 300,000 tons, he finds the cost per ton 
5s. 9d., which would represent a loss betwixt getting and 
selling the coal of £11,200 a year. Of course it has 
to be remembered that South Yorkshire occupies a 
peculiarly difficult position in regard to the coal trade, 
its distance from seaports seriously handicapping it 
in competition with Wales, Durham, Northumberland, 
and Scotland. It is rather startling, however, to be 
assured by Mr. Walker that South Yorkshire is feeling 
acutely the pressure of foreign competition. In coal, as 
in other features of British industry, ‘‘ made in Germany” 
is again the difficulty. In 1885 the German coalfields 
produced 58,320,400 tons, worth 15 million pounds. In 
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1890 it raised 70,237.800 tons, worth 26} million pounds ; 
in 1894 the weight brought to bank was 76,741,100 tons. 
worth 25 million pounds. That is to say, in less than ten 
years the German coal trade has advanced 10 millions 
sterling. It is not surprising, therefore, to learn that 
Germany is actively competing in neutral markets, and 
here their success seems to teach a lesson to English 
coalowners. Mr. Walker attributes it not merely to 
normal c‘reumstances, but likewise to the powerful 
trading combination in that country, which embraces prac- 
tically all the collieries. Thus the syndicate does not suffer 
from competition amongst their members in their home 
market, and their surplus can be sold in rivalry with 
English coal in neutral markets at a positive loss, such 
loss being made good at the expense of the home con- 
sumer. Mr. Walker believes that a combination of 
collieries for the purpose of mutual defence will soon be 
recognised as inevitable in this country. In this busi- 
ness the interests of capital and labour are so iden- 
tical, each is so absolutely dependent upon the other, 
that he inclines to a plan by which labour should 
share with capital the fluctuations of supply and 
demand on a co-operative basis. That, he thinks, 
is bound to come within the sphere of practical 
politics ere long. He believes, however, that before 
this can be accomplished on the extensive scale 
necessary for its success, it must be preceded by the 
amalgamation of capitalists’ interests. This is undoubtedly 
looking a long way ahead, but with the close of the Con- 
ciliation Board the position of employers and employed is 
keenly acentuated, and as coalowners cannot go on losing 
money every day, and colliers can scarcely live on the 
inadequate employment they are afforded, some way out 
of the difficulty, even if it is rough, must be found. That 
necessity which is “the mother of invention” must 
inevitably come to relieve the pressure which has been 
felt to be intolerable in the great central coalfield of 
England. 


HARBOUR WORKS AT COLOMBO, 


RECENT announcements made on behalf of the Govern- 
ment in the House of Commons make it clear that Im- 
perial aid towards the construction of a dock at Colombo 
is to be conceded. To what extent this will be given 
seems as yet to be undecided, and the colony, there- 
fore, is at present in doubt as to whether it will 
warrant the heavy expenditure that would be re- 
quired for such a work. Designs and estimates for this 
have been prepared and submitted, we believe, several 
years back, and the new breakwaters now in progress at 
Colombo have been largely located with the view of 
securing a smooth water entrance to the dock when 
completed. There can be no doubt as to the value this 
will have both for our own East Indian squadron and for 
the large number of steamers and other ships that now 
resort to Colombo. It is to be hoped, therefore, that the 
terms that may be offered by the Admiralty to advance 
the project may be sufficiently liberal to ensure colonial 
co-operation. 

Meanwhile the Ceylon Observer has afforded full in- 
formation as to the progress making with the breakwater 
extension, to which we have above made a_ passing 
reference. In our issue of December 29th, 1893, we gave 
the leading features of the design for this, stating that 
its execution would involve an outlay of £520,000. Pre- 
liminary work upon this was commenced some nine 
months back, and ere very long material progress with 
the two massive additional breakwaters to be constructed 
will become visible. The whole of the work now con- 
templated may be divided under the following sections :— 
(1) Dealing with ground formerly reclaimed ; (2) further 
reclamation contemplated ; (3) the embankment required 
for the last ; (4) construction of a north-west breakwater ; 
and (5) that of the north-east breakwater. On Section 1 
have been erected the required offices and workshops, 
the plant sent out for the last being of a very complete 
character. The area of this site is about 12 acres, and 
this space is devoted not only to the objects named, but 
to the preparation of the concrete blocks. Lines of rail- 
way from the quarries and for communication with the 
sites of the intended breakwaters have been laid down, a 
running shed for six locomotives having been also put up. 
An idea of the size and importance of the factory erected 
on this site can be formed from the fact that the car- 
penter’s shop measures 130ft. by 35{t., the fitting and 
machine shop 120ft. by 35ft., and the smith shop 130ft. 
by 35ft. All of these are completed, and work in them is 
in active progress. Block making is well in hand, the 
weight of these varying up to 32 tons, and two “ Goliaths ” 
for handling them are in course of erection. 

Under Section 2 about five acres have already been 
recovered from the former foreshore of the harbour, and 
for this purpose an embankment was first constructed, 
which we have referred to under Section 3 of the whole 
work. This embankment has been formed of rubble, and 
has already been completed for a length of 3300ft., two 
gaps, however, of 400ft. and 500ft. respectively having 
been left with two objects. The first of these objects is 
to provide temporarily for the accommodation of fisher- 
men, who are at present in possession of part of the fore- 
shore for landing their boats, the second being to permit 
of the stuff dredged from the harbour being brought on to 
the reclamation area. The rubble embankment has been 
proceeded with to the extreme point to which it would 
be safe to carry it during the prevalence of the south- 
west monsoon. Further progress with this must be 
delayed until the north-east breakwater shall have been 
so far proceeded with as to diminish somewhat the force 
of the monsoon waves. Meanwhile, the space enclosed 
by this embankment up to date will suffice for the dis- 
posal of all the dredged material that will be available 
until its further extension becomes possible. 

Under Section No. 4, which includes the construction 
of the north-west breakwater, only preliminary work has 
as yet been accomplished. The first start from the shore 
seawards will be by a jetty, from which will extend a 
staging over which will be conveyed to the site of 








the breakwater the stone now being quarried. The 
weight of this must, of course, render it neces- 


sary to construct both of these in a most substantial 
manner. The jetty itself will be of concrete walls 
hearted with rubble, and will be 400ft. in length, with a 
width of 60ft. The staging, on which will run a travelling 
crane, will be supported on steel screw piling, the timber 
platform of this being now almost ready for placing. 

We have constituted the north-east breakwater at 
Mutwal Point our fifth and final division of the whole 
work. With the root of this breakwater material advance 
has already been made. To supply the rubble required 
for this a quarry of about four acres in extent has been 
opened into the face of a contiguous hill, a line of 
railway specially laid connecting this quarry with the 
tipping site. The work entailed in the construction of 
this railway has been heavy, involving a cutting 45ft. in 
depth. Prison labour has been employed upon this, 
about 200 convicts finding work upon it. A temporary 
staging has been completed from which the work of 
screwing the steel piling will be shortly undertaken. This 
piled stage will be carried out to the site of the intended 
head of the north-west breakwater. Upon this head, 
when completed, will be placed a ‘ Titan” equal to the 
lifting of forty tons, by which the concrete blocks form- 
ing the main body of the breakwater will be placed in 
position. 

What we have above sketched out of the progress 
at these important works will enable an estimate to 
be formed of the large amount of forethought and 
labour required before actual commencement can be made 
with marine works of the character of the new Colombo 
breakwaters. Mr. Bostock, the resident engineer in charge 
of the operations under Messrs. Coode, Son, and Matthews, 
has expressed complete satisfaction with the navive work- 
men employed under European supervision upon the 
works. 

oo 
IRISH RAILWAY WORKING. 

TuovuGH the chief Irish railways do not show the largely 
increased prosperity for the past half-year that the Euglish 
railways have done, yet the results of railway working in the 
sister island are satisfactory on the whole. There has been 
a general increase of the passenger traffic, but there has been 
concurrently a slight decrease in the goods traffic on some of 
the chief lines. For instance, on the Great Northern of 
Ireland the passenger traffic increased by more than 5 per 
cent., but there was a decrease in other items that took away 
more than half that increase, though the net receipts were 
still above those of a year ago, for the working of the Irish 
lines is economical, and the capital expenditure is small. In 
the past half-year, for example, the railway we have named 
expended about £42,928 on capital account, more than a 
third of which was on the new line in course of construction 

the Ardee branch—the expenditure of which will be com- 
pleted in this half-year, in which the use of the line is taking 
place. No less than £14,005 of the total already stated was 
spent in the past six months on additional working stock, 
including three passenger engines and tenders at a cost of 
£7830. On the lines open for traffic the balance of £12,478 
was spent, the works included being those at Belfast, Newry, 
Londonderry, and other points on the line, as well as a new 
running-shed at Dundalk, the doubling of a portion of the 
line, and the expenditure of about £1376 on interlocking 
signals and the extension of the block telegraph. Thus it 
will be seen that if the capital expenditure is small to that 
on the large English lines, it is spread over a considerable 
area, and over district branches and improvements. In 
Ireland there is now a considerable cultivation of the pas- 
senger traffic, and the increase of the numbers who travelled 
over the Great Northern Railway goes on satisfactorily, 
especially in the two lower classes. The attempts to intro- 
duce a cheaper agricultural parcel traffic, too, appear to be 
successful even so early, for the parcel receipts have risen 
considerably in the past half-year. With the moderate 
capital expenditure, and with the cheap working, there should 
be for the Irish lines a continuance of that prosperity which 
they have known for the past four or five years. There is in 
the great cities now a larger dependence on railway travel 
than there has hitherto been, and that dependence is extend- 
ing into the rural parts, so that, with the growing tourist 
traffic, the prospects of the Irish railways should improve. 


ECONOMY IN RAILWAY ENGINEERING. 


Tue half-yearly reports of accounts and dividends show 
conclusively that our railway engineers all over the kingdom 
are successfully endeavouring to meet the conditions to which 
railway rates revision has subjected them by economising in 
every possible way, and cutting down working expenses to the 
lowest point. In this they have been aided by the fact that 
the growth of special expenditure imposed upon railway com- 
panies by the requirements of the Board of Trade, particu- 
larly in relation to the hours of employment, has for the 
present come toanend. But the saving is far more particu- 
larly evident with regard to the reduced expenditure on fuel, 
owing to the very low price which has prevailed during the 
half-year. Thesaving under this head is evidenced by such 
facts as the reduction of the cost of fuel per train mile on the 
South-Eastern Railway, from 3°41d. in 1895, to 3°05d. this 
year; and on the Great Eastern, from 2°74d. to 2:41d. In 
the case of the Lancashire and Yorkshire, the total working 
expenses are 54°6 per cent., as compared with 56:9; those of 
the London, Chatham, and Dover Company are 57°4 per cent., 
as compared with 58°46; those of the Midland 56°5 per 
cent., as against 58; and those of the North-Eastern 57:6, 
as against 59°4. The result is seen in the fact that not only 
are the dividends declared fully up to the level of previous 
years, but almost without exception show satisfactory 
advances. The London and North-Western Company’s 
dividend is 6} per cent., as compared with 5} per cent.; the 
Great Western Company’s dividend is at the rate of 4} per 
cent., as against 3} per cent. for the corresponding half of 
1895. The Great Eastern doubles its rate— to 14 per cent.; 
Lancashire and Yorkshire is 5, instead of 3} per cent.; 
Rhymney 10, as against 74 per cent., &c. 








THE JUBILEE OF THE ‘‘ SCIENTIFIC AMERICAN.”—We have re- 
ceived a copy of the fiftieth anniversary number of the Scientijic 
American, which is a highly creditable production. Got up in 
somewhat the same style as the usual weekly publication, with 
additional embellishments, the number contains very readable 








retrospective articles on subjects of scientific interest covering the 
last half-century. The production should have a very wide sale 
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LITERATURE. 


Science and Art Drawing : Complete Geometrical Course By 
J. Humpurey Spanton, Instructor of Drawing H.M.5. 
Britannia. Pp. 582 and 687 figures. London: Macmillan 
and Co. 1895. 


Tuts book is intended for the use of many different 
classes of students preparing for examination, includ- 
ing those engaged in engineering, those entering 
for the army, and those reading for the ordinary 
Science and Art or other civil examinations in which a 
knowledge of geometry is considered an essential feature ; 
but it is also evident, from the carefuly-graduated 
exercises throughout the book, that it has been specially 
prepared for the use of the naval cadets on H.M.5. 
Britannia, in connection with which institution the author 
has spent many years of useful and appreciated labour. 
The book commences with some good general directions, 
which should prove useful to young beginners, and the 
plane geometry starts with the simplest problems con- 
cerning bisecting lines, parallels and perpendiculars, and 
gradually advances step by step—perhaps a little too 
slowly at times—to the more difficult problems relating 
to tangents and tangential ares. Proportional and 
equivalent areas are then considered, and the use and 
construction of scales, &c., the author utilising theee 
principles to explain very briefly a simple example of 
land surveying. After a few problems illustrating the 
principles of similitude, comes a good chapter on conic 
sections, and a chapter on cycloidal and other higher plane 
curves. 

The author has apparently not cared to trespass on 
the preserves of the mathematical instructors, and has, 
therefore, carefully omitted all references to Euclid or to 
other simple formulas, illustrating the problems, now 
usually inserted in geometrical works; this want is 
especially felt in the chapters on conics and the higher 
curves. In England mathematical language has, unfor- 
tunately, been tabooed as long as possible in such books, 
but its reasonable adoption is, we are glad to notice. be- 
coming more general, and there can be no doubt that it 
confers on its possessor immense advantages in geo- 
metrical analysis and construction. The figures for the 
plane geometry can hardly be considered satisfactory ; 
some few are defective, and in most of them the lines 
lack the sharpness and clearness which characterise gene- 
rally the figures of the solid geometry. This, we believe, 
to be due rather to unsuitable original drawings than to any 
want of skill on the part of the engravers; the roughest 
pen-and-ink sketch is often, we know, sent as a guide to 
the engraver for an intricate figure of some abstruse sub- 
ject. 

The part devoted to solid geometry commences 
with very easy and self-evident exercises on the plan 
and elevation of the simple solids, progressing to the more 
complicated problems on the regular solids, cones, and 
pyramids. The chapter on spheres, great circles, and 
spherical triangles, has no doubt been placed in its present 
early position for the benefit of the young students of the 
Britannia, in order to help them over the difficulties of 
navigation and nautical astronomy. After this apparent 
digression, the projection of points and lines is con- 
sidered, and the principles previously used in connection 
with the projection of the solids are carefully explained. 
The usual problems on planes and on the sections, inter- 
penetration, and shadows of solids follow in the ordinary 
course ; and with chapters on horizontal and isometric 


projection, on map drawing, and on graphical arithmetic | 


and statics, this somewhat ambitious work closes. 

The book is no doubt a good one of its kind, but it is 
much too bulky. This the author himself evidently feels, 
as he states that ‘‘ there has been no demand upon him 
to abridge the necessary information.” Although a good 
many more extra subjects than is usually the case are 
treated in the one book, we think that very little new 
information has been added; and also that the author 
could, with the materials at his disposal, have used a great 
deal of the space to better advantage. 


Architectural. Engineering, with special reference to 
High Building Construction, including many Exam- 
ples of Chicago Office Buildings. By JosepH KENDALL 
FreitaG, B.S.C.E. First edition; first thousand. 
New York: John Wiley and Sons. London: Chapman 
and Hall, Limited. 1895. 

TuIs volume occupies much the same ground as that 

already traversed by Mr. W. H. Birkmere in his recent 

works, entitled ‘Architectural Iron and Steel” and 

“Skeleton Construction in Buildings,” both of which 

were published in New York, the one in 1891 and the 

other in 1894. Although the contents of Mr. Freitag’s 
book comprise little else than a very well-arranged and 
very readable description of the design and construction 
of the gigantic ‘‘sky-scraper” edifices in New York, 

Chicago, Boston, and in other large cities of the United 

States, yet there is a good deal of generally valuable 

information to be gained in the perusal of it. It must 

be admitted with regret that our own architects and 
engineers do not give so much attention as might be 
afforded to the important subject of fire-proofing large 
public and private buildings. While we trust, although 
there is an evident tendency in that direction, that we 
shall never convert our metropolitan thoroughfares into 
airless and sunless streets by the erection of ‘“sky- 
scrapers,” yet the necessity for further protection from 
fire for our “ flats,” ‘‘mansions,” and other similar con- 
structions, is both admitted and recognised. The follow- 
ing is the manner in which the large girders were encased 
and protected at the new Tremont Temple at Boston :— 
The steel girders were first surrounded by blocks of 
terra-cotta on all sides, and these blocks were then 
bound by iron bands. Over these blocks was stretched 
expanded metal lathing, with a heavy coat of Windsor 
cement. Iron furring was next placed on all sides to 
receive a second layer of expanded metal lath, on which 
was placed the finished plaster. The covering thus con- 





sisted of a dead air-space, terra-cotta blocks, a coating of 
cement, a second air-space, and an external coating of 
cement. 

So far as mere rapidity of erection is regarded, the 
skeleton or veneer type of construction, consisting almost 
entirely of steel, some stonework, and terra-cotta facing, 
possesses undoubted advantages, as the work. can be 
carried on at different stories at one and the same time. 
In the Manhattan-building, Chicago, the main cornice of 
terra-cotta was completed before the wall was built up 
beneath it. The author wisely forbears to enter into the 
rival claims of skeleton versus solid masonry structures. 
He remarks, however, upon “‘ the reluctance of the super- 
vising architect of the Treasury seriously to consider 
such construction as worthy the dignity and solidity of 
Government edifices—notably in the proposed new post- 
office building for Chicago.” We are inclined to range 
ourselves on the side of the supervising architect. The 
chapter on ‘ Floors and Floor-framing,” in which nearly 
every known type of fire-proof floor, arched and flat, is 
described and illustrated, is well worth attention, and the 
same remark applies to Chapter VII., where ‘‘columns,” 
both cast and wrought, are fully treated of. In page 83 
it is stated in reference to rolled beams that ‘“‘ the strength 
increases as the square of the depth.” In flanged beams 
or girders, the strength is directly as the depth, and the 
rigidity or stiffness as the square of the depth. Chapter 
VIII., on “Wind Bracing,” is the best in the volume 
before us. The subject is treated both theoretically and 
practically, and the distinction between ordinary ‘“‘ sway- 
rod,” or diagonal and “ portal” bracing, and the special 
application of each to examples for which only one 
description is suitable, very clearly pointed out. It may 
be mentioned that with respect to the wind-bracing of 
lofty buildings of the kind under consideration, there is 
very little information extant, so that what the author 
| has supplied will be very welcome. 

Independent piers, “raft” footings, and beam and 
rail footings have almost altogether superseded the old 
| pyramidal offset method belonging to the solid masonry 
| and brick form of foundations; these last have also had 
| to give way to “cantilever foundations,” the object of 
| which is to transfer the wall loads more into the interior 

of the site of the structure. 

It appears that the building laws of both New York 
and Boston prescribe the use of Gordon’s formula for the 
strength of columns of both steel and wrought iron. 
When the columns are of a rectangular or circular, or of 
a similar section, in which the least radius of gyration is 
a simple function of the diameter, Gordon’s formula 
gives perfectly satisfactory results; but it will not be 
equally true for other sections, for, instead of using the 
least radius of gyration, the smallest dimension of the 
cross-section is inserted. As a more generally applicable 
formula, that of the late Professor Rankine is to be pre- 
ferred. With the exception of New York, which “sets no 
limitation on the height of the buildings in that city,” a 
stop has been put to these mammoth constructions else- 
where. Chicago fixes the limit at 150ft. and Boston at 
125ft. as the maximum heights; this is a notable re- 
duction from the 273ft. total height and twenty storeys 
of the Masonic Temple at the city of the ‘“ World’s 
Fair.” As what combined art and science and the skill 
and enterprise of American engineers and architects can 
accomplish, we give the ‘sky-scrapers” all the praise 
they deserve, but there our eulogium begins and ter- 
minates. 











THE IRON AND STEEL INSTITUTE. 





Tue following is the programme of the Bilbao meeting 
from August 29th to September 12th, 1896. Proceedings 
at Bilbao will commence on Monday, August 31st. The 
following papers have been offered for reading :— 

(1) On ‘* The Spanish Iron Industry,” by Don Pablo de Alzola, 
Bilbao. 

(2) On ‘‘ The Estimation of Sulphur in Iron Ores,” by R. W. 
Atkinson, B.Sce., F.I.C.,and A. J. Atkinson, F.I.C., Cardiff. 

(3) On ‘*The Present Position of the Iron Ore Industries of 
Biscay and Santander,” by William Gill, M. Inst. C.E., Bilbao. 

(4) On **A New Water-cooled Hot-blast Valve,” by William 
Colquhoun, Liverpool. 

(5) On “*The Manganese Ore Deposits of Northern Spain,” by 
Jeremiah Head, M. Inst. C.E. 

(6) On ‘The Missing Caron in Steel,” by T. W. Hogg, Newburn 
Steel Works. ; 

(7) A note on ‘‘The Presence of Fixed Nitrogen in Steel,” by 
F, W. Harbord, Assoc. R.S.M., F.I.C., and T. Twynam. 

(8) Further notes on ‘‘The Walrand Process,” by G. J. Snelus, 
F.R.S., Vice-president. 

(9) On “The Roasting of Iron Ores with a View to their Mag- 
netic Concentration,” by Professor H. Wedding, Bessemer Gold 
Medallist, Berlin. 

Copies of these papers will be supplied to the members on board 
the Orient Company’s s.s. Ormuz, which has been detailed to 
convey the members to Spain and to serve as a floating hotel. 

The programme of the meeting is as follows :— 

Saturday, August 29th,—Leave St. Pancras—Midland Railway— 
Station at 10.55 a.m. from Tilbury. The Ormuz will leave Tilbury 
at noon. 

Monday, Angust 31st—1 p.m.: Arrival of the Ormuz in the 
harbour at the mouth of the Nervion, in sight of the watering 
places, Algorta, E., Santurce, W., Portugalete, S., Las Arenas, S.E. 
The Reception Committee, on board the steamers Siglo and 
Cantabria, will there meet the Ormuz, and the Provincial Deputa- 
tion of Biscay will weleome the members, 1.30 p.m.: Departure 
from the Ormuz in small steamers, which will proceed round the 
new harbour to enable the members to inspect the breakwater on 
the Santurce side and the countermole on the Algorta side. These 
important engineering works are fully described in Mr. Gill’s 
paper. 2.30 p.m.: Enter the river Nervion under the magnificent 
suspension bridge, connecting Portugalete and Las Arenas, 
designed by Don Alberto de Palacio. This bridge is also described 
in Mr. Gill’s paper. The tugs and steamers will proceed along the 
river, leaving to the right the Bilbao River and Cantabrian Rail. 
way Company’s wharves, the Iberia Tin-plate Works, the Viscaya 
Iron and Steel Works, the shipyards of the Astilleros del Nervion, 
the Mudela Ironworks, the Altos Hornos Iron and Steel Works, 
and the Deputation Railway Wharves. 3 p.m.: Arrival at the 
Axpe Docks, where the members may inspect the quarries that 
furnish the stone employed in the harbour works, and also the 
electric installation of Messrs. Coiseau, Couvreux, and Félix Allard 
for making the mammoth concrete blocks used in the construction 
of the breakwater. 3.45 p.m.: Departure from the Axpe Docks 
for Portugalete, 4 p.m.; Arrival at Portugalete, where visitors 








will land, walk along the pier, and inspect the suspension bridge. 
During the stay in Portugalete, fishing-smack races, arranged by 
the Reception Committee, will take place. 9 to 10.30 p.m.: Féte 
and concert in the Campos Eliseos Gardens. In the event of wet 
weather the concert will be held in the Arriga Theatre. 11.15 p.m.: 
Depart from Bilbao by the Bilbao-Portugalete Railway to return 
to the Ormuz. 

Tuesday, September 1st.—8.30 a.m.: Depart from the Ormuz. 
9.15 a.m.: Depart from Portugalete by the Bilbao-Portugalete 
Railway. 9.45 a.m.: Arrive at Bilbao. Members may walk—ten 
minutes—from the station to the Provincial College—Justituto 
Provinciai—where, in the Salon de Actos, the President, Council, 
and members will be received by the Mayor—Alcalde—of Bilbao, 
Don Emiliano de Olano, who has kindly consented to act as one of 
the Honorary Presidents of the Reception Committee, the Vice- 
chairman, Don Adolfo de Urquijo, M.P., and the other members of 
the Local Committee. Immediately afterwards, in the same hall, 
the general meeting will be held, and a selection of papers will be 
read and discussed. 1 p.m.: Adjournment for luncheon in the 
corridors of the Provincial College. 2.45 p.m.: Departure by the 
Bilbao-Portugalete Railway for Desierto, where the Altos Hornos 
Iron and Steel Works—blast furnaces, Bessemer, and open-hearth 
steel plant—will be visited, the works being reached at 3.15 p.m. 
After light refreshments at the works, the members will leave in 
tugs from the Altos Hormos quay by the Ormuz. 

Alternate excursion.—2.45 p.m.: Depart by electric tramway 
and other vehicles for tennis court—Fronton de Abando or Euskal- 
duna covered court if the weather is wet—where a grand match 
will take place between celebrated players, followed by an exhibi- 
tion of national dances and sports. 4.30 p.m.: Depart by electric 
tram or Bilbao-Portugalete Railway to Portugalete for the Ormuz. 
8.45 p.m.: Depart from Portugalete by Bilbao-Portugalete train. 
9.15 p.m.: Arrive at Bilbao. 9.20 to 10.20 p.m.: Reception by 
the Alcade in the new municipal buildings. Evening dress. 
10.45 p.m.: Depart from Bilbao by the Bilbao-Portugalete Rail- 
way to Portugalete for the Ormuz. 

Wednesday, September 2nd.—8.30 a.m.: Depart from Ormuz. 
9.15 a.m.: Leave Portugalete for Bilbao, arriving there at 9.45, 
10 a.m.: General meeting of members in the Salon de Actos of the 
Provincial College. 1 p.m.: Adjournmentforluncheon. 2.45 p.m.: 
Depart by the Bilbao-Portugalete train to Sestao. 3.10 p.m.: 
Arrive at Sestao, where visits will be paid to the Viscaya Iron 
and Steel Works—blast furnaces, open hearth, and Robert steel 
plant, and Simon Carvés coke ovens—and to the Iberia Tin-plate 
Works. Members may walk from the latter works to Portugalete, 
crossing the Bilbao River, and Cantabrian Railway Company’s 
workshops and staithes. 5.30 p.m.: Depart from Portugalete to 
Ormuz. 

Alternative Excursion.—9.15 a.m.: Depart from Portugalete by 
Bilbao-Portugalete train. 9.45 a.m.: Arrive in Bilbao. 10 a.m.: 
Depart from Bilbao to Amorebieta by the Central Railway. 
11.5 a.m.: Arrive at Amorebieta, change train. 11.10 a.m.: 
Depart thence by the Amorebieta-Guernica Railway. 11.45 a.m.: 
Arrive at Guernica, the point of greatest. historical interest in the 
Basque country, where a visit will be paid to the old Parliament 
House and to the Oak of Guernica, at the foot of which all Spanish 
sovereigns knelt and swore to uphold the liberties of the Basques. 
A pamphlet will be presented to the members containing the 
history of Guernica, and notices of the Basque laws, literature, 
and art. The choral society of Bilbao will accompany the excur- 
sion, and will sing the Basque National Anthem. The visitors will 
drive to Arteaga for lunch, and there the castle of the ex-Empress 
Eugénie will be visited, returning at 3.30 to Bilbao, Portugalete, 
and the Ormuz. 

Thursday, September 3rd.—The party will be divided into three 
groups, A, B, and C. 7.45 a.m.: Visitors will leave the Ormuz in 
small steamers as follows:—Group A in steamer Bilbao, groups B 
and C in steamers Siglo and Cantabrin. 8.15 a.m.: Arrival at the 
Orconera Company’s wharf, Luchana, where the passengers will 
land in order of groups. Visiters staying or residing in the neigh- 
bourhood can leave for Luchana by the § a.m. trains from Bilbao, 
from Portugalete, or from Las Arenas. The rendezvous at Luchana 
is at the north end of the Orconera Company’s Wharf, near No. 5 
Staith. Here two special trains, provided by the Orconera Iron 
Ore Company, will be drawn up for the journey to the mines. The 
itinerary of each group, full details of which will be given in the 
detailed programme to be issued on board the Ormuz, comprises 
visits to the various quarries and points of interest in the principal 
mines. At 12.45 the three groups will meet for luncheon in a 
pavilion on the Zarzal Embankments. At 12.35 firing will com- 
mence in the mines of the Société Franco-Belge, and by 12.30 all 
the parties must be assembled on the Zarzal Embankments so as 
to be out of danger of the shots. During luncheon a rock-boring 
competition between some of the crack miners of the district will 
take place, and prizes will be awarded by the Local Committee. 
At 3 p.m. visitors will start on the return journey to the Ormuz so 
as to arrive on board by 4.30 p.m. 5 p.m.—Reception on board 
the Ormuz by the President and Council of the Institute. 

Friday, September 4th.—The Ormuz will leave Portugalete at 
9 a.m. for Santander, where the members have been invited by 
Mr. J. Maclennan to visit his important iron mines, and it is hoped 
that it will be possible to arrange a visit to the zinc mines of the 
Real Asturiano Company. 

Saturday, September 5th.—The Ormuz will leave Santander at 
6 p.m. for San Sebastian, which will be reached at 6 a.m. on 
Sunday. The members will be received by the Mayor, in the 
Town Hall, and shown the various objects of interest. Excursions 
will also be arranged to Tolosa and Hermani. The remaining 
time can be well spent in visiting Renteria, Oejarum, Irun, and 
Fuentarrabia, all pretty places with splendid scenery. During 
the stay at San Sebastian, a limited number of members inte- 
rested are invited by Messrs. Griffiths, Tate, and Co., 5, Fen- 
church-street, London, E.C., to visit their iron mines at Cerain, 
2 to 24 hours’ railway journey from San Sebastian to Beasain, 
thence forty-five minutes’ coach drive to Mutiloa, thence one 
hour’s walk to the mines, If it should be found inexpedient 
to return to the Ormuz, sleeping accommodation will be pro- 
vided at Zumarraga, and the party might drive from Cerain 
to St. Jean de Luz, and join the Ormuz there later on. Members 
who wish to avail themselves of this invitation are requested to 
communicate without delay with Messrs. Griffiths, Tate, and Co., 
to enable them to make the requisite arrangements for enter- 
taining the party. 

Tuesday, September 8th.—Leave San Sebastian at 9 a.m., arriving 
at the French watering-place of St. Jean de Luz, where excursions 
will be arranged to Bayonne and to Biarritz, and, it is hoped, to 
the Boucau Steel works, near Bayonne. 

Thursday, September 10th.—Leave St. Jean de Luz at noon, arriv- 
ing in London at 4 p.m. on Saturday, the 12th. 

During the stay at Bilbao all special trains will be provided free 
of cost to merabers by the local committee, as will also the small 
steamers Siglo and Cantabria. This applies to the journeys to and 
from Bilbao and Portugalete, Desierto, Sestao, &c., as well as to 
the excursion to Guernica. 

There is no limit to the amount of baggage that may be taken by 
members on the Ormuz, and provision will be made to render it 
easily accessible. The Orient Company has kindly fitted up a dark 
room for the convenience of amateur photographers. Letters for 
members on board the Ormuz should be addressed care of Senores 
Hijos de Yllera and Co., Santander; care of Senor Don Manuel 
Camara, San Sebastian; and care of MM. Dihins and Ader, 
Bayonne—for St. Jean de Luz. For Portugalete, letters should 
be addressed to members to s.s. Ormuz, care of Messrs. Griffiths, 
Tate, and Co., Bilbao, up to the 6 p.m. post from London on 
Tuesday, September Ist, and telegrams may be sent to that address 
up to Thursday afternoon, September 3rd. Postage to Spain 24d. 
the half ounce. Telegrams 4d. per word. Postage to France, 
Bayonne, 2}d. the half ounce. Telegrams 2d. per word. The 
office of the Secretary, Mr. Bennett H. Brough, on board the Ormuz, 
is cabin No, 171 to 174. 
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NEW RESERVOIR, BURY. 


THE large new reservoir for the water supply of Bury has 
recently been completed from the designs and under the 
supervision of the borough engineer, Mr. J. Cartwright, 
M. Inst. C.E., by whose courtesy we are enabled to publish 
engravings from photographs of the reservoir and of the fine 
masonry and other details. 

The new reservoir is 1010ft. above sea level, or 85ft. higher 
than any of the others which Bury owns, so that it will be 
seen that its acquisition will facilitate the supply of water to 
the higher levels, besides giving an additional storage 
capacity of 202 million gallons. Though the construction of 
this reservoir is, perhaps, the greatest work undertaken by 
the Corporation, it is not the largest reservoir which Bury 
possesses, as the works taken over when the Improvement Com- 
missioners acquired the various watersheds from the Water- 
works Company include the great Hapton reservoir. The 
water supplied daily by the Corporation is about 5,796,520 
gallons, and the total storage capacity is 871? million gallons. 
In 1868 the number of houses supplied was 15,466, and in 1895 
the number had almost doubled itself, being 30,886, namely, 
12,359 within the borough and 18,527 outside. The following 
table will show the relative capacity of the various reservoirs 
under the government of Bury :— 





ra Gathering Capacity, Above 

Tag ground, million sea 

= acres. gallons. level. 
Hapton .. 88 1,200 350 925 
CalfHey . 23 672 1374 800 
Holden Wood - 20 1,313 874 670 
Shuttleworth a 170 34 660 
Gin Hall? _. 8} 160 433 475 
ClarkesHM .. 2 .... — .... 443 
Chesham .. .. S%.. .. a ee 94 -. 375 
Clough Bottom .. 32 786 .. .. 202 . 1,010 

Total . SI} .. 4,451 871} 


Clough Bottom is situated thirteen and a-half miles from 
Bury, and is a good drive from Waterfoox railway station. 
Five years ago the site which is now covered with a beautiful 
span of water was a pretty ravine. 

The Parliamentary powers for the construction of Clough 
Bottom Reservoir were obtained in August, 1889. The 
works were commenced on May 7th, 1891, Alderman 
Robert Peers cutting the first sod, and the water was 
first turned into service on May 7th, 1896, by Alderman 
Charles Brierley. The reservoir has a top water area of 
32 acres, is at an elevation of 1010ft. above ordnance datum, 
and has a capacity of 202,000,000 gallons. The natural gather- 
ing ground to the reservoir is 421 acres, which is augmented by 
the catchwater gathering ground of 315 acres, making alto- 
gether 736 acres. The compensation water to be daily given 
to the stream below the reservoir is 540,000 gallons. In addi- 
tion to the compensation water, the reservoir is capable of 
giving a supply of 25 gallons per head to a population of 
30,000 for 157 days, on the assumption that no rain falls | 
during that period. The puddle trench, 12ft. wide, below the 
original surface of the ground, has been sunk to a maximum 
depth of 71ft., is 1195ft. long, and contains 22,686 cubic 
yards of puddle and 1547 cubic yards of lime and cement | 
concrete, whilst the puddle wall in the centre of the embank- 
ment has an additional maximum height of 76ft., contains 
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WATER WORKS, BURY—GENERAL PLAN OF RESERVOIR AND WORKS 
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at the top, and 470ft. at its greatest width, and contains 245,884 
cubic yards of material, and is pitched on the inside slope with 
an inclination of 3 to 1, the inclinations of outside slopes being 
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midway of the tunnel, is built of masonry and concrete 76ft. 
high, the lower portion being 11ft. square, and the upper 
portion Sft. diameter. It contains two 30in. and six 16in. 
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ARRANGEMENT OF VALVES AND DRAW-OFF PIPES 
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16,092 cubic yards of puddle, and varies in width from 16ft. | 2 to 1, 2} to 1, and 3to1. The tunnel through the embank- | valves for regulating the supply, enabling the water to be 
to 7ft. at the top. The main embankment covers an area of | ment is 496ft. long, 5ft. 6in. internal diameter, and built of | drawn off at depths cf 20ft., 40ft., and 64ft. below top-water 


80,170 square yards, and is 1172ft. long, 76ft. high, 20ft. wide | brickwork and concrete. The valve tower is situate about | level. The supply pipes, 15in. diameter, are laid in the outer 
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the meter house and forward to Rawtenstall, a distance of | water is placed. 
9000 yards, where they join the existing pipes of the Corpora- 
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BURY WATER WOAKS—CLOUGH BOTTOM 
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RESERVOIR—DETAILS OF VALVE SHAFT 


being built into semi-circular bulkheads. The road on to the 
embankment is carried over the byewash by an ornamental 
masonry bridge. 


tion. The bye-channel, designed to carry away the flood 
waters, is a paved channel 2950ft. in length, the intakes being 
controlled by shuttles, discharges into the weir-bay, and ulti- 
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T.S.N¢° 3. ° 
TYPICAL SECTION OF EMBANKMENT—PART OF OUTER BANK NOT SHOWN 
F mately into the byewash. The byewash is 15ft. wide, SOOft. | The catchwater for conveying the supply from the addi- 
long, with paved bottom and side walls of masonry, broken ! tional gathering ground to the reservoir is a paved channel 
up by a series of masonry steps, which terminate in the | laid with a fall of 5ft. to a mile, 5539ft. long, fenced by 


a 
€ 





tunnel, leaving the tunnel near its outlet, passing through | gauge basin, where the cill for measuring the compensation 
The overflow weir, which is composed of 
circular ashlar steps, is 45ft. long on the crest, the steps 


masonry walls. The streams intercepted are taken into the 
catchwater at a number of intakes, each forming a settling 
pond to prevent the ingress of wreckage and silt in times of 
flood. The channel is crossed in places by iron and masonry 
bridges, and is carried under the main road diversion to the 
reservoir, where the water is controlled by two sets of shuttles, 
to enable it to be diverted in times of flood or when the reser- 
voir is full. The construction of the works necessitated the 
diversion of the public highway for a length of 1482ft., the 
uew road being 33ft. wide, and is through a deep cutting for 
a portion of its length. The meter house at the foot of the 
main embankment contains a set of three Sin. Kennedy’s 
patent water meters for measuring the actual quantity of 
water passed through the pipes. 

The works involved in the construction of the reservoir and 
its accessories comprise, in addition to those already men- 
tioned, 294,504 cubic yards excavation, 9983 cubic yards lime 
and cement concrete, 20,275 super yards of dressed pitching, 
17,344 super yards ordinary pitching, 76,475 super yards 
shingling, 115,218 super yards soil stripping, 3728 cubic yards 
masonry, 31,421 cubic feet ashlar, 110,088 super yards soil- 
ing, 13,766 super yards fence walls, the whole of the stone, 
excepting that used at the meter house, being obtained on the 
site of the works. The contractor for the reservoir, &c., was 
Mr. Enoch Tempest, Matlock Bridge; for laying the 15in. 
water main, Mr. Thomas Turner, Heywood; and for meter 
house, Mr. F. M. Nuttall, Whitefield. The valves for valve 
tower, shuttles, and meters have been supplied by Messrs. 
the Glenfield Company, Kilmarnock, N.B.; the pipes by 
Messrs. the Stanton Ironworks Company, near Nottingham ; 
and the valves for pipe line by Messrs. Blakeborough and 
Sons, Brighouse. The whole of the works have been designed 
and carried out under the supervision of Mr. J. Cartwright, 
M. Inst. C.E., the borough and water engineer. The total 
cost of the works, exclusive of land, has been £77,500. We 
shall publish further illustrations next week. 








H M.S. TERRIBLE. 





As our readers have doubtless been informed during the 
past week through the medium of our contemporaries of the 
daily press that this splendid vessel has commenced her 
intended machinery and other trials, and it not being our 
wish to give the results attained on them until they are quite 
completed, we think it desirable now to state that no “ break- 
down ”’ of the vessel’s machinery has in any sense occurred, 
as has been erroneously reported in some quarters, but that 
her return to Portsmouth is for the purpose of correcting 
some defects in the steam distributing gear of one of the 
engine cylinders, which became apparent while running down 
Channel, and which could not be satisfactorily accomplished 
with the vessel at anchor. At the conclusion of the vessel’s 
trials we shall give in full detail the results. 








CANALS OF THE UNITED KINGDOM. 





Sm Joun T. Brunner, M.P., is of opinion that our canal 
system could be more fully utilised than is the case at present, 
and with that aim in view recently urged the President of the 
Board of Trade to introduce legislation with a view of securing 
such end. The reply is scarcely a satisfactory one; the 
President of the Board of Trade is unconvinced that there is 
any demand for such legislation ; he does not even promise 
to have a second return issued, under the Railway and Canal 
Traffic Act of 1888, and for which Sir John asked. He will 
only give the matter his consideration. It does appear 
strange that so little attention is paid to our canals, not only 
by the Board of Trade but by the public generally. Possibly 
the supreme financial importance of the Manchester Ship 
Canal causes one to overlook the fact that there is still such 
a system in actual operation, and that it conveys annually a 
considerable quantity of merchandise, as our recent articles 
on English canals haveshown. The official, i.e., Government, 
returns of these waterways is of by no means recent date, 
nothing having been issued on the subject since 1890, and the 
Blue Book of that year dealt only with figures up to 1888. 
Private research, however, shows that railway competition 
has by no means exercised such disastrous effect upon traffic 
by canal as by stage coach and wagon. The following parti- 
culars dealing with the year 1893-4 may prove interesting :— 


: Traffic. Revenue. 

Miles. Sonia. £ 
England and Wales 3050 34,325,179 1,876,423 
Ireland a al = 519,580 95,864 
Scotland .. 154 1,456,361 69,189 


Of these the canals owned and worked by railway com- 
panies were as follows :— 





, Traffic. Revenue. 

Miles. Tons. £ 
England and Wales 1024 6,609,304 487,080 
Ireland icine tee ot Pee SEO 56.. Xa 6,495 
Scotland .. .. .. 84 eT ee 57,178 


The capital expenditure was estimated to amount to 
£32,749,793. Another interesting fact about our compara- 
tively neglected and despised waterways is that they show to 
better advantage than do those of our continental neighbours. 
In 1895 a Foreign-office return was issued, which showed 
that Germany possessed only 1349 miles of canals and canal- 
ised rivers, which had cost for construction, maintenance, «c., 
between 1880 and 1893, £11,677,750, and France had 3003 
miles of canals, on which had been expended by the Govern- 
ment £20,638,861. But, however well we bear comparison 
with these two up-to-date continental neighbours, it appears 
a pity that more use cannot be made of our inland waterways. 
Sir John Brunner is of the opinion that they could be so im- 
proved as to be of more benefit to trade than the proposed 
light railways, and undoubtedly there is much in what he 
says. There are miles upon miles of canals in the kingdom 
which are practically idle. Certainly in some cases an 
attempt is being made to improve matters. In connection 
with the Worcester Canal, for example, which may in time 
render it possible for small coasting steamers to reach Bir- 
mingham, and this is perhaps as large aclass of steameras it is 
desirable to cater for. However much a ship canal capable 
of accommodating larger vessels may gratify the vanity of our 
inland towns, there are few of them which could support such 
an enterprise. It would be enough for them to be able to 
accommodate steamers of up to 400 to 500 tons cargo, with 
goods to be transhipped to waiting liners at our great ports. 
In connection with the majority of our at present little used 
canals, even this would be unnecessary. A service of steam 
launches to tow canal barges would be quite enough, and were 
this applied to canals at present either not utilised at all, or 
used only to a srrall extent for traffic in connection with the 
transport of goods where time is of minor importance, a great 





benefit would be conferred upon community and canal owners, 
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LEGAL INTELLIGENCE. 


IN THE HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
August 12th. 
(Before Mr, Justice Nortu.) 
NORTH BRITISH RUBBER COMPANY ¢. THE GORMULLY 
JEFFERY MANUFACTURING COMPANY, 

His Lordship this morning gave judgment in this patent action, 
the trial of which extended over about a fortnight, and was briefly 
reported in our impression of November 25th last. The action 
related, it may be recollected, to improvements in the method of 
attaching inflated bicycle tires to the wheel rims. The plaintiffs 
at the time the action was brought were the owners of the patent 
for the clincher tire, and the defendants were the manufacturers of 
what is known as the G and J tire. Among the expert witnesses 
on the part of the plaintiffs were Sir Frederick Bramwell, Dr. 
Hopkinson, and Mr. Swinburn; on the part of the defendants, 
Lord Kelvin and Mr. Dugald Clerk. 

Council for the plaintiffs were Mr. Fletcher Moulton, Q.C., Mr. 
Bousfield, Q.C., and Mr. Walter; for the defendants, Mr. C. A. 
Cripps, Q.C., Mr. Swinfen Eady, Q.C., and Mr. J. Graham. 

Mr. JusTicE NorTH said:—‘‘ The plaintiffs in this case sought 
to restrain the infringement by the defendants of one of the 
enormous number of patents granted within the last few years in 
connection with bicycles. The letters patent in question were 
issued to William Erskine Bartlett for ‘improvements in tires or 
rims for cycles or other vehicles,’ and bore date October 21st, 1890, 
the date of acceptance being September 19th, 1891; and in April, 
1893, such letters patent were assigned to the plaintiffs.” Mr. 
Justice North then traced the development of the tires and rims 
of cycles from the time when rubber tires were first used to 
the date of the action, and spoke of the necessity for a tire 
with an easily removed, repaired, and replaced, firmly held 
cover. Among the inventions having this object in view was 
that covered by the letters patent upon which this action was 
brought. It consisted, to put it briefly, of the introduction of 
an inner pneumatic tube made of cloth and india-rubber—so that 
its power of expansion was limited—within an outer case round it 
in the form of an arch, resting upon and within the metal rim, and 
having its edges pressed by the inflation of the inner tube, 
tightly against the dovetailed sides of the metal rim, so as to hold 
the outer case firmly in its place, but which was detachable with 
the greatest ease by merely letting the compressed air escape from 
the inner tube. Thereupon the case was loose, and could be lifted 
off; any cut or hole in the inner tube could be plugged or 
patched ; the case could then be put on again and fixed in its 
place as firmly as ever by the simple process of inflating the inner 
tube by means of the pump always carried with the machine, 
which was again in working order with a minimum expenditure 
of time and trouble. The process is so simple that any rider 
could readily do it for himself at the roadside, and the assist- 
ance of a skilled workman was wholly unnecessary. He quite 
concurred in the construction placed by Mr. Justice Romer upon 
the plaintiffs’ patent in the action by the present plaintiffs against 
Macintosh (11 Pat. Off. Rep., 477), where he said that the essence 
of it was a combination of an outside flexible tire that could be 
easily removed, because it was not in itself a complete tube, and 
of an inside complete tube capable of inflation, so that when the 
inside tube was inflated the flexible tire was kept on to the grooved, 
dovetailed metal tire by the pressure of the sides of the flexible 
tire against the groove. And the patentees showed that you might 
thicken the sides or edges of the flexible tire, whereby obviously 
you increased the grip; and clearly the greater the grip the more 
difficult it would be for the inside tube, if made very elastic, to 
force the flexible tire out of the narrow mouth of the grooved 
metal tire. The utility of such an invention (whoever invented it) 
was obvious ; so much so that in the present case the pleader had 
actually omitted the almost universal plea denying utility. 
It had been sold by thousands and thousands, though it was 
said that the sale had diminished latterly by reason of newer and 
still greater improvements. The defendants admitted that they 
had made and sold tires in various forms, two of which, called 
respectively the 1893 tire and the 1894 tire, were alleged in this 
action to be infringements of the plaintiffs’ patent, and were sought 
to be restrained. In their 1893 tire the defendants had an inner 
elastic tube, which supported an outer case, adapted for contact with 
the road at its bearing surface. This outer annular case, however, 
was not merely a semicircle or arch, but was continued downwards 
until the two sides met at the centre line of the metal rim, round 
the circumference of which the tire was carried, and upon which 
the tire was supported, so that this outer case was in the form of 
a tube split longitudinally throughout along its inner surface. 
The side portions of the metal ring, corresponding with the 
plaintiffs’ dovetail, were not merely inclined towards one 
another as in the plaintiffs’, but were curved further round 
and inwards towards one another, so as in a section of 
the rim to take the form of hooks, The portions of the 
outer case on each side of the split which came in contact with the 
metal rim were considerably thickened, and were so arranged as 
to occupy the space between the metal rim and the incurved hooks 
above described : and the breadth of these thickened portions, or 
flaps, when in position, was considerably greater than the distance 
between the points of the two hooks. The outer end of each flap 
furthest from the split was also made to project so as to form a 
flange or lug, and it was into the angle or recess behind these 
flanges that the points of the hooks fitted. This outer tube was 
compounded of rubber and cloth cut on the bias—that was to say, 
so that the threads of the warp and weft were not in a line with 
or at right angles to the longitudinal axis of the tube, but were 
diagonal to it ; so that an extension by inflation of the tube in one 
direction would cause, by what was called contractile action, or lazy 
tongs action, a contraction of the tube in a line at right angles to its 
extension. When the defendants’ inner tube was inflated its 
pressure forced every part of the outer case which was in contact 
with the metal rim against that rim ; and amongst others it forced 
that part of the outer case which, with the flanges, formed a 
recess against the hook within that recess, and at the same time 
prevented the flaps from rising through the narrower opening 
between the two hocks. When Mr. Swinburn tried an experi- 
ment explained by him he found that when the pressure of the 
inner tube was brought to bear upon the portion of the 
outer case furthest from the metal rim, while the portion 
thereof nearest to the rim was protected by a shield from such 
pressure, the softer portion thus protected did not keep its 
position, but capsized or upset, and was pulled round the rigid 
hooks and through the narrower opening between those hooks 
by the expansive force of the inner tube operating on the 
other part of the outer case. Lord Kelvin also, the defendants’ 
witness, said that collapse would be the result of such removal of 
the air pressure. The defendants’ 1894 pattern differed only from 
that of 1893 in that the flaps were longer and overlapped one 
another. Their pattern of 1893 was identical with that which Mr. 
Justice Romer in the action against Macintosh held to be an in- 
fringement of the plaintiffs’ patent. The defendants alleged that 
the forces which operated to keep their tires on were entirely 
different from the force operating on the plaintiffs’ tire. As to the 
force in the plaintiffs’ tire there was no difference of opinion. The 
sides of the cover were by the pressure of the inner tube held 
firmly against the inner inclined sides of themetal rim, and, to adopt 
Lord Kelvin’s language, the inflated tube between them operated as 
a strut and held them in place. If the dovetail were solid, the 

dovetail would be complete, and could not be drawn out at the 
narrower part by a force less than a destructive one ; and the fact 
that the strut was not rigid was immaterial, so long as the expan- 
sive force pressing the sides of the case was greater than any other 
force operating to counteract it. Lord Kelvin and Mr. Dugald 
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Clerk said there were three forces at work in the defendant’s tire 





think not. 


to keep the cover in its place—the pressure of the flanges on the 
hooks, a contractile force due to the cloth being cut on the bias, 
and friction arising from the pressure of the flanges on the rim in 
the 1893 tire, and upon one another and the metal rim by the 
Hapsin the tire of 1894, His Lordship examined the evidence and 
came to the conclusion that the most important force was the first 
of these. He said that in the plaintiff's tire the resistance was at 
least mainly caused by dovetailed action, as the base of the dove- 
tail, consisting of the edges of the cover held apart by ths strut 
of compressed air was too thick to pass through the narrower 
opening between the two outer edges of the metallic rim. 
In the defendants’ the flaps and flanges were arranged so 
as to lie in the space between the central portion of the rim 
of the wheel and the inturned edges or hooks, and when held 
firmly in that position by the inflation of the inner tube, the dis- 
tance of the outer ends of the two flanges from one another was 
greater than the width of the opening between the ends of the two 
hooks ; and while the inner tube was inflated the larger thing, 
retained by its pressure within the hooks, was unable to pass 
through the narrower opening between their ends. In both cases, 
to use the language of Mr. Justice Romer, the tire was kept on by 
the difficulty caused in trying to pull a broad thing through a 
narrower opening. If the defendants had taken the plaintiffs’ 
figure, and had altered it by turning the upper extremities of the 
inclined rim slightly inwards towards one another, with a corre- 
sponding shoulder in the tire to conform with such projection, there 
could be no doubt that it would have been an infringement of the 
plaintiffs’ patent and, in fact, Mr. Dugald Clerk admitted it ; yet 
this appeared to his Lordship to be exactly whatthe defendants had 
done, though they had so disfigured it as to make the infringe- 
ment less conspicuous than it would have been in the simpler form 
he—the learned Judge—had suggested. It might be that the 
defendants’ alterations were improvements; indeed, he thought 
the increased holding power gained by bending the inclined rim 
of the plaintiffs’ form round into a hook was certainly so, as the 
defendants could now use a pure rubber inner tube, which had 
decided advantages over the cloth and rubber inner tube used by 
the plaintiffs, and there might be some slight additional benefit 
derived from the use of the other two forces they relied 
on. But this did not justify the defendants in taking the sub- 
stance of the plaintiffs’ invention, His Lordship referred again to 
the language of Mr. Justice Romer in the Macintosh case, where, 
he held, there was an infringement by an improved form of tire. 
He agreed in every respect with the conclusions of Mr. Justice 
Romer. The question of validity remained to be considered. 
Several cases of anticipation were relied on ; many of them were 
also before Mr. Justice Romer, and were disposed of by him ; but 
that had not prevented their being gone into at great length. 
His Lordship dealt with the various matters put forward as 
anticipations as in the nature of anticipatioa, including the 
patents the complete specifications of which were subsequent 
to ‘‘Bartlett’s Provisional Specifications,” which were for 
that reason relied on, not as anticipations, but by way 
of prior grant. He said the existence of prior grant had, he 
believed, been frequently put forward as a defence within the last 
two or three years, but never been the subject of judicial decision. 
He was not going to decide the question in this present case, 
because he came to the conclusion that the patents in question, if 
they had been previously published by the issue of a complete 
specification, would not have been an anticipation of the plaintiffs’ 
patent, and that there had been no other anticipation. In the 
result he granted an injunction ; but he directed that the injune- 
tion should not be put in force till November 15th, and, in case an 
appeal was lodged by that time, that the injunction should not be 
put in force till the hearing of the appeal.—Times. 





Royal Courts of Justice, 5th August, 1896. 
(Before Mr. Justice Romer.) 


SPEIGHT. TOLSON ¢. SINGLETON, 


JUDGMENT, 

THIs was an action brought by the plaintiffs, Messrs. George and 
John Edward Tolson, of Bradford-road, Dewsbury, to restrain an 
alleged infringement by the defendants, Messrs. John Speight and 
Sons, mungo manufacturers, of Northfield Mills, Ossett, of the 
plaintiffs’ patent, No. 5591, for a new or improved method of 
treating material composed of vegetable and animal matter 
whereby the vegetable matter is extracted and the animal matter 
dyed, also the apparatus employed therein, whereof the plaintiffs 
said they were the first inventors. The defence was, generally, 
one of denial of the novelty of the patent and of the infringement. 
Mr. T. Terrell, Q.C., and Mr. Goodeve appeared for the plaintif!s ; 
and Mr. W. R. Bousfield, Q.C., and Mr. A. J. Walter for the 
defendants. In giving judgment after two days’ hearing, 

Mr. JUsTICE RoMER said: In my opinion, on the true construction 
of the plaintiffs’ specification, the claim is not for the method or 
process that he refers to combined with the apparatus, but it, 
rightly construed, is a claim for the method and for the apparatus 
—that is to say, they are distinct. The specification commences 
by stating what the invention is, and he says it ‘‘relates to a new 
method of disintegrating or effecting the separation of vegetable 
matter from the animal matter in material composed of a mixture 
of such substances.” Then he says, ‘‘ The apparatus employed in 
carrying out this process consists of a revolving tank,” and then 
he states the nature of the apparatus, and he describes the process 
later on. Then on page 3, lines 10 to 12, he states that they do 
not confine themselves to the precise details therein shown and 
described, but they claim the method and the apparatus. Now it 
is clear to my mind that the claim is not for the combination of 
this disintegrating, neutralising the acid and dyeing, as may 
possibly be suggested from the form of the claim. In fact, as the 
plaintiffs say, that is not the true construction of the specification ; 
and in that I agree with them. If it was the true construction 
they would be out of Court, because then there would be no in- 
fringement ; but the claim is for the process and for apparatus for 
carrying that process out, amongst other things, for disintegrating 
materials composed of vegetable and animal fibre, as stated before 
in the specification. Now, beyond question, on the evidence, if 
that is the true construction of the specification, the patent is bad; 
for the method or the process apart, or as a separate claim, from 
the process restricted to the particular form of apparatus, was 
old, Thatis not in question, and on this ground alone the action 
fails. 

It is said that I ought to give a benevolent construction to this 
specification, or a construction which would enable it to survive 
the difficulties in its way in this action, but in my opinion that is 
not the way in which a Court is bound to construe a specification. 
It is bound to construe it fairly ; to give its true meaning, and not 
to be led to give a strained meaning by any desire either to help a 
patent or to destroy a patent. I apply that test to this specifica- 
tion. I say to myself, amongst other things, suppose the plaintiff 
had been able to establish that the method claimed—the process in 
itself—was novel, could it have been successfully said, if they had 
brought an action to restrain a person who was using the process 
or the method, but with an apparatus slightly different, or dif- 
ferent, that that defendant could escape from this patent! I 
Speaking for myself, I should have said that the true 
construction of the patent is, what I have said, that there was a 
claim for the process or method in this specification, and J should 
have pone the patentees’ rights. The patentees having, in 
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fact, claimed the method or process as part of their claim, have 
tried to obtain the benefit of that claim, and it is too late for them 


now, when they find that that claim is too large, to turn round and 


wish to escape from that claim, because they find now that it would 
be more convenient and enable them to obtain relief in this action 
if they had not that claim. 
I think this claim was for the process which I have referred to, 
coupled with a claim for a particular apparatus to carry it out, the 


As I have said, rightly understood, 


ee 


ted not confining themselves to the details of that apparatus 
ut protecting themselves by showing that they considered it to 
be an infringement if their process was carried out by any appa. 
ratus which differed in its details from the apparatus claimed, This 
ground alone renders it really unnecessary for me to consider the 
other objections to this patent ; but inasmuch as other objections 
have been taken, I ought to, at any rate, give my opinion on 
two of them, and I will give it very shortly. 

In the first place, I think that, so far as this apparatus is con. 
cerned—the apparatus mentioned in this specification—it was not 
good subject matter. I think there was no real invention, having 
regard to the existing prior knowledge. I think when you once 
have the process, and you have the information given in the prior 
specifications, there would be no difficulty in getting a machine to 
carry out the process when known, especially as in the specitication 
it was stated that the details did not matter. It is said now on 
behalf of the plaintiffs that the essential part of the invention was 
having the retort near the tank, so that the hydrochloric acid gas 
would pass into the tank in a very high state of temperature, 
Now, with regard to that, that essential difference, or so-called 
essential difference, is not pointed out in the specitication. It js 
not even mentioned. There is no indication whatever of what the 
heat should be, except that which you find on page 2, line 34. 
where it is said that the material to be disintegrated is placed jn 
the tank and heated sufticiently to prevent the gases introduced 
thereto from condensing, that being a low, or comparatively low, 
temperature ; and moreover that precise amount of information as 
to temperature and heat is what is given before the date of this 
patent, for example, in Tolson’s own patent of 1875. It is said 
that of necessity in this specification the gas must be in a 
very high state of temperature, because the retort is shown 
in the plan in the specification as near the tank, but that was not 
an essential part of this patent or invention. The retort might he 
at any distance, so far as this patent was concerned. Naturally 
the plan shows the retort near, because it is not necessary to waste 
space in giving diagrams or drawing plans. 1 cannot help thinking 
that this reliance upon the nearness of the retort to the tar k, and 
the advantage that is supposed to be given by this patent in 
having the gas going at a high temperature into the tank, has been 
merely called forth by the ingenuity of counsel in order to meet 
the difficulties of the patent which arise in this action. I am con. 
vinced that that formed no real part of the plaintiff's invention ; 
and if the details of the apparatus are not important—and the 
patentees themselves have said they are not—then all essentials 
appear to me to have existed in prior publications, as, for example, 
in Barlow and Dawson's specifications. In this patent before me, 
there is no claim for alterations or improvements in the apparatus 
going beyond what Barlow and Dawson did, and if such a claim 
could have been made—it is not made—then would have arisen 
the further question whether then is any real invention in the cc- 
called improvements. i 

It is said that the invention must be considered important or 
valuable. because the apparatus is useful, and now largely, or at 
any rate, substantially used ; but as it appears from the evidence, 
and particularly from Mr. Beaumont’s evidence, and, indeed, from 
the rest of the evidence, the apparatus, as used, is not in accord 
ance with the specification ; as, for example, it had holes in tlie 
tank instead of having the tank hermetically sealed, as the patentee 
says the tank ought to be. In fact, subsequent modificatio: 
appear to have been made, and ultimately a practicable, and no 
doubt useful machine is forthcoming and is being used; but | 
think that, under the circumstances, that user does not prove that 
the invention was valuable, or was such an advance on prior know- 
ledge as to be patentable. In fact, as I have already said, | con- 
sider that there was no substantial advance in this alleged 
invention over the prior existiug knowledge. 

I need not, after having said this, refer to certain minor objec- 
tions to this patent, objections depending upon the statement by 
the patentee that his tank was to be hermetically sealed, by his 
reference to the silicate of ammonia, and by his attempt to make a 
claim for dyeing by means of materials which would have resulted 
probably in an explosion taking place if they had been introduced. 

The result is that the action fails and must be dismissed with 
costs. 

We may add that the plaintiffs’ counsel were instructed by 


Messrs. Grammer, Hamlin, and Grammer, solicitors, London, as 
agents for Mr. J. V. Curry, solicitor, Heckmondwike. For the 
defence counsel were instructed by Messrs. Firth and Co., of 


London, as agents for Mesers. Owen and Bailey, solicitors, of 
Huddersfield. 








\ Bripck.—A new bridge fell under an electric car in 
Carrollton, Ohio, on the Ist ult, It was caused by the derailment 
of the car, wrecking one of the trusses of the bridge. The line on 
which the accident occurred is owned by the Dayton Traction Co. 
and was opened for traffic on the day of the accident. ‘T'wo cars 
containing invited guests were run over the line, and as one of 
these entered a bridge over a canal between Alexandersville and 
Carrollton, the front truck left the rails and struck the side of the 
bridge. The car was going very perl and according to the 
account in a Dayton newspaper, the bridge broke in two at the 
centre and sank down so gradually that no panic was caused 
among the passengers, and the car remained right side up, but 
with one end tilted down to the break at the centre of the span. 
No one on the car was injured. From a rough newspaper sketch, 
Engineering News gathers that the bridge was a pony truss structure 
of wooden or composite construction. 
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THE ApOsTOLOFF AUTOMATIC TELEPHONE SYSTEM.—This is a new 
telephonic communication system, recently patented in thiscountry, 
the object of which is to allow of telephonic communication being 
established between any two points of the system, without the 
intervention of an attendant at the central station. Such inde- 
pendent communication between subscribers to a common exchange 
has hitherto been rendered impracticable, owing to the enormous 
multiplicity of similar apparatus which it would be necessary to 
provide at the central exchange. As it would be impossible to give 
an adequate description of the Apostoloff system without the aid 
of numerous diagrams, which want of space precludes for the 
present, it will perhaps suffice to give the pith of the first claim 
made in the inventor's complete specification of his Letters Patent. 
This is for a system of automatic telephone exchange, wherein the 
members of each pair—constituting a subscriber’s circuit entering 
the central station—terminate in independently movable switches, 
capable of being electro-mechanically propelled along rows of 
insulated contacts, the positive members of all the pairs being 
connected in a certain order in groups, which groups are respec- 
tively connected to corresponding contacts of all the rows of 
contacts appropriated to positive members. The negative members 
of all the pairs are connected in a certain order—different to the 
order of the positive members—in groups, which are likewise con- 
nected to corresponding contacts of all the rows of contacts 
appropriated to negative members. The difference between the 
orders of grouping the positive and negative members is such that 
any one group of the former comprises the positive members of 
pairs or couples whose negative members are comprised each in a 
different group of negative members, and reciprocally, so that © 
different couple corresponds to each of the different combinations 
formed by joining any one of the positive set of contacts with any 
one of the negative set. The numbers of the groups in the two 
sets of groups in which the contacts are the terminals—and con- 
sequently the numbers of wires in the two sets of wires connecting 
corresponding contacts— are factors whose product equals the 
number of possible combinations, and consequently the numbers of 
subscribers who may have automatic intercommunication through 
the central station. The offices of the syndicate which has been 
formed to exploit the Apostoloff system are at 13, Abchurch-lane, 
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CONVEYING BELTS AND THEIR USE.’ 





About six years ago the writer had occasion to visit a large 
magnetic iron ore concentrating plant, and saw rubber belts being 
used for conveying purposes, ‘These belts were from 20in. to 30in. 
in width, and some of them were as long as 500ft. between centres. 
‘hey handled an enormous amount of material with a small ex- 
penditure of power, but the superintendent complained that 
although he bought the best quality of belts, the abrasion of the 
ore wore them out very rapidly, causing continually very large 
pills for repairs and renewals. 

On close examination several interesting points were discovered: 
(1) The thin layer of rubber which ane the belt resisted the 
abrasion much longer than did acorresponding thickness of the cotton 
duck which formed the body of the belt; in fact, the life of the 
cover represented about one-half the life of the belt, although 
forming less than one-fifth of the total thickness, 

(2) Each layer or ply of duck wore out more quickly than the 
one preceding it, showing that the fibres were cut more easily 
when under tension, and, of course, the tension on each fibre in- 
creased as the number of fibres bearing the tensile strain 
diminished. 

(3) The wear was greatest in a line along the centre of the 
belt. Frequently this part would be so quickly destroyed as to 
cause the belt to split in two longitudinally, though at the same 
time the portion nearer the edges was almost as good as new. 

Noticing these facts, it became obvious that the functions of the 
cotton duck should be solely to give the belt tensile strength, and 
that it ought to be so protected by some abrasion-resisting cover 
thatit would not be injured by contact with the material conveyed. 
It is also evident that this protecting cover ought to be of extra 
thickness over the centre of the belt, in order to stand the harder 
work forced upon that part, and it was a simple matter to make a 
belt with a heavy rubber cover on the carrying side, and thicker 
in the centre than at the edges, 

Wishing to ascertain what particular compound of rubber 
would make the most durable carrying surface, I made a lot of 
small samples, each mixed differently, and exposed them to a very 
powerful sand blast, which in its effect approximated the con- 
ditions to which the compound would be subjected in actual use, 
but it was more convenient for a large number of tests, being much 
quicker, The result of the first series of experiments indicated 
what grades of gum and what adulterants had better be left out, 
and also showed something that was very gratifying ; namely, 
‘hat there were certain adulterants which could: be used in 
sufficient quantities to bring the cost down to a reasonable figure. 
I then made a second set of samples, following in the mixture the 
formula used in the more successful ones of the first set, but each 
new one was an attempt to improve upon its prototype. Some of 
the samples, owing to more intelligent methods in mixing them, 
proved so durable that the sand blast test became too tedious, and 
a more severe and expeditious one was needed. This was found in 
exposing a disc of the rubber 6in. in diameter by jin. thick to a 
heavy falling stream of crushed ore. The ore averaged about 
jin. in size, and was delivered in a compact and heavy stream 
from the end of a very fast moving belt. The sample was so 
fastened to a board as to receive the whole stream of ore and 
immediately deflect it. In this way the rubber came in contact 
with 200 tons of ore per hour, of which each fragment was 
delivered with considerable force full upon it. At first it was easy 
to see the comparative loss of weight after the sample had been 
exposed to the ore for an hour or two. In the next series results 
were very apparent after a day’s run, but later, as results were 
developed which I was willing to accept as final, it became neces- 
sary to weigh each disc before and after the exposure, and thus 
learn the percentage of loss. The figures relating to the last set 
of compounds are as follows :— 


. Weight before test Weight Percentage 
Samples. a grammes. after fest. of loss, 
No. 186... « i ee. ae Bee 3a ss. ae See 
[eee es es ee 
BA oe! ca <a as ae “os ae ee os xe. «sae 
No, 157 .. ee ees ore ae 


This test lasted for twelve hours’ steady running under the condi- 
tions stated above. 

Having at last decided upon the proper compound for the carry- 
ing surface, I applied it to the belts, and every belt made since 
that time, which was in 1892, isin good order to-day. In many 
cases the belts which they replaced had been completely destroyed 
in three months’ time under exactly similar conditions. 

There are four principal methods of supporting conveying belts. 
In the oldest method, the belt lies flat upon a straight-faced hori- 
zutal pulley, as shown in cross section Fig. 1. On account of the 
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Fig. ‘(—Oldest Method of Supporting Conveying Belts. 


liability of the material to roll off the belt, this form is only suit- 
able under »ertain conditions. The belt cannot be heavily loaded, 
and the feed must be so regulated that an even amount may be 
delivered to the belt at all times. If the material is below jin. in 
size, the speed may be as high as 300ft. per minute. In carrying 
larger stuff on flat belts the speed must be lower; but the most 
necessary thing is to keep the belt very tight, that the material 
may not be jarred off in passing over the idler pulleys. This, of 
course, increases the strain on the bearings, and from that fact, 
together with their low efficiency compared with systems to be 
come later, we may consider flat-running belts as being out of 
date, 


<< ZL : oat 
SSS z 


Fig. 2—Idler Pulleys, with Skirt Boards added, 















The second method—Fig, 2—is somewhat like the first, but with 
the addition of skirt-boards at the sides to increase the capacity of 
the conveyor. ; 

This method of rigging belt conveyors is in great vogue 
among brickmakers and others who handle clay. It will be 
easily seen that the material must collect between the skirt 
boards and the belt, and that, as it hardens, it will cut a strip 





* Abstract of a paper by Mr. Thomas Robins, jun., presented at the 
ieevonie of the American Institute of Mining Engineers, at Pittsburg in 
ary. 


off each side. The common practice is to start with a wide belt, 
and move the skirtboards in as fast as these strips are cut off. 
When the width is so reduced as to render the conveyor totally 
useless, wheelbarrows are called into play until a new belt can be 
procured, and the entire process recommenced. ‘This method is so 
entirely bad, that I refrain from further description. It is only 
fair to say, however, that the skirtboards fill one useful purpose, as 
it is the practice of the men shovelling into the belt to rap their 
shovels against the boards in order to get rid of the sticky clay. 
A board for this purpose can be applied, however, toa much better 
form of conveyor, and in such a way that it cannot interfere with 
the belt, Fig. 5. 














Fig. 3.—Conical-side Idlers. 


The third method is a slight improvement upon the last, in that 
a trough is made by raising the sides of the belt instead of using 
boards as described above. The conical pulleys used for this pur- 
pose are shown in Fig. 3. This method has an obvious fault, 
owing toits bad design. By reason of the difference between the 
two diameters, the outer edge of the pulley goes twice as fast as 
the inner edge. This causes a slip which soon wears out the under 
surface of the belt. For belts not wider than 14in. this form is not 
bad, for, with small belts, the weight on the pulleys is light, and 
the effect of the slipping is consequently less severe. 

The fourth and best form of belt support is composed of three 
pulleys, one carrying the middle or bottom of the belt, and one 
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Fig. 4.—Best Method of Supporting Conveying Belts. 


on each side with its axis at an angle of about 45 deg. from that of 
the main idler. The shafts of all three pulleys are held in a pair 
of combination Learings, which can be adjusted to different widths 
of belt. I never supply any other form of support for belts wider 
than l4in., and when I refer to troughed belts in this paper, it 
is to be understood that the sides are raised by means of these 
angle pulleys, one common form of which is shown in Fig. 4. 
The empty part of the belt is supported on its return by a single 














Fig. 5.—Best Method of Supporting Belts with Skirtboards. 


flat pulley of the kind shown in Fig. 1, or with a pair of smaller 
pulleys with an interval between them, as shown in the lower part 
of Fig. 4. 

It is sometimes possible to save money in constructing a long 
conveyor by combining the first and last methods of belt-support 
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Fig. 6.—Method of Fig. 4, with Guide-pulleys added. 


referred to, If the belt were run flat the whole distance, it would 
need to be so wide that the extra cost of the belt would be about 
equal to the money saved in using the cheaper flat form of pulley ; 
but by placing a set of troughing pulleys between every fourth and 





fifth set of flat pulleys, or at such other interval as may be found 
advisable, the load is so centred on the belt at each of these points 





that it has no time to overflow before it is again centred between 
the next pair. In this way the use of a very wide belt is un- 
necessary, but the conditions are not always favourable to this 
plan. On some conveyors it is often advisable to have at intervals 
a pair of idlers, running on a vertical axis, or inclined inward, so 
as to make a right angle with the edge of the belt. These will 
serve to keep the belt straight on the pulleys if there is any 
tendency to run toward one side, Fig. 6. 

The large pulleys at the end of the belt should be slightly 
crowned on the face, and the pulleys should not be less than 4in. 
wider than the belt. The driving pulley ought never to be less 
than 30in. in diameter, and in the case of long wide belts 48:n. is 
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Fig. 7.—-Side View, Showing the Proper Position for the First 
Return-idler, in Order to Gain Large Arc of Contact. 


advisable, as it allows the first return pulleys to be so placed as 
to give the belt a very large arc of contact on the driving pulley, 


Fig. 7. 

"Whenever it is possible, it is better to have the driving pulley 
at the delivering end of the belt; but, if it must be at the receiv- 
ing end, a triple set of pulleys connected by gears can be easily 
arranged, which renders slipping impossible with the longest and 
heaviest loads. I believe that this scheme was first used by Mr. 
S. H. Edwards, Superintendent of the Magnetic Iron Ore Company, 
at Benson Mines, New York, Fig. 8. . : 

The proper distance between the sets of idler pulleys is an 
important factor in the economical running of the belt, as will be 
referred to later. I believe that the troughing pulleys should be 
from 4ft. to 6ft. apart, according to the weight of the load, and 
that for the return belt there should be pulleys placed under every 








Fig. 8.—Method of Driving Long Conveyors from the Rec iving 
End. 


alternate set of troughing pulleys, which would make the lower 
pulleys from 8ft. to 12ft. apart. 

_ One of the most wonderful things in connection with this subject 
is the exceedingly small amount of power required to move 
enormous quantities of material. The power required, in one 
case, to run a conveyor, which carries 1000 tons per day a distance 
of 180ft., and elevates it 40ft. while doing so, is all transmitted by 
a torn and frayed little Sin. belt, which takes its power from a 
pulley on the shaft, and transmits it to a pulley alongside the head 
pulley of the belt. The power is here divided, part of it going 
over a sprocket chain to help drive a large dumping apparatus. 
Yet the entire amount of power employed for both purposes does 
not exceed 4-horse power. 





Fig. 9.—Diagram Showing Method of Calculating Working Load. 


I would like to give some rule for determining the exact horse- 
power required for conveying belts running under different condi- 
tions, but I find it impossible, owing to the number of variable 
quantities which make up the load. One of the most important of 
these points is based upon the distance between the sets of 
troughing pulleys. If they are too far apart the belt sags down 
between, which materially increases the load. If, on the other 
hand, the idlers are too near together, the extra number of 
bearings makes another sort of resistance to be overcome. No 
general rule can, therefore, be made by which the required horse- 
power can be accurately determined. 

It is a simple matter to determine the necessary belt width and 
speed to perform certain duty when the weight per cubic foot of 
the material is known. If the belt is troughed it is safe to 
estimate that the load itself will cover one-half of the belt's total 
width, and that the depth in the centre will be one-quarter of 
its own width. The area in inches of a cross section of the load— 
which we may consider an inverted triangle—will when multiplied 
by twelve, give the number of cubic inches of material borne by the 
belt on each running foot of its surface. Multiply this result by 
some estimated speed to get the quantity in cubic inches that the 
beit will deliver per minute, and then reduce this to the number of 
feet, yards, pounds or tons delivered per hour, or to other con- 
venient terms—See Fig. 9. 

For example :—To find the number of tons of material weighing 
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100 lb. per cubic foot that can be delivered by a 24in. belt 
running 250ft. per minute. 
consider the load as being a triangle standing on its apex and having 
a base 12in. wide and a height of 3in. Therefore, the area of its 
cross section will be 18in., and there will be 18in. by 12in. = 216 
cubic inches on each foot of the belt. As the speed is 250ft. per 
minute, there will be delivered from the end of the belt 250 times 
216 cubic inches, or 54,000 cubic inches per minute. This is equal 
to o psa feet per minute, or 1875 pal feet per hour, weighing 
187,500 lb., or about 93 tons per hour. To save some of the steps 
referred to above, the following formula may be used. If we let A 


= width of belt, then 3 Ms = number of cubic inches carried on 


each running foot of the belt. Ifa belt is run flat it will carry 


about one third as much, or — It is well to remember that when 


the width of a belt is doubled it will carry four times as much 
material, and when it is tripled it will carry nine times as much. 


The following table will be found of service in determining the | 


capacity of conveyor belts. In regard to this table I wish to say 
that the results shown are based upon a continuous and even 


delivery of fine material to the belt. As thisis often unattainable in | 


practice, it is well to prepare for uneven and large pieces and for 


irregular feed by allowing a margin in either belt-width or speed, the | 
two factors which govern the capacity of the belt. The widths of | 


belting in most common use are 22in., 24in., and 26in., and the 
average speed is about 300ft. per minute. I am inclined to favour 


Table showing the Number of Cubic Feet of Material Delivered 
Travelling at 


Speed per minute in feet is sho 


Width of 





belt 100. 150. 200. 250. 300. 850. 

in inches. 

312 281°2 875-0 _ -- 
14 382°S 510°4 765-6 

16 00-0 666 °6 1000-0 

1S 619°2 825°6 1238 -4 

20 781°2 1041 °6 1562 "4 

22 945°3 1260°4 1890-6 

24 1125°0 1500°0 2250°0 

26 8 1760"4 "W40°6 

2s 2040-0 3060°0 

3) 2340°2 3510°3 

32 2666°6 4000-0 

£4 201074 4515°6 





3763 *( 
3375 4218 °7 5062°5 


higher speeds, especially for elevating at an angle, as it requires 
less power to lift a small sized load at a high speed than the same 
anount of stuff per hour in a larger sized load at a low speed. A 
good speed for level work is 450ft. per minute ; at an angle 650ft. 
is not at all too fast ; and I have seen belts working smoothly at 
900ft. per minute, and at an angle of 27 deg. Such speed as this, 
however, is hard on both the belt and the idlers, and I do not | 
recommend it. 

Having decided upon the proper width of belting for the duty | 
to be performed the next points to be settled are the proper thick- 
nesses for the belt and for its protecting cover. The following 
table shows the suitable number of plies for different widths of 
conveying belts :— 

Belts 20in. wide and less should be 4-ply. 
22 and 24 wide 
», 26 and 28 
», 30 to 36 

The thickness of the rubber cover should be based upon the 
character of the stuff to be carried. For hard material weighing 
over 501b. per cubic foot the cover should not be less than jin. in 
thickness. With the patent reinforced cover referred to above, it 
is possible to have this thickness at the centre where it is needed, 
allowing it to taper off to ;;in. or din. at the sides where the work 
is lighter. This, of course, makes the cost lower than if the same 
thickness of cover extended the whole width of the belt. The belt 
with the reinforced cover referred to is shown in Fig.10, A. There 
is now an improved form of this belt which combines the advan- 
tages of this thickened cover with stiffened edges which give it 
such firmness at that part that a mere touch against the steering 
idlers serves to keep it running true. This stiffening is done by 
running two or three plies of duck a part of the way in from the 
edges, giving all the advantages of a heavier belt but at a lower 
cost—see Fig. 10, B. 

At the point where a belt receives its load it gets as much wear 
as it meets with in all the rest of its journey. A few points should | 
be borne in mind in connection with this part of the conveyor. The 
material should not be allowed to drop vertically upon the belt, | 
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FIG ia 
Fig. 10.—Cross Sections a Structure of Patent Conveying 
elts. 





but should instead be so guided by an interposed chute as to strike 
the belt with as nearly as possible the same speed, and of course in 
the same direction as that of the belt itself, 
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Fic. 11.—Section showing Delivery of Coarse Material from one 
Belt to another. 


If ore or rock is carried, there is bound to be wear wherever it 
touches. It is well, therefore, if it has to fall any distance to let 
its force be broken by striking first against an accumulated pile of 
itself and then roll off on toa chute, whence it may slide quietly 
upon the belt and not move until it reaches the end of its journey. | 


As the belt is 24in. wide we may safely | 





| overhead cable systems have all been owned by manufacturing 


| construction and installation, and guarantee them. 


Fig. 11 shows the device in use at the New Jersey and Pennsyl- 
| vania Concentrating Works, Edison, New Jersey. 
| The chute should be made of cast iron with sides, and should be 
| so wide that the ore or other metal cannot get jammed, as it is 














Fig. 12.-Combination of Grizzly and Belt. 
very apt to do. The objection to a wooden chute is that the 
broken stone or ore does not slide properly upon it, but runs down 
in an Hour by Different Widths of Troughed Conveying Belts 


Various Speeds, 


wn in the line next below this. 
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in a succession of jumps, that are as apt as not to carry it over the 
side of the chute or off the belt. 

A device is shown in Fig. 12 for loading a belt under a crusher, 
from which falls both coarse and fine stuff. The line A represents 
a grizzly or screen of iron bars, which allows nothing larger than 
lin. to go through. The small stuff slides down the cl ute B, and 
forms a bed on the belt to protect it from the impact of the heavier 
pieces. 

There are many ways of joining the ends of carrying belts, the 
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Fig. 13.—Method of Joining the Ends of Conveying Eelts. 


most common being by the use of metal belt hocks consisting of a 
set of teeth cast together with a metal back. These have to be 
destroyed if the belt needs taking up, and a better plan‘is shown 
in Fig. 13. The thin steel plates are laid og a strip of thin leather 
or canvas, which covers the opening in the belt and thus prevents 
leakage. Staples are driven through the holes in the plate and 
clinched. In breaking the joint the staples are easily cut with a 
cold chisel, but the plates themselves can be used an indefinite 
number of times. They are the invention of Mr. 8S. H. Edwards. 

The simplest method of lubricating the bearings is by means of 
compression grease cups, which are dust proof and very economical. 
They are screwed into the ends of hollow shafts, and a man without 
stopping can give the handles a turn as he walks along the belt, 
and this only has to be done once a day at most. Grease costing 
about four cents a pound is generally used. 

Some of the purposes for which conveying belts are used are the 
carrying of trap-rock and limestone in stone-crusbing plants, 
charcoal and ashes in sugar refineries, ore in concentrating plants 
and mines, earth and stone in large excavations, blocks and logs 
of wood in pulp mills, clay in brickyards, coal in breakers, yards, 
large power plants and culm piles, tobacco in process of manu- 
facture, customers’ packages in large retail stores, grain in elevators 
and flour mills, boxed goods in coffee mills, phosphate ore in the 
southern mines and chemical fertiliser in plants all over the 
country. These are only a part of their uses, but the list of other 
purposes for which, though not employed, they are equally suited, 
and must some day be applied, would be a very much longer one. 

Belts generally cost less to install than any link-belt or other 
metal conveyor ; and the cost of maintenance is so much less that 
there is simply no comparison between them. In addition to this, 
they run noiselessly, instead of making a perpetual and deafenin 
racket, and no owner's ears can become oblivious to a banging pe. 
crashing of which every vibration means wear and depreciation, as 
well as loss of power. 

You may say, ‘‘ If this belt method of conveying is all that this 
man claims, why haven’t we heard more about it? Why is it not 
used more widely?” My answer is this: The various systems of 
sprocket chain, metal pan, trough, and screw conveyors and the 


concerns who make them known by advertising, undertake their 
As to con- 
veying belts, no fundamental patent on the principle could be 
secured ; and because a belt conveyor is composed of two parts, 
which. are about equal in value, and the products of entirely 
separate kinds of manufacture—I refer to, first, the iron 
pulleys and other supporting parts, and second to the belt 
itself—no iron man felt like pushing the sale of a conveyor 
when he knew that some rubber manufacturer would share 
equally in the profits, and the rubber man would doubtless have 
felt the same if, with his less extensive knowledge of machinery, 
the thought ever occurred to him at all. And so between them, 
the belt conveyor has been neglected, except where its merit com- 
pelled the recognition of a few wide-awake and self-reliant 
engineers. It has been the property of no one. Nobody’s living 
depended upon its exploitation. It was to the interest of no one 
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are no data published about it, and each man who uses it to-da 
is practically the inventor of his own apparatus, which he red 
brought to its present state only after an expensive and vexatious 
experience. If an engineer to-day has a conveying problem to 
solve, and the thought of a belt occurs to him, immediately after 
come the questions: What kind of a belt? What width? How 
should itbe run? On what? At what speed? Where can I find 
out? Being unable to answer any of these questions, and not caring 
to try experiments, his natural inclination is to state his needs to 
the well-known manufacturers of conveying apparatus, and make 
a contract with one of them, thereby shifting the responsibility as 
soon as possible. The load of responsibility is apparently charged 
for along with the apparatus, but even the high price of the latter 
contains no suggestion of the great and continual expense incurred 
in running and keeping it in order. 

I do not wish to appear as condemning universally the use of all 
metal conveyors, for there are indeed some conditions for which 
they are better suited than are belt conveyors. I may mention 
for instance, places where the point of delivery must be constantly 
and quickly changed. With iron conveyors this is accomplished 
by the removal of a section of the iron trough, while a belt 
requires a movable frame-work containing two pulleys. his 
dumping apparatus can be moved toany point in the belt’s length, 
but it is neither as cheap in construction nor as quick in operation 
as the plan adopted with metal conveyors. I only want to show that 
there are many places where other conveyors are now used for 
which belts could be substituted with economy. 








WAGES IN THE BOLTON IRON TRADE, 





As the result of several conferences between the members of 
the Bolton branch of the Iron Trades Employers’ Association and 
the District Joint Committee, representing the engineers, the 
steam-engine makers, the metal planers, the pattern makers, and 
the smiths, the wages difficulty was settled on Tuesday. At the 
outset the men demanded an advance equal to two shillings weckly 
upon current rates, and the employers offered to give an increase 
of 74 per cent. next January, providing that at a oonferencs 
in November it was shown that the present volume of trade 
had continued, their argument being that although orders were 
plentiful prices had not increased. Upon a ballot the men rejected 
the employers’ proposal by quite 99 per cent., and a further con- 
ference between the parties took place last Monday. Then the 
masters offered to give a 74 per cent. advance next January un- 
conditionally, but the men’s representatives could not accept that, 
They said, however, that they would recommend the men to agree 
to a 74 per cent. advance on the Ist of November next. The 
employers then offered to give that advance on December Ist. 
Having got so near, it was not surprising that on the following 
day terms were agreed upon, but have to be ratified by 
the men. These terms are that the men get an increase 
of 74 per cent. as from November Ist, but in no case 
must the advance be more than 2s. weekly. The difficulty is 
perhaps settled so far as the artisans named are concerned; but 
the master have applications before them from cther sections of 
the workers. For instance, the moulders, the core-makers, and 
the general labourers have all made demands for an increase in 
wages by 2s. a week. These applications will be considered in 
due course, 








STEEL PrRopucTION IN GREAT BRITAIN AND IN THE UNITED 
SratTes.—In this week’s issue we give a detailed report showing the 
production of Bessemer and of open-hearth steel in Great Britain 
during 1895, A comparison of the figures there given with those 
of steel production in the United States brings out some interesting 
points. Thus we see that in 1895, while the production of Bessemer 
steel ingots in Great Britain was 1,535,225 tons, the output in the 
United States was 4,909,128 tons. Great Britain produced 
579,386 tons of steel rails last year, while the production in this 
country amounted to 1,306,135 tons. we the figures for 
the past two years in both countries, we find that Great Britain in 
1895 decreased her production of steel rails by something over 
3 per cent.; the output in the United States was increased almost 
28 per cent. In open-hearth steel production the figures tell a 
different story. During the last year Great Britain’s output of 
open-hearth steel was 1,724,737 tons. The production in the United 
States was 1,137,182 tons, which was 587,555 tons below the British 
record. The growth of the open-hearth process has been much 
greater proportionately in Great Britain than here. While our 
proportion of + eye y ingots to the total increased in ten years 
only from 8°8 to 18°8 per cent., the British figures, show an 
advance from 30°7 to 52°9 per cent., more than half the steel 
being now made by the open-hearth process. Moreover, the basic 
process has made much more progress in Great Britain than in this 
country. In 1895 the returns show that of the Bessemer steel 
ingots 1,093,675 long tons, or 71 per cent., were made by the acid 
process, while441,548 tons, or 28 percent. were made by the basic pro- 
cess. In 1894 the proportions were ‘74 per cent. acid, and 25 per cent. 
basic ingots. In the making of open-hearth steel the basic process 
has made less advance; in 1895 there were 1,564,868 tons, or 
90 per cent. of the total of open-hearth ingots, made by the acid 
process, while only 159,869 tons, or 9 per cent., were basic ingots. 
The statement mentioned shows that at the close of 1895 there 
were 366 open-hearth furnaces in the United Kingdom, with 19 new 
furnaces in course of construction.— American Manufacturer. 


TRADE AND Business ANNOUNCEMENTS.— Messrs, Charles Erith 
and Co. inform us that they have supplied one of theirlargest Cummer 
drying machines to the Hull Fish Manure and Oil Company, of 
Hull, for drying its fish offal. This machine, they remark, revolu- 
tionises the cost of production, as their one dryer does more work 
than the six dryers hitherto used by this company, at less than 
one-fourth the cost for fuel, while, the operation being continuous 
and mechanical, nearly all labour is dispensed with, and in addi- 
tion, a better quality of product is obtained. The directors of the 
Hull Fish Manure a sent their engineer and manager to an 
American fish manure works using the Cummer dryer to satisfy 
themselves as to the accuracy of the representations that 
had been made to them. Messrs. Charles Churchill and 
Co. announce their removal to 9 to 15, Leonard-street, Fins- 
bury, London, E.C.—Mr. Arthur R,. Owen’s annual benefit excur- 
sion trip with the paddle steamer La Marguerite, will take place this 
year on Friday, August 21st, leaving Greenwich Pier at 9 o'clock ; 
Blackwall, 9.15 ; Woolwich, 9.30; Gravesend Terrace Pier, 11.5, 
for Margate ; leaving there upon the return journey at 4,45. 
At 2 p.m., the La Marguerite will leave Margate, for a sea-trip of 
two and a-half hours, round the Goodwin Sands and through the 
Downs, upon payment of ls. extra. Fare from Margate, 2s. 
As showing that the National Telephone Company is now seriously 
working on the improvement of its lines, it is mentioned that it 
has just placed a contract to the value of nearly £100,000 for dry 
core telephone cables with the Fowler-Waring Cables Company, 
Limited. The company’s factory at North Woolwich has recently 
been equipped with a complete plant for the manufacture of 
rubber and allied substances, and for the insulation of rubber- 
covered wires and cables. Mr. Alfred E. Mavor, who has been 
general manager since the formation of the company, is now 
technical director ; Mr. J. A. Blackwood will succeed to the secre- 
taryship of the company.—Messrs. William Johnson and Sons, 
brickmaking machinery engineers, of Castleton Foundry, Armley, 
Leeds, inform us that they have added another department to 
their business, namely, the manufacture of crushing, grinding, 
separating, elevating, and conveying machinery for any material 
which requires to be ground to powder.—Messrs. Johnson and 
Phillips, Chariton, wish it to be stated Mr. Bennett Pell ard 





to stand sponsor for it ; to develope, push it, and perfect it. There 


Mr. James Brockie are no longer members of their staff, 
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SELF-CLAMP GUILLOTINE CUTTING MACHINE. 





THE accompanying engraving illustrates a very ingenious 
machine for cutting the edges of books, newspapers, &c.. In 
all machines of this kind the paper to be cut is made up ina 
thick bundle, secured in place by a clamp, and then cut by a 
knife with a slicing action. The knife is variously driven by 
cams, cranks, or screws. 

In the machine which we illustrate, hydraulic power is 
employed to great advantage at once to hold or clamp the 
paper, and to actuate the knife by means of a cylinder and 
ram arranged beneath the table of the machine. The smooth 
and noiseless action of a ram being pushed out of a cylinder 
by hydraulic force is so well known that it is needless to en- 
large upon the noiseless working of the machine, but it is 
apparent there is neither noise nor vibration during the action 
of the machine, and after the cut is finished the machine is 
absolutely motionless. The work turned out is of the highest 


class. As the pressure behind the ram is constant, no back- | 
lash is possible, consequently no jumps or steps occur in the | 


cut, which is perfectly smooth and fit for gilding. The 
machine is operated by one lever and is under perfect control, 
and can be started at full speed, stopped, or reversed at any 
part of the stroke. The reversing is done by simply pressing 





the lever in an opposite direction to that for starting, when , 
the machine instantly reverses and stops at the top of the 

stroke. The spe2d at which the knife is driven through the 

work can be varied, so that where necessary—as in the case | 
of books already rounded—the speed of cut can be slow, whilst | 
the overhanging edge is supported and the remainder of cut | 
is finished at a higher speed and quick return. The lever is | 
pressed over by the operator, more or less, which gives him 

any rate of speed desired, in the same way as a tap may be | 
turned on to regulate any required flow of water. The length | 
of stroke can be regulated by means of & set screw in the rod | 
running along the side of the cylinder, from a Tin. cut to any 
less distance, or to zero, which means in daily practice great 
economy of time and power; as a ream of paper, say 2in. i 

height, will take less than a second for the whole operation, 
i.c., to start the machine, clamp, cut, return, and stop. 
Hitherto, no matter the thickness of cut, the knife traversed | 
the same distance either for jin. or lin. The clamp is 

worked from the same beam as the knife, and on reaching | 
the paper remains stationary while the cut is being made, the | 
paper forming the fulcrum or centre of resistance for the | 
hydraulic cylinder while the knife is cutting. The machine | 
is made by Mr. P. Hooker, Farringdon-road, London. 








WATSON’S REGULATING DRIBBLE AND STOP | 
VALVE. 

Tue engraving below illustrates a ball float lever valve 
designed for automatic flush cisterns, tanks and lavatories, 
drains, and closets. It isa combined three-way regulating 
dribble and stop valve, with automatic cleaning apparatus 
attached. The arms FF F are screwed to fit the inner | 





casing B B and also act as a lock nut. The arms are split or 
forked from the lock nut, so that the ratchet wheel H, the 
pawl K, and the rocking lever I are pivoted between the 
arms. G is the float,and G1 the float lever, which is pivoted 
with the pawl K. The float rises as the tank fills, and is so 








adjusted that each rise of the float raises the pawl K until it 
drops into the next tooth of the wheel H. When the flush 
takes place, if it be in a flush tank, or when the water falls 
from any cause, the float drops, pulling the pawl and ratchet 
wheel round one tooth. Two ears, which are cast on the end 
of pawl K, prevent the float G from engaging more than one 
tooth at each flush by coming in contact with the arms FFF 
when flushing, and by this action the rocking lever I raises 
the valve and blows out the grit, &c., every time the float drops. 


| By reducing the length of some of the teeth in wheel H, this 
| regulator can be so adjusted as to only blow out the grit every 
| second, third, fourth fall of the float as required. It has 
| been made by Mr. H. Watson, engineer of the Wilts County 
| Asylum, Devizes. 








DESCRIPTION OF THE ALUMINA FACTORY AT 
LARNE HARBOUR.* 
By Mr, JAMES SUTHERLAND, Manager. 

Sources of aluminium.—Aluminium is one of the most abundant 
metals found intheearth. It is not met within the metallic state ; 
but its compounds with oxygen, fluorine, the alkalis, silicon, and the 
acids are so numerous and so widely diffused that it is almost 
impossible to obtain a portion of the earth’s crust in which it will 
not be found. The compoundsof aluminium 
with silicon and other bases are the most nu- 
merous. These in the form of felspar and 
mica, mixed with quartz, form granite. By 
the influence of air and water these com- 
pounds are decomposed, the alkali is re- 
placed or carried away, and the residues form 
clays. Such precious stones as the ruby, 
sapphire, garnet, and cryvlite, also contain 
large quantities of the metal; the ruby and 
sapphire are almost pure oxide, or alumina ; 
and cryolite, a double fluoride of aluminium 
and sodium, is found in abundance, contain- 
ing 13 per cent. of aluminium. But the clays 
present the largest source of the metal ; and 
the mineral called bauxite is generally used 
forits production. Bauxite derives its name 
from the French town of Beaux, near which 
it was first discovered. Since that time 
large deposits have been found in County 
Antrim, where thousands of tons have been 
mined during the past twenty years, chiefly 
for the manufacture of sulphate of alumina 
and other salts of aluminium. 

Analysis of bauxite. — County Antrim 
bauxite contains: — Alumina, 56 per cent., 
corresponding with aluminium 29 ‘9 per cent. ; 
peroxide of iron, 3; silica, 12; titanic acid, 3 ; 
and water 26 percent. From this analysis it 
will be seen that, if the aluminium is to be 
obtained in a state of purity, the peroxide 
of iron, silica, and titanic acid must be 
separated out before the extraction of the 
metal from the alumina is attempted. 

Alumina factory. — The most convenient 
method for obtaining pure alumina from 
bauxite is that discovered by Dr. K. H. 
Bayer, which is used in the alumina factory 
at Larne Harbour. The factory is situated 
close to the terminus of the narrow or 3ft. 
gauge line of the Belfast and Northern 
Counties Railway, whereby it is conveniently 
connected with the mines at Glenravel, 35 
miles distant. Assbown in the plan, Fig. 1,* 
the main building of the factory is 240ft. 
long and 80ft. broad, the loftiest portion 
being 30ft. high ; it is built of brick, and 
covered with a slated roof oniron principals, 
in two bays of 40ft. span each. Steam at 
100 lb. pressure per square inch is generated 
in two Lancashire boilers, 25ft. long and 
8ft. diameter, fed by a direct double-acting 
duplex steam pump, with pure water at 180 
deg. Fah. obtained from the evaporating 
apparatus, The necessary draught is ob-tained by a chimne 
120ft. high. The driving power required is supplied by a hori- 


| zontal non-condensing engine, with cylinder 14in. diameter and 


20in stroke, running at 140 revolutions per minute. The slide valve 
has an expansion valve on the back, and the cut-off is regulated by 
a hand wheel. The engine is capable of exerting 80-horse power 
when working against a back pressure of 101b. This amount of 
back pressure is due to the exhaust steam assisting in the heating 
of the evaporating apparatus. The power is transmitted to the 
main shaft, which runs at 200 revolutions per minute, by four 
54in. cotton ropes driving on the fly-wheel, which is grooved for the 
purpose, 

(Grinding and calcining.—The trucks of bauxite as received from 
the mines are run directly into the grinding room. Here the ore is 
fed into a disintegrator, and ground to jin. cubes, which fall down 
a shoot into the bottom boot of an elevator, whereby they are 
delivered into a riddle of jin. mesh. The ore which passes through 
the mesh descends a sheet-iron pipe into the calciner ; while the 
tailings are returned to the disintegrator by gravitation, to be 
ground over again. The —— matters present in the ore require 
to be destroyed, and for this purpose calcination is reso to. 
The calcination is important, because the presence of organic 
matters would retard, if not totally prevent, the subsequent separa- 
tion of the alumina from the caustic soda in the decomposing 
cylinders. On the other hand, too great heat would cause the ore 


| to become far less soluble in the solution of caustic soda. 


Calciner.—The calciner, shown one quarter full size in Fig. 2,* 
consists of an iron tube 33ft. long and 3}ft. diameter, lined 
with fire-brick, and mounted on rollers to permit of its revolving. 
It is inclined at an angle of 1 in 25, and is heated by a furnace at 
the lower end, from which the heat passes up through the tube and 
intoa chimney atthe higherend. As the tube revolves, the bauxite 
fed into the higher end travels downhill towards the lower end and 
meets the heat ascending from the furnace, which is regulated to suit 


| the extent of calcination required. OnJeaving the tube the calcined 


ore falls upon a plate having a slot in it just large enough to allow 
the bauxite to pass. Through the slot it descends by a shoot into 
the cooling tube, which. is ott. long by 24ft. diameter and also 
revolves, being inclined in the opposite way to the calciner tube. 
Here the ore is cooled by a current of air drawn through the tube by 
a fan connected with the opening O. At the outfall of the cooling 
tube is placed a spiral conveyor, which discharges the ore into a 
second disintegrator, where it is ground sufficiently fine to pass 
through a 30-mesh sieve, that is, one with thirty holes per lineal 
inch, or 900 per square inch. Thence an elevator deposits it in a 
store having a hopper bottom, underneath which the small trucks 
can be run to be filled. 

Kiers.—The alumina is extracted from the ground bauxite by 
treating it with a strong solution of caustic soda under pressure. 
A soluble compound of alumina and soda, called aluminate of soda, 
is thereby formed, while the peroxide of iron, silica, and titanic 
acid remain asinsoluble compounds. This decomposition is effected 
in pressure kiers, shown one-quarter full size in Fig. 3,* which are 
constructed of mild steel plates gin. thick, and are 1lft. long by 
5ft. diameter inside, and surrounded with a steam jacket for heat- 





* Paper read at Belfast mecting of the Institution of Mechanical Engi- 
neers. ‘Ihe engravings referred to in the paper we have not thought 
necessary to reproduce. 


ing. A horizontal 3in. shaft runs through the kier longitudinally, 
and is fitted with eight 16in. by 9in. paddles, which keep the con- 
tents in constant agitation. Stuffing-boxes are fitted at the ends 
of the kier for the shaft to runin. Each kier is provided with a 
charging and a discharging opening, and a safety valve; and the 
jacket with steam inlet, safety valve, and water outlet, the latter 
being connected with a steam trap. The kiers have been tested to 
200 lb. per square inch, and are constructed to work at 100 Ib., 
although in practice about 80 lb. is found to be sufficient for effect- 
ing the decomposition of the bauxite. . 

The necessary supply of caustic soda solution having been run in, 
usually of 1:45 specitic gravity, the agitator is set going, and the 
bauxite previously weighed is admitted. This is done by a small 
elevator, which supplies the quantity automatically and regularly, 
thus ensuring thorough admixture. When the charge is ail filled 
in, usually about three tons, the charging opening is closed, and 
steam is turned on into the jacket. The pressure is slowly 
increased up to 70 1b. or 80ib., which is maintained for two or three 
hours, until the decomposition is complete. The discharge cock is 
then opened, and the mass is blown out by the pressure in the 
kiers up into the red mud tanks, which are placed in the highest part 
of the building. Here the mass is diluted with washing water to 
a specific gravity of 1-23, and is then ready to be filtered in order to 
separate out the aluminate of soda solution from the impurities. 

Filter presses.—The filter presses used for this purpose each 
contain fitty chambers, giving cakes 30in. square and lin. thick. 
The impurities being insoluble are retained in the press, while the 
liquid aluminate runs vut into the filter tanks. When the press 
has become filled with red mud, the cakes before being removed 
from it are subjected to a systematic washing, for extractirg as 
much of the aluminate of soda as possible. The washing water is 
utilised for diluting the mass blown up from the kiers. Centrifugal 
pumps are employed for charging and washing the presses. Con- 
veyors are placed beneath each filter press, which receive the cakes 
of red mud when the press is opened, and deposit them on trucks 
placed ontside the building. At present the red mud is useless, 
but experiments are being conducted, which it is hoped will result in 
a profitable use being found for what would otherwise be a trouble- 
some by-product. : 

Cellulose filters.—The lyes from the filter presses, collected in 
the filter tank, are then subjected to another filtering process 
through cellulose consisting of paper makers’ wood pulp. These 
filters are composed of lead-lined vats with sloping sides, 10ft. 
long by 6ft. broad and 3ft. deep, with a ledge round the inside 6in. 
from the bottom, on which is placed a sieve of jin. mesh, supported 
onaframe. Two of these filters form a set, one placed above the 
other. About 50 lb. of cellulose is boiled with water to a thin 
pulp, and is run upon the sieve in each filter ; it soon settles down, 
and is ready to receive the lyes, from which it retains all the finely 
divided insoluble particles that have escaped from the filter 
presses ; the result is a perfectly clean liquid composed of pure 
aluminate of soda. This final filtration is necessary if the alumina, 
and consequently the aluminium, is to be produced in a state of 

urity. 

‘ Decomposing cylinders.—For the separation of the alumina from 
the soda the decomposition of the aluminate was formerly effected 
by blowing carbonic acid gas through the liquor, when the soda 
combined with the carbonic acid, forming carbonate of soda, and 
the alumina was set free in the form of hydrate of alumina. The 
carbonate of soda had afterwards to be retransformed by a 
chemical process into caustic soda, before it could again be used 
for decomposing a fresh charge of bauxite. By the Bayer process 
the separation of the hydrate of alumina is brought about by the 
addition of excess of hydrate of alumina itself, and constant stirring 
in the decomposing cylinders, which are large circular tanks 13ft. 
diameter and 20ft. high, provided with agitators. In practice 
the liquid aluminate of soda from the cellulose filters is pumped 
up into large tanks of 4800 gallons capacity, placed above the 
decomposers. The liquor can be measured and heated, if necessary, 
in the tanks. The decomposer, in which sufficient hydrate of 
alumina has been allowed to remain for beginning the decomposi- 
tion, is filled, and the agitation started. In about thirty-six hours 
70 per cent. of the alumina in combination with the soda has 
separated out; and this is the extent to which the precipitation 
usually takes place. The agitator is then stopped, and the con- 
tents of the decomposing cylinder are allowed to settle. Ina 
short time the hydrate of alumina settles to the bottom, and the 
clear liquor is run off the top by gravitation into the weak liquor 
tanks. 

Hydrate filter presses.—After as much as possible of the clear 
liquor has thus been decanted off, the hydrate of alumina is pumped 
out of the decomposing cylinder, sufficient being allowed to remain 
behind in the cylinder for beginning the decomposition of the next 
charge of liquor admitted. The hydrate of alumina pumped out is 
filtered through filter presses, and the weak liquor passing through 
the cloth is allowed to run into the weak liquor tanks. The charging 
of the hydrate filter presses is done by a horizontal twin_direct- 
acting steam pump, with steam cylinders 7in. diameter, rams din. dia- 
meter, and 12in. stroke. The pump is provided with an auto- 
matic arrangement for shutting off the steam when the presses 
are full; a 4in. pipe leads from the air vessel, and when the 
pressure excexds 80 lb. it raises a weighted diaphragm, which 
closes a valve placed in the steam pipe beneath the throttle-valve, 
and so cuts off the steam. 

Washing and drying.—When the filter presses are full, washing 
is commenced, in order to remove the last traces of soda. The 
pump for this p e is duplex direct double-acting, with 54in. 
steam cylinders, 3sin. pump cylinders and 5in. stroke. The 
washing is done systematically as before, in five different stages, 
the last of which is with pure water. After washing, compressed 
air is forced through the cakes to remove as much water as possible. 
The air compressor is horizontal, with steam cylinder 8in. 
diameter, air cylinder 6in. diameter, and stroke ldin. It 
has a suction capacity of 90 cubic feet per minute when running 
at 120 revolutions per minute and delivering at 80lb. pressure per 
square inch. The air compressing cylinders are provided with 
water jackets to keep them cool. 

Calcining furnace.—Conveyors are placed beneath the hydrate 
presses, which deposit the hydrate of alumina on the top of the 
calcining furnace, where the moisture and water of hydration are 
driven off. The furnace has a bed 20ft. long and 6ft. wide, and is 
fired with Dowson gas, for which the generator is placed in a small 
shed outside the main building, so that no dust may get mixed 
with the alumina. The products of combustion pass between the 
arch over the hearth and a drying tray placed above, on which the 
hydrate gets a preliminary drying before being admitted to the 
hearth. A low temperature is sufficient to drive off the moisture 
and the water in chemical combination, leaving the alumina per- 
fectly anhydrous ; but if formed in this way it takes up water again 
readily. To prevent it from doing so, the anhydrous alumina is 
heated to about 2000 deg. Fah., when it becomes crystalline, in 
which state it is not so liable to absorb moisture. It is important 
to have the alumina as dry as possible, for the presence of water 
means a corresponding loss of electricity during the subsequent 
reduction. When the calcination is complete, the alumina is drawn 
into iron barrows, and spread on a tiled floor to cool ; after which 
it is ready to be packed in casks, 

Evaporator.—The weak soda liquors from the decomposers and 
hydrate presses, having a specific gravity of only 1:2, are too dilute 
to dissolve the alumina out of the bauxite, and must therefore be 
concentrated by evaporation up to 1°45 specific gravity. The ~ 
evaporator is of the triple-effect kind, and is capable of evaporating 
33,000 gallons of water in twenty-four hours. It has independent 
feed, air, and circulating pumps ; and the exhaust steam from these, 
as well as that from the main driving engine, assists in heating the 
evaporating pans. The circulating water is discharged into asmall 
concrete tank or pond, whence it is pumped up by a din. centrifu- 
gal pump to the top of the cooling tower, which is 30ft. long, 20ft. 





wide, and 25ft. high, and is provided with four trays. During its 
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descent into the pond the water is reduced 40 deg. in temperature, 
namely from 100 deg. down to 60 deg. Fah. The water evaporated 
from the weak soda liquors being pure, and having a temperature 
of 180 deg. Fah., is used for washing the hydrate of alumina, and 
for boiler feeding, &c. It is stored in a lead lined wooden tank 
of 6000 gallons capacity, placed above the decomposers ; the supply 
for the hydrate washing is filtered through a small cellulose filter 
placed beneath. Al! the drainage of the factory is collected in a 
concrete tank placed in the yard, and is pumped back, to be used 
for washing the red mud, dissolving soda, &c. Any soda, alumi- 
nateof soda, or water, which escapes by leakage or otherwise from 
any of the processes, is thus saved. The pump for this purpose is 
similar in size and make to the boiler feed-pump ; it is placed in 
the boiler house, and is arranged to feed the boilers in case of a 
breakdown of the feed pump proper. 

Electric lighting.—A 15-unit Taunton dynamo is used for lighting 
the factory at night by means of ten arc lamps of 2000-candle 
power each one hundred incandescent lamps of sixteen and thirty- 
two candle-power. The dynamo is driven by a Robey vertical 
steam engine, from which the power is transmitted by four cotton 
ropes of lin. diameter. The dynamo and engine are self-oiling, 
and require very little attention. 

Extensions.—Provision has been made for extensions, the build- 
ings being capable of containing double the machinery already 
erected ; and the beams and columns are already in position for 
receiving the additional apparatus which, it is hoped, anincreasing 
demand will soon render necessary. 








LAUNCHES AND TRIAL TRIPS. 





On Monday the steel screw steamer Sardonyx, built by Sir 
Raylton Dixon and Co., Middlesbrough, for Messrs. Hoyland and 
Co., London, for the Sardonyx Steamship Company, proceeded to 
sea for her official trial trip, under the command of Captain 
Pasley, R.N.R. Her principal dimensions are 322ft. by 40ft. 6in. 
by 28ft., and has a deadweight capacity of about 4650 tons. She 
is built to Lloyd’s 100 Al class on the deep frame system, and fitted 
with five bulkheads and cellular double bottom for water ballast. 
The spar deck is of iron, main deck of steel, and poop, bridge, and 
forecastle decks of wood, with handsome accommodation under 
bridge for captain, officers, and engineers. Triple-expansion 
engines have been supplied by Messrs. Thomas Richardson and 
Sons, of Hartlepovl, the diameter of the cylinders being 23in., 
d6in., 59in, by 42in. stroke, with two large steel boilers. The 
vessel and machinery have been built under the supervision of 
Mr. Robert Eeles, Newcastle-on-Tyne. 

The Zuid Holland was taken for her trial trip on July 31st, and 
gave very satisfactory results. She has been constructed by 
Messrs. Sir Raylton Dixon and Co., of Middlesbrough, to the order 
of the Shipping and Steam Coal Company, of Rotterdam, under 
the design and supervision of Messrs. Flannery and Tritton, of 

Liverpool and London; and has been specially built for the double 
duty of transporting coal from this country to the Continent, and 
of towing barges laden with coal, and with this in view her arrange- 
ments are of a very special nature. The Zuid Holland is a large 
collier steamer, capable of carrying 1600 tons deadweight, and 
being of dimensions as follows :—Length, 229ft.; breadth, 54ft.; 
depth moulded, 17ft. 6}in.; and is equipped with a most complete 
outfit of deck gear for handy dealing with her cargo, and a quick 
turn-round at both loading and discharging ports. The engines 
and boilers which have been fitted by the North-Eastern Marine 
Engine Company, of Sunderland, are of ample power, being 19in., 
3lfin., 514in., by 36in. stroke, and very satisfactory results were, 
we are informed, obtained on the trial trip before the vessel left to 
take up her service. 

On Tuesday the new steel steamer Thornley, built by Messrs. C. 
S. Swan and Hunter for Mr. W. R. Rea, of Belfast, and Mr. C. 
M. Legg, Carrickfergus, was taken to sea for her trial trip. The 
principal dimensions of the vessel are :—Length, 312ft. between per- 
pendiculars ; breadth, 41ft.;and depth, moulded, 23ft. 14in.; and she 
is designed to carry a deadweight cargo of 4350 tons, as well as a 
large neasurement cargo. She is constructed on the partial awn- 
ing deck principle, has a cellular double bottom throughout for 
water ballast, and a complete equipment of derricks and winches 
and multitubular donkey boiler for the rapid handling of cargo. 
The machinery has been constructed by the North-Eastern Marine 
Engineering Company, and consists of a set of their latest design 
of triple-expansion engines having cylinders 23in., 38in., and 6lin. 
diameter by 39in. stroke, and two steel boilers 14ft. 9in. diameter 
by 10ft. long, working at 160 1b. pressure. During her trial trip 
the machinery worked, we are informed, to the complete satisfac- 
tion of all on board, after which the Thornley retusned to the 
Tyne to take her bunker coal before sailing for Antwerp and South 
Africa. The vesseland machinery have been superintended by Mr. 
. aan of Belfast, and the steamer will be commanded by Captain 

ohn Legg. 

On the 11th inst. Messrs, Ropner and Son, Stockton-on-Tees, 
launched a fine steel screw steamer, the dimensions of which are 
as follows:—Length, between perpendiculars, 322ft.; breadth, 
extreme, 41ft. 6in.; depth, moulded, 24ft. She bas been built to 
the order of a Norwegian firm, for whom Messrs. Ropner and Son 
have already built several steamers. The vessel has a part awning 
deck, poop, and raised quarter-deck. The saloon ped cabins for 
captain and officers will be fitted up in the poop, and the accommo- 
dation for engineers will be provided in an iron deck-house amid- 
ships, the crew being berthed in the forecastle as usual. She has 
a double bottom on the cellular principle for water ballast, and 
has been designed to carry a rook weight cargo of 4700 tons on 
Lloyd’s summer freeboard; she will have all the most recent 
appliances for the expeditious and economical loading and un- 
loading of cargoes ; has direct steam windlass, steam steering gear 
amidships, with powerful screw gear aft; four large steam winches, 
with a large multitubular donkey boiler, stockless anchors, &c. 
She will be fitted with a set of triple-expansion engines by Messrs. 
Blair and Co. She was named Liv, by Hansen, the wife of 
the superintending captain. 

The steel screw steamer Mars, built by Messrs. Wm. Gray and 
Co. for Messrs, Schmidt and Hansen, of Fiensburg, went on her 
trial trip the 5th inst. She is a sister ship to the Jupiter, recently 
built for the same firm, and is intended for the timber and general 
cargo trades. Her dimensions are:—Length over all, 280ft.; 
breadth, 39ft.; depth, 18ft. 2in.; and she is classed 100 Al at 
Lloyd’s. She has a long raised quarter deck, long bridge, and 
top-gallant forecastle, and houses on deck for cabins. The hull is 
built with deep framing and cellular double bottom, and the 
equipment is of the most improved description, including patent 
donkey boiler, steam steering gear, four steam winches, &c. 
Triple-expansion engines have been supplied from the Central 
Marine Engine Works of Wm. Gray and Co., having cylinders 
19in., 304in., and 5lin., with a piston stroke of 35in., and steam is 
provided by a large steel boiler working at 160 1b. pressure per 
square inch. ‘The trial was, we are informed, in every respect 
satisfactory, and was witnessed by the managing owner, Captain 
Schmidt; Captain Murrell, of Wm. Gray and Co.; and Mr, Jas. 
Lindsay, of the Central Marine Engine Works. Captain Johnasson 
is in command of the vessel, and on completion of the trial the 
Mars at once proceeded to her loading port. 








Indian Engineering states that the Government of 
India has been compelled to rescind that portion of its circular of 
6th May, 1895, relating to the use of ‘‘ belt shifters” in factories, 
It is acknowleged that the shifters have been tried and found to 
be most dangerous; they are apt to cause more accident than they 
are intended to avert. The Bombay Mill Owners’ Association 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE production of iron and steel at the district works was 
restricted last week by the holidays, most of the establishments 
having been closed till eden or Thursday, and some of them 
all the week. The opinion, however, expressed on Change at Bir- 
mingham to-day, Thursday, is that the iron, steel, general hard- 
ware, and foundry trades are much healthier than they were two 
months back, as both the foreign and domestic demand has con- 
tinued to expand. Exporters have lately sent in some very good 
‘‘repeat orders” for best bars, sheets, galvanised goods, and 
machinery, with extensions in some cases to the extent of 20 per 
cent., and the inquiries foreshadow an increased demand. 
In finished iron there are inquiries for hoop iron for cotton ties 
for South America, which promise to result in good orders for 
South Staffordshire works ; and the hoop iron trade has been 
already benefited by orders for hoops for petroleum oil casks—a 
department of American trade absorbing a large tonnage from 
this district. Hoop iron is realising at date £6 per ton. Gas tube 
strip is £5 7s. 6d. to £510s. Thin stripis £6. Anglesare £5 15s., 
and nail rod is £6 10s. to £6 15s, 
Black sheet iron makers report good current orders, particularly 
for the Australian trade, and some of the works are reported to 
have booked all their make to the end of the quarter. Sheets of 
double quality are quoted £6 15s, to £6 17s. 6d.; lattens, £1 
higher. Stamping sheets are £9 10s. Galvanised sheets of ordi- 
nary quality, 24 gauge, are £10 10s. to £10 15s. in Liverpool. 
The better qualities of marked iron known as “‘ best” and ‘‘ best 
best ” are reported stronger, the lower qualities of the same firms 
selling at £7, the recognised minimum. Merchant bars realise £6 
to £6 10s., and common bars find a ready sale at £5 12s. 6d. to 
£5 15s. 
Additional firms are joining |the Staffordshire Unmarked Bar 
Association, and it will be soon the most powerful body in the 
Midland iron trade. Had it not been for this organisation prices 
would now have been down at £5 or £5 5s,, instead of being 
quoted £5 15s., large quantities of marked bars being made at 10s. 
to £1 above the unmarked bar prices. The membership now 
numbers some fifty firms 
Makers of steel are very busy, although complaints are heard 
about the low prices they are sometimes obliged to accept to secure 
orders ; nor will there be much improvement in this respect so long 
as steel rails are sold at such low prices by the North-country 
makers, who practically govern steel prices all over the country. 
Bessemer blooms and billets of Staffordshire make are £4 5s. to 
£47s. 6d.; Siemens billets are £4 10s. to £4 12s. 6d. Bars are about 
£5 17s. 6d.; angles and girders, £5 12s, 6d.; boiler plates, £6 5s. 
and Scotch steel sheets are quoted £7 2s. 6d. 
The pig iron trade is steadily maintained, and recent prices are 
readily obtained. The forge pig iron manufacturers say their 
stocks are lower than usual, and quote firm rates. Cold blast pig is 
quoted 90s.; Staffordshire all-mine, 55s.; part-mine, 40s. to 42s. 6d. ; 
and sales are made of best sorts at 45s.; while cinder pig is 35s. 6d. 
to 36s. 6d. Northamptonshire forge is 40s.; North Staffordshire 
and Derbyshire, 41s. to 42s.; and Lincolnshire, 44s. to 45s. 
Owing to the uncertainties of the coal future, a sharp competi- 
tion has developed in the coke trade, particularly in blast furnaces 
and foundry sorts. Derbyshire and North Staffordshire common 
furnace qualities are being offered, delivered to Midland iron- 
masters, at 13s. to 14s. per ton; and Welsh sorts, 14s. 64. to 
15s. 6d.; Yorkshire and Welsh better qualities, 16s. 6d. to 17s.; 
and South Yorkshire foundry cokes, 18s. to 22s. A new foundry 
coke from Lancashire offered at 25s, is being preferred to Durham. 
Ironfounders are taking a full bulk of their specialities, which 
command the full prices obtained since quarter-day. The large 
district ironfoundries keep well employed with gas and water 
pipes, ironworks rolls and castings ; and the bridge-building and 
gasometer works have a good body of work in reserve. Anchors 
and chains, vices and anvils, nuts and bolts, and the other heavy 
hardware trades are well upheld, and in some departments 
unusual activity prevails. 
Great satisfaction is expressed at the increase of 27 per cent. in 
the quantity of iron and steel exported during the first seven 
months of this year, conpared with the corresponding period of 
last year, and at the advance of 30 per cent. in value. e single 
month’s increases were also good, being 16 per cent. in quantity 
and 22 per cent. in value. The exports of galvanised sheets rose 
in value for July from £198,882 to £215,736, and for the seven 
months from £1,209,802 to £1,734,218, 
The railway carriage and wagon companies are good customers 
for axles, wheels, nuts and bolts, and other ironwork, and other 
local consumers are also buying well. 
At their annual meeting at Derby Station the Midland 
Railway Company declared dividends of 24 per cent. on the Con- 
solidated Ordirary Stock, 2 per cent. on the Four per Cent. Con- 
solidated Perpetual Guaranteed Preferential Stock, and 2 per cent. 
on the Four per Cent. Consolidated Perpetual Preference Stock. 
£18,038 was carried forward. The company’s capital powers 
amount to £103,000,000. 
The Metropolitan Railway Carriage and Wagon Company have 
made a net profit on the year of £16,158, compared with £7600 in 
the previous year. Large and important orders were stated to be 
on hand. 
Brown, Marshalls, and Co., the well-known railway wagon and 
carriage builders, have made a net profit of £2407 upon the year. 
This has been used to wipe off an adverse balance of £1718, 
and £689 has been carried forward. Prospects were, however, 
declared to be improving, and it was announced that there 
was about £60,000 of uncompleted orders still pending, in con- 
nection with a large South African contract, and which orders the 
company held. 
The North Staffordshire Railway, at their 101st yearly meeting, 
have declared dividends of 5} and 4} per cent. on the preference 
shares, and of 4 percent. on the ordinary shares. The £20,000 
laid out some time ago, in widening the company’s canal, has 
proved to be a wise, reproductive expenditure. 
Knight and Crowther, the best tinned sheet makers of Kidder- 
minster, have made a profit of £10,500 on the year, and have 
distributed a 74 per cent. dividend. 
A new concern is the Speedwell Steel Tube and Metal Company, 
which has been registered with a capital of £75,000 in £1 shares 
to take over the business formerly carried on by Vokes, Ltd., at 
Aston, and to trade as iron and steel tube manufacturers, engi- 
neers, smelters, founders, and screw bolt and nut manufacturers. 
The Halesowen Rural District Council have applied to the Local 
Government Board for powers to borrow £5713, £2891, £2329, and 
£935 for sewerage works for the parishes of Cradley, Halesowen, 
Hasbury, and Hawn, At the Local Government Board inquiry 
there was no opposition. 
Damage to the extent of £40,000 has been caused by a fire at 
Leicester, which destroyed the chief part of the works of the Mutual 
Cycle Manufacturing Company. 
In Midland cycle engineering circles it is reported that some of 
the large arms factories at Liége are abandoning their usual work, 
in order to obtain and carry out orders for cycles and cycle acces- 
sories. Recently one of the largest is understood to have booked 
an order for 30,000 cycles, to be made for an American company, 
and to be placed upon the English market. 
At a meeting of the Perfecta Seamless Tube Company the chair- 
man, Mr. G. Brodie, said no company to his knowledge had had 
its capital over applied for to such an extent. If the trading 
results for the next three months were as good as for the past 
three, the shareholders should receive a substantial dividend in 





declare that ‘‘so far from decreasing the danger to the workmen, 
it was found that these machines increased it,” 





The New Conveyor Company have put down a very large and 
specially-designed machine to coil spiral conveyors from cold stee] 
bars any depth or thicknoss, for conveyors from 4in. to 4ft. dig. 
meter. Asasample of what the machine can do, about a week 
ago no less than fourteen large conveyors 14in, diameter, and 8in, 
pe, for the Royal Arsenal, Woolwich, were coiled from cold stee] 

rs 2}in. by jin. in less than two hours, the coils coming out per. 
fectly true in diameter and pitch, and at a cost for labour of legs 
than }d. per foot. With the old-fashioned mandrils and smith 
work, these conveyor spirals could not have been made in less than 
a week, and at a cost of over 2s. per foot. Another order for 30in, 
diameter conveyors coiled from 3hin. by fin. steel bars was put 
through the machine with great ease in a few minutes, and the 
following description of this spiralling tool will show how work of 
this kind, hitherto impossible, isaccomplished. It isdesigned on lines 
similar to the well-known ‘‘ three-bigh” roller mill used in modern 
flour mills. The two bottom cast steel rollers are fixed in a massive 
frame on steel shafts 6in, diameter, and contain adjustable grooves 
to fit the depth and width of any size of bar to be coiled. The power is 
conveyed to these rollers by means of four pairs of strong gear 
wheels, and broad-faced reversing pulleys, so that either left or 
right-hand spirals can be made. Both of these rollers revolve in 
the same direction. The upper roller is fitted on an adjustable 
steel shaft, and is arranged on the framework of the machine, so 
that it can be moved up or down, to suit conveyors, any diameter 
or pitch ; and the desired diameter and pitch is produced by skew 
guide wheels fixed on a shaft, which moves in either a horizontal 
or vertical direction. The cost of this conveyor-spiralling machine, 
with the necessary accessories, exceeded £500. Mr. Gilbert Little 
wishes it to be known that he will gladly allow engineers and 
manufacturers wishful to see cold steel bars spiralled any size, 
instantly, by machinery, to inspect this new tool at the New Con- 
veyor Company’s works at Smethwick. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—There is no specially new feature to notice in con- 
nection with the iron and enginecring trades of this district. In 
the iron market business still moves on slowly, with prices not 
more than maintained at late rates, whilst the engineering and 
other iron-using industries continue fully employed, with every 
prospect of general activity for some time to come. ‘The absence 
of any corresponding improvement in the position of producers of 
raw material is still a matter of general comment in the market ; 
the only reasonable explanation would seem to be what I have 
suggested for some time past, that until there is sufficient foreign 
trade to take off surplus production, which in this country is far 
beyond possible home requirements, any appreciable further up- 
ward tendency in either pig or finished iron or steel is scarcely to 
be looked for. 

There was scarcely an average attendance on Tuesday’s Man- 
chester Iron Exchange, with only a moderate sort of business 
reported generally. For pig iron inquiries continue limited, con- 
sumers, as previously reported, contenting themselves with simply 
renewing their usual contracts, or covering present require- 
ments, and although makers for the most part continue firm 
at recent quoted rates, merchants are again competing keenly 
for business at under current quotations. For local and dis- 
trict brands, makers’ prices are without alteration, foundry quali- 
ties, delivered Manchester, averaging 46s. 6d. less 24, for Lan- 


cashire; 42s, for Lincolnshire, and 45s. to 47s. tor Derby- 
shire, delivered Manchester, with forge qualities, delivered 
Warrington, remaining at 423. 2d. net for Lincolnshire, and 


44s., less 24, for Lancashire. With regard to outside brands offer- 
ing here, merchants are prepared to take very low figures ; which, 
however, do not incuce much business, 45s. 1d. net cash being 
quoted for Middlesbrough, but declined by buyers, notwithstand- 
ing makers hold firmly to 45s. 10d. and 46s. for good foundry 
brands, delivered by rail Manchester. Scotch ircn is in much the 
same position as Middlesbrough, low offers being made by sellers, 
Eglinton, delivered Lancashire ports, being readily obtainable at 
46s., and delivered Manchester Boek quays at 48s. 3d., net prompt 
cash. The American pig iron, referred to last week as being 
pushed for sale here, although now offered at 1s. per ton under the 
rices then quoted, and obtainable at 41s. delivered Manchester 
Jocks, and 40s. delivered Liverpool, has not so far met with 
purchasers, the deliveries and the quality of the iron being both 
too uncertain to satisfy the requirements of most consumers in 
this district. 

In the finished iron trade business still comes forward in toler- 
able weight, and a fairly strong position is maintained, but prices 
are not more than steady at late rates, any real upward movement 
being as yet impracticable. For delivery in the Manchester dis- 
trict Lancashire bars remain at £5 10s., and North Staffordshire 
£5 12s. 6d. to £5 15s.; sheets, £7 5s. to £7 10s.; hoops, £6 2s, 6d. 
for random to £6 7s, 6d. for special cut lengths, and 2s. 6d. less 
for shipment. 

With the exception of one or two special lines the position of the 
steel trade shows no appreciable improvement, and prices continue 
low. Raw material is easier if anything, and for hematites makers 
are now willing to take 57s. to 57s. 6d., less 24, for good foundry 
qualities, but they are still undersold in the open market, and 
billets are readily obtainable at £4 7s. 6d. net cash. For local 
made bars orders could be placed at a trifle under £6, with £6 5s, 
still the full average figure for boiler plates, delivered in this 
district. 

In all branches of the engineering industries activity is fully 
maintained, the position throughout being very satisfactory, both 
as regards work in hand and new orders coming forward. The 
employment returns of the trades union societies show no material 
change, the number of out-of-work members on the books remain- 
ing exceptionally low, the Amalgamated Society of Engineers 
having only 1% per cent. of the local membership on donation, and 
the Steam Engine Makers’ Society about } per cent., whilst there is 
continued active demand for all classes of skilled workmen. As I 
have previously intimated, the decided improvement in trade is 
bringing wages questions more and more to the front, and during 
the past few weeks several large firms in the Manchester districts 
have conceded advances to their men in some departments where 
they had previously been under the maximum rates, whilst a 
number of disputes are also in progress in neighbouring engineer- 

ing centres. In the Bolton district a strike has been threatened 

by the members of the Amalgamated Society of Engineers, and 

Steam Engine Makers’ Society, who made a demand for an 

advance of 2s. per week, to commence on og eg 3rd. During 

the past week, however, negotiations have been going on with a 

view of effecting a settlement, and the masters have offered a 

compromise, by which the advance asked for shall be conceded, 

but shall not take effect antil the first pay-dayin November, The 

workmen’s officials recommend the men to accept these terms, and 

a vote will be taken on the proposal, which wili, however, be 

delayed for a week or so, owing to the intervention of the yearly 

holiday stoppages of the Bolton engincering shops. It is now 

expected that a satisfactory settlement will shortly be arrived at, 

and that the threatened strike, which would have been a serious 

matter, both for the employers and the trades unions affected, 

will be averted. 

An improved type of apparatus is being introduced by Messrs. 

W. F. Mason, Manchester, for producing gas for works’ require- 

ments. In this producer—Duff’s patent—there are two angle 
grates meeting at the top, and rising in the centre of the fuel 
used for making the gas, and which is placed in the large chamber 
of the apparatus. By this arrangement the usual steam jet is 





November next. In a short time they would be increasing their 
turn out by 50 per cent. 





blown from the centre of the mass of fuel, and the ashes fall down 
into a water trough at the base, which also forms a seal to prevent the 
























Ave. 14, 1896. 


THE ENGINEER. 


175 








escape of the gas produced, At the top of the apparatus the usual 
poker hole an feed valves are provided, while there is also a pipe, 
of sufficient diameter, through which the gas produced passes to the 
cooler, regenerator, or the furnace in which it is to be consumed. 
The producer can be constructed in circular form, in iron casing, 
and is made in sizes of from 34ft. to 104ft. diameter. It is claimed 
that by the adoption of the water-seal at the base, the operation 
of the producer is rendered perfectly continuons, no clinker being 
formed, whilst the ashes are readily removable by unskilled work- 
men, whereas in the ordinary types, without seal, the formation 
of clinker is scarcely preventable, with the result that so much 
attention is required that the action of the producer is consequently 
being interrupted. Another advantage is that the combined action 
of the steam jet and water-seal tends not only to greatly improve 
the quality of.gas, but to increase the production, there being no 
loss by leakage or radiation. This apparatus, which has passed 
through a number of tests with very satisfactory results, is specially 
suitable for iron and steel works for heating purposes, and is 
already in operation at several important establishments in the 
North of England. 

The President of the Miners’ Federation and also some of the 
leaders would seem to be apprehensive that they have made a 
mistake in their rather too hasty refusal to continue the coal 
trade Conciliation Board, on the basis on which it was at first 
constituted, and which was the proposal put forward by the coal- 
owners. Apparently with a view of justifying their action in the 
eyes of the public, the miners’ leaders have deine the past week 
been indulging in all sorts of reckless statements, which can only 
be —" escribed as a misrepresentation of facts, and these have 
called forth correction and repudiation on the part of the 
federated coalowners’ secretary. What object is to be gained 
by this war of words it is difficult to define, unless it is to con- 
tinue a state of excitement in the market, and apprehensions in 
the minds of the public which may stimulate an artificial demand, 
and tend to ay | up prices. If the leaders of the Miners’ 
Federation are, however, honestly desirous of correcting the 
mistake they have made, and are willing that the Conciliation 
Board should be again established, to which all questions of wages 
and prices could be submitted for consideration and for amicable 
adjustment, I have little doubt the coalowners would still be 
willing to listen to any proposal coming from the Miners’ Federa- 
tion which had this object in view. Certainly it would be much 
preferable to the present very unsatisfactory discussion of points 
at issue through the medium of the press, out of which the only 
result likely to follow is rather an embitterment of feeling than 
~~ amicable agreement. 

n the coal trade the improvement recently brought about b 
apprehensions of another wages strike has now entirely disappeared, 
the position having again got back into one of extreme depression, 
and in all probability the next two or three months will be a period 
of general quietude, so far as the demand for all descriptions of 
fuel is concerned. Only in exceptional cases are pits kept going 
more than three to four days per week, whilst prices for the most 
part have receded to the low rates which were ruling prior to the 
recent excitement in the market. The better qualities of round 
coal, suitable for house-fire pu , are in but very limited 
request, consumers, as a rule, having already covered their require- 
ments over the next few mouths, and steam and forge coals are 
also moving away only very slowly. Engine classes of fuel are 
maintaining the strongest position ; but for the time being require- 
ments for slack are considerably restricted, owing to the general 
holiday stoppages in the cotton-manufacturing districts during the 
present month. The average prices obtainable at the pit mouth are 
about 9s, 6d. to 10s. for best Wigan Arley ; 8s. up to 9s. for Pem- 
berton 4ft. and seconds Arley ; 6s. 6d. to 7s. for common house 
coal ; 5s, 6d. to 6s. for steam and forge coals ; 3s. to 3s. 6d. for 
common, to 4s, 6d. and 5s. for best slack. : 

In the shipping trade a slack tone prevails, and prices are again 
ruling very low, ordinary steam poe being obtainable, delivered 
Mersey ports, at 6s, 9d, to 7s. per ton. 

Barrow.—No — can be reported in the condition of the 
hematite pig iron trade of this district. Orders are well held, and 
the a is strong. During the week some good orders were 
book Prices are steadily maintained at 48s, to 49s. per ton for 
parcels of mixed Bessemer numbers net f.o.b., while warrant iron 
shows increased firmness at 46s, 84d. net cash sellers, 46s. 8d. 
buyers. A further shrinkage is noted in stocks this week to the 
extent of 514 tons. There are now held in warrant stores 
313,492 tons of pig iron, being 21,317 tons more than at the 
beginning of the year. Thirty-seven furnaces are producing iron 
and thirty-eight are standing idle. 

No very great business is being done in the native iron ore trade, 
but orders are still divided between native raisers and Spanish 
raisers, the former, of course, getting the bulk of the trade, which, 
however, is handicapped by the large imports of foreign ore, and 
a check is thus caused to any chance digs prices ; 10s. is 
still the quotation for ordinary qualities of iron ore, net at mines, 
and best ores are at 12s. 6d. to 14s, 6d. per ton. 

Steel makers have very good order books in almost every depart- 
ment of their business, and a good and regular demand is still 
reported. Rails are in very brisk demand, especially heavy sec- 
tions, and foreign and colonial buyers, who have already bought 
largely, have other big orders on offer. Prices are very steady at 
£4 12s, 6d. to £4 15s. for heavy sections. Ship plates are in good 
request, and every branch of the steel trade is busy, with all the 
mills in full work. 

The coal trade is still very quiet, and raisers are fighting 
with each other for the home market, with the result that prices 
are easy and low. In coke a good trade is doing, and supplies 
are very regular, while prices are firm at old rates. 

Shipping returns have evidently been affected by Bank Holiday 
week, Only 845 tons of pig iron and 10,791 tons of steel were 
shipped last week from West Coast ports, as compared with 9118 
tons of pig iron and 8783 tons of steel in the corresponding week 
of last year, being a decrease of 8273 tons of pig iron and an 
increase of 2008 tons of steel. The shipments this year to date 
represent 187,525 tons of pig iron and 310,301 tons of steel, as 
compared with 169,937 tons of pig iron and 228,421 tons of steel in 
the corresponding period of last year, an increase of 17,588 tons of 
pig iron and 81,380 tons of steel. 








THE SHEFFIELD DISTRICT. 

(From our own Correspondent.) 
Now that the pressure caused by apprehensions of trouble 
following the close of the Conciliation Board has come to an end, 
there is a return to the normal condition of affairs. House coal, 
ofall qualities, is plentiful. Only a moderate tonnage is being sent 
to the metropolis, prices still ruling low, in competition with the 
sea-borne coal. For the Eastern Counties there is also but a 
limited demand. Best Silkstone makes 7s. 6d. to 8s., lower grades 
being procurable at 7s. to 7s. 3d. per ton ; Barnsley softs in abun- 
dant supply at from 6s. 6d. to 6s. Sa. at the pits. Thin seam coal, 
where it continues to be worked, fetches from 4s. 6d. to 5s. at the 
pits. Gas coal is again quiet, on the subsidence of all fears as to 
a stoppage of the pits. The companies, like the larger manu- 
facturers and even private customers, have pretty well provided 
against all contingencies, so that little business may be looked for 
during the next two months, A good business is being done in 
steam coal for Hull, the trade, however, being now more keenly 
competed for, owing to the newly-developed collieries getting fully 
to work. Railways are also receiving largely under contract, 
though not quite up to the weight forwarded last month. In the 
open market prices rule at 7s. 3d. to 7s. 6d. per ton for the best, 
and 6s, to 6s, 6d. per ton for inferior qualities of thick seam coal. 

There is more doing in small coal, quotations ranging from 3s, 
to 3s, 9d. for the best, 2s. 6d. to 2s, 9d. for ordinary pit slack, and 
1s, 6d. to 1s, 9d. for smudge. Coke production is causing a large 


consumption, a heavy tonnage of coke being sent daily to North 
Lincolnshire and Derbyshire. Prices are from 10s, 6d. to 12s. 
per ton. 

An important feature of the week has been the winning of the 
Barnsley bed at Cadeby Main—Denaby and Cadeby Main Collieries. 
The bed has been reached at a depth of 700 yards from the bottom 
of the shaft. When the shaft was sunk over three years ago, it 
was found to have been carried into the great Don “fault,” 
running between Denaby and Cadeby, which was nots ted so 
far east of Denaby. Eighteen months ago it was decided to run a 
drift through the fault in search of the Barnsley seam, which dis- 
appeared in the throw at that point. The enterprise was suc- 
cessful, the workmen coming upon a good bed of clean coal, about 
9ft. 6in. thick, and lying fully 121 yards above the Denaby bed of 
the Barnsley seam. It is proposed to work this immediately by 
means of the branch drift, and Mr. W. H. Chambers, the manager, 
anticipates that all the coal required can be brought to the pit’s 
bottom by means of the steeper gradient until the easier gradient 
is available. When everything is complete, Cadeby Main will be 
the greatest colliery undertaking in Yorkshire. The company has 
already nearly a quarter of a mile of coke furnaces, and are 
making arrangements for largely increasing their output. 

The official return of the Yorkshire coal trade with the port of 
Hull exhibits a distinct decline. The weight taken to Hull during 
July was 237,888 tons, as compared with 247,856 tons for the 
corresponding month of 1895. For the completed seven months 
of the year a slight increase is shown, the weight up to the end of 
July this year having been 1,266,352 tons, against 1,276,160 tons 
for the seven months of 1895. During July, Denaby Main was a 
long way ahead of all other collieries with 43,816 tons, as compared 
with 39,552 tons for July of last year. The total weight sent from 
Denaby Main from January to July was 217,504 tons, against 
188,186 tons for the corresponding period of last year. Next in 
importance comes Carlton Main, with a total weight of 10,792 
tons, against 8720 tons. Thrybergh Hall, which sends all 
its coal by river, comes third with 11,656 tons, against 
9720 tons. Rothervale and Kilnhurst are very near together 
with 9456 and 9264 tons respectively, both collieries showing 
large increases. The coal trade of South and West Yorkshire 
with Hull brings out very clearly the fact, repeatedly set forth in 
THE ENGINEER, that the business is steadily gathering into the 
hands of the larger coalowners, who have an enormous output, 
over which they can distribute the costs of working. Turning to 
the foreign trade, the total exports for July amounted to 115,586 
tons, as compared with 126,959 tons for July of last year. During 
the seven months from January to July the total weight of coal 
sent to foreign countries from the great Yorkshire port was 
527,435 tons, against 497,473 tons for the seven months of 1895. 
There is thus a decrease of 11,000 tons on the month, and an in- 
crease of 30,000 tons on the completed period of the year. The 
largest customer was North Russia with 44,228 tons, as compared 
with 42,461 tons for July of last year. Sweden and Norway come 
next with 31,756 tons, which is 16,000 tons less than was sent to 
that market in July, 1895. Decreases are also shown by Germany, 
Holland, and Denmark; increases are exhibited by South America, 
Austria, Belgium, France, Italy, and Turkey. No coal was sent 
from Hull last month to Africa, California, Canada, Bermudas, 
East Indies, Egypt, Gibraltar, Malta, Portugal, South Russia, 
Spain, and West Indies. 

In the heavy iron and steel trades there is abundant business, 
except in work for merchant ships. The low freights have dis- 
couraged all enterprise in adding to the merchant service until the 

resent ships are more profitably employed. Some further orders 
or the English Admiralty have been welcomed, as the contracts 
given out Jast year will soon be completed. The engines for the 
three battleships being built in the dockyard have also been placed. 
A good deal of work in shafting is anticipated for these battleships. 
Railway material is very brisk, chiefly on orders for local com- 
= Makers of steel for bicycles are abnormally busy, one firm 

aving orders on their books for delivery this year and next to the 
extent of 12,000 tons. Iron prices are as follow:—Hematites, 
delivered in Sheffield, 54s. to 58s. per ton; Bessemer billets, 
£5 12s, 6d. to £6; bar iron, £5 10s. at makers’ works, £6 in ware- 
houses ; Lincolnshire forge iron, 39s.; Siemens-Martin steel, £7 10s. 
per ton for average qualities. The trade in tools, cutlery, and 
silver is well up to the average; the file trade is excepticnally 
brisk, in spite of American and German competition. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


IT is satisfactory to be able again to report an improvement in 
the iron and steel market, though the demand for pig iron must 
still be described as quiet. The tone of business is decidedly more 
hopeful, and the speculative operations on the warrant market 
havo failed to hold things back. There can be no question that 
the downward movement in pig iron prices recently was 
not justified by the real condition of trade, but was due to the 
‘* bears,” who did their best to force down the prices unduly, with 
a view of satisfying their autumn requirements when they had 
reason to believe that the prices had reached their lowest. But 
the situation has apparently been tco strong for them, and this 
week prices have been moving upwards. This has brought in a 
good many buyers who were holding back, and the inquiry is 
fairly active now. With such excellent Board of Trade statistics 
of our exports, with steadily increasing railway traffic receipts 
throughout the country, noe | with good prospects generally, the 
market could hardly be otherwise than stiff and in favour of sellers, 
more particularly as what is usually a very brisk period of the year 
is at hand. In the rail department especially is the improvement 
marked, and when it is considered that the exports of rails this 
year are nearly double those of last year, the activity at our rail 
mills is not surprising. 

The low prices of Cleveland warrants of late, as compared with 
those for makers’ iron, have led to a considerable demand for the 
former, as consumers, when they could get warrants at about 
36s. 5d. cash, were not prepared to Bae makers 37s. for what was 
practically the same description of pig iron. Accordingly the 
demand has been more for warrants than for years past, and a good 
deal has been drawn out of the public warrant stores; indeed, 
not since the Durham miners’ strike of 1892 has there been so 
rapid a decrease in the stock of warrants. This month, up to 
Wednesday night, there had been a decrease of 4871 tons, the 
quantity of Cleveland iron held being 188,922 tons. On three 
days this month decreases of over a thousand tons have been 
reported, the decrease one day being as large as 1752 tons. The 
undue beating down of the price of warrants appears, therefore, 
to have defeated the objects of the ‘‘ bears,” as it has created a 
demand for the iron and raised the price. Shipments have also 
— this month. They are in excess of those of last month, 
and are not far short of those reported in the spring months, 
which were the largest on record. Up to Wednesday night 
from the Cleveland district they sondiead 41,430 tons, as com- 
pared with 35,102 tons last month, and 39,208 tons in 
August, 1895, to 12th. Local deliveries have also been very good 
this month, and it is believed that so far the consumption has 
exceeded the production, which was far from being the case last 
month as far as makers’ iron was concerned. Next week, how- 
ever, the consumption at the finished iron and steel works, 
foundries, &c., will be greatly curtailed, as they will beidle for the 
greater part of the week for the holidays which are always given 
at Stockton Races. Manufacturers corer be glad enough to go on 
this year, as the stoppage will seriously inconvenience them, seeing 
that some are already in arrears with the execution of their orders ; 
but the men do not see their way to continue at work. 

The production of pig iron is this week being interfered with, as 








to-day—Friday—the furnaces in nearly all cases are idle, so that 
the men may hold demonstration in favour of the eight hours 





day, as they did two years ago, The only exceptions will be those 
furnaces where the eight hours has already been granted, and odd 
furnaces making spiegel. It is, however, probable that some 
furnaces will have to blown out altogether, as a result of the 
stoppage, as to stop them for twenty-four hours is tantamount to 
ceasing operations altogether. The furnaces are in such a condition 
that they must be kept going, and this has been represented to the 
men, who, however, will have their day’s holiday at the risk of 
being thrown out of employment for an indefinite period. Two 
years ago some of the furnaces were kept going on the masters 
promising half-a-crown extra for the day, but this year they would 
not sanction any such payment, and the stoppage will entail a con- 
siderable loss upon them. The sto will not only cause a 
cessation of production for the day, but it will reduce the output 
for several days to come, and cause a deterioration in the quality 
of what is made. It is not likely that the eight hours will be 
granted, as it has been abandoned at one of the works where it was 
adopted, and at another establishment neither masters nor men 
are satisfied with its working. 

Makers of Cleveland pig iron have not been asking less than 
37s. per ton for prompt Poo. deliveries of No. 3 Cleveland G.M.B, 
pig, and scarcely any seller, either maker or merchant, will accept 

s. 9d. No. 1 Cleveland pig iron is at 38s.; No. 4 foundry, 36s. ; 
grey forge, 35s. 6d., and mottled and white, 35s. 3d. for early 
delivery. Mixed Numbers of Cleveland hematite pig iron are at 
453., and offers at less are not entertained. Spanish ore is firm. 

Some time ago an announcement was made in this column that 
several of the Cleveland pig iron makers had begun to use Gillivare 
magnetic iron ore, as an addition to their Cleveland ore in the 
make of ordinary Cleveland foundry and forge pigiron. The A 
and B grades of this Swedish ore, which are very low in phos- 
phorus, had previously been employed advantageously as an addi- 
tion to Spanish ore in the aon ms of hematite iron, while the 
D grade, which is rich in phosphorus, has been utilised in the pro- 
duction of basic iron. hat the ordinary Cleveland pig iron pro- 
ducers have used is the C grade, which contains too much phos- 
phorus for hematite, and not sufficient for basic iron. Added to 
the Cleveland ore it works very profitably in the furnace, and the 
quality of the make is said to Te superior to that of iron made 
solely from Cleveland ore, the foundry iron is stronger, and the 
forge less silicious. Belgian makers are now, like the Cleveland 
producers, utilising this ore mixing, it with Luxemburg ore for 
yorge and foundry, and with puddlers’ top, rich in phosphorus, for 

ic pig. 

The finished iron and steel industries have not been so active 
since 1890 asthey are at present, and the prospects of a continuance 
of the activity are good. Heavy steel rails are quoted £4 10s. net 
at works. Common iron bars are at £5 less 24 per cent. f.o.t. 
Puddled bars are £3 7s. 6d. net at works, but some firms ask 
£3 10s. net. It is reported that Palmer’s Shipbuilding and Iron 
Company are about to utilise a portion of their extensive works in 
the manufacture of bicycles, with a view to the manufacture of 
motor cars when the restrictions on their use are removed. 

Mr. William Richards and Mr. Leo Tutt, trading as Richards 
and Tutt, ironfounders, rivet and bar iron makers, &c., at Middles- 
brough and Dinsdale, have by mutual consent dissolved partner- 
ship, as from Ist inst. Mr. Richards will carry on the business on 
his own account, and Mr. Tutt will start in Middlesbrough as an 
iron and steel merchant, &c. Mr. Henry Echalaz and Mr. Walter 
Alexander Leith, trading as Echalaz, Leith, and Co., iron mer- 
chants, Neville-street, Newcastle-on-Tyne, have dissolved partner- 
ship, and Mr, Leith will carry on the business. For the post of 
borough electrician, at Sunderland, the following have been asked 
to interview the committee :—J. Christie, chief electrician, London- 
derry ; Mr. Appleby, electrical manager, Cardiff Corporation ; G. 
Bell, assistant engineer, Manchester; Mr. Greener, assistant 
engineer, Sunderland ; J. F. C. Snell, engineer, St. Pancras ; and 
E. W. Dean, chief engineer, London. The death took place a few 
days ago, at the age of 59 years, of Sir William Chayter, Bart., 
Croft Hall, for many years, till 1891, Inspector of Factories for 
Northumberland and Durham. Mr. John Wilson, M.P., has been 
chosen general secretary of the Durham Miners’ Association, vice 
Mr. W. H. Patterson, deceased, and Mr. J. Johnson takes Mr. 
Wilson’s place as financial secretary. An agent is to be elected by 
the lodges. 

The members of the Cleveland Institution of Engineers are to 
visit the Hary Reservoir of the Stockton and Middlesbrough 
Corporations Water Board next Saturday, when a paper on the 
subject will be read. The British Society of Mining Students are 
this week visiting the Consett Iron Works and the new Chopwell 
Colliery of the Consett Company, besides the Ashington and neigh- 
bouring collieries in Northumberland. 

Shipbuilders, as a rule, are well occupied, but there are some 
who have empty berths. Messrs. William Doxford and Sons, at 
Pallion on the Wear, have secured three additional orders for 
‘*turret ” steamers—a type which they introduced and which they 
have made one of their specialities. Messrs. Short Brothers, 
Sunderland, have just secured an order for a 4500 ton steamer, and 
Messrs. J. L. Thompson and Son, Sunderland, will build two 
steamers of 3500 tons each for a Japanese syndicate, the same 
owners also ordering two similar vessels from Messrs. Wigham, 
Richardson, and Co., Newcastle. On Tuesday Palmer’s Ship- 
building and Iron Company launched the to: o boat destroyer 
The Star for the British Admiralty. Sir Christopher Furness, 
Westgarth, and Co. are about to construct a tidal basin on the 
south side of the Tees at Middlesbrough, in order that they may 
be able to engine the largest steamers near the works. To that 
end they have acquired part of the wharf of the Tees Furnace 
Company, and have obtained the sanction of the Tees Conser- 
vancy Commissioners to proceed with the work. The Quayside 
Committee of Newcastle Corporation have decided to enlarge the 
accommodation on the quayside for the benefit of foreign traffic, 
as it has been for a long time inadequate. Three new sheds are 
to be erected on the quay. Early last year Messrs. Wm. Doxford 
and Sons introduced what is known as the Bell-Rockliffe system of 
“ joggle” ge | With this system “ packing” can be dis- 
pensed with, and short rivets be substituted for long ones in 
fastening outside shell plates to the framework of vessels. Mr. 
James Laing, of the Deptford Yard, Sunderland, is now adopting 
the system, as are also Messrs. R. Craggs and Sons, of Middlee 
brough ; Messrs. H. S. Edwards and Sons, of Shields; and the 
Flensburg Shipbuilding Company. 

The coal trade i improved in all but the house coal branch, and 
rices are stiffer. The Burradon and Coxlodge Coal Company on 
uesday commenced to draw coal from their new Haselri 

Colliery, near Gosforth, the first sod of which was cut in January, 
1894, When fully developed 2000 tons of coal daily will be raised 
from the colliery, partly house and partly steam coal. The Burra- 
don Company’s output will then be 3000 tons per day. The Low 
Beechburn Coal Company pays 74 per cent. dividend to the share- 
holders. Coke is in good request for export and for delivery to 
the West Coast, and the price of average Durham coke is 13s. 3d. 
per ton delivered at the furnaces on Teesside. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Glasgow pig iron market was depressed at the beginning of 
the week, prices touching low figures. Scotch warrants were done 
at 45s, 4d.; Cumberland hematite, 46s. 44d.; and ordinary Cleve- 
land iron, 36s. 44d. cash. The depression was attributed partly to 
an uneasy feeling concerning the state of affairs in the East. Be 
that as it may, the low prices appear to have afforded an oppor- 
tunity for purchasers to come into the market, which they did to 
a considerable extent, the result being a sharp rally in prices. 
Scotch warrants were done up to 45s. 74d. cash, and 45s. 94d. one 





month. Cumberland hematite sold at 46s, 8d. fourteen days, and 
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46s. 9d. one month. Cleveland warrants were only in small request, 
but they improved in price to 36s. 7d. cash, and 36s, 9d. one month. 
The market has since been rather unsettled, and it is not unlikely 
that there may be considerable fluctuations in prices. 

The output of pig iron in Scotland has been increased to the 
extent of about 1200 tons per week since last report, three-fourths 
of this increase being hematite iron, the demand for which has 
naturally increased since the holidays were over in the Glasgow 
district. There are now forty-two furnaces producing ordinary pig 
iron, thirty-three hematite and four basic, the total of seventy- 
nine comparing with seventy-five at this time last year. 

Scotch pig iron stocks have been stationary for several weeks, or 
rather there has been a slight decrease in the warrant stores, 
while makers’ holdings are believed to have shown little variation. 
The total stock in the Glasgow stores amounts to 363,500 tons, 
com with 282,000 tons at this time last year. The general 
opinion is that, taking into account the extent of the business being 
done, the stocks are not such as to exercise much influence on the 
market, either favourable or otherwise. 

The values of maker’s pig iron are comparatively steady. 
Govan and Monkland, f.o.b. at Glasgow, Nos. lare quoted 46s, 6d. ; 
Nos. 3, 45s. 8d.; Carnbroe and Wishaw, No. 1, 46s. 9d.; No. 3. 
45s. 64.; Clyde, No. 1, 48s. 6d.; No. 3, 46s. 6d.; Gartsherrie and 
Calder, Nos. 1, 49s. 9d.; Nos. 3, 47s. 6d.; Summerlee, No. 1, 50s.; 
No. 3, 47s. 6d.; Coltness, No. 1, 52s. 6d.; No. 3, 48s.; Glengar- 
nock, at Ardrossan, No. 1,49s. 6d.; No. 3, 45s. 6d.; Eglinton, 
No. 1, 47s.; No. 3, 45s.; Dalmellington at Ayr, No. 1, 46s. 6d.; 
No. 3, 443. 6d.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7497 tons against 6242 in the same week of last year, 
and of the trtal there was re to Canada 105 tons, South 
America 15, India 264, Australia 187, Italy 2855, Germany 525, 
Belgium 80, Holland 17, Spain and Portugal 41, China and Japan 
100, other countries 40. The shipments coastwise were 3267 
tons, compared with 3610 in the corresponding week ; the total 
shipments from the beginning of the year to date are 178,460 tons, 
against 188,161 in the same period of last year. In the last few 
weeks there has been a little more doing in exports, but that 
department of the trade still leaves much to be desired. 

The market for finished iron is gradually getting back to the 
position it occupied before the holidays, and merchants are expect- 
ing that business will gradually expand. There is a steadier 
demand for steel, and it is understood that makers are receiving 
promising inquiries. Looking at the contracts recently placed, as 
well as those coming forward, there appears reason to anticipate a 
prolongation of busy times in the steel trade. 

The coal trade does not present quite so promising an appear- 
ance as it did a week ago, and this appears to be in part due to 
the recurrence of district holidays. ‘The total coal exports in the 
past week were 169,051 tons, compared with 177,311 in the pre- 
ceding week, and 174,395 in the same week of 1895. There is, 
however, nothing to complain of as regards the volume of the 
business. It is the continued low prices that coalmasters have to 
complain of, and there is practically no change in these since last 
week, 

Clyde shipbuilders have booked a considerable number of orders 
in the course of the past week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Detalts of July coal and iron trade are now to hand, showing 
a slight decline in coal and iron business, but an improvement in 
coke and patent fuel. The shipments of coal from Cardiff for the 
seven months of the year have been 8,012,959 tons; in iron and 
steel, 31,811 tons; in coke, 42,457 tons; and in patent fuel, 
193,055 tons. Newport coal shipments totalled 2,170,944 tons ; 
iron and steel, 31,822; coke, 3632; and patent fuel, 24,299 tons. 
Swansea totals: Coal, 1,002,000; iron and steel, 63254; coke, 
11,136; and patent fuel, 14,790 tons, Llanelly totals: Coal, 
154,134 ; iron and steel, 2302 tons. 

There are two rumours circulating in the Welsh coal district, 
one of which is, seemingly, preposterous, and the other a very 
doubtful one. The first is, a London syndicate to acquire the 
whole of the Welsh collieries, and the other to acquire for two 
millions sterling certain collieries supplying the London market, 
and thus control prices. As to the first, it is not likely that Lord 
Wimborne would dispose of his Dowlais and Aberdare Junction 
Collieries, and the endeavour to treat with Mr. Crawshay for those 
of Cyfarthfa, with the Ferndale and the Ocean Companies, would 
be a difficult if not impossible task. As for the other, it is possible 
for a cluster of the secondary collieries to be open to negotiation, so I 
must await developments. 

The coal trade may be described as partially good; signs of 
improvement showing themselves. Cardiff last week exported 
270,000 tons, a fair quantity considering the upset of Bank Holiday. 
Newport dispatched 42,941 tons to foreign, and 15,087 to coastwise 
destination. Swansea coal export was 34,825 tons, including the 
satisfactory total of 8315 tons of anthracite for San Francisco. 
Prices have remained unaltered for several days, but they are 
regarded as stiffening, and an upward move is probable. Last 
quotations, Cardiff, were: Best steam, 10s. to 10s. 3d.; special 
seconds, 9s. 9d.; ordinary seconds, 9s. 3d. to 9s. 6d.; best dry, 
9s, 3d.; seconds, 8s. 9d. to 9s.; best Monmouthshire, 8s. 6d. to 
8s. 9d. Small steam is in quick demand at the following rates: 
Best, 5s. to 53, 3d.; seconds, 4s, 6d. to 4s, 9d.; inferior kinds, 4s, 
to 4s, 3d, 

House coal has begun somewhat earlier than usual its annual 
forward movement. Latest Cardiff prices are: Best, 93. 9d. to 
10s. 3d.; No. 3 Rhondda, 9s, 6d. to 9s. 9d.; brush, 8s.; small, 7s. 
to 7s. 3d.; No. 2 Rhondda, 7s. to 7s. 3d.; through, 6s. to 6s. 3d.; 
small, 4s, to 4s. 6d. Patent fuel continues in good demand, 
Cardiff and Swansea. Prices, 10s. to 10s. 6d., Cardiff ; Swansea 
prices, 9s. 9d. to 10s. Coke, Cardiff, 13s. to 19s, 6d., according to 
quality ; pitwood, lds, 3d. to 15s, 6d. Increased activity is 
expected. 

Tron ore has been coming in freely of late, Ebbw Vale, Blaenavon, 
Cyfarthfa, and Dowlais receiving large supplies, though some who 
generally import largely have not been quite so active. Quotations 
are slightly easier 11s, 6d. to 12s., according to quality. 

There is some degree of activity in the iron and steel trade, 
though the drought still continues, and modifies it and retards 
the completion of orders. Dowlais suffers more, I believe, than 
any other works in this respect. At Cyfarthfa rails and bars con- 
tinue to give good results. From the district trending on Newport, 
Mon., there have been fair consignments forwarded of railway iron 
for New South Wales. One good cargo was by the Urston 
Grange, 600 tons. The exports of last week from Newport, Mon., 
included a quantity of railway chairs for Highbridge. Imports to 
Newport included steel bars from Middlesbrough, and pig from 
Barrow and Middlesbrough, and Swansea received somewhat of a 
novel cargo of 115 tons steel rails, 37 tons steel crossings, and 47 
tons steel scrap from Dublin. 

Swansea Exchange report concerning the pig iron market is not 
quite so favourable as it has been; and [ note that in several 
quarters make has outstripped demand, and the rivalry being keen 
and imports by sea route large, have added to the weakened cha- 
racter, Swansea imported over 600 tons this week. On ’Change 
mid-week it was agreed that the large stocks held in a'l grades 
seriously over-burdened the market. 

In the Swansea district all works in finished iron and steel are 
well employed, particularly upon rails and shipbuilding materials. 
The steel works are particularly busy ; and fresh starts have been 
made by some Siemens works to meet the short deliveries of 
tin-plate bars from the Bessemer steel works, which have been 
paying more attention to rails lately than to bars. This applies 


also to Cyfarthfa, which was up to a late date occupied exclusively 





Latest iron and steel quotations, Swansea, are as follows: 
—Glasgow pig warrants, 45s, 64d., 45s. 44d., 45s. 5d. cash buyers; 
Middlesbrough No. 3, 36s. 5d. prompt; hematite, 44s. 24d. ; 
Welsh bars, £5 10s. to £5 17s. 6d. ; iron and steel plates; £6 15s. 
to £6 17s. 6d. ; steel rails, heavy sections, £4 12s. 6d. to £4 15s.; 
light, £5 12s, 6d. to £5 15s.; Bessemer steel, tin-plate bars, £4 5s.; 
Siemens tin-plate bars, best, £4 7s. 6d., all delivered in the dis- 
trict. Tin-plates: Steel cokes, 9s. 9d. to 10s.; Siemens coke 
finish, 10s. to 10s. 3d. ; ternes, 28 by 20, 18s. to 22s.; best char- 
coal, 14s, to 14s. 6d. Block tin, £60 to £60 2s. 6d. Lead, 
English, £11 23s. 6d, to £11 5s.; Spanish, £10 17s, 6d. to 
£10 18s. 9d. 

It must be noted that many of these quotations are nominal, 
particularly tin bar, and in certain cases these are exceeded, the 
supply being at times much under the demand. ‘Tin-plates, it will 
be seen, show an advance of 14d. to 3d. per box. Prospects in the 
future with regard to this industry are not very bright, America 
showing a lessened demand, and orders from Russia are not so 
good as they were. From other quarters, Germany, for example, 
there is an improved demand, and much is expected from the East. 
On the whole, if the future lacks great encouragement, the trade 
at present is tolerably good, stocks being decreased 10,000 boxes 
last week. Some degree of unrest continues with the men, the 
demand being for a return to 1874 prices, 

Last week the make was 43,822 boxes; export, 53,394 boxes. 
Present stocks are down to 125,685 boxes. Only 615 came in from 
Monmouthshire quarters. 

Briton Ferry report is, as usual, satisfactory. The blast furnaces 
continue in full activity. The new engine house at these works 
is approaching completion rapidly, and visitors are much interested 
in the ponderous machinery. The engine is stated to be one of 
the most powerful in South Wales. The starting of the new fur- 
nace will materially increase the production, The erection of 
another furnace at Briton Ferry Steel Works is under considera- 
tion. The mills at the various tin-plate works were in full activity 
last week, with the exception of Bank Holiday stagnation. 

The number of deaths from the Neath Colliery disaster has now 
totalled six, one poor fellow having succumbed since my last 
report. The Home-office will be represented at the inquest by Mr. 
Chester Jones, barrister-at-law, London. 

The last report of the Rhondda and Swansea Bay Railway is 
rather a disappointing one. The net revenue is only sufficient to 
pay 4} per cent. on the 5 per cent. preference shares, a small 

lance being carried forward. Last half-year the preference 
holders were paid their full dividend, the ordinary shareholders 
also receiving a distribution at the rate of 1} per cent. per annum. 
There has been a good deal of outlay in doubling the line, &c. 
This will lead to increased traffic, and, it is expected, increased 
revenue, The half-year’s revenue was £8043 19s, 4d. Shares 
remain easy with a tendency to decline. 

The Brecon Railway, which is being worked with great ability, 
and is showing good results in goods, minerals, and passengers, has 
declared a dividend of 24 percent. This is 4 per cent. more than 
welve months ago. The Cambrian Collieries have declared a 
dividend at the rate of 6 per cent. per annum. 

I regret to announce the death of Mr. Howard John Kennard, 
managing director of the Blaenavon Iron Company. The sad event 
occurred this week at Brighton. 

All districts are more or less affected by the drought. Cardiff 
has six weeks’ supply only ; Swansea, owing to deficient water 
supply, has increased fever cases; and Brecon has only 6ft. in 
reservoir. 

It is reported that the gas oozed out of one of the Rhondda 
collieries so considerably that the men had to leave the workings 
four days last week. 

On the eve of my despatch a modified form of the second 
rumour has come to hand. The corrected statement is that some 
of the London coal merchants or capitalists interested in the 
London trade are forming a syndicate, with the control of a capital 
of one million, to work on the London coal market. As several of 
these, notably Messrs. Cory, Lambert, and Radford, are also 
interested in Welsh collieries, the application of this rumour to 
Wales is natural enough. 

Iam glad to hear that the Messrs. Hankey, of the Plymouth 
Collieries, are acting with a view to bring about better relations 
with the men, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


OveER here the iron and steel industries continue as busy as ever. 
Both makers and manufacturers report their establishments full of 
work. Prices are, as a rule, very firm, with an upward moving 
tendency, 

The situation of the iron trade in Silesia is favourable. Refer- 
ence has been made in previous letters to the endeavours of the 
Silesian blast furnace works to raise their output in proportion to 
the continually increasing consumption of pig iron. The statistical 
figures for the first two quarters of 1896 show these endeavours to 
have been pretty successful, increase in production being con- 
siderable. 


Output for first two quarters of 1894 251,402 t. 
a a as ” yy 1895 256,328 t. 
yy, 1896 30,0745 t. 


It will be seen from the above that, while plus in 1895 against 
1894 was 5000 t., the increase this year against 1895 amounts to 
exactly 44,000 t., or 174 per cent. The healthy condition of the iron 
trade is illustrated by the fact that nearly all the iron produced 
goes into inland consumption, the rolling mills being chief pur- 
chasers, and so only a small quantity is left for export. During 
the first two quarters of 1895 Silesian export to Austria was 6095 t., 
against 3132 t. for the same period this year, while export to 
Russia was 1171 t. in 1895, against 510 t. in the present year. 
Stocks are naturally very small; they were: 


t. 
End of 1893 .. a ae, ae a ee a ee ee 
POE re awal 3b 06. ant ae ceeds Gece 
1895 .. ‘ ete oe ee ee oe 
June 30th, 1896 .. a so +s ss eon 


Demand on the Silesian coal market continues ie 4 satisfactory, 
and the favourable condition of the iron industry is having a good 
effect on prices generally. 
In Austria-Hungary the raw and the finished iron trade are 
both in a fair position, and prices are firm all round. As the 
activity in the building line has been increasing rather than other- 
wise, the mills engaged in the production of girders and other 
articles of structural material are all very busy, the chief difficulty 
in many instances being the completion of orders within the time 
— by the customers. 

he steel trade is very brisk in all branches, the railway and 
engineering department being specially active. Numerous 
inquiries have been received at the machine factories recently, 
the good harvest causing a very lively demand to come in for 
agricultural machines and apparatuses of all descriptions. The 
position of the coal trade in Austria-Hungary is at present rather 
quiet. Only for industrial purposes a good demand is experienced, 
medium sorts of coal being best inquired for. But there is no 
briskness whatever to be noticed, and prices are not very firm. 
Coke is scarce. 
Concerning the French iron market, nearly all the accounts 
received upon the week bear a gratifying character, orders being 
on the whole plentiful, while prices are firm and paying. Of 
course there are exceptions, and some works are less busily 
engaged than the rest, but the majority of the makers are in 
receipt of full inquiries for prompt and forward deliveries, and 
are consequently pretty firm in their dealings. The rolling mills 





for sheets has been granted to the Creusot steel works, and several 
bridge-building establishments have also received heavy contracts, 
The railway and marine engineering establishments are pretty 
busy, the orders recently booked having given new life to the 
department, and this is likely to be accentuated by other orders of 
similar weight which are pending. In industrial circles the visit of 
Li-Hung-Tschang is considered as being likely to favourably influ. 
ence the French iron industry. The Compagnie de Five-Ville has 
been commissioned with the laying down of several hundred kilo- 
metres railway in China, 

On the Belgian iron market the business done upon the week has 
been on a large scale, generally. Both crude and finished iron are 
briskly called for ; forge pig is at present realising 65f. p.t.; Luxem- 
burg forge pig 50f. p.t. Export prices have not changed since 
former letters, but advances are expected to take place in a week 
or two. The Belgian coal trade is in a quiet but fairly satisfactory 
condition, notations being, for best small coal, 9f. to 9°50f. p.t.; 
seconds, 8f. p.t.; inferior kinds, 6°75f. p.t. Best steam coal fetchcs 
1lf. p.t. Coke is sold at 15f. to 16f. p.t. 

In Sweden the position of the iron industry is extremely favour- 
able. Never before has export in iron and steel been so brisk as 
during the first two quarters of the present year. Bars and somo 
articles in steel are so well inquired for that output cannot keep 
pace with consumption. Steel wire for bicycles is in particularly 
brisk request, and several works have booked large contracts that 
will keep them fully engaged till the end of the present year, 
Exports are officially stated to have been, for the first two quarters 
of this year, against the same period of 1895, as follows :—Pig 
iron, 27,664 t., against 23,774 t.; cast iron, 2365 t. (1123 t.) ; billets 
and blooms, 9932 t. (4498 t.) ; bars, 80,581 t. (64,830 t.) ; serap bar 
iron, 1571 t. (1631 t.) ; wire rods, 2306 t. (796 t.) ; iron plates of all 
descriptions, 1419t, (1534 t.); iron wire, 374t. (188t.). 'lotal export 
this year amounted to 127,360 t., against 99,602t. for the same 
period in the year before. The business in Swedish iron ore is 
also very lively, exports having been heavier this year than ever 
before, amounting to 430,294 t. for the first two quarters of the 
present year, while during the corresponding period in 1895 only 
270,104 t. iron ore were exported. 

Very satisfactory accounts continue to be given of the iron busi- 
ness in the Rhenish-Westphalian district ; orders are plentiful, 
both in the raw and in the finished iron department, and a 
vigorous activity is going on at the mills and foundries. Girders 
and plates, as well as rails, are uncommonly brisk of sale, and makers 
are consequently very firm in their prices, The favourable condi- 
tion of the iron industry is having a very good effect on the coal 
and coke trade, and a brisk tone is noticeable on the Khenish- 
Westphalian market, prices tending upwards. During the first 
two quarters of present year, 265 coal pits have been worked in 
Prussia, output amounting to 37,735,084 t. coal, while the number 
of men employed was 278,595. During the corresponding period 
last year 266 collieries yielded 34,472,844 t., and 268,580 men were 
employed. Production of brown coal during the first two quarters 
of present year was 10,429,322 t., against 9,469,921 t. for the 
corresponding period last year. 

The Empress and Prince Henry of Prussia visited the Phcenix 
Ironworks in Laar, near Ruhrort, on the 7th inst., and after 
having been shown through the different departments of this 
iarge establishment, proceeded to Schloss Hiigel, near Essen, the 
residence of Herr Krupp. At the beautifully decorated station 
Herr and Frau Krupp and the county and town authorities had 
assembled to meet their Imperial guests, Next morning Prince 
Henry of Prussia, accompanied by Herr Krupp, drove to the 
works, while the Empress and Frau Krupp visited the schools, the 
exhibition rooms and bazaar, and the many large store rooms 
which belong to the establishment. Her Majesty also visited the 
- department. Shortly after one o’clock the Empress, Prince 
{enry, and their hosts quitted the works, and drove to the Krupp 
Hospital of Invalids, In the afternoon Prince Henry again spent 
several hours at the gun factory and at the mechanical workshops. 

The following figures show how output and consumption of pig 
iron in Russia has increased within the last sixty-tive years :— 


In 1000 pud. 
Output of pigiron. Import. Export. Consumption. 
1830 oe 11,169 * 1,980 o 85 a 9,804 
1840 ee 11,331 ve 1,299 os 308 10,340 
1850 $e 13,892 ee 1,137 ee 396 13,151 
1860 a 20,467 res 1,282 oe 2,955 < 22,140 
1870 os 21,932 oe 770 34,008 -- 55,562 
1880 se 27,375 13,125 55,000 69,258 
1890 a 56,560 ee 626 26,358 82,292 
1895 és 88,785 as _ 47,602 136,387 





NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal continues in good demand, with prices unchanged 
from last week. The demand for house coal keeps up, with prices 
firm. ‘Tin-plates are still in good demand, and prices very firm. 
The iron and steel works are well employed. 

Coal: Best steam, 8s. 3d. to 8s. 6d. ; seconds, 7s. 9d. to 8s.; 
house coal, best, 10s.; dock screenings, 5s.; colliery small, 4s. 6d. 
to 4s. 9d.; smiths’ coal, 6s, 6d.; patent fuel, 10s. 3d. ig i 





THE 


Cumberland; Middicebrocet No. 3, 36s. 7d. pronipt; Middlesbrough 
hematite, 44s. 44d. Steel: Rails, heavy sections, £4 15s.; light 
ditto, £5 10s. to £5 15s, f.o.b.; Bessemer steel tin-plate bars, 
£4 10s.; Siemens tin-plate bars, best, £4 12s, 10d.; all delivered in 
the district, net cash. Tin-plates: Bessemer steel, coke, 9s, 9d.; 
Siemens, coke finish, 10s.; ternes, per double box, 28 by 20 c, 19s. 
to 20s. 6d. Pitwood, 16s. to 16s. 3d. London Exchange ‘Tele- 
gram: Copper, £48; Straits tin, £60. Freights unchanged. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 6th, 


THE managing spirits in the iron trade seem to have faith in 
their ability to hold prices and production at about the present 
level until the looked-for autumn revival in trade arrives to deplete 
accumulating stocks, ‘The railroads began a few weeks ago to 
order rolling stock, but last week, when more large orders were 
expected, none were placed. There is also some delay in placing 
orders for locomotives and passenger cars, notwithstanding 
locomotive builders are quoting some tempting figures. The 
discouragement is due to several causes, in which presidential 
politics is regarded as not the least. There is a downward ten- 
dency in prices of a great many of the leading commodities, and 
manufacturers are seeking to prevent an accumulation of stock. 
Tron and steel makers are disappointed over the dull summer, and 
do not anticipate much improvement unti) the ‘‘ gold bugs” and 
the ‘‘ silver cranks” have their votes counted next November. Not- 
withstanding the dulness, new iron and steel works and foundries 
are being projected and built. The little game of wind will soon 
be played. Everybody knows how it will turn out. The cam- 
paign is simply a sort of national vacation we are taking to our- 
selves after a long siege of hard work. Every other man wants to 
make a speech or write something, and after this enthusiasm is 
worked off we will get down to business. 

Industrial conditions are not altogether favourable. Commer- 
cial failures are increasing. Last year’s spurt led many to go too 
far this year. Somehow a good deal of raw material has been 
advanced in prices, and the stuff has stayed there. Look at coke 
at 2 dols., when there is a fortune in it at 1°25 dols. The billet 
barons met here last Friday, and, talking things over, decided 
that billets were cheap enough at 20dols, at mill. Pig iron makers 
are barely making enough to pay wages. The rolling mill trade 








on bars, 





in the ee Nord have raised the price for merchant bars, 
No, 2 on 155f, p.t. at works, A large order for armour-plates and 





promises to pick _ Unless there is an early improvement furnace 
men will be forced to blow out some 30,000 tons weekly capacity. 
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THE PATENT JOURNAL. 
Oondensed from “ oy Beet Official Journal of 
a 


Application for Letters Patent. 

*,* When inventions have been ‘‘comunicated” the 
*name and address of the communicating party are 
printed in italics. 

29th July, 1896. 


16,769. CycLes, M. Vigers, London. 

16,770. Sree Tire Kim and Frame, F, G. Partridge, 
Birmingham. 

16,771. Gas Burners, T. Cooper, J. Thomas, and W. 
M. Still, London. 

16,772. Locomotive Brakes, P. A. Manning, Bradford. 

16,773. Fumicators for Destroyinac Insects, E. G. 
Hughes, Manchester. 

16,774. Boiina Pans, E. Martin and A. Stapley, 
London. 

16,775. Heatina Water, C. W. Siddle and R. Field, 
Huddersfield. 

16,776. Openers for Fan-ticuts, W. M. Trousdale, 
Harrogate. 

16,777. Fastentna Suirt Coitiars, W. Jones, Liver- 

001. 

16,778. Pristina on Perrumep Paper, W. M. J. 8. 
Pascal, Manchester. 

16,779. PorTABLE Gor Tex, W. E. Heys.— 
Ceylon.) 

16,780. Weapon of Derence, F. Garrett, Birmingham. 

16,7 WATER-PRESSURE Motor s, W. P. F ‘ox, Sheffield. 

16,782. CoLLarR Fitting for Syruons, &c a: Wilkins, 
London. 

16,783. ANTI-VIRRATION Gear, O. C. Ficli and C. H. 
Gough, Loudon. 

16,784. Stoppina Trains, H. J. West and J. Redson, 
Wolverhampton. 

16,785. CoLLapsin £ Tupes for Mustarp, E. 
Birkenhead. 

16,786. BLeacnine Apparatus, J. Lees and H. Arnold, 
Lisburn. 

16,787. Domestic 
chester. 

16,788. Corsets, 8S. Fielder, Manchester. 

16,789. Suip Prorprutina Apparatus, J. B. Howard.— 
(J. Eckhardt and Son, Germany.) 

16,790. TeLecrarn Wire Reet, H. Ehricht, Berlin. 

16,791. Reautatina the Heat of Incunators, W. T. 
Chafer, Doncaster. 

2. Screw Prore.vers, W. G. Wrench, Glasgow. 

,793. SLacK ApsusTeRS for BRAKE Gearsof RAILWAY 
Rouiina Sroce, F. W. Selley and W. H. Nisbet, 
Glasgow. 

16,794. CarpiIna Enatyes, H. Thornton, Manchester. 

16,795. CarpRoaRD Boxes, H. Thornhill and J. Ger- 
rard, Manchester. 

16,795. Making Wixpow Buinps, G. Wilson, Bir- 
mingham. 

16,797. Prorectinc Pneumatic Tubes on WHEELS, A. 

sley, Nottingham. 

16,798. TaBLE Urensi.s for Drink, &c., J. Williams, 
London. 

16,799. UNTANGLEABLE Kite TaiLino, G. G. Mander, 
Bradford. 

16,800. Toy Snootrna Apparatus, J. Renwick, Man- 
chester. 

16,801. ELectrricat Cur-ovrs, A. Farkas, London. 

16,802. Fountain Pen, H. 0. Poyser, Bristol. 

16,803. Rapip Cnoprern, W. C. Atkinson and R. W. 
Stewart, Liverpool. 

16,804. Cantners for Hotpina Music, H. J. Fletcher, 
London. 

16,805. Cuemists’ ADVERTISING APPLIANCE, J. Stitt, 
Gli ASgoWw. 

16,806. Construction of Frames for Cycies, H. Mason, 
Manchester. 

16,807. CycLe and Carriace Lamps, F. C. White, 
Birmingham. 

16,808. Pyeumatic Batt Tire and Rim, W. T. Davies, 
Whitley, Northumberland. 

16,809. Comptnation Snow Buy, D, Lloyd, Rhondda, 
South Wales. 

16,810. Mup-cuarp and Brake Cup, J. Kirk, North- 
ampton. 

16,811. Ho.vow Stork Tuimece Vatvr, J. Pickbourn, 
Mansfield. 

16,812. Preumatic Tires for Cycies, &c., J. E. Dooley, 
Manchester. 

16,813. PNeumatic Tires, J. E. Dooley, Manchester. 

16,814. Heatine Apparatus for Sap Irons, G. Clements, 
London. 

16,815. Moror-PropeLLep Veuicies, H. J. Lawson, 
London. 

16,816. Leoarnes and Garters, T. W. Hill, London. 

16,817. Device for CLeanina Suirs’ Huts, T. Child, 
Chelsfield, Kent. 

16,818. Porrante Foupina Easer, F. H. Headley, 
Kingston-on-Thames. 

16,819. Preumatic Tirks for Cycies, M. M. Dessau, 
London. 

16,820. Ore Concentrators, W. Husclton and N. 
a. London. 

Bicyc_e Stanp, T. 8S. Mason, _—— 

16°829. AppaRATUs for CLEARING SMoKE, 

London. 

16,823. NON-REFILLABLE Botties, F. W. Pulling, 

London. 

24. Rock Screws, T. W. Barber, London. 

. CycLe Frames, J. Jones, Birmingham. 

. Borrce Stopeers, H. Lees, London. 

ProcrRaMME Howtper, D. D. Thompson, 
London. 

16,828. Repeatina Matcu Ianiter, &c, W. F. Bray, 
London. 

16,829. Prrumatic So.gs for Boots, W. B. Worger, 
London. 

16,830. INFLaTING VALVE for Tires, W. B. Worger, 
London. 

16,83l. Meratuic ALLoy, W. T. Sugg, London. 

16,432, Gas BURNERS, W. T. Sugg, E. 8. Wright, and 
W. G. H. Mattock, London. 

16,833. Cycie Sappies, H. L. Schaffner, London. 

16,834. Gioves, E. Fisher, London. 

16,835. Lapres’ Bett Pin, B. Rice, London. 

16,826. MAKING Switcupack Raitways, G. Schrider, 
London. 

16,837. Device for Hoitpina Corps, W. 
London. 

16,838. Fire Escape, C. E. Blyth, London. 

16, 839. Tire PROTECTORS, W. G. Soper.—(R. J. Collins, 
‘Australia ) 

16,840. ‘‘ MeRceRISING ” Farrics, E. Edwards. -(F. A. 
Bernhardt, Germany 

16,841. VeLoc IPEDES, E. Bos, London. 

16,842. WATER-TIGHT Doors, W. H. Wilson and W. J. 
Pirrie, London. 

16,843, Purirication of ACETYLENE, R. 
London. 

16,844. Manuracture of AcrTyLeNne, R. P. Pictet, 
London. 

16,845. Envetorr, W. P. Thompson.—(P. A. Roberts, 
South Australia ) 

16,846. Grain Wasnine Arraratus, W. P. Thompson 
—(The Actien-Maschinenbau-Anstalt vorm Venulethand 
BEllenberger, Germany.) 

16,847. ACETYLENE GENERATORS, &c., P. Woog, 
London. 

16,848. Tarcets, R. B. Fife, London. 

16,849. HANDLE Bars, H. W. Dover and P. Phipps, 


(J. M. Purdoa, 





Prince, 


Firepiaces, J. W. Taylor, Man- 














. E. Dulier, 











Youlten, 


P. Pictet, 


16,850. WurEets for VeLtocipepes, &c, G. J. Geh, 
mdon. 

16,851. Lusricatinoe Cycties, 8S. Chandler, jun., and J. 

Ch ndler, London, 

16,852. ELectrrotysis, G. Poore, London. 

a Parntine Suutrers, P. Beck and J. Johanson, 
on 

16,854. ,— Pirk C.EeANers, J. 
mdon. 

16,855. A SHorTHanp Typewriter, J. F. Hardy, 

London, 





Craig, jun., 





16,856. Saarr Governors, H. Lindley, London. 

16,857. Non-conpuctinc Composition, J. Danby, 
London. 

16,858. Manuracture of Exp.iosives, H. Maxim, 
London. 

16,859. NitrRo-compounps, H. Maxim, London. 

16,860. SepaRATiNG Casein from Mick, H. Higgins, 
Cambridge. 

16,861. Apparatus for TcRNING Matrer into MANURE, 
R. Tuggener, Cologne. 

16,862. TiLes, W. Kalthoner, Cologne. 

16,863. KiLNs, R. Witte, Cologne. 


80th July, 1896. 


16,864, Contrivance for Cycie, F. J. de Andrade 
Liverpool. 

16,865, Apparatus for Licutinc Lamps, E. B. Miles, 
Kent. 

16,866. 
Berks. 

16,867. Watcu Protector, E. Watson, London. 

16,868. PoorocrapHic Firm Ho.per, H. Parson, 
Berks. 

16,869. Means of Tininc WHEELS of VeHIcLes, A. Hop- 
ton, London. 

16,870. Mant FACTURE Of Dies, P. J. Jackson, Newcas- 


PuoroorarnHic Piate Forceps, H. Parson, 





. CONVEYOR Apparatus, P. B. Bradley, 


London. 
16,872. Fasteninc Down Enve ores, P. J. Jackson, 
N 


weastle-on-Tyne. 

. Tin Oveners, C. and C. L. Parkin, Sheffield. 

16,874. ArracuaBLe Fork or Spit, W. Wardle, Burton- 
on-Trext. 

16875. Banp Cycre Wueet Rim, W. J. Boughton, 
Thetford. 

16,876. Preumatic Cap VaLve Hover, J. H. Smith, 

idon. 

16,877. Tank for the Hotpino of Acips, D. Bray, 
Bristol. 

16,878. Poker Rest, W. Hadfield, J. J. Sumner, and 
H. Hadfield, Manchester. 

16,879. VeLocipepe Drivina Gear, F. H. Gilbody and 
¥. J. Burgess, Manchester. 

16,880. BotLer Tunes with Concentric Supports, W. 
Dalton, Blackpool. 

16,881. Constroctrion of CarrtiaGes, T. 
Newcastle-on-Tyne. 

16,882. BLinps, Suurrers, Screens, &c., L. Rappaport, 
Manchester. 

16,883. Heap Srones, E. Chatham, Manchester. 

16,884. VaLves for the INFLATION of TirEs, W. Brookes, 
Mancheste 

16,885. Trres for Wueers of Bicycies, 8. Bunting, 
Birmingham. 

16,886. Birp Traps, E. Whitworth and J. Mullender, 

3 eld. 

Toots, G. Clark, Sheffield. 

Too.s for Dressinc Stone, &c., J. Dobbie, 
Sheffield. 

16,889. Toots for Dressinc Strong, &c, J. 
Sheffield. 

16,890. Tires, C. E. Bradbury and W. E. Wood, 
Sheffield. 

16,891. Gas Merer Apparatus, J. Goulson, London. 

16,892. Process for Harpenino Stone, T. R. Jones, 
London. 

16,893. Tires, A. Black, Glasgow. 

16,894. INSTRUMENTS for MEASURING CURRENTS, J. Fin- 
layson, Glasgow. 

16,895. Rartway Carriaces, J. H. Annandale, Glas- 











Sanderson, 








Dobbie, 


gow. 
16,896. Motive Power Ewnornes, D. Macaulay, 
Glasgow. 


16,897. Matcn Box and Asx Tray, E. Kottusch, Glas- 
gow. 

16,898. Sore Piate for Trawt GeEarine, J. Lewis, 
Glasgow. 

16,899. BicycLes, M. Pedersen, Gloucestershire. 

16,900. SELr-apsusTING TrousER Front, A. Hewitt, 
London. 

16,901. SropreRrtine Bort.es, J. G. Kirtley, Newcastle- 
-on-Tyne. 

16,902. New Carrier for Latues, G. Fischer, Man- 
chester. 

16,903. AprpaRATUS for TRANSFER of Borr.es, H. C. 
Slingsby, Bradford. 

16,904. Srrippine Incors from Mou tps, C. J. Bagley, 
L. Roberts, T. Williams, and Moor Steel and lon 
Company, Stockton-on-Tees. 

16,905. Lerrer-boxes, W. Sugden, Bradford. 

16,906. Wueects for Venicies, S. Greenwood, Liver- 
wol. 

16/907, Propuctnc Loops on Fasrics, E. Armitage, 
Halifax. 

16,908. Cans, H. J. Lockyer, Southampton. 

16,900. Art Drawinca Cortes, G. J. Sershall, Bir- 
mingham. 

16,010. Fittine Sypuons with AERATED Waters, T. H. 
W. Idris and R. H. Griffith, London. 

16,911. Metra Ow Vessets for Lamps, I. Sherwood, 
jun , and F. Sherwood, Birmingham. 

16.912. Drivina Gear of Bicycirs, &c., W. Johnston, 
fot 

16, WIRE J. Narracott, 
eis. 

16.914. New Game, H. E. Hughes and W. Stranders, 
London. 

16,915. Coppers, T. Bass and R. Robbins, London. 

16,916. OpTalnING OxYGEN from STEAM, E. Strzelecky, 
London. 

16,917. Fiusuina Cisterns of WaTeR-cLosets, R. 
Brocke, London. 

16,918. Stairs and Steps, 8S. J. H. Row, London. 

16,919. Car Coup.inas, P. Schreiber, London. 

16,920. Garment Supporters, R. W. Parramore, 
London. 

16,921. Steam Enornes, F. Sheppard, London 

16,922. AuTromaTic BLastina Apparatus, E. V. Goad, 
London. 

16,923. Swimminea, L. Pedrazzolli, London. 

16,924. Brake for Bicycies, J. T. Todman, London. 

16,925. Mop-auarps for WHEELS, R. G. Toulson aud J. 
Blanchard, London. 

16,926. SterEoryPina, G. Eastwood, London. 

16,927. INstrumENT for InpIcaTiNG LonartupeE, C. de 
Nottbeck, London. 

16928. Winpow Sasn Fasteners, J. J. Morgan, 
London. 

16,929. Mup-euaRD Stays for Cycies, G. Townsend, 
London, 

16,930. Gas Cookine Srove, G. G. Smith, London. 

16,931. IRon Sueps for AGRICULTURAL PuRPosEs, I. 
Dixon, Liverpool. 

16,932. Driving Hypro-extTractors, &c., 
London. 

16,933. Carpinc Enorngs, 8. H. Brooks and C, Whit- 
worth, Manchester. 

16,934. Drivinc Brusues of Rotary Steves, J. Higgin- 

Lottom, Liverpool. 
16,935. CLeanine Borries, A. J. Boult.—(W. Bonneil, 


Frower Stanps, S&S. 





J. Spiby, 








France.) 

16,936. Brake for VeLocirepes, H. H. Lake.—(@. S. 
Sanford, United States.) 

16,937. MintatuRE AmMuNITION, J. Richards, London. 

16,938. Winpow Sasues, R. Sutherland, London. 

16,939. FLEXIBLE METAL Pipes or Tupes, L. W. Bates, 
London. 

16,940. Pneumatic Tires, J. Craig, jun., London. 

16,941. Fittinc Borries, W. A. Bowie and G. P. 
Christian, London. 

16,942. ADVERTISING on Starrs, H. O. T. G. Stephens, 
London. 

16,943. RarLWAY STREET SPRINKLERS, C. 8. Woodroffe, 
London. 

16,944. ManuracturE of Liquip Cxtoring, H. 
Kunheim, London. 

16,945. Case for Hotpina Baskets, &c., J. Byron, 
London. 

16,946. SrEERING Wueets of Cycies, C. A. Booth, 
London. 

16,947. Srrerrnc Gear for Bicycries, P. Jouguet, 
London. 





16,948. Carts for Hotpina Warer, &c, E. Pratt, 


mdon. 
16,949. Putt for Winpow Biinp Corps, P. F. Allen, 


ndon. 

16,950. Rotary Enaine, C. A. Allison —(D. B. Powers, 
United States.) 

16,951. Bicycies, J. Roots, London. 

16,952. Proputsion of Bicycies, &c., H. G. Phillips, 


on. 
16,953. Apparatus for Srartinc Tramcars, T. Evans, 
ndon. 
16,954. Miners’ Sarety Lamps, T. Thomas, London. 
16,955. MANUFACTURE of Bicycies, W. R. 8. Jones, 
London. 
16,956. Stream Borer Furnaces, W. F. Suddaby and 
The Leeds Forge Company, London. 
16 957. Heatina Devices for RarLway CARRIAGES, A. 
Spencer, London. 
16,958. Door Stops for RatLway Wacons, A. Spencer, 
London. 
16,959. Heat Conservers, 8. W. Underhill, London. 
16,960. Bicycte Tires, A. C. Bannerman and T. W. 
Mitchel, London. 
16.961. SprayinG Apparatos, J.C. and W. J. Ollard, 
London. 
16,962. ScaLtine Fisu, H. W. Gremmels, London. 
16,963. BicycLe Brakes, B. E. Cuthbert, London. 
16.964, OpeNING Knives, A. C. Weeks, London. 
16,965. Destination InpicaTors for Veuicies, L. B. 
stevens, London. 
16,956. INCANDESCENT Bopres for ILLUMINATING PuR- 
poses, W. Nicholls, —— 
16,967. ENVELOpEs, *, 8S. Wheeler, London. 
16,068. y soins a bg ‘Lupric ATING VEHICLE AXLES, 
W. W. Conner, London. 
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16,969. SteeRING of Venicves, E. 
London. 

1£,970. InstRUMENTs for GUIDING TUNNELLING SHIELDS, 
H. 8. Dalrymple-Hay, London. 

16,971. Secourrnc Pneumatic Trres to WHeets, J 
Adair, Waterford. 

16,972. Fasteninc Lappers ToieTueEr, H. E. Ashling, 
London. 

16,973. CLostnc VesseLs of Pottery, H. L. Doulton 
and C. E. Morris, London. 

16,974. Doors for ButKHEADs of Sutps, T. Don, jun., 
Newhaven. 

16,975. PuncrurRE-proor Pneumatic Tires, J. W. 
Cockrill, Great Yarmouth. 

16 976. DousLe Lever Cuarn, W. Howie, Ecclefechan. 

16,977. ORNAMENTATION of Guass, &c., G. W. Wagdin, 
Liverpool. 

16,978. Key Inpicator and ApsusTABLE MopULATOR, 
G. H. 8. Hirst, Huddersfield. 

16,979. CycLE WHEELS, T. Criswick, Bridgend. 

16,980. Skates, H Fawsitt, Manchester. 

16,931. Pneumatic Tires, R. Roberts and H. J. 
Dowler, Manchester. 

16,982. Reparrinc Outrit for Cycies, E. L. Moreton, 
Birmingham. 

16,983. DeracHaBLe Couptine, T. Barrow and T. F. 
Adamson, Newcastle-on-Tyne. 

16,984. Removinac Compounps from Warer Gas, H. 
Strache, London. 

16,985. Utitistna Steam from Enatnes, E. J. Duff, 
Manchester. 

16,986. Heatinc Fiat Irons, W. L. Bradford, Man- 
chester. 

16,987. Drymnc and Ironino Macutnes, W. L. Brad 
ford, Manchester. 

16,988. WHEELS, J. Baker, Sheffield. 

16,989. Banpace Fasrestnos, G. Schroder and 8. 
Cohen, Manchester. 

16,990. Stoves, W. Wilms, Manchester. 

16,991. Inpicator for Fittrnc Lamps, 8. Marsh, East- 
bourne. 

16,992. Mup Guarp and Trre CLEANER, W. T. Waters, 
Tunbridge Wells. 

16,993. CycLe Wueet, T. L. Miller.—(J. D. Midson, 
Australia ) 

16,994. Fitters, J. B. Petrie, Rochdale. 

16,995. Pipes, A. G. Brookes.—(J. L. Hatch, United 
States 

16,996. Cuatn Gearine for Cycies, W. 
Birmingham. 

16,997. HorseLess Carrie, V. Lacasse, Brussels, 

16,998. Sewinc Macuines, W. Mort, Glasgow. 

16,999. ComposiTion for VENEERS, C. Koster, Man- 
¢e 1ester. 

17,000. Conveyors, R. H. Williamson, Manchester. 

17,00!. Makinc Cyanrpe of ALKALI, R. Pauli, Bir- 
mingham. 

17,002. Cycies, T. H. Brigg, London. 

4 “TRILLIARD” Tapies, L. King, Newport, 

on, 

17,004. Pneumatic ATTACHMENT for Cycies, F. H. 
Hallam, Birmingham. 

17,005. Curtine Loop or PiusH Farrics, J. Lowden, 
Bradford. 

17,006. Cottina Loop or PiLk Faprics, J. Lowden, 
Bradford. 

17,007. Hosr Prrr Couptines, J. D. Garrett and W. H. 
Cater, Birmingham. 

17,008. DecoraTinG PLates and SuHeets, A. Simmons, 
London. 

17,009. Nitrates, J. B. Kasten, Godstone. 

17,010. Universat Lens Houper, W. G. Woollcombe, 
Birmingham. 

17,011. ApsusTING the Irons of Panes, W. W. Brere- 
ton, London. 

17,012. Tires for the WHEELS of CycLes, J. Murrie, 
Glasgow. 

17,013. Prttars of Metat Bepsteaps. B. R. Peyton, 

yndaon, 

17,014. Borries, P. L. Raymond, London. 

17,015. Spanner, J. MeN. Rimington.—{G@. @. Rimning- 
ton, United States.) 

17,016. EnveLopes, F. Batty, London. 

17,017. Sappves, J. H. J. Player, Bristol. 

17,0i8. InciseEp Winpow Lerrers, F. R. 
London. 

17,019. ''vypEwriters, A. Ulrich, London. 

17,020. Composite Boarps, A. Mack and O. Mack, 
London. 

17,021. ARTIFICIAL MATERIALS, W. 8. Gordon and G. 
Archbold, London 

17,022. Macutnes for Makine Matcues, J. P. Wright, 
London. 

17,023. CrrcuLarR Saws, G. Wagner, London. 

17,024. Borries for GLycering, &c., A. O. Haslewood, 
London. 

17,025. ELectric Lamps, T. A. Rose and Rose and 
Bird, Ld., London. 

17,026. Drivinc Gear of CyciEs, T. H. H. Bodde, 
London. 

17,027. REGENERATORS, J. F. Custor, London. 

17,028. SHeet Fotprinc Macuines, H J. Salmon, J. 
C: upper, and J. Deaville, Manchester. 

17,029. BicycLE FRAMEs, ©. E. Tomlinson, London. 

17,030. Supports for Barus, H. Smith and J. Evan 
Birmingham. 

17,031. Zinc Pioments, A. M. Clark.—‘W. Hampe and 
C. Schnabel, Germany.) 

17,032. HoLLow Boptes of Conicat Snape, A. Hiisener, 
London. 

17,083. ELevatina ASHES, CLINKERS, c., 
London. 

17,0384. CroTHEs WASHING MACHINE, A. 
London. 

17,035. Fixtnc Door Kwors to Sprnpies, W. Crisp, 
London. 

17,086 Borrie Sroprers, I. C. Schofield, London. 

17,037. Carvine Forks, A. H. Bogle, London. 

17,(38. GENERATING ACETYLENE Gas, L. T. F. Gibbon, 
London. 

17,039. Skrrt and Bopice Ho.pers, J. J. Smith, 
London. 


J. Pennington, 


. Simpson, 


Dixon, 


V. Barreto, 
Clyde, 


17,040. ApverTisInc ConTRivaNces, N. Staniland, 
London. 
17,041. Recorpina Devices, W. A. Barlow.—(N. 


Dorian, France.) 








17,042. Framinea of Bripoes, W. H. Bidder and E. 
Easton, London. 
17,043. Smaty-ars, H. V. R. Read, London. 


17,044. ExtTINGUISHING 
London. 
7,045. Lamps, O. Schwarz and J. Waldthausen 
‘Londo on. 

17,046. seen Apparatus, E. A. 8. MacWunn, 


Gas Jets, W. Edwards, 


n 

17,047. —— for Winpow Sasnes, W. Reay, 
London. 

17,048. ATTACHABLE TaBLE, F. V. Raymond and A. E. 
Otway, London. 
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17,049. Taktna Puoroorapas, G. H. and T. J. Harri- 
son, London. 

7,050. HanpLe Bars for Cycies, &c., E. G. Scott, 
Norwich. 

17,051. Vent and Tap for Breer Casxs, A. H. Hall, 
Bournemouth. 

17,052. Biixp Rotiers, C. Hoult, Wolverhampton. 

17,053. EvaroraTinG Apparatus, J. Foster, Glasgow. 

17,054. Apparatus for Bortina Suoaar, J. F. Williams, 
Dublin. 

17,055. PREPARING AMMONIC SILICOFLUORIDE, W. Mills, 
London. 

17,056. Paper for Sanirary Use, W. M. Binns, Wer- 
cester. 


17,057. Cu EANSING, &c , Liquips, L. Classey, Shepton 
alle 
17,058. Macnines for Sewine Boots, W. H. Dorman, 
ipbtalfe rd. 


059. WHEELS for Cycies, W. P. W. Weatheiill, Man- 

eh 

7,060. CatcHinc Furnace Dust, W. P. 
Middlesbrough. 

17,061. ConsTkuc rion of VentILaTors, W. J. Fox, Man- 
chester. 

17,062. Sprinc Weicninc Macutne, J. Hughes, Pir- 
mingham. 

17,063. DeLiveRING Mepicatep Goops, L. Philips, Eir- 
mingham. 

17,064. New CoLourtnc Marrers, I. Levinstcin and 
Levinstein, Ltd., Manchester. 

(7,065. New CoLourtnc Marrers, I. Levinstein and 
Levinstein, Ltd., Manchester. 

17,066. Burninc ILLuMinaTING Gas, T. Birnbaum, 
London. 

17,067. Cycte Caatns, W. West and S. and D. H. 
Sansum, Birmingham. 


Ingham, 


17,068. Pepat Pins for Cycies, H. P. Trueman, Bir- 
mingham. 
17,069. Cycies and other Venicites, R. Whitaker, 
aan on 
70. Hons for Cyrcte Waeets, A. B. Davis, Bir- 
ge ore 
17,071. STone-BREAKING MacuINery, A. Pasquet and 


J.and O. G. Pierson, Glasgow. 

17,072. Trawt Nets, J. R. Scott, Glasgow. 

17,073. CartTripces for Nitro Powpers, W. Ford, 
Birmingham. 

17,074. ConsoLipaTinc Meta Scrap, T. Andrews, 
Manchester. 

17,075. Cycte Cratn Lupricant, L. P. Chapman, 
Barrow-in-Furness. 

17,076. Tix-PLate Furnaces, L. Albrecht, London. 

(7,077. Rartway Sianauuirne, [. A. Timmis, London. 

17,078. AppLymnG Parnt, H. W. Aird and UC. E. Felch, 
Birmingham. 

17,079. Bett Atarms for Cycies, A. de 
mingham. 

17,080. Forks for Cycies, F. Billing and W. E. Part- 
ridge, Birmingham. 

17,081. Driving Gear for Cycies, G. M. Bowen, Bir- 
mingham. 

17,082. CIGARETTE-MAKING Macuing, A. Grouvelle and 
E. Belot, Liverpool. 

17,083. Moutpina Cicars, A. Grouvelle and E. Belot, 


Courcy, Bir- 


Liverpool. 

17,084. DyNAMOMETER or PoweR MEAsuRER, F. J. Cox, 
Birmingham. 

17,085. Construction of Bicycies, T. H. Barnes, 
London. 


17,086. NAME Piates, O. H. Wagner and 8. A. Parkes, 
London. 

17,087. Stream Enorne Reversinc Gear, W. Ramsell, 
London. 

17,088. ELtecrric Batrerirs, H. W. Headland, London. 

17,089. Sprocker Cains for Cycies, W. Wanliss, 
London. 

17,090. Cranks, A. Anthony, London, 

17,091. Pumprina Enarines, Tangyes Limited and E. 
Barnes, London. 

17,092. Lamp and Music 
London. 

17,193. COUNTERBALANCE WeIGHTs for GasotiErs, G. 
M. Sellick, London. 

17,094.  Hanpies for Cycies, H. W. G. Plunkett, 
London. 

17,095. CycLe Sappies, W. H. Sprague, London. 

17,096. NON-REFILLABLE Bort es, T. R. Dewar and G. 
Tipper, London. 

17,097. CycLte Frames and Tire Inriators, A. O. 
Stopes, London. 

7,098. ExecrricaL Switcn, A. and J. J. Sautter, 
London. 

17,099. Quick-actinac Rattway Braker, A. Kapteyn, 
London. 

17,100. Securtne Boats on Boarp Sup, B. Leslie, 
London. 

17,101. Evectricat Switcn, J. H. Field, London. 

17,102. Motor Venicies, C. D. Abel.—(#. Langen’s 
Erben, Germany ) 

17,103. Psonoerapus, The Edison-Bell Phonograph 
Corporation and A. Stroh, London. 

17,104. Raptators for Heatina Arr, F. D. Cummer, 
London. 

17,105. Cottectinc Soir Matters, 


Stanp, W. H. Kingaby, 


F. D. Cummer, 


17,106. Furnacesfor Dryinc Mareriats,F. D.Cummer, 
London. 

17,107. Cycie Sappirs, P. J. Ogle, London. 

17,108. PREVENTING ACCUMULATION of Sanp in CaNALs, 
J. Y. Johnson.—(P. 0’ Meara, Natal.) 

17,109. BicycLE Rounpasout, P. Collins and F. Savage 
and Co., Ltd., London. 

17,110. Ammunition for ARTILLERY, C. W. Hope, V.C , 
London. 

17,111. Securtne Fiurp-ticut Jornts, H. C. Platts and 
T. Lowther, London. 

17,112. Bettina, T. Dunn, London. 

17,113. Prgumatic Tires, T. Dunn, London. 

17,114. Pyeumatic Tires, M. Stodart, London. 

17,115. An ImproveD Respirator, O. von Horstig, 
London. 

17,116. Macnine for WarTertnc, &c, O. Miiller, 

mdon. 

17,117. Gutty Traps, W. J. Bugler, London. 

17,118. Lusricants, F. W. Klever, London. 

17,119. AERONAUTICAL Macuines, E. J. Pennington, 
London. 
17,120. Batt Berarines, H. H. Lake —(American 
Taltham Manutacturing Company, United States.) 
17,121. Lintnc Metat Tuses, H. H. Lake.—(#. T. 
Greenfield, United States.) 

17,122. Meratiic Junction Boxrs, H. H. Lake.—(E. 
T. Greenfield, United States.) 

INSULATING Jornts for Meta Tupes, H. H. 
Lake.—{E. T. Greenjield, United States.) 

17,124. Conpurts, H. H. Lak e.—(E. T. Greenfield, United 
States.) 

17,125. Conpuit Tunes, H. H. Lake.—(£. 7. Greenield, 
United States.) 

17,126. ImproveD MILK Cans or Cuurns, W. Barncs, 
Manchester. 

17,127. Prepartna Coprrr Sorutions, J. C. Graham, 
London. 

17,128. SuSPENDING ARRANGEMENT for Lamps, R. H. 
Best and H. Vale, London. 

17,129. Improvep Friction Drivine Grar, A. A. Loyal. 
London: 
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7,130. Burninc of Poor Coat, L. Bemelmans, 
London. 


17,13t. INcanpgscent Or Lamps, P. D. de la Grée, 


7,1 2. Savery Suutrers for Winpows, A. E. Schmidt, 
London. 

17.183. SappLe for VeLocipepgs, W. 8. Richmond, 
London. 

17,124. Storinc AcetyLene Gas, G, Allemano and La 
M. F. Stemmer, London, 


4th August, 1896. 


17,135. Construction of TrRE INFLAToRS, J. Murr‘e, 
Glisgow. 
17,186. Steam Torre, O. Trossin, London. 
17,187. Fioors, E. Booth, Halifax. 
17.138. Wire Carps, J. Moseley, Manchester. 
17,129. ANGLERS’ THIMBLE DiscorGER, C. L. Mathews, 
Great Marlow. 
7,140. TorPEDo 
London. 
17,14l. Macuine for Makino Brusues, C. Buckley, 
Huddersfield 
17,142. Accomutators, W. H. Dorman, Stafford. 
17,148. CHaNNELLING Macuiye for Boots, W. H. Dor- 
man, Stafford. 
17,144. Signtina AiTacHMenNts, &c., A. Tunstall, Bir- 
mingham. 
17,145. CaLENDERs, W. Coulter, Manchester. 
17,146. Trres, L. Cox, Birmingham. 
17,147. Reapinc Macuines, G. Dowson and F. Free- 
stone, Stockton on-Tees. 
17,148. Apptiances for Ratstnc Lips, F. R. Baker, 
Birmingham. 
17,149. Speep Gearrne, D. N. Bertram and 8. Milne, 
Glasgow. 
17,150. Support for CycLe Sappies, E. M. Harley, 
Glasgow. 
17,151. Ferriviser, C. Fell, Hanley. 
17,152. Lerrer-Box ADJUSTMENT, J. and L. J. Vowles, 
Newport, Mon. 
17,153. Macuryes for Divipinc Carors, J. Dunn, Glas- 
gow. 
17,154. Device for Arracninc Currs, A. W. Cashin, 
Birmingham. 
17,155. Supp.yrnc Water to Borcers, F. B. Parkinson, 
Manchester. 
17,156. Prepayment Gas Merers, F. G. Hamer, Tor- 
quay. 
7,157. CotoureD Resists, R. Pickup, Manchester. 
17,158. Locks, W. H. Taylor, Glasgow. 
17.159. REPAIRING Pavements, &c., A. E. Narlian, 
London. 
17,160. Pumps, E. Towlson, Norwich. 
17,161. Materiat for ELectric AccumuLatTors, 8. Ham- 
macher, London. 
17,162. Rance Finpine Apparatus, E. 8. Brooke, 
* London. 
17,163. Stencit Sueets, T. H. Stackhouse, London. 
17,164. “Departure” Inpicatine Device, J. 
Sellars, Liverpool. 
17,165. Construction of TuBgs, J. and V. L. Mangnall, 
Mauchester. 
17,1€6. Dye-sturrs, &c., A. Bang.—(G@. A. Dakl, Ger- 
many.) 
17,107. Bunes and Bunc-HoLes of Barrets, E. Ball, 


InpicaTING Licnuts, T. Manvwell, 


Walsall. 

17,168. Mintne Gotp and Simicar Metats, H. Frasch, 
London. 

17,169. Apparatus for CLostnc BULKHEAD Doors, T. 
Moodie, Glasgow. 

17,170. Brake, T. Monks, Cheshire. 

17,171. PortaBLe Saower, A. Sharples, Birkenhead. 

17,172. Times for Venictes, H. de Montmorency, 
London. 

17,173. Brakes, H. de Montmorency and W. Hewitson, 
London. 

17,174. Loom Suutties, T. Walker, London. 

17,175. CycLtometers, V. I. Feeny.—(4. F. Rockwell, 
United States.) 

17,176. Macuryes for GATHERING SicnaTtouREs, D. McC. 
Smyth, London. 

17,177. Varours of Formic ALDEHYDE, J. J. A. Trillat, 
London. 

17,178. Crooks and Stapies for Doors, J. W. Rudd, 
Harrogate. 

17.179. Station Inpicators, W. B. Ramsay, London. 

17,180. Typewriters and ELECTRO - TELEGRAPHIC 
TRANSMITTERS, L. Wise.—(World Flash Co, 
United States.) 

17,181. Tire, T. R Jones, London. 

17,182. Tire, A. J. Emery, London. 

17,183. PRESERVATION of Brer, A. Lippke, London. 

17,184. Fixine Trres, H. Jones and R. J. Lummes, 
London. 

17,185. PREPARING 
Edwards, Lendon. 

17,186. Waeecs and Tires, F. J. Woods, London. 

17,187. Exvectrric Casies, C. D. Tisdale and J. D. 
Gould, London 

17,188. Propecters, J. D. Mark, London. 

17,189. Mountinc Drawines, H. J. Johnston-Lavis, 
London. 

17,199. Frrrmves for Carriace Winpows, J. Ingram, 


London. 
17,191. TRansMITTING Motion by CaBLE, D. Dods, 


France. 

17,192. Ramway Heaps, &c., A. W. Mathewson, 
London. 

17,193. A Novet Groovep Cement Tixz, J. Kotz:r, 
T.ondon. 

17,191. Makino INCANDESCENT MANTLES, W. L. Voelker, 
London. 

17,195. ImproveD ADHESIVE Compounps, J. A. Link, 
London. 

17,196. SasH Fasteners, H. B. Ives, London. ; 

17,197. MacHINE for SPREADING ButTrTeEr, T. Joseph, 
Windsor. 

17,198. Coox1inc Ovens, B. Grau, London. 

17,199. RarLway Burrers, W. R. 8. Jones and E. R. 
Calthrop, London. 

7,200. Supports for Exrecrric Lamps, W. L. Wise.— 
(F. E. Kinsman, United States.) 

17,201. Pweumatic Wueet Tires, N. Jackson, Lundon. 

17 Venice Sprinos, M. L. Senderling, London. 

17,203. Evectric RecuLation of Power, H. B. Gale 
and C. T. Thompson, London. 

17,204. EXPLOSIVES CONTAINING SALTPETRE, M. Biele- 
feldt, London. 

17,205. Drivinc Gear for Cycies, W. W. Wardle, 
London. 

17,206. Pweumatic Tires, C. Oeppinger and A. Hiin- 
flein, London. 

17,207. . Dyesturrs, O. Imray.—(G. H. Weiss, Ger- 
many 

17,208. Apparatus for Propucina Licut, P. Lasnier- 
Hubert, London. 

17,209. Manuracture of Niout Licuts, G. C. and 
M. B. Fowler, London. 

17,210. Fastenina for Buttons, W. P. Thompson.— 
(The McKenney Button Fastening Company, United 
States.) 

17,211. Oi. Esorves or Motors, J. C. Etchells, Man- 


PuHorocraPHic Ptates, B. J. 





ester. 

17,212. Ort ENcrines or Motors, J. C. Etchells, Man- 
chester. 

7,213. Hats or other Heap Covertnas, J. 8. Blease, 
Liverpool. 

17.214. Rescurne Peorpie Burtep Attve, M. Karnicki, 
Liverpool. 

17,215. Joint or Couptincs for Rops, A. I. 
London. 

17,216. RENDERING SounDs more AUDIBLE, A. Evens, 
London, 

17,217. Fo.pine WwW. W. 


Bailey, 


PHOTOGRAPHIC CAMERAS, 


Beaseley, London. 

17,218. Buckues, A. J. Boult.—(G. F. Stansbury, BE. W. 
Smith, and E. A. Raymond, United States.) 

17,219. TaHreapinG Devices for SEwInc MACHINES, 
A. J. Boult.{S. J. Chouteau and C. Dupuis, France.) 

17,220. Hanpve Bars for Cycies, A. J. Boult.—(P. W. 
Stevens, United States.) 





17,221. Moror Venicies, C. Gautier and X. Wehrl¢, 
London. 

17,222. ImpROVED PoRTABLE TELEPHONES, C. de Ricaris, 
London. 

17,228. Eaa Wuisk, E. Graddon, London. 

17,224. ANIMATED PicruREs, W. Friese-Greene and 
J. A. Priestwich, London. 

17,225. Empossinc PsotocrapHs, F. <A. Taber, 
London. 

17,226. Ink, E. H. Temple, London. 

17,227. Pepat Crank, W. Flavell, London. 

17.228 Ozonr, A. Verley, London. 

17,229. Macutnery for Conveyine, J. M. 
London. 

17,230. Sprinc MarrresseEs and the like, T. V. Svane, 
London. 

17,231. Non-SLIpPING TreaD, A. L. Ross, F. S. Bennett, 
and C. C. Scott, Loudon. 

17,232. Smokers’ Frrenp and WALKING Stick, F. 
Stewart-Clark, London. 

17,233. Rattways, J. Delane, jun., and J. F. Blue, 
London. 

17,234. WasHinc Macuines, W. Powe, London. 

17,235. Topacco Pipes, C. Bulley and A. J. James, 
London. 

17,236. Benzing Lamps, S. E. Gunyon —(The Acticn- 
Gesellschaft Schaefer and Walker, Germany ) 

17,237. VULCANISING TUBEs of ‘T1RES, J. T. Knowles.— 
(PF. W. Morgan and R. Wright. United States.) 

17,238. SHarr Coupiines, W. Nicholson, London. 

17,239. Screw Natt for PLaster, H. Schwartzenhauer, 
London. 

17,240. Cottar Stun, A. J. T. SeLelin, London. 

17,241. Nutmec Graters, A. A Freeman, London. 

17,242. Cycte Frames, C. R. Mills, London. 

17,248. Makinac ALKALINE Cyanipes, V. Beauquet, 
London. 

17,244. THREAD Spoots for Sewino Macurngs, E. Hell, 


Dodge, 


mdon, 
17,245. RecEPTACLEs for Topacco Asu, &c., A. Miiller, 
don. 
17,246. MasHING and Brewrne Apparatus, L. Pro- 
chizka, London. 
17,247. Sarery Gear for Lirts, &c., L. Roessler 


mdon. 
17,248. TuRNING Fisu during Cooxrne, E. Graddon, 
London. 
17,249. Bitty Cane, L. Goldsmith, St. Louis, U.S.A. 
17,250. SHoE or StipPER for ATHLETES, W. Schneider, 
St. Louis, U.S.A. 
a Fasteners, F, W. Grundmann, St. Louis, 
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17,252. NarLLess Horsesnor, M. Easton and H. W. 

Ellis, London. 

17,253. Wicker Crate and Bac, F. Pearson, jun., 
Nottingham. 

17,254. REVERSIBLE Seat, F H. Smith, Belfast. 

17,255. CvcLe Brakes, A M. Lloyd, London. 

17,256. Fastand Loosg DrivinG Puuueys, G. H. Farrar, 
Manchester. 

Evectric Meters, E. Batault, London. 

;258. PATTERN Makino Macuinery, W. Start and G. 
Paulson, Nottingham. 

17,259. Reapinc Macaines, J. and G. Marsh, Man- 
chester. 

17,260. Looms for Weavina Carico, J. U. Ingham, 
Manchester. 

17,261. Bau T. McCulloch, 
Glasgow. 

17,262. VENETIAN BuInpDs, J. Beason, Manchester. 

17,263, Liquip LeveL Gaugogs, J. Drach, Manchester. 

17,264. Towe-cHeckinc Apparatus, F. Leber and G. 
Fuchs, Manchester. 

17,265. Sprke for Fastenrnc Cuartrs to RalLway 
SLeepPers, R. T. Hunter, Newcastle-on-Tyne. 

17,266. STrRarners for Teapots, &c., D. Richards, 
Cardi 









Cocks and VALVEs, 


17,267. Steam Enoine and Pumps, H. M. Nicholls, 
London. 

17,268. KRaAMBRIAN Bias SHEAR PatreRN Cutter, M. 
C. Krambie, Bradford. 

17,269. Looms, H. Hobson and W. Smith and Bros., 
Manchester. 

17,270. Motorcars, J. Roots and C. E. Venables, 
London. 

17,271. Sanp-TaBLEs for PAPER-MAKING MACHINEs, J. 
H. Annandale, Glasgow. 

17,272. AERIAL NavicatTion, A. E. Narlian, London. 

17,273. Apparatus for HoistinG MarTeriaus, W. D. A. 
Rietsch, Glasgow. 

17,274. CycLe, J. McCowen, Tunbridge Wells. 

7. . Motorcars, F. Woodhead, Leeds. 

7,276. Mountiyc Motorcars, F. Woodhead, Leeds. 






Leeds. 

17,278. Jornts for Connectinc Taps to Borries, R. 
Thomson, London. 

17,279. CHARGING VESSELS with Gas, G. St. J. Mildmay, 
London. 

17,280. Steam, &c , Enornes, J. E. Schumacher, T. E. 
Pickering, A. Whittam, and G. W. Tindall, London. 

17,281. ARTIFICIAL VEINED-COLOURED MARBLE, M. 
Bernstein, London. 

17,282. Buinps, T. M. Houghton, London. 

ww Hook or Stay, T. M. Houghtcn, 

mdon. 

17,284. Cornice Po.e, T. M. Houghton, London. 

17,285. Borrie, T. M. Houghton, London. 

17,286. Winpows with Siipine SasHes, T. M. Houghton, 
London. 

17,287. A1rn-TIGHT LAMP Burner, C. E. Parker-Rhodes, 
London. 

7,288. Crips, A. Young, Birmingham. 

— BicycLte Frames, C. F. Lavender, Birming- 


a. 
17,290. SKELETON Banner for ADVERTISING, F. Wise- 
man, London. 
17,291. REVOLVER Fire-aras, W.J. Whiting, Birming- 
Am. 
17,292. Bicycte Cuains and Wuec s, E. W. Hughes, 
London. 
17,293. Process for Manuracturinc Compounps, M. 
Lange, London. 
17,294. Mernop of PropeLiino Boats, F. H. Larnder, 
ondon. 
17,295. Means for Storine Sarps’ Boats, W. Andrew, 


mdon. 
aa oe Copyinc Apparatus for Accounts, J. Frydmane, 
ndon. 

17,297. MecHanisM for TRANSMITTING RoTaRy Motion, 
F. B. Behr and M. H. F. H. Lartigue, London. 

17,298. Locomotives, C. D. Abel.—(R. Abt, Switzer- 
land.) 

17,299. Process,for TREATMENT of Ores, E. F. Turner, 
London. 

17,300. Sanitary Dust-prns, 8S. Earle, London. 

17,201. Trre for Conveyances, G. Miller, London. 

17,302. Pocket-KNIvEs, W. J. Thorogood, London. 

17,303. VeELocipEDEs and VEHICLES, C. I. Faulkner, 
London. 

17,304. Borries, &c., W. C. Jerome, London. 

17,305. Vatves for Steam GeneRaTORS, F, Albin and 
8S. Stubbs, London. 

17,306. Rotary Printinc Macuines, J. Deriety, Man- 
chester. 

17,307. NirrRo-GLYCERINE Expiosives, C. E. Bichel, 

ondon. 
17,308. Bicycies, D. E. Norton, London. 


17,309. Feep-waTER Reoutator, A., J. A., F. E., and | 


M. E. Normand, London. 

17.310. Winpinc THREAD on Bossins, E. Franke, 
London. 

17,311. ApvertisiInc Carp, 8. Currie. — (S. Wade, 
United States.) 

17,312. Saucepans, T. Bass, London. 

17,318. PortaBLeE Batcony, W. P. Thompson.—(C. 
Bibenroth, A. Dremel, and EB. Diederickx, Belgium.) 
17,314. BicycLes, W. P. Thompson.—(W. H. Brown, 

United States.) 
17,31£. MuzziE Caps for Guns, W. P. Thompson'—(A. 
Beeri, Germany.) 


. 

17,316. PREPARATION of Tea and Corre, C. J. Gerry, 
Liverpool, 

17,317. PNeumatic Guns, E. M. T. Boddam, London. 

17,318. Pozzur, 8. Marsh, London. 

17,319. SHARPENERS for Crayons, &c., J. T. Price, 
London. 

17,320. NaepLe, Bopkin, or Corp Drawer, F. J. 
Mockler, London. 

17,321. Layina SHEETs on Printinc Macuinegs, 8. 8. 
—— The Maschinenfabrik Johannislery, Ger- 
many. 

17,322. Treatment of FiLowers, &c., W. Hecht, 
London. 

17,323. WaRpP-BEAM Brake, E. Buschmann, London. 

17,324. Pome for Pyevmatic Tires, S. B. Garrard.— 
(RK. W. G. L. Braddell, Singapore.) 

17,325. Sewino-macuings, F.C. W. and W. W. Janes, 

ondon. 

17,326. Lusricatinc Cycies, 8. Chandler, jun., and 
J. Chandler, London. 

17,327. Bep Borroms, P. J. Job and P. B. H. Sealrook. 
—(A. MeKnight, United States.) 

17,328. APPARATUS for CooLina MILK, J. L. Jénsson, 
London. 

17,329. Rotary Evyaine, A. Freeman and F. Freeman, 
London. 

17,330. Optical ILLusions for Toys, G. Musgrove, 
London. 

17,331. Winpow - sasH 
London. 

17,332. PENHOLDER and TarkMomETER, W. R. Giles, 
London. 

17,883. CHaNnor Gear for Cycies, W. H. Furness, 
London. 

17,334. Brake for Cycixrs, J. Legg, London. 

17,335. Pwrumatic Tires, W. Morton, London. 

17,336. Hanainc Curtains to Poss, F. C. Peel, 


FasTeners, P. Negroponte, 


ndon. 
17,337. ENGINE REVERSING ApPLiaNces, T. Myers, 
mdon. 
17,338. THRow1ne Lamps into Circuit, E. Jokl, W. M. 
Christian, and G. Kemp, London. 
17,339. Burrons, F. M. Predseil, London. 
17,340. Apyustina CycLte CuHarns, A. H. 
London. 
7,341. Boxes, H. Norman, London. 
17.342. Sprepine Cycies, C. Ransom and H. J. T. 
Halsey, London. 
17,343. Driving and Reversinc SuHarts, T. 
London. 
17,344. Support for a BicycLe Riper, R. A. Houston, 
Glasgow. 
17,345. Sarety Bicycie, J. Thomason, St. Anne’s-on- 
the-Sea. 


Culley, 


Myers, 
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17,346. Seconpary Batteries, F. F. E. Heyse and W. 
H. Akester, London. 

17,347. Borries, M. G. Rockstro, London. 

17,348. SEWING-MACHINES, J. Forbes, Moy, Co. Tyrone. 

17,349. Stoves for HEATING Rooms, J. R. Crosthwaite, 
Stockton-on-Tees. 

17,350. MacuiNes for Scrrentnc Grass, H. McCarthy 
and Wallis and Steevens, Basingtoke. 

17,351. Prttar and Letrrr-Box Guarps, A. J. Davey, 
London. 

17,352. Stone Dresstinc Macuinery, G. Anderson, 
Dundee. 

17,353. Pneumatic Sapp.e for Cycuss, A. Slater, Bir- 
mingham. 

17,354. Stocktne SusPENDER, J. Reynolds, Liverpool. 

17,355. Pick ino Stick Tuc Straps of Looms, W. Ather- 
ton, Bradford. 

17,356. CARRYING ARTICLES on VELOCIPEDES, H. 8. 
Tomson, Coventry. 

17,357. Harness Buckie, H. Marsh, Bristol. 


17,358. Sream Generators, E. Makin, jun., Man- 
chester. 

17,359. Brace for Hotpine Scenery, J. L. Killip, 
Douglas. 


17,360. RoLLeER SHutrers, P. Zink, Manchester. 


| 17,361. BrirtiaRp Cues, J. Roberts and H. Hiles, 
ndon. 
17,362. CripBaGk Boar, S. H. Barmore and 8. Brown, 
Birmingham. 


17,363, Evecrro-motors, R. Kennedy, Bradford. 

17,364. Rarmway CarRrRiaGeE Winpows, J. Shaw, 
Willington-on-Tyne. 

17,365. MANUFACTURE of Furnace Fire-sars, D. J. 
Morgan, Barry. 

17,366. Spirit Lamps, T. Haag, Brussels. 

17,367. Smoke Consumer, W. C. May and W. Offord, 
London. 

17,368. ILLUMINATED SIGHTING Apparatus, A. Allsopp, 


mdon. 
17,369. Hose or Tusrnc Connectors, J. B. Green, 
ndon. 
17,370. Liqguip Give for Joiners, E. E. E. Martens, 
London. 
17,371. Cuatn GEARING, J. Hollis, London. 
17,372. Furnace for DISINTEGRATING Quartz, L. H. 
Goodman, London. 
17,373. Gas Cuimneys, A. J. Alcock, A. A. Smith, and 
A. Haines, London. 
17,874. Wrencu Tap, C. 8. Davis, London, 
7,375. Gearinc for Cycugs and Venicies, W. J. 
Willis, Birmingham. 
17,376. Cuarn Gear for Drivinc Cycues, T. Langdon, 
London. 
17,377. Motors for 
Glasgow. 


Tramway Cars, J. Murrie, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


558,713. Screw-cutrinc Macuine, C. W. Bloemker, 
Philadelphia, Pa.—Filed November 27th, 1895, 

Claim.—The combination with a lead screw and nut 
of a screw-cutting machine of a vertically-placed gear 
the teeth of which mesh with the threads of said screw 
and the number of which are a multiple of the number 
of threads upon an inch or other unit of length of 
said screw, a disc or hub turning with said gear 














furnished with a notch or notches at equidistant 
intervals in number equal to the ratio between the 
number of threads on an inch or other unit of length 
of said screw and the number of teeth on said gear, and 
an arm carried by said nut the outer end of which is 
bent so as to enter one of said notches in said hub or 
dise when the nut is closed upon the lead screw. 


558,591. MAcHINE FoR STRAIGHTENING AND POLISHING 
SHartine, P. Medart, St. Louis, Mo.—Filed July 
1st, 189 





5. 
(laim.—{1) In a machine for straightening shafting, 


the combination of the two feeding and straightening 
rolls, one of which is concave and the other straight 
or slightly convex, means for supporting and rotating 
said rolls, and for adjusting the angles thereof relatively 
to each other, and the guide bars interposed betweea 
said rolls, the organisation being such that the guide 
bars and guides the shaft to be straightened on two 
opposite sides while the rolls bear against the remain. 
ing sides thereof. (2) Ina machine for straightening 
shafting, the combination of the two combined feed. 
ing and straightening rolls, one of which is concave 






yi eu 


TO ee a | 
Cig Wigs Bigs Win 












and the other straight or slightly convex, yokes in 
which the rolls have bearings, means for adjusting the 
yokes, and the combined guiding and polishing bars 
interposed between the rolls. (3) The combination of 
the rolls, the upper and lower guides, means for 
adjusting the upper guide, the frame in which the 
lower guide is supported and which has inclines on its 
under side, the wedges on which the inclines bear, 
the inclined blocks below the wedges, and a right and 
left-hand screw for moving the wedges to raise and 
lower the guide. 


558,724. Device ror ReeuLaTinG Motive Power, 
B. A, Fiske, U.S. Navy.— Filed September 10th, 1888, 
Claim.—(1) The combination of a body or apparatus 
movable in divergent planes, a single motor, two 
separate power connections from said motor to said 
body or apparatus, each for giving it one kind of move- 
ment, and a single universally-pivoted arm engaging 
both said power connections and controlling the same, 
whereby all the movements of said body are given it 
by the single motor and controlled by the single lever, 
substantially as set forth. (2) The combination of a 
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gun which is pivoted so as to move both vertically and 
laterally, separate power connections for giving it each 
kind of movement, arms having slots in line and at 
right angles to each other, each of which arms is con- 
nected with and controls one of said power connections, 
and a single universally-mounted controlling lever or 
handle B perm | through both of said slots normally 
arranged substantially parallel with said gun, and so 
controlling said power connections that as the lever is 
moved in any direction, the gun will partake of move- 
ment in the same direction, substantially as set forth. 


558,839. Repucine Vatve, C. H. Prusmann, Magde- 
burg, Germany.—Filed February 20th, 1896. 
Clain.—In a pressure-reducing valve the combina- 
tion with the regulating piston of a scries of small 
valves, which are depressed upon their seats by the 
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initial pressure, and means for actuating these valves 
successivily by the action of the regulating piston 





substantially as described, 


PTET I 





PEI IEREA 


PBFRNT DEE mepIeD 


CSD Renee ener 


COR AS NRT okcqunagutres ae 


RRR Pret 





























SS a Tn meee 









































vessaoaiye 


AST aK ay ppm ae 








Ava. 21, 1896. 


THE ENGINEER 








179. 











— 


STEAM PUMPING ARRANGEMENTS IN SCREW 
STEAMERS. 
No. Il. 


Ir seems to be a well-established principle that all bilge 
suction pipes may be made of lead, whereas such pipes 
which will at times be in open communication with the 
sea, such as the donkey sea suctions and the ballast tank 
filling and emptying pipes must be made of stronger 
material. Copper is used for the one purpose and cast 
iron for the other, the only exception being that the bends 
of the ballast pipes are frequently made of lead—copper 
or wrought iron would be still better—for it has been 
found that they sometimes fracture if made of cast iron. 
Flanges are generally cast on the ends of these pipes, and 
the bolted joints of the rough metal are made water tight 
by india-rubber insertions. The ends are rarely machined 
or recessed, as is done for hydraulic pressure pipes on 
shore, but as the number of bolts to be used could be 
reduced the slight extra labour might lead to a saving. 
Some years ago a practice had crept in of making socket 


I 





Fig? 





joints as shown in Fig. 7, an india-rubber ring I being 
slipped over the end of the right-hand pipe, which was 
then forced into the left-hand pipe, as shown by the 
arrow, making a perfectly water-tight, and at the same 
timeelasticjoint. The objectionable feature of this system 
is that it is impossible to remove any one length of pipe 
without disturbing the others, and trouble is also said to 
have been experienced due to the ‘‘ working” of the joints, 
all the pipes travelling slowly in one direction, generally 
towards the aft end of the vessel, until one of the forward 
joints opened and led to leakages of water into the hold 
while filling the tank, and it also admitted air while 
emptying the tanks. This could, of course, only happen 
when the ends of the various pipes did not butt properly. 
Lead fillings as used for water-mains, are still more 
objectionable than india-rubber rings, and do not appear 
to have been used. 

In small steamers wrought iron pipes—gas pipes— 
have sometimes been fitted with the ordinary thimble 
screw joint, but these are almost as objectionable as 
socket joints; besides, all such pipes have to be bent 
hot, which adds greatly to the expense of such a system. 
Copper pipes are so expensive that they are rarely used, 
except in men-of-war or in small vessels, when the 
diameters are small, say less than 2in. They are much 
lighter than lead pipes, and are not so easily injured. 
I'langes are brazed on their ends, and the joints are made 
water-tight, either with india-rubber or red lead insertions. 
The pipes are bent cold, which should be done after filling 
them with pitch, so as to preserve the round section ; but 
as this is a somewhat expensive process, the bending is 
frequently done without any filling, and the oval shape at 
the bend is converted into a round one by judicious 
hammering. 

Lead pipes are, as has been said, almost exclusively 
used for the bilge pumping arrangement; they are bent 
without being filled, the sections rounded, as has 
just been described for copper pipes, and lead flanges are 

then soldered on their ends; 
but as these are far too plastic 

to withstand the pressure of the 
bolt heads and nuts which draw 
them together, a pair of iron 
rings, having four or six bolt- 
holes forged into them, are 
slipped over each pipe before 
the flanges are soldered on. 

sy’ When in place, bolt holes are 
cut into the lead flanges exactly 
under the. holes in the iron 
rings, and bolts are then in- 
serted, as shown in Fig. 8. 
The lead and solder is shown 

| white in section, and the iron 
rings are shown shaded. The 

lead of the flanges being sufficiently plastic to make a 
water-tight joint when the bolts are screwed up hard, 
it is not necessary to introduce any insertions. Instead of 
these flanges, plumbers’ joints are sometimes made, but 
they are very objectionable, for the pipes would have to 
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be cut if they get choked, and there are few sea-going 
engineers who could re-make such a joint. One of the 
worst troubles with lead pipes is that they are so easily 
damaged, nor are sufficient precautions taken, particularly 
in the engine room, to guard them from injury. They 
ought, if possible, to be encased in wood, as is frequently 
done in the holds, but in the engine-room it is thought 


in such cases with interposing a thin sheet of lead. 
many vessels even such provisions are entirely wanting, 
which after a time results in the section of the pipes 
being partially or entirely closed up, as shown in Fig. 10, 
which represents a lead pipe carried through the floors 
and resting on the sharp edges of their web plates. 

The ends of the bilge suction pipes are provided with 
strums; these used to be of lead, but are now made of 
galvanised cast iron. They consist—as shown in Figs. 
11 and 12—of a box with perforated sides and top. In 























the one pattern the top has a hinged lid, which permits 
of the bottom of the pipe being cleared if it should be 
choked. In the other pattern the sides can be lifted out 
and cleaned. The latter arrangement has the disadvan- 
tage that the pipe cannot be cleared while the pump is 
at work; for if any one side is removed, waste and other 
obstructions which float about will at once be drawn in; 
whereas if only the top of the box is opened, as in 





Fig /3. 


In | hole. 


sufficient to hide them away under the lower platform. | position the longitudinal vertical plates of the engine 
Wherever they pass over a sharp corner a rounded | seating ought to have large manholes cut into them, at 
wooden channel piece, as shown in Fig. 9, ought to be | least over that frame space where the suction is to be 
fitted, but ships’ plumbers generally content themselves | found, so that it can be reached by crawling through this 


Now that most steamers are built with double 
bottoms, which extend over their whole lengths, only 
wing suctions are fitted, which are of course quite acces- 
sible. For some inexplicable reason—it cannot be for 


| cheapness—some of these tanks are separated by so-called 
| wells, in which a centre suction is placed, the water 
| reaching it by running along the gutters, and then into 


| the well. 


When, as is almost invariably the case, this 
well is close to the aft engine-room bulkhead, it is quite 


| impossible to clear the suction if the bilge water is at all 


high, for it is even less accessible than the one shown in 
Fig. 13, because of the tank top which extends over the 
well; and though there are manholes at the sides nobody 
dare venture in if the water has risen, which it does very 
quickly when once the suction is closed, as the well is 


| comparatively small, and cannot hold much water. Some 


builders put both the centre and the two wing suctions 


| into this confined space, and were it not for the available 


auxiliary pumping power, many a ship arranged on this 


| plan would have foundered. 


| wings under a bunker or storeroom. 


Wells are sometimes, but very rarely, fitted in the 
holds of vessels with double bottoms, the object being to 
provide a larger and deeper reservoir for the bilge water 
than is to be found at the two gutters, whereby the risk of 
partially damaging the cargo is reduced. 

Another inaccessible position for a strum is in the 
If the vessel has a 
list, and this suction should get choked, the water accu- 
mulates as shown in Fig. 14, and if the ship is rolling 
heavily this water will most probably knock up the ceil- 
ing of the bunkers, and empty the coal into the bilges. 


Such an accident would 
entail the most serious con- 
sequences, and no_ effort 


should be spared to prevent 
it, for not only is the floating 
coal capable of choking all 
the bilge pipes, but, being 
gradually ground down into 
a fine powder, or paste, it 
accumulates in the most 
inaccessible corners, from 
which it has afterwards— to 
be removed at great expense. 
Vessels which have suffered 
in this way were found on 
examination to have the 
hollows of the bed - plate 
filled up solid with small 








coal, and in one case, where 
the manholes in the tank 
tops of the engine-room had 
been opened so as to utilise 
the ballast pump for re- 
moving the water, it was 
found, when the vessel ulti- 
mately reached port, that the 
whole tank was filled with 
small coal to the top. 
Amongst the devices which 
have been used for cleaning 
the insides of bilge pipes 
may be mentioned a hose 
connection to the boiler. The 
high pressure removed every 














obstruction, and the hot water 





washed and scoured away the 





dirty coating of the inside. 





With modern high-pressures 





this practice has been discon- 











tinued for fear of bursting the 





valve chests, but where cocks 





bilge waters. 
holes in the sides of the suction boxes if these can be lifted 
out. The bottoms of these boxes need not be perforated, 
because they rest on the cement. Near the end of the 
bilge pipe, where it enters the box, a flange is soldered 
on—as shown in Figs. 11 and 12—on which it rests, while 
its lower end is one-quarter of its diameter above the 
bottom of the strum, the section of the pipe and of the 
open circumference being equal. With large pipes, such 
as are used for ballast tanks, which may be 6in. or even 
8in. in diameter, the height of the pipe above the cement | 
would have to be about 2in., and as this is considered 
too much, the ends of these pipes are sometimes made | 
trumpet-shaped, which allows them to be lowered to within 
lin. of the bottom, and yet to retain the full sectional 
area of the pipe. Strums are rarely fitted to ballast pipes. | 


It is very essential that those suctions which are | 
situated in the engine-room should be quite accessible ; 
yet on account of the number of auxiliary engines on the 
lower platform, and on account of bunkers and store 
rooms, there is generally so little floor space for con- | 
venient trap doors over the strums, that these are almost | 
out of reach when the engines are at work. Thus in| 
Fig. 13, which represents the thrust block, aft bulkhead, | 
and engine bed-plate and seating; the aft centre strum is | 
placed underneath the main engine turning wheel, and | 
cannot be cleaned by hand except by someone who has | 
courage enough to descend bodily into a small pit, | 
bounded at one side by the revolving turning wheel and 
the half-dozen projecting nuts of a shaft coupling. But 
even then, if the water has gained on the pumps, which 
is the only reason for trying to clean a strum at sea, the 
engineer will be half immersed in water before he can 





turn to do his work. If the suction is placed in such a 


Fig. 11, when the water is low enough, there is no danger. , still be adopted. ; 
The advantage of clearing the suction while the pump is | be cleared by forcing cold water into them, but such a 
drawing is that the objectionable matter is just then col- | connection, if accidentally left open, would flood the 
lected around the strum, and can be removed ina compact | engine-room or holds, and should therefore not be used. 
body, instead of having to be “ fished” for in the moving | Another plan for clearing the pipes is to make them 
On the other hand, it is easier to clean the | straight and accessible. 


only are used the plan might 
These pipes might perhaps also 


Thus in Fig. 15 there is no 






































strum at the end of the pipe, but a perforated plate is 
fitted in the mud-box placed above the platform. Should 


the suction not work, and should this be due to the 


pipe being chcked, then a stick would easily clear a 





180 


THE ENGINEER. 





Avc. 21, 1896. 











passage ; while if the perforated plate is closed up, one 
can easily remove the obstruction by hand. The pro- 
jection of the upper end of the vertical pipe high up into 
the mud-box is necessary, as otherwise the obstructing 
objects—small coal, wood chips, waste, &c., which have 
been carried up by the suction would fall back again into 
the bilges as soon as the mud-box is opened. This isa 
defect from which the com- 
bined valve chest and mud- 
box—Fig. 16—suffers. A 
better design is shown in 
Fig. 17, in which an over- 
flow weir is added, and the 
dirt which is drawn up col- 
lects between this weir and 
the perforated plate, and 
can be lifted out by hand. 
The outside view of a still 
more convenient mud-box 
is shown in Fig. 18. The 
perforated plate is placed 
horizontally, as shown in 
dotted lines, while the door 
hangs vertically, and on 
opening it, the dirt falls into 
a bucket placed below, or can easily be raked out. 

The mud-box door joints consist of india-rubber bands, 
which are let into recesses running round the edge of 
the boxes, the hinged screws press the lid down, and 














when a suction is produced by the pumps this joint is 
still further compressed and becomes perfectly tight. The 
valve spindles are made air-tight by gland packings, as 
in Fig. 19. A cheaper plan ’ | 
is shown in Fig. 16, and 
in section in Fig. 20. A 
tight-fitting leather washer 
shown black in section, sur- 
rounds the screw, and is 
pressed down by a nut. 
As this arrangement is 
practically air - tight and 
cheap, it is now frequently 
adopted, but it is objec- 
tionable because of the 
trouble it gives when the 
engineer is not certain as 
to which of his valves is open, or whether any one of 
the valves is partially open. Instead of trying each 
wheel, as he would do if glands were fitted, as in Fig. 19, he 
has first to unscrew each nut, and then try each wheel ; but 
even then he can never be quite sure whether the valve 
itself is down on its seat, because its under surface is lined 
with india-rubber—see Fig. 16 —which is always somewhat 
yielding, and if a chip of wood or other object should 
have got caught at the lip, and thus prevent a perfect 
closing, its detection might be very difficult. 

Another objectionable feature of bilge valves in general 
is that a whole system can always be made useless by 
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leakage past one valve; and some engineers go to the 
extra expense of having cocks fitted under each valve, 
as shown in Fig. 19, guards being attached to the glands, 
so that the key which has to be used for turning the 
plugs cannot be removed unless the cock is closed. The 
reason for having both a valve and a cock for each suction 
is that the latter are rarely quite tight; but as this is 
largely due to lightness of design, the remedy is not far 
to seek, and on the East Coast substantial cast iron cocks 
are being used even for the ballast pipes. 








Tue Nicaragua Canal report to the United States 
House of Representatives by the Committee on Interstate and 
Foreign Commerce, states that the committee believes the canal 
entirely feasible, and strongly recommends that the Government 
assist in the completion of the work, even if it costs more than 
£30,000,000. The difference of opinion between the engineers for 
the Government and for the company is thought to affect in no 
wise the practicability of the project. The committee believes that 


the main question now is: Who shall build the canal and who shall 
control it when built? Engineering News says the committee feels 
justified in recommending that Congress should take immediate 
action to give such aid to the enterprise as may be necessary to 





obtain the funds which are requisite to complete the work, 


LOCOMOTIVE BUILDING IN GERMANY. 


Tue earliest German railways—of which the first of any 
length was that from Leipzig to Dresden, opened in 1837 
—were supplied with locomotives built in English work- 
shops. These English engines were copied by one or two 
enterprising German engineers between the years 1838 
and 1841. 

In 1841 several continental firms, which have since 
become well-known, began to make locomotives, amongst 
these must be mentioned the firms of Maffei of Munich, 
and Kessler of Karlsruhe, which copied exactly the Eng- 
lish models, and of A. Borsig of Berlin. The latter are 
now perhaps the most important locomotive works in 
Europe, and began by imitating the American type, 
but soon followed the English examples as to main 
principles. 

About the year 1845, three other important firms, those 
of G. Egestorff, near Hanover—now the Hanover Engine 
Works—of C. A. Henschel in Cassel, and of C. A. Hart- 
mann in Chemnitz—now the Saxon Engine Works—all 
began the manufacture of locomotives, using for the most 
part English machinery in their shops, and copyirg the 
English locomotives pretty closely. 

The year 1851 may be looked upon as the year in which 
continental engineers really began to form original types 
of locomotives suited to their own peculiar requirements, 
and not borrowed from English or American designs. 
In 1849, as the railway join- 
ing Vienna and Trieste neared 
its completion, and the enor- 
mous difficulties of the section 
between Gloggnitz and Miirz- 
zuschlag over the Semmering 
Pass had to be overcome, it 
became necessary to work 
traffic over lines having an 
incline of 1 in 40, and curves 
of 935ft. radius. In order 
to procure engines which 
should be capable of work- 
ing this line, in 1850 an open 
competition was announced 
to be held the following year, 
for locomotives capable of drawing a train of 125 tons 
over the steepest gradients on the line, with an average 
velocity of nine miles per hour. The first prize was 
gained by the Bavaria, an eight-wheeled engine with 
cylinder 19}in. diameter, and 29in. stroke, built by Maffei 
of Munich. The second prize was awarded to W. 
Giinther, for his engine Wiener - Neustadt, an engine 
which may be said to have been the forerunner of the 
four - cylinder compound engines now used on the St. 
Gothard Railway, the North-eastern Railway of Switzer- 
land, and elsewhere, for heavy traffic on steep inclines. 
The third engine, the Seraing, built by Cockerill at 
Seraing, was the first example of what is now known as 
the Fairlie System. The four engines which took part 
in this competition were found on further trial not to be 
able to do all that was expected of them, and the problem 
set by the Semmering Railway continued to call forth 
new suggestions and experiments. Since that time a 
number of firms have taken up the manufacture of loco- 
motives in all parts of Germany. The firm of Wohlert, 
in Berlin, in 1850, the Vulean Works, in Stettin, in 1859, 
L. Schwarzkopff of Berlin, in 1867, Krauss, of Munich, 
founded in 1866, and others, began successively to make 
locomotives, and there are at the present time some 
fifteen firms of importance employed in this industry, 
and capable of turning out over 2000 engines in the course 
of a year. 

In order to give some idea of German locomotive manu- 
facture as now carried on, it may be interesting to give a 
few particulars of a fairly typical establishment in North 
Germany. This firm gives employment to over 2000 
workmen, and is one of the oldest and largest of its kind; 
and, although not possessing all the newest improvements, 
shows itself to be well able to maintain a prominent place 
in the competition for both home and foreign orders. 
Although locomotive building occupies the greater part of 
the works, there is alsoa department for making stationary 
and pumping engines. To begin with the machine shop, 
the older machine tools are of English manufacture ; but 
those added within recent years, with very few exceptions, 
bear the names of German makers, and come mostly from 
the shops of Chemnitz, Karlsruhe, or Berlin. Their rela- 
tively high price appears to be fatal to the English tools, 
which are, however—even in Germany—generally looked 
upon as superior to the home-made ones. The majority 
of the machines have been in use for many years, and it 
is evident that in the past very little money has been spent 
in renewing them. It is, however, also evident that steps 
are being now actively taken to introduce new machinery 
and appliances, and so to remove this reproach. All the 
planing machines are driven by a straight rack and pinion 
under the bed, instead of by the more exact and modern 
screw. Amongst the tools recently introduced is a 
cylinder boring machine, which is furnished with three 
cutting tools ; one for boring the cylinder barrel, and the 
other two for facing simultaneously the ends of the 
cylinder. 

Next to the machine shop are the smithy and forge. 
The steam hammers are of old-fashioned design, most o 
the smaller ones being fitted with an automatic valve 
action, which makes it more difficult to regulate the blows 
than is the case with valves moved directly by a simple 
hand lever. Amongst the interesting operations to be seen 
in the forge may be mentioned the forging of the wrought 
iron axle-boxes, which are fitted to almost all German 
engines. The wrought iron cross-heads for outside 
cylinder engines also form rather complicated pieces to 
forge. There was formerly a very fine wheel forge, fitted 
up with specially designed English steam hammers, for 
the gor of iron wheels, for which the firm was 
noted. This is now entirely dismantled, and is only used 
as a storage room, the use of steel wheels being now 




















universal in Germany. A department not usually found 
in —— locomotive works is the file-cutting shop. The 


new files are all bought from the file makers, but they are 
re-cut in this shop after being used. This shop is also 
found to be advantageous in enabling special files to be 
made at short notice for special work. 

Taking the shops in the order in which they stand, 
the erecting shop comes next. The erecting pits are 
situated at right angles to and on both sides of the line 
of rails traversed by a movable platform, on which the 
engines are moved when finished to the trial-siding and 
paint shop. The locomotive frames and tenders are put 
together over the pits on one side and the engines are 
erected over the pits on the other, there being about 
twelve pits on either side. There is, however, another 
similar set of pits at the far end of the erecting shop, 
which is now only occasionally used for repairs. 

The system of erecting is, in outline, as follows :—The 
frames, cross-stays, and stretchers are riveted together in 
one part of the shop and then transferred to the erecting 
pit. The boiler is then at once placed between the 
frames, but is at first supported on trestles until the 
expansion angle-irons and the brass packing pieces used 
to support the barrel have been adjusted. When the 
boiler rests in its place, the first thing is to mark the face 
of the horn-blocks for machining ; this has not been done 
before in order that any relative movement of the frames 
caused by the weight of the boiler may be allowed for in 
the machining of the horn-blocks. The cylinders are then 
bolted temporarily in place and are marked for planing 
on the surface, which is bolted against the frames and 
has been only roughly planed over beforehand. The 
bolt-holes in the cylinder-flange are next marked off and 
bored. Atter the cylinder has an finally bolted in place 
the slide-bars and slide-bar bracket are put up, bored out, 
and the packing-pieces adjusted. While this has been 
going on the clothing and cab-fitting ‘‘ squads” have 
been doing their work. During the time that the motion 
is being put in place and the valves set the brake-fitters 
and pipe-men are putting on the brake and the pipes and 
cylinder cock gear respectively. There is no single man 
responsible for the erecting of each engine, but each 
operation has a gang of fitters, who perform only this 
one kind of work on all the engines successively. 

It is worth noticing that all steam joints, both of 
pipes and boiler mountings, are made by means of brass 
rings of triangular section, and made according to 
standard tables issued by the State Railway authorities. 
By this means much labour in adjustment and og is 
saved, as a slight want of parallelism in two flanges does 
not signify, and the flanges themselves need only be 
roughly turned. Another saving—and in engines with 
outside steam chests this is a considerable one — is 
effected by the use of malleable iron for both the main 
steam and exhaust pipes. These pipes are ordered from 
special makers, bent accurately to the drawings supplied, 
and all that has to be done in erecting is to braze on the 
flanges made to suit the appropriate size of jointing ring. 
Behind the erecting shop are the tank and boiler shops, 
where little of any special interest is to be seen. All 
riveting is done by hand, and all rivet holes are drilled. 
Fire-box roofs are almost invariably supported by stays 
screwed into the outer fire-box shell, which is usually 
made of thicker plate at the top, in order to give it the 
requisite stiffness; roof bars are scarcely ever used. 
The copper fire-box stays have the thread turned off on 
the length between the plates, and are drilled with a 
8 millimetre hole for a depth rather greater than the length 
of the thread left at each end. Thestayendsare hammered 
to form a conical head, care being taken not to rivet over 
the holes. Short pieces of tube are afterwards riveted into 
the clothing opposite each stay, so that a fracture in the 
stay can at once be detected. Plate flanging is at present 
done entirely by hand; but a hydraulic press will probably 
be shortly set up, which will greatly lessen the amount 
of labour now expended. The foundry is very large 
as heavy castings for stationary engines are also made 
there. The locomotive cylinder patterns are usually 
divided into three transverse sections, the mould being 
made and cast vertically in three boxes. A heavy ring of 
metal is cast on to the upper end, to aid in producing a 
sound casting. 

The shop containing the fine machine-tools used in 
making milling-cutters, twist drills, taps, and other fine 
work, deserves special notice. It is fitted with new 
machinery specially designed for this kind of work, and 
made mostly by Loewe of Berlin. Almost all the twist 
drills and taps used in the works are made here, and a 
considerable saving in cost is the result. 

In conclusion it may be worth while to allude to one or 
two points which affect the price of locomotives made in 
Germany. The State railways purchase all their engines 
from contract shops, and although the different sections 
require some variations, the comparative uniformity in 
the engines used on all the State railways renders it 
possible to use old drawings and patterns with but few 
alterations in the execution of any fresh orders. Con- 
siderable care is taken in designing to use the cheapest 
materials and method of manufacture which will answer 
the purpose, and in carrying out the design, no more 
time and labour are expended than is sufficient to ensure 
that the result will work. Thus as few pieces as possible 
are left bright, handrails, reversing-rods, &c., are painted. 


f | Another factor in the cheapness of German locomotives, 


added to the lowness of wages, is the thoroughness with 
which the system of payment by piecework is carried out 
in all departments. Through the pressure of this system 
the turners and planers have each to work several 
machines, in order to make sufficient wages to support 
themselves with. By these and other means, the German 
locomotive manufacturers must now be considered to 
have rendered themselves strong competitors with us in 
securing foreign contracts. This is proved by the fact 
that within the last few months German firms have 
received orders for the Wladikawkas Railway of Russia, 
amounting to several hundreds of thousands of pounds, 
for which English engineers had tendered in vain. 
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CANAL, CITY, AND DOCKS 


i REGENTS 
—_ RAILWAY. 


| 


| canal for the North Metropolitan line to run in, whenever its 


Sheffield, and Lincolnshire London terminus, the engineers | sponding with similar openings in the casing, thus forming 
have constructed a space on the north side of the Regent’s | a double-seated door. 


The globe is accurately fitted, and 
works in fixed and adjustable seatings, upon which a packin 


In Tue EnGIneeR of July 10th, we referred, in passing, | building shall be begun. The Manchester, Sheffield, and | is fitted, and covered by a packing ring. The packing an 


to the railway of the above company, Now, however, that a 
portion of the company’s Parliamentary powers is about to 
lapse, and as it is understood that the directors of the project 
have an application to Parliament for renewal under con- 
sideration, it becomes of interest to review the past history of 
this railway project, which attracted so much attention in 


| Lincolnshire crosses the canal on girders at a height of 16ft. | 


| above the towing path. Here a new retaining wall has been 
put in on the outer side of the path, and the girder supports 
rising from the water are filled in between with lattice work. 
The space thus left beneath the Manchester, Sheffield, and 
Lincolnshire will allow for one up and one down line. 


rings being independent of the bulkhead, prevent the globe 
| from becoming jambed, should the bulkhead be twisted or 
| buckled during a collision. The globe is mounted upon a 
| spindle or trunnions, on one side of which is secured a handle 
| or lever for rotating it; so that by moving the lever in one 
| direction the passage is opened, while a movement in the 
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the engineering world and so little support from the public, 
and to set forth its present prospects. The project had so 
dropped out of public notice during the last few years that 
many otherwise well-informed people were under the impres- 
sion that its scheme had been definitely abandoned. This, 
however, appears to be very far from the truth, and although, 


as has just been said, a portion of the power—the Compulsory | 
Purchase clauses—granted in 1881-2 has just lapsed, the | 


construction powers have yet two years to run, and those two 
years may bring forth a great deal in this respect. Sooner or 
later, and probably sooner rather than later, the unchartered 
wilderness of houses through which the proposed line has | 
been surveyed must have the railway facilities which it has | 
always sorely lacked, and never so urgently as now, when the | 
great terminus of the Manchester, Sheffield, and Lincolnshire | 
Extension to London is being rapidly pushed forward, to | 
bring in the near future a working-class population on this 
route, as dense as that which crowds the huddled streets | 
behind the other great termini of Euston, King’s Cross, and | 
St. Pancras. 

The Regent’s Canal, City, and Docks Railway Bill was intro- | 
duced to Parliament in the Session of 1881-82. The map | 
above will show the course it was proposed to take. By | 
it, it will be seen that the bank of the Regent’s Canal was 
followed very closely all the way from Paddington as far as 
Victoria Park,where it continued beside the Hertford Union 
Canal to Old Ford, taking its way thence across the levels of | 
West Ham to Victoria Docks. Stations were proposed at | 
Maida Vale, St. John’s Wood-road, Zoological Gardens, 
Camden Town, Caledonian-road, the Angel, Islington, New 
North-road, Kingsland-road, South Hackney, Victoria Park, 
Old Ford, Stratford, Barking-road, and Victoria Docks ; while 
a spur line was proposed from St. Pancras to the Barbican, 
City, giving direct communication with the Midland Railway 
at St. Pancras and the Great Northern at King’s Cross. 

The Bill was hotly contested in Committee, no fewer than 
seventy-six petitions being presented against it by railway 
companies, public bodies, and private individuals, who con 
sidered their interests prejudicially affected. The South- 
Eastern and Metropolitan Railways were especially active 
against the scheme. 

Yet it was one calculated to be peculiarly useful, both 
as @ passenger and a heavy goods and mineral line. It joined 
the great trunk systems of the Great Western, the Midland, 
and the Great Northern Railways with the City and the 
Docks, and provided direct communication between the 
South Wales coalfields and the Port of London, vid the 
Great Western. Coal could, with the construction of this 
line, be shipped direct, instead of, as at present, being 
brought along the Great Western line to Southall and Brent- 
ford, there to be transferred to barges, and thence to come, 
by the tortuous course of the Thames, to the Docks. A 
similarly large traffic would have come from the Midland 
and the Great Northern Railways ; while those lines, serving 
as they do, the vast northern suburbs of London, wherein 
lives a population largely clerkly, and desirous of journeying 
between their homes and the City on six days of every week, 
would have welcomed this outlet for their congested traffic, 
already straining to their utmost the carrying capacities of 
both lines. The iy say Canal, City, and Docks Railway 
would thus, in fine, have performed the office of a railway 
truly metropolitan, and the directors were well advised when 
they recently altered the title of their projected line to that 
of the “‘ North Metropolitan Railway and Canal Company.” 

The extent of the proposed line is rather over twelve miles. 
For its construction a capital of £5,722,400 was authorised by 
the Acts the company obtained, and renewed in the Sessions 
of 1882 and 1892. The Acts provided forthe formation of the 
company and for the purchase of the existing canal from the 
Regent’s Canal Company. Thus the present company have 
in view two undertakings—the proposed railway, and the 
canal which was taken over, and is a concern paying interest 
at the rate of 23 percent. per annum. The capital of the 
canal part of the company, already created, including loans 
amounting to £425,000, is £1,783,100. The railway capital 
has not, however, been issued, for investors, made shy perhaps 
by the story of the District and the East London Railways, 
have not responded to the prospectus issued by the promoters, 
—— the prospects of such a line have always seemed to 

good. 











It is interesting, in connection with this railway, to note 
that in the works now in progress on the Manchester, 








| CASEY’S SPHERICAL WATER-TIGHT BULKHEAD 
DOORS. 


Numerous as have been the attempts to devise a simple 
and thoroughly effective door for closing the compartments 
of ships separated by bulkheads, it is a matter for regret that 
few, if any, of these have fulfilled the most essential require- 
ments, namely, that of being readily closed in case of emer- 
gency, and any meritorious attempt to supply the means to 





ed 
BULKHEAD DOORAWD BULKHEAD. BACK VIEW OF BULKHEAD DOOR. 


effect this end will be sure to meet with encouragement frcm 
steamship owners. The latest aspirant to favour isa globular | 
device invented by a marine engineer of considerable experi- | 
ence, Mr. James Casey, 10, Philpot-lane, London, E.C., and | 
certainly has the merit of being entirely original. The 
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accompanying illustrations will enable the construction and 
action of this door to be readily understood. It is spherical 
in form, fitted in a casing formed in two parts bolted to the 
bulkhead, and is provided with a through opening corre- 





reverse direction closes the connection between the two com- 
partments. This handle or lever may be connected to another 
lever on deck, in the chart-room, or on the bridge of the 
vessel by means of a rod, so as to be in easy reach in case of 
emergency. This arrangement has one important advantage 
over the rack and worm arrangement so largely used at 
present, namely, that the passage can be closed almost 
instantaneously by a simple movement of the lever through 
the arc of a circle. 
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SIDE ELEVATION OF DOOR 
CONNECTED TO BULKHEAD. 


! 
FRONT VIEW OF 'BULKHEAD DOOR. 


We recently witnessed the operation of one of these doors 
fitted in the engine-room of the Carron Company’s steamship 
Thames. The door was operated by a lever on deck, and an 
electric bell arrangement was provided whereby the operator 
could give an audible signal to any person who might be in 
either of the communicating compartments below that the 


| passage was about to be closed. A return signal sent from 
| below informed the operator that all was clear before pulling 
| over the lever and closing the door. The whole proceedings 
| occupied only a very brief period, certainly much less than 


that required for operating an ordinary bulkhead door 
working by means of a worm and rack in vertical slides. It was 
also shown that the operation of the globe was not impeded 
by placing a block of coal in the opening of the casing, 
several blocks being sheared completely through by the 
closing of the door. Although some slight objection may be 
raised to the system of audible signalling fitted with the 
apparatus on the Thames, on the ground that this might be 
productive of delay in closing the door at a precarious 
moment should the return signal not be given, this does not 
affect the general principle underlying the invention, and it 
must be stated that at the time of our visit the working of the 
door was perfectly satisfactory. 

A further important advantage which Mr. Casey claims for 
his globular door is that it can readily be operated, should 
the ship be suddenly thrown into darkness owing to the lights 
going out, which is usual with electrically-lighted ships upon 
a collision occurring. Under these circumstances the officers 
and crew might experience much difficulty owing to the 


| darkness in finding the gear for closing the doors from the 


*tween decks, whereas with the present apparatus it would be 
a comparatively simple matter to put the hand on the levers 
in the chart room, or on the bridge, and upon the receipt of 
the “all clear” signal from below, close the passages com- 
municating with the compartment or compartments whence 
the danger arises. This form of door may also be fitted to 
deck openings for bunkers, transit, or ventilation. 








Tue effect of electricity on projectiles while in flight 
has been illustrated by some recent trials of the Swiss army rifle. 
The Journal de Genéve states that during this trial strange deflec- 
tions of the bullets were noticed that could not be accounted for 
until it was discovered that an electric line paralleled the range. 
Experiments were made by building a line of four steel cables the 
full length of the range, 780ft., and about 120ft. from it. When 
these cables carried a heavy current of electricity the lateral deflec- 
tion for this distance was about 70ft. For a longer range the 
deflection was much increased ; with artillery, and a range of 
9000ft., the deflection from the true line is claimed to reach the 
enormous amount of l4deg. It is not stated whether the deviation 
is toward or away from the electrical cables, 
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WITH THE WEST COAST “FLYER.” 
By CHARLES RKous-MARTEN. 


A Grxat deal of mischievous nonsense has been written 
in the daily papers about the lamentable accident which 
occurred at Preston on the 12th inst. to the West Coast 
‘** Flyer.” There has been the usual ignorant assumption 
without proof that ‘excessive speed” was the cause of the 
mishap. Much reference has been made to the run made 
by the same train in the previous week of 105 miles in 
105 min., and it has been taken for granted that this was 
abnormal and perilous. No idea could be more absurd. 
As a matter of fact, that same run, from Wigan to Carlisle, 
was surpassed a day or two later by one which a trust- 
worthy friend timed for me in full detail. In that case 
the 105} miles from Wigan to Carlisle occupied only 
103 min. net. And it should be remembered that the 
same distance—from passing Wigan without stopping— 
was done several times last year in less than 100 min.— 
once in 94 min. with the ordinary train. 

Excess as to speed is purely relative in these cases, and 
the only way in which the point arises in connection with 
the Preston disaster is from the view of suitability to 
the passage through that station and over its curves and 
crossings. A rate of 40 miles an hour might possibly be 
more ‘ excessive” there than 80 down the Shap bank. 
But often as I travelled by that train during last year’s 
‘“‘race,” a speed of 20 to 25 miles an hour through 
Preston Station was never exceeded in my expe- 
rience. It has also been asserted, without the smallest 
foundation, that sufficient time was not given to the 
run from Wigan to Carlisle, and that only 105 min. 
were allowed. So far from this being the case, the time 
allowed was 112 min., and when the mishap occurred the 
train had still 94 min. left in which to run the remaining 
ninety miles, which same distance had repeatedly been 
done in 85 to 89 min., and once in 80} min. with perfect 
safety, and with a similar load per engine. It is, there- 
fore, clear that in no respect was the accident due to 
insufficient time allowance. 

Another mistatement which has been published is to the 
effect that the London and North-Western Company had 
admitted their error in timing by allowing “19 min. 
additional to Carlisle.” No extra time has been allowed, 
but the Bletchley, Rugby, and Wigan stops have been 
taken out, a course which had become necessary, and 
had been resolved upon, before the accident happened. 

With a view of ascertaining authoritatively what was 
actually done on the fastest lengths of the West Coast 
journey, I recently made a special trip to Aberdeen and 
back expressly to observe and investigate. This, I may 
add, was done with the full knowledge—except as to 
date—and courteous assistance of the London and North- 
Western and Caledonian Railway authorities. 

It may be interesting to explain in /imine that it had 
been found necessary to divide the train, and run the first 
part to Carlisle with only a single stop. The schedule 
speed was consequently higher on the earlier part of the 
way, but lower from Crewe to Carlisle, as will be seen by 
the following comparison :— 
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Starting from Euston we had a train of seven vehicles, 
viz., two sleeping cars, 4 eight-wheel W. C. J. S. coaches, 
and a van, the total weight being about 161 tons, exclu- 
sive of engine and tender. The engine was one of Mr. 
I’. W. Webb’s splendid eight-wheeled compounds, of the 
Greater Britain class, having two high-pressure cylinders, 
15in. by 24in.; one high-pressure cylinder, 30in. by 24in.; 
and four driving wheels, not coupled, 7ft. lin. diameter. 

The weather was fine and calm throughout, and the 
rail dry—except on the Caledonian in the early morning 
after a heavy dew and mist. Excellent work was done by 
the big compound, which ascended the bank to Tring 
(813) in 36 min. 5 sec., covered 57} miles in the first hour, 
passed Rugby (824 miles) in 86 min. 40 secs., Nuneaton 
(97) in 1h, 44 min. 10 sec., and Tamworth (110) in 
1h. 57 min. Then being in advance of time the driver 
eased down, and Crewe was easily reached three minutes 
early. Here a 6ft. 6in. coupled engine, of the same 
class as the racing celebrities Hardwicke and Vulcan, 
cameon, A very smart beginning was made, Warrington 
(24t) being passed in 24} minutes, and Wigan (36) in 37}. 
Then this driver, too, eased down, having plenty of time 
on hand. At Preston Station there was almost an excess 
ofcaution. It took fully five minutes to pass through the 
station and yard, including two stops. ‘Chere was, how- 
ever, abundance of spare time, and the driver went along 
easily nearly all the way to Carlisle. The speed did 
not fall below thirty miles an hour up the bank to Gray- 
rigg averaging 1 in 130, and the tive and a-half mile 
length from Tebay to Shap Summit, including the steep 
bank of 1 in 75, was done in 10} min. The descent of 
31; miles to Carlisle occupied 82 min., going easily, with 
a frequent touch of the brake, and Carlisle was reached 
a minute early, in just under 2 hours 47 min. from 
Crewe. 

Here the real stress of the journey began, the Cale- 
donian timing on to Forfar being of a most severe 
character, averaging 56°8 m.h., with two stops and a 
change of engines. One of Mr. J. F. M’Intosh’s 


superb locomotives of the Dunalastair class—6ft. 6in. 





coupled, with cylinders 18}in. by 26in.—came on, and it 
soon became evident that the driver meant to keep time. 
The run to Stirling was certainly most remarkable. 
The distance of 117} miles was covered in 116 min. 
53 sec. from start to stop with a load of 161 tons. 
Beattock (39?) was passed in 37 min. 50 sec., the Summit 
(493) in 534 min., and Carstairs (734) in 72? min., the 
lowest speed up the long stretch ot 1 in 75 being 36 
miles an hour. The downhill speed from the Summit to 
passing Carstairs was very high, the 23}? miles being 
run in 19 min. 13 sec. 

The 68 miles from Beattock Summit to Stirling took 
only 63 min. 20 sec. to cover. From Stirling to Perth 
(33 miles) was done in 34}min., the engine making 
nothing of the steep bank past Dunblane up to Kinbuck 
(1 in 78, 1 in 84, 1 in 88, and 1 in 90), the tive miles up 
these grades being done in little over 6min. The down- 
hill run from Crieff Junction to Perth was exceedingly 
smart. 

. From Perth to Forfar the timing is by far the fastest 
ever seen in Bradshaw, viz., 32} miles in 82 min. = 60°9 
miles per hour. It starts too, with a nine mile climb, 
much of which is at 1 in 123 and 1 in 125, Another of 
Mr. M’Intosh’s Dunalastair class relieved the Carlisle 
engine, and a fresh start was made with a very 
slippery rail, but nothing could keep back the engines or 
make them lose time. The load was now reduced to 
101 tons, and with this weight the distance was run in 
30 min. 51 sec. start to stop. Up 1 in 123 the speed 
did not fall below 50 miles per hour, and on the descend- 
ing or level lengths no exceptional velocity was attained. 
It was a case of evenly rapid work throughout. The 
timing from Forfar to Aberdeen is relatively so slow that 
it is not easy to fill up the large allowance given. After 
a very steady and even run the train arrived at the 
Aberdeen ticket platform a few seconds before 6.12, and 
with the intervening needless delay, a final halt was made 
in the Aberdeen Station at 6.15, or ten minutes before 
time. It was a remarkably rapid, safe, and pleasant run, 
which reflected the highest credit alike on the company, 
their officers, their road, and their rolling stock, nothing 
could be smoother or more easy than the travelling of 
the train at the highest speeds attained. 

The following are the ‘‘logs” of this remarkable run, 
and of a subsequent one by the same train :— 
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* Time from entrance of station to exit. 


A second experimental journey by the same train as 
far as Perth gave curiously similar results. The load 
was slightly—perhaps nine tons—heavier, and the time 
of each inter-stational run was slightly longer. Sub- 
stantially the locomotive work accomplished, allowing for 
difference of weight, was identical in its excellence. 

From Euston to Crewe the train was taken without 
stop, and with only a partial slack at Rugby, by one of 
Mr. Webb’s 6ft. 6in. coupled engines. On reference to 
the “log” it will be observed that with a load of 170 tons 





behind the tender, the Tring summit was passed in 
37 min. 12 sec., Rugby in 89 min. 50 sec., and Tamworth 





in 1 h. 59} min, Crewe being reached a few seconds 
early. 

- Crewe, one of Mr. Webb's 8-wheeled compounds 
brought the train on to Carlisle: The schedule allowance— 
2 h. 50 min.—is quite excessive on this length, and the 
drivers must be hard put to it to fill up the time. Preston 
Station was passed through at a slow walking pace, the 
passage occupying 8 min. The speed fell to 86 miles a 
hour up the Grayrigg bank and to 25 miles an hour up 
the Shap incline, there being no object to be gained by 
pushing the engine, as the train was in ample time. 
Similarly, the falling gradient to Carlisle was descended, 
as a rule, at a very moderate pace; but, nevertheless, 
Carlisle was reached a minute before due time. 

It was at Carlisle, as before, that the really hard work 
began. Oneof Mr. M’Intosh's already-famous new engines, 
of the Dunalastair class, came on, and a magnificent per- 
formance again ensued. Lockerbie was gained in 
25 min. 50 sec., Beattock in 88min. 23sec., the Summit 
in 53} min., and Carstairs in 73}min., Stirling being 
reached in 117 min. 40 sec. from Carlisle. This, it will be 
observed, was 47 sec. slower than on the previous occasion, 
but still exceeded the ‘ mile-a-minute” average, though 
with a heavier load. Such a performance would have 
been deemed utterly improbable, if not impracticable, little 
more than a year ago. The heavy length of 33 miles 
from Stirling to Perth, was run in almost exactly the 
same time as before, notwithstanding the extra load. 
A special feature of both trips was the splendid steam 
generation of the engines. Mr. M’Intosh’s large boilers 
are evidently capable of making steam to an excep- 
tionally large extent. 

At Perth I changed into the postal express, which is 
timed to run thence to Aberdeen without a stop in 
97 min., the distance being nearly 90 miles. This was 
accomplished with the utmost ease, with 2 min. to spare, 
but the feat was in no respect remarkable—though the 
speed averaged 57 miles an hour from start to stop— 
seeing that on the previous occasion the distance had 
been done in 89} min., with an intermediate stop at 
Forfar. In this case, however, the load was somewhat 
heavier, consisting of three bogie postal vans, one bogie 
coach, two six-wheeled coaches, and a brake = about 
130 tons. I may mention incidentally that on the return 
trip by the corridor train another of Mr. M’Intosh’s 
Dunalastairs ran with a load of 233 tons from I*orfar to 
Perth, start to stop, 324 miles, in exactly 82} min. 

Apart from their general excellence of design and con- 
struction, the special merit about these fine engines, 
which enables them to perform with ease such admirable 
work, is their ample boiler power. This is the great 
secret of success in express engines. With abundant 
means and reasonably judicious design success is certain. 
With insufficient boiler power the most skilful, and even 
perfect construction in other respects, will not avail to 
avert failure. 

As before, the running throughout was perfectly 
smooth, steady, easy, and safe, whether the speed were 
low or high. 

Notes. 

(1) Bad slacks, two stops passing Preston, slight slacks 
passing Rugby, Stafford, Carstairs, Law, Holytown and 
Guthrie Junctions. Engines: London and North- 
Western, eight-wheeled compound—Greater Britain class 
—to Crewe; 6ft. 6in. coupled—Precedent class—to Car- 
lisle. Caledonian, 6ft. 6in. coupled—Dunalastair class— 
throughout. Weather fine and calm, a little mist in 
Scotland and heavy dew; rails wet during latter part of 
journey. 

(2) Very slow—three miles an hour—through Preston 
Station and round curve. Slight slacks through Rugby, 
Carstairs, Law, Coatbridge, and Guthrie Junctions. 
Engines: London and North-Western 6ft. 6in. coupled to 
Crewe; 8-wheeled compound thence to Carlisle. Cale- 
donian, Dunalastair class. Weather fine and calm; dry 
rail throughout. 








MR. PICKARD’S NEW PROPOSALS TO THE COAL- 
OWNERS. 


Once a year Mr. Benjamin Pickard, M.P., in his capacity 
as secretary of the Yorkshire Miners’ Association, addresses 
the country on the subject of the coal trade. As Mr. Pickard 
is also the president of the Miners’ Federation for Great 
Britain, his pronouncements possess an importance and an 
interest beyond the district of its production. The member 
for the Normanton Division means that it should doso. It 
is, in fact, not so much the report of the Yorkshire Miners’ 
Association, extensive as that would be in its bearing, but a 
formal statement of the position taken up by the whole body 
of colliers within the Federated area. On these occasions, 
when Mr. Pickard “ rises,’’‘he rises like the Nile, overflowing 
the newspapers as the Egyptian river does its banks. A 
mere abstract of it is given in the Yorkshire press, spreading 
over about a page of space. Mr. Pickard, the most pro- 
minent and powerful personalty of miners’ leaders in the 
British coalfield, has won his way to his present position by 
sheer dogged force. Inthe report before us that quality is 

ain in evidence. He has insisted all along that the 
troubles of the English coalowner were troubles of his own 
creation. He insists upon that still. The low values ruling 
for coal, he urges once more, are owing to ruinous competi- 
tion and the underselling of coalowners amongst themselves. 
They have, he says, permitted the gas and railway companies 
to be the dictators of the coal market, with the result that the 
coalowners have been literally giving away their output. 
“‘ If you give away your coal,” he tells the employers, ‘“ that 
is no reason why we should give away ourlabour.” ‘l'hat has 
been the contention of Mr. Pickard for years, ever since the high- 
water mark which followed 1888 began to be “ left high” and 
dry by drooping business. He nails his colours to the mast for 
what he calls ‘‘a minimum living wage,” not merely for his 
clients the colliers, but for thesake of the coalowners themselves. 
‘‘T have come to the conclusion,” he says, ‘ that when we 
once get on the down grade, unless we have something to stop 
reductions in wages, the gas companies and the other trading 
companies would literally pull the owners to pieces, so far as 
any concession that we might give them is concerned; and 





instead of any real benefit accruing to the workmen or the 
miner, we would remain in exactly the same condition, so far 
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as trade is concerned, at the end of 1896, as we are at the end 
of June, 1896.” Controverting the statement that trade is 
going to other localities, Mr. Pickard attributes the reduced 
output in the federated area to the fact that several large 
firms have not been working, and that thousands upon 
thousands of men have been laid idle by the month, six 
weeks, two months, and even three months together, 
which has had a tendency to limit the output in the 
federated area. Here Mr. Pickard is in rather shallow 
water. He is too shrewd a man not to know that there 
is a reason for the men being idle. If the coalowners could 
make a profit by employing these men they would doso. The 
fact that they cannot do so accounts for their being idle. He 
admits one cause of the reduced employment, and ignores the 
other. The cause he admits is the nearness of the Northern 
coalfields to the seaboard, which gives the coalowners in 
Durham, Northumberland, South Wales, and Scotland, 
easier facilities for commanding an export trade than there is 
inthe Midlands. That cause he concedes —he could not well do 
otherwise—for there is getting round that awkward corner; 
but, he asked, are the miners in the Midlands to be bound by 
results arising from that condition? ‘Are they to work two 
or three days a week for nothing, in order to counterbalance 
the geographical and geological condition connected with a 
particular class of mines?” This isclever, but itisnot convinc- 
ing. The fact that these distant coalowners can get their coal 
to market so much more cheaply than their competitors in the 
Midlands simply tells in their favour, and enables them to 
take the trade. The one thing explains the other. Mr. 
Pickard’s impeachment of certain coalowners for not em- 
ploying ‘thousands upon thousands of men”’ is sheer 
nonsense, because these men are idle through no fault of the 
coalowner. He cannot compel the foreign or the metro- 
politan consumer to give him 1s. a ton extra for his coal; 
neither can he keep his pits going when he loses 1s. on every 
ton of coal he brings to bank. If it is absurd to ask the coal- 
getter ‘to work for two or three days a week for nothing” 
—which nobody is foolish enough to ask him to do—it is 
surely equally absurd to rail at the coalowner for not working 
pits for less than nothing, for a positive loss, which Mr. 
Pickard appears to expect them to do. So much for the first 
case. Now for the second, that of wages. Is it not a fact 
that the men in the other districts—those outside the 
federated area—get from 12 to 20 per cent. less than those 
within the federated area? When to that is added the 
facilities of cheaper transit, which Mr. Pickard admits, surely 
there is no marvel in trade going to other localities. The 
marvel would be if it did not go. There is no sentiment in 
business. People buy where they can get best value, and the 
Yorkshire coalowner, doubly handicapped by distance from 
the seaboard and higher wages, loses his trade, which 
naturally fails into the hands of those more favourably 
circumstanced. Nor does Mr. Pickard make mention of 
another vital point. His anxiety for a minimum living wage 
is admitted; but does his policy get it? What is wage? 
Is it the amount a miner receives per ton or per day, 
or the amount he takes home at the week-end? Of 
course it is the latter. Tested by that standard, the miner 
who has not had Mr. Pickard to fight for him, and to give 
him the minimum wage, is better off than the miner who has. 
“To the victor belong the spoils.” But though Mr. Pickard 
is the victor, his followers have not the spoils. The spoils are 
with the men in the North and the South, everywhere except 
in the Midland counties. The employers outside the federated 
area have the work; the employed outside the federated area 
have the wages. Is the victory which leaves the victors 
worse off than those who did not fight at all not suspiciously 
akin to that of which the winner exclaimed, ‘‘ Another such 
victory, and I am undone?” How long will men find comfort 
in a doctrine, even with such a tempting nameas the “ mini- 
mum living wage,’’ when it brings the Dead Sea fruit of 
miserable wages, getting gradually less through business drift- 
ing to other districts ? 

It is impossible to deal with all the points raised in Mr. 
Pickard’s voluminous documents; but his paragraph declaring 
what the workmen propose is worth notice. Wages he finds to 
be between 10s. and 15s. per week, which is noglowing testimony 
to the value of the campaign which has this for its practical 
outcome. We will go further than Mr. Pickard, and say that 
the collier ought to earn double that amount and more. 
Seeing that 10s. to 15s.a week is all that his efforts have 
brought his constituents, he does well to prepare another 
plan. He puts forth as the basis of an agreement for five years 
both a minimum and a maximum wage. Thai conceded, he 
would have wages regulated thus :—‘‘(a) The output of coal 
to determine the rate of wages once in every six months, 5 per 
cent. either up or down, as the case may be. (b) Take the 
output of coal within the federated area on December 3ist, 
1895—viz.: (c) When the output decreases 1 per cent. then 
wages shall be reduced 5 per cent. from the minimum. 
(d) and for every other decrease or increase of 1 per cent., 
wages shall be raised or lowered 5 per cent., between the 
minimum and maximum rates agreed upon by the owners and 
workmen.” Although Mr. Pickard uses the word ‘“ mini- 
mum,” he possibly means “ basis.”’ Of course, a minimum 
wage once settled cannot be reduced, unless the whole 
principle of an irreducible minimum is surrendered, and that 
would be giving up everything from Mr. Pickard’s point 
of view. It will be iateresting to see what the employers 
think of thisscheme. Its essence, it will be noted, is restriction 
of output, the logical effect of which would be raising of 
values. But, then, all the new collieries recently opened out, 
or being opened out, in the virgin coalfields of Yorkshire, 
Derbyshire, Nottinghamshire, and elsewhere, are on the 
principle of a great output to lessen the cost per ton. Only 
in that way, with the double disadvantages already noted— 
distance from the seaboard and dearer labour—can coal- 
getting be made to pay. Mr. Pickard’s plan puts a premium 
upon restricted output. Precisely as the coalowner gets 
less coal, the coal-getter is to receive less for getting it. But 
the business of the colliery proprietor is to do a large trade, 
and that is exactly what is being done in the Yorkshire and 
other coalfields, with the result that many old pits are being 
set down. Mr. Pickard’s principle is directly in the teeth of 
the economic law that the price of an article shall govern 
the cost of its production—or, to put it shortly, in the 
formula so frequently heard and everywhere else en- 
forced, that values shall govern wages. Can he reason- 
ably expect his innovation to be taken aw seriewz, or, if so, 
that it would solve the problem—the protracted and perplex- 
ing problem—of capital and labour in England’s coalfields ? 
But whatever /:is expectation, the coalowners should put forth 
their objections to it, if they have any, and not let 
judgment go by default. The miners are signally loyal to 
their leaders ; through many a conflict which has brought 
them untold privation they have exhibited an astounding 
docility. But there are many amoxgst them who do not 





have their thinking done by deputy; that is a growing class 
with whom chiefly rests the hope for the future. Even if 
there were no independent minds amongst the miners, there 
remains that great body, the general community, who are so 
little consulted in the disasters of the coal industry. They 
have a right to know what is the owners’ answer to the new 
plan of campaign. Their feeling, if it could be got at, would 
probably be that of the dying Mercutio, “A plague on both 
your houses,” for those who suffer most from coal war are 
the people who have no voice in the making or the ending 
of them. But the moral right to be considered remains, and 
the owners would do well to make known as soon as possible 
their views of Mr. Pickard’s latest proposals. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents. ) 





RE BARKER’S GRAPHICAL CALCULUS. 

Sir,—Professor Greenhill’s letter on this subject seems to make 
some further reply from your reviewer desirable. In Mr. Barker's 
letter he complains that the review ‘‘speaks of the glaring error 
of his method of graphic integration.” What it did criticise was 
not this at all, but, on the contrary, Mr. Barker’s special method 
of avoiding glaring error. ‘Tospeak of the ‘glaring error” of any 
skilled workman would be simple rudeness, of which your reviewer 
trusts he is incapable. ‘‘Glaring ” error is weil understood to mean 
error of such large amount as to be inadmissible in the special 
work in hand. The error spoken of may be expressed as that due 
to calculating in your equation the increment of rise in a short 
length of acurve from the tangent at the beginning of the short 
length instead of from the mean tangent throughout that length. 
In the theoretical treatment when the short length treated goes 
down to—or towards—the limit zero, this error also goes down to 
—or towards—zero. Thus in the theoretical analytical treatment 
no difference results from the use of the one in place of the other 
tangent ; although I, along with many others, think that the 
difference is a most important one in principle. Butin the graphic 
construction on paper the short length does not go down to, or 
even near, the limit zero; and, therefore, everyone who uses 
graphic integration, including Mr. Barker, is forced to adopt some 
method of avoiding the ‘‘ glaring” or ‘‘ gross” error that would 
arise from using the uncorrected tangent at the beginning of the 
curve. It would be wholly and accurately avoided by using the 
true mean tangent throughout the short length dealt with, but in 
general one has no means of finding this true mean until after the 
drawing of the curve has been effected. 

Mr. Barker’s method of avoiding this ‘‘ gross” error is to halve 
the angular difference between the curve directions at beginning 
and end of the short length ; otherwise expressed, to use the 
arithmetic mean of the two angular directions at the two ends of 
this short length. To carry out this a construction is employed 
which your reviewer characterised as tedious and as favouring the 
insinuation of draughting error. 

The method advocated by your reviewer was to halve the differ- 
ence of the tangents of inclination at beginning and end of the 
short length ; that is, to use the arithmetic mean between these two 
tangents of inclination at the two ends, or else to use the tangent at 
mid-length of the dx projection of the short arc. Itis not, of course, 
stated trat this arithmetic mean is accurately coincident with the 
true mean, which latter would get rid of even minute error, except 
that due to draughtsmanship. But, in the first place, it is con- 
tended that this isa more rational method—and this is particularly 
important in leading students to become familiar with the true 
fundamental meaning of the whole proceeding ; secondly, in the 
great bulk of actual cases it gives a closer approximation to the 
exact true result ; and thirdly, it is in a very great degree simpler, 
easier, more rapid, and in especial does not favour draughting 
error. 

In the familiar graphostatic constructions of ‘‘ moment curves,” 
‘*deflection curves,” &c., in, let us say, 90 per cent. of the inte- 
gration curves actually and frequently drawn out in the engineer’s 
drawing-office, this arithmetic mean agrees exactly with the true 
mean ; and, therefore, it is always used in these constructions 
wherever they are made intelligently. These are parabolic curves, 
and draughtsmen accustomed to these constructions will naturally, 
and quite properly, follow the same method in dealing on the 
drawing board with curves not parabolic. When the curve is 
parabolic the ‘‘short lengths” taken may be as long as you like 
by this method without any inexactness in the construction. The 
more the nature of the curve differs from the parabolic character- 
istic the shorter must be the lengths used in the integration in 
order to avoid gross or glaring error. 

The superiority or, if you like, the greater convenience, of the 
parabolic approximation to the short incremental length of the 
integral curve is, of course, due to the fact that the second differ- 
ential co-efficient is constant. Prof. Greenhill’s remarks lead one 
to suspect that he either did not read the review or else did not 
read the part in question of the book criticised. His remarks 
deal with the relative advantages of circular and parabolic arcs 
as approximative means of drawing in long lengths of complex 
curves ; and they have therefore no bearing on the point under 
discussion, which is the building up of long lengths by successive 
short steps. 

The reviewer has studied closely'the methods of facilitating the 
good drawing of mathematical and ‘experimental curves, and would 
be the last to depreciate the value of Mr. C. V. Boys’ and other 
aids in this direction. His somewhat extensive experience has 
proved, to his complete satisfaction, that neither circular nor para- 
bolic templates are those that give most aid in this way. The 
circular are is, of course, favoured in workshop construction for 
excellent and weighty reasons. 

Professor Greenhill misses the point that the draught neither on 
the loco. drawbar, nor on ‘‘the couplings between any pair of 
carriages,” can be given asa function of velocity independently 
of the load running in front of the coupling in question. For a 
given locomotive worked in a given way, its indicated power and 
its driving effort may no doubt be given as a tolerably complicated 
function of the velocity, independently of all loads; but the 
portion of that driving effort transmitted back to any such coupling 
as above depends not only on the velocity, but also upon the accele- 
ration of velocity and upon the load in front of the coupling. 

Professor Greenhill’s closing remark that the ‘‘freshness and 
novelty” of Mr. Barker’s treatment has evidently, as shown by 
my review, ‘“‘stirred up the prejudices of supporters of old- 
fashioned routine,” amply justifies the suspicion that he has not 
read the review in question, as it throughout denounces this ‘‘ old- 
fashioned routine.” Your REVIEWER, 

August 17th, 1896, 





LONDON AND NORTH-WESTERN RAILWAY ENGINES, 


Sir,—Your note added to ‘Teutonic’s” letter on this subject 
as to the Chatham and Dover and Brighton Companies using 
engines with no bogies is a little misleading. Unless my eyes 
deceive me, the Chatham and Dover were running their expresses 
with bogie engines ten years ago, if not more, and the Brighton 
have adopted bogie engines as their standard. In any case 
neither of these lines can be said to run expresses in the modern 
sense of the word, and I doubt whether they have curves in their 
main lines like the Preston one. The Great Eastern and the 
London and North-Western are the only companies still construct- 
ing non-bogie engines. 

Till the Board of Trade report is out I do not wish to refer to 
the Preston smash, but much experience of riding on the engines 
of different companies, especially on express and ‘‘ racing ” trains, 





enables me to say two things: (1) that to say that a radial axle 
can compare with a bogie is sheer humbug; and (2) that Mr, 
Worsdell’s North-Eastern cabs are the only ones which protect the 
men from rain and cold properly, and therefore the only ones 
designed for comfort and a Norman D, Macvonarp, 

15, Abercromby-place, Edinburgh, August 17th. 

[The Brighton Company has only within the last year built some 
bogie engines ; all the Stroudley engines are without them. The 
London, Chatham, and Dover Sa thirty-nine single leading axlo 
engines still running in general service, and the Kirtley bogie 
engines running number thirty-seven, and others are building, 
The double curves at Strood and Rochester are amongst the most 
severe in the country.—Eb, E.] 





Sir,—In your remarks on ‘‘ Teutonic’s ” letter in your last issue, 
No. 2120, August 14th, ve ‘‘ London and North-Western Railway 
Engines,” it is stated that nearly all the express engines on the 
Brighton and Chatham and Dover lines are without bogies. Since 
the present locomotive engineer, Mr. Kirtley, came here in 1874, 
no single leading-wheel engines have been built to his design. At 
present we have thirty-seven bogie express engines running, and 
four more new ones being built, which makes forty-one bogie 
engines, against thirty-nine single leading-wheel engines of the 
older type ; and very soon twelve of the latter will be replaced by 
bogie engines of the latest design. I would remind you that as far 
back as January 24th, 1879, you published working drawings and 
specification of our standard type of bogie express engine, designed 
by Mr. Kirtley and built by Neilson and Co, in 1877. It is, how- 
ever, only very lately—the latter end of last year, I think—the 
Brighton line has built some bogie express engines. 

London, Chatham, and Dover Railway, R. R. SuRTEEs, 

Locomotive Department, Wandsworth- Chief Draughtsman, 
road, S.W., August 17th. 

(The figures given by Mr. Surtees confirm our remarks as to 
single leading-axle engines, although the company has now also a 
large number of Mr, Kirtley’s bogie engines,— Ed. E.] 





ROPE-DRIVING GEAR. 

Sir,—In your report of the meeting of the Institution of 
Mechanical Engineers, which appeared in the columns of THE 
ENGINEER of the 7th inst., there is a rather startling claim, viz., 
that the introduction of rope-driving is due to Mr. James Combe, 
— year 1856 or 1858—or, even prior to that date, to Mr. 

ise. 

Now, if any of your readers interested in this question will refer 
to the ‘‘ Annales des Ponts et Chaussées,” for the year 1859, he will 
see that Hirn, of Mulhouse, after fruitless attempts to drive pulleys 
by means of iron bands, succeeded in driving grooved pulleys by 
means of iron wire ropes—about 1850. 

Hirn’s attempt to use bands before trying ropes would perhaps 
suggest the idea that leather straps were in use before ropes. If, 
however, your readers will look at the early copying lathe on 
page 92 of THE ENGINEER of this year they will get a proof that 
rope-driving was in common use in workshops nearly a century 
before Mr. Combe’s or Mr. Wise’s introduction, the ‘‘ Encyclopédie 
des Arts et Métiers,” from which the lathe has been reproduced, 
bearing the date of 1771. 5. D. B. 

Turin, August 12th, Via Beaumont, 2. 





A SUBSTITUTE FOR STEAMERS’ ROPES. 

Str,—The use of ropes in mooring steamers at piers seems 
rather an awkward arrangement. Why not have a couple of small 
screw propellers working in recesses on either side of the hull? 
When a steamer drew up at a pier the outer propellers might be 
set in motion to force the steamer towards the pier and keep it 
there as long as required. A. B. M. 

London, August 18th. 








H.M.5. DreEaDNouGHT.—This battleship is to haveall her thirteen 
boilers replaced. ‘Ten of them will be made at Chatham, where it 
is probable her refit will be carried out. It is estimated that her 
retit will cost over £50,000, and that she will be in dockyard hands 
for at least twelve months, 


TRADE AND BusINESS ANNOUNCEMENTS.—Sir Christopher Fur- 
ness, Westgarth, and Co. announce that they have acquired the 
businesses of Westgarth, English, and Co., and of the Tees Side 
[ron and Engine Works Company—except so far as the bridge 
building and blast furnaces are concerned—from July Ist, 1806. 
The new company takes over all current trade contracts, and will 
carry on the business.—Messrs. H. E. Lockhart, A.M.I.C.E., and 
G. D, Seaton announce that they have taken over the business of 
the Lion Engineering Works, Abergavenny, from Mr. George 
Davies as from August Ist, 1896, and it will in future be carried 
on under the style of George Davies and Co.—Messrs. Bohler 
Bros. and Co., of the Styrian Steel Works, Sheffield, inform us 
that they have started an agency in London, under the manage- 
ment of Mr. A. J. Henderson, at 2, Lombara-court, Gracechurch- 
street.— Messrs. McKie and Baxter, Govan, have recently com- 
pleted new engineering and shipbuilding works in convenient 
proximity to the 130-ton crane in the Cessnock Docks, Govan, as 
well as the graving and wet docks of the Clyde Trustees. The 
works have been built by Sir William Arrol and Co., of Glasgow, 
and embrace all the best modern practice in construction. The 
columns, girders, roof couples, and ties, forming the main buildings 
are built entirely of mild steel ; the columns are throughout spaced 
25ft. apart, giving the maximum of floor and head room between 
the varions shops, and the roofs are entirely of glass, the shops 
being as light inside as if they were in the open air. Special ven- 
tilation arrangements have been adopted, and the comfort of the 
workmen has been particularly studied. Most of the machines 
have been specially constructed under the directions of the prin- 
cipals, and are from the best makers. The works are specially laid 
out for the building of the smaller class of passenger and cargo 
steamers, yachts and fast launches, and a high class of marine 
machinery for shipment abroad, engines for factories, pumping 
engines, high-speed engines, and McKie’s patent water-tube 
boilers, We understand that the firm have in hand a 
set of engines for Burmah, and another set for a Clyde 
yacht.—We are informed that the Acetylene Illuminating Com- 
pany, London, have concluded arrangements with the British 
Aluminium Company by which they will be able to erect works of 
several thousand horse-power for the manufacture of calcium 
carbide, using water-power. Temporary carbide piant is now 
being erected at Foyers, which, it is expected, will be in full work 
during the month of October next. It appears that the Acetylene 
Company has been making calcium carbide in this country on a 
fairly large experimental scale since the early part of 1895, but as 
so much had to be learned in the details of manufacture and _as to 
the behaviour of acetylene gas under various conditions, it has not 
until now felt justified in erecting large works. The company has 
now succeeded, we are told, in regularly making a crystalline 
metallic carbide, free from dangerous impurities, such as exist in 
some specimens of foreign carbide which found their way to this 
country.—Notice is given that the transfer books of the first deben- 
ture stock of the Brush Electrical Engineering Company, will—in 
view of interest payable on the Ist September, 1896—be closed 
from August 19th, 1896 to September Ist, 1896 both inclusive.—The 
Tees-side Bridge and Engineering Works announce that they 
have acquired the business of the Tees-side Iron and Engine Works 
Company, so far as relates to the Bridge and Constructional Engi- 
neering Works, from the first day of July, 1896.—Mr. Perry F. 
Nursey has, we understand, undertaken the editorship of 
Inventions. 
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RAILWAY MATTERS. 


Tue half-yearly statement of train mileage of the North 
London Railway shows that the passenger trains have run 
928,148 miles, and goods and mineral trains 138,702 miles, a total of 
1 066,850 miles. ‘The coal account amounted to £17,808, and the 
renewal of locomotive stock £1500, 

Av the half-yearly general meeting of the proprietors 
of the London and North-Western Railway, the mileage of 
passenger trains for the half year was given as 10,774,503, and 
goods and mineral trains 9,886,576, as against 10,278,073 and 
9,510,925 miles respectively in the corresponding period last 
year. 

Tue extension passenger line through West Durham, 
via Consett, completing the circuit to Newcastle, a distance of 
seven and a-half miles, was opened on the North-Eastern Railway 
system this week. The new railway serves several important 
collieries and affords extra travelling facilities for a large mining 
and steel-working community. 


Ar the Midland station, Nottingham, on Tuesday 
night, an engine which was engaged in shunting operations in 
connection with the fish traffic, fouled the points and came into 
contact with one of the iron columns supporting the roof. The 
foundation of the structure covering the passenger platform being 
partially disturbed, a heavy mass of ironwork and glass fell, a rent 
being caused in the roof to the extent of about 60ft. Several very 
narrow escapes are reported. 


Tue following table shows the total export of German 
rails into Russia for the single years since 1886 :— 








Millions Millions 
Tons. of Tons. of 
marks. marks. 
1886 .. 168,222 .. 15°2 |1891 .. .. .. 142,846 14°3 
ISBT 26. oe - 174, -- 16°0 | 1892 . 113,71 10°2 
1888 .. ss so Seen os 2O'O Ie... ‘ « ee 
1880. sc ee (220,049 .. 12°2 11804 .. 149,310 .. 9°9 
1890 .. « «. 180,887 .. 15°O !1805 .. 166,627 .. 10°2 


Tur following list in order of the sixteen leading 
systems of railways in the United States bas been printed in the 
Railway Age, with their mileage :—(1) Pennsylvania system, 8882 ; 
(2) Chicago and North-Western, 7931; (3) Atchison, 7555; (4) 
Burlington, 7304; (5) Canadian Pacific, 7103; (6) Southern 
Pacific, 6717 ; (7) St. Paul, 6169; (8) Missouri Pacific, 5326 ; (9 
Southern Railway, 4644 ; (10) Union Pacific, 4459 ; (11) Northern 
Pacitic, 4362; (12) Illinois Central, 4332; (13) Great Northern, 
4256; (14) Rock Island, 3573; (15) Grand Trunk, 3512; (16) 
Louisville and Nashville, 3163, 


Prince Kuiikorr, the Russian Minister of Ways of 
Communication, has been specially deputed by the Tsar to make 
an official tour in the United States, and will probably meet the 
Emperor in England, says the Times, before returning to Russia in 
November. The object of the Minister’s trip round the world is 
to secure the best information as to American and English rail- 
way practice, to inspect the latest development in machinery and 
manufacture pertaining to railways, and to study the navigation of 
inland waterways. Prince Khilkoff had a varied experience in 
the capacity of blacksmith and fitter in his early years in South 
America, 


Her Masrsty’s Secretary of State for Foreign Affiairs 
has received a despatch from her Majesty’s Agent and Consul- 
General at Sofia stating that tenders are invited by the Bulgarian 
Ministry of Public Works before October 19th next for the 
Rustchuk-Nova Zagora Railway, and before November 5th for the 
Saramby-Nova Zagora Railway. It appears that the respective 
‘‘cahiers de charges” are open to inspection at the Ministry 
in question, and that copies may be bought there for 20f. each. 
Such particulars as her Majesty’s Government has received on 
the subject may be viewed at the Commercial Department of 
the Foreign-office between the hours of 11 a.m. and 6 p.m daily. 


On the line frcm Paris to Saint Germain, founded 
more than fifty years ago by Sir Edward Blount as the beginning 
of the Great Western system, there has been running since 
Tuesday a carriage which, says the Jai/y Nevs Paris correspon- 
dent, has been nicknamed the “Bistro Car,” Paris and Saint 
Germain. ‘‘ Bistro” belongs to the language of “‘argot,” and renders 
the English slang or rather abridged expression of ‘‘ Pub.” The 
‘“‘pub.-car” is designed to allow business men to take their café av 
lait, with perhaps a boiled egg—-a Frenchman never has anything 
more in the morning—on their way up to town. There is accom- 
modation for first and second class passengers and a bar for the 
use of persons who are ordered by their doctor to take stimulants. 
The Western of France Railway, which serves nearly all the race- 
courses and all the fashionable placcs around Paris, is building 
refreshment cars to put on all its suburban lines, to run to all 
places within forty miles of Paris. 





Tur vast blocks of artisans’ dwellings erected by the 
Manchester, Sheffield and Lincolnshire Railway Company near 
the site of their great London terminus are now nearly completed. 
Situated at the junction of Grove-road, Grove End-road, and St. 
John’s Wood-road, they cover an area of not less than four and a- 
half acres, and will cost, from first to last, a sum of £250,000. They 
are in six blocks of about 375ft. long each, and are five storeys in 
height, being built of yellow stock bricks with red-brick facings. 
The roofs are finished cff with flat asphalted spaces, for use as drying 
grounds. An item of engineering interest is found in the arduous 
work which went towards building the extremely heavy retaining 
wall bordering Regent’s Canal for a length of 550ft. Constructed of 
concrete, it is 351t. high, and broadly based on an 11ft. foundation. 
Accommodation will be provided in these buildings for 2690 persons 
displaced by the Lisson-grove and Princess-street clearances, and a 
new Lisson-grove will thus be formed in the near future amid the 
groves and secluded villas of St. John’s Wood. 


Lizut.-CotoneL G. W. Appison, R.E., has reported 
tu the Board of Trade the result of his inquiry into the accident 
that occurred on June 27th, at York, on the North-Eastern Rail- 
way, It will be remembered that as a Lancashire and Yorkshire 
Company’s excursion train from Todmorden to Scarborough was 
standing at Waterworks cabin advance signal, at about 9.13 a.m., 
it was run into in the rear by a pilot engine with eight empty 
carriages and two vans attached. No one was killed, but four 
passengers complained of slight injuries, Lieut.-Colonel Addison 
finds it impossible to acquit the driver of the pilot engine of great 
carelessness. The driver admitted that he saw the excursion train 
before it came toa stand, and when it must have been at least 
220 yards away from him, but, thinking it was going right away, 
he evidently failed to keep a careful look-out ahead. On the 
other hand, Lieut.-Colonel Addison thinks it must be admitted 
there are extenuating circumstances, as the driver ought not to 
have been allowed to go past the signal cabin without being warned 
that the excursion train was standing at the advance signal. 
Lieut.-Colonel Addiscn further says :—‘ Another matter to which 
I must call attention is the way in which the excursion train left 
the station, on the wrong read, through facing-points and a cross- 
over road, with no fixed signal to protect the operation or to ensure 
the points being properly set, &c. I understand that this is an 
exceptional occurrence, but it is somewhat astonishing to find such 
a mode of working allowed at a place like York, where the traffic 
arrangements are under the immediate superintendence of high 
officials, and where everything might be expected to be thoroughly 
up to date. An additional starting signal, properly interlocked 
with the other signals and with the points, should be provided 
with as little delay as possible,” 





NOTES AND MEMORANDA. 


Mr. R. Forses Carpenter, Chief Inspector of Alkali 
Works, in his first annual report, gives the following figures re- 
lating to the production of sulphate of ammonia in the United 
Kingdom in 1895 :—Gasworks, 119,645 tons ; ironworks, 14,588 tons ; 
shale works, 38,335 tons; producer-gas, coke, and carbonising 
works, 7083 tons; total, 179,651 tons, 


Some time ago, says the Hlectrical Engineer, we noted 
that some American firemen received electric shocks which they 
believed were communicated through the jet from a fire engine 
hose. Considering what a particularly good earth a fire engine 
must have in its suction pipe, it seemed unlikely; but it appears 
that, so far as alternating currents are concerned, the matter has 
been already determined experimentally by Professor Slaby, of 
Berlin. The overhead conductors of a 10,000-volt power trans- 
mission line were used for the experiment. A voltmeter was con- 
nected between the metal mouthpiece of the water-hose and the 
earth. On turning the water on to the live conductors no flow of 
current to earth was noticeable. 


Tue refractive indices of a number of substances for 
electric waves of very small length have been determined by Dr. 
A. Lampa. The experiments, which form the subject of a com- 
munication tothe Wiener Sitzungsberichte, were made with electro- 
magnetic radiations of 8mm. wave-length; this number being 
ascertained both from the dimensions of the exciter and by dif- 
fraction observations. The wave-length in question corresponds 
to the frequency N = 37°500 x 10%, and Dr. Lampa gives the fol- 
lowing values for the index x: Paraffin, 1°524; ebonite, 1°739; 
crown glass, 2°381; flint glass, 2°899; sulphur, 1°802; benzole, 
1 ‘767; glycerine, 1°843; oil of turpentine, 1°782; oil of vaseline, 
1 626; oil of almonds, 1 ‘734; absolute alcohol, 2 °568 ; and distilled 
water, 8 ‘972. 


In the June number of the Annalen der Hydrographie 
there is an interesting discussion, by H. Haltermann, of the occur- 
rence of St. Elmo’s Fire at sea, based upon observations in the log- 
books received at the Deutsche Seewarte. The tables contain full 
details as to position, conditions of weather, &c. During more 
than 77,000 days of observation the phenomenon was observed 
164 times, eighty-seven times in north and seventy-seven times in 
south latitude. Its occurrence differs very considerably in different 
parts of the ocean, ¢.7., in the 10 deg. square lying between the 
equator and 10 deg. N., lat., and between 20 deg. and 30 deg. 
W. long., St. Elmo’s Fire was observed three times per 1000 days, 
while in the two squares lying between 50 deg. and 60 deg. S lat. 
and 60 deg. and 80 deg. W. long. it occurred six times per 1000 
days. The more frequent occurrence at sea than on land is 
attributed to the fact that the accumulating electricity is more 
easily conducted by the numerous objects projecting into the air 
over the land. 


Mr. A. J. Rosst has contributed to the Engineering 
and Mining Journal the results of experiments made by him to 
ascertain the effect of additions of titaniferous ores to phosphoric 
iron ores in the blast furnace, more particularly to find out if the 
weakening influences of the phosphorus on the metal, when 
obtained from the latter ore alone, might in any way be counter- 
acted. With phosphoric ore a grey metal was obtained containing 
2°862 per cent. of phosphorus, and which broke easily, whereas 
with the mixed ores a grey large-grained metal containing 5 ‘98 
per cent. of carbon, nearly all graphitic, 3°229 per cent. of 
phosphorus, and 0°4 per cent. of titanium, was produced, which 
withstood several blows before breakage. It would also appear 
from these experiments that whilst titanium in an iron ore has a 
tendency to throw the carbon in the metal produced therefrom 
into the combined state, the united effect of phosphorus and 
titanium is to produce a metal in which nearly all the carbon is in 
the graphitic state, this effect being the greater as the quantities of 
phosphorus and titanium in the mixtures increase. 


In the Journal of the Society of Chemical Industry, a 
process is described for the extraction of precious metals from 
calcined ores by bringing them into contact with molten lead. and 
it is stated that a plant has been set up at Amador City capable of 
working ten tons per day, and giving yields of over 90 per cent. 
extraction with gold-bearing sulphides and base ores. The fine ore, 
after roasting to get rid of sulphur, arsenic, antimony, &c., whilst 
at a temperature above the melting point of lead, is automatically 
fed in a steady stream to the bottom of the bath well. It at once 
attempts to rise through the bath of molten lead of over five tons, 
but is met in its upward course by circular perforated plates with 
arms between, by which it is caught and thrown on to another set 
of stirrers, and so on five times. When it reaches the surface it is 
discharged automatically by a rapidly revolving disc, and passed 
into a trap box of running water, by which it is cooled before 
passing to the concentrator. The gold and silver will have alloyed 
with the lead in the wells, and the freed ore, which carries about 
44 per cent. of lead with it, is treated for the recovery of the lead 
in the concentrators, * 


A rari and sufficiently accurate volumetric method of 
estimating the quantity of lime in raw Portland cement, consists 
in calcining 2 grms. of the raw material under examination—pow- 
dered so fine that 85 per cent. will pass through a 5000 mesh sieve— 
in a smooth platinum crucible for ten minutes in the full flame of a 
Paquelin blowpipe. After cooling for five minutes and weighing, 
the mass is emptied into a beaker containing 50 c.c. of hot distilled 
water and is boiled therein for one minute, 40 c.c. of suphuric acid 
—of 2{ normal strength—being thereupon run in, and the boiling 
continued for a minute longer. After washing’ the crucible 
thoroughly with 50 c.c. of distilled water at room temperature, the 
titration is effected by means of potassium hydroxide solution— 
also of 3¢ normal strength—with twenty drops of phenolphthalein 

0°5 per cent. solution — as indicator. The volume of acid 
consumed in the primary reaction, calculated to the weight of cal- 
cined substance gives a co-efficient for determining the lime, 
varying with different raw materials on account of the different 
proportions of alkalis in the total alkaline matter, but constant 
foreach. The Journal of the Society of Chemical Industry says the 
co-efficient will in each case have to be established by previous 
experiments, 


DeatH has just deprived Yale University of the 
services of Professor Hubert A. Newton, the well-known mathe- 
matician. Professor Newton, says the Times, was born at 
Sherburne, New York, in 1830. He graduated at Yale in 1850, 
after which he studied higher mathematics. In 1852 he was 
appointed tutor, and was elected professor three years afterwards, 
though then only twenty-five years of age. His scientific work in 
pure mathematics included papers on ‘‘ The Construction of Certain 
Curves by Points,” ‘‘ Certain Transcendental Curves,” and kindred 
subjects. His most valuable investigations, however, were made 
concerning meteors and like bodies, and in 1864 he published a 
work on sporadic meteors, in which he determined their numbers, 
their frequency in the space traversed by the earth, and the fact 
that most of them moved in long orbits like the comets. Much 
of his work was in the direction of examining results that had 
been obtained by others, and deducing therefrom the laws or 
general principles applicable to meteors. On this particular subject 
he came to be regarded as one of the leading authorities of the 
day. In 1864 he secured the introduction in the arithmetics of the 
United States of an adequate presentation of the metric system. 
He was a member of various learned societies, and in 1872 was 
elected an Associate of the Royal Astronomical Society of London, 
while in 1886 he became a Fellow of the Royal Philosophical Society 
of Edinburgh. He had also held the post of president of the 
Connecticut Academy of Arts and Sciences, and had been a member 
since 1850 of the American Association for the Advancement of 
Science, being vice-president in 1875 and president in 1885, 





MISCELLANEA 


Tue approximate traffic return on the Manchester Ship 
Canal for July states that the total receipts were £16,602, against 
£12,504. 

Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Minister at Bucharest stating that 
tenders are invited by the Roumanian Government for the con- 
struction and delivery of steam vessels for the ccmmercial and 
maritime service of that country. Such particulars as her 
Majesty’s Government have received on the subject may be viewed 
at the Commercial Department of the Foreign Office any day 
between the hours of 11 a.m. and 6 p.m. 


Heavy ordnance is being placed in position to com- 
mand the entrance to New York harbour. At Willit’s Point, Long 
Island, the work of mounting two of these large guns is in 
progress. They are 30ft. long, 10in. bore, and weigh 20 tors 
each. The steel projectile weighs 575 lb., and requires 250 Jb. 
powder. Each gun can be fired at intervals of three minutes. 
After the discharge the guns disappear behind the parapet fcr 
reloading. In practice shooting, the target is to be set six miles 
away. 

Tue Bulletin of the Société d’Encouragement pour 
V'Industrie Nationale contains a list of the medals and prizes to be 
awarded in 1897 and 1898. Amongst these, the following prizes 
are proposed for 1897. In the mechanical arts, for improved 
methods in milling of grain—2000f.; for a motor weighing less than 
50 kilos. per horse-power developed for use in aérial navigation— 
2000f.; for a study of the coefficients necessary for the calculations 
of an atrial machine—2000f.; for a small motor suitable for domestic 
use—2000f.; for improvements in machine tools—2000f 


Mr. CHartes M. TurreE Lt, of 40, Holborn-viaduct, has 
the distinction of being the last to be prosecuted under the old ob- 
structive Road Locomotives Acts. He was summoned before the 
borough justices at Margate, on the 19th inst., to answer two 
charges of driving a motor-car in the public streets of Margate at 
a greater speed than regulated by the Highway Act. Police evi- 
dence was given that on July 31st the defendant had been driving 
at more than two miles an hour. A telegram was put in addressed 
to Mr. Turrell from Mr. Chaplin, President of the Local Govern- 
ment Board, to the effect that the Bill had received the Royal 
Assent. The magistrates thought it as well to dismiss the summons, 
and the chief constable seems to have concluded that he must with- 
draw the second summons. 


THE Secretary of State for Foreign Affairs has received 
despatches from her Majesty’s Consul at Cadiz, stating that prelimi- 
nary tenders for a supply of electric lighting apparatus for the 
illumination, on the most approved modern plan, of the private 
houses, &c., in the town of Cadiz, are invited by the ‘‘ Socieded 
Co-operativa Gaditano de Fabricacion de Gas.” It appears that 
the tenders should be sent in by September 15th to the above- 
named company, whose offices are Saa José, 25, 27, and 29, Cadiz. 
Firms wishing to obtain the contract for the supply of plant are 
advised by the Consul to send representatives to treat personally 
with the company. Such additional particulars as have 
reached her Majesty’s Government on the subject may be 
viewed at the Commercial Department’of the Foreign Office any 
day between the hours of 11 a.m. and 6 p.m. 


REPLYING to a question asked in the House of Commons 
on Thursday, the 13th inst., Mr. Goschen, the First Lord of the 
Admiralty, said: No accident had occurred to H.M. ship Terrible. 
During the run preliminary to the commencement of the second 
of the contractors’ trials, it became evident that certain adjust- 
ments were necessary to the slide valves of some of the cylinders. 
The contractors were in charge of the machinery, and at their 
request the vessel entered Plymouth Sound in order that an ex- 
amination might be made. As the result of that examination, and 
at the request of the contractors, the Terrible has returned to 
Portsmouth, where the necessary defects will be made good by the 
contractors before the trialsare resumed. Under the circumstances 
explained, no question arose as to the sufficiency of the mechanical 
appliances at Devonport Dockyard. 


Tue Admiralty have ordered the stern torpedo tubes to 
be taken out of all ships of the Royal Sovereign class, and these 
vessels will now carry only the submerged tubes. There are two 
very substantial reasons for this course. Experiments have been 
made which have demonstrated the possibility of hitting the 
whiskers of a torpedo by means of quick-firing guns while the 
weapon is in the tube, and thus hoisting the engineer with his own 
petard. Then, says the Naval and Military Record, it has been 
found on the China station that where the stern tube is 
reasonably near the water-line, the seas in rough weather fill 
the tube, and if the torpedo is there collapse the balance 
chamber. The trials of the Eclipse were especially directed to 
elucidate this point, but though no accident occurred in that 
cruiser, owing to her tube being well out of the water, an immunity 
from accident is not guaranteed to ships less favourably con- 
structed. Hence the necessity that has arisen for removing the 
tubes. 


In our impression of May 15th last we published an 
illustrated description of the rolling or wheel steamer designed by 
M. Bazin. This remarkable boat was launched at St. Denis on 
Wednesday. Itis called a lateau rouleur, and M. Bazin claims 
for his new boat complete seaworthiness, and contends that sea- 
sickness on board will be reduced considerably by its comparative 
stability. Others think the opposite to this will occur. The drum 
wheels, which are convex-sided, and are 3 metres 60 centimetres 
thick at their axis, being hollow, naturally act as buoys 
and will, when laden with the superstructure, engines, coal, 
&c., be immersed in the water about 3 metres 30 centimetres. 
The motive power of the vessel is 750-horse power. Each of the 
three pairs of wheels is to be driven by a separate engine, as is 
also the screw. An ordinary vessel of the same tonnage, with the 
same motive power, would steam at the rate of about 10 knots an 
hour, whereas M. Bazin calculates his rolling boat will attain a 
speed of between 18 and 22 knots. About 550-horse power will be 
employed to propel the screw and the remaining 200-horse power 
for the rotation of the wheels. According to M. Bazin, his rolling 
boat will be able to steam at the same speed as the quickest 
Channel boats at less than half the cost in coal, and by consuming 
the same quantity of coal the speed will ke doubled. He proposes 
to cross the Channel shortly with it. 


Tuer new tariff of tolls for the North Sea and Baltic 
Canal, which comes into force on September Ist next, provides that 
laden vessels of not more than 400. tons register passing through 
the canal will be taxed at the rate of 60pfgs. per ton, those 
Letween 400 and 600 tons 40pfgs., those between 600 and 800 tons 
30pfgs., and those exceeding 800 tons 20pfgs. The present rate 
is 60pfgs. per ton for vessels not exceeding 600 tons register, and 
40pfgs. for all those above that amount. The minimum charge is 
fixed at ten marks as before. The tax on small German coasting 
vessels of not more than 50 tons remains unaltered at the rate of 
40pfgs. per ton. An important reduction is made in the case of 
empty vessels and of those carrying ballast, which, instead cf 
paying as at present 40pfgs. per ton, will be allowed a 20 per cent. 
rebate on the scale of dues for laden vessels. The minimum 
charge for this class and for the coasting vessels will be six marks 
instead of ten. The towing dues remain unaltered. The original 
tariff provided that during the six winter months all rates should 
be subject to a 25 per cent. increase. This clause was regarded 
as a special hardship, and the Government have wisely yielded to 
public feeling, and have reduced the increase to 10 per cent. 
Finally, it is enacted that for vessels engaged in the North Sea 
traffic the above rates shall include pilot fees from the North Sea 
to Brunsbiittel, the southern end of the canal. 
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AN ELECTRIC DREDGER. 





f. THE accompanying engraving represents a dredger of novel 
construction, which has recently been built by Mr. A. F. 
Smulders, Rotterdam, to the designs of M. Bunau Varilla, 
and is intended for use on the river Esla,in Spain. The 
principal feature in connection with this dredger is that the 
motive force, in the form of electrical energy of high tension, 
may be generated on shore by any convenient means, the 
current being distributed either by overhead wires or cables 
laid under the water. In the particular installation under 
notice the ceniral station is situated on the river bank, and 
furnishes current not only to the dredger, but also to work 
an elevator which returns the material dredged into lighters 
and ballast wagons. All the motions are controlled by one 
man in the cabin, shown. When once in position a heavy 
metallic pile situated on the central line abaft the chain is 
allowed to fall, and penetrates by its own weight the bed of 
the river, forming a pivot around which the dredger can be 
made to describe circles, the movement being effected by two 
screws situated near the bow, and operated by electric motors 
in such a manner that the boat may be rotated in either 
direction. When all the material lying in the circle of 
operations, of which the fixed pile is the centre and the end 
of the bucket chain the radius, has been removed, a second 
pile at the stern, but not on the centre line of the dredger, 
is allowed to fall, and the first one is raised. The second 
pile now forms the pivot around which operations are con- 
ducted, and it will be readily understood that when the 
necessary depth has been dredged by dropping the first pile 
again when the boat has reached a pre-determined position, 
a new area for dredging is reached. The winches for operating 
the bucket chain and raising the piles are operated by electric 
motors controlled in the cabin. The motor for operating the 
bucket chain is capable of developing 45-horse power when 
making 600 revolutions per minute, the reduction of speed 
being effected by intermediate pulleys and belting in the 
usual way. The average power required to work the dredger 
is equal to about fifteen horses, and as the motor is equal to 
45-horse power in normal working, a good margin is left for 
emergency. 

The dynamo machines chosen by M. Varilla are of the 
three-phase alternating type, giving 2000 volts, which pressure 
is transformed on the dredger to 200 volts. B esides operating 
the motors for driving the screws, driving the dredge chain, 
raising the dredge frame, and lifting the piles by electrical 
energy, there is also a centrifugal pump, which is worked by 
electric motor. 








HOLE GRINDING MACHINE. 


THE machine illustrated by the above engraving has 
recently been designed by Messrs. Neilson and Co., Hyde 
Park Locomotive Works, Glasgow, for grinding or lapping 
round holes or eyes in valve motion gearing, brake gear, and 
coupling rods for locomotives, and making them true after 
the eyes have been case-hardened. 

The grinder spindle has a combined rotary and vertical 
reciprocating motion. The rotary motion is conveyed to the 
spindle by bevelled friction wheels driven by belting, and the 
frame or slide carrying the spindle receives its reciprocating 
motion from a lever worked by a crank, variable in throw, 
to suit different depths of eyes. It is driven by a shaft fitted 
with elliptical wheels to accelerate the speed of the crank at 
the dead centres, and thus give an approximately constant 
rate of reciprocating speed. Top and bottom bearings are 
provided for the spindle, so that there is no overhang of the 
grinder when lapping the deepest eyes the machine is capable 
of dealing with. Efficient means are provided for quickly 
withdrawing the spindle when desired, for the purpose of 
gauging the hole which is being lapped. 

The work to be operated on is fixed to the upper bed of a 
compound slide, carried on the table of the machine, and is 
moved in a circular path, so as to bring every part of the cir- 
cumference of the hole in successive contact with the grinder 
which passes through it; the speed being such that the 
revolutions of this circular path do not synchronise with the 
reciprocations of the grinder spindle, so that the grinder 


passes successively over every part of the surface of the | 


hole. 
The circular movement of the upper slide referred to is 
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which is concentric with that of the grinder spindle, and 
which carries a hollow pin or driver on a s]'de at the top. 
This hollow pin works in a bearing on the bottom of the 
upper slide of the compound slide, and it is by moving the 
centre of this pin excentric to that of the revolving worm 
wheel spindle above mentioned that the circular motion is 


oT JON 


ie 


Soe 


i a PTET ri! 


Sway 








| 
| IU mH 


linn oud 


AME __ MAKE Ul HANH 





This centre spindle revolves with the worm-wheel spindle, 
but is accelerated or retarded by difiexential gearing 
brought into action by a handle, and clutches driven by 
mitre wheels on the bottom of the worm-wheel spindle. 

The machine is now at work, and, we are informed, giving 
great satisfaction, the work produced by it being very 
superior in character, owing 
to the steadiness of the 
grinder spindle in having 
top and bottom bearings. 
A heavier feed can also be 
given than would be desir- 
able, or even possible, with 
the grinder overhung on 
the spindle. 


LIVERPOOL - STREET 
STATION WIDENING. 


EXTENSION or PRIMROSE 
STREET BRIDGE, 

WHEREVER public road 
bridges existed over the 
tracks running into the 
terminus at Liverpool - 
street, it is obvious that in 
the lateral extension of the 
same station it became 
necessary to lengthen or 
add new spans to those 
structures. The bridge over 
the Great Eastern line at 
Primrose - street, repre - 
sented in the accompanying 
elevations and sections, is 
an example of a work of 
this description. It will 
be seen from the general 
plan of the bridge in Fig. 1, 
that the line of thorough- 
fare of the extension or new 
part intersects both abut- 
ments on the street, form- 
ing angles of 64 deg. and 
83 deg. respectively with 
each face, which is inclined 
towards the other. As a 
result, the faces of the 
abutments are not parallel, 
and the spans of the two 
principal girders are dif- 
ferent, the north one being 
94ft., and that on the south 
side 118ft ,and their respec- 
tive total lengths 105ft. 4in. 
and131ft. Forthe purposes 
of description and illustra- 
tion it will be sufficient to 
restrict our attention to the 
longer of the main girders, 
as the design and construc- 
tion of both are similar. 
These trusses are virtually 
of the Pratt type, although 
the end panel lengths are 
designed a little differently. 
There are twelve cross 
girders placed 9ft. apart, of 
= the plate type, resting at 
= both extremities on the 
main girders, which are 
39ft. apart from centres, 
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NEILSON’S HOLE GRINDING MAC 


given to the upper slide, and the work fixed to it, and the 


| surface of the hole brought in contact with the grinder. 


The adjustment of this eccentricity, that is, giving more 
or less feed to the grinder, is effected by a centre spindle— 
within the worm-wheel spindle—and mitre-wheels turning a 


efiected by a revolving upright spindle, driven by a worm | screw, which acts on the slide carrying the hollow pin or 
and wheel under the table of the machine, the centre of | 


driver. 





and one short cross girder 
HINE resting at one end on the 
abutment of the old bridge. 
The width of the bridge between the parapets, or rather 
screens—for the former are not supposed etymologically 
to be more than breast high—is 35ft. 2in., and the rolled 
longitudinal steel joint runners connecting the cross girders, 
Fig. 1, are spaced at distances of 4ft. 4in. to 4ft. 8}in. 
An elevation of the south or longer main girder is given in 
Fig. 2, and is of the form which is also known as the N truss, 
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although the designation strictly applies to only the left half 
of the elevation. Similarly to the girders of the Worship- 
street bridge, described and illustrated in our impression of 
April 24th last, the upper boom is curved, but the truss is of 
a different character. There is but one set of diagonal bars, 
which are ties in this instance, and the vertical members are 
struts, although this disposition of the members composing 
the web is sometimes reversed, not, however, in our opinion 
to advantage, when the girder is constructed wholly of steel 
or iron. American engineers, who, it may be fairly 
stated, are facile princeps in every matter relating to the 
design and construction of open web or trussed girders, prefer 
ia similar instances to make the vertical members struts, and 
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Details of South Girder. 


braces is redundant, as the central pa 1els are indeformable with 
one of them, but practically both are required. The plates 
composing the upper flanges are eight in all, 1ft. 9in. broad 
by 4in. thick, including the outside cover plate, and their 
greatest length is 30ft. 2in., thus bringing up the weight of a 
single plate to half a ton. The angle irons in the flanges are 
44in. by 44in. by 4in., covered with wrappers at the joints 
3ft. 4in. in length, of angle iron 4in by 4in. by gin. A similar 
number of horizontal plates and angle irons of the same 
scantlings compose the lower boom. The cross girders are 
placed at the lower apices, that is at every point of intersec- 
tion of the lower boom, and the vertical and diagonal bracing 
of the web. 





the last or end panel lengths, and their scantlings are 2ft. by 
1jin. Corresponding to the same longitudinal positions in 
the main girders the dimensions of the diagonal tie bars vary 
from 10in. to 1ft. Gin. by 14in., and they all terminate flush 
with the vertical plates of the booms. The struts are com- 
posed —Figs. 3-5—of four vertical plates, two of which are 
placed transversely to the main girders, and two in the same 
longitudinal plane, and terminate like the diagonal tie bars 
flush with the vertical plate of the booms. Where the two 
former plates, which are uniform in thickness, in each twin 
girder nearly meet at the centre space of lin. between them, 
a couple of plates are riveted along the vertical joint, and the 
double struts thus united form a complete diaphragm between 



















oc 


' 
Ki. 
thee 





c 
Da, ee 








































e000 Of 

0 0 © off 

000 OF 

90 2 Of 
k IIe 

hick, oo | 

AA 


















































°o 




















Fig 5 














{ co20000% 






























































































Detail of Roller Bearings 
Bed Plate in Section. 


the diagonal bars ties. It is true that in the Howe truss 
these conditions are reversed, but then that truss is a com- 
posite one, and partly of iron or steel, and partly of timber. 
The girder, Fig. 2, is divided into fourteen bays or panels, 
all of which are 9ft. in length between the centres of the 
vertical members, except the last bays at the ends of the 
girder, which are 11ft. 6in. long each. Consequently the 
girder is symmetrical in elevation, about a centre line drawn 
vertically through the axis of the strut separating the two 
middle bays, which are both counterbraced, that is provided 
with an additional diagonal tie bar each, to suit the require- 
ments of a rolling lead, Theoretically one of these counter 





Elevation cf Rolier Bearings. 
GREAT EASTERN RAILWAY WIDENING WORKS—PRIMROSE-STREET BRIDGE—DETAILS 


In Figs. 3, 4, and 5 are given details of the construction of 
the main girders, from which it will be seen they are built 
up of twin girders, as was the case with respect to the bridge 
at Worship-street. At the centre the girders are 12ft. in 
depth from inside to inside of the plates, forming the booms. 
In addition to these plates and angle irons, the upper and 
lower booms of each of the twin girders have a vertical plate 
riveted in between the angle irons, with rivets lin. in 
diameter, with a pitch of 4in. These vertical plates—Figs. 3-5 
—have a uniform depth of 1ft. 6in., and a thickness varying 
from fin. at the central bays to 1gin. towards the end. The 
depth and thickness of these vertical plates are increased in 


Plan of Roller Carriage 


the twin girders, as shown in Fig. 4. The two other vertical 
plates at right angles to these are 5in. by }in. at the central 
panel of the main girders, and increase in the end ones to Tin. 
by 14in. Four vertical angle irons, each 3in. by 3in. by }fin., 
rivet up the component parts of the struts with rivets in. in 
diameter. The attachment of the struts and ties of the 
web to the booms are effected by strong gusset and con- 
necting plates, the dimensions and thicknesses of which are 
proportioned to those of the members forming each apex or 
junction, as shown in Figs. 3 and 4. 

The bearings of the main girders are adjusted upon the 
eombined recker and roller syster. One end of each of 
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the main girders is fixed and the other free to move—Figs. 
6-8—on rollers arranged as follows. Beneath the bearing 
area of the girder and to the underside of the lower booms 
is riveted by countersunk rivets passing through the end 
plates and angle irons a wrought iron plate 1fin. thick, 5ft. 
in length, and 4ft. Gin. in width. This bearing plate is bolted 
down to the upper half of a pivoting block or rocker—Figs. 6 
and 8 —by sixteen bolts 1}in. in diameter, the heads of 
which dip under the top flange 3in. thick of the rocker, and 
the nuts are tightened up over the longitudinal end plate of the 
lower boom. The upper half of the rocker, which is exactly 
similar to the lower, rests upon a steel pin Gin. in diameter, 
which bears in its turn upon the lower half. Underneath 
the rocket, which is 4ft. Gin. long, 3ft. 6in. broad, and 1ft. 5in. 
deep, is placed the roller frame of wrought iron bars jin. 
thick, 5ft. long, by 3ft. Sin. wide, and 24in. deep. Seven 
rollers, spaced Sin. apart from centres, and each 4in. in 
diameter, work in this frame on bearings lin. in diameter. 
These rollers are free to move on a partly hollow cast iron 
bed plate 5ft. 6in. in length, 5ft. in breadth, and 10in. in 
height, of which an elevation and section are shown in 
Figs. 6 and 8. 

The general cross section of the bridge on the square 
is given in Fig. 9, which includes a roadway 20ft. in width 
and two footpaths 7ft. Tin. wide each. A substratum of con- 
crete ift. in depth carries the asphalt surface of both road 
and footways, that material being used in place of the wooden 
setts laid down over Worship-street bridge. Arched plates of 
cast iron support the concrete, and rest upon small longi- 
tudinal wrought iron plate girders running between the cross 
girders and riveted to brackets connected to the webs. The 
depth of the cross girders is 3ft. between the flange plates, 
and each flange is built up of three plates as follows :—One, 
28ft. Sin. in length, 2ft. in breadth, and gin. in thickness; a 
second, 26ft. long, 1ft. Gin. in breadth, and also fin. thick; 
and a third, 23ft. in length, and with the other dimensions 
the same as the second plate. A pair of Z irons 3}in. by 
3lin. by fin. are riveted to the main girders and the strut 
diaphragms, as shown in Figs. 9and 10. The details of the 
manner in which the connection of the principal and cross 
girders, that of the cross girder and of the longitudinal 
stringers, and the whole of the arrangement of the iron plat- 
form of the bridge is effected, is shown in Figs. 10 and 11. 
The junction of the cross girders with the main girders is 
accomplished by extending the web of the former for its full 
depth through the whole cross section of the twin girders. 
In this position it constitutes the lower portion of the vertical 
diaphragm between the struts in the web of the main girders 
already described. The necessity for this strong vertical 
attachment of the cross girders arises from the fact that the 
cross girders have but a very small bearing on the main 
girders. This is inevitably the case in all “‘ through” bridges 
in which the cross girders rest upon the inner edge of the lower 
flange of the main girders. The strong vertical attachment 
serves to render nugatory the objection that has been raised 
against the one or lop-sided bearing of the cross girders upon 
the main girders. The horizontal joints between it and the 
upper part of the diaphragm are covered by wrappers, 8in. 
broad by gin. thick—see Figs. 10 and 11. This extended part 
of the web of the cross girder is riveted to the vertical angle 
irons of the strut diaphragms, both of which are bent over at 
the extremity to form a connection with the lower flange of 
the cross girders to which they are riveted. In addition to 
this compact and substantial mode of attachment to the main 
girders, the cross girder is provided with a bed or bearing. 
A short plate, 1ft. long and jin. in thickness, is riveted to 
the inner edge of the lower flange outside the longitudinal 
angle iron. To this bed-plate, which is of the same width as 
that of the flange resting upon it, is bolted by eight rivets 
the lower flange of the cross girders. 

The material of which the footpaths are composed is 
retained in position at the sides by cast iron earth plates, or 
iron ballast boards, as they might be termed, indicated in 
Figs. 9 and 10 by the letter B, and shown in elevation, 
section, and detail in Fig. 12. The plates are of a length of 














Elevation of Cast 
Iron Earth Plate 
Fig 12 









9ft. 4in., of a depth of 2ft. 10in., and gin. in thickness, with 
a moulded upper edge and stiffening fillet pieces on the out- 
side ; they are lap-jointed in the thickness of the material, 
and bolted together by six bolts #in. in diameter. 

It will be seen, on referring to Fig. 13, that the web of the 
longitudinal wrought iron bearers is prolonged to the extent 
of 4in. beyond the angle irons which form the upper flange, 
and that the sides of the cast iron arched plates are bolted 
to these prolongations by bolts gin. diameter, so that the 
veb, which is Zin. in thickness, fits in between the arched 
plates. A camber of 2in. is given to the plates, which have 
a uniform thickness of 3in., and are 4ft. 34in. long, and 
3ft. 83in. broad. Over the longitudinal bearers the cast iron 
arched plates are connected by a simple lap joint 3in. in 
width, and fillets are cast on to strengthen them. The 
longitudinal bearers are 1ft. deep, and are built up of equal 
upper and lower flanges consisting of a pair of angle irons 
3hin, by 34in. by Zin., and a web plate gin. in thickness. 
Where the upper flange of the bearer meets that of the cross 
girder, as shown in Fig. 14, the angle irons constituting the 
former are discontinued, and the cast iron arched plates 
bolted down to the horizontal through plate of the cross 
girder, which is 2ft. by $in., and has already been referred 
to. The bearers themselves are carried on small angle iron 
brackets Gin. by Gin. by }in., riveted to the web of the cross 
girders. It will be observed that in Fig. 13 the side flanges 
of the cast iron arched plates do not touch the protruding 
webs of the longitudinal bearers. The open space on each 
side of the web is fin. in width, and is filled up with rust 
cement, as shown in Fig. 15. 

We are indebted for the drawings accompanying our article 
to the courtesy of Mr. John Wilson, M. Inst. C.E., Engineer- 





in-Chief of the Great Eastern Railway, and for the photograph 
which represents one of the girdersin course of erection, and for 
some further particulars to Mr. H. A.G. Sherlock, M. Inst.C.E., 
who acted as resident engineer to the company during the con- 
struction of the works. The contracts were carried out for 
this bridge by the same firms whose names we have men- 
tioned in connection with our description of Worship-street 
bridge, and also in our previous articles relating to the 
general widening and extension of the metropolitan terminus 
of the Great Eastern Railway. 





THE AIMS OF TECHNICAL COLLEGES. 





THe following abstract of an address by one of the very 
foremost of Germany’s professors of engineering, and at the 
same time an engineer practising with distinction, and by 
this means in constant touch with the practical working 
requirements of engineers and of manufacturers, will interest 
many of our readers. England is waking up to the fact that 
the modern craze for mixing up colleges and workshops is a 
dangerous one, and Germany is finding that the more she 
grows in practical commercial engineering the more the real 
workshop becomes the most important training ground. 
Consequently, she is reverting more to the old British prac- 
tice. The German technical colleges have developed in the 
three last decades remarkably quickly, but quicker still has 
been the progress in the technical arts, and consequently also 
the growth of the demands made on technical education. If 
these demands are to be met, a reform of technical instruc- 
tion is unavoidable. 

‘‘Knowledge of reality is the basis of technics, and with this, 
knowledge of nature, insight into physical things, not however 
mathematics, the true element of the engineer. This does not 
always receive due consideration in our colleges. All instruction, 
even in the highest grades, must be objective and yet combined with 
scientific accuracy. Here the prevailing school fails. How much 
the scholar has to learn in words and conceptions, how much is 
described to him in words, how much he has to describe, and how 
little is shown to him that he can see and observe, that he must 
himself represent in drawings or sketches ! 

Such way of instruction deceives as to the difficulties of reality, 
and the consequence is fear and flight from reality. The school 
must develope the sense of observing accurately ; exercise in this 
respect, the developed powers of observation and imagination must 
be brought to college just as the knowledge of languages, mathe- 
matics, and drawing. 

But for technical activity knowledge alone without the capacity 
to put it into use is not sufficient. The practical application is 
necessary to complete the theoretical knowledge: it is the higher 
step in knowledge, general theoretical knowledge being the first. 

Knowledge without practical application is the cause of the 
growing disinclination of youth to do detail work, and at the same 
time of the increasing uselessness of those who have only scientific, 
i.e., one-sided theoretical education. Another result is the 
decrease in self-education by independent work. The formal doing 
of the full amount of school work and passing the necessary 
examinations contributes its quota in keeping back youth from self- 
education. 

The consequences are known: the mere acquiring of privileges, 
a mighty crowding, especially of the most talented, to get high 
positions where there is little work, to get an office attractive on 
account of the support and social position which it affords, holy 
horror of the struggle for existence, of productive work, of respon- 
sibility and of all ‘‘ uncertain future.” 

Less serious persons are conceited, consider what they have 
learned sufficient for all active life, confase self-made suppositions 
with reality, and so superficiality, contempt of experience, over- 
estimation of what they have learned, flourish. Ail their mental 
energy is expended in fruitless criticism, and they boast of 
superiority over all who have not reached the same rank in the 
same way of advancing. 

The entire rearing must be permeated by the practical spirit. 
The Germans tend by nature to the dogmatical, to dreaming; 
while the Anglo-Saxons take hold of everything from the very 
beginning practically and technically. Impractical sense is a 
German hereditary and educational mistake. On this account we 
must avoid excess of learned training; for this reason we need 
before all other things technical training, which teaches to think 
practically and put into use, which trains a practical and not a 
learned youth. 

The point of view of economy must receive more attention than 
heretofore in technical instruction. The knowledge of economics, 
of one’s own country as well as of foreign countries, is becoming 
to-day more and morenecessary. We livein a time when mistakes 
in economy weigh the heaviest, and when nations bleed to death 
more easily by them than on battlefields. With us the state and 
its officials exercise an unhealthful influence on the practical and 
economical sense, because all higher studies are arranged specially 
for the training of state officials. A great hindrance is the age 
that our students reach before they enter into active life. The 
gymnasial examination, f. i., occurs often in the twentieth year, 
the builder’s examination (Baufihkrerpriifung) in the twenty-fifth 
year ; in the meantime our competitors in foreign countries have 
been already from five to seven years in active life. Since a 
military year is unavoidable, a shorter and more suitable prepara- 
tion, and only a three years’, but practical, fruitful college course 
must be the aim. 

The reform of technical education must be sought for in several 
directions. 

The training previous to technical instruction must also lay 
stress on the special capacities needed for technical activity ; 
power of observation, of imagination for space and form, capacity 
of representing the objects of imagination by drawing, and before 
all else the capacity of correctly seeing things as they are. This 
demand is not filled at present. 

The scientific preparation in the colleges should not consist in 
abstract doctrine, but must from the beginning show the difficulties 
which arise in actual experience, and the application which alone 
leads to the complete mastery of the elements. The scholar can 
only putinto use that of which he is master, that which he has 
digested. This demands the utmost limitation of the matter, and 
time for assimilation. 

The instruction in all the sciences must therefore for the average 
of the students be brought down to the necessary minimum, but 
this minimum be fully mastered and put into use, 

The study of the technical sciences has not for its aim to turn 
out perfect engineers, but it must so develope the capacities that 
practical life will seem only a natural growth from the instruction ; 
it must train practical, responsible helpers, teach the varied con- 
ditions of reality, the practical application and execution for the 
special case. 

Also the technical sciences have to teach for the average of the 
students only the fundamental principles, the amount that is abso- 
lutely necessary, but to demand complete mastery of that. The 
particular learning of engineering begins in practice. Necessary 
are: more thorough knowledge by means of practical application, 
and teachers who understand such application and work in the 
spirit of true practice and economy. 

The teachers of the technical sciences must be acquainted with 
the actual facts from their personal activity and must be masters 
of, and know how to put into practice, the art which they under- 
take to teach. 

On the other hand, opportunity for the highest special scientific 
training must be guaranteed, which is indispensable for the solu- 








tion of numerous technical questions; such training _ 
ought to be offered only to select students, we menroree, 

Arrangements for examinations are necessary, which shall be f 
equal value with those for publie service, but which corres ond te 
tec..nical activity, admit of the development of individualtt = a 
prevent the abnormal crowding into state offices and the rival to 
course of education, ' oe 

In the technical colleges a lively mental competition of the 
teachers ought to be produced by parallel ‘professorships Br 
by attracting teachers from practical life. The success of “o 
colleges and of the national productive activity is dependent y ‘a 
this. The damaging of an entire generation and nation by a Pre 
college teacher who is not capable of doing his work, an whew i 
false or outlived reputation surrounds, is much greater than the 
damage which dozens of dismissed army oflicers would have aan 
able to do. . 

Professor Riedler elsewhere draws attention to the mis. 
taken appreciation in which some British talkers speak of 
German technical college training, such as the remarks of 
Lord Rosebery at Epsom. Germany sees her error, but our 
scholastics clamour only for more subscriptions for more 
colleges and harmful scholarships and enticements to und 3 
rate workshop hard work. 








CATALOGUES. 


La Manufacture Francaise d’Armes, St. Etienne, Loire. Guns 
and all manners of sporting outfits.—This book contains nearly 60) 
pages, and is illustrated by many hundreds of engravings and 
some excellent specimens of the colour printer’s art. 

Holden and Brooke, Limited, Manchester, Anti-primers and 
Steam Dryers.—Contains useful information for steam users, 

The D. P. Battery Company, Limited, 66, Victoria-strect 
London, S.W.—Storage batteries and accessories. P 

Green and Boulding, London, The Buffalo injector, Shipman 
engine, metallic packing, valves, cocks, &c.—This catalogue com- 
mends itself to us on account of its handy size, and clearness of 
arrangement. 

C. D, Mominger, London.—Machines, tools, and wood-working 
appliances. 

T’. Cooke and Sons, London and York.—An illustrated catalogue 
of theodolites, tacheometers, levels, sextants, planimeters, and 
other surveying instruments. The book is well printed and is 
provided with a stiff cover. 

J. Bagshaw and Sons, Limited, Batley.—Besides being an illus- 
trated price list of wrought iron pulleys, shafting, and friction 
couplings, this book contains useful rules and tables for engineers 
and architects, and is, moreover, of convenient size and bound in 
cloth cover. 

C. W. Burton, Griffiths, and Co., London.—A number of separate 
lists with illustrations and particulars of tools useful to bicycle 
makers. The tools are the manufacture of the Garvin Machine 
Company, New York. 

Hayward -'T'yler and Co., London.—This is an illustrated cata- 
logue of pumps and pumping machinery and pump specialties, and 
has as an appendix a section devoted to useful notes and tables, 
In point of get up the book is worthy of a place in any engineer’s 
book-case. 

William Rose and Co., Manchester.—Messrs. Rose’s catalogue 
contains every imaginable requisite for fire-stations, from steam 
fire-engines to tiremen’s belts. It is well printed on good paper. 

C. Challenger, tratfic manager to the Bristol Tramways and 
Carriage Company, Limited, sends us a treatise written by himself 
on self-acting rain-proof seats for tramcars and ’buses. A tramway 
seat should not be difficult to describe, but we have read Mr. 
Challenger’s treatise and are still ignorant of the general construc- 
tion of this seat, nor is there an illustration of it from which some 
idea can be gleaned. 

The I. E. 8. Accumulator Company, Limited, Westminster. 
Price list of accumulators, 

Darling, Brown, and Sharpe, Providence, U.S.A.—Stee! rules. 

Hardy and Padmore, Limited, Worcester.—The ‘‘ Ideal” gas 
engine. 

A. B, Pescatore, Manchester.—This is a price list of the Tudor 
accumulators, with instructions for charging, discharging, and 
supervision, 

John and Henry Gwynne, Hammersmith, London.—This is a 
well illustrated pamphlet describing the ‘“ Invincible” centrifugal 
salvage pumping plant. The illustrations are half-tone repro 
ductions of photographs of wrecks and stranded vessels which 
have been floated again by the use of Messrs. Gwynne’s plant. The 
book is worthy of a better cover. 

Fairburn and Hall, Manchester.—Injectors, water elevators, 
blowers, silent heaters, valves, fittings, &c. 

Frank Pearnand Co., Limited, Manchester. Pumping machinery. 
—Considerable taste is displayed in the get up of this handy cata- 
logue. The engravings and typography are alike excellent. 

Bolling and Lowe, London.—Portable railway plant, weigh- 
bridges, locomotives, and trucks. 

The Safety Tread Syndicate, Limited, London.—Non-slipping 
stair treads, hydrant and man-hole covers. 

John Abbot and Co., Limited, Gateshead-on-Tyne.—A nicely 
.rranged catalogue of brass and metal work, sections of iron, 
engineers’ and blacksmiths’ tools, &c. 

The Union Gas Engine Company, San Francisco.—This catalogue 

comprises some forty pages of illustrations and particulars of the 
Union oil engines and launches. The engravings are particularly 
good, 
The General Electric Company, Limited, London.—This is a very 
excellently appointed book, containing in its thousand pages 
illustrated particulars of every conceivable device useful to the 
electrical engineer. The section devoted to motors and their 
application is interesting and up to date. There is in this section 
a very full explanatory text, in which the principle, construction, 
action, and efficiency of the electric motor, of both direct and 
alternating current types, are amply explained by the aid of 
excellent diagrams and tables. The constructive portion also 
includes graphic directions for installing electro-motor plant, and 
estimating for it. Direct current, alternating, three-phase and 
polyphase motors of various powers are shown applied to fans, 
launches, drilling machines, lifts, cranes, coal cutters, tram cars, 
autocars, factory equipments, lifts, and domestic machinery. The 
catalogue is well bound, but would be improved if the firm’s name 
were printed on the back. 

John J. Royle, Manchester.—This is a sectional catalogue 
devoted to the ‘‘ Row” tube and its applications. The ‘“‘ Row” 
tube is formed by indenting or flattening a circular tube in such a 
manner that the indentationsso formed intersect each other at right 
angles, so that a column of liquid passing through is broken up 
and diverted into contact with a large amount of impinging 
surface. - 

William Allchin, Northampton.—lIllustrated catalogue of traction, 
portable, and stationary engines, road rollers, and sawing ma- 
chinery. 

The Maunesmann Tube Company, Limited, Landore.—Weldlcss 
steel tubes for all purposes. The book contains useful information 
regarding tests of tubes, &c. 

The Salvage Patent Appliances Syndicate, Liverpool.—Salvage 
appliances, consisting of pontoons and machinery for raising sunken 
vessels, 

The United Asbestos Company, Limited, London.—A complete 
catalogue of the manufactures of this firm, interspersed with il!us- 
trations showing the processes through which the material passes 
in the works, 

Dorman, Long, and Co., Limited, Middlesbrough.—Catalogue of 
steel sections. This book is a nice size, nicely bound, well printed, 
and contains quite a fund of useful information concerning beams 
and girders, 
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THE EFFECT OF RETARDERS IN FIRE TUBES 
OF STEAM BOILERS.* 
By Jay M. WHITHAM, M. Am. Soe. M. FE. 


THE trials were conducted on a 100-horse power horizontal tubu 
lar boiler at the Sutherland Avenue Station of the Philadelphia 
Traction Company, Philadelphia. _The purpose of the trials was 
to ascertain under what condition, if any, retarders in the fire tubes 
would add to the efficiency of the boiler. 


Dimensions and Pro, ortions of Boilers and Setting. 
6Cin. by 20ft. 


Foiler shell 
. Jin. by 20ft. 


Tubes, 44 .. 





Grate surface .. «. «. 26°7 square feet 
Water heating surface... .. .. .. 1187 square feet 
Ratio of heating surface to grate area 42°6 tol 


Steam drying surface in top of shell 150 square feet 


Boiler set with a return pass over the top. Ten such boilers are 
connected to a brick stack 10ft. diameter by 175ft. high. During 
the tests from four to seven of these boilers were run in connection 
with the boiler tested. On certain tests retarders were used in the 
tubes. These were made of loosely fitting strips of No. 10 sheet 
iron, running the whole length of the tubes, and twisted to a pitch 
of 10ft., or making two entire convolutions in the length of the 

ba. | 
the tests were conducted according to the methods advised by 
this society, and all instruments used were standardised. 1. Ken- 
nedy, a careful and skilful fireman, fired on all the tests. The 
boiler tubes were clean at the beginning of each test, while the 
boiler was fairly clean on the water side. Several of the tests were | 
duplicated in order to make sure that no error existed. 


RESULTS OF THE TRIAL, 

(al.—The coal was practically uniform in quality on oJ] the 
tests. The percentage of ash and refuse varied from 8°72 to 
425 per cent. f ; 

Draughts.—The disght was measured in the furnace, in the 
front connection, and in front of the damper at the rear end of the 
return pass over the top of the boiler. The damper was manipu- 
lated so that the draught would be just sufficient to burn coal for 
the power desired to be developed on each test. 

Table I. compiled from the results obtained in the tests should 
be valuable in predicting the draughts needed for any rate of com- 
bustion from 5 1b, to 40 1b, an hour per square foot of grate with 
bituminous coal, natural draught and horizontal tubular boilers, 
while it should be of use also with water-tube boilers 


TABLE 1.—Draught Required Sor Boiler with 


Combustion. 


Various Rates of 


Resistance due to. Total draught. 








Pounds of BS Ss = 
dry coal os Ss ee £ 
burned an Ss -g xe 
hour per 3 & & oo 
|. ft. of 2 pa 5 
rate, § 2 Pe 
fi = A 
inch. inch. inch. | inch. | inch. 
* eel oe 0°04 _ 0°04 0°08 
s , 1) O28 0°05 0°02 0°04 0°16 
10 We 0°13 0°07 0°03 0°05 0°20 
2 co. ‘pf eee 0°07 0°04 0°05 0°24 
l4 0°19 0°10 0°08 0°05 0°29 
15 = 2 0°20 O'll 0°03 0°05 3 
16 o wep Orme O-12 0°03 0°05 
1s «oe oe] Ome 0°13 0°06 0°05 
20 se. oat eco Ore 0-08 0-06 
22 se” ant Oe 0°18 Orl2 0-06 
2 os 03] San 0°22 0-19 0°06 
28 a wat ee 0°24 0°27 0-07 
80 .. ..| 0°30 | 0°27 | 0°3 0°07 
34 ea) ew 0°31 0°88 0°08 0°63 
26 .-| 0°33 0°34 0°40 0°08 0°67 
40 oa woh Oe 0°38 0°46 0°08 0°74 


Quality of steam.—The steam was practically dry for every con- 
dition of the tests, however much the boiler was pushed in 
capacity. This is due to the large liberating surface in boiler and 
the use of dry pipes. 

Ecmomic evaporation.—Table II. shows tests with and without 
the use of retarders. The advantage due to retarders is as high 
as 18 per cent. when the boiler is greatly forced. The tempera- 
ture of the waste gases is always less when retarders are used. 


TABLE Il.—Results of a Series 


| the hot gases, and it does it in two ways. 


economic workings of the boiler when run at from 50 per cent. | 
boalow to 70 per cent. above its rating, i.e, when making a horse- | 
power an hour on anywhere from 21 ‘7 to 6 ‘7 square feet of heating | 
sirface. The cost of fuel per horse-power was as follows, for the 
t2sts made with retarders in the tubes :— 
Boil2r, horse-power :— 
52°4 77°3 1042 127°5 148°6 169°1 197°3 226°1 
Dry cal per hor 
$90! 





-] : 
21 3°15 318 3°14 3°11 3°23 3°23 

It is, therefore, evident that retarders enable a boiler to be run 
as economically on five square feet of heating surface to the horse- 
power as on 21°7 square feet, or, practically, as on any number of 
s juare feet between these limits. 
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Temperature of waste gases 


Diagram Showing Fuel Saving due to the Use of Retarders 
in Steam Boiler Tubes. 


Conclusios.—(1) Retarders in fire tubes of a boiler interpose a | 
resistance varying with the rate of combustion. (2) Retarders re- 
sult in reducing the temperature of the waste gases, and in in- 
creasing the effectiveness of the heating surface of the tubes. 
(3) Retarders show an eccnomic advantage when the boiler is 
pushed, varying in the tests from 3 per cent. to18 per cent. (4) 
Retarders should not be used when boilers are run very gently, 
and when the stack draught is small. (5) It is probable that retar- 
ders can be used with advantage in plants using a fan or steam 
blast under the fire, or a strong natural or induced chimney draught, 
when burning either anthracite or bituminouscoals. (6) Retarders 
may often prove to be as economical as are economisers, and will | 
not, in general, interpose as much resistance to the draught. (7) | 
Retarders can be used only with fire tubular boilers. (8) The | 
economic results obtained on the boiler tested are ideal, showing 
that it was clean, the coal good in quality, and the firing skilful. 
With retarders the tubes are more effectively cleaned than without 
their use. (9) The tests prove that the marine practice of using 
retarders is good, and that the claim, often advanced, that they 
show from 5 per cent. to 10 per cent. advantage, holds, whenever 
the boiler plant is pushed and the draught is strong. 


DISCUSSION, 


Charles Whiting Baker: It is rather a curious fact that while 
‘*retarders,” as they are called, have been used more or less for 
several years, and in some instances with very notable advantage, 
Mr. Whitham’s paper, so far as | am aware, Is the first extended 
account of their use and their advantages which has appeared in 
technical literature, although of course allusions to their use in 
connection with various steam plants have been made in various 
papers. Another curious fact is that the action of retarders in 
the flue has been generally misunderstood, as is indicated by their 
name. The retarder does, of course, obstruct and retard the flow 
of gas through the flue, but this is by no means the purpose for 
which it is placed there. If it were desired simply to make the hot 
gases flow more slowly through the tubes, the simplest and best 
way is to check the draught by dampers in the chimney or at the 
ash pit. What the so-called retarder does that is beneficial is to 
increase the amount of heat transmitted to the tube surface from 
First, by a mixing 
action upon the gas in the tube. The friction upon the surface of 
the retarder aids in stirring up the gas in its passage through the 
tube and mixing the hot gas at the centre with the cold film next 
the surface of the tube. Also in every horizontal tube there is a 


of Trials on a 109-H.P. Horizontal Tubular Boiler, to Determine the 








| of hot gas is caused to flow from a lamp, 
| suitable source, and the amount of heat transmitted to the 
| water in a given time is measured. The test is then repeated 


| increase in temperature of the gases ff 


the percentage of increase in heat Y} 
transmitted due to radiation is larger | 
in vertical tubes than in horizontal, (j—} 

| on account of the fact that a given Sjj— 





of radiating surface and on the difference in temperature between 
the radiating surface and the surface 
of the tube. A radiator of cross 
shape, like that shown in the accom- 
panying cross section of a tube, has a 
radiating surface nearly 14 times as 
great as the inner surface of the tube, 
and experiment shows it to radiate 
nearly twice as much heat in a given 
time as a flat strip of a width equal 
to the tube diameter. 

I] have made numerous experiments 
to test the efficiency of radiators with 
the apparatus shown in the accom- 
panying sketch. It represents a 
section of a single tube of a vertical 
The water space surrounding 











Cross Section of Boiler 
Tube with Radiator Inserted. boiler. 
it is well protected bya non-conductor, 

so that the loss of heat is very small. Through the tube a current 


gas jet, or other 


under identical conditions, except that a radiator of the form 
shown above is placed in the tube. 

The incr2ased amount of heat trans- SECTION 

mitted t» the water is taken as the | 





amount due to the radiation from the 
internal piece. Experiments with , 
this apparatus show the following [\ { 
genera! results:—(1) That the per- // 
centage of increase in heat trans- NN 
mitted duc to radiation increases with 





HH} 
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passing through the tube. (2) That 


ARN EOH 





area of heating surface in a horizontal 
tube absorbs heat faster by direct 
contact with the gases than the same 
area in a vertical tube. In general, 
the experiments showed that with 
vertical tube heating surface and gas 
passing through the tubes at a tem- 
perature sufficient for the tube to 
transmit 1000 to 3000 B. T. U. per 
square foot per hour, the insertion 
of a radiator would cause an in- 
creased heat transmission of 200 
B. T. U. to 1200 B. T. U. per square 
foot of radiating surface per hour; 
or, in other words, the insertion of a 
radiator in that part of a tube in 
which the gas is of high temperature 
appears to increase the amount of 
heat absorbed from 20 deg. to 
40 deg. These experimental figures 
for the amount of heat transmitted 
by a radiator in a tube are corrobor- 
ated by the figures for relative radia- 
tion and convection given by D. K. 
Clark in his treatise on the steam ayparatus for Measuring 
engine, page 68, et seq. The radia- jncrease in Transmission of 
tors possess the advantage over the Heat to the Tube Surface 
spiral retarders described by Pro- due to Radiation. 
fessor Whitham, that they do not ® 
obstract the draught to so great an extent, and they interfere 
less with the cleaning of tubes with the steam jet blower. — 

Experiments on actual boilers indicate that either device is most 
useful on boilers with short tubes of not too small diameter, and 
with an abundance of draught. With either device the tube sur- 
face must be kept clean, otherwise the increased efficiency will 
soon disappear, as is the case with the Serve ribbed tubes when 
care is not taken in this respect. It appears likely that either of 
these devices may be used with especial advantage, therefore, 
where a clear fuel like gas or oil is used. Another application of 
these devices which appears to have promise is to the tubes of 
vertical boilers of the Corliss or Manning type. An objection t 
these otherwise excellent types of boilers is the very high hea 
room that is required to get in tubes long enough to extract the 
heat from the gases with reasonable completeness. By the use of 
some device to increase the tube-heating surface efficiency, — 
shorter tube should be permissible, with a consequent reduction in 
the height of the boiler. 
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Value of Retarders in the Tubes. 





Duration of trial, hours .. .. .. 9 9 9 9 9 9 9 9 91 9 9 9 9 9 9 9 9 
With or without retarders in tubes Without. With. Without. With. | Without. With. | Without. With. Without. With. | Withcut. With. Without. With. | Without. With. Without. 
Absolute steam pressure in boiler, Ib... 2. 2... ee . | 135°20 133°16 | 1385°45 23°35 | 187°17 134°90 | 138°3 133°90 126°70 182 °80 36-23 183°52 , 136°90 123°56 | 186°59 33°53 35°66 
Draught in pass over boiler at damper, inches .. .. .. .. 0°16 0°15 0°21 0°28 0°33 0°31 0 0°38 0°65 hae | 0°é2 “67 
Draught in furnace over top of fire,inches.. .. .. .. .. 0°07 0°07 0°13 0°13 0°17 017 0°20 0°36 6°24 0°20 

Temperature of fire-room, be. Eee 70 o4 67 104 70 75 102 78 99 

Temperature of escaping gases, deg. Fah. .. .. .. .. ..| 371 351 414 361 444 412 424 26 490 a1 

Percentage of ash and refuse indrycoal .. .. .. .. .. 8°33 8°72 6°04 7°42 6°15 5°55 5°81 4°63 5°49 4°43 

Quality of steam, dry steam taken as unity a a ae 0°99 0°99 0-99 0-99 1°00 0-99 0-99 0°99 0°99 0-99 

Water evaporated" per Ib. of dry coal, Ib... 2... we. 10°43 10°44) 10°70 10°72 | 10°58 10°92 10°86 10°26 10°68 9°84 

Water evaporated* per lb. of combustible, Ib. .. .. 2.) ..| 11°38 11°43) (11°38 11°57 | 11°29 11°56 11°53 10°76 11°20 | 10°29 

Saving in dry coal by use of retarders, per cent. ter. 6h —3°22—— 4°02. —— 4°(9-— — 8 

Water* per hour per sq. ft. of heating surface, Ib. .. .. .. 1°59 1°59 2°25 2°3 3°03 8°16 3°80 6°06 6°59 

Dry coal burned per hour per sq. ft. grate surface, 1b... .. 6°49 6°49 8°89 9°38 | 12°18 12°30 | 16°35 26°55 30°10 

Boiler H.P., basis 344 1b. water, 212 deg. Fah., per hour, H.P.| 5274 52°4 74°6 77°3 99°7 104°2 125°3 1$9°7 217 °4 

Heating surface per H.P. developed, sq. ft.. .. .. .. ..| 21°7 21°7 15 “68 )°23 





Herein lies the advantage of retarders. Their use renders more 
efficient the heating surface of the tubes, enabling the gases to be 
reduced in temperature, and the same capacity of boiler to be 
developed with a less expenditure of fuel. 

The accompanying cut shows at a glance the usefulness of 
retarders, A reduction in temperature of the waste gases shows 
at once a decrease in the coal consumption, as follows:- 


52-H.P., gases reduced 20 deg. Fah., fuel saving 0°0 per cent. 


75-H.P., ‘a 53 deg. Fah., i 0°0 per cent. 
10(-H.P., 7 82 deg. Fah., oa 3°2 per cent, 
125-H.P., Pe 46 deg. Fah., s 4°0 per cent. 
150-H.P., “ 19 deg. Fah., = 8°83 per cent. 
170-H.P., Be 59 deg. Fah., oe 3°6 per cent. 
20-H.P., pe 36 deg. Fah., ‘a 4°1 per cent. 


225-H.P., 
230-H.P., 


” 26 deg. Fah., Pe 
9 123 deg. Fah., is 


: Variation of economy with capacity.—By Table II. we see that | 
the 100-horse power boiler, rated on 11°37 square feet of water- | 
heating surface to the horse-power could easily develope over 
200-horse power. At its rated power 3°03 Ib. of water, from and 
at 212 deg. Fah., were evaporated per hour, yet there was no 
difficulty in evaporating 7 ‘26 lb. to 1 square foot, or in getting a | 
horse-power on 4°76 square feet of heating surface. The cost in 
fuel of a horse-power was as follows for the tests made without the 
use of retarders :— 

Boiler, horse-power :— 
£2°4 74°6 99°7 125°8 
Dry cal per horse-power, Ib. :— 
3°30 3°21 8°25 8°30 3:24 8:22 3°38 3°51 3°82 
These results show that there is practically no change in the 


8°6 per cent. 
18°4 per cent. 


150°0 169°6 199°7 217°4 239°0 








*Condensed by Engineering News from-a pap 4 * ) 
i ring News a pape presented a the St. 
Louis meeting of the American Society 0 Mechanica Engineers, s 





| water I have often seen dew collect and stand in beads upon the 
| fire side of the tube when a current of gas at a temperatue of over 


| depends almost entirely on how much heat we can impart to this 


5°24 14°71 11°37 10°91 9°¢9 














* From and at 212 deg. Fah. 


tendency for the gases to be cooler in the upper part of the tube 
and hotter in the lower, for the upper half of the tube extracts 
heat far more readily from the tube than the lower half. The 
twist of the retarder has the effect of repeatedly “turning over” 
the gas in the tube as it flows along. 

In the second place the retarder acts by direct radiation of heat 
to the tube surface. While this action may not be apparent at 
first sight, it is of such importance that it should be clearly under- 
stood. To this end the fact should first be realised that the 
temperature of the tube surface exposed to the fire in any steam 


| boiler is practically the same as that of the water in contact with 


it, no matter what the temperature of the gases on the other side. 

We, of course, suppose the tube surface to be clean. The reason | 
is that water absorbs heat many times as rapidly as gas. As | 
experimental proof I may add that in a boiler filled with cold | 


1000 deg. Fah. was passing through the tube. 
The rate of absorption of heat by boiler heating surface, then, 


surface on the fire side. In the ordinary boiler tube heat is 
imparted to the surface of the tube only by the contact of the hot 
gases. Now, suppose we place in the tube any solid body, of any 
shape whatever, manifestly, as it is surrounded and bathed on all 
sides by gases at a temperature of, say, 1000 deg., it will, if it 
loses no heat, soon become of the same temperature as the hot 
gases. Suppose the surface of the tube is at a temperature of 
300 deg. Fah. Then we shall have these two surfaces only an 
inch or two apart, and a difference of temperature between them 
seven times as great as exists between a very cold winter day and 
the maximum heat of summer. Under these circumstances, of 


course, the hot body at the centre of the tube will energetically 
radiate heat to the walls of the tube, and will materially increase 
the rate of heat transmission. 


The amount of radiation in any given tube depends on the area 








The economic gain by the use of either radiators or retarders 
depends entirely on the temperature at which the boiler is dis- 
charging its hot gases. In general it may be assumed that every 
100 deg. reduction in the temperature of the waste gases represents 
from 5 per cent. to 10 per cent. saving in fuel. In general it will 
not usually be found worth while to introduce either retarders or 
radiators in the tubes of any boiler unless the thermometer shows 
its hot gases to be discharging at a temperature of over 550 deg. 
Fah. I notice among Mr. Whitham’s conclusions the statement 
that :—‘‘ Retarders can be used only with fire-tube boilers.” This 
doubtless refers to the proposition to place retarders inside the 
water tubes, which is absurd on its face to any one correctly under- 
standing the action of the retarders. The use of radiating bodies 
of extended surface, however, in the gas passages between the 
tubes of a water-tube boiler, should in theory at least give the 
same advantage as in the case of fire tubes. Two methods fo 
effecting this radiating action devised by the writer may be found 
by reference to United States patents Nos. 529,997 and 559,021. 








DEATH OF A MIDLAND ENGINEER.—Mr. J. W. Gray, M. Inst. C.E., 
M.I.M.E., late engineer of the Birmingham Waterworks, died at 
his residence, Leamington, on the 17th inst., in his 68th year. 
Mr. Gray was at one time employed in London, first in the service of 
the New River Company, and subsequently in that of the East 
London Waterworks Company. In 1865 he obtained the post of 
engineer to the Birmingham Waterworks Company, which was 
taken over by the Birmingham Corporation in 1876. The growth 
of the city was so rapid that the question of the wate supply was 
always a source of anxiety to the committee, and finally it was 
decided to seek additional supplies in North Wales at a cost of 
several millions. Mr. Gray was to have taken charge of the section 
of the work between Birmingham and Hagley, but his health 
failed, and in the autumn of 1894 he sent in his resignation. This 
was accepted,and he was granted a retiring allowance of £600 a year. 
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TO CORRESPONDENTS. 


*,.* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. Ne 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 

J. R. T. (Hereford.)}—We cannot publish any part of your communication. 

A. W.(Elgin.)—A horse could just do it for a short distance, but not if 
wheel flanges were rubbing or binding in a dirty groove of a tram rail. 

M. B. (Hebden Bridge.)—There are several in this country and at 
Douglas in the Isle of Man. The most recent is that recently opened 
at Aberystwyth. 

H. C.—You can apply to the Scottish Vulcanite Company, 57, Fore-street, 
E.C.; or the Rhenish Rubber Celluloid Compuny, 65, Basinghall-street ; 
or the British Zylonite Company, Ltd., Homerton, London, N.E.; or 
the Corruganza Manufacturing Company, Ltd., Brewhouse-yard, 173, 
8t. John-street, E.C. 

Bona Fipe (Ashton-under-Lyne.).—Your best course is to appeal to the 
results of experiments. See ‘‘Chromienne’s Etude sur les Marteaux- 
Pilons.” In this it is recorded that steel blocks 100 mm. high were 
reduced to 82°5 mm. by a 3} ton hammer falling 0°5 metre or 42 tons 
hydraulic pressure, to 73°5 mm. by $4 tons falling 1 metre or 59 tons 
pressure, and to 65°5 mm. by 84 tons falling 14 metre or &0 tons 
pressure, 

42,000 


- — = 24 
5500 x O'S 
59 . 
5 000 — 16°9 
3°500 x 10 
0, 0 ‘ 
80,000 = 45-9 


3°500 x 1°5 
Or the pressure required is from 16 to 24 times the momentum of 
impact in metre kilograms. 20,120 foot-pounds = 9 foot-tons = 
2°8 metretons. 2 8 x 16 = 44°8 tons. 2°8 x 24= 67°2tons. Accord- 
ing to this the 108 tons you propose would be a liberal equivalent. 
These seem to be the only directly comparative experiments. See also 
Tweddell, *‘ Proceedings ” Institution of Civil Engimeers, vol. cxvii. 

H. R. 8.—The following is a list of some of the books you ask for :— 
(1) “The Treatment and Utilisation of Sewage,” by W. H. Corfield: 
published by McMillan and Co. (2) ‘Sanitary Engineering,” by 
Baldwin Latham: published by E. and F. N. Spon. (3) ‘‘The 
Municipal and Sanitary Engineers’ Handbook,” by H. P. boulnois: 
published by E. and F. N. Spon. (4) ‘Accounts of the Sewerage of 
Buenos Ayres, by Parsons; can only be found in the ‘ Proceedings ” 
of the Institution of Civil Engineers. (5) ‘‘ Practical Building Con- 
struction,” by J. P. Allen: published by Crosby Lockwood and Son. 
(6) ‘‘Harbours and Docks and Rivers and Canals,” by Harcourt : 
published by the Clarendon Press. (7) ‘‘ Harbours and Waterways,” 
by W. H. Wheeler: published by E. and F. N. Spon. (8) “Stress 
Diagrams,” by W. H. bidder: published by Gale and Polden. (9) 
“The Practical Engineers’ Handbook,” by Hutton: published by 
Crosby Lockwood and Son. (10) ‘‘ Hydraulic Power and Hydraulic 
Machinery,” by Robinson: published by Griffin and Co., London. 
(11) ‘* Sewerage and Drainage of Towns,” by Robinson : published by 
K. and F. N. Spon. (12) ‘Sewage Disposal Works,” by W. Santo 
Crimp : published by C. Griffin and Co, (13) ‘*The Steam Engine,’ 
by D. K. Clark: published by Crosby Lockwood and Son. (14) “ Oil 
and Gas Engine,’ by Bryan Donkin: published by Griffin and Co. 
(15) “The Steam Engine,” by Rigg : published by E. and F. N. Spon. 
(16) ‘‘ Modern Mechanism, General and Popular,” by Park Benjamin : 
published by MeMillan and Co. (17) ‘‘Hydraulic Motors and 
Turbines,” by Bodmer: published by Whittaker and Co. (18) ‘‘ Tram- 
ways: their Construction and Working,” by D. K. Clark: published 
by Crosby Lockwood and Son. (19) ‘‘ Stresses in Girders, Bridges, and 
koofs, by B. B. Stoney : published by Longmans and Co. 


INQUIRIES. 


SCALING LANCASHIRE BOILERS. 

Sir,—Can any reader give us any information of any machine for 
removing the scale from the tubes of a Lancashire boiler at those places 
to which a man cannot get with a chippiog hammer? We understand 
that there is a machine made for working by air or water which acts as a 
hammer, chisel, or caulking tool. Probably the same firm might make a 
tool like that which we require. Or is there anything in the way of a 
rapidly revolving cutter which would do our work? The places are 
between the shell and the outside of the furnace tubes from which we 
wish the scale removed. H. O. M. 

August 17th. 
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THE LOCOMOTIVES ON HIGHWAYS ACT. 


Ir is with unfeigned satisfaction that we write the 
above title ; we are, at last, able to substitute ‘‘ Act’’ for 
* Bill.” We rejoice that the efforts we have made during 
the past few years to procure the removal of the restric- 
tions on the use of light road locomotives have been suc- 
cessful, and we cannot refrain from congratulating the 
vast number of engineers, manufacturers, and others 
throughout the country, who, by signing our memorial 
to the President of the Local Government Board, 
strengthened the hands of the Government and contri- 
buted so largely to the success with which our efforts 
have been crowned. The Act differs in some respects 
from the Bill as originally introduced. It was intended 
that a locomotive within the purview of the Act should 
not weigh more than two tons, and should not draw 
another vehicle. Now it may not exceed a weight of 
three tons, and may draw one vehicle—the two together 
not to exceed four tons unladen. Originally it was pro- 
posed absolutely to prohibit the emission of smoke or 
visible vapour; now the words of qualification, ‘‘ except 
from any temporary or accidental cause,” are added. 
Such a locomotive is to be subject to the usual carriage 
duties plus an additional duty, the whole varying from 
£2 2s. to £4 4s. per annum according to weight. The 
penalty for breach of the Petroleum Acts, or the regu- 
lations to be framed presently, is raised from £2 to £10. 
These are the principal changes which have been made 
during the passage of the Bill through Parliament. It 
only remains now for our designers and builders to turn 
out vehicles which will at once commend themselves to 
the public. If they do their best, we are satisfied that 
they will be abundantly rewarded by the growth of a new 
and most important industry. 


PROPOSED WHARFAGE IN THE LOWER THAMES. 


In our issue of June 12th last we dealt with the aspects 
of the question in dispute between the London dock com- 
panies and the shipping trade. When doing so, we pointed 
out that, did the former insist upon their unquestioned 
right to terminate the existing agreement with the latter 
as to the conditions of berthing and cargo discharge, 
there was a probability that measures of a retaliatory 
character would be adopted. For some time past it has 





been known that these were in contemplation, and we 








have now learned that, no offers in the direction of com- 
promise having been made by the dock companies, the 
Peninsular and Oriental Company has concluded its 
arrangements for the acquirement of land on the 
Thames bank between the Albert Docks and Tilbury, on 
the Essex shore. 

These arrangements at present affect, we believe, only 
the company named ; but we understand that they form 
but a part of a general scheme to serve a much wider 
interest in the shipping trade. We are informed that 
negotiations have been concluded for the acquirement of 
some 13,000 lineal feet of river bank at the locality above 
named. Of these, 8000ft. are on the Essex shore, the 
remaining 5000ft. facing them on the Kentish side. If 
we are rightly informed, the requirements of the 
Peninsular and Oriental Company will extend to 
a frontage of 5000ft. only, the balance of 8000ft. 
being available for other steamer lines. The inten- 
tion is to build wharves throughout the entire length 
stated, the river bottom being dredged to admit of 
vessels of large tonnage lying alongside of them. At 
the time of our writing no particulars as to the full scheme 
have been made generally public; but the land having 
been secured, it only needs the co-operation of the 
shipping trade to secure its realisation. In this the direc- 
tors of the Peninsular and Oriental Company have taken 
the lead, and, we presume, have fully committed themselves 
to the new line of action. It is certain that the Docks 
Association has for some time been aware that some such 
measure as that we have described was in contemplation. 
At the meeting lately held of one of the dock companies, 
its chairman made reference to this scheme. He, how- 
ever, appeared to regard the threat it held out as 
brutum fulmen solely, as being designed only with the 
view of bringing pressure upon them to induce retire- 
ment from the position they had taken up with respect to 
the shipping interest. He regarded the cost of construct- 
ing wharves and quays in the river as certain to be quite 
prohibitory. As to this, the speaker had evidently 
reckoned without his host. No more capable judge of 
what can or cannot be afforded could be found, perhaps, 
than Sir Thomas Sutherland, the chairman and chief 
managing director of the Peninsular and Oriental Com- 
pany. That gentleman has, we are informed, gone 
thoroughly into the question in all its aspects ; and, having 
convinced himself of the entire practicability of the 
proposal, has been the first to enter upon the breach. 

Into the effects of this new departure upon the 
London docking interest it is unnecessary that we 
should here enter. We named in our former article what 
the result of a wholesale withdrawal of the greater ship- 
ping lines must be to this. It may be computed with a 
sufficient degree of accuracy that 13,000ft. of wharf 
frontage would afford accommodation for an average of 
twenty-six steamers of from 3000 to 10,000 tons burthen. 
If two rows could be accommodated, as is often the case 
at dock wharfage, a maximum of fifty-two vessels of such 
a class would be provided for. What the withdrawal of 
such an amount of tonnage would mean to the several 
Thames docks will be readily realised; and should this 
take place, fhe last financial state of the companies owning 
these must prove to be greatly worse than the first. 

We are not yet in a position to give any details as to 
the character of the work proposed, but we are assured 
that it is to be of a very permanent description. Ex- 
perience in several large rivers, and especially in some of 
those on the Continent, has amply demonstrated the 
feasibility of such arrangements as those now proposed 
for the Thames. The width of that river in the 
reaches of it that it is proposed to occupy, is so 
great that there will be more than ample space for 
even four lines of vessels, two on each bank, to find 
berthage without injurious interference with the cus- 
tomary navigation of the river or its channels. The 
area that will be occupied is now entirely a muddy fore- 
shore that is exposed at low water. Nothing, therefore, 
is to be abstracted from the present navigable area of the 
river. We have understood that for some time past all 
arrangements have been made for bringing out a company 
to undertake the construction of the required work, and 
we presume that now the Peninsular and Oriental Com- 
pany has taken the initiatory plunge that must separate 
its future proceedings from all connection with the dock 
companies, no time will be lost in developing it. 

It is asserted that other large steamship lines are only 
withheld by one consideration from immediately follow- 
ing the lead now given them. ‘ What,” they ask, ‘‘is to 
be done during the lengthy interim before these new 
wharves can be made ready for our ships?” Perhaps, 
we should think, they dread the vengeance that the dock 
companies might propose to take while yet retaining 
power to inflict it. Or perhaps they deem that the single 
pronounced withdrawal now made may suffice to induce 
the dock companies to submit to all theirdemands. Any- 
way we may be sure that, should it hereafter be proved 
that the Curtius of the movement has obtained con- 
siderable financial benefit by its action, this last will not 
long remain without itsimitators. When we last wrote on 
the subject of this dispute we referred to the possibility 
of some of the lines removing their headquarters to 
Southampton or to other outports. As regards the 
Peninsular and Oriental Company, however, we learn 
that the advantages it possesses in the Thames could 
not be obtained for it elsewhere. It is for this reason, 
doubtless, that it has been the first to give support to the 
new proposals, the effect of which, if fully carried out, 
must prove momentous. 


THE SOUTH WALES SLIDING SCALE. 


Ar atime when the Northern miners have discarded 
the Sliding Scale arrangement, and while the Conciliation 
Board appears to have been abandoned in the English 
part of the coalfield, it is pleasant, and almost encourag- 
ing, to read that the Joint-Committee of masters and men 
in the South Wales district are making preparations to 
celebrate the twenty-first anniversary of their pact of 
peace by a dinner after the festive if formal manner. It 
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is a moot point whether South Wales was the first to 
experiment in an automatic adjustment of colliers’ wages 
according to the selling prices of coal at the ports. Some 
efforts were made as long ago as 1871 to bring coalowner 
and collier closer together in what was then a discontented 
and occasionally turbulent district; but it was not until 
four years later that a basis of agreement could be 
settled. The historical fact is that in 1875 a Board 
of Conciliation was established, which has survived all the 
changes of the subsequent years; and from this Board 
proceeded the existing Sliding Scale Agreement adopted 
in 1879. The agreement was that there should be a 
periodical examination of the coalowners’ books by auditors 
representing both parties; and that the two auditors were to 
report on the percentage the fluctuations in selling prices 
represented to the colliers’ wage-rate as measured by a 
common and accepted standard, which is the frequently 
quoted, but ill-understood, standard of 1879. The periods 
of the audit have been more than once altered. The 
men have naturally asked for a more frequent audit when 
they thought the market was improving, and it is at their 
request that the joint auditors now make their reports at 
two months’ intervals, although by the turn of events the 
market has, until a month or so ago, been declining. 
These and kindred questions involved disputes which for 
a while threatened to be critical; but, nevertheless, it 
stands on record that since 1879 the majority of the 
South Wales colliers have said and done nothing to 
challenge or impeach the principle of a Sliding Scale. 

For a moment it is worth while recalling the condition 
of things prevailing before the Board of Conciliation came 
into existence. Less than a quarter of a century ago the 
men in the ironworks formed a larger and better organ- 
ised labour factor than the more numerous body of 
miners. The ironworkers — puddlers, or rollers, or 
furnacemen, it scarcely matters—had a dispute with the 
manager, and forthwith struck. At Dowlais, or Ebbw 
Vale, or at Plymouth Works, the temporary stoppage of 
the ironworks—it was before steel nianufacture had been 
so generally resorted to in South Wales—really compelled 
a cessation of labour at the pits which kept the works 
supplied with fuel. The miners got into an utterly un- 
settled and disaffected mood, and followed the example 
of the ironworkers, and indeed improved upon it from 
their own point of view. Strikes were frequent in all the 
coal valleys. There was no Coalowners’ Association ; 
there was no semblance, nor, indeed, is there now, of 
a general Colliers’ Union. There was nothing but uni- 
versal rivalry and jealousy, pit by pit, valley by valley, 
and alike among masters and men. Did the rumour 
reach them that higher wages had been granted for 
working a similar seam in the Rhondda Valley, the 
Aberdare or Merthyr colliers would threaten to bring up 
their tools unless they were recompensed at an equal 
rate. A general strike the coalowners would probably 
have known how to deal with. The only general strike 
they had experience of before the institution of the Slid- 
ing Scale, they met with a lock-out. The chief source of 
irritation was, to colliery proprietors, to the colliers, to 
railway shareholders whose interests were concentered 
in the continuity of traflic, the all-round grievance was 
the uncertainty of affairs. A colliery manager might be 
on excellent terms with the workmen one day; the next 
he would be told of a successful strike in an adjoining pit, 
and that his miners must have the same terms before 
they deszended the shaft. 

This retrospect will remind many colliery managers, 
north and west, of some of their early troubles and 
anxieties. From 1879 most of them would admit that, 
to use the French phrase, we have changed all that. 
There have been schisms on proposed amendments of 
the 1879 agreement; they seemed threatening for a time; 
possibly they meant nothing; at any rate, they ended in 
nothing. The only serious labour dislocation we re- 
meniber of recent years was caused by the hauliers. 
They struck work, and thus threw the colliers out of 
work, not so much for higher wages as for the acknow- 
ledgment of an equal status. The underground haulier 
claimed to be as good and as necessary a man as the 
hewer of coal. The trained collier, who is an under- 
ground aristocrat in his way, said the idea was prepos- 
terous. The haulier, notwithstanding, proved his power; 
and his power of mischief is curtailed, if it is not ex- 
tinguished, by the admission of a member of hisorder to 
the delegation which meets the coalowners’ representa- 
tives on the Joint Committee. It is in this way, by 
reasonable compromise on both sides, that the South 
Wales Conciliation Board, with its Sliding Scale 
arrangement, has pursued its peaceful way to the 
age of a man’s majority. A compromise involves 
two parties, and it may be as well just now to 
emphasise the fact that the admirable influence of 
the Conciliation Board in Glamorganshire and Monmouth- 
shire is attributable to concessions on the one side as 
much as on the other. We have good reason to have 
confidence in the South Wales system of avoiding wages 
disputes and the other questions affecting labour. That 
may be said in full remembrance of one of the para- 
graphs in the letter of our South Wales correspondent the 
other week. There have been meetings held, he informed 
us, to discuss whether the Sliding Scale ought to be 
abandoned or amended. He wrote in particular reference 
to an Aberdare meeting of miners. There has since been 
one or two conferences of the whole of the representatives of 
the coalfield at Cardiff. It is noteworthy that not one of 
the legitimate delegates of the Welsh colliers said a word 
agzinst the principles of Conciliation Boards or Sliding 
Scales. What the colliers—shall they be called the 
reforming colliers ?—want is an amendment of the Sliding 
Seale Agreement, to provide for the appointment of an 
umpire in eases of differences between the two 
sections of the Joint Committee, and the establishment of 
a minimum beneath which wages cannot fall under the 
seale. They ask also for a conference with the coal- 
owners to discuss the means of preventing underselling 
and keeping prices above a certain price. These may 
be dreams; but it illustrates the amicable relations the 





Sliding Scale has established in the South Wales Coal 
district, that the coalowners have provisionally agreed to 
meet the men on some convenient day to discuss the 
latter and some cognate questions. 


PROJECTED WATER SUPPLY FOR PARIS. 


Ir is difficult, upon reflection, to avoid coming to the 
conclusion that there must exist some cause, some reason, 
why the numerous projects and schemes recently put pro- 
minently forward for the execution of engineering enter- 
prises in France of considerable magnitude should one 
and all have fallen to the ground. It may just be pos- 
sible that the disastrous collapse which attended the last 
great undertaking in Central Americais still fresh enough 
in the minds of our neighbours to act as a powerful 
deterrent for some time yet against all large works of a 
somewhat similar character. To whatever cause it may 
be due, the fact remains, and at present there is another 
scheme seriously mooted which appears to us to have less 
chance of ever passing the ideal stage than any of its 
hitherto abortive predecessors. This latest project con- 
templates the accomplishment of a task which shall bring 
the waters of Lake Leman to the gates of Paris. While 
it may be admitted that there is absolutely no pressing 
urgency, no driving necessity, for an immediate fresh water 
supply for the French capital, it is equally certain 
that, in the opinion of excellent authorities, the outlook 
for the future—and a somewhat near future too—is by no 
means of an assuring character. The Seine, the Oureq, 
and the Marne have all been drawn upon to supplement 
the supply afforded by existing sources, and although the 
water so obtained is of a very impure description, it is 
better than none at all for other than potable purposes. 
Another misfortune is that, owing to the small river pres- 
sure, good and pure water from the best of sources, which 
should be used solely for domestic consumption, has to 
do the duty of flushing and cleansing the sewers and drains 
in certain quarters of Paris, for which a very inferior fluid 
would suffice. If, as already stated, the limited resources 
of the Seine basin are “‘ played out,” or so nearly so as to 
necessitate, at no very distant date, an urgent demand for 
a further supply, the situation becomes grave and impera- 
tive as well. 

In the present exceedingly incipient stage of the proceed- 
ings it may be conceded that the data, or at least some of 
them, indispensable to the practical realisation of a 
scheme of this nature, are sound and valid. It may per- 
haps be taken for granted that the Lake of Geneva, 
which is fed by the Rhéne, by some smaller confluents, 
and by liberal contributions from glacial waters, has a 
sufficient, and probably always will have a sufficient, 
quantity, even to comply with the fairly exorbitant 
demands proposed to be made upon it. We are disposed 
also to allow the purity of the water to be up to the usual 
standard, as the people of Geneva have used it from a 
very early age. At the same time the fact must not be 
lost sight of that the habitual drinking of glacial and 
snow-melted water seriously affects the health of indi- 
viduals. To the consumption of it is attributed, rightly 
or wrongly, that peculiarly disagreeable and unsightly 
complaint termed goitre. There is also a distinct class of 
idiots, ‘‘ crétins,’” which are met with in the Alpine 
valleys, who are generally afilicted with goitre. It is the 
large admixture of river water, and of water from other 
sources, which has no doubt contributed to the purity of 
the contents of Lake Leman, a condition which by the 
additional purifying influence of air and light during the 
long journey of three hundred and fifty miles from the 
Alpine frontier to Paris, will ensure, @ fortiori, the purity of 
the supply at the walls of the metropolis. Fortunately, in 
order to obtain the water, it is not necessary for France 
to go outside her own territory either for the “ take off” 
froni the lake or for the placing of the canal, aqueduct, 
pipes, or other constructive details of the undertaking. 
Both France and Switzerland have joint interests in the 
waters of Lake Leman. Both are riverain proprietors, and 
have each a claim to a fair share of the contents of 
the lake, the proportion. nevertheless, being largely in 
favour of Switzerland. While, therefore, France could, 
if she chose, prosecute the proposed scheme without in 
any way consulting the interests or views of her trans- 
Alpine neighbour, it is extremely unlikely that such a 
course would be adopted. As it is, the Swiss have already 
established a powerful hydraulic installation in connection 
with the supply, and the probability is that in the event 
of the enterprise assuming a more tangible form, mutually 
satisfactory arrangements would be arrived at between 
the two nations, and the entente cordiale maintained. If 
it be taken for granted that there are no engineering difli- 
culties to be encountered in carrying out the project, then 
so far there would appear to be nothing unreasonable nor 
impossible in the scheme. 

But there remain a few more points and details 
to be considered which will be found to throw a strong 
chimerical halo over the undertaking. In the first 
place, the cost is put at the sum of £22,000,C00, to 
which it would be prudent to add twenty-five or thirty 
per cent., as the estimated original expenditure required 
for vast engineering works, especially those of a hydraulic 
character, is invariably below, and frequently very much 
below, the actual amount spent on their execution. But 
apart from the question of cost, there is another stand- 
point from which this projected enterprise must be 
regarded, and one which, as our readers are aware, wasfatal 
to a great international undertaking between France and 
Great Britain. Strategical reasonsin a great measure, if not 
altogether, forbade the one, and as the same reasons obtain 
with even greater force with respect to the Parisian water 
supply, they will no doubt put a veto upon its practical 
realisation. It is true that the whole work from one end 
to the other is in French territory, but it would be im- 
possible to safeguard, in the event of a hostile invasion, a 
water supply over three hundred miles in length. It 
would inevitably be cut in more places than one, and to 
expose the inhabitants of the capital, as well as possibly 
of other important towns—Lyons, for instance—to such 





a terrible calamity as the failure of their water supply is a 
proposition which is self-condemnatory. , 
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FAST TRAIN RUNNING IN FRANCE, 


Ir appears from the statement of one of themselves that 
Swiss engineers, whose train services are regulated on more 
modest and, perhaps, on more prudent rates of speed than 
our own, adroitly and politely turn the conversation when 
their foreign confréres speak of ‘‘ seventy-five miles an hour” 
as by no means an extraordinary velocity. Possibly with 
the view of testing the validity of the assertion, a writer jy 
the Schweizerische Bauzeitung gives a description of scme 
journeys personally undertaken in French express trains 
from which we extract some interesting infoimation and 
particulars. The first journey was made from Paris to 
Amiens, a distance of eighty-two miles, in a train drawn by 
one of the forty compound locemotives built at Belfort from 
the design of M. de Glehn. There is no necessity for describ. 
ing these engines to cur readers, but it may be mentioned 
that the Western, Midland, and Paris-Lyons-Mediterranean 
Companies have adopted them as the type of an express loco. 
motive. Leaving behind the stations of Louvres and Chantilly 
at a speed of 56:25 miles per hour, Creil was next passed. It js 
at Creil that the Calais line branches off from that of Brussels 
and Cologne. It is over the latter-track that the journey from 
Paris to St. Quentin is accomplished by the ordinary express 
trains in two hours, at the rate of 47 °62milesperhour. Between 
Creil and Amiens a speed of 65°62 miles was several times 
reached. The whole route from Paris to Amiens was achieved 
at the rate of fifty miles the hour, the maximum gradient being 
6°/y9, and the sharpest curve having a radius of 2310ft. At 
Amiens the locomotive was changed, and the voyageur pays 
the English engineers a compliment in describing it as a 
superb engine, perfectly new, with 7ft. driving wheels, and 
one of the handsomest of its kind, having been built in 
accordance with the best English type and style. Between 
Boulogne and Calais the physical features of the route 
resemble in form a donkey’s back, and the gradients ofS"), 
reduced the speed to 37°5 and thirty-five miles per hour, 
The time lost by the ascent was made up by the descent upon 
a similar gradient, from Guinnes to Calais, when the high 
speed of eighty miles per hour was attained without any sign 
of danger. It is stated that upon this part of the line, over 
which trains are said to run daily at seventy-five miles an hour 
and more, the permanent way consists of rails 66 1b. per yard, 
27ft. in length, and supported each by ten cross sleepers. 
The Northern Company of France lays down no generally 
fixed rate of velocity, but indicates by signals the maximum 
speed allowed along certain parts of the track. In Switzer- 
land the Railway Department limits the greatest speed of 
trains to forty-seven miles per hour, but for some inscrutable 
reason permits engines—presumably running single—to 
attain 56°25 miles. There is no reason why on such 
a favourable and well-laid line as that between Lau- 
sanne and Bienne, a speed of fifty miles should not le 
attained. A still higher speed of sixty miles per hour 
might be attained on the Lausanne-Geneva line with 
perfect safety. On the return journey from Calais to 
Paris, only one stop was made for a brief five minutes at 
Amiens. Between Abbeville and this latter station a speed 
of 62°35 miles was reached, and intermediate stations, pru- 
dently or imprudently, were run through at fifty-six miles 
per hour. A fresh engine was attached at Amiens, so we 
may now sum up the result of the journey. The total 
distance from Calais to Paris, 186°25 miles, was run in 
3 hours 46 min, which gives an average speed mileage of 
49:47 miles, which, if the stoppage time at Amiens be 
deducted, will be increased to fifty-one for the real mean 
velocity. Two other trips were made with express trains on 
the Eastern Railway of France, which compare exceedingly 
well with the record achieved by the Northern Company. 
The journey from Paris to Reims, 97°5 miles in length, was 
accomplished in two hours, with an average speed mileage of 
48-75. The maximum velocity attained was 62:5 miles, the 
weight of the train being 150 tons. All these averages are 
very good running, and compare favourably with our own 
efforts in the same line, but our neighbours are still scme- 
what behind us in the matter of total distances without any 
stoppages. . 


ADMIRALTY INSPECTION, 


THERE appears to be a desire on the part of the Admiralty 
to do something towards reducing one source of friction 
between contractors and dockyard officials. A gentleman 
holding the rank of constructor at one of the dockyards has 
been appointed to act as head of all overseers who are 
inspecting constructive work, as distinct from engines, for 
Admiralty vessels building at private yards. This constructor 
will, of course, be considerably more in touch with dock- 
yard officials than the resident overseers, and this alone will 
tend to save friction, but it is not, in our opinion, all that 
might be done. The present evil arises chiefly through 
junior officials being sent out as overseers to private yards. 
These officials should, from an official point of view, merely 
act as an intermediary for the Admiralty as far as forwarding 
details to headquarters for approval is concerned, their work 
being to see that approved details are actually carried out ; 
but this does not always quite agree with overseers’ ideas, and 
they will not sometimes submit tracings which they may 
or may not be right in assuming will not meet approval. 
If the builder takes upon himself to attend at the 
Admiralty—practically his only resource if he thinks the 
overseer is wrong—he will hardly, to say the least, work 
more smoothly with the overseer afterwards ; and, generally 
speaking, he prefers to allow the overseer to be in the right. 
To take an instance, we have it upon the authority of the firm 
themselves that a certain detail was altered to suit the over- 
seer’s cwn ideas before being forwarded to the Admiralty, and 
was modified at headquarters to the original form in whichit 
was submitted to the overseer. Numberless instances of this 
kind have no doubt occurred. Again, it has very often hap- 
pened that certain things have been altered by the overseer’s 
directions, and when the ship has been delivered at the dock- 
yard, the builders have been called upon to alter the work 
back to the original form. Similar remarks apply to auxiliary 
machinery which may be passed by the overseer attending at 
the maker's works, but this inspection in itself is no guarantee 
that the work will be passed at the dockyard. Keeping these 
points in view, it would be worthy of consideration by the 
Admiralty, whether one or more officials ranking with the 
chief constructors cf the principal dockyards should not be 
appointed as chief overseers for contract work, and a similar 
line adopted by the engineering branch. Any doubtful point 
could then be referred to one of these officials without it being 
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looked upon as passing over the resident overseer, and 
where a detail or modification was approved by the chief 
overseer it should not be open to refusal at the dockyard, 
except under very unusual circumstances, 


RAILWAYS, 


ONLY now, in a complete form, have the official statistics of 
the various United States railways for the year ending 
June 30th, 1895, become available, and late in the day as they 
are, the view they afford of the working of American railways 
is instructive, especially seeing that the experience of the 
lines from that dete up to the present time has not been such 
as materially to alter the general position. Translating the 
American into English money, the total amount of railway 
capital on the date named is returned by the Interstate 
Commerce Commission as somewhat over £2,197,000,000, 


AMERICAN 


some eleven thousand million dollars, or £12,666 per 
mile for the 180,657 miles then open. The aggregate 
capital was an increase on the previous year of not 


far off £38,000,000, and the increase in the length was 1948 
miles, or a little over 1 per cent. The passenger revenue 
showed a decline of 114 per cent. for the year; but the goods 
revenue, Which amounted to nearly £146,000,000, increased 
by 44 per cent. The gross earnings for that year were 
£215,000,000, or only about £400,000 more than in the year 
previous ; and the expenses are somewhat over £145,000,000 
It is true that the expenses were more than £1,000,000 less 
than in the previous year; but, taking a five years’ period, 
expenses are evidently on the upward grade on American 
railways, for the ‘percentage of operating expenses to 
operating income” for 1895 is returned as 67:48, as compared 
with the lesser figure of 65°80 for 1890. Moreover, of the 
total outstanding railway stock at the close of June, 1895, 
nore than 70 per cent. paid no dividends, and of the funded 
debt nearly 17 per cent. paid no interest. We hardly think 
British railway engineers, or shareholders, would be satisfied 
with such a result on this side the Atlantic. 











LITERATURE. 


Petroleum and its Products. By Boverron Repwoon, assisted 
by G. T. HoLLoway and other Contributors. Royal S8vo, 
Two Volumes, together 900 pages. With numerous Illus- 
trations. London: Charles Griffin and Co. 1896. 

In these volumes, which represent the accumulated experi- 

ence of twenty-five years’ consulting practice in connection 

with the petroleum industry, the author has brought 
together an immense mass of information concerning 
mineral oil and its uses, which from its comprehensive 
character and systematic arrangement cannot fail to be 
of permanent value as an authority upon this important 
branch of mineral industry. The work is divided into 
eleven sections, each as far as may be complete in itself; 
an arrangement which, although it may cause some repeti- 
tion of matter, is decidedly convenient for reference. In 
the first section the historical development of the 
petroleum iadustry is noticed under the heads of the 
different countries, with an exhaustive list of the authori- 
ties from Herodotus and Jonas Hanway down to Colonel 

Drake and the Standard Oil Company, which may be 

said to be pretty much the beginning and ending of the 

subject. 

Section II., which is one of the longest, and in many 
respects one of the most important, deals with the geo- 
logical and geographical distribution of petroleum and 
natural gas, the structural characters of the different 
regions being described in geographical order, from obser- 
vations partly. by the author and, to a greater extent, by 
numerous other authorities in all parts of the world, whose 
assistance is acknowledged in the preface in a manner 
which is highly commendable, their names and the nature 
of their contributions being set out at length. Much 
assistance was ‘endered in this section by the late Mr. 
William Topley, F.R.S., who unfortunately died very 
suddenly shortly before the completion of the work. 

Section III., on the chemical and physical properties of 
petroleum and natural gas, contains a large amount of 
original information on the density and other properties 
of mineral oils, &c., which form a valuable addition to the 
knowledge previously available. The same may be said 
of the other sections specially representing the author's 
work, such as testing and its uses, and the conveyance of 
petroleum in bulk in tank steamers, and the precautions 
to be taken to avoid accidents from the presence of explo- 
sive vapours in the tanks, when the oil has been removed. 
These latter subjects, it will be remembered, were treated 
in a valuable paper by the author in the “ Proceedings” 
of the Institution of Civil Engineers, about two years since, 
the substance of which is reproduced, with additions, in 
Section VIII., on transport, storage, and distribution. 

The theoretical aspects of the subject are but briefly 
touched in Section IV., the views of different authors as 
to the inorganic and organic origin of petroleum being 
presented without any particular support being given to 
either. In connection with this we notice that on page 
230 the production of petroleum-like hydrocarbons from 
spiegeleisen, by the action of acids, is attributed to Cloez 
in 1877, but no mention is made of the much earlier in- 
vestigation of the same subject by Dr. Perey and Mr. C. 
Tookey, described in Dr. Percy's ‘Iron and Steel” in 1864. 

The operations of drilling oil wells, pumping, and other 
operations in connection with crude oil production, is 
treated in Section V., typical examples being given from 

he United States, Canada, Galicia, Russia, and elsewhere, 

the illustrations being mostly from American sources. 

The section on refining is also general in character, the 

leading principles of the operations being first noticed in 

outline before proceeding to describe the special points 
characteristic of different districts. As necessary subjects 
of importance, although not perhaps strictly coming 
within the title, accounts are given of shale oil distilling, 
as practised in Scotland and near Autun in France, and 
oil gas manufactures, which add to the complete character 
of the work. A few pages are given in Section X. to the 
consideration of petroleum motors, but these are mainly 
valuable as references to more complete accounts 

elsewhere. This, however, cannot be said of Section XI. 

on the statutory, municipal, and other regulations relating 

to the testing, storage, transport, and use of petroleum, 








which covers nearly a hundred pages, giving the regula- 
tions adopted by national and local authorities for the 
handling and use of this much protected or persecuted 
substance in all parts of the world, which are remarkable 
for their variety, or as the author puts it, their regrettable 
absence of uniformity. With the over stringent character 
of many of these regulations the authoris decidedly out of 
sympathy, as will be seen from the following extract :— 
‘** Moreover, when petroleum was first introduced it was 
often carelessly and improperly handled, and the acci- 
dents which occurred led to an exaggerated estimate 
being formed of the risk involved in the use of oil as an 
illuminant, with the result that legislative restrictions of 
a needlessly stringent description have been placed upon 
the trade.” A conclusion for which there is much 
to be said. 

The compilation of this section and of the elaborate 
statistical appendixes following it represent an amount of 
work which must have required more than ordinary 
resolution on the part of the author and his coadjutor to 
accomplish, but they are certainly to be congratulated on 
the result of their labours, which will probably take the 
leading place as an authority for a long time to come. 
It is unfortunate that the illustrations have not been 
better cared for, as, although they are many in number, 
a very large proportion are executed in a manner that is 
quite unworthy of the text. 

Metallic Structures: Corrosion, Fouling, and their Prevention. 
3y JoHN Newman. 8vo. pp. 374. London: E. F. and N. 

Spon. 1896. 

In this volume the author, whose attention has been 
specially directed during many years to the subjects of 
corrosion, fouling, and their prevention, has placed on 
record his experience and that of others in all parts of 
the world, with the intention of supplying concise prac- 
tical information on a matter of much importance to all 
who have to do with the design, construction, or main- 
tenance of metallic structures, whether floating or fixed. 
The information so conveyed contains some useful prac- 
tical hints, such as recommending the removal of scale 
from ironwork, and drying it before painting; the use of 
a small number of coats of paint of good quality in pre- 
ference to a more abundant allowance of an inferior 
quality, even although the latter may be cheaper; the 
danger of bringing unprotected woodwork into surface 
contact with iron, and similar points of advice which are 
essentially sound and practical, if not very novel; but 
the manner of their presentation can scarcely be called 
concise, the practical parts being overlaid by bulky 
incrustations of popular science of the guide-to-know- 
ledge order, poetical quotations from Milton and Darwin, 
doggrel verses of the author’s own production, and other 
odds and ends, put together in a manner worthy of Mrs. 
Nickleby, Mr. Snagsby, Albert Smith’s engineer, and 
similar traditional masters of inconsequential narrative. 
The chemistry is especially funny; for instance, the use 
of white lead upon iron is considered questionable—‘* for, 
being a carbonate of lead, it is a compound of carboric 
acid, &c., and carbonic acid is an active corrosive agent ;” 
and, as far as we can see, rust and ferric-oxide are every- 
where considered as synonymous, which they certainly 
are not. 

The second part, on the prevention of fouling in ships, 
contains a chapter on ‘“ Anti-fouling Paints, Compositions, 
and Fluids,” from which we gather that many composi- 
tions have been more or less successfully introduced with 
the object of protecting the fouling of ships’ bottoms 
and other submerged structures. Detailed descriptions 
are given of the appearance of ships’ bottoms when 
docked for re-coating, with notes on the condition of the 
plates, which varied from very good indeed to very rusty. 
Nothing, however, is stated as to the nature of the pre- 
servative agents used in the different cases, the author’s 
object apparently being to indicate that there are differ- 
ences among the compositions in use rather than to 
specify which is the best among them. 

In fact, he considers it improbable that a new and 
eflicient anti-fouling and anti-corrosive ship paint will be 
introduced, unless those possessing considerable know- 
ledge of zoochemy and zoology, and the analy- 
tical chemist, the botanist, the mineralogist, and the 
engineer act more or less in unison. Pending the result 
of the united action of these different talents, the con- 
sumer cannot go far wrong if he consults some of the 
well-known manufacturers of these compounds, most of 
whom are represented in the advertising pages at the 
beginning and end of the volume. 


The Spectator Mathematical Tables. Actuarial. Royal 8vo. 
cards in portfolio. Compiled by J. W. Gorpon. London: 
Crosby Lockwood and Son, and W. J. West. 1896. 


TueEsE tables, which are due to the initiative of the 
Insurance Spectator of London, include some novel and 
interesting features, which appear to be well calculated 
to abridge the labours of the calculator when a long 
series of computations has to be gone through. They 
include a complete set of four-place logarithms, colo- 
garithms, antilogarithms, and reciprocals, the whole of 
these functions being collected in one table, so that 
whichever one may be sought for a given number the 
entry is always made in the same place. The different 
functions are rendered easily distinguishable by the use of 
four distinct kinds of type, an innovation which certainly 
is pleasant in use. The cologarithm table, which now ap- 
pears for the first time, though perhaps a superfluity, may 
in many cases prove convenient. The table of reciprocals 
is also calculated upon a new plan, so as to give additive 
instead of subtractive proportional parts. The precau- 
tions necessary to be taken in consequence of these 
changes are very clearly presented, together with several 
other useful hints, in the accompanying pamphlet by 
Mr. Gordon. 

The principal tables are printed on the front of a series 
of cards, which are united together by tapes at the edges, 
in the fashion of an Oriental manuscript, the backs being 








devoted to supplementary tables, which in this instance 
are actuarial in character; but other series containing 
physical, engineering, or astronomical constants are in 
preparation. We hope that the present venture may be 
sufficiently satisfactory to the publishers to ensure the 
speedy appearance cf the companion series. 





SHORT NOTICES. 


The Mining Manual for 1896. By Walter R. Skinner. Contain- 
ing full particulars of mining companies, together with a list of 
directors of mining companies. Separate sections are devoted to 
Australasian mining companies and South African mining com- 
panies. Eighth year of publication. London: 26, Nicholas-lane, 
Lombard-street. Price 153.—-This well-known and useful manual, 
which now appears for the eighth time, bears abundant witness to 
the important position that mining companies have taken in the 
commercial and financial world. The extraordinary creation of 
companies more or less directly and intimately connected with 
mining industry having necessitated an increase to nearly 600 
pages in the size of the volume, which now contains notices of 
2712 companies, no less than 1565 of them being new concerns, The 
results of these enterprises may, on the whole, be considered satis- 
factory, as from the excellent statistical abstract in the introduc- 
tion, we gather that the world’s production of gold bas in the 
past four years increased by nearly 50 per cent., or from 7,000,000 
ounces in 1892 to 10,219,158 ounces in 1895, about two-thirds 
of the total being contributed in nearly equal proportion by 
Australia, South Africa, and the United States. 

Photography Annual: A compendium of Photographic Information, 
with a Record of Progress in Photography for the past year. Edited 
by Henry Sturmey. London: Iliffe and Son. 1896. Price 2s. 6d. 
—Notwithstanding every effort to economise space by improved 
arrangement, the annual grows apace. The present issue is a very 
full store of information. All we can say here is that a photo- 
grapher, amateur or professional, who will not find therein much 
to interest him, must be very hard indeed to please. 





BOOKS RECEIVED. 

The Peoples Palace, East London, Te hnical College Calendar. 
Session 1896-7. London: George Reynolds. 1896. Price 1d. 

Journal of the Association of Engineering Socicties, Vol. xii, 
June. 1896. No.6, Paoiladelphia, U.S.A.: John C. Trautswine, ji n. 
Secretary. Price 30 cents per number. 

Forty-third Report of the Department of Science and Art of the 
Committee of Council on Education, with Appendices. London: 
Eyre and Spottiswoode. 1896. Price 1s. 10d. 

Fifteenth Annual Report of the United States Geological Survey to 
the Secr tary of the Interior, 1893-94. By J. W. Powell, Director. 
Washington: Government Printing Office. 1895. 

The Institution of Junior Engineers. Record of ‘* Transactions,” 


vol. v. Fourteenth session, 1894-95. Edited by W. T. Dunn, 
secretary. London: Published at the Institution, 47, Fentiman- 
road, 8.W. 


Journal of the Chemical Society, containing Papers read before the 
Society, and Abstracts of Chemical Paw rs published in other Journals. 
Vols. Ixix. and Ixx., No. eccvy. August, 1896. London: 
Gurney and Jackson. 

The Durham College of Science, Newcastle-upon-Tyne. Calendar, 
Session 1896-97. Also Prospectus of Day Classes, and of the Evening 
Department, and of the Special Saturday Classes. Session 1896-97. 
London and Newcastle-on-Tyne: Andrew Reidand Co., Ld. 

The Jubilee of the Chemical Society of London. Record of the 
Proceedings, together with an account of the History and Development 
of the Society, 1841-1891 ; also No. 168 of the Proceedings of the 
Chemical Society, Session 1895-96. London: The Chemical Society. 
1896. 

Administration Report on the Railways in India Sor 1895-96. 

3y Colonel T. Gracey, R.E., Director-General of Railways. 

Part I. Submitted to the Government of India on the 10th June, 
1896. Simla: Printed at the Government Central Printing 
Office, 1896. 

The Vestry of the Parish of Hammersmith Tenth Annual Report to 
25th March, 1896, to,ether with the Annual Reports of the Surveyor, 
Medical Ojjicer of Health, Public Analyst, and Publie Library Cem- 
missioners, Abstract of Accounts of Vestry, dc. Printed by order of 
the Vestry. Hammersmith, London: Printed by Andrew Church- 
man. 1896. 








RAILWAY EXTENSION IN PARIS. 


AN important extension to the Paris-Orleans Railway 
is projected with the object of bringing its terminus to 
within a few paces of the Place dela Concorde. The plans 
and memorandum prepared by the railway company have 
already been submitted to, and approved by, the Public 
Works Ministry, and the Ministry of Finance has also 
gathered together all such matters as particularly affect it. 
The reports of the two administrations are to be at once 
submitted to a Council of Ministers, and the Government 
will then open an inquiry as to its public utility before grant- 
ing the decree which alone is necessary preparatory to com- 
mencing the undertaking. 

The site of the new terminus is to be on that of the 
Cour de Comptes, a ruin since the Commune, distant 22 
miles from the present station in the south-eastern limits 
of the city. Passing under the block of buildings of the 
administration, forming the facade of the old terminus, the 
line will be laid in an open cutting along the low quays of 
St. Bernard, in front of the wine market, and, following 
the river, continue in tunnel behind the high quays to the 
Quai d'Orsay. This prolongation will be symmetrical with 
that now approaching completion on the western quays, and 
connecting the Champ de Mars station with the Esplanade 
des Invalides at a short distance from the proposed new 
station which will be erected at the side of the Quai 
d’Orsay, and facing the Rue de Bellechase; but as the 
area of the Cour de Comptes is of itself insufficient, the 
barracks on the same quay, which no longer answer the re- 
quirements of the troop nor the laws of hygiene, will be 
acquired from the War-office. The gradients, very apparent, 
will not, however, exceed 1 in 167, except in the rise at the 
junction, where they will amount to 1 in 67. The cost of 
road construction is estimated at £880,000, to which must 
be added the sum required for the buildings—in all about 
18 millions—which would be advanced to the Orleans Com- 
pany under the State subvention and guarantee of interest. 
In the technical department it is stated that no difficulty 
will result, either as regards the vehicular traffic or the 
accomplishment of the work, which may be terminsted in 
time for the 1900 Exhibition. It may be mentioned here 
that it was the Paris-Orleans line which, by the prolonga- 
tion from the old circular terminus in the south of Paris 
to the Luxembourg Palace, showed the feasibility of under- 
ground railways within the city, and that, too, against the 
strenuous opposition of interested persons. The plans are 
arranged by the company in no wise to clash with the in- 
terests or the execution of the Metropolitan Railway votcd 
for by the Municipal Council. 
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THE BURY WATERWORKS. 


On page 168 of our last impression we published an account 
of the new Clough Bottom reservoir and its connected works, 
recently completed under the direction of Mr. J. Cartwright, 
M. Inst. C.E., for the extension of the water supply of Bury. 
We now complete the illustrations of the new reservoir, com- 
mencing with the above longitudinal section of the valley at 
the line of the dam or embankment, and with a longitudinal 
section in three lengths of the bye-wash, of which other 
engravings are given on page 190. On page 195 will be found 
vertical sections showing the arrangement of the pipes and 
gear in the draw-off shaft, the sections of the engravings on 
page 108 ante being taken on lines shown in these vertical 
sections. 








THE PRESENT EUROPEAN PRACTICE IN RE. 
GARD TO SEWAGE DISPOSAL.* 
By ALLEN HAZEN. 


THE countries of Western and Central Europe have a denser 
population than is the case with the greater part of the United 
States, and although their citiesare growing, in many cases, almost 
as rapidly as ours, there have been for many years in Europe 
centres of population which compelled attention to various sanitary 
questions long before corresponding issues were raised in the 
United States, and processes of sewage purification have been in 
common use in Europe, particularly in England, for the last quarter 
of a century, which are just beginning to be seriously considered 
and adopted in the United States, 

It is, of course, true that a certain amount of work, particularly 
experimental work, has been done in the United States which is of 
as high a grade as that which has been done anywhere, and some 
of the information which has been secured in America in regard to 
Sewage purification processes, and the disposal of sewage by dilu- 
tion in streams and lakes, is of great value to us, and could not be 
replaced by any amount of European experience obtained under 
other conditions of climate and geology ; but, on the other hand, 
the continued experience of European cities for a long series of 
years with many of the problems which are now seriously confront- 
ing American cities has resulted in the accumulation of a fund of 
information which deserves to be most carefully studied by all who 
would be proficient in the art and science of sewage disposal. 

There are in reality two sewage disposal problems, which are 
radically different from each other in their natures, and which 
present themselves in different cases. The first of these is the case 
of the discharge of sewage into bodies of water, either lakes or 
rivers, from which water is taken for domestic supply from points 
which may be reached by the discharged sewage. The problem 
presented in this case is to so mlaly purify the sewage, that 





* Read before the Boston Society of Civil Engineers, October 16, 1895. 





wlei mixed with tho water it will not be injurious to health. 

Years ago, before the germ theory of disease was established, the 

possibility of purifying sewage in this way would hardly have been 

admitted, but thanks to the more recent German and English 

investigations, as well as to the experiments of our own [Mass.] | 
State Board of Health it is now well known that it is entirely | 
possible to accomplish this through the wonderful purifying power 

of sandy soils under proper conditions ; and it is actually a fact 

that the effluents from certain European sewage works, as well as 

from some of the purification fields in Massachusetts, are prefer- 

able, from a hygienic standpoint, to the public supplies of a num- 

ber of large American cities. 

The second problem in sewage purification is that of so purifying 
sewage that it will not cause a nuisance in the water into which it 
flows. When a small quantity of sewage is discharged into a large 
volume of pure, or comparatively pure water, the organic and 


polluting matters of the sewage are oxidised and destroyed by the | 
oxygen of the air which is ordinarily contained in solution in the | 


water into which the sewage is discharged. 


quantity of sewage becomes greater than can be oxidised at once | 


In case, however, the | 


by this oxygen, the last part of the decomposition of the organic | 


matters takes place in the absence of air, and with the formation 
of products which are given off into the air causing objectionable 
odours, and the whole body of the liquid becomes foul. The con- 
dition becomes still worse when the water is still, or has so low a 


velocity that it allows the heavier matters from the sewage to be | 


deposited upon the bottom, where they accumulate as masses of 
mud, which decompose with the most objectionable results, This 
condition of affairs may often result, even though the quantity of 
sewage is not great enough to render the whole body of the water 
offensive, and is thus likely to occur in sluggish streams which 
would otherwise remove the sewage without nuisance. 

It is undoubtedly a fact that sewage has been purified much 
more frequently to prevent the production of a nuisance of this 
kind than to protect the purity of drinking water supplies, perhaps 
because a black dirty stream, giving off sulphuretted hydrogen gas, 
is more obviously a nuisance than is a polluted water supply, the 
relation of which to the health of the community is too often but 
imperfectly realised even by those having such matters in direct 
charge, and much less by the mass of voters and tax-payers whose 
support must be obtained before any expensive improvements are 
possible. 

The processes which are used for purifying sewage may be 
divided into two general classes: Land treatment and chemical 
processes, although a combination of both of them is frequently 
used. The principles involved in purifying sewage by applying it 
to land are essentially the same whether it is applied to soils and 
loams at a very low rate, and with a growth of crops under the 
name of ‘‘ broad irrigation,” or whether it is applied to specially 
prepared areas of favourable materials at much higher rates under 
the name of ‘‘ intermitting filtration ;” and even the filtration at 
very high rates with forced ventilation, which has recently been 
proposed, but has not as yet been carried out on a large scale, in- 
volves exactly the same principles. The other class of processes 
are those which by chemical and mechanical means attempt to 
remove from the sewage in concentrate form a portion of its 
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imparities, and although the number of proc2sses which might be 
included in this general definition is very great, none of them have 
achieved practical success except such as can properly be called 
‘*chemical precipitation.” 

One of the most interesting cases where sewage is purified to 
prevent the pollution of public water supplies, is furnished by the 
cities and towns upon the watersheds from which the water supply 
of London is drawn. Conservancy Boards have control of the 
rivers, and it is their duty to see that they are not polluted so as 
to affect the quality of the water supplies drawn from them, or 
become otherwise injurious to the people upon their banks. The 
Conservancy Board of the river Thames has control of the main 
river for its whole length, and of its tributaries within ten miles of 
the main river measured in a straight line, but curiously enough, it 
has no control of the tributaries beyond that distance. The Con- 
servators of the river Lea have control of the entire watershed. 

There are thirty-nine places upon these two rivers which are 
giving their sewage systematic treatment, and, so far as known, no 
crude sewage is ordinarily discharged into the rivers at any point. 
Of these thirty-nine places, thirty-eight treat their sewage by 
applying it to land, while, one of the smaller places, Hertford, 
uses chemical precipitation. The Conservators do not regard the 


| chemical precipitation as satisfactory, and have recently conducted 


| 








| an expensive lawsuit against the local authorities to compel them 
| to further treat their effluent; but this suit was lost, as the court 


held that no actual injury to health had been shown. It is worth 
noticing, however, that the water into which the effluent is dis- 
charged is all carefully filtered before it is delivered to consumers. 

The Conservators require, where land treatment is used, that 
sufficient area shall be provided to allow all of the sewage to per- 
colate thr ugh it in ordinary weather, and they strongly object 
to allowing any sewage to flow over the surface of the land into 
the streams. The land used for this purpose, however, is, as a 
rule, much less porous than the land commonly used for sewage 
treatment on Continental Europe and in this country; and at 
times of heavy storms there is often as much water from the rain 
aione as the land can take without becoming unduly flooded, and 
it is then incapable of receiving even the ordinary quantity of 
sewage, and much less the storm flow, as the sewers are gener- 
ally, if not always, on the combined system. At such times the 
sewage either flows over the surface of the land with the very 
inadequate purification due to the retention of solid matter in the 
grass and osiers, or perhaps more frequently it is discharged 
directly into the rivers without even a pretence of treatment. The 
conservators apparently regard this as an unavoidable evil and do 
not vigorously oppose it, as it is their theory that at these times 
the increased dilution with the high water in the rivers is such 
that there is no great danger from the sewage, although it would 
seem that the increased velocity and consequent reduction in time 
for the matters to reach the waterworks intakes would, in a large 
measure, counterbalance the increased dilution. 

The water companies are expected to have so much storage 
capacity for unfiltered water that they will not be obliged to take 
in water at times of flood ; but, as a matter of fact, it is believed 
that they often do take in water at thesetimes although no records 
are kept either of the times when water is taken in, or of the times 
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when the sewage is discharged without treatment. This is one of = 

the cases which one so often finds in England and elsewhere, where} BURY WATER WORKS—VALVES AND DRAW-OFF PIPES IN SHA FT 
it is regarded safer to have no information than to keep records. 
It should be said, however, that no evidence has been found that 
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the health of the inhabitants of London is in any way affected by 6 Rae oe 
this discharge of sewage into the water courses from which their i i Sa o 
water is drawn; but this favourable condition is believed to be ju 





largely due to the great care with which all of the water is filtered. 
The cases of the other class where sewage is purified to prevent its 
becoming a nuisance, but without regard to possible pollutions of 
water supplies, are very numerous. Many years ago England took 
the lead in works of this nature, and has at the present time pro- 
bably a larger number of works than are to be found in all the rest 
of the world. 73 

England has a very dense population, but it is far from being : 

equally distributed over its entire area, Near the south-east ” 
corner, on the tidal estuary of the Thames, is that enormous aggre- 
gate of population known as ‘‘Greater London” ; and in central 
England, directly back of England’s greatest harbour, Liverpool, 
is a small area which has become perhaps the most densely popu- 
lated of any region of its size on the face of the earth, due to the : og : 
harbour and to the deposits of coal and iron ore which there occur. SS th, a Tt NSS —— 
Within a distance of forty miles from Manchester are Liverpool, 3 ; qe \ 
Salford, Bolton, Preston, O!dham, Blackburn, Huddersfield, Bir- 
kenhead, Leeds, and Sheffield, all of them great cities, and a 
hundred smaller places, which so completely fill the intervening 
spaces that parts of the region have almost the aspect of one great 
extended city. A large part of the area is a broken hilly country, 
with steep, although not high hillsides, between which are narrow 
valleys, in which are the railroads, mines, and factories. The rivers, 
as they are called, are but short streams rising in the hills imme- 
diately back of the cities, and many of them would hardly be 
dignified with the name of river in this country. 

Witb the great development of manufacturing, the sewage and 
wastes were at first discharged directly into the streams until they 
became excessively foul, and the sewage problem was forced upon 
them in perhaps its most difficult form. There were but limited 
areas of land in the valleys with elevations which would allow their 
use for sewage purification, and even these areas were often occu- 
pied by mills, or held at high prices in expectation of such use, 
and the land itself was, as a rule, compact, impervious, and but 
poorly adapted to sewage purification. The conditions in this 
region were probably more favourable for chemical precipitation, 
as against land treatment, than at almost any other place, and 
chemical precipitation has been the most commonly used method 
of treatment, Leeds, Shetfield, Bradford, Manchester, Salford, and 
Huddersfield among the larger places using it. Chemical pre- 
cipitation, however, although great improvements have been made 
in the form of settling tanks and in the methods of managing 
them, removes scarcely more than one-half of the organic matters 
in the sewage and never more than two-thirds, and effluents gene- 
rally carry on an average from two to five parts per hundred 
thousand of suspended matters capable of forming deposits in the 
streams ; and it has been found that effluents puritied to only this 
extent are very apt to produce more or less trouble when dis- 
charged into such small streams as exist in this region, and it is 
becoming more and more apparent that some more thorough pro- 
cess will be required before the problem can fairly be considered 
solved. Already much has been done in this direction. At 
Sheffield the effluent is taken through coke filters at a very high 
rate, and a portion of the suspended matters in the effluent is thus 
removed, although the purification obtained is far from what might 
be desired. This use of coke for filtering material has this strong 
point in its favour, that when the coke becomes dirty it can be 
comet with the matters accumulated in it under the boilers that 
are sure to bein use at the works. At Huddersfield, the effluent is 
filtered through sand and a patented substance called ‘‘ polarite,” 
with the result that most of the suspended matters are removed, 
although the dissolved organic matters hardly have time to become 
oxidised with the rapid filtration employed. 

At Bradford and at Salford experiments have been made on a 
considerable scale with rapid filtration through sand or coke, 
and forced atération has also been experimented with in the 
endeavour to find a process which is at once very rapid 
and capable of yielding effluents comparable in purity to those 
obtained from land treatments. This question of further puri- 
fication for chemical precipitation effluents is now heing every- 
where discussed, and experimentai filters are to be found with a 
surprising frequency, and we may confidently expect that the 
coming years will witness great changes in the methods of sewage 
treatment in this locality. A little to the south of the Manchester 
district is Birmingham, a great manufacturing city, which treats 
its sewage first by chemical precipitation, and afterwards applies 
the effiuent to a large area of meadow land on both sides of the 
small river into which it eventually finds its way. Leicester, a few 
miles to the east, uses substantially the same process, 

At London the sewers from a large metropolitan district have 
been gradually combined into one great system, or rather two 
systems, one for the north and one for the south side of the river 
Thames, both of which are administered by the London County 
Council. The conditions here are in many respects different from 
those of almost any other large city. The sewage is carried down 
by intercepting sewers to points some miles below the city, and is 
discharged into the estuary, where there are very powerful tidal 
currents, in addition to the natural flow of fresh water from the 
river. Formerly the sewage was discharged without treatment at 
these points, but it caused so great a nuisance in the river, both to 
the shipping and to the residents upon the banks of the river, both 
below and above the points of discharge, that in the last years 
works have been built to treat the whole of it by chemical pre- 
cipitation, except the storm overflows, Although London is noted 
for its rainy weather, it seldom rains rapidly there, and the pre- 
cipitation is more apt to come in the form of a slow drizzle, which 
the sewers are capable of removing, and the sewage which goes to 
the river through the overfiows is much less than would be the 
case in an American climate. Mr. Santo Crimp, formerly in charge 
of the London Sewerage Works, has estimated that in the aggre- 
gate only about 4 per cent. of the sewage is discharged untreated 
into the river, the remaining 96 per cent. being treated before its 
discharge. 

On Continental Europe the conditions for land treatment are, as 
a ruie, more favourable than is the case in England, and chemical 
precipitation has gained but a slight foothold, only one large city, 
Frankfort-on-Main, in Germany, employing it, although it is used 
at a considerable number of smaller places, and is being considered 
at Leipsic. In the early days of chemical precipitation lime was 
commonly employed as a precipitant, and where the sewage con- 
tains a large amount of iron and acid from wire works, as is the 
cise at Leeds, Sheffield, and Birmingham, lime answers as well or 
better than any other precipitant, but in other cases it has little to 
recommend it, and has usually been superseded either by copperas 
or by sulphate of alumina, although it is necessary to use with 
each of them a small quantity of lime to insure rapid precipita- 
tion. At London copperas is employed, while other English cities 
have varied their precipitants from time to time. One of the 
serious problems connected with chemical precipitation of sewage 
is the disposal cf sludge, and in selecting the precipitant it is 
necessary to consider not only the purity of the effluent which can 
be obtained, but also the quantity and character of the sludge pro- 
duced by it. At London several tank ships are employed, which 
carry the sludge out to sea, each ship making two trips daily and 
carrying about 1000 tons, of which 90 per cent. is moisture. To 
reduce the sludge to as small a volume as possible it is pumped 
from the settling tanks into another set of smaller tanks, and is 
settled over again, reducing it to one-third of its original volume. 
From these the supernatant liquid flows back into the incoming 
sewage to be treated over again, and the remaining sludge is run = 
into the tank ships. These ships are of steel, and have air A : 
chambers in their bottoms to give them sufficient buoyancy, so | bottoms when they reach the point of discharge, fifty miles from At Birmingham the sludge is run upon and dug into several 
that the sludge will flow out through the openings in their the works, hundred acres of land with fairly good results, At Sheffield and 
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other places it is simply piled up on unused land and given away 
for a fertiliser when possible, and by sprinkling it with lime and 
chloride of lime in summer it does not become an unbearable 
nuisance, although this practice can hardly be recommended. 
Manchester and Salford have hoped to carry their sewage out to 
sea, as is done at London, by means of the Manchester Ship Canal, 
but | do not know that they have commenced to do so. Hudders- 
field and many of the newer works press the sludge in filter presses 
to solid cakes, which can be easily handled, and which can be 
applied to land or stored without creating a nuisance. 
faction, which make sewage and sludge offensive, seems to require 
the presence of an excess of moisture, and when the moisture is 
absent, as in pressed sludge and in land used for sewage treat- 
ment, this putrefaction did not occur, but the changes which take 
place are of an inoffensive nature. The cost of pressing is con- 
siderable, and it is this which probably prevents it from béing 
more generally adopted. 

The shape of the settling tanks for chemical precipitation has 
been changed somewhat in the course of years. The earlier tanks 
were nearly square, and were often used intermittently, being filled 
with sewage, allowed to stand, and afterwards emptied, and then 
filled up again. This was known as the intermittent process, and 
has been almost everywhere abandoned, although still in use at 
Sheffield. In the continuous process, now generally used, the 
tanks are connected with each other, and the treated sewage is run 
into a series of them, passing from one to another until finally it 
is discharged. The newer works, however, as a rule consist of long 
narrow tanks so arranged that a portion of the treated sewage 
passes through each of them and is then discharged, so that each 
tank is entirely independent of the others. These tanks are ordi- 
narily from 30ft. to 60ft. wide, but are occasionally much wider, 
and in length range from one or two hundred to six and ten hun- 
dred feet. The bottoms slope rapidly from each side to the 
middle, and the middle slopes slightly from the outlet end of the 
tank toward the inlet, and there is usually a sludge channel in the 
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was concerned. No nuisance was created, and some return was | 
obtained from the crops on the capital invested. There was, 
however, no land suitable and convenient for treating the re- 
mainder of the sewage without going some miles farther down the 
river, and for many years the system was not extended. 

In the seventies, Berlin took the matter up, and adopted sub- 
stantially the same system which was then in use at Paris, and 
has since extended it from time to time, until for many years all 
of the sewage of Berlin has been treated. Berlin, with its imme- 
diate suburbs, has at the present time a population of nearly two 
millions, and is growing almost as fast as Chicago; but the popu- 
lation is very compact, and the surrounding country for many 
miles consists of sandy land in every way suitable for sewage treat- 
ment, but too poor to repay ordinary cultivation. Under these 
circumstances there has been no object in economising in the area 
of land used, and the city has taken large areas of land, and is 
extending the mains to irrigate as large an area as possible with 
sewage. In 1893, 10,800 acres were in use, receiving on an average 
4100 gallons per acre daily. The sewage isall pumped and treated, 
except when in thunder storms more rain falls than can be carried 
by the sewers. The Spree flowing through the heart of the city is 
said to have been as dirty as the Chicago River is at the present 
time, before the works were commenced, but it has been so 
thoroughly cleansed that one would hardly suspect it of having 
once been polluted with sewage. The irrigated land is cultivated 
with some profit to the city, and in good years 2 per cent. net 
profits on the capital of about 6,000,000 dols. have been earned. 
After Berlin adopted land treatment for her sewage, Dantzig and 
Breslau adopted substantially the same process, and more recently 
Magdeburg has been preparing land to be used in the same way, 
while Cologne, Hanover, and other cities are talking of doing so. 

The German cities, as a rule, are situated upon much larger 
rivers than are the English cities, and sewage disposal has not 


| been tack a problem with them ; but, on the other hand, 


middle a foot lower than the bottom, to ensure a rapid removal of | 


the sludge when the tanks are cleaned. 
were open to the sky, but in 1884 Lindley built precipitation tanks 
at Frankfort covered with a vaulting with soil above, laid out as a 
garden. This arrangement prevents any possible interference 
with the sedimentation by the wind or by ice, and also makes a 
much more attractive appearing place than the open tanks. 

_ The settling tanks at London are also vaulted. On the north 
side of the river the tanks are only 32ft. wide, and there is an 
arched spandrel wall half-way between the sides, and the roof is 
made of two continuous arches covered with earth and with man- 
holes to furnish light. 
build the tanks in this way as it would have been to build them 
open, because the walls between the tanks, being supported at 


All of the earlier tanks | 


the conditions for disposing of the sewage upon land are much 
more favourable than in England, and the expense ef carrying 
out the process is less ; and now that the process has been demon- 


| strated by many years’ trial in the three cities mentioned to be a 


practical success, the Imperial Board of Health, which has great 
power in these matters, is insisting upon the adoption of sewage 
purification in almost all cases where important extensions or 
changes in the sewerage systems are adopted. As everywhere else, 
it is difficult to prevent a city which has been discharging its sew- 


| age into a river from continuing to do so, particularly where the 


river is large enough so that nogreat nuisance iscaused. But when 


| a city wishes to extend its sewerage system, or increase the size of | 


It is stated that it was quite as cheap to | 


its sewers, and the project is sent to Berlin for examination and 


| approval, then the Board can take the position that the sewage 


the top, are very much thinner than would have been necessary | 


with open tanks, and the excavated material was placed above the 
vaulting without expense for removing it, and the economies thus 
effected fully equalled the cost of the vaulting. The more recently 
coastructed settling tanks on the south side of the river are of the 
same general construction, but the manholes were omitted ; and it 
is found that there was both a great saving in the cost of construc- 
tion, and the work of cieaning the tanks can be better done by 
artificial light throughout than by the very irregular light 
admitted through manholes. 

_ Vertical settling tanks, like those used at the World’s Columbian 
Repositien at Chicago, are occasionally used in Germany, particu- 
larly in small places, and are in some respects convenient, ahihongh 
the sedimentation is [gersd less complete than is the case with 

vroperly constructed horizontal tanks. The famous tanks at 

Dortmund are being replaced by broad irrigation. In other parts 
of England, where the population is much less dense than in the 
districts mentioned, and where land for sewage treatment is more 
easily secured, chemical precipitation works are the exception 
rather than the rule, and sewage farming is generally employed 
where sewage requires to be treated. 

On the Continent, Paris first adopted land treatment for 
Sewage many years ago, but selected an area quite near the city, 
and which was only large enough to receive a portion of her sew- 
age, The process was entirely satisfactory as far as purification 





should be purified, and it usually does so. Some of the leading 
cfficials in Berlin having charge of the German rivers were of the | 
opinion that all sewage should be treated without regard to the 
size of the rivers into which it is discharged, although a number of 


| the rivers, such as the Rhine, the Elbe and the Oder, are so large 


+ 





that from our standpoint it is hardly possible to conceive of any 
appreciably injurious results from the discharge of sewage into 
em. 

The soils used for sewage purification in Germany are invariably 
sandy, pervious materials, and the natural surface of the ground is 
so nearly level that it can be developed with a minimum of expense. 
The areas are usually divided into separate beds by low earth 
embankments, quite similar to those at Framingham and Marl- 
borough in this State. The surface of these beds is always culti- 
vated—grass, beets, cabbages, wheat, rye, oatsandapple trees being | 
the leading crops. Wheat and oats when they are irrigated grow 
very rankly, and as the farmers say, run to straw, and good crops 
are seldom obtained. Our American corn or maize cannot be 
successfully grown, because the summers, and particularly the | 
summer nights, are not warm enough, and the grain will not ripen. 
yermany is some degrees farther north than New England, and the 
winters are of about the same severity, but the winter nights are | 
much longer and the days shorter, and it thus happens that in the 
darker months of the year it is impossible to distribute all, or even 
the greater part, of the sewage over the land by daylight, and it 
is found that however carefully instructions are given, the men | 


| siderable reservoirs, which, regulated by means of gates an 


having the distribution in charge will not properly perform their 
work at night. To provide for this contingency. certain areas are 
set apart upon alljthe German farms, having substantially level 
surfaces and surrounded by embankments much higher than the 
ordinary embankments—that is, 8ft. to 10ft. high. The areas are 
also much greater, often containing ten or twenty acres in one lot. 
During the long dark nights of the fall and winter, sewage is run 
into these basins, often filling them several feet deep. Of course 
little purification takes place under these circumstances, but owing 
to the cold weather the sewaga is retained pretty nearly in its 
original condition, or at least without offensive decompositions, 
generally covered with an ice sheet during the winter. 

As soon as the days become longer, in early spring, all of the 
sewage is again applied to the land, and these basins are no longer 
used. The ice melts and the pond of sewage soaks away in the 
course of a few weeks, and the surface of the land covered with the 
organic matters which have been strained from the sewage, is 
exposed to the air and becomes dry, and soon afterwards it is 
ploughed under, and the matters are destroyed, as in the ordinary 
process of intermittent filtration. Wheat and oats can be raised 
in these basins in the summer, and good crops are obtained. No 
sewage is ever put upon them except in winter. 

Paris has for many years treated a portion of her sewage as men- 
tioned above, by intermittent filtration upon the sandy soil of 
about 2000 acres of land, nearly surrounded by one of the broad 
bends in the river Seine, just below the city. The sewage has 
been pumped to this land from the main outfall sewer as needed 
by the crops, and when the crops did not require it, the sewage has 
been discharged untreated into the river. In recent years, only 
about 20 per cent. of the sewage has been treated; in rainy 
weather and winter a much smaller proportion, while at dry 
seasons a larger quantity was taken. The condition of the 
River Seine, below the point of discharge of the sewage, has 
become extremely foul, and the city has recently voted to con- 
struct an outfall sewer down to another and larger area of land 
in the next bend of the river below that now used, and totreat the 
rest of its sewage there. This outfall sewer involves the construc- 
tion of three syphons under the Seine, and the purchase of 
25,000 acres of land, which will give the city an ample area upon 
which to purify all of its sewage. The estimated cost of this work 
is 6,000,000 dols. At Paris, as in the English sewage farms, the 
embankments between the beds are a much less conspicuous 
feature, and one of the most common methods of applying sewage 
is to have the land in ridges and furrows, the sewage being turned 
into the furrows, while vegetables and other crops are raised upon 
the ridges, which are never covered by the sewage. Of course it 
is necessary at certain points to have embankments to prevent the 
sewage from running over the surface into the river, but these are 
reduced to a minimum. 

There are some unusually interesting sewage disposal problems 
in some of the Dutch cities. Rotterdam is situated on the Maas, 
which is really the main outlet of the River Rhine, with its 
enormous flow from the mountains in the south of Germany and in 
France and Switzerland, and in addition there are strong tidal 
currents, so that the city has no difficulty in disposing of its 
sewage. Amsterdam and The Hague, however, are not situated 
upon rivers, but only upon the intricate system of canals which 
intersects a large part of Holland. Streets, as a rule, are 3ft. or 
4ft. higher than the water in the canals, and the houses are built 
upon foundations about even with the streets, and there are no 
cellars. There is often a canal between every two streets, and in 
the few cases where it is omitted, it is in any case but a short dis- 
tance from any part of the city to some canal. It has been the 
custom ever since the memory of man to discharge all sewage, gar- 
bage, and other wastes into the canals direct. This has resulted in 
the canals becoming extremely foul and sources of much complaint. 
The conditions have been somewhat improved by constructin peur 
use 
in connection with the tides, allow considerable currents to be 
maintained in most of the canals, and in this way the conditions 
have been maintained without becoming excessively bad. The 
limits of this system of flushing have, however, been nearly 
reached, and it is apparent that some further treatment will be 
required. Several of the leading Dutch engineers are exerting 
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their ingenuity to see how a series of sewers can be constructed for 
The Hague, but the problems of ground water, canal crossings, and 
pumping stations are really very serious. 

In Amsterdam a portion of the central part of the city has been 
for some years sewered on the Liernur system. Thissystem, which 
many of you will remember, was much talked about some years ago, 
and was thought by many to afford a solution of the sewerage pro- 
blem. It consists of a system of iron pipes in which a partial 
vacuum is maintained, and into which sewage matters are passed 
without water, and the material is drawn in a concentrated form to 
a pumping station, where it is distilled with lime, giving off am- 
monia, which is condensed in acid to form an ammonium salt, which 
is sold, and the residue is dried and compressed into cakes, which 
have some value as a fertiliser. At the present time about 62,000 
people are connected with this system in Amsterdam, and about 
six tons of ammonium —— are produced per week, which 
partially pays for the cost of operation. The system is being slowly 
extended to other parts of the city, although perhaps it is too soon 
to state that it is the definitely adopted plan of the city, and 
developments may be awaited. This is altogether the largest 
plant upon the Liernur system, and possesses very great interest to 
those only familiar with the water-carried system of sewerage. 

The question as to the dilution which it is necessary to give a 
sewage or a sewage effluent in order to prevent the creation of a 
nuisance, is a most interesting one. Unfortunately, statistics as to 
the flow of streams at the points where they pass various cities are 
extremely difficult to obtain, and even in those cases where state- 
ments are available there is often a question as to the exact condi- 
tions under which the gaugings were obtained, and as to whether 
the results are comparable with corresponding statements for other 
places. The flow of rivers, however, is in a measure proportional 
to the areas of the watersheds from which they flow, and these 
watersheds can be measured with ease and with comparative 
accuracy. The flow, and particularly the minimum flow, in which 
we are especially interested, of course depends upon the rainfall, 
and its distribution throughout the different seasons of the year, as 
wellas upon the climate and the geological character of the water- 
shed. But after making due allowance for differences of this 
nature, the comparative figures for the areas of watersheds are 
more satisfactory than any records of gaugings which could be 
obtained for all the numerous points in which we are interested. 

In the following table are given the names of a number of cities 
having interesting sewage disposal problems, and their populations, 
as given in the last census for 1890 or 1891, as the case may be, 
together with the rivers on which they are situated, and their 
drainage areas measured from the points at which sewage is dis- 
charged into them, and in the last column the areas of the drainage 
areas per thousand of population. The areas, with one or two 
exceptions, have been measured from maps and are only approxima- 
tions, 








Square 
ninaca | miles per 
City. River. | Population. | Preimage 1009 ‘of 
area. 
popula- 
tion. 
Manchester \ n J 198,136 Ll «a 
Geora |... 1p TP cones iy |= vies 
Brussels Senne 477,000 340 0°72 
Leeds .. Aire 367,506 810 0°84 
Sheffield Don 824,248 820 0°99 
Bradford .. .. Aire 216,361 220 1°02 
Huddersfield .. 95,422 102 1°06 
Chemnitz .. 138,955 160 1°15 
London Thames 4,211,056 4,900 1°16 
Glasgow Clyde 658,198 800 5 ts | 
Berlin Spree 1,578,685 3,800 2°40 
Munich Isar 348,C00 1,200 3°45 
Leipsic Elster 355,485 1,700 4°80 
Brunswick Ilse 100,883 600 6°00 
ee Seine 2,447,957 16,000 6°50 
Hanover .. - Leine 163,100 2,000 12°3 
ees Oder 335,174 8,500 25 °E 
Frankfort-on-Main Main 179,850 9,500 53°00 





Manchester and Salford, on the opposite sides of the Irwell, dis- 
charge their sewage into it at nearly the same point, after treating 
it by chemical precipitation. 

The population given for Brussels includes suburbs more popu- 
lous in the aggregate than the city itself, and it is probable that 
only a part of them are connected with the sewers. The sewage 
is not treated, and the river is extremely foul below the city. The 
river has been straightened and arched over through the central 
part of the city, and a boulevard has been built over it, and 
intercepting sewers on either side of it are carried down to a 
= below the city, at which the sewage is discharged. At 

seeds the sewage is treated by chemical precipitation before 

being discharged into the Aire, and at Bradford also the sewage is 
precipitated and discharged into a brook just above its junction 
with the Aire, but the drainage area given is that of the Aire below 
the junction of the brook. Sheffield and Huddersfield treat their 
sewage by chemical precipitation, and follow the treatment by 
rapid filtration. 

The rivers mentioned above have been among the most grossly 
polluted rivers in Europe, and notwithstanding the efforts that 
have been made to purify the sewage, they are in far from satis- 
factory condition, although it seems probable that the large 
amount of cloudy weather and absence of extremely hot weather 
in England in summer at once have a tendency to maintain larger 
minimum flows, and are less favourable to the offensive decompo- 
sitions that would be expected _in a hotter climate and drier 
atmosphere. 

Chemnitz discharges its sewage without treatment into the small 
stream which flows through it, and a serious nuisance is created, 
which will probably be corrected in the near future. The stream 
bas quite a rapid fall, and it is perhaps this fact which has made 
the discharge of so much sewage possible. At London and 
Glasgow the sewage is discharged into estuaries, where there are 
powerful tidal currents, in addition to the flows of fresh water, 
which render comparison of them with inland cities impossible. 
At London the sewage is treated by chemical precipitation, and a 
similar treatment, followed by rapid filtration, has recently been 
put in operation to treat a portion of the sewage of Glasgow. 

At Berlin the condition of the Spree became very offensive in 
the early seventies, when the population was only half as great as 
at present, and the drainage area per thousand of population was 
consequently twice as great. Since that time the sewage has been 
treated by broad irrigation, and the river is now in good condition. 
At Munich the sewage is discharged untreated into the river Isar, and 
has caused no serious nuisance. The river, however, has its origin 
in the Alps, and has a large flow and a rapid fall, so that the con- 
ditions for the discharge of crude sewage are unusually favourable. 
At Leipsic the untreated sewage has created a serious nuisance, 
and will be treated at an early date. Brunswick and Hanover do 
no treat their sewage, but probably will apply it to the land in the 
near future. 

At Paris the Seine has been extremely foul, notwithstanding its 
large drainage area and the fact that part of the sewage has been 
treated. Deepening the river to allow the passage of ships of con- 
siderable draft has reduced the velocity of the current and made 
the conditions more favourable for the formation of deposits of 
sewage matter, with the decompositions which accompany them. 
At Breslau the sewage has been treated for many years by apply- 
ing it to land, and the river has, so far as I know, never been in 
bad condition. Water taken from the river is used for public 

water supply by at least two large cities down the river. At 
Frankfort-on-Main the sewage is treated by chemical precipita- 
tion before being discharged into the artificial harbour, which has 
been constructed by building a dam at a little distance below and 
by deepening the channel opposite the city. 

While the data given in the table are perhaps hardly adequate 


showing the discharge of crude sewage without nuisance into a 
rapid mountain stream, having only 3°5 square miles of drainage 
area per thousand of population, while the discharge of sewage 
into smaller streams proportionally has always resulted in the pro- 
duction of a nuisance, and other streams drawing their water from 
flat prairie country and with sluggish flows have become offensively 
polluted, although their drainage areas were equal to six or eight 
square miles per thousand of population, and one can readily see 
that in a region like the western part of the Mississippi basin, 
where rivers go nearly or entirely dry in summer, sewage might 
cause a nuisance, even though the watershed was enormously 
greater proportionally than the above figures. We also see that 
cities have grown up upon rivers so small as to furnish less than 
half a mile of drainage area per thousand of population, and while 
in these cases, by giving the greatest attention to the thorough- 
ness of the purification of the sewage before egret rivers 
can be kept in fairly good condition, the problem is a difficult one, 
and requires the utmost and continued care to keep the streams 
even in reasonably good condition. 

In conclusion, the trend of the best European practice in sewage 
disposal is strongly toward the treatment or puritication of sewage 
in all cases before it is discharged into rivers, with the exception 
of very large rivers and at points where there are strong tidal 
currents. The tendency is to use land treatment wherever the 
local conditions are reasonably favourable, as the effluents pro- 
duced in this way are of much greater purity than can be 
obtained by any chemical or mechanical processes, and the cost 
is ordinarily less. Where the local conditions are such as to pre- 
clude the employment of land treatment, chemical precipitation is 
used, but although material improvements have been introduced in 
the construction of settling tanks and in the methods of applying 
chemicals, it is not possible to produce effluents of sufficient purity 
to be discharged into the smaller rivers without creating more or 
less complaint, and the tendency is strongly to follow chemical 
precipitation in such cases by a rapid filtration through some 
material which will remove substantially all of the remaining 
suspended matters, and will allow at least a portion of the soluble 
organic matters to become oxidised. 


Mechanical Analyses of Samples oy Materials prom certain 
European and American Sewage Farms. 


(Collected by the Author. ) 
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Berlin, Mal - Surface soil where it 
chow Farm. had recently been 
ploughed. 0°12 5°6 o4 
Berlin, Mal -Subsoil 2ft. deep at 
chow Farm. same place. 0°12 3°4 33 
Berlin, Mal -\Surface soil not re- 
chow Farm.) cently ploughed. 0°12 2°2 90 
Berlin, Mal -'Subsoil 2ft. deep at 
chow Farm.) same place. 0°13 2°7 $1 
Berlin, Gross- Surface soil in actual 
beeren Farm _ use. 0°15 2°0 26 
Berlin, Gross- From a sand bank 
beeren Farm near by, represent- 
ing the original un- 
used material. 0°15 1°8 1 
Breslau. Subsoil lft. below sur- 
face of sewage field 
in use. 0°24 1°9 2 
Paris. Surface soil from sew- 
age fields in use. 0°13 | 5°9 e4 
Framingham, Sand from sewage 
ass. filters. 85 to 0°42 | 4 to 5 
Marlborough, Sand from sewage 
Mass. filters. 0°12 3 to 4 
Gardner, Mass Sand from sewage 
filters. 0°10 to 0°24 6 to 14 
Brockton, ,, Sand from sewage 
filters. | 0°30 to 0°60 2 to 5 
Poughkeepsie,Sand frcm sewage 
tH filters at Vassar 
College. 0°10 to 0°50 | 2 to 5 0 to 2 
Plainfield, Sand from sewage | 
N.J. filters. 0°10 to 0°25 | 2 to 5 0 to 8 
Pullman, Ill. Soil from sewage farm 0°01 | 15 225 


JUBILEE OF THE GAUGE ACT. 


Firty years ago, on August 18th, 1846, a short Bill of only 
nine clauses became law, and has had a lasting effect upon 
British railways since that time. This was the 9 and 10 Vic., 
cap. 57, otherwise, ‘An Act for Regulating the Gauge of 
Railways,” ard was the direct outcome of the report of the 
Gauge Commissioners appointed fourteen months before. In 
the main, cf course, this legislation was brought about by 
the Great Western Company’s departure from the gauge 
adopted by George Stephenson on the Stockton and Darling- 
ton Railway, and which, early in the forties, had obtained a 
start the broad gauge was never able to overtake. The Bill 
in question, which of course was a Government measure, 
had the strong approval of the military authorities. It was 
a favourite idea of the Duke of Wellington, then Commander- 
in-Chief, that railways would enable a small army to do the 
work of a large one; so far as its employment at home was 
concerned. In this he was no doubt right, and in those 
days, when riots of the most alarming kind were not 
uncommon, the argument appealed to mcst people more 
strongly than, perhaps, it would now. It was obvious that 
perfectly unnecessary breaks of gauge might cause fatal 
delay in the movement of troops, and, in fact, would do 
away with much of the advantage of conveying them by 
rail. The Gauge Commissioners examined a great number 
of railway officers, engineers, locomotive superintendents, 
traders, in fact, persons of all classes who were concerned 
with the making, maintenance, or utilisation of railways. 
The bulk of evidence obtained was overwhelmingly in 
favour of uniformity of gauge throughout the country, as 
indeed it might have been expected to be. Of the engineering 
experts a few considered that a slightly wider gauge than 
4ft. 84in. might have been employed with advantage, but the 
majority were of opinion that gauge would admirably serve 
the needs of the country. Absolutely none, save those con- 
nected with the Great Western Railway, advocated so wide a 
gauge as 7ft. In commercial circles the testimony against 
the loss of time, the injury to goods, and the opportunities 
for pilfering caused by break of gauge was almost unanimous. 
All sorts of expedients for minimising these objections were 
proposed from time to time, which enriched the Patent-office, 
but brought the question no nearer solution. Telescopic 
axles, which could be lengthened or shortened to suit either 
gauge, were a favourite idea; also that of carrying goods in 
removable boxes, three of which should go on a broad gauge 
truck and two on a narrow gauge one. But it was felt that 
these half measures could but palliate an evil which existed 
solely to gratify a man whose inexperience of railway con- 
struction was only equalled by his abounding self-sufficiency. 
The Gauge Commissioners themselves could only say for 





was generally easier than on the narrow, and that it might 
be possible to run the fastest upon it. The former we know 
now to be more a matter of wheel base and of design and 
weight in the rolling stock than of gauge, whilst the latter 
has never been conclusively proved. On the two most im. 
portant matters, viz., which was the most convenient for the 
usual loads of goods, and whether the increased outlay for 
the broad gauge was attended with any advantage really 
worth it, their verdict was distinctly in favour of the narrow 
gauge. 

It was estimated at this time that one million sterling 
would have sufficed to convert all the broad guage 
then existing—about 274 miles—to narrow gauge, and well 
would it have been for the Great Western if they had repented 
of their error thus early. But they persisted that as Parlia. 
ment had sanctioned the mistake, so it ought to find the 
means of rectifying it. Asa matter of fact, Parliament pro- 
bably understood the merits of the question in 1835 no better 
than the Great Western directors themselves, and it natural] y 
refused to spend public money chiefly for private benefit, 
The broad-gauge companies were left to get out of a trouble 
of their own making as best they could, steps being taken by 
the Gauge Act to localise the evil and prevent its spreading 
too far. 

The chief provisions of the Gauge Act were that except in 
certain specified cases, no new passenger railway should be 
made in Great Britain of any other gauge than 4ft. 8jin., or 
in Ireland of 5ft.3in. It did not apply to any line which should 
be entirely south of the Great Western (i.c., between London 
and Bristol), nor to any which might be made in Cornwall, 
Devon, Somerset, or Dorset. Certain lines already sanctioned 
to be made on the broad-gauge were not interfered with. The 
chief of these were the South Wales Railway, the Oxford and 
Rugby, and the Oxford, Worcester, and Wolverhampton. 
The first-named was worked as a broad gauge line down to 
1872, the Oxford and Rugby, when it got to Fenny Compton, 
was altered to go to Birmingham and Wolverhampton instead, 
and was soon converted to ‘mixed gauge,” broad and narrow 
together. On the Oxford, Worcester, and Wolverhampton, 
the mixed gauge was laid from the first, but the broad gauge 
rail was never used. Any gauges other than those authorised 
by the Act might be removed by Government authority, at the 
expense of the company owning or controlling the line; or it 
might be fined £10 per mile per day whilst the illegality con- 
tinued. Although the evil of numerous breaks of gauge 
would probably have remedied itself in course of time without 
any legislation on the subject, the Act has been of the utmost 
benefit in bringing it to an end with the minimum of friction 
and within a reasonable period of time. 








TECHNICAL EDUCATION AND WASTE OF TIME. 





It is satisfactory to find that British people are finding out now 
in a practical way before the lives of more than a generation of 
certain classes of young men have been more or less spoiled, that 
the technical education craze is a thing harmful to about 70 per 
cent. of all who are led to believe it is a short and easy way to 
technical knowledge and usefulness, Those who take the technical 
college after school instead of the works postpone to too late a 
day that which is the most important part of their education, 
namely, the workshop and out-door part of it. They also postpone 
until too late the discovery that they are not fitted for an en- 
gineering or architectural building or special industries, The 
education in a technical college is easy, and all is so different to 
the realities of the work that is done for a commercial purpose and 
fora paying result, that the student does not know that heis unsuited 
for the real thing. If he went into the works early he would find 
this out, and if he is of the proper stuff he could make use of the 
technical colleges or schools in the evening. Judging from the 
following, we shall be saved yet from the sterilising influence 
of the technical school:—To ardent advocates of technical, or 
polytechnical, education much of the correspondence between 
the Board of Trade and representative societics of ship- 
owners and engineers on the subject of apprenticeship for 
marine engineers will be disappointing reading. The quali- 
fications proposed by the Board for candidates for a second- 
class epgineer’s certificate included the following :—‘‘In calcu- 
lating the five years of artisan service which are to constitute the 
required apprenticeship, time spent at a technical school where 
there is an engineering laboratory may be taken into account and 
accepted as equivalent to artisan service, at the ratio of three 
years in the technical school to two in artisan service, provided 
that the applicant was over fiftcen years of age and can produce 
the master’s certificates for regular attendances and satisfactory 
progress ; and provided also that in such case the remainder of the 
time was not spent in a drawing-office.” Considerable objection 
is raised to this by railway and shipping companies. The Castle 
Line, for example, remark:—‘‘ The introduction of technical school 
training—with an engineering laboratory—as a partial qualification 
is open to question. What is wanted in the mercantile marine is 
first-rate tradesmen with as much technical education super-added 
as practicable. Young men from engineering colleges have, in our 
experience, not proved the best fitted for a seagoing engineer's 
life.” Still more emphatic are the Peninsular and Oriental Com- 
pany, who consider that ‘‘ the results of training such as indicated 
in this paragraph would introduce a class of men quite unfit to 
cope with the work expected of an engineer at sea, or to be of any 
yractical use in the engine-room in cases of emergency.” The 
ondon, Chatham, and Dover Company think that training in the 
drawing-office or at a technical school should not count ; and the 
Daily Telegraph remarks that a senior Whitworth scholar states 
that ‘‘ time spent in a technical school is not of great use in giving 
real practical experience ”"—a thirg which everytody cvght to bave 
known always. 








NAVAL ENGINEER APPOINIMENTS —The following appointments 
have recently been made at the Admiralty :— Staff engineer: George 
B, Alton, to the Talbot. Chief crgineer: Samuel Godbeer, to 
the Pembroke, additional, for service in dockyard, Engineer: 
Gilbert C. Nicholson, to the Talbot. Assistant engineers: Henry 
Bell, tothe Talbot ; Albert G. V. Salter, to the Alexandra ; Alfred 
Saunders and George E. Andrew to the Pembroke, additional. 


THE SCHEME OF CAVERSHAM DraINaGE.—On Wednesday last, at 
Caversham, Oxfordshire, the member for South Oxfordshire 
Division of the county, Mr. R. T. Herman Hodge, M.P., formally 
opened the Caversham Drainage and Outfall Work in the presence 
of the mayor of Reading and a large number of visitors. The 
length of sewers is about 114 miles. The chairman of the 
Council said the greatest credit was due to their engineer, Mr. C. 
Nicholson Lailey, C.E., of Westminster, for although they had 
four miles of sewerage under water, with a pressure of about 5ft. of 
water, the leakage was inappreciable. The sewage on reaching 
the outfall,works*is dealt with on the International system, the 
sewage after precipitation passing on to polarite filters. Sludge 
pressing machinery is provided, and the tanks and filters are built 
on arches considerably above the grourd in order to be above flood 
level. Great satisfaction was expressed with the scheme, which 
has been carried out with far more expedition than was at first 
anticipated, and for a sum well within the amount of the loan 
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A RELIC OF THE ATMOSPHERIC RAILWAY. 


We mentioned, in our article on the jubilee of the London, 
Brighton, and South Coast Railway, some slight vestiges that 
still remain of the atmospheric system that preceded locomo- 
tives on that line. There is, however, a much more striking 
survival of this obsolete system still remaining on the Great 
Western main line outside the little wayside station of 
Starcross. 

When Brunel was laying out the route of the rail- 
way between Hacter and Plymouth the atmospheric 
system was still on its trial, and it was thought that here, 


~- 


OLD ATMOSPHERIC RAILWAY PUMPINS STATION, STARCROSS 


on this extremely hilly section, it would have the greater 
chance of justifying its existence. Pipes, therefore, were 
laid down, and a great number of pumping stations erected 
along the line. From 1845 to 1848 the system was tried, and 
ultimately proved a failure, workingatan extravagant cost, and 
performing such miracles of delay as dragging trains along 
at the rate of a mile in half an hour. Locomotives, of course, 
soon superseded the atmospheric system, and the pumping 
stations were all destroyed, except that which, with its 
tall red sandstone tower, forms so picturesque a feature of 
the railway as it curves along the estuary of the Exe. It 
owes its preservation to the Earl of Devon, brother of the 
present earl, who died some ten years ago. He saw how it 
completed the picturesqueness of the scene, and his influence 
with the directors of the Great Western Railway caused it to 
be left—at once an ornament, and a relic to tell of the early 
struggles of railways against imperfectly understood mechani- 
cal laws. 








MECHANICAL HAULAGE.* 
By J. STURGEON, 
(Concluded trom page 158.) 

I should have much liked to say something about electrical leak- 
ages and their destructive effects upon gas and water mains, Xc., 
but the limits of a paper like this preclude my going into a subject 
which is, in itself, big enough and interesting enough to serve for a 
special paper. I can only say that this is another serious draw- 
back against electric traction, and one to which sufficient import- 
ance is not attached. Electrolytic corrosion is certain to shorten 
the lifetime of the rails, and necessitate a serious addition to the | 
sum that has to be set aside for renewals. The damage done to 
gas and water mains ought really to be debited to the working | 
expenses, but unfortunately it is pretty sure to be set down to 
streets and sewerage, gas and water accounts, and paid for by the 
ratepayer. 1 would strongly advise all those who are interested in | 
the subject to read the Report of the Parliamentary Committee on | 
Electric Powers Protective Clauses of 1893; particularly the evi- | 
dence of Major Cardew, Dr. John Hopkinson, Mr, Preece, and Sir | 
F, Bramwell. | 


In fact, overhead electric traction has already seen its best day, 
and is doomed to follow in the wake of the accumulator. But hope 
springs eternal in the electrical faddist’s breast ; and now the 
electrical atmosphere is full of signs and tokens of another ‘‘ new 
departure” in the form of conduit system of electric traction. | 
These indications came first from America, where, notwithstanding | 
the glowing accounts of the success of the overhead electric system, 
there has been a rapidly growing and widespread feeling of dis- 
satisfaction with its results, It has been entirely swept out of 
Washington, it is prohibited in New York; and even in Boston, 
the very centre aa headquarters of the system, it is condemned, 
and has to be removed within two years. A new era of experi- 
menting in conduit systems has been entered upon. We find the | 
same feeling of dissatisfaction now spreading to the European 





Continent. The city of Brussels has just granted a concession for | | 


the construction of the ‘‘ Hoerde” conduit electrical system on 
four important lines, and the following extract from the report to | 
the municipality is very significant :— 

‘‘La traction électrique par Cable atrien étant devenue la cause | 


de nombreux mécomptes et de grave accidents, un désir ardent de | 
voir surgir une traction électrique par Cable souterrain se faisait | ' 


sentir de plus en plus, Ce besoin cette nécessité se montrant 
chaque jour, plusieurs des plus importantes firmes du Continent 
avaient semblé vouloir y répondre en adoptant sur certaines lignes 
en construction différents systtmes de traction électrique 
souterraine, Chacun de ces sociétés croyait avoir trouvé le meil- 
leur syst?me,” 

But it isa vain hope. There is nothing in the nature of under- 
ground or conduit systems that can in any way help to lessen the 
cost. On the contrary, the capital cost is much higher, and with 
all the complicated and delicate electric appliances under the 
street, the maintenance also will certainly not be likely to prove 
less, Anyway, it is a hopeless task these electric tractionists have 
taken upon themselves. They cannot contend against the fixed 
principles of mechanics; and the ‘“‘new departure” is bound to 
depart too on the same road as the others. 

A statement has just been published in Engineering of the 
working expenses—in detail—of the Hamburg Electric Tramways, 
showing a total cost per car mile of a fraction under 4d. This is a 
pretty fair sample of the utterly misleading and untrustworthy 
nature of these foreign examples. They look so convincing at 
first, and induce many people to rush away with the idea that if 
they can do so well across the Channel, we can do as well here. 
But when we come to examine into the details, and reduce them 
to English standards and English conditions of working, the case 
1s entirely altered, In the first place, in the Hamburg case, we 
find the contracting and subsidising element largely in evidence. 
There is 0°192d. per car mile set down under the head of ‘‘ Amount 
paid to contractors for guarantee.” Then the electric current 
1s supplied by the Electric Lighting Company, at the contract rate 
of 1'56d. per unit. The Lighting Company can afford to do that, 
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| be increased by about 25 per cent., making it 1°659d. But again, 


because it gives them a day load for their plant, and their capital 
charges and management expenses being already covered out of 
their income from lighting, it costs them very little beyond fuel 
and wages for the supply sold to the Tramway Company. The 
Tramway Company are thus saved a large capital outlay on the 
power station and proportionate management expenses, and can 
afford to pay a profit to the Lighting Company, and still get their 
electricity at less cost than they could produce it at themselves. 
Besides that the Corporation pay back to the Tramway Company 
20 per cent. of the cost of the electric current used. With all this 
the cost of the current comes out at 0°88ld. per car mile. Then 
the wages of the conductors, motor men and inspectors, &c., work 
out to 1°327d. per car mile. Now in England, considering the 
_ higher rate of wages and shorter hours of work, that figure would 


in Hamburg the cars have almost exclusive use of the track, and 
make quite double the speed we could make in our crowded 
streets here, even if the law did not limit us. That means that, 
to enable us to make the same mileage, we should have to 
double the number of cars running, and double the number of 
men employed, thus bringing the cost under that head alone up to 
3°318d. per car mile. There being twice as many cars to look after 
and keep in repair, the cost under those heads would, if not quite 
doubled, be largely increased, and the capital charges, in respect 
of rolling stock, would be doubled. There is nothing whatever 
set down for repairs and maintenance of roads and permanent 
way, so I presume we may take that as being done by the Corpora- 
tion and not charged against the Tramway Company. Without 
altering the contract items, and reducing the other items to 
English standards of speed, wages, &c., the cost soon mounts up to 
about 8d. per car mile. And this, bear in mind, is in the first 
year of working, before the repairs and maintenance begin to be 
seriously felt, and while they are still covered by the contractor’s 
guarantee, 

Now the working expenses as given are said to be only 48 per 
cent. of the receipts, and yet, strange to say, the company can 
only pay 5 per cent. dividend. There is something very queer 
about that. A very slight increase in the working expenses would 
soon wipe out that small profit, and where would it be on an English 
line, with the working expenses something like double ? 

But after all, what other result can we expect? Electricity 
can do many wonderful things, but it cannot work miracles. It 
cannot make three tons weigh less, and be easier to move than 
one ton. It cannot be converted into available power at less cost 
than it takes to generate the power necessary to effect the conver- 
sion. How then can we possibly expect to run it in competition 
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Fig. 1. Showing gripper 
closed. 
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Fig. 2. Showing gripper 
open and cable dropped. 


with power applied direct, as in the cable system ? In spite of all 
these deceptive figures and the sanguine utterances of electrical 
enthusiasts, the immutable law of conservation of energy will have 
its revenge in failure after failure, for all such violations of its 
principle. 

Now all the time while these vain efforts against natural laws have 
been draining our pockets, to the gain of inventors and the loss of 
investors, we have had the cable system actually doing the very 
thing we want ; that is, moving our tramcars, successfully and effi- 
ciently, through the busiest streets, irrespective of gradients or 
curves, and at a working cost lower than has ever yet been attained by 
any other system. Moreover it has been working in our midst all 
this time for fully eight years, with steadily diminishing costs and 
steadily increasing profits year after year. It has stood the test of 
time and experience. In Birmingham, while the working costs of 
the electri lator—system have been steadily rising up to 
18 ‘43d. per car mile, the working costs of the cable system have 
been as steadily diminishing down to 5°43d. per car mile, and the 
profit last year on three miles of street worked by cable represents 





against steadily increasing costs on electric systems, of whatever 
kind they may be. One after another new inventions in electric 
traction have sprung up, run their short course, and py ga 
to make room for others, foredoomed to the same fate ; but the 
cable has kept steadily on, and held its ground and survived them 
all. Why, then, has it not been more largely adopted? 

The run on everything electric is partly responsible for this. 
Electricity is an effective word with which to conjure money out 
of ‘people s pockets, and company promoters have recognised this. 

Electric belts and hair brushes, electric sugar, electric soay, 
electric blue, and electric traction, all ‘‘catch on.” The general 
public cannot look into the innermost recesses of the subject. 
It is a case of the ‘‘ignotum pro magnifico.” They are attracted 
by anything in the nature of the marvellous, and easily become 
victims of the craze. That is one reason. Another reason un- 
doubtedly has been the high initial ccst of the cable system, and 
what is perhaps more serious stil], the terrible obstruction of the 
streets during the construction period, which local authorities 
cannot contemplate without dread, and would do much to avoid. 

Having been long convinced of the advantages of the cable 
system in actual working, I have been for some time past endea- 
vouring to devise methods for overcoming these objections 
as to initial cost, and to reduce the interference with the streets 
during construction toa minimum. The deep excavation for the 
conduit, on the existing method, involving serious blockage of the 
street for a sudieuaal period, and frequent interference with 
service pipes, was evidently the point that would have to be 
tackled. Tt we could reduce the depth of the conduit, so as to 
avoid breaking through the concrete foundation on existing lines, 
that would accomplish ail we want, as, of course, in the construc- 
tion of a new line we should need no deeper excavation than would 
be required for the ordinary laying of the tramway, and for the 
conversion of an existing line to cable traction, we should only 
have to remove the setts Letween the rails and prepare the bed 
for the laying of the conduit. It was while engaged on this 

roblem that I happened to mention the matter to my colleague, 
Mr. Wilson, of Belfast, and he made several practical suggestions as 
to the form and construction of the gripper and the arrangement of 
the supporting and guide pulleys in the conduit, which have resulted 
in the development of his shallow conduit system. The first neces- 
sity was to have a form of gripper which would occupy thé mini- 
mum of space in the conduit. The form we have adopted is shown 
in Fig. 1. It is the modification of the form of gripper used in the 
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Geary-street cable road, San Francisco, with jaws opening down- 
ward, but instead of the jaws being hung on two separate centres, 
and the closing bars approaching the centres with a lessening 
leverage as the jaws close, they are hung from one common 
centre and so arranged that the closing bars recede from the 
centre with an increasing leverage as the jaws close in. This also 
enables the contour of the gripper in cross section to follow the 
shape of the sloping sides of the conduit. The nearer the gripper 
is got to the top of the conduit, and the shorter the stem, the 
better, as it will be much stiffer and less liable to bend in passing 
round curves. 

The wear is taken on the two end-pieces, which are easily renew- 
able. We have not thought it worth while to apply friction roliers 
to the gripper, as they would have complicated the conduit and 
made it deeper, and the interest on the increased cost would have 
come to more than the probable cost of renewals of the gripper-end 
pieces. Moreover, the wear of the rollers, their centre pins, and 
the surface they run against, would rapidly take up the small clear- 
ance in the slot, or reduce it to sliding action again. We can easily 
apply fixed rollers round the curves, should it be found worth while 
doing so. The gripper is hung from the axles of the car, so that 
its vertical position in the conduit will be practically unaltered, as 
there would be noriseor fall with the spring. Itis raised and lowered 
by means of parallel motion bars, and can be lifted up clear of the 
roadway, so that the car may be drawn by horses or other power. 
As the Jaws open downwards, they can readily drop or pick up the 
cable. 

The next point was to avoid the depth taken up by the vertically 
running support pulleys, which practically controlled the depth 
of the conduit. This has been accomplished by the application 
of horizontal support pulleys, arranged in pairs, of the shape 
shown in Fig. 2, the cable being supported between the two pulleys. 
The centre pins run in oil wells, and the driving bell formation of 
the pulley prevents water and dirt being washed over into the 
bearings in case of the flooding of the conduit. 

These arrangements enable the conduit to be made of the form 
and construction shown in Fig. 3, which represents a cross 
section of the road. This conduit needs no separate drain, as its 
form is such as to serve as adrain in itself, branch connections being 
made into the adjacent gullies wherever needed. The system in 
most of its leading features has been applied with marked success 
on the Sydney tramways by Mr. Gustav Fischer, the Government 
engineer, 

It will be obvious from an inspection of the diagrams that 
there will be a material reduction in initial cost, as compared with 
the deep conduit, as well as reduction in the time required for con- 
struction, most of the work being of a kind that can be prepared 
beforehand in the workshops, gauged and fitted together, in readi- 
ness to lay downas soon as the foundation is prepared forit. These 
modificat ons entirely remove the only valid objections to the cable 
system, and enable it to compete in initial cost with the least costly 
form of electric traction, while in efficiency and low cost of working, 
no other form of traction, depending on adhesion and secondary 
power, can approach near it. 








ON IRON SLEEPER PERMANENT WAY.* 
By J. ScHULER. 
In reviewing the descriptions of various forms of iron sleepers 
which have appeared in the ‘‘Organ” during the last year, the 
author states thatasleeper, good from an economical point of view, 
must fulfil the following conditions :—First, it must ensure a firm 
fastening of the rail with a sufficient capacity for resistance, and 
must be capable of being advantageously packed ; and secondly, 
it must secure for the permanent way a firm and fixed position in 
the ballast. None of the systems at present known fulfils the 
latter condition, because in consequence of the rigid connection 
between the rail and sleeper, the sleeper is forced to yield more or 








about 20 per cent. on the capital outlay. Edinburgh and Brixton 
also show the same result, viz.: of steadily diminishing costs, as 





* “ Minutes of Proceedings,” Inst. C.E.—Abstracts, 


200 


THE ENGINEER. 


Ava. 21, 1896. 








less to the forces which act upon the rail, and the amount and 
direction of the movements of individual sleepers are unequal and 
variable. A wooden sleeper in bending tends to move in the direc- 
tion of its longitudinal axis, whereas an iron sleeper has a tendency 
rather to rotate around its longitudinal axis, which is the most 
hurtful motion to which a sleeper is subjected, and it is therefore 
most important that a remedy for it be found. 

The author, by the aid of figures in the text, enters into an analysis 
of the forces acting on a sleeper, and the conclusions he arrives at 
are, that iron sleepers with a cross section approaching most nearly 
to an are will offer the least resistance to rotatory motion, and one 
of rectangular form the greatest resistance ; those of trapezoidal 
form cannot be maintained in a fixed position in the ballast. A 
sleeper proposed by M. Schubert of a form similar to a V, with 
the centre solid and the tails turned back fiat, adapts itself to 
packing more easily and advantageously than any other sleeper, 
and is better protected against rotatory motion. 

The unstable position of iron sleepers laid in ordinary ballast 
caused some railway companies to use broken stone for ballast, 
and although this made a firmer bed with a greater resisting 
capacity, the rolling stock and rails were subjected to a greater 
strain in consequence of the diminished elasticity of the formation. 
4 ractures of rails, sleepers, wheels, and springs increased on these 
ines. 

The author states that a complete removal of the difficulty is 
only possible by using a flexible rail, and not therefore by increasing 
unnecessarily the weight of the rail; and if, whilst retaining the 
ordinary spacing of the sleepers and rails, whose moment of resist- 
ance is sufficient for the loads, an elastic bed-plate is used, by 
means of which the loads always act at the ventre line of the 
sleeper, then the latter not only replaces the elasticity of the 
wooden sleeper, but it admits of the introduction of light iron 
sleepers with a large moment of resistance, of wider surface and 
capable of being well packed, because in the formation of these 
sleepers the moments tending to cause rotation need not be taken 
into consideration. An elastic bed-plate answering to these require- 
ments was described by the author in an earlier number.t The 
elastic bed-plates reduce the action of the jolti upon the rail 
supports, and the ballast and rails are maintained much better in 
position ; without increasing the weight or amount of expenditure, 
a greater security in working, and higher speeds are attained with 
a reduction of working expenses. The author is of opinion that 
the employment of metal sleepers would be materially extended if 
they were supplied with elastic seatings. 

The papers are accompanied by various sections of iron “—— 








LAUNCHES AND TRIAL TRIPS. 


In view of the forthcoming launch of H.M. first-class cruiser 
Diadem, the Fairfield Shipbuilding and Engineering Co., Govan, 
have commenced phere, | operations at the end of the shipway 
on which the vessel is being built, to bind the soil and prevent land- 
slipping during her transit to the water. The Diadem is the 
largest warship ever built at Fairfield, her total weight in sea-going 
trim being estimated at 11,000 tons. She is one of four cruisers 
of similar dimensions and form building for the British Navy. 
The other three, which are named Europa, Niobe, and Andromeda, 
are building at Clyde Bank, Barrow-in-Furness, and Pembroke 
respectively. Although only laid down last January, progress with 
the Diadem has been so rapid that a considerable amount more 
material has been worked into her structure than in the sister 
ship:s. Her hull is completely plated from keel to topsides, while 
the din. teak sheathing, with which the under-water portion is to 
be encased, is being rapidly adjusted, fully one-half the required 
quantity having already been fixed into position. 

Messrs. David J. Dunlop and Co., Inch Works, Port Glasgow, 
launched last week the steel twin-screw steamer Ilorin, built to the 
order of the African Steamship Company, of London, for their 
branch service on the West Coast of Africa, and immediately 
thereafter the vessel was moored alongside the yard wharf to 
receive her machinery, &c., consisting of two sets of triple- 
expansion engines, having cylinders 13in., 2lin., and 34in. by 24in. 
stroke. The Llorin’s dimensions are :—Length, 220ft.; beam, 36ft.; 
moulded depth, 14ft.; and classed 90A in Lloyd’s Registry, gross 
tonnage being about 900 tons. All arrangements for easily main- 
taining steam in the tropics are being fitted ; the steam steering- 
= is Harrison’s patent, the jus ties placed in engine-room 

irectly under the control of the engineers. The deck machinery 
includes direct steam windlass and five steam winches, all of 
Messrs. Clarke, Chapman, and Co.’s make, with their derricks. 
The poop bridge and forecastle, which are arranged to give 
exceptionally good light and ventilation, are fit with cabin 
and saloon for officers, engineers, &c., the crew and firemen 
being located under the forecastle. The captain’s cabin is fitted 
on the bridge deck, in a large teak deck-house. From this bridge 
the steamer is navigated. The rig is that of a two-masted fore- 
and-aft schooner. 

The officials at Chatham Dockyard have transmitted to the 
Admiralty reports of the steam trials of the Venus and Spitfire. 
The former is a second-class cruiser, built and engined by the 
Fairfield Shipbuilding Company, Glasgow, and the latter a torpedo 
boat destroyer, built by Sir William Armstrong, Mitchell, and Co., 
of Elswick, and engined by Messrs. Bellis, of Birmingham. The 
trials of the Venus were of a most comprehensive and exhaustive 
character, and practically extended over ten days. The contract 
stipulated for a speed of 18°5 knots under natural draught, with 
the engines developing 8000 indicated horse-power ; and the result 
of eight hours’ steaming was to show 8204-horse power and an 
average speed of 19} knots. The forced draught test was equally 
satisfactory. The Venus steamed four hours continuously, and 
developed 9774-horse power, as against 9600 estimated in contract, 
whilst the average speed was at the rate of 20°18 knots, being 
nearly three-quarters of a knot in excess of what was required. 
Much interest was centred in the coal consumption trials, the 
Venus being under steam thirty consecutive hours. She left the 
Nore at six o’clock in the morning, and the test commenced at 
7.45. Her machinery worked admirably, and she was able to 
reach the vr pre Lighthouse before the return trip was com- 
menced at 9.30 p.m., and she was back again at the Nore at 1.45 
on the following day. She steamed throughout with open 
stokeholds, the draught being purely natural, and the horse-power 
attained was 4876—800 to the good—and the average speed per 
hour was 16 ‘8 knots, although only going at half speed and running 
under the easiest conditions. The consumption of fuel was very 
satisfactory, being only 1°6 lb. per indicated horse-power per hour. 

The new steamship La Plata, built by Messrs, R. Napier and 
Sons for the Royal Mail Steam Packet Company, London, had a 
most successful trial trip recently on the Firth of Clyde, when the 
conditions of the contract were fully implemented. The La Plata 
is the first of three steel screw steamers Messrs, Napier have on 
hand for the Royal Mail Company. These fine steamships have 
been specially designed to meet the requirements of the company’s 
extra service to Brazil and the River Plate, and are intended to 
carry a large cargo, with comfortable accommodation for first-class 
passengers and emigrants. The general dimensions are :—Length 
over all, 360ft.; breadth, 44ft.; depth, 27ft.; with a top-gallant 
forecastle, long bridge, and full p, and a gross tonnage of 
8300 tons, built of steel to class 100 Al at Lloyd’s under special 
survey, and fitted in accordance with the ane of Trade regula- 
tions for passenger steamers. The upper deck and fittings are of 
teak, and the most modern appliances have been supplied for the 
efficient working of the ship and the rapid handling of cargo, with 
a complete installation of electric lighting throughout the vessel, 
and refrigerating machinery on the carbonic anhydride systems, 
with chambers of 7700 cubic feet capacity for the transport of 


frozen meat, &c. The vessel is built with a cellular double bottom 
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all fore-and-aft, and is constructed in accordance with the recom- 
mendations of the Bulkhead Committee, and the ventilating 
arrangements throughout the ship are exceptionally complete. 
The machinery consists of a set of triple-expansion engines, having 
cylinders 36in., 42in., and 70in., by 4ft. 6in. stroke, with three 
steel boilers for a working pressure of 1801b., and fitted with the 
most modern appliances for efficiency and economy, including 
Howden’s system of forced draught. 

THE Creole passenger and freight steamer, built for the Cromwell 
Steamship Company by the Newport News Shipbuilding and Dry 
Dock Company, from the designs and under the superintendence 
of Mr. Horace See, for service between New York and New Orleans, 
was launched on the 8th inst. Her principal dimensions are :— 
Length over all, 375ft.; breadth, moulded, 44ft.; depth, moulded, 
32ft. Gin. The hull is built entirely of steel, with three continuous 
decks and a partial orlop deck forward and a promenade deck at 
top of main deck-house extending about 170ft. in length. The 
Creole is the first vessel sailing out of New York in the coastwise 
trade to be fitted with a water bottom, which is not only a con- 
venience but also a very great safeguard, as it gives her an inner 
and outer shell, Besides this her hull is sub-divided into a number 
of water-tight compartments by means of transverse bulkheads. 
Her outside plating has vertical lap joints below the water-line. 
She is rigged with two steel pole masts and the necessary booms 
for handling cargo. The Creole has accommodation for seventy- 
five first-class passengers amidships, in the most comfortable part 
of the ship, an yw 150 steerage passengers aft. The large dinin 
saloon is placed at the forward end of and extending the full widt. 
of the deck-house. The general arrangement of the passenger 
accommodation is, in many respects, a new departure from the 
usual. type of coastwise passenger steamers, and is more on the 
ee of the modern Transatlantic steamship. There are two large 
obbies, one on upper deck and one on promenade deck, connected 
by the main companionway. The deck accommodation is large 
and well protected by awnings. The main engine is of the vertical 
triple- expansion type, with cylinders 28in., 44in., and 74in. 
diameter and 54in. stroke. The valves are of the piston-slide 
variety, worked by the See-Marshall valve gear, each valve re- 
ceiving its motion from a separate excentric. Steam is furnished 
by three cylindrical double-ended steel boilers, each having six 
corrugated furnaces with a common combustion chamber. The 
working steam pressure is 180 1b. The circulating pump is centri- 
fugal, and driven by an independent engine. A hydro-pneumatic 
ash ejector will be fitted in each fire-room for discharging ashes. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 12th. 

THE commercial situation has not improved. Railroad earnings 
are unfavourable. Crop reports are right. General business flags. 
Prices are weak, and a restriction of production is general. 
Political agitations continue, and even in the Eastern manufacturing 
sections there is a silver sentiment, which newspapers dare not 
admit, and pretend to not know about. The quiet drain of gold 
must continue under the circumstances. Railroad building for 
autumn is more promising, but the big lines that have been built so 
long on paper will have to go over for another year. Rail makers 
will not yield on prices, nor will billet makers, who love monopoly 
prices like their brothers in the coke and iron ore businesses, 
This holding up of prices is not hard to understand. If there was 
a rush of orders quotations would weaken. Southern pig iron 
makers are holding out strong inducements to customers. 
Western Pennsylvania mills have recently all resumded. Work is 
being hurried along in open hearth plants. Rail makers hold 
on high prices, despite a falling off in demand. The volume of 
— business has declined during August, though coal pro- 
uction has increased. Parsimony in expenditures and in 


operating expenses will continue to prevail in all branches until 
the prizes in our national political lottery are known next 


November. The silver circus has not developed far enough yet to 
properly size it up. 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE improved trade reported from the North of England on ’Change 

at Birmingham to-day, Thursday, helped to strengthen the market. 

The works in this district are well provided with orders, and the 

general outlook is favourable. 

Pig iron is in quiet sale, but stocks are very low, and prices are 
well maintained at 35s. 6d. to 36s. 6d. for Staffordshire cinder pig, 
40s. to 42s. 6d. for part mine, and 55s. for all mine. Cold blast pi 
is 90s.; Lincolnshire forge is 44s. to 45s.; North Staffordshire an 
Derbyshire, 41s, to 42s.; and Northamptonshire, 40s. 

In finished iron, marked bars are steady at £7 to £7 12s. 6d., 
and merchant bars have a moderate sale at £6 to£610s. Common 
bars are in good call at £5 10s. to £515s, Black sheets are still 
in strong demand, owing to heavy orders for the galvanisers. 

Doubles are £6 17s. 6d.; and lattens, £7 17s. 6d.; stamping 
sheets are £9 10s.; and galvanised sheets of 24 gauge, £10 10s. 
to £10 15s., delivered Liverpool. Gas tube strip is £5 7s. 6d. 
to £5 10s.; angles are £5 15s.; hoop and thin strip, £6 ; and nail 
rod, £6 10s. to £6 15s. 

Steel is active at £4 5s, to £4 7s. 6d. for Bessemer blooms and 
billets of Staffordshire make, and £410s. to £412s. 6d. for Siemens 
billets. Bars are £5 17s, 6d.; angles and girders, £5 12s. 6d.; and 
boiler plates, £6 5s, 

An order for steam pump engineering requirements has been 
placed in South Staffordshire by Japan, and is the largest order of 
the kind yet received from that country. 

It is announced that Messrs. J. Lysaght, sheet iron manufac- 
turers, have decided to remove the whole of their Wolverhampton 
works, employing about 1500 men, to a situation nearer the coast. 
The removal will be gradual, extending over two or three years. 

Much satisfaction ts being expressed in this district at the Loco- 
motive on Highways Bill of 1896 having become an Act. Ina 
letter which has appeared in the Midland and other papers, Sir 
David Salomons, President of the Self-Propelled Traffic Associa- 
tion, asserts that there cannot be the slightest doubt in the mind 
of any reasonable man that this Act will be productive of great 
changes, and that if all those who have an interest in modern 
progress will strive to improve self-propelled traffic, and those who 
avail themselves of its benefits will act fairly towards others having 
no direct interest in the movement, it will be giving the English 
nation an advantage which can hardly be overrated, and without 
entailing, as I hope and believe, a vestige of discomfort or annoy- 
ance on any individual. 

Another matter which is a cause of gratification in the Midlands 
is the ih ge which is being made with traction engine reform, 
as shown by the fact that the report of the Select Committee on 
Traction Engines on Roads has now been completed and issued. 
Business men in the Midlands are pleased to find that the Com- 
mittee recommend that local authorities shall have no general 
power to prohibit the use of engines for specified hours through 
their county or county boroughs. It is understood that there are 
about 8000 locomotives in use on the highroads of the United 
Kingdom, employing from 30,000 to 40,000 men. 

Sanitary engineers in this district are generally agreed that 
something ought to be done to stop the pollution of the river 
Tame, which is becoming decidedly detrimental to Tamworth and 
its neighbourhood, iste result of a conference between the sub- 
committee of the Sanitary Committee of the Staffordshire County 
Council and members of the Birmingham City Council and Tame 
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and Rea Drainage Board, the Birmingham authorities have decided 
to appoint a surveyor to report jointly with Dr. Reid, the county 
medical officer, as to the whole area, causes of pollution, &c., with 
a view to agreeing upon what is necessary to provide a permanent 
remedy. A joint meeting of the Tamworth Town Council and the 
Rural District Council has been held, and it has been resolved to 
ask the other authorities named to add to the investigating body 
the Tamworth Borough Surveyor. 

The directors of the Oldbury Railway Carriage and Wagon Vom. 
pany report that the result of the year’s working, after educting 
the adverse balance, is a profit of £14,707, with which they pro- 
pose to pay the two years’ dividend due to the 30th of June on the 
preference shares, and a dividend of 10 per cent. on the ordinary 
shares, to place £1500 tothe reserve fund, and to carry the balance 
forward. The works are filled with orders, but, unfortunately 
there is a scarcity of skilled labour, which prevents the directors 
taking full advantage of the improved condition of trade. Owing 
to pressure of work, the directors decided not to stop the works 
for the purpose of taking stock, and to adopt the figures as shown 
by the company’s stock books. 

The directors of Muntz’s Metal Company have declared an 
interim dividend for the half-year ended June 30th last at the rate 
of 5 per cent. pet annum on the preference shares and 5 per cent, 
per annum on the ordinary shares, 

In the anchor forging trade of the Cradley Heath district an 
agitation for an advance of wages is being carried on by the Cradley 
Heath and District Small-anchor Smiths’ Association. The men 
state that some time ago, owing to the depression in trade, the 
operatives’ wages were reduced ls. ewt. Since then 6d. of 
that amount has been restored, and the operatives now consider 
the time has arrived when the remaining 6d. per cwt. should be 
conceded, so that the wages may be brought up to old rate. The 
foregoing is the workmen's view of the case, and it remains to be 
seen what reply the employers may put forward. Meanwhile the 
secretary of the Association has been ‘instructed to communicate 
with the masters, with the view of securing, if possible, the advance 
of 6d. per cwt. 

The newly-formed Master Brassfounders’ Association met in 
Birmingham on Monday. Mr. J. H. Cartland—President— ocen- 
pied the chair, and most of the leading brass foundry firms were 
represented, including Messrs. T. Pemberton and Sons, Tonks, 
Limited, Evered and Co., J. Collins, R. and C. Harcourt and Sons, 
Petford and Pountney, W. Hopkins and Son, Showell and Sons, &c, 
The rules as drafted by the committee appointed at the recent 
meeting of the trade were presented. hese stated that the 
objects of the Association were to afford to members of the trade 
an opportunity for interchange of views, and for the discussion of 
any questions generally affecting the trade; the adjustment of 
difficulties between masters and men as and when they arise ; to 
appoint the masters’ representatives to act upon a Conciliation 
Board ; and to assist the men in obtaining general payment of the 
bonus. Any manufacturer of cabinet or art, naval and general 
brassfoundry, is eligible for membership. The amount of the sub- 
scription is optional, but 5s. is to be the minimum. General 
meetings of the Association are to be held at least twice a year. 
The rules were adopted, and a large number of additional firms 
enrolled themselves as members of the Association. 

The thirtieth annual report of the Birmingham Trades Council 
states that during the year the council has gained in numbers, not- 
withstanding some slight secessions from their ranks. It was 
pleasing to note that trade generally had been exceptionally good 
during the same period, and as far as present indications served 
they seemed to have entered upon a new period of prosperity. In 
view of the desirability long expressed of having working men on 
the magisterial bench, a memorial was drawn up by a committee 
appointed for the purpose and forwarded to the Lord Chancellor, 
together with the names selected by the Trades Council. The 
receipt of the memorial was duly acknowledged, and since then 
several appointments had been made, but the labour nominees 
were not accepted. 








NOTES FROM LANCASHIRE. 
(From our own Oorresvondents.) 

Manchester.—In my previous notes I have referred to the possi- 
bility of American pig iron becoming a competitor in the market 
with some English brands, and although in well-informed quarters 
the successful competition of American iron here is regarded as 
too much dependent upon temporary and special conditions to 
assume anything like the character of a permanent or established 
trade, there is still the fact that negotiations are in progress with 
a view of exporting pig iron from the United States in consider- 
able quantities to this district. One of the conditions which 
render such a trade possible is that the cotton-laden ships coming 
to Liverpool and up the Manchester Ship Canal have to carry a 
certain amount of ballast cargo, and the intention is to export 
pig iron at ballast rates in these vessels. No doubt this 
exportation of American iron into the Lancashire district is 
just now being stimulated by the depressed condition of the iron 
trade in America, and I believe that the principal portion 
of the iron it is proposed to send over here wound come from 
Alabama, where, I believe, an export trade is the only outiet under 
existing conditions. A representative from one of the largest 
manufacturing companies in the above district has been on the 
Manchester Exchange during the past week, with a view of open- 
ing up direct negotiations with merchants here, and, subject to 
specially low ballast rates being obtainable, a fairly large weight 
of business is under consideration. It has been stated that the 
American pig iron makers are prepared, if these special ballast 
rates can be arranged, to ship over here not only surplus stocks 
which they are anxious to get rid of at under cost price, but to 
actually make iron for regular delivery at competitive prices 
with district brands, which are now largely used by Lancashire 
consumers. If this is actually the position, and considering 
that makers here are not able to secure more than a very 
moderate return upon current rates, this threatened competition 
of American iron could scarcely be met by any material reduction 
in price. The only alternative would be some concession on the 
part of the rgxe | companies with regard to what are considered 
their present h rates of charges for carriage. I understand 
that negotiations are already in progress for a reduction of 1s. per 
ton on the rates for Middlesbrough iron, which at present costs 
8s. 4d. for carriage to Manchester, whilst district makers, who 
have to pay almost as much for carriage from Lincolnsbire and 
Derbyshire to Manchester, as the rate at which American pig iron has 
recently been shipped from Mobille, would, no doubt, also claim 
some concession. For the present the threatened competition of 
American pig iron presents a disturbing outlook in the trade of this 
district, and further developments are being watched with con- 
siderable interest. 

Only a slow sort of business continues to be reported on the Man- 
chester Iron Exchange, the holidays no doubt considerably inter- 
fering with transactions of any moment just for the present. Tho 
tone, however, is healthy, and notwithstanding a good deal of 
underselling by merchants, makers’ quoted prices are generally 
steady at late rates. In pig iron a moderate business is doing, 
with quotations for local and district brands unchanged, foundry 
qualities still averaging 46s. 6d., less 24, for Lancashire; 42s. 
net cash for Lincolnshire, and 45s, up to 47s. net cash for 
Derbyshire, delivered Manchester, with forge descriptions aver- 
aging 44s., less 24, for Lancashire, and 42s, 2d. net cash for 
Lincolnshire, delivered Warrington. In outside brands there 
is a good deal of low selling by merchants, but makers are 
holding to late rates. For foundry brands of Middlesbrough 
makers still quote 45s. 10d. to 46s. 1d. net cash, delivered by rail 
Manchester, but there are merchants who would sell as low as 
45s, 3d. Scotch iron is obtainable through merchants at 45s. 9d. 
to 46s, for Eglinton, and 46s, to 46s, 8d, for Glengarnock, net 
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prompt cash, delivered ports, although quite 6d. above these 
figures is quoted by makers, The threatened competition of 


ments. Prices are steady. The trade in plates and other 
descriptions of shipbuilding material is brisk, and local and 





American pig iron already referred to, and which I 
last week, was a matter of considerable comment on ’Change, 
and some of the leading merchants are endeavouring to 
negotiate direct with makers in the States on the basis of 
yrices, Which would certainly cut out some of the district 
ands at present rates. In fact, American pig iron is already 
being offered against Lincolnshire at 6d. under the makers 
quotation for the above brand, and offers have been made to pur- 
chase considerable quantities of American pig iron, subject to 
favourable freight rates being obtained for carriage to this country ; 
one offer, which I understand is under consideration, being based 
on prices equal to 38s, delivered Liverpool. A sufficiently low 
freight to enable American pig iron to be brought over here on the 
basis of the above figure has, however, not yet been obtainable ; 
but there are evidently anticipations that some such price as the 
above may be possible, and some merchants are basing their present 
operations my the assumption that American pig iron will tend to 
force down the price of some of the English brands, and enable 
them to cover sales that are just now being made at so much under 
makers’ prices. 

In the manufactured iron trade there is a fair weight of business 
stirring, and makers are kept well supplied with work, but they 
are not as yet in a sufficiently strong position to make any advance 
in their quoted rates. Prices, however, are steady at £5 10s. for 
Lancashire, £5 12s, 6d. to £5 15s. for North Staffordshire bars ; 
£7 5s. to £7 10s. for sheets; and £6 2s. 6d. for random to £6 7s. 6d. 
for special cut lengths of hoops, delivered Manchester district, with 
2s. 6d. less for shipment. 

The position in the steel trade is just now anything but satis- 
factory. Hematites are easier, makers being prepared to accept 
57s. to 57s. 6d., less 24, whilst merchants continue to pecthrween 9 
Local made billets do not average more than £4 7s, 6d. net cash, 
and even at these low figures there is threatened competition with 
American billets coming into this country. Notwithstanding the 
activity amongst boiler makers and all users of steel plates, prices 
for these are easier, boiler plates having been offered during the 
week at £6 2s, 6d. to £6 5s, delivered here. 

In the metal market manufacturers continue busy on orders in 
hand for all descriptions of manufactured goods, and a brisk 
demand still comes forward, notwithstanding the holidays at local 
engineering establishments, which, in many cases, have placed 
large orders for delivery immediately on the re-starting of work. 
Prices are firm at late list rates, 

With regard to the Sane trades of this district, except 
that the usual annual holidays just now going on in many of the 
principal industrial centres of Lancashire, are for the time being 
putting a temporary stop to operations, the position continues of 
much the same satisfactory character as I have reported for some 
time past, and although there is perhaps not quite so much pres- 
sure for the completion of orders, this is mainly attributable to 
the cause above referred to, In all branches work continues 
plentiful, and the returns issued by the trade union societies afford 
evidence of the favourable condition of trade in the exceptionally 
small proportion of unemployed members on the books, the present 
percentage being the lowest recorded for a considerable number of 
years past. 

I have previously noticed one or two of the newest designs in 
electric driven cranes which Messrs. Vaughan and Son, Royal Iron 
Works, West Gorton, have made a speciality, and the other day I 
paid a visit to their works, which have recently been Psst Aa 
extended to enable the firm to cope with their increasing business. 
The additions to the works include a new well-lighted erecting shop, 
200ft. long 7 50ft. wide, and a second floor or gallery for light 
machine work, the floor below being used for store-room and 
heavier machine work, whilst the firm have also in contemplation 
the erection of a new range of offices. The special feature of interest 
in Messrs, Vaughans’ enlarged works is a 20-ton electric overhead 
travelling crane of their latest design, which they have installed in 
their large new erecting shop, and which forms a good example of the 
most recent advances in this class of work. In this crane a separate 
reversible motor combined with spur gearing is employed for each 
of the three motions of longitudinal travel, cross travel, and hoist- 
ing. The motors for cross travel and hoisting, which are compactly 
fitted to the crab, drive directly on to the spur wheel shafts with- 
out the intervention of any friction or worm gearing, and all the 
motions are perfectly under the control of the attendant seated in 
the cage, separate reversing switches being provided, so that all 
the motions can be carried on in either direction, simultaneously 
or separately, as desired. In order to secure the greatest economy 
in working, the longitudinal travel is poethn y to be variable 
from zero up to a maximum of 250ft. per minute, this 
high rate of travel being obtained with perfect smooth- 
ness and safety, a reversible motor being fixed on one end 

of the girders driving one of the main carriage wheels, at each 
end, by means of a steel cross shafts passing from end to end of the 
girder and spur gearing. By this method of driving, a consider- 
able saving of power is obtained, the current only being taken 
when travelling or hoisting is actually in progress, whilst ropes 
pulleys, and belt-driving gear are entirely dispensed with, and 
the speed can be varied as required by a simple movement of 
the switch handle. 1 may further mention that at the time of my 
visit Messrs. Vaughan had in hand a number of cranes of various 
sizes for different works throughout the country, including a 
15-ton three-motor crane, for new shops which are now being 
erected by Messrs, Neilson and Co., Glasgow. 

_ Only a very slow demand is reported generally for all descrip- 
tions of fuel, and, except where collieries are putting into prs 4 
very few pits are working above three to four days per week. In 
house coal, users toa large extent got in their winter supplies 
during the recent scare in the market, and there is consequently just 
now only a very limited business doing in the better qualities of round 
coal, which are accumulating in stock. Prices are without quot- 
able change, except that they have got back to old rates, averaging 
9s, 6d. to 10s, for best Wigan Arley ; 8s. to 8s, 6d. for Pemberton 
four-feet and seconds Arley ; 6s. 6d. to 7s. for common house coal, 
at the pit mouth. Common round coals for steam and forge pur- 
poses hang on the market, with 5s. 6d. to 6s, the full average 
figures for ordinary descriptions, at the pit mouth. Gas coal 
contracts are now generally settled for the ensuing season, and, 
as anticipated a month or two back, the pmee Ie of prices 
has been quite 3d. under those of last year, 6s. 7d. to 6s. 10d. 
having been about the average figures at which contracts of the 
better qualities of screen Wigan Arley have been secured, as com- 
pared with about 7s, last year. Engine fuel is more plentiful, 
partly — to the limited requirements for mill consumption 
during the 10lidays, and also to the increased supplies coming in 
from other districts, recent concessions in railway rates for carriage 
from Yorkshire having still further facilitated the competition from 
that important centre. Common slack at the pit mouth does not 
ore more than 3s, to 3s, 6d., and better sorts 4s, 3d. to 4s. 9d. 

er ton. 

Shipping business continues quiet, with ordinary steam coal 
averaging about 6s, 9d. to 7s, 3d. delivered Mersey ports. , 

Barrow.—The demand for Bessemer qualities of pig iron is 
steady and brisk, but there is still a poor market for forge and 
foundry qualities. Makers still hold firmly to old prices at 48s. to 
49s. per ton net. f.o.b, for mixed Bessemer numbers, while warrant 
iron 1s easier at 46s, 3d. net cash sellers, 46s. 24d. buyers. Stocks 
have been further reduced this week to the extent of 1397 tons, 
leaving 312,095 tons still in hand, or 22,920 tons less than at the 
opening of the year. Thirty-six furnaces are in blast as compared 
with twenty-eight in the corresponding week of last year. 

Tron ore is quiet at 10s. gd ton net at mines for ordinary sorts. 

Steel makers are as busily employed as the possibly can be, and 
not only have makers | orders in hand, but a goodly number 
Pe offer, Rails are a d trade, and orders are largely offering 
rom all sources, and particularly from foreign and colonial govern- 


other shipbuilders are large buyers. Brisk business is re in 
hoops and billets, and a busy trade is still maintained in heavy 
stee ey 

Shipbuilders and marine engineers are busy ; but many more 
orders could conveniently be dealt with. Overtures are in p 
for new Admiralty and commercial work, and it is expected new 
contracts of some importance will be obtained shortly. 

Coal is still in quiet demand and prices are low. Coke is steady 
Shipping Th from West Coast d 

ipping is busier. e exports from West ports during 
the past week represent 10,875 tons and of steel 8054 tons, as com- 
pared with 4038 tons of pig iron and 2552 tons of steel in the corre- 
sponding week of last year, an increase of 6837 tons of pig iron 
and 5502 tons of steel. The aggregate rreorcy this year so far 
have reached 198,400 tons of pig iron and 318,355 tons of steel, as 
compared with 186,260 tons of pig iron and 224,749 tons of steel in 
the correspondio; riod of last an increase of 12,140 tons of 
pig iron and 93,606 tons of steel. 
uch interest was taken this week in the visit of the Chinese 

Envoy, Li Hung Chang, to Barrow this week. His Excellency 
devoted much attention to work going on at the Barrow Steel 
Works, and the Naval Construction and Armaments Company’s 
works, He was especially interested in the weight of rails which 
ought to be put down on the new Chinese railways, and was advised 
by Mr. Aslett, the general manager of the Furness Railway Com- 
pany, to put down rails not less than 85 lb. per yard, in view of heavy 
traffics, heavy locomotives, and heavy rolling stock, 








THE SHEFFIELD DISTRICT. 
(From our own ) 

THE pits in the South Yorkshire Colliery district are making 
rather better time, four to five days a week being ggg Bae 
and in a few instances a full week’s work is given. is satis- 
factory condition of affairs is chiefly attributable to the certainty 
of peace being maintained throughout the area of the Miners’ 
Federation of Great Britain, all the threatening symptoms having 
apparently died away. Several sentences in the tps,’ statement 
by Mr. Benjamin Pickard, M.P., the president of the Federation, 
who is also secretary of the Yorkshire Miners’ Association, are a 
little disquieting, but they are not taken aw sérieux, and are not 
likely to disturb the prevailing feeling of confidence in the districts. 
It is noteworthy, however, that in spite of the improvement in the 
general coal trade, no attempt is made to restart the collieries 
which were recently closed. It is in this direction that danger lies. 
The coalowners have made up their minds to limit operations to 
the seams which can be worked without loss, and this in no small 
measure accounts for the brisker business in the larger pits. Mr. 
Pickard intimates that there may be trouble if too many pits are 
shut up ; but this appears to be the only course open to thecoalowners 
working under pes |= we which handicap them in ———. inst 
localities enjoying thead vantage of sea transit and considerably lower 
wages. The miners in the neighbourhood of the pits just 
being opened will receive more pay ; the others, resident in the 
places where the seams have been found to be thin or where the 
thicker beds are giving out, will have to seek other quarters ; and 
in any case there will not be adequate work for the whole of them. 
This is what Mr. Pickard anticipates, for none know better than 
himself that the drain for support of the unemployed miners will 
in that case be too severe for the funds of the Miners’ Unions, and 
if that relief is withheld on the ground that it is not strike pay, 
there will be trouble all the same, 

Although the weather has been unusually chilly, with north- 
east winds dominant, the house coal trade has been by no means 

uickened. Householders laid in supplies prior to the expiry of the 
nciliation Board, and thus anticipated the stocking season. 
What business there is for London is mainly taken by the North- 
country pits, from which the market is reached by sea. For best 
Silkstones the quotations range from 8s. to 9s. per ton, ordinary 
qualities making from 6s. 6d. per ton ; Barnsley house, from 7s. to 
ge. per ton; thin seam, from 5s, 6d. per ton. A very good busi- 
ness is being done in steam coal, fully an average tonnage being 
sent to Hull, while Grimsby is also loading fairly average deliveries. 
Several of the collieries are delivering more freely to the conti- 
nental markets. Barnsley hards remain at 6s. 6d. to7s.; secondary 
qualities from 5s. 9d. 

In coal values are maintained, from 6s. to 7s. per ton being 
readily given. Manufacturing fuel is being largely ordered, the 
Pewee requirements for coking eee keeping quotations 
fairly regular, Small nuts are from 4s. to 4s. 9d. per ton, screened 
slack from 3s. 3d. per ton, pit slack from 2s, 9d. per ton, smudge 
from 1s, to 2s. per ton. The output of coke is daily increasing— 
best makes, 12s. per ton; while ordinary qualities arc to be had 
from 8s. 6d. to 10s. per ton. New ranges of coke ovens are being 
laid down in some directions. 

The iron and steel trades are well maintained, and prices are 
firm at recently quoted figures, with a tendency to go higher. In 
Swedish steel the difficulty is to get the higher grades in weight 
sufficient to meet requirements. Prices are going up steadily 
£1 10s. per ton in best qualities and £1 per ton in second being 
the advance of asingle week. This advance is attributable mainly 
to the abnormal demand from the United States and Birmingham 
district for steel for cycling and other tubing. Charcoal has also 

ne up through the same cause. Hematites are at former rates— 
Bis. to 57s. per ton, according to brand, delivered in Sheffield 
—and forge irons are also quoted at previous figures—39s. 
per ton, also delivered in Sheffield, with a likelihood of 
their going higher. The general heavy trades are in a 
satisfactory condition, especially as regards railway material, 
which is still being freely ordered, chiefly on home account. The 
Eastern markets have of late yielded a good deal of important 
work, but not to the weight expected. It is a local disappoint- 
ment that Li Hung Chang has not been able to visit Sheffield, for 
he would have seen much here that would have exercised an 
important influence on the future of his country. Still, whatever 
he does elsewhere is certain to favourably affect Sheffield, which 
provides the specialities in railway, marine, and military material, 
to say nothing of the extensive range of tools required in the 
Chinese arsenals. A gratifying feature of business this season is 
the steady improvement reported from the Australian markets. 
The orders at present are principally for tools, cutlery, and plated 
goods, the latter mainly in the secondary grades. At one time 
Australia was a great market for the best classes of silver ware. 
The tendency is now to take lower qualities. Makers of tools are 
exceedingly busy. 

The foreign trade in unwrought stee! for July amounted to 
£195,147, as compared with £179,222 for July of 1895. The 
increasing markets were Sweden and Norway, Denmark, Holland, 
France, British East Indies, Australasia, and British North 
America, Decreases were shown by Russia, Germany, and 
United States. In hardware and cutlery the value of goods ex- 
ported last month was £172,555, against £155,295 forJuly of 1895. 
All markets showed an increase except Sweden and Norway, 
Belgium, France, Spain and Canaries, United States, Foreign 
West Indies, and Brazil. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
HOLIDAYS have somewhat interfered with business in this district 
this week, but nevertheless there is no doubt of the fact that the 
ison market has improved, and that producers have good reason 
to expect a busy autumn with better prices. Makers of pig iron 
report a large number of inquiries during the last few days, chiefly 





from the Continent, and it is evident that consumers have made 





up their minds that they will not be able to satisfy their require- 
ments for the rest of the year on more favourable terms than now 
prevail. As yet, the brisker inquiry has not resulted in much 
extra business, because the prices that have been offered by buyers 
have not been such as the sellers could entertain, because no more 
was offered for forward than for prompt deliveries, and producers 
have grounds for expecting that they will be able to realise sub- 
stantially higher prices next month when the autumn demand has 
fully set in. Most makers have preferred recently to put iron into 
stock rather than sell it at the prices that have been ruling, and 
some producers have never sold any No. 3 Cleveland pig iron under 
37s. 3d. As compared with last week, No. 3 has advanced 3d. per 
ton, the lowest figure quoted either by producers or merchants 
being 37s. for prompt f.o.b. deliveries, and very little has this 
week been sold under that price, while 37s. 3d. is the minimum for 
next month. Cleveland warrants have improved in value, and 
there is a larger demand for them, as on account of their being 
so much cheaper than makers’ iron, consumers have been buying 
them in preference. The increased demand for warrants accounts 
for the heavy reduction in the stock of Cleveland iron in Connal’s 
warrant stores. On five days this month has the reduction ex- 
ceeded a thousand tons, an almost unprecedented occurrence. On 
Wednesday night, 184,627 tons were held, the decrease for the 
month being no less than 9166 tons. Seeing that warrants have 
been 4d. to 6d. per ton cheaper than makers’ iron, the extra 
demand for them is what might be looked for. . 

There is this week a reduced consumption of pig iron in the 
Teesside district, as almost all the finished iron and steel works, 
foundries, and indeed all establishments consuming pig, have been 
idle since Tuesday evening, and will remain so till the commence- 
ment-of next week, the holiday being what is usually given in 
Stockton race week; But this decrease in consumption is counter- 
balaneed by ad in the make, so that stocks are not likely 
to be much augmented'this month. No 4 Cleveland foundry pig 
is quoted at 36s.; grey forge at 35s. 6d.; and mottled and white 





. at 35s, 3d., and mere of these forge qualities are available for sale 


than has been known for.a long time. Mixed numbers of Cleve- 
land hematite. pig.iron are firm at 45s. per ton. Rubio ore is 
12s. 9d. per ton at wharves on Tees, and is not likely to be reduced 
as long as rates of freight keep up, and they will probably not be 
reduced until after the autumn. Blast ace coke does not 
change in price, for though in this district the consumption has 
been reduced by the blowing out of furnaces, this has been counter- 
balanced by the relighting of others on the West Coast. 

The production of pig iron in the North of England has been 
a rc this month by the stoppage of blast furnaces last Friday 
in order that the men might emonstrate in favour of the eight 
hours’ day, a concession which they are not likely to obtain, seeing 
that the arra: ent is not a success at works where it has been 
introduced. Out of the twenty-four pig iron manufacturies in the 
North of England eighteen were idle last Friday. Those establish- 
ments were kept at work where the eight hours had been conceded, 
and operations were continued at the Linthorpe and Redcar Iron- 
works, where the men are not connected with the Association. 
The two furnaces making spiegeleisen at Messrs. Bolckow, Vaughan, 
and Co., Middlesbrough Works, and a furnace producing ferro- 
manganese at Messrs. Gjers, Mills, and Co., Ayresome Ironworks, 
were kept going, as they could not be stopped without serious 
results followi It is estimated that the holding of this demon- 
stration will reduce the output of the month by 10,000 tons, as the 
diminution of production is not confined to the day alone, for 
several days less iron would be turned out by the furnaces which 
were stopped ; and besides this, the quality would be poorer, makers 
in consequence being consideratle losers, as they would produce 
less of the quality which is most in request— No. 3, and more of 
the lower qualities which are not so readily saleable, but which cost 
just as much to produce as the higher quality. Ever since Friday 
some of the furnaces have been damped down. The Clay Lane 
Iron Company have damped down a furnace for repairs, which will 
take three weeks or a month to execute. 

As a result of the blast-furnacemen’s demonstration two furnaces 
have been altogether blown out, and others may have to be stopped 
also. Messrs. Bell Brothers have blown out a furnace at Port 
Clarence, and the North Eastern Steel Company one at Acklam 
Ironworks, Middlesbrough. In the case of this latter furnace the 
company intended that it should run until they had one of the 
two new furnaces, now in course of construction, ready to take its 

lace, which might be in six or seven months. But in order to 
eep it in — for that period it was absolutely necessary 

that it should be run without interruption, and a stoppage for a 
day meant the blowing out of the furnace altogether. is state 
of. affairs was represented to the men working at the furnaces, 
but they decided to have their day’s holiday at any cost, and the 
consequence is that instead of Saale continuous work for six 
months till a new furnace is ready they will be idle over that 

riod. Such action as this cannot well be credited, but neverthe- 

ess that is the fact. The North Eastern Steel Company, who 

acquired the Acklam blast furnaces last month, intend to add 
three furnaces to the four now existing, so as to supply themselves 
with basic iron, and two of the furnaces are a y in course of 
construction, 

There is no lack of orders in the finished iron and steel trades, 
and prices all round are well maintained with rather a tendency 
to advance. In Cleveland and South Durham some of the finished 
iron and steel works, the foundries and engineering shops, the 
shipyards, &c., have been idle all the week, but most establish- 
ments closed on Tuesday evening for the week on account of the 
holidays, which are always; given in Stockton race week. The 
only important nceptne are Messrs. Bolckow, Vaughan, and 
Co.’s Eston Steelworks, and the North Eastern Company’s Works 
at Middlesbrough. The fact that they have been kept in full 
operation over the holidays affords evidence of the activity of the 
rail trade. Other establishments would have been kept at work if 
the men had been willing, as the stoppage causes much incon- 
venience when the manufacturers are in arrear with the execution 
of their contracts. It was finally decided on Monday that the 
Darlington Steel and Iron —— should be wound up volun- 
tarily. It is found impossible for that inland rail-making estab- 
lishment to compete successfully with works which are situate 
where shippi cilities are good. Mr. W. Barclay Peat, of 
London and Middlesbrough, has been appointed liquidator. 

The shareholders of Jno. Abbot and Co., Park Works, Gateshead- 
on-Tyne, will receive a dividend for the last financial year of 54 per 
cent, A profit of £11,986 was made during the year. The directors 
report that in the first half of the year the demand increased, 
but prices remained stationary; in the second half a larger 
business was done, and at slightly improved prices. Chains and 
anchors were in greater request, and freedom from labour disputes 
allowed of profits being made. The sum of £9964 has been spent 
during the year in repairs and renewals, and this sum was taken 
out of revenue. New machinery has been added in several depart- 
ments, and other additions are contemplated. 

The North-Eastern Railway between Darli nm and Barnard 
Castle has been doubled from Barnard Castle t Junction and 
Broomielaw, and the new line was opened on Sunday last. Gradu- 
ally the whole line between Darlington and Tebay is being doubled. 
On Monday the company opened their new line between Annfield 
Plain and Blackhill, an extension of the line from Birtley Junction 
and Annfield Plain, which was opened in the early of 1894. 
The length of line brought into use this week is 6 miles 69 chains, 
and has been constructed ly by Messrs. Nowell and Sons, 
Victoria-street, Westminster, and Mr. T. D. Ridley, of Middles- 
brough. The route of the railway is that of an old line, long 
used for minerals. The line will shorten the distance from several 
points of the North-Eastern system to Consett, and may be used 
for the large ore trade from the ports to Consett. 

Engineering establishments are in general well occupied, and 





the number of unem —_— continues to decline, in the 
Teesside district, The Secretary of the United Society of Boiler- 
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makers and Shipbuilders reports that there is an increasing demand 
for the members of the society, and the number of the unemployed 
is becoming ‘beautifully less.” The present improvement in trade 
is not, in his opinion, likely to assume the same dimensions as the 
shipbuilding boom of 1881-3. Ironfounders, particularly those 
producing pipes, are doing well, and prospects are satisfactory. 

The coal trade is on the whole less depressed than for some con- 
siderable time, and the demand has improved appreciably both 
for steam and gas coals, while the prices have stiffened. Ship- 
ments are satisfactory, and operations are brisk at all the docks 
and coal shipping places, more especially at Tyne Dock and 
Dunston. But Northumberland steam coal is steady at 8s, 44d. 
per ton f.o.b., and steam smalls are at 3s. 6d. Best Durham gas 
coals are at 6s. 6d. per ton f.o.b. 

Intelligence has been received that Mr. Joseph Proud, who was 
for many years connected with the South Hetton Coal Company, 
and who is now in New Zealand, has been appointed by the 
Government to act along with Judge Ward and Sir James Nector, 
F.R.S., on a Royal Commission to inquire into the cause of the 
Brunner Colliery explosion. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THs Glasgow pig iron market has been unsteady this week, in 
consequence of a threatened fresh dispute in the engineering trade. 
The circumstances connected with this affair are somewhat peculiar. 
In one of the Glasgow engineering shops there is a-workman who 
objeeted on principle to become a member of the Union. His 
fellow-workmen sought to compel him to join by calling upon: his 
employers to dismiss him, unless he consented: is the emplo 
declined to do, and the rest of the men all cdms:out:on strike. The 
matter has been referred to the executive of the Engineers’ Society, 
who have advised the men to return to their work, 5At the time of 
writing, however, they still remain out in defiance of instrtictions, 
and the gravity of the case consists in the fact fhat thé action of 
the firm is supported by the united masters 4 tland’ and the 
North of England. It is felt that a dispute like this might cause 
a rupture between employers and workmen generally, were not 
wise counsels to prevail. e subject has been under the considera- 
tion of a conference of the masters held at Carlisle, and there is 
no probability that they would consent to relinquish their liberty 
to employ a competent workman whether he belonged to the union 
or not. Some authorities on ’Change are, however, of opinion that 
too much importance has perhaps been attached to this incident. 
At the same time there is no doubt that it has exercised a disquiet- 
ing effect. 

Business was done in Scotch pig iron warrants early in the week 
at 45s. 64d. cash, and 45s. 74d. one month. Subsequently the 
price fell about 3d. per ton, and a large quantity of warrants changed 
hands. It is worthy of note that so far speculation in pig iron is 
confined to professional circles. The interest in the market on 
the part of the outside public is very small. Cleveland warrants 
have met with a slow sale at 36s. 64d. cash, and 36s. 74d. to 
36s. 9d. one month. Transactions have occurred in Cumberland 
a at 46s, 3d. to 46s, 34d. cash, and 46s. 6d. to 46s. 5d. one 
month. 

Since last report there has been some re-arrangement of blast 
furnaces, the result of which is that there is one furnace less 
making ordinary pig iron and one more producing hematite, the 
total number on blast being seventy-nine, the same as before. At 
this time last year there were seventy-six furnaces in operation. 
The weekly output of ordinary pig iron is about 1500 tons less than 
at this time last year, while the production of hematite is about 
3000 tons per week larger than in August, 1895. This state of 
matters indicates pretty clearly the expansion that is taking place 
in the manufacture of steel. 

The stocks of pig iron in Glasgow stores show a slight reduction, 
and there is a growing impression that stocks everywhere are light 
in comparison with the amount of raw iron now going into consump- 
tion. This belief is certainly having its effect as regards the 
market for makers’ iron, which is firm in comparison with that for 
warrants. One or two brands are indeed being quoted 3d. to 6d. 
advance during the last few days. 

The prices of Scotch makers’ pig-iron are as follows :—Govan and 
Monkland, f.o.b. at Glasgow, No. 1, 46s. 6d.; No. 3, 45s. 3d.; 
Carnbroe and Wishaw, No. 1, 46s. 9d.; No. 3, 45s. 6d.; Clyde, 
No. 1, 48s, 6d.; No. 3, 46s. 6d.; Gartsherrie and Calder, No. 1, 
49s. 9d.; Nos. 3, 47s, 6d.; Summerlee, No. 1, 50s.; No. 3, 47s. 6d.; 
Coltness, No. 1, 52s. 6d.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 49s. 6d.; No, 3, 45s. 6d.; Eglinton, No. 1, 47s.; No. 3, 45s.; 
Dalmellington at Ayr, No. 1, 46s. 6d.; No. 3, 44s, 6d.; Shotts, at 
Leith, No. 1, 52s. 6d.; No. 3, 48s. 6d. 

The consumption of hematite pig iron is now believed to be 
quite as large as before the holidays. A very large quantity of 
Scotch-made hematite is being used. The tendency seems to be 
rather to displace Cumberland iron. This does not occur on account 
of any prejudice against the latter, but simply because the con- 
ditions are favourable to the cheap production of hematite in 
Scotland from imported ores. Merchants quote Scotch hematite 
493, 6d, per ton, free on trucks at the steel works. 

It is worthy of special note that the shipments of Scotch pig 
iron have recently been improving. Those for the past week 
amount to 8474 tons, compared with 7903 tons in the corresponding 
week of last year. 

The business in finished iron is on a moderate scale, the foreign 
demand being rather slow, while the consumption at home is well 
maintained. Prices are without change. The steel works are now 
getting very busy, turning out large quantities of material for a 
variety of purposes, the chief demand being perhaps on the part 
of the shipbuilders, 

The coal trade is at length, after long months of dull uniformity 
and low prices, showing indications of an improvement. This 
appears to arise from a variety of causes. Just at the time 
when holidays are pretty general in some of the mining districts, the 
demand for manufacturing purposes, chiefly in connection with the 
iron and steel trades, has been expanding. The export trade with 
the Mediterranean has been gradually improving, ard there is 
now more doing from East Coast ports with the Continent. At the 
same time, the miners in several districte, under the advice and in- 
fluence of their leaders, have been restricting the output. The 
total coal shipments in the past week from Scottish ports have 
amounted to 196,487 tons, compared with 169,051 in the preceding 
week, and 173,373 in the same week last year. There is a total 
increase in these shipments for the present year to date of 
234,422 tons. The prices f.o.b. at Glasgow are :—Main, 6s.; splint, 
6s. 6d. to 6s, 9d.; ell, 6s. 6d. to 7s.; steam, 7s, 6d. per ton. In 
Ayrshire the demand is good, both for home use and export, and 
the prices there are, for best house coal delivered at the ship’s 
side, 6s. 9d.; steam and main, 6s.; triping, 5s. Sd.; dross, 3s. to 
3s. 6d. per ton. 

There is a good deal of interest among working men in various 
branches of the iron and engineering trades, and here and there 
certain concessions are being made by employers either in the 
shape of improved conditions of working or slightly higher 
wages, 

_Ata meeting held this week in Glasgow the Scottish Miners’ 
Federation passed a resolution expressing its conviction that the 
miners are entitled to an advance of wages, and advising the men 
ye strengthen their organisation with the object of obtaining such 
advance. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


REFERENCE has been made in this column from time to time to 
moyements in imitation of the bold forward effort of the Dowlais 





to form an important branch, or, it might more properly 


Compan Q 
be a | a duplicate concern on the Cardiff Moors, At one time 
a rumour was afloat that an English establishment had selected 
Barry, at another that even the attention of Tredegar and of Ebbw 
Vale Works was being directed towards the coast. Now Iam told 
that even if the Barry step has not yet been perfected, unques- 
tionably Llanelly and Newport, Mon., have been selected as sites for 
works in connection principally with steel. With regard to Newport 
I now learn that Messrs. gad and Co., iron manufacturers of 
Wolverhampton, have entered on a lease for seventy acres near 
Newport, on condition that works are erected in five years. They 
have also obtained four acres from the Corporation, which wil] give 
them an outlet to the river. When the works are completed 
1000 men will be employed. At Llanelly the directors of the new 
steel works have taken twenty acres near Old Castle tin-plate 
works on the Stradey estate, with the intention of erecting a steel 


works, 

In all likelihood there will be further developments of this kind, 
consequent upon improving times in iron and steel, though some 
delay has occurred owing to the long drought. This week it was 
reported that serious stoppages are impending. Even at Cyfarthfa, 
where the supply of water has been much greater than at Dowlais, 
a belief prevails that another week of water famine must cause a 
serious hitch. Mid-week it was reported that at Dowlais one 
thousand men were idle, and a relief fund is to be started. At 
Llanelly a serious condition continues, and, more or less, this is 
the report from all quarters in Wales. A local authority cites 
the fact that the closest attention is now being directed to water 
supplies, and a busy time in engineering, plans and ‘‘seeking 
for powers” is coming on. It is calculated that it will take two 
years for the Welsh springs to regain their normal condition. 

The pig iron market has slightly recovered the late drop, and on 
’Change, Swansea, mid-week wasreported as holding its own. Iron- 
masters are satisfied that an improvement is at hand, as the supply 
and demand are more equalised. The rail inquiries are increasing, 
and projected railways in Burmah and Uganda are likely to give 
business. It is expected that the increase of rail make will still 
furtber curtail the supply of tin bars, and lead to improved prices 
in that manufacture. Last week it was a novel and gratifying 
incident to see a rail despatch from Cyfarthfa, evidently ot 
exceptional quality. There was also a fair make of tin bar sent 
away last week. 

The coke trade keeps up a vigorous front, with good local and 
an increased foreign demand. Prices, 13s. to 19s. 6d., Cardiff, 
according to quality. Patent fuel is fairly good. Prices, Cardiff, 
10s. to 10s, 3d.; Swansea, 9s. 9d. to 10s. Pitwood, Cardiff, is 
weakening, consequent upon the heavy stock held by importers. 
Prices, 15s, 3 

General iron and steel quotations, Swansea, this week, were as 
follows:—Glasgow pig, 45s. 4}d. cash; Middlesbrough No. 3, 
36s. 64d.; hematite, 44s. 14d.; Welsh bars, £5 10s. to £5 15s.; iron 
and steel plates, £6 15s. to £6 17s. 6d.; Bessemer steel: Tin-plate 
bars, £4 5s.; Siemens bars, £4 7s, 6d.; steel rails, heavy, £4 12s. 6d. 
to £4 15s. ; light, £5 12s, 6d. to £5 15s. Tin - plates: Steel 
cokes, 9s. 9d. to 10s. ; Siemens, 10s. to 10s. 3d. ; ternes, 18s. to 
22s.; best charcoal, 14s. to 14s. 6d. Block tin, £59 16s, 3d. to 
£59 18s, 3d. 

Mid-week a quiet feeling prevailed in the seam coal trade, and 
prices remained easy. Best steam was quoted at Cardiff at 10s. 
to 10s. 3d.; seconds, 9s. 3d. to 9s, 9d.; drys, 8s, 9d. to 9s. 3d.; 
best Monmouthshire, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; 
best small, 5s. to 5s, 3d.; seconds, 4s. 6d. to 4s. 9d.; and inferior 
sorts from 4s. per ton f.o.b. In house coal there is a little more 
doing, and local business is improving, buyers beginning to lay 
in the first stocks for the lengthening nights. Signs of improved 
prices are evident. Latest prices Cardiff are :—Best house, 9s, 9d. 
to 10s. 3d.; No. 3, Rhondda, 9s. 9d. to 10s.; brush, 8s. to 8s, 3d.; 
small, 7s. 6d. to 7s. 9d.; No. 2, Rhondda, 7s. to 7s. 6d.; through, 
6s. to 6s. 3d.; small, 4s. 3d. to 4s, 6d. Swansea prices :—Best 
anthracite, lls. to lls, 3d.; seconds, 9s. to 10s.; ordinary, 8s. to 
8s. 9d.; steam, 9s. to 10s.; seconds, 8s. 3d. to 9s.; No. 3, 
Rhondda, 9s. to 10s. 

It is freely reported in the district of Plymouth collieries that 
Mr. Bailey, the general manager, has resigned his appointment. 
There can be no question of Mr. Bailey’s great ability, and the 
South pit may be named as one where the mechanical and electric 
appliances are in greater perfection than in any colliery in the 
district. The works have been managed with great immunity from 
accident, but labour questions have been very prominent there. 
The workmen, over < in number, include a number of Stafford- 
shire and Welsh colliers, and the Irish element is considerable. 
The proprietors of the collieries since the death of Mr. Hankey, 
sen., are principally the sons, who for some time have had a tem- 
porary residence at Penarth, Cardiff, making periodical visits to 
the collieries. 

The inquiry into Neath Colliery accident has been the subject 
of keen examination and cross-examination, and has again been 
adjourned, partly in the expectation that one of the sufferers will 
be sufficiently recovered to attend. One of the points elicited so 
far is that an unbonneted lJamp, carried hurriedly in a current of 
wind, may permit gas to be forced through into contact with the 
flame. This admitted, even the ‘‘ Davy,” which is used by the 
firemen to test the working places, may not be proof. 

About forty members of the Bristol Channel centre of Marine 
Engineers visited the Forest of Dean on Saturday last from Cardiff. 
During the proceedings an interesting paper was read by Professor 
Elliott on ‘‘ Iron and Steel: Old and New,” touching particularly 
- the Roman ironworks, remains of which still exist in the 

‘orest, 

Swansea Harbour returns of last week are eminently satisfactory, 
showing an increase over the corresponding week of last ycar of 
30,000 tons. Coal shipments were above the average, and one 
steamer—the Osborne—took 4750 tons of anthracite to San Fran- 
cisco, Imports of pig have been large, millions figuring prominently. 
In all Swansea imported 2789 tons of pig, 1820 tons iron ore, and 
153 tons rails. In tin-plate there was not a large difference between 
make and export, 56,491 boxes coming from works, and 59,421 boxes 
being despatched. Stocks are down to 122,755 boxes, Great com- 
plaints exist with regard to the short supply of tin bars ; and it is 
expected that this will lead to an improvement in price both of 
bars and tin-plate, or as some assert, lead to more mills being 
stopped. 

A sad accident occurred a few days ago at one of the anth- 
racite collieries, Ystalyfera, called Hendreforgan. This is worked 
by a drift 1800 yards in length, falling on an average 8in. 
to the yard. By the Mines Regulation Act it is not allowed to 
ride in the trams to the surface, but a number of boys, taking 
advantage of an upset due to an accident, jumped into a train of 
trams, and were nearing the surface when the hitching plate of the 
last two trams broke, with the result of the death of two and severe 
injury to seven others, 

At Powell’s pit, Llancarach Collieries, the men have been out for 
some little time, consequent upon the objection of the proprietary 
to pay for small coal. The latest statement was that both sides 
—— determined, and that a settlement is remote. 

The colliers still cling to the impression that it is the strength 
or weakness of organisation which controls the price of coal and 
lifts it or keeps bdoon, and that the excess of supply over demand 
has nothing to do with it. On Saturday the workmen’s section of 
the sliding scale met in Cardiff for the purpose of preparing a 
scheme to submit to employers, with regard to the underselling 
of coal. Mr. Abraham—Mabon—was in the chair, Mr. D. Morgan, 
vice, and a number of influential members were present. One 
scheme, it transpired, debated was an alliance between coalowners 
and workmen, the other was not made public. An adjournment 
was carried. 

Steel chests for tea packing are to be submitted to Li Hung 
Chang if he comes Newport way. 

The 





y: 
I hear reports of the electrical railway in Bristol. 
fares are ld., and the movement is stated to be ‘‘ easy to a degree.” 





NOTES FROM GERMANY. 
(From our own Correspondent.) 

No material alteration can be reported in the iron business 
generally ; both the raw and the finished iron trades are busy, and 
orders are numerous and of considerable weight. 

In Silesia the iron and steel industries continue in a very satis. 
factory condition. A strong tone characterises the different 
departments, prospects being encouraging. The slightly raised 
prices of former weeks have been willivgly uccepted ; further 
advances are not likely to take place in the immediate futuro, 
Deliveries in the heavier articles of iron to the Danubian countries 
and to Russia have increased in weight. 

The plate and sheet department is at present very favourab] y 
situated, the orders received being, as a rule, heavy, while foreign 
competition is less keenly felt than before. Foreign demand tor 
plates has also steadily improved. ‘The steel industry is in a good 
position, orders for rails and general rolling-stock coming to hand 
freely. 

On the Austro-Hungarian iron market the satisfactory condition 
of former weeks has been well maintained all through this, A 
steady employment is reported to be going on at the different 
works ; structural iron is specially brisk, and a further increase in 
demand is expected to take place. All sorts of railway material 
are likewise in good call, and there are prospects of a continved 
brisk activity in the railway department. Negotiations have 
already been carried on between the Austrian State Railway Ad- 
ministration and the Austrian wagon factories regarding next 
year’s supply in passenger cars and load wagons, 400 of the latter 
and 100 of the former being required ; the value will amount to 
about 14 million florins. The locomotive shops also come in for a 
large share ; no less than seventy-four locomotives and twenty-eight 
tenders are to be supplied within the next two years, the sum 
spent for these being estimated at 24 million florins. 

The tone of the French iron market is hopeful and healthy, 
The blast furnace works of the Nord raised the basis price for bars 
No, 2 on 155f. p. t. at works. Latest quotations published by the 
Plate Mill Convention are—heavy plates No, 1, 175f.; No. 2, 
185f. p. t.; sheets, 190f. to 210f. p.t. In Paris bars are paid with 
165f. p. t.; whole girders in iron or steel note 175f. p. t. 

In Belgium the iron business moves on briskly ; both on local and 

on foreign account an active demand is experienced. During the 
first two quarters of present year, 423,800 t. pig iron were produced 
in Belgium, against 408,465 t. for the corresponding period last 
year ; of these, 157,875 t. were forge pig, against 179,936 t.; 
46,220 t. foundry pig, against 44,400 t. and 219,705 t. basic, against 
46,220 t. Of forty-four existing blast furnaces, thirty-three were 
in blow on the lst of July. Although the position ot the Belgian 
coal market is, on the whole, satisfactory, the restrictions in out- 
put which have recently taken place, owing to financial difficulties, 
are attracting general attention. First the colliery Midi de Mons 
stopped altogether, and all the hands employed were dismisswd ; 
now the collieries of PAturages and Wasmes have announced their 
intention of suspending operations, and have dismissed their officials 
and their men. Demand for most sorts of coal has continued 
steady, and there has been no change in quotations since last 
report, 
An extremely brisk activity is going on at the Rhenish-West- 
phalian ironworks, Alterations worth noticing have not taken 
place since last week, except that forge pig and basic has been 
raised M. 2 p.t. Luxemburg forge pig also realises 2f. p.t. more 
than iast month, present basis quotation being 58f. p.t. Spiegeleisen 
does not show any alteration upon the week, and is still sold at 
M. 58 p.t. For good forge quality No. 1, M. 65 p.t. is paid; No. 3, 
M. 57 p.t. Bessemer costs M. 59 to 60 p.t., while basic is paid 
with M. 55 to 57 p.t. at works, The business in malleable iron and 
steel must be considered as decidedly satisfactory, numerous orders 
at fair quotations having been received at the different establish- 
ments. The slight falling off in the demand for bars which had 
been perceptible some weeks ago has again given place to a most 
lively inquiry, and the bar mills are contemplating a further advance 
of M.5p.t. Hoopshave not followed in thegeneral upward movement, 
andare still rather weak in quotation ; angles and light sectional iron 
are very brisk of sale, and the mills engaged in the production of 
these articles continue very busy. Girders are so well inquired for 
that production can hardly keep pace with consumption. In spite 
of the heavy output of the mills in Rheinland-Westphalia and 
in the Saar district, the girder trade has developed most satis- 
factorily, a fact which is rather astonishing when the extremely 
keen competition among the different mills is taken into con- 
sideration. The plate and sheet mills are becoming more active 
from week to week; but the state of the wire business remains far 
from satisfactory, and, what is worse still, there are no symptoms 
of a change for the better. 

For many months the employment of the tube mills has been 
exceptionally good, and prices—that is, those for home require- 
ments—leave a fair profit. On foreign account a small business 
only is done in tubes generally, which is due to the successful 
competition of English firms. if e wagon factories are engaged to 
their utmost capacity, having secured plenty of work for the State 
Railways. 

List quotations for the different articles of iron and steel are as 
follows :—Good merchant bars, M. 125, in some instances M. 130 ; 
angles, M. 129 to 130; girders, M. 113 to 115; heavy plates for 
boiler-making purposes, M. 175 to 180; steel plates, M. 145 to 
160 ; tank plates, M. 140; the same in steel, M. 125 to 130; sheets, 
M. 137 to 151; rails, M. 115 to 118; light section rails, M. 100, 
all per ton at works. 

The collieries of the Saar district produced in July of present 
year 671,565 t. coal, consumption being 631,260 t.; during the 
same month last year 593,710 t. were produced, and 539,336 t. 
sold 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE demand for steam coal keeps fairly good, with prices same 
as last week. Enquiries for house coal continue good, with prices 
firm. Tin-plates are in fairly good request. ‘The iron and stee 
works continue to be well employed. 

Coal: Best steam, 8s. 3d. to 8s. 6d. ; seconds, 7s. 9d. to 8s.; 
house coal, best, 10s.; dock screenings, 5s.; colliery small, 4s. 6d. 
to 4s. 9d.; smiths’ coal, 6s, 6d.; patent fuel, 10s. 3d. Pig iron: 
Scotch warrants, 45s. 6d.; hematite warrants, 46s. - f.o.b. 
Cumberland; Middlesbrough No. 3, 36s, 8d. prompt; Middlesbrough 
hematite, 44s, 4d. Iron ore: Rubio, 12s.; Tafna, 11s. 6d. Steel: 
Rails, heavy sections, £4 12s. 6d. to £4 1bds.; light ditto, 
£5 12s, 6d.to £5 15s. f.0.b.; Bessemer steel tin-plate bars, £4 5s. to 
£4 7s, 6d.; Siemens tin-plate bars, best, £4 7s. 6d. to £4 10s.; all 
delivered in the district, net cash. Tin-plates: Bessemer steel, coke, 
9s, 9d.; Siemens, coke finish, 10s.; ternes, per double box, 28 
by 20 c, 19s. to 20s. 6d. Pitwood, 15s, 9d. to 16s. London 
Exchange Telegram: Copper, £47 7s. 6d.; Straits tin, £59 13s. 9d. 
Freights steady, 








THE Aluminum World gives the following rules with 
regard to obtaining the best castings with aluminium bronze. An 
essential point is the special care to be taken not to overheat the 
metal, for if it be heated to too high a temperature, the aluminium 
will oxidise, the oxide which is thus formed making the entire 
casting ‘‘ dirty ;” the metal will also be spongy from the presence 
of large amounts of occluded gases. The scum, which floats on 
top of the melted bronze in the crucible, must be prevented from 
going into the body of the casting. The greatest trouble in 
making bronze casting, however, arises from the great shrinkage 
of the metal, a difficulty which is overcome if the casting have a 





large sinking head and “risers,” it being necessary, however, in 
many cases to make the sinking head fully as large as the casting. 
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THE PATENT JOURNAL. 


ondensed from ‘ The Iitustrated Oficial Journal of 
Patents.” 


Application for >» Letters Patent. 
*_* When inventions have been ‘‘ communicated "’ the 
“name and address of the communicating party are 
printed in italics. 
6th August, 1896. 


Sroprers for BorLer Tuses, W. H. Carney and 
G. Sevenoaks, Norwich. 
7,379. PRODUCING CHEMICALS from Woot, C. Schmidt 
mndon. 
a DistnrEcTING GASES, 8S. E. ,Gunyon. J. W. 
Hill, United States.) 
17,381. Suirts, H. J. Farley, London. 
17,382. SoLip Paste or Soap Compounn, C. Uffelmann 
London. 
17 as. Supe Measure, C. D. Abel.—(The Deutsche 
‘Metallpatronen Fabrik, Germany ) 
17,384. Gas Motor Enaivg, G. Pereire and A. Lavez- 
zari, London. 
17,335. CABLE Traction Tramways, M. Jemaledden, 
London. 
17,386. BicyctE Fork Enps, T. Bennett and E. K. 
Kendall, London. 
17,387. Covers for Pneumatic Tires, J. Cooper, 
London. 
17,388. TAKING or Repropucina Poros, T, J. Perrett, 
London. 
17,389. Execrric Rock Dritis, &c., A. T. Snell, 
London. 
7 390, GLass SHeEts and Gass Tupes, P. T. Sievert, 
London. 
17,291. Guass Saeets and Cy.Linpers, P. T. Sievert, 
London. 
17,392. Ain VaLves for Pyeumatic Trrks, C. K. Welch, 
London. 
393. CycLe Drivinc Gear, J. Marriott and H. 
Tomlin, London. 
17 394. Tire for Bicycies, Tricycies, &c., R. Westley, 
London. 
17,395. Cut-ours, L. Andrews, London, 
17,496 Corrs, N. M. Shakour, London, 
17,397. PNeumatic Tires, W. J. Clydeand J. R. Nesbit, 
London. 
17,398. CycLe Pepa.s and AtracuMents, H.S. Halford, 
London. 
17,399. Securtne Lips of Boxes, A. Williamson, 
London. 
17,400. Diacer Tives, G. J. Hone and A. F. Hills, 
London. 
17,401. TREATMENT of SaccHaRine, &c., C. Fahlberg, 
London. 
17,402. Tonoccans, W. P. Thompson.—(C. M. Voh- 
burger, Austria.) 
7,403. PreventinGc Snocks in woe of Liquips, W. 
'P. Thompson.—{(J. P. Serve, France.) 
17,404. Loom Picker, J., ig and - Halstead, Man- 
chester. 
17,405. Ferpina Cakes, Lever Bros., Ld., and J. W. 
Hope, Liverpool. 
17,406. Breap, W. E. Rowlands, Liverpool. 
17,407. PLayina-carps, J. Norton, Liverpool. 
17,408. Mixine Device, H. Hirzel and R. Hoffmann, 
Liverpool. 
17,409. Pacxrna, &c , Provisions, J. C. Blanchflower, 
London. 
17,410. CycLe Hanpie-par, C. R. Stevens and S. 8. 
Bromhead, London. 
17,411. Cycte Sappies, F. W. Golby.—(H. ‘Richter, 
Austria. 
17,412. Taps, O. H. Steed, jun., London. 
17,413. Boxes, C. Clifford, London. 
17,414. RatLway and other Car Brakes, P. Erb, 
London. 
17,415. MACHINES for PerroraTinc Paper, A. Krah, 
London. 
17,416. CALENDARS, A. Jouvet, London. 
17,417. ATTACHMENT for SEWING-MACHINES, W. Fehling, 
London. 
17,418. Tires, A. I. Rath, London. 
17,419. Wispow Catcues or Fasteners, W. A. Graves, 
London. 
17,420. Process of Treatinc LeaTHer, R. Widemann, 
London. 
17,421. Harr Lotions, J. Herbst, London. 
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17,422. Tap Spite for Beers, &c., H. F. Searby, 
London. 

17,423. Barrexs, H. Berrer, London. 

17,424. Packina and Prorectine Tires, H. Beech, 
Manchester. 
17,425. Fixina Sappies to Ve ocipepes, L. Lenton, 
Coventry. pr 
17,426. THRASHING MACHINE HUMMELLERs, G. Bowmar, 
London. 

17,427. Hat Pixs, J. Conner, London. 

17,428. GENERATING AppaRaTus for Gas, A. C. Hal-e, 
London, 

aa and Rim Fastener, J. E. H. Colclough, 
Jublin. 

17,40. Lata for Cettrses and Watts, G. H. Walters, 
Bristol. 

17 — - Sees of Makino Garments, E. E. F. Gulley, 
Bristo 

17,432. Hat Fasteners, W. Malone, Longport. 

17,438. ARMOUR-PLATES for WarsHips, T. Feather, 
Mirfield. 

ce Brakes, E. H. Rossand A. E. Hodder, 
zondon, 

17,435. WireLtess UMBRELLA Frame, F. W. Morris, 
Birmingham. 

17,436. Compassgs, T. Bassnet, Liverpool. 

17,437. VENETIAN BuINps, W. H. Douglas, Manchester. 

17,438. Construction of ARTIFICIAL LimB3, J. Stubbs, 
Sheffield. 

17,439. Looms, W. Baldwin, Manchester. 

17,440. Movruprec Es for Topacco Pipes, A. Gordon, 
Glasgow. 

17,441. Suives or Bunos for Barrexs, &c., E. Ball, 
Walsall. 

17,442. Tires, W. H. Potter, London. 

17,443. Carpinao Macuines, W. Kilner and J. W. 
Crowther, Huddersfield. 

17,444. Liquip Biv for Launprigs, M. and I. Ward, 
Halifax. 

17,445. CYCLE Makers’ Too., J. H. Bury, Oswald- 
twistle. 

17,446. Harness Soap, E. Weldon, Nottingham. 

17,447. Tires, R. Potter, Manchester. 

17,448. Gas ENGINE STARTING Device,G F.H. Jahn, 
M: anchester. 

17,449. Force AccuMULA1ING BRAKE, G. J. Sonneborn, 
6 Jologne. 

17,450. GENERATING ACETYLENE Gas, W. C. Clarke, 
Glasgow. 

17,451. Street Lamps, W. C. Clarke, Glasgow. 

17,452. Puysic Box for Cats and Doas, Z. C. William, 
London. 

17,453. Automatic Macuinr, F. X. Bodnar and 8. L. 
Kreppel, Glasgow. 

17,454. Harrows, J. G. Deans, Glasgow. 

17,455. CycLe Wurets, A. Hunter and W. J.T. Goatley, 
London. 

17,456. Fire-Bars, A, Hunter and W. J. T. Goatley, 
London. 

17,457. Propucina Continvous Vacuum, A. Dauber, 
Germany. 

17,458. Skirt Protectors, W. Grote, Germany. 

17,459. ConIcaL Linina with SELVEDGE, A. Vorwerk, 
Germany. 

17,460. STIFFENERS for CotLars and BE Ts, A. Vorwerk, 
Germany. 

17,461. STIFFENER for LADIES’ Cottars, A. Vorwerk, 
Germany. 

- PRINTING TFXTILE Goons, &c., F. Wiebel, Ger- 
many. 

1j, en Crank for Gyrcres, &c., T. Sewell, 

ndon, 


17,378. 
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17,464. Pocxer for Lapies Daegsses, &c., F. James, 
London. 
17 465. InrLatine Tires of Cycues, H. G. Harris and 
A. J. Miller, London. 
17,466. Artacuinc Door Knos3, E. L. Freeman, Bir- 
mingham. 
as Bunos for Barrexs, O. Morgan, &c., Birming- 
14am. 
17,468. Taaps 
London. 
17,469. Gas Burners, T. Holliday, London. 
17,470. Metautic Tunes, W. and A. Pilkington, Bir- 
mingham. 
17,471. Treatina Tea Lear, N, W. H. Sharpe and 8, 
R. Baildon, London. 
17,472. Construction of Boxes, J. Mills, London. 
17,478. Envetopes, C. N. Bintcliffe and J. Walker, 
London. 
17,474. Repucinc Leap Scum, J. Williams, sen., 
London. 
17,475. Bansos, GuiraRs, MANDOLINEs, &c., E. Simon, 
London. 
17,476. Cuain-stircH Sewinc Macuines, B. Kohler, 
London. 
17,477. Hanpve-pars of Cycies, A. Blechynden and 
W. A. F. Crawford, London. 
17,478. ApsusTaBLeE NippLe Key, W. H. Sharpe, 
London. 
17,479. Cycies, H. J. Watkins, London. 
17,480. Cycies, H. J. Watkins, London. 
17,481. Turbine WHeers for Steam Turpines, &c., J. 
Schmidt, London. 
17,482. SappLe Sarery AtTracuments, G. C. Roller, 
London. 
17,483. CoupLinc Macuines, C. D. de Forest, W. F. and 
J. T. Kenna, London. 
17,484. SappLe Covers, The Eadie Manufacturing Co. 
and H. J. Milward, Birmingham. 
17,485. MANUFACTURE of HosE Pipes, D. Baxter and N 
Knowles, London. 
17,486. Hetmets, &c., 
London. 

17,487. Boor and S#oge Buttons, &c., A. Line, 
London. 

17,488. Concentration of Satts, A. Kumpfmiller and 
E. Scheultgen, London. 

17,489. ConnecTiInG BorLer Tupes, J. R. da Costa, 
London. 

17,490. APPARATUS for ATTACHING CycLegs, E. R. Salwey, 
Bristol. 

17,491. Work Howpers of Macurngs, C. E. Fleming, 
London. , 

17,492. Means for Exuisitine Pictures, J. H. Pepper, 
London. 

17,498. Gotp Recovery, C. W. H. Gipner and H. L. 
Diehl, London. 

17,494. Razor Wiper, W. P. Thompson.—(A. Clovis, 
France.) 

(7,495. Bicycies, W. P. Thompson.—{H. EB. and J. F. 
Dodge, United States ) 

17,496. KENNELS for Docs and other ANIMALS, G. W. 
Riley, London. 

17,497. Bicyc.es, W. E. Rowlands, Liverpool 

17,498. Sewrnc Macuines, R. Brown and J. Quinn, 
Manchester. 

17,499. Meters, E. Bennis, Liverpool. 

17,500. ARRANGEMENT for LuBaicaTiING AXLEs, H. 
Dielitzsch, Manchester. 

17,501. Recepractes for Coat, &c., J. F. Smith, 
Liverpool. 

2. Manuracture of Brarp, H. Lotery, London. 
da Costa, 


or Gins for Animans, A. Porter, 


N. Knowles and D. Baxter, 
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17,508. New Mou tirvusvtar Boier, J. R. 
London. 

17,504. Keys, J. P. Nunn, London. 

17,505. Fitm Exposing Apparatus, T. H. Blair, 
London. 

17,506. WasHpoarp, W. Murphy, London. 

17,507. Apparatus for Removinc GarpaceE, W. Goetz, 
London. 

oo AGRICULTURAL Macuines, F. P. Krewson, 
London. 

17,509. JouRNAL Boxes‘or Brarinas, E. H. Spencer, 
London. 

17,510. BicycLe Gears, O. H. Gentry, London. 

17,511. Dress SuspenpER, M. Fritzsche, London. 

eo for VENTILATING Suarts, W. F. Elston, 
London. 

17,513. Workin Stone into Pittars, K. Hergenhahn, 
London. 

17,514. Manuracture of Furr, H. C. B. Forester, 
London. 

17,515. DeTACHABLE Pneumatic Tires, J. Favets, 
London. 

17,516. BotrLe Sroprers, A. J. F. Gunning.—{£. 7. 
Jenkins and L. H. Hurtt, United States.) 

17,517. Cuarrs, H. J. Haddan.—(F. F. Fortney, United 
States.) 

17,518. Water Recepracte, W. A. Bowie and A. 
Bettger, London. 

7,519. PREVENTING REFILLING of BoTtTLes, A. Mac- 

Mahon, London. 

7,520. Fiurer, C. H. Fitzmaurice and E. Mann, 
London. 

17,521. CLEANING KITCHEN UTENSILS, E. G. D. Laney, 
London. 

17,522. ELevatinc Apparatus, &c., C. D. Seeberger, 
London. 

17,523. Erevatinc Apparatus, &c., C. D. Seeberger, 
London. 

17,524. Wueets, Mme. F. Bernard, P. Decaillét, and J. 
M. Thual, London, 

17,525. Venicies, &c., E. R. Calthrop and J. C. Taite, 
London. 

17,526. Sorreninc WATER, G. H. Fitzmaurice and E. 
Mann, London. 


~ 
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17,527. Fat Roor and Hanorne Tire, J. Padbury, 
Scarborough. 

17,528. Screws, E. R. Kirkpatrick and W. J. Hamilton, 
Belfast. 

7,529. CENTRIFUGAL Pumps, W. and F, Marsh, Man- 
chester. 

_ Heatinc Gas Rerorts, &c., G. Helps, Man- 
chester. 

17,531. Manuracture of ENvetopes, A Sumner and 
D. Smith, Sleaford. 

17,582. Heatine of Borers and Ki1ns, T. Nicholson, 
Rochd: ale. 

17,533. TREFOIL SELF-ACTING MAGNIFIER, M. Eichbaum, 
Hastings. 

17,534. BrusHes for CLEANING Cycizs, G. H. Fisher, 
Norwich. 

17,535. BicycLeE WHEELS, G. Courtney, Southwick, 
Sussex. 

17,536. Formation ,of SoLuBLE Contos, E. J. Mills, 
Glasgow. 

17,5387. Preumatic Couiars, C. A. Ruddock, London 

17, "588. Hats, Caps, and OrerR Heap CovERINGS, A. 
McMeckin, Halifax. 

17,539. Sizinc Mac HINES, T. Haworth, Halifax. 

17,540. Skates, F. Inman, Bradford. 

17,541. JointTING SaniTaRy Pipes, J. Jarvis, Long- 


port. 

ne BicycLE WHEEL TirE, J. J. Warry, Liver- 
pool. 

17,548. HorsesHor, W. Robinson, London. 

17,544. Fastenines for Laprxs’ Vers, W. B. Robathan, 
Birmingham. 

17,545. Pickinc Banps, G. Stannard, Manchester. 

17,546. Steam Borers, J. Liddle. —(W. Hardie, 
Chin a.) 

17,547. RuiinG of Paper, W. Jamieson and W. Howard, 
London. 


17,548. Puriryina Burtrer, J. H. Hunter, County 
Dublin. 

17,549. MaNuracturRE of Tusina, F. A. Walton, Bir- 
mingham. 

17,550. Corron Spoots, T. L. Phipps.(P. Phipps, 
Australia.) 

17,551. Brazine Hearrns, E. F. and G. W. Goodyear, 
and T. Kennelly, Birmingham. 

17,552. Countinc Macnine, J. and J, KR. Henderson, 
‘ahendioun. 








17,553. Borinc APPARATUS for Deep Bortnos, A. Raky, 


mdon. 

17,554. Screwina Ma-cutve, J. F. and R. H. Shaw, 
Manchester. 

17,555. Hat Pouncine Macuines, H. H. and A. Turner, 
Manchester. 


17,556. Bevei wa Gearinea Bicycuss, J. J. Kings-' 


ley, Roch 

17,557. Cosresquous CuRRENT Dynamos, 8. Z.-de" Fer- 
ranti, London. 

17,! (008. Dywamo- ELECTRIC Motors, 8. Z. de -Forranti 

ndaon 

17,559. Furwace3, W. McG. Greaves, Manchester. 

17,560. Propouc oxo Nove eat tron L, J. J. A. Goude- 
sone, London. 

17,561. Scorer for Games, H. ‘0. ‘and J. O. Roberts, 
Gloucester. 

17,562 Gas Enarnes, T. W. Scott and G. H. Kenning, 
Bromley. 

17,568. ELectric Thaction, T. Meacock, London. 

17, _ Water Tap, J. Lomax and J. Tattersall, Man- 


ester. 

17, 65. BRAKE for Cyciz, &c., WHeers, H. Inwards, 
Luton. 

17,566. Brake, C. A. Allison.—(J. A. Eden, United 
‘States -) 

17,567. HaNDLE-BARS of CyCLEs, A. Littlehales, Bic- 
_ming 

17,568. Rorary Frrrinc for Suop Winpows, J. North, 
London. 

17,569. Puzzie, J. Gréenfield, London. 

17,570. Suips’ Propeciers, J. Greenfield, Londcn. 

17,571. Cycxes, J: Hollis, London. 

17,572. Tire, J. Zacharias, Oxford. 

17,578. IontT1NG CHARGES in COMPRESSION ENGINES, 

E. J. Pennington, London 

a Avto-cars, A. Birkmyre, Glasgow. 

17,575. Buocks for Boat Lowerine Gear, H. Ramsay, 
Glasgow 

ap Waive for Encingz Governors, C. C. Cooper, 


ere 


17,577, —_— Measvrine InstrRuMeENTS, G, K. B. 
Elphinstone, London. 

17,578. ELecrricaL SIGNALLING Apparatus, G. K. B. 
Elphinstone, London. 

17,579. Evecrric Raitway Systems, D. M. Therrell, 

ndon. 

17,580. ADveRTIsING Books, H. Allwright and E. 
Swainson, London. 

17,581. Saeet Meta Pipes, J. M. Frasher and J. W. 
Abrahams, London. 

17,582. SHoe Brusues, G. P. Neal and J. P. Thurston, 
London. 

17,5838. Trace RELEASER and Brake, J. Lechner, 
London. 

17,584. GuaRps for the Horns of Beeves, J. L. Straw, 


on. 

17,585. ReseRvornk Pens for Suapine, J. C. Martin, 
London. 

17,586. Water GauoE Cocks, W. Ripper, Sheffield. 

17,587. INDIA-RUBBER Mars, J. C. Margetson and W. 
Higham, London. 

17,588. Propuctnc Empossep Letrers from Merat, A. 
Martyn and The Cameo Sign and Letter Company, 
London. 

17,589. Cuains, M. A. Wier, London. 

17,590. Dyesturrs, 8. Pitt.—(L. Cassella and Co., Ger- 
many. ) 

7,591. Propuction of Dyesturrs on Fipre, H. E. 


Newton.—(The Farlbenjabriken cormals Friedrich 
Bayer and Co., Germany.) 
17,92. Heaps of CarriaGe Lamps, H. Salsbury, 
ndon. 
17,593. Cupotas and Briast Furnaces, I. A. Timmis, 
ondon. 


17,594. Boxtne Gioves, C. W. Smith, London. 

17,595. ADJUSTABLE SPANNERS, T. Armstrong, 
London. 

17,596. INCANDESCENT MANTLE, W. P. Thompson.—{ W. 
Buddéus, Germany.) 

17,597. Devices for Supportinc Ratxs, K. Kriiger, 

mdon. 

17,598. Morors, L. P. Maréchal, L. Yomet, and F. 
Spiro, Manchester. 

17,599. Continuous Ceramic Furnaces, H. Sturm, 
Liverpool. 

17,600. A New Game, 8. Mars», London. 

17,601. PRopuLsion of Licur VEHICLES, H. J. Dowsing, 
London. 

17,602. PRESERVATION of Cotton SEEps, B. F. Smith, 


Knowles.—{J. Coup, 
Edwards.—(H. 


mdon. 

17,603. Drawpripers, J. T. 
United States.) 

17,604. Coatinc ALuMINIuM, E. 
Wachwitz, Germany.) 

17,605. INCANDESCENT Boprgs, W. H. Wheatley.—(C. 
Schinid, Belgium.) 

17,606. RapiaL AXLes for Raitway VEHICLES, OU. 
Busse, London. 

17,607. Hyprocutoric Acip, J. R. Wylde, J. W. 
Kynaston, and J. Brock, London. 

17,608. Errectrnc the ELecrro Deposition of Zinc 
upon Meta.s, The Cowper-Coles Galvanising Syndi- 
cate, Ltd., and S. O. Cowper-Coles, London. 

17,609. Apparatus for StopPinG Enarnegs, G.W. Brown, 


mdon. 
17,610. SHowrne Facsrm1Les of Diamonps, E. Fellows, 
mdon. 
17,611. Propucina Boop Formine, &c., F. Rebling, 
mdon. 
17,612. Toy in form of an AIR Batuoon, M. Badorff, 
logne. 
17,618. ConstrucTION of VEHICLES, W. Bains and W. 
Norris, London. 
17,614. BicycLes, E. A. Smith, J. F. W. Searle, and 
G. C. Jackson, London. 
, PeTRoLeuUM Motor MEcHANISM, C. Moreau, 
mdon, 
17,616. Piayina StrRincED INsTRUMENTS, 8. Hey.— 
(W. &. Reed, United States.) 
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17,617. Taps, The Patent Rotary Self-measuring Tap 
Yompany, Ld., and H. E. Brice, Birmingham. 
17,618. Trre, A. Girling, Brighton. 
17,619. Sock SrretcHER for Foot Gear, J. T. Szék, 
Germany. 
17,620. SELF-PROPELLED VEHICLES, &c., F. J. Burrell, 
Thetford. 
17,621. Non-sLipPinc Horse-sHoes, &c., R. Skelton, 
yton. 
17,622. Bicycves, W. J. Tanner, London. 
17,623. Merat Puririer, A. Phillips, London. 
17,624 Drarninc Rocky Bens, G. F. H. W. and F. 
H. Poetsch, London. 
17,625. Brakes for Motor Cars, &c., B. Whiteley, 
Sheffield. 7 
17,626. Epe1nes of Sewine Macuines, J. Kohler, Man- 
chester. 
he spe Stone, W. Millar and O. J. Owen, 
London. 
17,628. GzaR WHEEL and Cuan, &c., T. McGovern, 
Dublin. 
17,629. SputrLes, T. McKernan, Hebden Bridge. 
17,630. Lock1nc and Fastenine Doors, G. Whittaker, 
Burnley. 
17,631. SHuTTLE GuarD, G. Bateman and H. Smith, 
Manchester. 
17,632. CycLxEs, J. D. Tomlinson, Manchester. 
17, 633. Ovens for BakiNG Porcetain, &c., W. Dall, 
London. 
1. CycLe Drivine Gear, T. and O. J. Meacock, 
mdon. 
17,635. Non-BuRNT Sand Brick, A. Easterbrook.—(7. 
T. Wood, United States.) 
17,636. Pav 1nG, G. Hutchinson and T. H. and A. J. 
wson, Bristol. 
17,637. Coverinc Composition, G. Hutchinson and T. 
H. and A. J. Lawson, Bristol. 
17,688. VessELs for Liquips, F. W. Golby.—(P. Loch- 
mann, Germany.) 
17,689. ‘"FLusHinc Device for Wartenr-ciesets, J. T, 
Gibson, jun., Londen, 








17,640. OrGan BLectric PyevmAtic Actioy, E. Smith, 
urn. 

17,641. Cycie and other Braxes, D. and W. 8. Provand, 
gow. 

hood Tonoves for Boots and Snogs, H. Warry, Coly- 

17,643. ELecrric Lamp, R. A. Smith and F. G. B. Green, 
lasgow. 

17,644. Gas Prant and Acery.eng, &c., R. Goodwin, 

Dublin. 


17,645. Ting, T. D. Harries, Aberystwith. 

17,6;6.. AceTYLENE Gas Generators, M. Duffield, 
Slough. 

17,647. Ratstnc and Lowerinc Buinps, E. C. Buik, 


ndon. 

17,648. CAMERA Front and View Frnper, E. 8. Ullmer, 
London. 

17,649. Raitway Brakes, G. I. Root and A. Begg, 
London. 

17,650. Baxinc Frame, J. Lacroix and F. E. Searll, 
London. 

17,651. Potvertsers, J. C. Clark, London. 

17, "652. Fence Posts, A. Davison, London. 

17,653. en and Rest for Bicycues, F. W. Voisey, 


Lond 

17,654. Pane ALARMS and Inpicators, W. H. Short, 
London. 

17,655. Screw Stopperine of Borries, B. Turner, 


London. 
ag ae” Tre for Cycies, T. Miller and G. Hoyer, 
mdon. 
17,657. ELecrric Inpicators, H. Korten, London. 
[Sa Beer, Fruit, Meat, &c., W. Junge, 
naon. 
17,659. Receptac.e for ELecrric Wires, E. F. Jones, 
London. 
17,660. Reexs, F. Jones, London. 
17,661. Execrkic PenpvLtum Inpicators, F. Jones, 
London. 
as oe! Device for Cyciz and other Cuarns, J. Mills, 
naon,. 
17,663. VeHicLe Brakes, L. Barreau and E. Guinau- 
deau, London. 
17,664. PNeumartic Tires, E. L. Parker and J. Luckock, 
London. 
17,665. Boots and Sxogs, R. B. J. T. Soanes, London. 
17,666. Maximum Speep Governors, H. F. Parshall, 
London. 
17,667. TREADLE Mecuanism, A. Lindigkeit, London. 
17,668. Drivinc Gear for Cycies, &c., J. Byrd, 
London. 
17,669. DispLayinc ADVERTISEMENTS, F., Steinbrecher, 
London. 
17,670. Harr Curter, W. H: Murray, London. 
17, a Porovs METAL, L.., Hoepfacr, 
ndon 
17,672. AuTomaTic FirE-aRMs, H. W. “Gabbett- -Fairfax, 
Londen. 
17,673. ProsectiLes for RirLes, H. W. Gabbett-Fairfax, 


ondon. 
17,674. Means for Supportinc Articies, W. T. Colyer, 
n 


n. 

17,675. Cycie SappLe CusHions or Paps, R. Eell, 
London... : 

17,676. Construction of Traps, A. W. Johnson, 
London. 

17,677. Loom-HEALDs, G. G. M. Hardingham.—{ Felten 
and Guilleaume, German y.) 

17,678." LIQUEFYING ACETYLENE, A. C. 
London. 

17,679. MecHanicaL Movement, W. P. Thompson.— 
(W. T. Hanson, United States.) 

17,680. Harp Meta, W. P. Thompson.—{7. G@. Orwig, 
United States ) 

17,681. BorrLe Fitiinc Macaig, T. Skurray, London. 

17,682. Sweat Banps for Hats, J. Taylor, Man- 
chester. 

17,683. Sweat Banps for Harts, J. Taylor, Man- 
chester. 

17,684. Device for Savine Lire at Sega, P. Clibborn, 
London. 

17,685. ELastic Devices, N. Wahl, 
London. 

17,86. Lanpinc Nets, A. Holmes, London. 

17,687. REGULATING FLUID CURRENTs in Pires, R. Goll, 
London. 

17,688. Dratninc Boarp for Dryinc Disnes, W. J. 
Bromley, London. 

17,689. StopperinG Bort es, F. N. Friend, London, 

17,690. Caps, H. Ha vddan. mel: Pachner, United 
‘States.) 

17,691. A New Toy, W. Krauss, London, 

17,692. PRINTING MULTICOLOURED Desians, C. Dratz 
London. 

17,698. New VaLve for Pyrgumatic Tires, G. Bianchi, 
London. 

17,694. Rartway Sienas, F. Davis, London. 

17,695. Rotary Enornes, N. Maiewski, London. 

17,696. CovERING CARDBOARD Boxgs, W. EK. and J. Goss, 
London. 

17,697. Gear Cases for VeLocipepes, P. Hunaeus, 


Fraser, 


SUPPORTING 


London. 

17,698. Screw Fans, The Honourable C. A. Parsons, 
London. 

17,699. CiGARETTEs and Cicars, C. H. Kitching, 
London. 

17,700. Rotary Encrnes, B. Demont, London, 

17,701. ELecrricaL SwitcHING Apparatus, H. 
Edmunds, London. 

17,72. Dryinc Tea, H. Stevenson.—(J. S. Stevenson, 
Ceylon.) 

17,703. PROPELLING of CyciEs, &c., H. E. Webb, 
London. 

17,704. Arm Brakes, W. C. Colwell, London. 

17,705. WHEELS of VELOCIPEDES, F. W. Gostick, Melton 
Mowbray. 


llth August, 1896. 
17,706. CHarmn WHEELS, L. 


Coventry. 
17,707. Sewer VentiLaTor, A. B. Roxburgh, Birming- 


and E. W. Cooper, 


m. 

17,708. Taps for Lavatorres, F. C. Lynde, Man- 
chester. 

17,709. Topacco Pipes, H. F. Easton, Teddington, 
Middlesex. 

17,710. Mipwirery Forceps, E. E. T. B. Greville, 
Sheffield. , 

17,711. An Accessory to Bicycies, E, A. Lake, 
Hastings. 

eon} Lire Bett, R. Sutcliffe, Horbury, near Wake- 


— A New Brake for Cycigs and the like, J. Lang, 
ax. 

17,714. ACETYLENE Gas, A. J, B. Légé and A. D. Pen- 
nellier, London. 

17,715. PNEuMaTIC Paps or Cuskions, O. Tilley, 
Leicestershire. i 

17,716. Door Curtarns, J. H. Hunter, Newcastle-on- 

ec. a 

17,717. Cuemicat Compounn, F. J. and G, W. Jones, 
Worcestershire. 

17,718. ComprneD FunneL Strainer, W, L. Pike, 
London. 

17,719. TaBes, 8. E. Paine, London. 

17,720. Fruir Evaporators, H. M. Amos, London. 

17,721. TutLL Couptines, C. C. Brown, London. 

17,722. FiTer, J. Armstrong and W. Heywood, Man- 
chester. 

17,723. WEAVING MACHINERY, P. Prouvost, London. 

17,724. The Fiver Topacco Pree, W. H. Wort, near 
Liverpool. 

17,725. SusPENDER for FEEDING Borris, W, Nicholls, 
Birmingham. 

17,726. AuGcers, A. Y. Pearl, London. 

17,727. SpockeT WHEELS and Cuarns, P. G, Gardner 
London. 

17,728. Pumps, A. W. Thierkoff, London. 

17,729. TREATMENT of ILLUMINATING Gas, I. N 
London, 

17,780. Cycte Wuesrts, E. F. Elliot and W. B. Lake, 


. Knapp, 


ndon. 
17,731, Groves, F, Gouty and J, Grunhut, Leicester. 
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17,782. Enorves, R. L. Weighton and D. B. Morison, 
Hartlepool. 
_ Fives for Steam Borers, O. Meredith, Birken- 


7,734. SKELETON Banp, E. B Coumbe, Somerset. 
17,735. SHakinc Grates for Marine Boi.ers, J. 


Reagan, on. 
— Consumption of Smoke, A. Stevenson, 
er. 
17,737. CHocotate Cootinc Macuine, T.. Maw, 
ion, 
17,738. WasHIne Macuine, J. Savery and R. Barbour, 
Cheltenham. 


e! 
17,739. INTERLOCKING T1LEs, F. Furness, London, 
17,740. Boots, J.Kennell, London, 

17,741. Stoppina the Visration of Cycues, F. Vial’ 


mdon. 
17,742. Crotues Horses, J. Savery and R. Barbour, 
Cheltenham. 


17,748. Ossrerric CaLenpar, F. H. Collins, Bir- 
mingham. 

7,744. Mops and Brusugs, H. D. Fitzpatrick.—(P. J. 
Grace, United States.) 

17,745. ABSORBENT Paps of Mops, H. D, Fitzpatrick.— 
—(P. J. Grace, United Stat-s.) 

17,746. Diywer Carrier, H. H. Kirby and W. B. 
Ward, Birmingham. 

17,747. Ram Jornts, 8. Hey.—{/J. H. Williams and T. 
Mair, United States.) 

17,748. Curmngy Cowxs, G. Platner and A. Miiller, 
Manchester. 

17,749. Secortnc Sueets of Zinc for Roorine, E. B. 
Podmore, Halifax 

17,750. CELLULOID WatcH Cases or Protectors, A. 
Wacker, Halifax. 

_—, Merer Testinc Macuives, B. E. Chollar, 

ondon. 

17,752. Emprocation, J. F. Hill, London. 

17,753. CycLe Brakes, T. H. Simmonds, London. 

17,754. PapeR Baa Maxine Macuineg, G. O. Woolley, 
Gloucester. 

55. Botte, 8. Gutmann, Darjeeling, India. 
17,756. Macuine for Makune Constructive Parts, G 
Barker. —{ The Sterling Cycle Works, United States ) 
17,757. SEPaRaTING MeTa.s frum Seeps, W. R. Harri- 

son, London. 

17,758. UsponcruraBLe Pneumatic Tires, H. M. 
Ashley, Ferrybridge, Yorks. 

17,759. DETACHABLE Pneumatic Tire, &c., T. Tully, 
Morpeth. 

7,760. Expiosion Enarnes, W. Woolidge, South- 
ampton. 

17,761. Sarety Sappie Bar, T. Osment, Beaulieu, 
Hants. 

17,762. Conrrrvanes for MULTIPLYING and MEASURING 
the Minute Dirrkrences tetween SoLip ARTICLES, 
8. Wells, London. 

7,763. Vatves'for Pyrrumatic Trres, F. W. Gostick, 
London. 

17,764. Securinc Trres to Wueets, F. W. Gostick, 
london. 

17,765. Distnrectine Sewer Gas in Ciosets, P: O'Dowd, 
London. 

17,766. Castors, T. C. Fairweather and E. Hentschel, 
Loudon. 

17,767. Power Transmitting Cuan, T. C. Fairweather 
and E. Hentschel, London. 

7,768. Proovctnc Motive Power, T. Armstrong and 
L. Dove, London. 

17,769. Mountinos of Seats for Boats, G. C. Coate. 
London. 

17,770. Strap Buckies, A. Watson and N. Buxton, 
London. 

17,771. Danornc Apparatus, H. T. Bellerby and G. 
Tournier, London. 

17,772. PaHotucraPHic Apparatus, G. H. Thomas and 
B. Whitworth, London. 

gy et Pyevmatic Trres for Cycies, W. A. G. Birkin, 

mdaon. 

17,774 Fire-crates of Furnaces, W. H. Sharp, Bush 
Hill Park, Middlesex. 

17,7 5. SuppoRTING AMBULANCE Stretcuers, J. W. A. 


Rule, London. 

17,776. Svrinces, E. Edwards.—(The Shattuck Novelty 
Company, United States.) 

17,777. Moron Carriaces, C. Gautier and X. Wehrié, 
London. 

17,778. Propuctne Carponic Acip Gas, B. T. L. 
Thomson, London. 

17,779. Drivinc Gear, H. de L. Weed and F. W. 
Gridley, London. 

17,780, Rupper Barut Trres, W. H. and J. R. Calde- 
court, London. 

17,781. SHEDDING Mecuanism for Looms, E. Gates, 
London, 

17,782. Saeppinc Mecuanism for Looms, E. Gates, 
London. 

17,788. BeaTinc-up Mecnuanism for Looms, E. Gates, 
London. 

17,784. Loom SHuTTLE Operatine Devices, E. Gates, 
London. 

17,785. Evectassxs, H. H. Lake.—(J. W. Riglander, 
United States.) 

17,786. Rotary Steam Enotes, H. H. Lake.—(K. D. 
Dunlop, United States.) 

17,787. Manuracture of Prevmatic Tires, T. A. Dodge, 
London. 

17,788. Couptines for RatLway VEHICLES, F. P. Norton, 

maon,. 
— Griazinc Paper, J. G. Accles and J. Pinfold, 
mdon. 

17,790. Sewrnc Macurnes, H. H. Lake.—(A. 0. Towns, 
United States.) 

17,791. Stockinc Protector, A. Robb, London. 

ee Pire Firtines, C. G. Harrison and H. Howard, 





mdon. 

17,793. Drivine Gear for Bicycises, &c., W. Wanliss, 
London. 

17,794. Wrre-swacine Macuines, W. P. Thompson.— 
(The Marcus Mazon Manufacturing Company, United 
States.) 

17,795. REFRIGERATING BOTTLE or DECANTER, E. 
Foucher, Liverpool. 

17,796. Dress Protectors, J. C. Fell.—(W. W. Dennis, 
United States.) 

17,797. Vices, P. Jensen.—{(The Bolte Cycle Manufactur- 
ing Co., United States.) 

17,798. GgoGRaPHIcaAL and Star Maps, M. L. Bostock, 
London. 

17,799. Harpentnc Bituminous Susstances, EK. T 
Dumble, London. 

17,800. Propgiiine Auto-cars, &c., A. G. Melhuish, 
London. 

17,801. Be.tinc, R. Broadbent, London. 

17,802. Curtinc Paper for Box Banpinec, T. Salmon, 
London. 

17,808. Mouprne Soap, E. G. Scott, London. 

17,804. Vatve Gear, P. A. Newton.—({The Ingersoll- 
Sergeant Drill Company, United States. 

17,805. CHANNELLING MACHINES, P. A. Newton.—{ The 
Iagersoll-Sergeant Drill Company, United States.) 

17,806. HorticuLTuRaL Strrucrurgs, J. F. Pickering, 


ndon. 
ee Drivina Gear for VELocIPEDES, J. Kennedy, 
ndon. 

17,808. Feep Mecnanism for Frre-arms, H. W. Gab- 
bett-Fairfax, London. 

17,809. Frrinc Mecnanism for AvTOMATIC FIRE-ARMS, 
H. W. Gabbett-Fairfax, London. 

17,810. Freep Beits for Automatic Fire-aras, H. W. 
Gabbett-Fairfax, London. 

17,811. Drivine Gear for Cycies, G. W. Amos and 
E. T. G , London. 

17,812. Mortar Mountinas, W. B. Gordon and T. R. 
Morgan, sen., London. 

17,818. Automatic Protector for Gas MAnTLEs, M. 
Raphael, London. 

17,814. ELevators, R. Harvey, London. 

17,815. ManuracturRe of Hyprocargon O11s, J. E. T. 
Woods and H. B. McKenna, London. 

17,816. Lisorype Macuings, The Linotype Company. 
—{0. Mergenthaler, United States. 


17,817. Mecuanisms of Linotype Macurnes, The Lino- 


type Company.—{0. Mergenthaler, United States.) 


17,818. DyNAMO-ELEcTRIC Macuines, The British 
Thomson-Houston Company.—(D. P. Thompson and 
A. H. Armstrong, United States.) 

17,819. DeveLopinc PHorocraPHic P.ates, F. W. 
Golby.—{ W. Herrmann, Germany.) 

17,820. Door Locks, E. 8S. Sutton and J. Hagan, 


= London. 

17,821. Carsponatine Liquips, T. B. Booth and A. 
binson, London. 

17,822. Fru.ienc Bort ies, T. B. Booth and A. Robinson, 


Londone, 

17,823, Borries, &c., L. D. Murphy, London. 

17,824. Sprays, &c., C. F. Slater, London. 

17,825. DeTaCHABLE CycLte HANDLE Bar, F. Geddes 
and G. F. Jenkins, Ascot.) 


12th August, 1896, 


26. Coat, M. Holzer, London. 

7,827. PNeumatic Tires for VeLocirepes, &c., C. de 

Rossetti, London. 

17,828. SurGicaL Spiint, R. Marchant, London. 

17,829. Corsets, T. Smith, Portsmouth. 

17,880. Kitns for Bunnina Liwestone, &c., J. Foster, 
Dublin. 

17,831. Gear Cases, C. T. Cooper, Coventry. 

17,882 Lowertnc GLopes of Arc Lamps, H. G. Cots- 
worth, Surrey. 

17,833. INaNIMATE Birp or Tarcet, W. P. Jones, Bir- 
mingham. 

17,834. Hincrs for Fatt Down Doors, H. Hyde and 
J A. Adey, Sheffield. 

17.835. Doa-ENDED CurBs and Fenprers, C. Meason, 
Birmingham. 

8 ‘lor Bars for KircHen Rances, W. P. Eglin, 

Halifax. 

17,837. Motor Cars, 8S. Evans, Northampton. 





17.838. SappLes of Cycies, A. M. H. Walrond, Man- 
chester 
17.839 TREaTMENT of Zinc Ores, &c, H. Brewer, 


London. 

17,540. -pkED INDICATOR, E Pease, Stockton-on-Tees. 

17,841. ORNAMENTING TEXTILE Fasrics, W. Grimshaw, 
Manchester. 

17,842. Auromatic Garr Hook, R. R. Beard. —(C. 
Imbrie, United States ) 

= Fo_pina Newspaper Howper, A. Knott, Liver- 


pool. 

17,844. ArsusTABLE STEERING-ROD for CycLes, A. 
Schnepff, Berlin. 

17,845. Toy Appiiance, 8. E. Statham, Manchester. 

17,846. TeLEPHONE SWITCHBOARD P.v@s, The Telegraph 
Manufacturing Company, and J Taylor, Helsby, 
near Warrington. 

17,847 Compinep THROTTLE and Stop Vatve, H. Hyde, 
Manchester. 

17,848. Prosectrnc ZorTropic Pictures, J. Peschek, 
G H. Chard, and H. Akermann, London. 

17,849. Parnt Brusues, W. Callaghan, London. 

17,850. Driving Gear for Cycies, J. Aldred, Man- 
chester. 

17,851. Paptocks, R. L. Hickes, London. 

17,852. Pwrumatic Horse Couiiar, A. R. W. Derby, 
Sheffield. 

17,853 Bicycces and Tricycies, H. J. C. McGroarty, 
Sheffield. 

17,854. Metauic Casks, F. A. Rhodes, Birmingham. 

17,855. Cycte Sprocket WHEELS, F. A. Rhodes, Bir- 
mingham. 

17,856. Drivinc Gear for Cycies, C. B, Lawson, 





Ow. 

17,857. CLeartne and Parntinc Winpows, &c., J. J. 
Kennedy, Dublin. 

17,858. Grinpine or Putiinc Rags, D. Wilson and H. 
Dnnn, London. 

17,859. Watca Ho.per, J. Bray, London. 

17,860 Automatic Stop Sarery Vatves, F. Henne- 
bohle, London. 

17,861. Automatic Re.ter Vatves, F, Hennebdhle, 
London. 

17,862. Frvrers, C. A. Kiinzel, jun., London. 

17,863. [oor OPENING Devices, C. W. Cougill, London. 

17.864. TREATMENT of SuLPHIDE Ores, L. R. Scammell, 
London. 

17,865. WHELs of Cycres and other Venicies, A. 
Black. Glasgow. 

17,866. Car Starter, T. Heather, London. 

17,867. Secorinc Cranks, F. L. Martineau and W. A. 
Taylor, London. 

17,868. Pyeumatic Tires for Cycies, J. W. Smallman, 
Nuneaton. 

17,869. Puncture ReEsistinc 
London. 

17,870. BicycLe Rack for Lucoace Vans, E. 8. Cope- 
man, London. 

17,871. TRANSFERRING Desicns to Cua, J. R. Gilman, 





Mepium, J. Favets, 


London. 
17,872. Aim Brake Operatinc Device, D. Bentley, 
London. 
17,873. Preparinc Potatoes for Cooxina, J. Good- 
fellow, London. 
17,874. ComBINED SHELL and Torpepo, E. M. T. Bod- 
m, London. 
—. SHok Lace Fasteners, M. E. Johnson, 
mdon. 
17,876. BicycLes, E. Sheridan, London. 
17,877. Macuine for PuLverisinc Sort, E. Piggott, 


ndon. 

17,878. Pens, M. Heitmann, London. 

17,879. Evectric Batreries, V. M. Cornely and L. C. 

Dautel, London. 

17,880. Pneumatic Tires, G. F. Redfern.—(C. UH. 
Riches, Canada.) 

17,881. Crvematoorapus, A. Wrench, London. 

17,882. Rute Curtine Macuings, G. F. Redfern.(W 
H. Golding, United States.) 

17,888. TREATMENT of Manure, E. van de Griendt, 


mdon 
oe ee Brake, W. 8S. McCay and J. M. Barr, 


ndon. 

17,885. Bator Box, V. Totwen and A. Astafiew, 
London. 

5 Pe VevocireDes, H. G. Harris and W. Blackmore, 

mdon. 

17,887. SaHarts for Weavina, C. T. Hunger, London. 

17,888. Vapour Burners, E. Oldenbourg.—({L. Runge, 
Germany.) 

17,889. Caster, E. Goullitre, London. 

17,890. Batrerizs, E. Tilmann and C. K. Lexon, 
London. 

17,891. Furniture Leos, P. Engelmeyer, London. 

17,892. Puzzie, W. Wathen, London. 

17,893. Game, W. Parsons, London. 

71,894. MANUFACTURE of MepicaTeD Honey, D. Simp- 
son, London. 

17,895. Construction of CycLe Frames, A. Shelton, 
London. 

17,896. GARMENT for Savino Lire, 8. P. Bremmell, 
London. 

— acca W. P. Thompson.—{A. Legrand, 

rance. 

17,898. Trminc InstruMENTs for VeHIcLEs, E. G. Dor- 
chester, London. 

— DIFFERENTIAL CHANGING Gears, W. J. Ewing, 

vel 
—, Rivinc CHatns for Cycies, C. R. Garrard, 


mdon. 
oe Banp Brake for Bicycies, C. R. Hutchings, 


mdon. 

17,902. Bac or Enve ore, R. B. Reeves and C. J. Bel- 
son, London. 

17,908. Urensits for TarRLE Use, &c., H. Marbeau, 
London. 

17,904. Uricisine Gas, H. H. Lake.—(0. Grenier and J. 
Grand, France. 

17,905. Apparatus for Recorpinc Vores, C. T. Mar- 
zetti, London. 

17,906. ELecrric Conpuctor Crossinas, A. T. Snell, 
C. E. Grove, and A. F. Hills, London. 

17,907. CapsuLes, H. Dudeck, London. 
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17,908. ATTacHING TiRES to WHEEL-RIms, W. Ham, 
London 





17,909. Necative Printing Howper, I. Renshaw, 
Rochdale, 
— Tires for VeniciEs, J. H. Barry, 


on. 
17,911. Prrea Cuarys, H. 8. Bishop and C. Salmon, 
Kent. 


ent. 

17,912. Means for PROPELLING VEHICLEs, T, Browett, 
Manchester. 

17,918. Stoxers, Z. J. Parkes, Manchester. 

17,914. Preumatic Tires for Ventcues, C. E. Halden, 
Oldham. 

17,915. ManrpuLaTion of Lamps, A. J. Ireland and C. 
W. G. Little, London. 

17,916. AxLE Boxes, G. H. Byrd, London, 

17,917. Lirrine Gear for Hammers, D. Smith, Wolver- 
hampton, 

17,918. Pap for the Sgats of Bicycies, L. Classey, 
Shepton Mallett. 

17.919. Macutnes for Rina Spinnine, J. Horrocks, 
Manchester. 

17,920. Garment for Lapies, &c., T.QH. Brown, 
Manchester. 

17,921. Tires for WHEELS of VeniciEs, E. Alexander, 
Dundee. 

17,922. Lamp Grassrzs, G. F. Ransome, Live 1. 

17,928. BuLK Megasurinc Apparatus, P. 8. Bullock 
and A. Moir, Wolverhampton. 

17,924. Fire Escapes, G. W. Cleveland, London. 

17,925, Game Recorpinc Apparatus, T. E. Halle 
and W. T. Eggleston, Manchester. 

17,926. Moror, W. Reynolds, Coventry. 

so ATTACHING Tires and WHEEL Rims, C. Mering- 

m, on. 
bi) 2 Map or Guipe Carrier for Cycies, A. Barr, 


well 


Ww. 

17,929. Rarmway PassENGER VEBICLEs, A. T. and J. F. 
Moore, Manchester. 

17,930. Srups, M. Nathan, Manchester. 

17.981. Manuracture of Hames, J. Moseley, Birming- 

17,¥8z. CarTRIDGE BeLt Manuracturg, P. A. Martin, 
Birmingham. 

17,983. Cyc_k Sapp.es, J. B. Brooks, Birmingham. 

17.934. Lea Pap for Cricket Piayers, L. Classey, 
Shepton Mallet. 

17,935. SappLE Bar, E. Allsopp, Walsall. 

17,936. Means for ConrroLiinc Horses, H. de Garrs, 
Sheffield. 

oo: Hanpie Bars, &c., A. Littlehales, Birming- 


m. 
17,938. Friiinc of Scoops, C. W. Lyon and G. Deighton, 


Dewsbury. 

17,939. Vessets for Hotpina Gua, R. Bell and W. T. 
Hall, London. 

17,940. APPLIANCE for Raisinc Opvects, F. Hughes, 


ndon. 
17,941. ArsENIc Eviination, B. and J. W. Thomas, 
mdon. 
17,942. Ou. Cans, H. Hudson, London. 
17.943. Winp Cuests for Reep Oxoans, F, Jennings, 
London. 
17,944. CHoatn Drivinc Gear Wuee ts, H. Morrison, 
London. 
17,945. Hampers, C. Cox, London. 
17,946. Game, R. Richardson, London. 
17,947. MerHop of Fastenine Sxoes, J. and W. Burgess, 
London. 
17.948. Apparatus for Recorpinoe Speen, J. H. Cromp- 
ton, London. 
17,949. Meruop of Securtna Door Hanpies, W. R. 
Wynne, London. 
17,950. Merattic TuBe Manuracture, W. and A. 
Pilkington, Birmingham. 
7,951. Motor Dynamo, A. de Puydt and M. Poncin, 
London. : 
17,952. Car Couptinos, W. H. Munns.—({C. B. Ward 
and D L. Hali, United States.) 
17,958. Macuinery for Wasuino, &c., E. D. Reeve, 
London. 
17,954. Improvep Drawino Compasses, A. J. Gormand, 
ndon. 
17,955. Screw Connection for Topacco Prpss, J. Head, 


ydon. 
17,956. CLosine the Mourtus of Borris, R. &tiehler, 
mdon. 








SELECTED AMERICAN PATENTS’ 
From th: Uni'el States Patent Office Official Gazette. 


558,943. Vapour Motor, L. S. Gardner, New Orleans, 
La.— Filed June 14th, 1895. 

Claim.—(1) In a gas or vapour motor, the combina- 
tion with two cylinders arranged adjacent to each 
other and pistons working therein, of a common pit- 
man connected to and carried by both pistons, said 
pitman connected with the crank shaft and having no 
connection or bearing except with the crank shaft and 
pistons, substantially as described. (2) In a gas or 
vapour motor the combination of two vertical 
cylinders, each having a piston head, a gas inlet and a 
burned gas outlet for each cylinder, connections from 
each piston head to a common crank and crank shaft 
and means for igniting the gas in each end of each 
cylinder, said parts so arranged that the gas in one 
end of one cylinder will explode slightly in advance of 
the explosion in the corresponding end of the other 
cylinder, substantially as Guwibel. (8) In a gas or 
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vapour motor, the combination with the cylinder, 
having inlet and outlet ports for the fresh and burned 
gases respectively, of the piston, having a deflector or 
pr mae against which the fresh gases strike, said 
defiector having its side edges extended in a a 
parallel with the longitudinal plane of the inlet and 
outlet, and said edges terminating closely adjacent to 
the outlet, substantially as decerihed. (4) Ina or 
vapour motor, the combination with the cylinder, of 
the piston having a flanged end, and inlet and outlet 
therethrough, an electric contact, insulated from 
cylinder, projecting to a point adjacent to the 
th of the piston, another opening in the piston 
ange, and a contact spring extending through the 
latter opening, substantially as described. (5) Ina 
gas or vapour motor, the combination with the fly- 
wheel having an excentric groove, of a rod, one end 





oe 


engaging the excentric groove, a rod to which 
excentric rod is engaged, said rod operating the 
pump piston at one end and the water pump piston 
at the other, substantially as described. 


558,944. Browine Evang, W. E. Good and 4 
Marichal, Philadelphia, Pa.—Filed May 27th, 1893, 
Claim.—In a blowing engine or compressor the com. 
bination of the tub, a disc e valve, a link valve 
motion, means for communicating motion from said 
valve motion to the valve, a cylinder as U, a piston V 




















moving in said cylinder, and connected to mechanism 
for varying the motion of the valve motion mechanism 
a conduit w leading from the receiver of the engine to 
the cylinder, and a constantly acting force as spring - 
arranged to act on piston V in the opposite direction 
to that in which the air from the receiver moves it. 


558,947. Process or AND APPARATUS FOR Manv- 
FACTURING Steet Castinos, F. W. Hawkins, Detroit, 
Mich,—Filed August 7th, 1895. 

Claim.—(1) The herein described process for purify- 
ing and refining iron, which consists in conducting 
the molten metal in a thin sheet into a reverberatory 
chamber in which it is exposed to the products of 
combustion from a furnace in a manner to heat the 
metal and maintain the same at a white heat, in 
subjecting it therein to the action of a concentrated 
current of superheated steam and air, and thin 
thoroughly eliminating the impurities and decarh- 
nising the metal by puddling the molten mass to 
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a point less than belting, substantially as described. 
(2) In an apparatus for purifying and refining 
iron, the combination with a cupola or furnace 
of a puddling furnace provided with the re- 
verberatory eating chamber fF’ intermediate 
between the bridge wall and the hearth of the 
puddling chamber, and into which the heated pro- 
ducts of combustion pass, the hot wel D having a 
discharge spout E into the reverberatory chamber, 
and communicating with the furnace or cupola and 
the steam and air tuyeres J O for producing a concen- 
trated current of superheated steam and air, substan- 
tially as described. 


559,372. Tap, C. Biterich, New York, N.Y.—Filed June 
28th, 1895. 
Claim.—A tap constructed with a thread composed 


of alternating straight and taper sections of constant 
diameter at its bottom; the top of the thread being 





reduced at the entering end of thejtap, and gradually 

increasing in diameter toward the,finishing end, sub- 

stantially as described. 

559,384. Coaina Tus, C. W. Hunt, West New Brigh- 
ton, N.Y.—Filed January 10th, 1895. 

Claim.—{1) The combination in a tub or bucket for 
coal or other material, of two half buckets, a bail hav- 
ing rigid arms at its ends extending out laterally in 
opposite directions and within the tub, pivots connect- 
ing the half buckets near their centres of gravity to 
the arms, and two toggle bars connected together in 
the middle and pivots connecting the ends of the 
toggle bars with the upper edges of the half buckets 
for holding such half buckets closed when the toggle 


es5384) 








bars are in line with each other, substantially as set 
forth. (2) The combination in a tub for coal or other 
mate: of a tubular bail having arms [extending 
laterally at its ends, half buckets pivoted at or near 
their centres of: gravity to the arms, toggle bars 
hin together an cted at their ends to the 
half buckets, ashaft passing through the tubular bail, 
and a cam thereon for acting upon the toggle bars to 








liberate the half buckets and allow them to open, sub> 
stantially as set forth, 
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COKE MAKING. 
No, I. 

More than 150 years ago the practice of coke making 
had assumed the position of a highly important in- 
dustry, and attracted considerable attention, both in 
this country, and in the various other European iron 
making countries; but in spite of this comparative 
antiquity, coke making at the present day in very many dis- 
tricts, is still little more than in its infancy, whilst in many 
others itis not far removed from this stage, consequently 
an inspection of these and the more advanced dis- 
tricts leads to the conclusion that at the present day coke 
making is not alone an industry of paramount importance, 
but, moreover, it furnishes economical problems well 
worthy of earnest attention. Quite recently Mr. Joseph 
D. Weeks, the leading authority in the United States of 
America, a country that possesses far more unexhausted 
natural supplies of fuel, &c., than we do, has emphatic- 
ally called attention to these matters. He points out that 
the percentage cf the possible energy of coal utilised to- 
day does not exceed 10 per cent., if it reaches 5 per cent., 
and this loss of energy he values at hundreds of millions 
of dollars in the United States annually, whilst the value 
of bye-products burnt he estimates at 50 cents. per 
ton of coal—a low estimate—which, however, would 
amount to 64,000,000 dols. in the coal mined in the 
States in 1893; that year the States mined 161,892,402 
tons; we mined 164,325,795 tons. Heasks the pertinent 
question, ‘Is there not in this fuel question a problem 
that demands most earnest work from our engineers, 
and which there is for the miner and manufacturer 
untold wealth?” In reference to bye-products, he re- 
marks that the amount contained in every ton of coal, 
and the consequent amount that we are every year 
throwing into the air as waste, reaches an almost in- 
credible figure. A fair estimate of the amount in the coal 
coked in the United States is given at 3 per cent. of tar, 
1 per cent. of sulphate of ammonia, a half per cent. of 
benzol, and 1 lb of potassium cyanide per ton of coal, 
and the value of these products for 1893 is scheduled :— 





Pounds, Worth in Dollars. 
Le ee See 596,645,880 ... 1,988,820 
Sulphate of ammonia ... 298,322,940 8,949,688 
| Pann apnesion ieee 149,161,470 2,983,229 
Cyanide of potassium ... 14,916,147 7,458,073 
21,379,810 


He urges the necessity of giving attention to these matters 
in the States, adding, ‘‘ All this vast amount of sulphate 
of ammonia, for which our worn out land all over the United 
States is crying, is being lost.” How much more urgently 
must this apply to our own case. It is gratifying to 
find that this fact is by no means absolutely neglected 
by our technical men, for at the May meeting of the Iron 
and Steel Institute Mr. John H. Darby read a paper on 
the ‘‘ Mond Producer Gas applied to the Manufacture of 
Steel,” and incidentally urged the importance of giving 
the coal by-products due attention. Itis true that the 
remarks did not apply directly to coke making, but to a 
much more drastic method of treating the combustible 
matter in coal, one in which the recovery of bye-products 
is beset with much greater difficulties; nevertheless, 
being convinced that it would be well worth while, the 
business was taken in hand, and, as may be gathered 
from the paper, has given a very satisfactory result, pro- 
ducing sulphate of ammonia at £3 6s. 7d. a ton. The 
amount of nitrogen in the different fuels employed only 
amounted to between 1°2 and 1°6 per cent., and it has 
been found that of this over 70 per cent. can be recovered 
as sulphate of ammonia, although the volume of gas from 
one ton of coal amounts to 160,000 cubic feet, is mixed 
with 100,000 cubic feet of steam, and, moreover, contains 
only 0°13 volume per cent. of ammonia; but as the 
quantity of fuel gasified per producer per twenty-four 
hours is 20 or 22 tons, and the quantity of ammonia 
recovered as sulphate amounts to 100 Ib. per ton of fuel, 
it will be seen what a valuable addition this makes to the 
profits of the making of steel with the aid of this apparatus 
and the saving of only one bye-product. Therefore we are 
indebted to Mr. John H. Darby and the Iron and Steel 
Institute for again placing this important invention 
prominently before us, and setting forth the beneficial 
results attached to the proper consideration of the value 
of coal bye-products. Accepting the valuation and calcu- 
lations generally given, we find that for the weight of fuel 
coked in Great Britain last year, which would amount to 
about 12,000,000 tons, we ought to have obtained at least 
140,000 tons of sulphate of ammonia and 510,000 tons of 
tar. But wedid not. And the adherence to extravagant 
and irrational systems in coke making is the reason for 
this loss to the nation. So the question is, as we have 
said, really one of considerable importance, and there- 
fore we propose saying a few words about coke making. 
In the earlier days the coke maker was satisfied to pro- 
duce coke of any kind,and adopted methods similar to 
those used in charcoal burning ; the coal was stacked and 
burnt in heaps, and to furnish the necessary heat all the 
volatile matter and much of the fixed carbon was con- 
sumed. This state of affairs, however, did not last long, 
for it was soon observed that different kinds of coke were 
required for different purposes, and that different coals 
produced different cokes; and, moreover, that the 
quality depended also upon the manner in which the 
process of coking was conducted. It was realised that 
the coke might be porous and light or compact and 
heavy ; soft and tender, or hard and resisting; black and 
dull, or light grey and highly lustrous, even iridescent. 
That it varied in degree of combustibility, and therefore 
that coke good for one process might well be bad for 
another; for sometimes it would be required to support 
considerable pressure without crumbling, whilst in other 
instances it would not be exposed to much greater pressure 
than coal in an ordinary fire-place. These factors 
attracted a very considerable amount of attention; they 
became objects of study; the causes that produced 
them or could produce them were sought for, and 
endeavours were constantly being made to ensure the 





reproduction of these causes and reap the desired harvest 
in the form of a desirable coke in abundant quantities. 
Hence the combined objects of avoiding loss of fuel, of 
overcoming the irregularity of the product produced by 
the crude means, and of producing coke of a desired 
quality and character, led to the introduction of multitu- 
dinous modifications of the old practice, and the devising 
of new methods in profusion. Consequently, the art of 
producing coke in mounds, stacks, kilns, and even in 
ovens, attained no mean degree of efficiency very many 
years ago; in fact, arrangements including the separation 
of tar and the use of the gas as fuel, were by no means 
unknown more than a century ago. A very good and 
interesting example of such an arrangement is described 
and figured in that excellent work of De Genssane, 
“‘ Traité de la Fonte des Mines par le feu du Charbon de 
Terre,” published in Paris in 1775-76. The figures 
are here reproduced. Fig. 1, front sectional eleva- 
tion; Fig. 2, side sectional elevation; Fig. 3, plan 
above grates. It will be seen that the coking cham- 





ber, which was made of fire-clay, like that used in | 
the glass works, was of the character of a muffle, with | 
perpendicular sides and arched top, the bottom being 


V shaped, and inclining downwards towards the back so 





This 


attempts at the separation of useful bye-products. 
kind of activity continued until about the fifties, when the 


question of —s by-products began again to attract 
serious attention, and various inventors made various sug- 
gestions with the object of obtaining good coke and valuable 
by-products even from non-coking coal. Consequently, 
we encounter condensers, exhausters, ammonia plant, 
and gasholders applied to coke ovens; we find Powells 
insisting on keeping the furnace beneath the coking cham- 
ber in constant activity, in order to obtain good gas, as well 
as coke deprived of its sulphur compounds, and suitable 
for metallurgical purposes and locomotives. We find 
Knob arranging appliances for taking off tar, and suggest- 
ing that the gas, when not required for illuminating pur- 
poses, should be burnt, and the products of combustion 
should be caused to circulate along the supporting walls 
of the coking chamber, and even over the top. Salmon 
thinks of narrow coking chambers, 18ft. long by about 
5ft. high and wide, heated externally by vertical or 
horizontal flues, whilst Thomas attached importance to 
heating up the chambers before charging. De Vries con- 
templated the combined use of both coal and the gases for 
firing, the former being consumed in a lower furnace and 
the latter used in side flues. These few references are 

intended to give some idea of 

the direction inventions had 
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previously taken and were 
taking during the fifties, and 
must not in any way be re- 
garded as exhaustive. It was 
Carvés who combined many 
of these disconnected notions. 
He investigated the matter 
sedulously, and found that 
with poor and non - coking 
coal, a high temperature 
rapidly and evenly dis- 
tributed throughout the coal 





in conjunction with a closed 
carbonising chamber, were 
the conditions necessary for 
obtaining good coke, and at 
the same time « good yield 














as to forma channel for and to facilitate the running off 
of the tar, which found its way intothe receptacle behind, 
whilst the gas burnt at the upright pipe, rising from the 
tar drain at the back of the oven, and served as an indica- 
tion of the progress of the operation ; two openings in the 
front of the chamber served for charging and discharging. 
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It will be observed that this oven was tired externally at | 


the sides. The mufile measured 4ft. in height from base 
of V to crown, 5}ft. from front to back, 2?ft. between the 
perpendicular walls; it was 3in. thick at the topand sides, 
and 4in. thick at the bottom. The grates were 1}ft. wide 
and 3}ft. deep, the heating space 1}ft. across at the grates 
diminishing to }ft. over the crown of the mufile, and to 





of ammonia and tar rich in 
aromatic substances. It was 
he who added the horizontal 
side flues, and at the same 
time insisted on the narrow 
chamber to ensure the neces- 
sary rapidity of carbonisa- 
tion. He, too, concurrently 
deprived the volatile products 
of condensible matter, and 
returned the residual gases 
to be burnt in the flues 
around the coking chamber. 
But the improved methods 
did not spread rapidly, 
although a great many 
ingenious people continued unremittingly taking out 
patents for coking, so that some twenty years ago that 
prince of metallurgists, Dr. Percy, found coking being 
conducted in the open air in piles or stacks, in kilns open 
at the top, or in closed kilns or ovens of brick or stone, in 
all of which cases carbonisation was mainly effected by 
heat resulting from the combustion of the volatile pro- 
ducts evolved during the process. Coking was also being 
conducted in retorts heated externally, as in the manu- 
facture of coal-gas, but the doctor did not regard the latter 


| operation as within the province of metallurgy except in 


}ft. at the back. The walls between contiguous ovens | 


were 1}ft., the back wall was of the same thickness. 
The depth of the structure was 9ft., and its height 8ft., 
the superstructure 6}ft. high, in which were the lamp- 
black chambers. 

The charge was 2000 kilos. of coal, the carbonisation 
took seventy-two hours, and required 900 kilos. of inferior 


so far as any of the coke ovens in use by their construction 
fulfilled conditions of a retort. He, moreover, pointed 
out in reference to the coke ovens then invented, that 


| their name was legion, that only few presented decided 


coal for the heating. The ovens were worked in series in | 
order to ensure a regular and continuous production. The | 
| coke,” he adduces much evidence, and concludes that the 
made of larger capacity there was the risk of the lumps near | 


authorities were aware of the fact that if the ovens were 


the wall being over burnt before the heat penetrated to the 
centre of the charge. These ovens were visited by De Gens- 


and important differences in construction, and he selected 
for description a typical series, including the Appolt oven 
and the Coppeé oven, to which we shall draw attention 
presently. Mention is also made by him of the applica- 
tion of the waste heat for raising steam, whilst in reference 
to an invention stated to consist in “utilising the pro- 
ducts of the distillation of coal so as to reduce the price of 


evidence was not a little conflicting, and should have 
served as a warning to persons who are apt to be led 


| away by representations of inventors and others con- 
y by rep 


sane at Sultsbach, near Saarbriicken, in 1767, where they | 


were then working, and had been for some time. Strangely 
enough Goethe. when travelling around with some friendsin 


| England at that time. 


the neighbourhood of Saarbriicken in 1771, seems to have | 


been struck by these same ovens, for in the course of his 
description of a visit to Dutweiler in his * Aus Meinem 
Leben,” he remarks that they fell in with a quaint old 
ironmaster, Herr Stauf, who showed them round, and 
Goethe specially records the fact. ‘‘ Hier fand sich eine 
zusammenhiingende Ofenreihe, wo Steinkohlen abge- 
schwefelt und zum Gebrauch bei Eisenwerken tauglich 
gemacht werden sollten; allein zu gleicher Zeit wollte 
man Oel und Harz auch zu Gute machen, ja sogar den 
Russ nicht missen, und so unterlag den vielfachen Absich- 
ten Alles zusammen.” It may be noted that the oil 
obtained was used in the miners’ and other lamps, and 
burnt with a smoky flame and bituminous smell. The 


was also duly utilised. 

But these early attempts at the collection of the by- 
products of carbonisation of coal did not prove successful 
mainly because there was no market for the products—in 
fact, there was no use for them, and so the practice 
made no progress. Their value as fuel was, however, 
well appreciated, and therefore we find inventors of the 
early part of this century very busy in devising arrange- 
ments by which the volatile products should be fully 
utilised for the production of heat, and so avoid waste of 
the fixed matter that ensued without such arrangements. 
Then, too, there were no lack of devices suggested and 
introduced to conserve and direct the heat so as to get 
the best effect from it, but only occasional and spasmédic 


cerning the value of alleged improvements. This is 
really the correct position of the coke-making industry in 
In fact, as recently as October, 
1882, the Society of Chemical Industry announced :— 
“We are glad to learn that at length success has attended 
the efforts to construct a particular form of coke oven, of 
which one is now working experimentally in the Middles- 
borough district, by which tar products are obtained with 


| coke of best quality, and hence the old difficulty of at 
| once saving the tar products and obtaining an excellent 


coke is now likely to disappear.” In the following 


| two or three years papers on coke ovens appeared in the 


pages of numerous technical journals ; and in the Journal 
of the Iron and Steel Institute for 1884, the ovens then 


| known were classified by Mr. Watson Smith, who like- 


| trations 
tar was used for lubricating purposes, and the lamp-black | 


| ovens 


wise described them and prepared a large sheet of illus- 
and a tabulated arrangement of the prin- 
cipal coke ovens. The classification adopted was, 
with recovery and without recovery of by- 


| products, the latter being divided into two sub-classes. 





(1) Those heated by combustion inside the coking 
chamber, and (2) those heated externally, air not being 
admitted into the coking space, but into side or bottom 
flues, where it met the volatile products which escaped 
through openings in the oven walls, and were consumed, 
and gave the necessary heat. The ovens with recovery 


of by-products were divided into three sub-classes :— 
(a) Those with air admitted into coking chamfber, the 
gases being wasted or used elsewhere, or returned to the 
ovens; (b) those with intermittent recovery of by-pro- 
ducts, with or without the admission of hot or cold air 
towards finish of the process; (c) those with full re- 
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covery, or utilisation of bye-products. Representatives 
of all classes were noticed, in all thirty-seven different 
kinds of coke ovens; but of this motley array, and the 
very many modifications since suggested, only a few have 
prevailed or come into general use; and at the present 
day it is nearly universally admitted that, for the econo- 
mical production of coke, either from bituminous or 
semi-bituminous coal ovens constructed on the principles 
enunciated by Carvés, should be employed, that there- 
fore they should have closed narrow coking chambers 
heated rapidly to a high temperature by the combustion 
in external flues of the gases evolved, that no air should 
be admitted into the coking chamber, and the bye-pro- 
ducts should be separated whenever expedient. By such 
means, moreover, waste coal can be utilised that could 
not otherwise be turned to profit. 

It will thus be noted that fifty years ago the different 
forms of coke ovens were numerous, twenty years ago 
their name was legion, ten years later the numbers had 
further increased, and since then inventive genius has 
been by no means inactive in this direction; it would 
therefore be utterly futile to attempt any notice of all 
the forms of coke ovens now known, and we shall not 
try to do it, but rather endeavour to draw attention 
to particular systems that may be regarded as comprising 
most that is regarded as essential in an up-to-date coking 
installation. It may be well to recall one or two old 
types of ovens which were constructed on principles of 
economy, having regard to utilisation of waste, as well 
as good coal for the manufacture of good metallurgical 
coke; the use of the volatile products as the only fuel 
for the coking; the retention of all the fixed carbon; the 
fostering of the heat; rapid charging, coking, and discharg- 
ing, and soon. In one type, the Appolt oven, twelve upright 
coking chambers were erected in stacks, so as to form 
two contiguous rows of six each within a larger rectan- 
gular chamber, about 17ft. long, 114ft. wide, and 13ft. 
high. The coking chambers were the same height, and 
to facilitate discharging by gravity tapered upwards, so 
that they measured 4ft. by 1}ft. at the base and 3ft. Sin. 
by 13in. at the top; each had its own wall, and was 
separated from its neighbour, or the main wall of the 
large chamber, by a space varying from 7jin. at the base 
to 9}in. at the top. The whole structure was, however, 
solidly connected by single fire-bricks, built in cor- 
responding walls, and extending across the spaces at 
regular intervals. The spaces round each of the coking 
chambers were thus in uninterrupted communication, 
and really formed one continuous space, which connected 
with the external air at various places by means of small 
openings extending through the outer walls, Each coking 
chamber was provided with small openings in its walls, 
through which the volatile products evolved during the 
coking escaped in strong jets into the surrounding space, 
and there encountering the air, were consumed in the im- 
mediate vicinity of the coking chambers, and provided the 
necessary heat. The whole structure was surrounded by 
massive ordinary brick walls, between which and the 
enclosing wall of the oven chamber some non-conducting 
material was placed in a space provided for the purpose. 
There were flues arranged to take the products of combus- 
tion tochimneys. Openings left in the massive brickwork 
covering the top of the oven served for charging the 
coking chambers, and were covered with luted lids 
while coking was in progress; the discharging was 
effected by opening a door at the base of each chamber, 
and letting the contents fall out steadily. The coal was 
charged into the hot chambers—which therefore had, in 
the first instance, to be heated by a temporary fire—in 
succession at intervals of an hour; and carbonisation 
being complete in twenty-four hours, they were dis- 
discharged and re-charged in the same order the next 
day. In this oven, therefore, comparatively thin columns 
of coal, about 13ft. high, 4ft. wide, and 15in. thick, each 
weighing about 1} tons, were exposed to the heat of the 
combustion of their own volatile products, became rapidly 
carbonised, and also somewhat compressed, so that in 
this oven better coke could be obtained from lean coal 
and small coal than in other ovens of the day; and in all 
cases a good yield of coke, 70 to 80 per cent., could be 
ensured, as none of the fixed carbon came in contact 
with air; but in this oven the quantity to be coked in 
each chamber was limited, also the amount of heat 
generated by the gases was not fully utilised, and bye- 
products were neglected. 

The Coppée oven, of the sixties, like many ovens that 
preceded it, had horizontal coking chambers, with per- 
pendicular sides, flat soles, and arched tops. They were 
about 30ft. long, 34ft. high, and, to facilitate the dis- 
charge of the coke by ram, tapered in width from 19in. 
at the discharge to 17in. at the ram end. They were 
usually arranged in benches of thirty, side by side, having 
between each chamber a wall 14in. thick, in which there 
were vertical flues of Gin. by 6in. section at intervals of 
4in. that connected with apertures in one side, and just 
at the spring of the arch of the coking chamber, which 
served for the escape of the volatile products, each 
chamber having its own row of such flues. Beneath each 
chamber, and running the whole length and width of it, 
there was a large arched flue, 17in. high, furnished at one 
end—the coke end—with a short vertical flue, that could 
be closed at will, connecting it with a main waste flue for 
products of combustion; whilst at the other end—the 
ram end—as the chambers were worked in pairs, these 
flues were also connected in pairs by short horizontal 
connecting flues. And into the large flue, under one of 
each pair of chambers, the vertical wall flues from both 
chambers discharged, and when the connection with the 
main waste flue was closed, the volatile products had to pass 
out through the small connecting flues at the ram end, and 
traverse the whole length of the large flue under the other 
chamber, in order to pass through the short vertical flue 
that led from it to the waste main. Just above the 
vertical wall flues, and connecting with each of them by 
a small orifice, there was a small longitudinal passage 
5in. wide by lin. deep, running the whole length of each 
chamber, which near the centre connected through the 





roof of the structure with the external air by means of a 


vertical duct and pipe furnished with a regulating damper, 
so that air could an admitted to the desired extent. 
The roof over the top of the ovens was about 3$ft. thick, 
and besides the air holes was perforated with three holes 
over each chamber for charging, it moreover enclosed 
non-conducting material; whilst below the coking 
chambers and the heating flues there were various 
channels in which air was caused to circulate to keep the 
lower parts of the structure cool. The order of opera- 
tions was: ram the coke out of one chamber of a pair, 
charge in coal at once, level the charge and lute up doors, 
and when this charge was half coked, empty and refill the 
second chamber, and so on; these operations taking 
about eight minutes. One chamber would be dealt with 
in the morning the other in the afternoon six days a 
week, so that six charges yielding about two tons of coke 
each would be treated weekly. In this oven the volatile 
products escaped at the top of the chambers, encountered 
the air, and burnt at the top of and down the vertical 
flues, mingled and continued to burn in the first large 
flue, and passed in a highly heated state through the 
second large flue; so that a more or less loose mass of 
coal some 380ft. long, 3ft. high, and 16in. wide was rapidly 
exposed in a closed chamber to a great heat on three 
sides and became speedily carbonised without any loss of 
fixed carbon, and yielded from 70 to 83 per cent. of coke. 
The waste gases were frequently conducted under boilers 
before passing to the chimney. In these ovens, however, 
not alone was the heat produced in excess of that required 
for the carbonisation, but the combustion of the volatile 
products was imperfect, and moreover no bye-products 
were saved. 

But, as we have said, long, narrow, horizontal chambers 
and side flues had been in use before the introduction of 
the Coppeé, but the side flues were horizontal, and we 
will now give one example of an old form of these. For 
this purpose the ovens at work at Creuzot in the fifties will 
suffice. They had flat soles, perpendicular sides, and arched 
top, and were about 20}ft. long at the sole, being some- 
what less at the top, as a slight taper upwards was given to 
the whole structure. They were about 6}ft. high, and 
tapered from 19}in. at the coke discharge end to 16}in. 
at the ramend. The roof was 2ft. thick to withstand the 
load of the charging wagons, and there were two charging 
holes. The walls between adjacent ovens were 194in. 
thick and over 6ft. high ; they contained four horizontal 
flues, 7}in. wide and 15jin. high, that were some 16ft. 
long, more or less, according as they were near the sole 
or top of the chamber, so did not extend the whole length 
of the walls; three started from the discharge end wall, 
and one—the uppermost—from the ram end wall. The 
latter flue was 15ft. long, and at its inner end was 
separated by vertical walling from the chimney flue, and 
by horizontal walling from the next lower horizontal flue, 
from the end of which at the discharge end the chimney 
flue rose, whilst the other end connected with the flue 
below, that at the coke discharge end connected with the 
lowest of these horizontal wall flues, which in its turn con- 
nected with one of two horizontal flues of similar dimen- 
sions to the wall flues, running beneath the sole of the 
coking chamber, these were connected at the coke discharge 
end; whilst the second one connected at the other end with 
the uppermost horizontal wall flue by means of a 6ft. 
vertical flue, 13in. by 7}in. in cross section, running down 
within the wall at the ram end. The wall separating 
this flue from the other wall flues was about 77in. thick, 
the other walls separating the flues 6}in; the outer walls 
were 1ljin. thick at the hotter parts, and 7}in. at the 
chimney flue, which was1lin.indiameter. In coking, the 
hot and burning gases escaped by four 6in. by 6in. orifices 
at the spring of the arch into the uppermost horizontal flue, 
descended the long vertical flue at the ram end, passed 
along one of the sole flues, and back by the other to the 
horizontal wall flues, through which, by a backward and 
forward course, they reached the chimney flue. The 
charge for each chamber was about three tons, the carboni- 
sation of this mass of loose coal, measuring about 20ft. by 
6ft. by 18in., occupied twenty-four hours; the yield was 
about 73 per cent., so that over two tons of coke was 
obtained daily from each chamber. But there were many 
imperfections about this system, and it underwent very 
many alterations, modifications, and changes before it 
attained the stage to which we shall presently draw 
attention. 








Naval ENcIncer APPpoInTMENTS.—The following appointments 
have been made at the Admiralty.—Assistant engineer: Henry M 
Wall, to the Nymphe. Probationary assistant-engineers: John C, 
Pearson, to the Resolution; and Archibald H. Carlisle, to the 
Vivid, additional, for the Renown. 


RAILWAYS IN West AFrrica.—Considerable progress has been 
made with the railway in Sierra Leone, the staff for the con- 
struction of which was sent out from England in November 
last. Since that time the survey and location of the rail- 
way have been completed for a distance of 19} miles from 
Freetown, which is within nine miles of the terminus of the 
first section of the railway. Two miles of permanent way 
have also been laid, and three additional miles, making five 
in all, are already in the colony, and will be laid very shortly. 
Two engines are now running on this section, and on a branch line 
to the pier or landing stage, which has been constructed in a depth 
of 14ft. 6in. at high water, and upon this pier a crane has been 
erected for landing the goods from the steamers. The work under- 
taken and completed consists of over 10,000 cubic yards of embank- 
ment, involving the excavation of 2500 cubic yards of granite and 
laterite rock, culverts having openings varying up to 8ft., and 
the abutments of one of the principal bridges. A powder 
magazine for blasting purposes has been built of dressed stone set 
in cement. The permanent engine shed and workshops are in 
course of construction, and temporary buildings, including 
carpenter’s shop and builder’s store, are nearly completed. A large 
amount of material has been sent out, including 10,000 sleepers, 
five miles of rails and fastenings, cement, timber, ironwork, &c., 
for the landing and storing of which a large amount of labour has 
been employed. The whole of the labour has been obtained 
without dfficulty from the native population, acting under the 
supervision of European foremen and the direction of English 
engineers. The health of the European staff generally has been 
fairly satisfactory, and it is intended to increase the numbers both 
of staff and native employés largely during the next dry season. 





OUR HORSELESS CARRIAGE COMPETITION, 


UNDER the title ‘‘THE ENGINEER Motor Contest Postponed,” the 
Horseless Age writes as follows :—‘‘ The 1,100-guinea road contest 
organised by the London ENGINEER, and scheduled to be run some 
time in October next, has been postponed until the spring of 1897, 
The reasons assigned by THE ENGINEER for this action are that 
from F pay indications no English inventions of much originalit: 
would be far enough advanced to participate in a race next fall, 
and the purpose of the competition would not be realised if only 
foreign carriages were entered. e object of the prize offer was 
to stimulate the new industry on English soil, and bring before the 
public something better than had yet been produced. Hence the 
most reasonable course to THE ENGINEER seemed to be to grant more 
time, so that English inventors might be fairly represented. The 
subject is discussed at some length by the editor in a recent issue, 
and as = is well argued we have thought it worthy of quota- 
tion in full. 


We have offered prizes amounting in value to 1,100 guineas in orde~ to 

romote the establishment and development in this country of an indus- 
ry which cannot ultimately fail to attain very considerable, if not 
enormous, proportions. But Tittle reflection is required to make it clear 
that it would be not only possible, but very easy, tospend this money and 
yet attain no useful result of any kind. We are not sure that this aspect of 
our competition has been fully and generally understood, and we think 
that the time has arrived when we should offer certain explanations to 
our readers, and direct their attention to facts which they may have over- 
look Our intention, and that of the eminent engineers who have 
consented to act as judges, is that the competition shall produce not only 
vehicles of some sort capable of travelling long distances at a moderate 
speed without accident, but vehicles sufficiently good to satisfy the 
conditions certain to be laid down by purchasers—that is to say, by the 
public at large. It forms no part of our purpose to go over old ground. 
The experiments made in France have left no doubt on the minds of 
those who have read what we have written concerning them that a very 
considerable measure of success has been attained. They have proved 
that light oil engines can be used for the purpose of locomotion. Now, 
our competition is not intended to prove that what has been done on 
roads in France can equally well be done on English highways. That 
would be entirely superfluous. What we wish is to see some material 
advance made; we shall not say on French or American practice, but 
on what has been accomplished up to the present. We have been care- 
ful to keep our readers apprised of all and everything that is being 
done in the production of horseless carriages. We have ransacked the 
vages of history; we have dealt with every form of self-propelled vehicle 
Oe common roads. The exhibitions at the Crystal Palace and at the 
Imperial Institute contain, it is believed, the very best horseless car- 
riages in the world. But a careful examination of these vehicles leads 
but to one conclusion, namely, that nothing nearly suitable to the 
demands of the English public has yet been produced. On the one 
hand, so far, no vehicle has been made to run using the heavy oils, 
without producing a very disagreeable smell. They are more or less 
imperfect, crude machines; full of promise, full of possibilities, but 
totally unfit to put into the market. On the other hand, the carriages 
which run with light oil, petroleum spirit, benzene, or naphtha, although 
even elegant in design and sumptuous in finish, do not at present com- 
ply with the law of Great Britain, and render necessary the storage 
of a highly inflammable liquid in a way that would set the insurance 
companies up in arms. The petroleum spirit must be stored in very 
small quantities by those who sell it. It can only be purchased in com- 
paratively few places. Any one using a light oil motor must keep a 
store of the spirit in his coach-house or near it, and this he could only 
do by making special arrangements with the insurance companies. 
Very considerable commercial difficulties stand in the way, and will 
prevent in this country the light oil ca from attaining any popu- 
larity, unless considerable changes are made in the law, and improve- 
ments are effected in the method of storing petroleum spirit. All 
which is much to be regretted, because the advantages which it possesses 
over the heavy oil are at once indisputable and considerable. But this 
is not all. 

We do not think it can be said that any fairly satisfactory carriage has 
yet been produced. A visit to the Crystal Palace or the Imperial Insti- 
tute will convince the most enthusiastic that, one and all, they leave 
behind them most objectionable evidence that they have passed. In 
the matter of vibration, again, some of them are simply intolerable. 
Now, the general public will not buy carriages, either for pleasure or for 
business purposes, which are not at once safe, comfortable, odourless, 
and silent. It is not at all probable that a useful vehicle, say one suit- 
able fur carrying a doctor on his daily rounds, will be obtainable for less 
than £250 or £300. A man who can afford to sink so much capital will 
demand a certain degree of comfort in return, and he will not be con- 
tent to ride about the country in a vehicle which will shake him and 
itself to pieces, or whose running can be heard half-a-mile off. We 
know that some thoughtless folk believe that finality has been reached, 
and that such vehicles as those now to be seen are as good as can be 
produced. We are quite certain that this is not the case, and that in a 
little time great advances will be made, and vehicles produced which 
will compare with those now in use much as a Great Northern locomo- 
tive does with the Rocket. 

The views we have expressed are entertained by a large number of 
those engineers and others much interested in the development of the 
horseless carriage. From all parts of the kingdom we have received 
requests to postpone our competition from next autumn until a con- 
venient season next year, and we confess that the arguments used are 
very difficult to resist. It is pointed out that the horseless carriage is a 
new thing with the present generation of engineers. That it is essential 
that something much better than anything yet made must be produced 
ifa popular demand is to be established; and that to all intents and 
purposes our prize competition has come too soon— much before any 
one is ready to take advantage of it. The result of our inquiries is that 
there would be no probability of a contest among British makers if the 
competition were held in October; and that all the foreign vehicles are 
excluded by the nature of the oil they use from taking part in any 
portion of the competition but that for the supplemental prize of 100 
guineas, which we have offered for vehicles using light oil or petroleum 
spirit. It is pointed out that the proposed great French race has had 
to be postponed; and it will be remembered that both the attempts 
recently made in the United States to bring about a satisfactory com- 
petition proved abortive. For ourselves, we have been extremely reluc- 
tant to postpone the competition ; but, in point of fact, the question has 
been settled for us. Besides verbal communications, we have received 
a large nuinber of letters inviting us to postpone the trials. We have 
printed two; the others are all more or less on the same lines. We have 
only received one letter the other way. The requests to postpone have, 
therefore, been practically unanimous, and with the full approval of the 
judges we accede to it. 

There is, moreover, another factor, which cannot be overlooked. 
Although Lord Harris’s Bill has passed Committee in the House of 
Lords, there is quite a possibility that it may not become law this ses- 
sion. The Government have their hands full, every moment appears 
to be pre-engaged, and the chances of the Bill slipping quietly and 
quickly through are very small. We hear with regret that certain highly 
injudicious friends have suggested d ts, the introduction of 
which would be, we have no doubt, opposed. The carrying out or not of 
our competition depends, of course, on the passage or non-passage of 
Lord Harris's Bill. It may be said, and perhaps with reason, that it is 
too soon to say in the first week of June that a competition cannot take 
place at the beginning of October, but we hold that the best interests 
of intending competitors will be considered if we announce at once that 
the trials wi'l not take place until 1897. We believe that this will 
satisfy many inventors who are now spending much time, talent, and 
money on the production of vehicles which they intend to be superior in 
every respect to anything yet produced. All they ask for is time. It 
would be a most unsatisfactory termination to our undertaking if the 
vehicles winning our prizes were themselves superseded in a few 
months by something very much better in all respects. It does not 
appear that anything can be lost by a delay of a few months, and we 
feel certain that in postponing the competition we shall not only meet 
the wishes of intending competitors, but promote the best interests of 
the horseless carriage. 


‘*The position seems to be well taken. Contests of this character 
fail of their object, unless in the number and variety of vehicles, 
and in the evidence of mechanical improvement, they produce 
upon the public mind a favourable impression. While it is true 
that the mere annc t and g 1 discussion of a motor 
race advertises the subject, it is also true that the value of that 
advertisement depends largely upon the showing made at the race. 
If this showing is not good, disappointment is the inevitable 
result, and a false idea of the status of the industry is created in 
the public mind, which cannot be expected to know of improve- 
ments that are still in the workshop. 

‘First impressions are lasting, and it is of the utmost importance 
that these should be favourable. Better no prizes and no contests 
than such inglorious failures as we have seen in this country. 


‘*It is wise to ‘hasten slowly.’” 
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INTERLOCKING MINE CAGES WITH ANTI- 
OVERWINDING APPARATUS. 

In the kingdom of Saxony, during the period from 1884 to 
1891, out of 101 mine accidents which occurred through the 
breakage of winding ropes or chains, and in which the cause 
of such breakage could be determined, no less than twenty 
are attributable to overwinding through inattention or con- 
fusion of the engineman. In consequence of this large pro- 
portion, the Saxon mining authority enjoined that winding 
engines, in cases where men are let down and brought up in 
the cages, should be provided with a contrivance for the pre- 
yention of overwinding ; and in order to meet this require- 
ment, Herr J. Romer, of Freiberg, Saxony, set himself to 
devise an apparatus which should (1) oblige the engineman 
to slacken speed when nearing the pit bank; (2) bring the 
engine to rest automatically, no matter what be the winding 
speed, before the rising cage comes to bank, and the descend- 
ing cage is set down at the bottom landing; and (3) prevent 
a certain determinable maximum speed of winding from ever 
being exceeded. 

It is claimed that these requirements, and also a gentle 
setting down of the descending cage, are met by the appa- 
ratus shown in the accompanying illustrations, in which the 
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holes as the fast boss of the loose drum has holes or teeth— 
is fast upon it. The two chain barrels shown in Fig. 2 alter- 
nately wind up and unwind by means of chains the blocks 
L and N, shown in Figs. 8 and 4—side and front elevations 
respectively—moving on uprights, with courses exactly cor- 
responding with those of the cages in the shaft, but to a 
reduced scale. While, therefore, the chain barrel E always 
winds up or unwinds the chain connected with the block 
N, corresponding with the fast winding drum, the chain 
barrel F only winds up or unwinds the chain connected 
with the block L, corresponding with the loose winding drum, 
when the two discs Gand H of the disengaging arrangement 
revolve together, and the friction clutch Misthrownin. The 
latter, and the two discs G and H of the disengaging arrange- 
ment, are kept in gear automatically by the action of a spiral 
spring, which is compressed by the friction clutch M, when 
thrown out of gear by its lever K. When, therefore, this 
disengagement takes place, it is only the chain barrel E 
which revolves concurrently with the shaft B, and therefore 
with the drum shaft of the winding engine. The object 
of thus being able to throw out the loose winding drum, and 
with it the block in connection therewith, is for cases when 
winding is effected from various landings at different times ; 
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arrangement, while the other disc H—bored with as many | 


when, by a turning of the spindle k in its bearings, the 
arresting lever 7 is set free. 

If now the block corresponding with the rising cage be 
drawn upwards by the winding up of its chain on the barrel, 
the projections on each side of it—the block—will at length 
encounter the combined stops and strikers | 1. With acon- 
tinued winding up of the chain, the block will at first be 
arrested, because of the resistance opposed to the movement 
of the chain by the release of the weighted lever 0; and still 
further winding has the effect of moving the sheave b, carried 
by the lever c, from its position 4, as drawn in full lines, to 
that, 1, shown by dotted lines. In this movement also take 
part the spindle d, and the lever e with its draw rods f f, 
and their long connecting bolt h, so that the whole system of 
links and levers moves over from the position 4 to the posi- 
tion 1, as indicated by Fig. 5. Further movement is. how- 
ever, prevented by the fact that the long bolt h, connecting 
the lower ends of the draw rods f f, catches under the — 
hook of the angle iron w, made fast to the uprights which 
serve as guides for the blocks. At the tame time that the 
position of the tension sheave b is thus determined, the rising 
cage comes to the pit bank and the lift is terminated. 

If, however, the cage be drawn higher than the bank, and 
the chain of the block corresponding with it being also further 
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cages are interlocked with disengaging apparatus that shuts | 
off steam and puts on the brake, in much the same way as | 
railway points are interlocked with the signals. The recent 
application of this system to Krupp’s Hanover mine, near 
Borham, Westphalia, has brought up to sixty the total number 
of applications, with winding engines of the most varied con- 
struction, followed by a considerable diminution of accidents 
and repairs. 

Fig. 1 shows a vertical section, and Fig. 2 a plan of the 
arrangement adopted for driving the principal apparatus off 
the drum shaft of the winding engine, with means for throw- 
ing out, when required, that portion of it connected with the 
loose drum. In the case of geared engines, the shaft B takes 
its motion directly from the crank shaft; but in those with 
direct action it is driven by a drag link A off the crank pin, 
as shown. This shaft B constantly drives, by means of the 
spur pinion I keyed fast upon it, and the spur wheel on the 
shaft D, the chain barrel E ; and also, by means of the spur 
pinion J, and the spur wheel on the shaft C, the chain barrel 





The pinion J is loose on the shaft B, but may be made to 
revolve with it or not by means of the friction clutch M, 
worked by the forked lever K, which is connected by a draw 
rod with the brake of the loose drum, or other means for 
making the latter fast on its shaft. Also, loose on the shaft 
B is one disc G, set with driver pins of the disengaging 














Fic.7. 


but when there is only one underground landing a simple 
hand lever is sufficient for the purpose. 

Referring to Figs. 3 and 4, each of the two chains carrying 
the blocks L and N is led from its barrel, not only over a 
sheave at the top of its upright, forming guide, but also 
round the two sheaves aa, between which is the tension 
sheave b, mounted on the leverc. The latter is fast on the spin- 
dle d, to which also is keyed the lever e, carrying the weight 
g, its course being limited by a bolt between the two guides. 
Articulated to the end of the lever e are two draw rods f f, 
connected below by a long bolt h. 

Towards the top of the uprights, which serve as guides for 
the blocks L and N, the spindles & and q are free to turn in 
their fixed bearings in brackets on the uprights. The former 
carries the combined stops and strikers 11, the link m, with 
its small sheave above, and also the lever j, and the latter 
the arresting lever m, which normally engages by its end 
under the sheave of the lever m. The spindle q also carries 
the weighted lever o and the three draw levers p, p, p. These 
last-named levers are put in connection, by chains or draw 
rods, with the throttle valve or a cut off valve in the pi 
leading steam to the winding engine, and also with the brake, 
in such a manner that the drawing up of the weighted lever o 





shall cause the steam to be shut off and the brake applied ; 
and this upward movement of the lever o always takes place 
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wound up, the pull on to this chain will overcome the resist- 
ance, and the block will take up with it the combined stop 
and striker 7, This action causes the pin k to make a partial 
revolution, so that the link m, with its sheave, is moved 
towards the left, thus setting free the arresting lever n, co 
that the weighted lever o can now exert the above described 
action ; and this release will take place so soon as the rising 
cage is drawn about a metre above the bank, and therefore 
too high, 

In order to bring about an earlier release of this weighted 
lever, so as to effect the shutting off of steam and putting on 
of the brake before the pit bank is reached, in case the winding 
speed should be too great for permitting of stoppage in time, 
the following arrangement has been devised. There is pivoted 
at the point r—see Fig. 3—in a bracket on the uprights, and 
occupying the space between the two draw rods ff, a guiding- 
rod i, weighted at its lower end; and against it rests the above- 
mentioned long bolt h connecting the draw rods Sf, soas to 
slide upwards so soon as the guide rod assumes the vertical 
position, during the movement of the draw rods from 4 to 1, 
until it catches under the upper hook of the angle iron w, 
shown in detail by Fig. 10. 

If now the guiding rod i should assume an inclined 
position such as those shown by dotted lines and marked 
II. or III. in Fig. 5, the long bolt h will catch under the 
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middle or lower hook, as the case may be, of the angle iron 
w, in the event of an upward movement of the draw rods 
being given. In this manner the travel of the levers ¢ c, 
carrying the tension sheaves bb, is limited, and consequently the 
releasing of the weighted lever o will take place at an earlier 
period of the lift. The distances under the pit bank at which 
the rising cage is pulled up, after this automatic shutting off of 
steam and applying the brake, vary with the different winding 
arrangements of each mine; but, if the second hook causes the 
arrest, this occurs about 15 m., and if the third hook comes into 
operation, about 40m. In the latest form of the apparatus 
a fourth hook is added under the uppermost one, shown 
clearly by front and side views in Fig. 10; and this hook 
causes the release of the weight about 7 m. below the pit 
bank, if at that point the winding speed should be still so 
high as to entail a too sharp setting down of the descending 
cage. 

After each release of the weighted lever o, the tension 
sheave 0 returns, through the action of the weight g on the 
lever e, to its original position, as drawn in full lines, so that 
the whole system of links and levers resumes its normal 
condition. 

The above-described shifting of the guiding rod i will be 
brought about through a special regulator—marked Q in 
Figs. 4 and 6, a face view and section of which are also shown 
by Figs. 7 and 8—and whose speed is always in ratio with 
that of the winding engine, in such a maaner that the 
slider s, by its thrust along the horizontal shaft, through the 
levers ¢, ¢, acting in obeyance to centrifugal force, turns the 
spindle w—see Figs. 4 and 6—to a determined angle, and 
also that, through a draw rod, the guiding rod i—Figs. 3 and 5 
—must take part in this turning on its axis of the spindle x, 
carrying with it the lever v. With the maximum extent of 
the slider’s travel corresponds the position III. of the 
guiding rod i, shown by dotted lines in Fig. 5. 

As will be seen by Fig. 6, the regulator Q is driven by belt 
from a pulley fixed on to the spur pinion which is loose on 
the shaft C, so as to be driven without interruption, even if 
the shaft C does not revolve, on the cage being detached. 

This special regulator, shown in detail by Figs.7 and 8, 
consists of a shallow circular cast iron case, keyed fast on its 
shaft, and in which three weights x z x have a tendency to 
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move by centrifugal force towards the periphery; but the 
arrangement is such that their inherent gravity exerts no 
influence on moving the slider. When the regulator revolves, 
however, the weights are driven towards the periphery 
through centrifugal force, and move the slider s on the shaft 
through the bent lever y, while at the same time the three 
long spiral springs zz z, parallel with the shaft, are com- 
pressed in a determined degree. These longitudinal springs 
are so adjusted by a nut that, when the regulator is at rest, 
the three weights x x x occupy the position drawn, in which 
cases also the thrust on the slider is nil. Each of the three 
weights, however, contains in its recess a spiral spring, 
which only comes into contact with, and therefore bears 
against, the inner circumference of the regulator case, so as 
to exert its action, when the weights have already travelled 
part of the distance towards the periphery in obedience to 
centrifugal force. With a still higher speed of the regulator, 
these radial spiral springs are compressed, and to such a 
degree that at the maximum regulator speed the weights 
come into contact with the inner circumference of the case ; 
and this position also coincides with the maximum travel of 
the slider. 

Owing to this arrangement, a very slight initial speed of 
the regulator is sufficient to move the slider, inasmuch as at 
first only the pressure of the three long and weak spiral 
springs z z z, parallel with the shaft, has to be overcome by 
the centrifugal force of the radial weights. After, however, 
the slider has been caused by centrifugal force to travel about 
10 mm., or nearly gin.—a position attained with the speed at 
the middle of a lift, when men are being wound—the three 
radial springs will also, with an increasing speed of the 
spindle, be compressed within the weights containing them, 
owing to the centrifugal force set up in the latter. The 
complete compression of these radial springs is only effected 
when the maximum speed of winding is attained; and so 
soon as such speed is reduced, their thrust overcomes the 
centrifugal force in the weights, so that the latter are drawn 
away from the periphery, thus immediately diminishing the 
slider’s course. 

Through this arrangement the object sought has been 
attained that, notwithstanding great and constant variation 
in the number of revolutions made by the regulator itself, 
the latter appreciably transfers each variation of speed 
during the whole lift to the slider s, the spindle wu, and 
thus also to the guiding rod i. Indeed, the position of the 
latter, marked II. in Fig. 5, corresponds with the moment in 
which the radial springs come into contact with the inner 


with that in which the radial weights themselves so come 
into contact; and the positions I. and IV. of the guiding 
rod correspond respectively with the moment in which the 
course of the slider is nil, or is about to be so. 

Inasmuch as, according to what has gone before, the 
catching of the long bolt 4 of the draw rods ff under the 
hooks 8, 2, or 1 of the angle iron w—see Fig. 5—is only 
dependent upon the position of the guide rod i, as deter- 
mined by the winding speed at the time being, near the end 
of each lift; and inasmuch as, again, the moment in which 
the weighted lever o is released depends thereupon, it follows 
that the shutting off of steam and putting on of the brake 
are effected at a so much greater distance below the pit 
bank as the speed of winding at the time is more con- 
siderable. 

The distances below the pit bank at which the apparatus 
will act, should the necessity arise, are determined in accord- 
ance with the winding arrangements of each mine, and can 
be changed at will. The height of the principal apparatus, 
as shown by Figs. 3 and 4, is determined by the local con- 
ditions. When a great depth of lift or slight height of engine- 
house requires the travel of the releasing blocks to be very 
short in proportion to that of the cages, the diameter of the 
chain barrels must be increased for the last few turns of the 
chain, as shown in Fig. 2, in order to effect a more rapid 
movement of the blocks towards the end of the lift. 

Overrunning gear.—This portion of the collective safety 
arrangement, which consists of an ordinary centrifugal 
governor—shown by Fig. 9—takes its’motion by belt from 
the principal apparatus; and, when a determined speed of 
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winding is exceeded, it acts through the double lever A and the 
draw-rod B on the pivoted hookC. The weight G is supported 
inits raised position as drawn by the links Eand F,and retained 
by the link D through the hook C engaging with its bolt ; but 
on the governor slider attaining its highest position, which 
it does if the predetermined maximum speed of winding be 
exceeded, the hook C will be moved so as to release the link D, 
and allow the links E and F to assume the dotted position. 
The weight G now no longer held up by the links, descends, 
and, by pulling on to the chain H, draws down the lever J, 
shown in Figs. 3 and 4, and thus causes the shaft K to make 
part of a turn, just in the same manner as if actuated by the 
blocks of the principal apparatus. 

Checking or registering apparatus. — To one of the angle 
irons w w—shown in detail by Fig. 10--mounted on the 
uprights of the principal apparatus, small butting pieces 
are attached in the immediate neighbourhood of the hooks for 
disengaging above mentioned; and each of these butting pieces, 
when moved upwards by levers, presses, through the link 
arrangement, the point of a small lever into a strip of paper 
stretched on the gridiron frame. So soon as the release in 
the principal apparatus is effected by the catching of the long 
bolt of the hanging rods under one of the hooks, the strip of 
paper will be pierced in a position corresponding with that 
at which the release takes place. A fourth small lever, the 
movement of which is by a draw rod interlocked with that of 
the weighted lever o—see Figs. 3 and 4—of the principal 
apparatus, also pierces the paper strip with its point, so soon 
as the release takes place in the principal apparatus. If the 
latter be again put in order after acting, and the weighted 
lever o therefore be again raised, the gridiron frame carrying 
the strip of paper will be moved automatically ready for 
another piercing. For marking the action of the overrunning 
apparatus on the paper strip, the pin X of the draw-rod or 
link D—Fig.9—is provided with gear that, on the overrunning 
apparatus acting, presses upon two small levers, so that their 
points enter the paper strip, thus showing how often, and at 
what point in the lift, the apparatus has come into action 
owing to improper winding. 

This combined apparatus has received great commendation 
from the highest mining officials in Saxony. 








PRODUCTION OF IRON ORE IN GERMANY. 


ACCORDING to a recent report of the United States Consul 


apart from the improved methods of manufacture, the deve. 
lopment of her mineral resources and the subsequent ready 
supply of iron ore for the blast furnaces is of great import. 
ance. Unlike England, with an annually increasing import 
of ore from foreign countries, and unlike the United States, 
where the ore makes a long journey from the mine to the 
works, Germany is favoured with an abundance of excellent 
ore, which will last for generations to come and with excellent 
means of transportation and cheap freight rates. 

The total output of iron ore inthe German Customs Union, 
in 1894, amounted to 12,392,065 tons, of which 8,433,784 tons, 
or 69°67 per cent., were produced in Germany, and 3,958,281 
tons, or 30°33 per cent., in Luxemburg. As the imports and ex- 
ports are each about 2,000,000 tons per year this total represents 
the quantity consumed by the smelting works. The imported 
ores come from Spain—chiefly Bilbao, 694,326 tons; Griinges. 
berg and Gellivaara, in Sweden, 57,289 tons—Algeria, Elba, 
and Greece, all by the way of the Dutch ports. In addition, 
127,000 tons of swamp ore were imported from Belgium and 
Holland. 

Native ore is obtained in large quantities only at a few 
places. The production in Upper Silesia fell from 723,300 tons 
in 1892 to 618,652 tons in 1894. Competent judges are of 
opinion that the mining industry of Upper Silesia can hardly 
exist longer than another generation; the Saxon mines are 
practically exhausted; the output in Wurtemberg is unim- 
portant, amounting only to about 10,000 tons yearly. The 
Bavarian mining industry is chiefly carried on at Amberg, 
where the yield is 40,000 tons of brown ore, and at the mines 
of the Maximilians hiitte in the Upper Palatinate, which 
have an annual output of 120,000 tons. These smelting 
works possess further very extensive beds in Thuringia, pro- 
ducing 60,000 tons of ore free from phosphorus. In the 
province of Hanover much iron ore is produced. The mine 
of the Ilsed smelting works has an annual output of 470,000 
tons. The Biilten-Adensteot mine yields 312,000 tons, and at 
the present rate of mining the supply will last over a thousand 
years. The old mines of the Georgs-Marienhiitte, at Osna 
briick, with an output of 118,000 tons, will last forty or fifty 
years. The same works mine also 15,000 tons of ore near 
Ibbenbiiren, Westphalia. East of the Porta are the Victoria 
and Wohlverwahrt mines of the Dorthund Union, working 
well and with good prospects, the annual output being 80,00U 
tons. The production of swamp ore in the Weser and Ruhr 
districts—about 17,000 tons annually—could be considerably 
increased. The only other important iron mines in West- 
phalia are those of the Hérder Union, on the coalfields of 
Schleswig-Holstein, with an annual output of 65,000 tons. 

On the other hand, the Siegerland is rich in iron ore, the 
output last year being 1,500,000 tons. Two-thirds of the ore is 
sold to the furnaces of that region, the rest going mostly to 
the Rhrine and Ruhr. The production of the Dill and Lahn 
districts, with an output of nearly 1,000,000 tons, is very 
important. Next in order come the Brilon district, including 
Waldeck, with 110,000 tons; Gilnhausen-Bieber, with 50,000 
tons; Wied-Bendorf, with 33,000 tons; and Deutz-Riinderroth, 
with 25,000 tons. One-fourth only of the product of the Dill 
and Lahn mines is worked in the district; the rest goes to 
Westphalia, the Lower Rhine, and partly to the Saar and 
the Moselle. 

These iron districts are surpassed in productiveness by the 
beds in Lorraine and Luxemburg, which supply two-thirds 
of the quantity produced in the area of the Customs Union. 
The production of Luxemburg rose from 911,695 tons in 1870 
to 3,958,281 tons in 1894. The advance in Lorraine has been 
relatively more rapid, from 677,659 tons in 1872, to 995,944 
tons in 1880, and 3,922,052 tons in 1894. Luxemburg works 
1,300,000 tons, and exports the remainder. According to the 
rate of consumption, the supply of ore will suffice for 135 
years for the blast furnaces of the country, and for 56 years 
for export. The Lorraine district is eight times as large as 
that of Luxemburg, and recent estimates show that about 
3,200,000,000 tons of ore are bedded there, which, at the 
present rate of consumption, will last for about 800 years. 

In the question of the ore supply for the German blast 
furnaces, freight rates form an important part. Though 
sufficient competition exists between rail and water to make 
freights extremely low, considerable dissatisfaction is shown 
by the smelters, especially in the Rhenish-Westphalian dis- 
trict, over the rates, since it has been discovered that Belgium 
and France are carrying off—the latter 1,200,000 tons yearly 
—the Lorraine ores at lower than German rates. Thus the 
French Eastern Railway conveys Minette from Nancy to the 
Department of the Nord, a distance of about 187 miles, at 
*2445d. per ton per mile, while the rate in Germany is ‘411d, 
per ton per mile. 

‘““German ore for German blast furnaces,” and “ Tariff 
reductions on native ore,” have been made the battle-cries, 
and like the Agrarians, the smelters demand in unmistakable 
terms protection for their interests. The words of the 
German Emperor ‘the future of Germany depends on the 
completion of her waterways’’—are claimed to apply first 
and foremost to the German iron industry. Only when 
cheap and sensible means of transportation are created for 
the German ores, &c., it is claimed, will the iron smelters be 
relieved from the difficulties which, they say, now surround 
them. 

In connection with this subject ‘the United States Consul 
at Barmen gave some particulars of a shipment to Germany 
of high phosphorus Lake Champlain ores for blast furnaces, 
whose product are used in making basic open hearth steel. 
The Lake Champlain ore—60 per cent. iron—at works was 
16s. 9;,d. per ton, while native Minette ore—38 to 40 per 
cent. iron—averaged 9s. 33d. per ton. In practice the 
American ore yielded 58 cent. and the Minette ore 354 per 
cent. of iron, the result being that the cost of ore per ton of 
pig iron produced amounted to 2s. 94d. more in the case of 
American ore. The quantity of limestone was about equal 
in the two cases. In the case of the pig iron produced from 
the Minette ore, the consumption of coke was about 5 cwt. 
higher, equal to 2s. 114d. per ton. Other charges, such as. 
labour, &c., amounted to about 1s. O?d. per ton, and so, it 
has been found that, notwithstanding the extra first cost, a 
saving of 84d. per ton can be made in the cost of producing 
Thomas pig by using American ore, 








OFFICIAL estimates for 1895 place the steam power 
used in the German Empire as follows :—Stationary steam boilers 
88,332, stationary steam engines 89,932, producing 3,312,357-horse 
ower, traction boilers 25,884, engines 25,322, producing 242,338- 
orse power, marine boilers 4269, engines 3235, producing 902,793- 
horse power, or a total of 115,000 stationary and traction steam 
engines, producing 3,500,000-horse power. ‘This does not include: 
the steam power used in the military shops, naval yards, and rail- 
way service, the figures of which are not published. The, says 





at Annaberg, if we look into the reasons for the rapid advance 





circumference of the regulator case, and the position III. 





of Germany in all branches of the iron industry, we find that, 





the American Engineer, steam power used for industrial purposes, 
and in the merchant marine has tripled since 1879, 
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THE PORT TALBOT RAILWAY AND DOCK. 


Ly1nG to the eastward of Port Talbot is an immense tract 
of land about 140 square miles in extent, and which consti- 
tutes the western portion of the South Wales coalfield. This 
extensive area teems with coal, and although the surface is 
dotted with collieries, the greater portion of the soil is 
unbroken ground, being practically a virgin coalfield, where 


the winning of the mineral only awaits the necessary external | 


conditions favourable to the development of a greatly 
increased trade. The district includes the Llynvi, the Garw, 
and the Dyffryn Valleys, and the Glyncorrwg and Ogmore 
coalfields, as well as the Rhondda Valley, and the output of 
the existing workings, to the extent of between two and three 
million tons of coal per annum, finds its way mainly to 
Swansea, Barry, and Cardiff. Unfortunately for the colliery 
proprietors, it has to find its way by a circuitous, and conse- 
quently slow and expensive route. A glance at the map of | 
England will satisfy anyone that Port Talbot is the natural | 
and most economical place of shipment for the produce of | 
the area we have indicated. Hence it will readily be con- | 
ceived that for a long past it has been felt that a dock | 
at this point, with at least the same depth of water 
over its sill as at the Cardiff and the Swansea Docks, 
is a pressing necessity. In order to remedy this state 
of things the lady of the manor, Miss Talbot, of Margam 
Abbey, and her agent, Mr. Edward Knox, some time 
since prepared a scheme for a coal port at Port Talbot and 
a railway in connection therewith, which, besides serving 
the existing pits, should tap fresh ground, in which there 
are more than 1,000,000,000 tons of undeveloped coal, and 
thus largely increase the output of the district. In 1894 an 
Act of Parliament was obtained for this scheme, and the 
works were commenced in the following year, and substantial 
progress has been made with them. By the courtesy of the 
parties concerned in the construction of these works, we 
have recently been enabled to inspect them throughout, and 
we are now enabled to place particulars before our readers. 
We may premise that there is an existing dock at Port 


western end of a tunnel, which will be about 1000 yards in 
length when completed. The tunnel is of egg-section, with 
| five rings of brickwork, and is made through rock, the piercing 
of which entailed a considerable amount of blasting and 
| stiffish work generally. The height from rail level to crown 
is 16ft., with a width of 15ft. Work is being carried on from 
both ends of the tunnel, and at the time of our visit there 
remained about 80 yards of heading to be driven; 500 yards 
| of the tunnel was completed, and the work is proceeding at 
| the rate of over 100 yards per month. At the eastern end of 
| the tunnel the line follows the contour of the hill for 
| 24 miles, until it reaches Maesteg in the Llynvi Valley, 
| where will be the second passenger station, the first one being 
}at Bryn. After leaving Maesteg Station the line crosses the 
| river Llynvi and the Great Western Railway, near to which 
| a junction will be formed with North’s Navigation Colliery 
| Company’s private railway, which connects the six pits owned 
by them in this district, with the Port Talbot Company’s 
system. Ata recent meeting of North's Colliery Company, 
the late Colonel North stated that the new route would save 
North’s Company £15,000 a year in rates. 
Proceeding farther by the coke ovens of the Maesteg Deep 
Colliery, the line advances on a bank to a junction with the 
| Maesteg Merthyr Colliery. Here the line is practically on 
| the surface, and runs thus for the next two miles past the 
| Garth Merthyr Colliery, until the viaduct at Letty Brongu 
is reached. This viaduct consists of seven arches, each of 
40ft. span, and one arch of 20ft. The arches are of red brick 
| faced with binders, and are carried on piers and abutments 
| built of cement concrete faced with brindled bricks. The 
rail level is 80ft. from ground level at the centre arch. After 
thus crossing the valley, the line reaches the Llynvi Valley 
Colliery, and proceeds thence through a cutting to the site of 
the third passenger station at Letty Brongu. Thence the 
line passes over rather rough ground, where it has been 
| found necessary to divert the public road, and then over a 
| big bank, the material for which is being taken from the 
| cutting just referred to. It then passes by small banks and 
cuttings to a point where the line enters the Garw Valley. 
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PORT TALBOT PROPOSED 


Talbot, which has a considerable water area, but which is 
very shallow over the greater part of that area. A limited 
trade is carried on there in coal brought down by the Great 
Western Railway from the district generally, and shipped by 
the aid of two modern hydraulic coal tips, which were erected 
last year in place of others which had become obsolete. 
There is also an import trade mainly consisting of copper ore 


for the Rio Tinto Works, situate at Cwmavon, about two | 
miles from Port Talbot, and tin-plate bars for the three or | 


four tin-plate works at Port Talbot. 

The railway, which has a total length of seventeen miles, 
starts from the southern end of the docks, where it is flanked 
by extensive storage sidings, from which the coal wagons run 
by gravitation to the tips. Each tip has about two miles of 
sidings, an unusual amount, but which is well calculated to 
secure excellent despatch. The large amount of land acquired 
by the company at the docks, giving an area of about 300 
acres, enables them to bring these sidings close to the tips, 
an arrangement superior to that which obtains at Swansea. 
The line runs the whole length of the southern portion of the 


dock through the tipping ground of Messrs. Vivian and Son’s | 


copper works, the enormous slag heaps belonging to which 
are gradually being absorbed in the construction of the break- 
waters and for other purposes connected with the dock works. 
It then crosses the main line of the Great Western Railway 
by a girder bridge of 82ft. span, which is sufficient to allow 
of six pairs of rails being laid on the Great Western line if 
required. Thence the line passes through a suburb of 
Port Talbot, known as Taibach, or “ Little Houses,” 
to the bottom of the Dyfiryn Valley. At this point a 
line branches off, and is carried on a viaduct through 
the Margam Tin-plate Works to the Rhondda and Swansea 
Bay Railway, with which a junction is formed. The line 
then proceeds through the narrow Dyffryn Valley, and is 
fairly on the ground level for about two miles from the start. 
It then runs on a bank for nearly another mile, when it is 
benched out of the side of the hill, and so proceeds until 
it reaches Bryn, a mining village which was built by the 
Governor and Company of Copper Miners of England when 
they worked the surface coal around Bryn for the purposes 
of their extensive Cwmavon Works. 

The line now proceeds first by a big bank and then by 
banks and cuttings for about two miles, when it enters the 
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RAILWAY AND DOCK 


Here there is a good deal of heavy rock cutting, and thence 
the line is benched out of the hill until, crossing the public 
road, it reaches the Pontyrhy! station on the Garw line of 
the Great Western Railway, with which a junction is effected. 
The Port Talbot Company have running powers over this line 
up to the head of the Garw Valley, where it terminates ; and it 
is only necessary to mention the names of a few of the col- 
lieries in that valley to show the important influence they will 
have on the traffic of the newline. The principal collieries are 
the Ocean, the International, the Ffaldau, and the Llest; 
the Ocean and the Ffaldau enjoy a large share of the Admi- 
ralty contracts. 

And here we may point out that the Port Talbot Railway, 
from start to finish, is entirely within the coal district, a 
unique feature in Wales. As regards the saving it will effect 
in the transport of coal, we may mention that the distance 
to Cardiff, which is at present the principal port of shipment, 
is twenty-five miles from the Llynvi Valley and twenty-seven 
miles from the Garw Valley. The distance to Swansea by 
the existing route is twenty-nine miles from the Llynvi 
Valley and thirty-two miles from the Garw Valley. The 
distance to Port Talbot will be about nine miles from the 
Llynvi Valley and sixteen miles from the Garw Valley, thus 
effecting a saving on the journey to Port Talbot of sixteen 
and eleven miles respectively as against Cardiff, and twenty 
and sixteen miles respectively as against Swansea. The 
average distance to Port Talbot from existing collieries to be 
served by the railway will be only thirteen miles. 

The line is asingle one of the ordinary 4{t. Shin. gauge. 
It will be laid with a 751b. bull-headed steel rail and cast 
iron chairs with outside wood keys on cross sleepers. The 
gradient from Port Talbot to the mouth of the tunnel is 
1 in 40 with the load, the ruling gradient on the other side 
of the tunnel to Maesteg being 1 in 75 against the load, and 
after that horizontal. The curves are easy, the smallest 
being one of ten chains radius. 

The dock accommodation of Port Talbot will be largely but 
gradually increased to meet the requirements of the trade as 
that increases. The first instalment of the new dock now ia 
course of construction is shown in the general plan 
above. Entrance is obtained to the lock of the existing dock 
through a channel which opens out into Swansea Bay, where 





it is protected by a breakwater on the south side of the 








channel. This breakwater is 1100ft. in length, 28ft. wide on 
the top, and 38ft. wide at the base. It is constructed of 
timber piles with rough stone hearting, and the structure has 
been put in thorough repair and strengthened throughout by 
additional piling. In order to render the docks easily acces. 
sible in all states of the weather, and to secure the full adyan- 
tages of a good deep-water port, this breakwater is being 
extended, and a new breakwater is being constructed to the 
north-west of the present entrance. The extension starts 
from a point close to the head of the south breakwater, and 
runs out seawards for 1000ft.in a westerly direction. It is 
being constructed of solid concrete, the width on the top 
being 16ft. and at the base 28ft.; the top level is 8ft. above 
high water. It will have a parapet 5ft. high on the seaward 
side. It is built on a curve in plan, so that it will form 
wave basin. ‘The north breakwater, which will be 1460ft, 
long, is being constructed of timber piles and rough stone 
hearting, similar to the existing south breakwater. It will 
be 25ft. wide on the top and 37{t. wide at base, and will rise 
8ft. Gin. above high water. When the breakwaters have been 
completed there will be a clear entrance width between the 
two heads of 780ft. The breakwaters will give an excellent 
entrance channel, which will thus be protected and kept free 
from sand, which at present causes considerable trouble. At 
the entrance to the lock there will be a wave basin, so that 
should any waves find their way up the channel they will be 
broken up. 

The first instalment of the new dock will be seventeen acres 
in extent, and will be capable of considerable enlargement at 
a comparatively small cost. The new dock will be connected 
with the existing dock by means of the old lock. The old 
dock has a water area of ninety acres, eight acres of which 
have been dredged to 24ft., and the whole can be made ayail- 
able for deep water traffic as the trade develops. The outer 
sill of the new lock will be 2ft. lower than the sill of either 
the Roath or Penarth docks at Cardiff, and than the sill of 
the best dock at Swansea. The dock will ultimately afford 
room for twenty-one coal tips, which will enable 5,000,000 
tons of coal to be shipped per annum. 

The new entrance lock will have a length of 450ft., 
entrances 60ft. wide, and a depth of 33ft. on the outer sill at 
high water of ordinary spring tides, and 28ft. at neap tides, 
The inner sill will have a permanent depth of 27ft. below the 
water in the dock, which will be maintained at that level by 
a fresh water supply to be obtained from the rivers Ffrwd- 
wyllt and Avon. Two ships will be able to pass through the 
lock at the same time, one of 450ft. in length and the other of 
315ft. in length. The lock will be provided with two pairs of 
gates and all the usual hydraulic machinery. The new dock 
will be 1000ft. long and 600ft. wide at the foot of the slopes, 
with a water area of 17 acres. Communication will be main- 
tained with the existing dock or float by means of the pre- 
sent lock, which, after completion of the works, will pass 
vessels drawing 24ft. of water, and having a clear width of 
{4ft. The new dock will be provided with four coal tips to 
commence with, placed on timber jetties, three on the south 
side and one on the north side, making, with the two hoists 
recently erected in the old dock, a total of six tips, capable of 
shipping a million and a-quarter tons of ccal per annum. 
Provision will be made in the new dock for the erection of 
two more, and in the old dock for several more hoists, as 
soon as the trade requires this extension, which number will 
be further added to in due course, as previously pointed out. 
All the machinery will be worked by hydraulic power, partly 
from an engine house at present existing on the north bank 
close to the hoists at present at work, and partly from a new 
and larger house which will be erected in proximity to the 
present lock. 

The coal tips will have self-acting tip-roads, so that the full 
wagons will approach the tips and the empty wagons leave by 
their own gravity. Each tip will have standage for 1500 tons 
of coal in its immediate vicinity, and a reserve standage of 
1000 tons within a distance of 300 or 400 yards, whilst a 
further length of sidings on the dock property will increase 
the total standage for each hoist to 3500 tons of coal. Allthe 
reserve standage is arranged in grids, and the contents of one 
grid—about 3500 tons of coal—can be fed to anyone of the 
three hoists, so that coai for one steamer to the extent of 
5000 tons can be stored ready for her arrival, and in im- 
mediate vicinity to the coal tip. The total length of sidings 
in the dock will be no less than 20,000 yards. The lines of 
rails and sidings are so arranged that the full wagons which 
always come down the Welsh valleys from the collieries with 
the doors facing up the valley, will be reversed, and will 
approach the coal tips with the doors at the right end. 
Turntables, however, will be provided close to the tips in case 
any wagon should require turning. 

Besides the land comprised in the existing harbour and 
docks, the company has acquired from Miss Talbot 154 acres 
of freehold land adjoining and surrounding the docks. The 
company has unlimited rights of user over this land, which 
affords ample and convenient space for the erection of works 
and warehouses, and for every possible requirement. 

The cost of the railway will be about £200,000, and that of 
the dock £350,000, exclusive of rolling stock, tips, machinery, 
and warehouses. The estimated total cost of everything 
will be about £800,000. The works wére started on March Ist, 
1895, and the contract provides for the completion of the 
railway by March Ist, 1897. Judging from the amount of 
work which has already been executed, there is every reason 
to expect that the contractors, Messrs. S. Pearson and Son, 
of Westminster, will complete the contract within the agreed 
term. The contract time for the completion of the docks is 
March ist, 1898; but Sir Weetman Pearson has promised to 
use his best endeavours to complete the docks six months 
under contract time. During the period which must elapse 
between the opening of the railway and the dock, the com- 
pany will be largely dependent upon the somewhat limited 
accommodation afforded by the present dock. They will, 
however, be able to deal with the guaranteed through traffic 
to places west of Port Talbot, notably to Swansea, and the 
import traffic from Swansea, as well as their own, to the 
various works and collieries on the line. In addition to coal, 
passenger traffic, and a considerable import traffic in pit 
wood, copper ore, and general merchandise is anticipated. 
The passenger traffic will be started as soon as the line is 
opened, and it is expected to be considerable, owing to the 
populous mining districts intersected.by the railway. 

The development of Miss Talbot’s property, containing 
25,000 acres of minerals, will be largely assisted by the con- 
struction of the railway, which runs for eight miles out of the 
seventeen through the Margam estate, which belongs to that 
lady, by whom and by whose agent, Mr. Edward Knox, every 
facility has been afforded to the Port Talbot Company, of 
which Mr. Knox is the secretary. The engineers to the com- 
pany until the end of 1895 were the late Mr. J. A. McCon- 
nochie, of London, Mr. P. W. Meik, of Westminster, and 
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Mr. T. Forster Brown, of Cardiff. Since the death of Mr. 
McConnochie in December last Mr. Meik and Mr. Brown 
have been the engineers, the resident engineer being Mr. 
Havelock Case. Messrs. Pearson and Son’s engineers are 
respectively Mr. Hay for the railway, and Mr. Hopkinson for 
the docks. In conclusion, we may add that our inspection 
satisfied us that the contractors are in all cases putting in 
excellent work. : : 

We may add that during the present session of Parliament 
powers have been obtained by the Port Talbot Company for 
further extensions. These consist of two short lines of railway, 
one of which will, by arrangement with the Great Western 
Railway Company, place Port Talbot on very favour- 
able terms as regards the coal in the Ogmore, Little Ogmore, 
and Gilfach Valleys. The other line, which will traverse 
the Avon and Fforch Down Valleys, will open up another 
valuable and practically undeveloped coalfield. Port Talbot 
is undoubtedly the natural and most economical outlet for 
one of the richest portions of the South Wales coalfield, and 
the construction of the system of railways we have described 
will modify the cost of communication with the sea and with 
the great centres of inland consumption, which cost has 
hitherto retarded the full development of this important 
coal area. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents. ) 





BRITISH V. AMERICAN LOCOMOTIVE BOILERS. 


Sin,—Mr. C. Rous-Marten in his excellent and interesting 
article in last week’s ENGINEER, speaking of the Caledonian engines, 
says: ‘ Apart from their pone excellence of design and construc- 
tion, the special merit about these fine engines which enables them 
to perform with ease such admirable work is their ample boiler 
power. This is the great secret of success in express engines. 
With insufficient boiler power the most skilful and even perfect 
construction in other respects will not avail to avert failure.” 

This weighty and most true dogma should be painted in bold 
solid gold letters on a scarlet ground, and hung up opposite the 
desk of each locomotive superintendent in the two kingdoms. And 
in like manner the following sentence from Mr. F. W. Brewer's 
letter in yours of the 14th August opposite each superintendent 
of the line: ‘‘The costly plan of dividing the heaviest and fastest 
trains could often be avoided if an engine capable of working the 
approximate weight of the two portions was provided.” 

The life of the engine is the steam, and if it is not given enough 
steam it cannot do the work. To enlarge the cylinders only makes 
matters worse. A careful observation of the American technical 
press shows that for the last two years, at least, the average 
heating surface for all their engines is rather over 2000 square 
feet, and in any case where it falls below this somewhat, it is 
where half the boiler is a huge fire-box, if I may so express it, 
about 9ft. 6in. in width. In the case of an express engine with 
18}in. by 26in. cylinders, the same size as the Caledonian ones, 
2100ft. of heating surface is given against only 1403ft. in these 
Dunalastairs, 

Mr. F. W. Brewer somewhat vaguely remarks: ‘‘ What I believe 
is the heaviest regular express train in the world at the present 
time is worked by one of Mr. Webb’s 7ft. compounds.” I suppose 
he refers to the 2 p.m. dining train from Euston to Crewe, which, 
while it is a heavy train for this country, is run at a very moderate 
speed over an easy road, and I think I am putting it pretty high 
when I allow its average weight to be =184 coaches, or 270 tons, 
whereas the corresponding train from Glasgow (Central) has been 
run to Carlisle over a really bad road day after day well under 
time by Mr. M’Intosh’s Dunalastair with =204 on, or 310 tons, 
and sometimes =22 on. But I quote these figures not to run 
down the Jeanie Deans and her work, which is good, but to show the 
danger of speaking of ‘‘ the heaviest regular express” without an 
up-to-date knowledge of the world’s statistics, and to go on further 
to advise Mr. Brewer to study the U.S.A. technical press if he 
really wants to find heavy express trains and extraordinary loco- 
motive work, combining speed and weight ; and making all allow- 
ance for the great waste of engine power caused by our side 
buffers, and other drawbacks in coach construction, we can clearly 
see the practical result of large boilers. I suppose all can see the 
theoretical advantage, but, being Britishers, we shut our eyes to 
facts till they thunder at our doors. 

When one leads a crusade it is well to have a dogmatic creed, 
and I would hold that for 184in. cylinders, 1500 eyuare feet ; for 
19in., 1700 square feet ; for 194in., 1900 square feet ; and for 20in., 
2100 square feet of heating surface is the minimum for modern 
requirements ; and further, that the surface must be gained not 
by —— of boiler, but by diameter and fire-box. The Dunala- 
stairs do so well by reason of the large diameter of the boiler, 
bringing the whole 1400 square feet into or close to the engine’s 
stomach. ‘To do this the boiler must be raised and made to bulge 
out over the driving-wheels, as Mr. M’Intosh has done ‘to a little 
extent, and as is greatly done across the Atlantic; and this will 
bring about another great gain, viz., increased steadiness and 
greater safety in going round curves. And this leads me to say 
that, wonderful to relate, the locomotive superintendents of two 
of our great companies—wild horses would not drag their names 
from me—in conversation on this subject within the last six 
months have courteously ‘‘ sat upon” me, as they were afraid of 
making the centre line of the boiler more than 8ft. from the rails, 
as if the U.S.A, practice was not from 8ft. din. to 9ft., and as 
if a high boiler was not a safeguard when taking curves at great 
speeds, The steadiest engines I have ridden on at high or low 
speeds are Mr. Woredell’s 1517 class with 7ft. 7jin. single drivers, 
and Mr. M’Intosh’s Dunalastairs ; and from what Mr. Rous-Marten 
tells me the new 7ft. 7jin. coupled North-Easterns are also very 
steady, and all these engines have exceptionally high boiler centres 
for Great Britain. 

‘Then, when we do get big boilers the permanent way question 
will settle itself, for with from 22 to 25 tons on each pair of drivers 
our “chair” road will not be able to stand high speeds any more 
than it could in America, where the heavy engines at speed 
knocked it to the ecrap heap, and the passengers will enjoy a 
smoother and more silent ride. Norman D, MacbonaLp. 

15, Abereromby Place, Edinburgh, 

August 25th. 





LONDON AND NORTH-WESTERN RAILWAY ENGINES. 


Sik, —Referring to the letter of ‘‘ Teutonic” in your impression 
of the 14th inst., and to your foot-note respecting the engines on 
the Brighton, and Chatham and Dover railways, | think it will be 
freely admitted that the locomotives which are unquestionably the 

est for working over both lines, but particularly the latter, are of 
the bogie type. Through the courtesy of Mr. Kirtley. I have 
ridden on both the old 6ft. 6in. six-wheeled class with outside 
frames, and on his own bogie express engines. The difference in 
the running of the two types was so marked as to leave no doubt 
in my mind as to the superiority of a flexible wheel base. The 
working of Mr. Kirtley’s express engines—the first of which, I 
oelieve, came out 1877—is so satisfactory that the only regret is 
that there are not more of them. In the case of the Brighton 
engines, it is well known that one of Mr. Stroudley’s reasons for 
making them six-wheeled was that the turntables were too short to 
permit of a longer engine being used. Then, as regards the 
‘Gladstone ” class, his contention was that large leading wheels 
passed over curves and points more easily than small ones. ‘This 
may be so, but no one in England has as yet followed his example 





in putting a 6ft. Gin. wheel at the leading end, nor can we logically 
draw the conclusion that such an arrangement is quite as satisfac- 
tory and safe as the more usual one of coupling the driving and 
trailing wheels, notwithstanding that no accident has resulted from 
it. Still, Mr. Stroudley was an eminently practical and competent 
engineer, and no doubt fully weighed the pros and cons, of the 
matter before putting his idea into practice. It is, however, 
worthy of remark that the wheel base of the ‘‘ Gladstone” 
engines is 15ft. 7in.; and that of the London and North-Western 
‘* Precedents,” 15ft. 8in. 

Your correspondent expresses surprise that. the North-Western 
Company’s locomotives are not fitted with bogies, but when we 
consider that they have been running a great many years—the 
‘* Precedents ” since 1874—without their ability to traverse curves 
having been questioned, and that there are many engines on other 
lines which might with much more reason have a flexible wheel 
base, it is gece | to be wondered at that, on a road which is com- 
paratively straight, the advantages of, or necessity for, bogies 
should have been overlooked, except so far as the rolling stock is 
concerned, 

At the same time, the recent accident brings home very forcibly 
the desirability of bogies for all passenger tender engines, even if 
built ostensibly for slow — only, since such engines havesome- 
times to take the place of an express locomotive, when, owing to 
the heating of a big end or axle-box, or to some other cause, the 
latter has to be removed from the train. A type of high-speed 
engine which most certainly calls for some alteration of the wheel 
base is the inside-cylinder 7ft. 6in. single class on the Great 
Northern Railway. It is not too much to say that the distance of 
19ft. lin. between the leading and trailing wheels is much longer 
than experience would suggest as advisable for fast running, even 
taking into account the absence of any particularly sharp curves on 
the Great Northern main line, A pod allowance of pla is pro- 
vided in the leading axle-boxes of these engines, but the AB seo" 
base is practically rigid. Of course, it is but fair to say that no 
serious mishap directly attributable to the long wheel base has 
occurred, but the same remark at one time applied equally to the 
London and North-Western Railway ‘‘ Precedents,” and also to 
the six-wheeled 7ft. 8in. singles on the Great Western previous to 
the Box Tunnel accident. A due proportion of rigid wheel base is 
obviously essential to the steady running of high-speed locomotives, 
but the flexibility imparted by the bogie conduces so much to ease, 
safety, and reduced rail friction, that, all things considered, there 
should be no exception to its adoption for all modern express and 
passenger engines, F, W. BREWER. 

London, N., August 22nd. 





Sir,—When writing under date August 22nd, I had not seen 
your issue of the 21st inst., so that I should like to supplement my 
letter by a few remarks. 

I think few people who have ridden upon (1) rigid wheel base 
engines, (2) engines with radial axles, and (3) those with leading 
bogies, will hesitate to endorse Mr. Norman Macdonald’s opinion 
as expressed on page 184. 

One of the chief arguments possibly against bogies is that 
they add to the cost of a locomotive, but against this should be set 
not merely the better working of the engine itself, but also the 
saving to the permanent way. The relationship between the latter 
and the locomotives employed is much too close, and of too 
important a nature, to preclude any but the most careful considera- 
tion of both the one and the other at all times and under all 
circumstances, That this course is not so strictly followed as 
might be, the accident at St. Neots in November last would seem 
in some measure to show, since a rail which had been reduced to 
70 lb. per yard remained in use, although engines with over nine- 
teen tons on one axle were daily passing over it. It is obvious 
that the ‘‘1003” class would not have been allowed to run had the 
Locomotive Department been aware of the condition of this rail. 
Strange to say the older 8ft. singles with 17 tons driving weight 
had worked over it previously with safety. Neither the former 
officials nor the permanent way staff seem to have been sufficiently 
aware of the matter. What, therefore, appears to be desirable is 
a more intimate connection between the two departments on all 
railways, not with a view to the prevention of accidents merely, 
but in order that any saving effected by the one shall not be to 
the disadvantage of the other. One is forced to the conclusion 
that the importance of this is more or less overlooked. 

If it can be shown that bogie engines are less destructive to the 
permanent way, and in other respects more satisfactory and reliable 
than six-wheeled locomotives, the extra cost of construction should 
be regarded as justifiable, as it would be partly, if not fully, 
counterbalanced by the reduction in the expenses of road main- 
tenance. The sum indirectly saved in other ways is even more 
important. According to one of your leaders, a bogie increases the 
cost of a locomotive by about £150, which does not seem much if 
we take into account what accidents really mean to railway 
companies. In the mishaps at St. Neots and Little Bytham, both 
the engines had a bogie, and it is by no means improbable that 
the weight carried at the leading end, and distributed over the two 
axles of each truck, solidified the road so far as the engine was 
concerned, enabling it—and thus doubtless preventing a much 
more serious catastrophe—to keep on the rails, although, in the 
Little Bytham case, owing to the very insecure state of the metals, 
the engine forced them out of gavge. Almost identical in the 
latter respect was the derailment of the ‘‘ Wigmore Castle” in 
September, 1893, to which I briefly alluded in my previous letter. 
This engine, however, had the ordinary single axle with about 2in. 
lateral play, and to this fact the accident—according to the Board 
of Trade inspector—was attributable, aided, of course, by the 
imperfect relaying of the line through the Box Tunnel, and to the 
premature cancelling of the slackening order. Looking at the 
question of bogies v. rigid axles from any standpoint, it seems we 
must inevitably arrive at the same result—that they are indis- 
pensable to express engines ; and that, where possible, they should 
also be adopted without restriction to the class or duty of a 
locomotive. F. W. BREWER. 

London, N., August 25th. 





RELIC OF THE ATMOSPHERIC RAILWAY. 


Sir,—In your issue of yesterday’s date, page 199, you refer toa 
relic of the atmospheric railway at Starcross as the only pumping 
station which was not destroyed when the locomotive superseded 
the atmospheric system. This is an error, because the old stations 
at Newton Abbot and Totnes may still be seen, The one here at 
Totnes is let as a manure and cider store, and I believe this was 
the last that was ever built, being the terminus this end, and 
Starcross the other. The building isina fine state of preservation, 
being built in limestone with red sandstone arches. at the line 
was worked here I am sure of, because I know a gentleman who 
had a ride on it from Totnes to Starcross. JOHNS, CHENHALL. 

Totnes, August 22nd, 





‘“WHAT IS HORSE-POWER?” 


Sir,—] have read with interest your article on this subject, and 
would like, if you will allow me, to supplement it with a few 
observations. In the first place you remark that a 10-horse power 
engine is required to drive a barge at the same rate as two horses ; 
but then, Sir, while the two horses exert their pull directly on to the 
barge, the force of the engine is merely employed in turning the 
screw or paddles. Surely in a vast amount of this work must be 
lost in friction of the blades with the water, and in actually dis- 
placing that portion of the water with which it comes in contact. 
On the other hand, your calculations regarding the work done by 
a horse in pulling a loaded cart up a hill hardly seem to me to do 
it full justice. He can pull, you say, aload of 3000 lb. up an incline 
of 1 in 30 at the rate of three miles an hour. This, you say, is 
raising the load 528ft., and deduce from that he is doing work at 








therate of 23,466 foot-pounds per minute. But then, ought you not 
to add to that the work done in drawing the cart three miles an hour, 
were the road perfectly level. Sir J. Anderson gives the coefficient 
of traction as 150 lb. per ton, so that in this case the load would 
demand a pull of 200 fb. on a perfectly levei road. To overcome this 
the horse would have to work at the rate of 52,800 foot-pounds per 
minute, which, with 23,465 foot-pounds, makes a total of 76,266 
foot-pounds per minute, or nearly 24-horse power, neglecting 
entirely the work employed on himself. R. 0. 

Nottingham, August 25th. 

[A horse could not haul 3000 lb. at the speed stated, save on a 
very excellent and hard road, the resistance on which would be 
less than 150 1b. perton. That of a two-wheeled cart, for example, 
may be as small as 28 lb. per ton.—Ed. E.] 





GRANITE SUPPLY AND THE CORNISH UNEMPLOYED TIN 
MINERS. 

Sir,—Will any of your readers give a helping hand to the unfor- 
tunate miners and labourers who, in consequence of the depressed 
state of the tin industry in Cornwall, are out of work through no 
fault of theirs ? e 

A favourable opportunity presents itself to develope granite 
quarrying in the northern part of the county, where strata of the 
finest and most durable grey granite are to be found in inexhaus- 
tible quantities. A mineral railway that was recently opened brings 
this district into direct communication with two convenient sea- 
ports in the English and Bristol Channels. 

The new Admiralty extensions at Devonport are not far distant 
from these quarries, and for this contract alone something like 
three million cubic feet of granite will be required. Though the 
supply of kerbs and paving setts for roadways has latterly been 
from Norway and Guernsey, this business could soon be recovered, 
greatly to the advantage of this country. 

As a west-countryman I shall be most pleased to hear from any 
of your readers who are disposed to co-operate in thus finding 
work for the unemployed on sound business principles. 

Devonian Club, Adam-street, T, KyYFFIN FREEMAN, 

Adelphi, W.C., August 25th. Fellow of the Geological Society. 





A DAM PROBLEM. 


Sin,—In some work I am undertaking I require to throw a dam 
across a valley, which by intercepting a stream will form a lake. 
The dam will be about 300ft. long and 28ft. deep at centre. The 
hill forming one side of the valley has clay strata a few feet 
below the surface, but the hill forming the other side of the valley 
seems to be nothing but sand and very light loamy soil. Iam 
doubtful what to do to make sure of the water being retained ; 
whether to level the slope—of 20 deg.—and coat it with a pugged 
clay surface, or to cut into the bank and run a clay wall in this 
hillside, down to the level of the bed of the stream. No doubt 
some of your readers have met with similar cases, and I would be 
grateful if they would kindly give me their experience or sugges- 
tions. A. A. W. 

Islington, August 25th. 





BOGIE AND RADIAL LOCOMOTIVES. 


Sir,—As additional testimony to the practice of the London, 
Chatham, and Dover Railway, I may state that at Birkenhead 
—Canada Works—in ’61 and ’62, we built seven bogie passenger 
engines for this company. CONSENSUS. 

London, August 26th. 








DeEaTH oF Mr. W. SHAPTON.—We regret to have to announce 
the death of Mr. William Shapton, of Messrs. Sir W. A. Armstrong 
and Co. Mr. Shapton died on the 20th inst., and was fifty-one 
years of age. He had been connected with the firm of Sir W. G. 
Armstrong and Co. for thirty-five years, and was their representa- 
tive in- London for twenty years. He was a member of the Institu- 
tion of Mechanical Engineers. 

THE STRIKE aT CHISWIcK.—On Wednesday a further meeting 
of the boilermakers involved in the dispute which has occurred at 
Thornycroft’s Torpedo Boat Building Works was held at Chiswick 
to consider the proposal of the firm, that the remaining points 
should be referred to Sir Benjamin Baker for arbitration. The 
proceedings were private, but it was afterwards stated by the 
officials of the union that their members had decided to accept the 
proposal, and that all the boilermakers who were out on strike, 
together with the labourers who had been thrown out of employ- 
ment in consequence of the dispute, would resume work. It now 
only remains for the engineers to give their assent to the proposal 
for arbitration. 

CaNnADA REACHING OUT FoR Bustness.—Mr. James B. Taney, 
Consul at Belfast, writes to the Department of State that the 
Canadians are making great efforts to introduce household and 
office furniture in all parts of the kingdom. One agent of an 
Ontario firm within a week tock orders for about 5000 dols. worth 
of furniture in Belfast, and in Dublin for about 10,000 dols. worth. 
‘Tf American manufacturers,” says Mr. Taney, ‘‘desire either to 
retain or increase their trade, they should understand that it will 
be necessary to give it the mos careful attention in directions that 
are comparatively new to them. Their representatives must be 
prepared to meet representative manufacturers of other countries, 
who are taking great pains to extend their trade.” Mr. Taney 
says that in this connection it is not too much to say that the 
Canadians are not only making vigorous effort to divert export 
trade from other countries to their own, but are quite successful, 
not only in many branches of manufactured goods, but also in 
products of the farm. In fact, evidence is not wanting that the 
vast resources of Canada are being utilised more generally and 
successfully in the industrial arts, trade, and commerce with the 
United Kingdom than at any period of her history. Each succes- 
sive year finds her people elbowing their way more extensively 
into the foreign trade, and successfully competing with the ex- 
porters of other countries, and in lines, too, which were entire 
strangers to them. 

Corton Pickinc By MacHINeRy.—One of the problems in 
agricultural machinery which has been tackled—mainly with 
failure—by numerous inventors, is that of designing a machine 
which will efficiently pick cotton from the cotton plant without 
wasting or injuring the material, or damaging the plants. The 
necessity for such a machine as a substitute for hand labour has 
been felt principally in the United States, but it has also been felt 
in Australia. A machine exhibited at the Atlanta Exhibition in 
1895 picked the only field of cotton that had ever been entirely 
picked by machine, and demonstrated that it was possible to pick 
cotton in the green condition without injury to the plants. The 
machines will cost from £60 to £120. Their success was such that 
the United States Senate called for the report made by an employé 
of the Patent-office to the Commissioner of Patents. ‘This reporter 
stated that very little of the opened cotton was knocked out of 
the bolls, and about 94 per cent. of the cotton was picked off by 
the machine, the remainder being picked by hand, and weighed to 
ascertain its relation to the weight of cotton picked by the 
machine. A special committee, appointed by the directors of the 
exhibition, also examined the machine, and watched it at work. 
This committee reported that it picked and sacked 95 per cent. of 
the cotton on the plants without injury tc leaf, bloom, or green 
boll, the samples being declared by experts to be fully equal to 
the average of hand-picked cotton. The report stated that the 
machine was practical and successful, and in view of the revolu- 
tion of existing conditions that will follow the introduction of a 
machine, a special gold medal was awarded to the makers. The 
machine is built on the Campbell patents. and three have been 
put in service by the American Cotton Picker Company, while 
inquiries have already been received from Australia, 
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SPECIAL MACHINE TOOLS BY MESSRS. HULSE 
AND CO., SALFORD. 

RECENTLY, in our Lancashire Notes, reference was made 

to a couple of special machines then being completed by 

Messrs. Hulse and Co., of the Ordsal Works, Salford, for 
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PLANING MACHINE 


Fig. 1, is taken from a photograph of a special radial side- 
planing and shaping machine, and consists of a slide bed of 
great breadth, carrying a saddle, to which is imparted a 
motion by twin screws, along the bed at either a planing or 
a feeding speed. On this saddle swivels a horizontal radial 
arm, rotated in a horizontal plane by a worm wheel and 
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operating on the stern frames of vessels and other large 
forgings, where the facings are required to be machine-true, 
in different planes and various angles. As these machines 


are both novel in construction and very varied in their uses, 
the following more detailed description, with illustrations, 
will no doubt be of interest to our readers. 


Our illustration, 


Fig. 2—HORIZONTAL AND VERTICAL SIDE PLANING MACHINE 


worm. Along this arm is traversed—by screw—a tool slide, 
to which also is imparted either a planing or a feeding 
motion. By means of this combination of motions, planing 
or shaping the faces on an object placed horizontally along- 
side the slide bed can be effected either parallel or at 
right angles to the bed, or at any intermediate angle, the 





angle of planing radiating from any point along the line 
traversed by the saddle carrying the radial arm. This 
saddle has a travel of 6ft., and the tool slide on the radial arm 
has a traverse of 7ft.,so that there is a large area over 
which the cutting tool can be operated at any angle in a hori- 
zontal plane. Very powerful gearing is added for driving, 
and this, with the driving pulleys and reversing gear, which 
gives a quick return to the tool, of about two to one, is 
arranged under the ground level. As the radial arm can be 
brought to a position precisely over the slide bed, the whole 
space round this is free for fixing the work on which it is 
desired to operate. Great rigidity is obtained by the use of 
twin-screws to traverse the radial arm, which is of course 
necessary, as the resistance of the tool may overhang the 
slide bed some 7ft. When the twin-screws are planing, the 
feed is effected by the screw in the radial arm, and vice versd. 
The length of traverse may be varied while running by means 
of adjustable stops on rocking shafts, which, like the variable 
feed motions, are arranged so as to be conveniently controlled 
by the attendant. Fig. 2 represents a special horizontal and 
vertical side planing machine, which will plane 7ft. horizon- 
tally, and 6ft. vertically. This tool consists, like the other, of 
a broad slide bed, on which is traversed, by a twin-screw, a 
strong vertical hollow frame, which carries a vertical slide, 
also traversed by screw up and down, to which is attached a 
tool slide having a self-acting transverse feed motion of 
3ft. Gin., and provided with a suitable tool-holder, relieving 
motion, &c. With this combination a horizontal surface on 
an object placed alongside the machine, 7ft. long by 3ft. Gin. 
wide, can be planed at elevations ranging from 6ft., and a 
vertical surface 6ft. high by 3ft. Gin. wide can be planed in 
any vertical planes not exceeding 7ft. apart horizontally, at 
one setting. The planing motions can also be applied for 
feeding ; when planing horizontally the vertical motion may 





be used as a feed, and vice versd, the mctions being readily 
changeable, and varied in their strokes by suitable stops. 
The driving gear, which is very powerful, and the pulleys, 
with their quick return motions, are also in this case carried 
below the ground level, so that there is nothing to interfere 
with the setting and moving about of the large articles to b« 
operated upon. 








THE HALLADAY WIND ENGINE. 


THE accompanying illustration represents a 40ft. diameter 
wind motor, that was fixed some time ago for the Ecclesi- 
astical Commissioners, at Ludham, near Wroxham, Norfolk, 
by Messrs. Alfred Williams and Co., of Great Eastern-street, 
London. The brick tower of an old-fashioned four-sweep 
windmill, which is 30ft. high, was utilised, and on it a steel 
lattice-work tower 23ft. high, riveted to two steel girders, 
was fixed, the girders being held down by steel tie rods 
attached to bolts and plates running through the base of the 
The centre of the wind wheel stands 50ft. from the 





| tower. 

| ground, 
| This wind engine developes 18-horse power in a wind 
| having a velocity of eighteen miles an hour, and is used for 
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driving a centrifugal pump fixed in a collecting well, into 
which the dykes drain, the flood-water being thus driven 
through a pair of sluice gates into the river Thurne. More 
than a thousand acres of marshes, used for grazing land, are 
drained in this manner. The system of governors employed 
for preventing the wheel from racing, and generally control- 
ling its action, is very effective, and allows of these 
motors being adopted for driving all classes of plant. The 
Halladay engine is made in sizes varying between 4-horse 
power and 40-horse power, and has, we are informed, with- 
stood gales in which the velocity of the wind has been known 
to reach ninety miles per hour, equal to a pressure of 40 1b. 
per square foot. For obtaining supplies of water for village 
purposes, these wind engines are now being extensively 
adopted, and they are also in use on numerous private 
estates at home, in Africa, Turkey, and elsewhere abroad. 








AccorpINnG to a semi-official announcement, no exten- 
sion of the German navy will be proposed before the naval 
estimates have been voted for the next financial year. These esti- 
mates will include the final instalments for a number of ironclads 
and cruisers destined to replace vessels now on service, but will 
provide for no direct increase in the German fleet. The amount of 
the naval estimates in the forthcoming Budget, says the Times, will 
probably not exceed 20,000,000 marks, 
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THE CARGO STEAMER ANTENOR, 





THE above engraving illustrates a special cargo vessel 
built by Messrs. Workman and Clark, Belfast, for Messrs. 
Holt and Co., Liverpool. As will be seen, she is of rather an 
inusual type, and far from beautiful. Utility seems to have 
been the prevailing idea throughout. Probably no vessel 
was ever built—except her sister, the Patroclus, now on her 
way out to China—-with such a complete installation of 
hoisting gear. Each mast is provided with eight booms, and 
the ventilators are prolonged, as will be seen, to act as 
pillars for twelve others. Steam winches of the latest type 
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are provided alongside her numerous hatches for working 
these. The jibs or booms on her masts are arranged in the 
engravings herewith, and her funnel, steam pipes, and 
chimney to donkey boiler are peculiar. She carries a power- 
ful search light, Navy pattern, on her forecastle, for use, we 
suppose, on the Suez Canal. Her topmasts are telescopic, 
and slide inside lower masts; this to enable her to use the 


have been put forward by which a sight should automatically 
adjust itself to any range for a coast gun mounted in a posi- 
tion of high command by the elevation or depression given 
to the gun in the act of pointing it at the object beneath. 
Clearly the problem is one which admits of solution under 
favourable conditions. Thus, if A be a gun directed on the 
object B, it is clear that to lay on C it moves through the 
angle B A C, and this angle may be sufficient in the case of 
high command to enable a sight to be moved to correspond 
to the increased range. Supposing, on the other hand, that 





-z a 
& c 


| the gun and objects were all on about the same level, it is | 


clear that the gun’s sights, if laid ‘“‘ point blank,” do not 
undergo any sensible movement arising from change in range, 
| and so there is no function of range available for automatic 
correction of elevation. It has, however, been found that on 
coast batteries of moderate command the problem can be 
worked more simply and accurately than might have been 
suspected. The design of Captain Gaynor appears to be 
extremely simple, if it can be worked out as described. Asa 
matter of detail, it appears likely that the curved edge of the 
hanging limb, if kept in contact with the button Z, would 









































Fig.!. 


Manchester Ship Canal, if necessary. -The length of the 
Antenor is 422ft.; beam, 46ft.; depth of hold, 28ft. Qin. ; 
tonnage, somewhere between 4000 and 5000 tons; indicated 
horse-power, about 4000. 








CAPTAIN GAYNOR’S AUTOMATIC SIGHT. 


THE following is a description of an automatic sight 
designed by Captain Gaynor, R.E. 
words may be desirable. 
England and also on the Continent, as we believe, designs 


A few introductory 


be knocked about by the recoil of the gun, and would need a | 
spring to hold it. This is hardly worth noticing, beyond the | 
fact that it suggests that the design has probably not been | 
| tried yet by the Committee. Sir George Clarke and Colonel | 
| Watkin both have put forward designs of automatic sights. | 
This sight is for use on a sea front, and possibly on board | 
| ship. It can be used under above conditions so long as the | 
| height above the sea is sufficient. The height which serves 
for the service depression range finder will also suffice for 
this sight. Adjustment is provided for rise and fall of tide | 
and for wind. Drift is automatically provided for. 


For some time past, both in | sight can be attached to any gun and carriage in the service | 


without interfering with existing fittings. The gun and 





sight are so related that the gun is always automatically 
laid‘on the target on which the sight may be directed. 
Although it is quite unnecessary to ascertain or know the 
range, the sight may be graduated to show at a glance the 
range in yards or the length of the fuse in seconds. A tele- 
scope or any kind of sight-bar may be used. 

The general arrangement is shown in the accompanying 
sketches and models, which represent a gun and carriage with 
the automatic sight attached. B is a bracket or support 
bolted to one side of the carriage. S is the sight pivoted on 
the pin P, which passes through both B and S. P the pin 
is inclined at a slight angle to compensate for drift. Z is a 
small button or pointer fixed to the gun. It is capable of 
adjustment for rise and fall of tide, by means of a slight 
movem2nt towards or away from theaxis of the gun. By the 








" Fig.2. 


action of gravity the curved edge of the hanging limb of the 
sight is always bearing against the buttcn Z, whose path, as 
the gun is elevated or depressed, is shown by the dotted line 
Z' Z’’, which is an arc of a circle whose centre is at the axis 
of the trunnions. If the curved edge of the sight coincided 
with this arc, then, as the gun is elevated or depressed, the 
sight would remain stationary. But if'it be some other curve, 
as shown in the drawings and models, every movement of the 
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Fig.3 





gun and button Z will produce some rotation of the sight S 
about the pin P, and consequently alter the angle between 
the straight top edge of the sight S and the horizon. 
The | curve is so shaped that the straight top edge S’ S’” is always 
pointing to the spot where the shot will strike the water. 
The curve may readily be obtained, either by calculation or 
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empirically on the spot, and any ordnance artificer should be 
able to cut it accurately with a file and scraper. 





But behind this there is, between the north end of the 
North Dock and Landore and Morriston—to which latter 


To each small rise or fall of tide belongs a curve differing | places, five miles from the {mouth of the river, the scheme 
slightly from that belonging to the preceding state of tide. All | would be carried out—a large stretch of frontage at present 
these curves are contained on the face of the sight, one edge of | lying idle. With deep water all this could be utilised either 


which is cut to the curve for the highest possible tide, and 
the other edge for the lowest possible tide, the surface 
between these two edges containing all the curves belonging 
to all the intermediate states of the tide. By a simple 
adjustment, the button Z may be placed anywhere across 
the face of the sight-bar, so as to act on any curve; its 
proper position is found by laying the gun on the ordinary 
datum point. If for any reason it is inconvenient to have 
the button Z in front of the sight, as in Fig. 1, it may be 
behind the sight, as in Fig. 2, when the working face of the 
sight is the breech face instead of the muzzle face, as in 
Fig. 1. The telescope or sight-bar is not necessarily placed at 
the top of the sight, as in Figs. 1 and 2; it may be in any 
other position, as in Fig. 3. Attention is drawn to the 
extreme simplicity of the sight, and to the entire absence of 
delicate working parts liable to injury by shock of discharge ; 
the adjustments are few, and the whole readily understood. 

We are endeavouring to obtain a description of Colonel 
Watkin’s sight. That of Sir George Clarke is, we believe, 
very similar in principle to the above. 








DOCKING THE RIVER AT SWANSEA. 





Tue recent suggestion of Mr. Wolfe Barry as to the “floating” 
of the river Avon has drawn attention again to a scheme more 
than once put forward for “floating” the river Tawe at Swan- 
sea. The Bristol harbour authorities decided not to interfere 
with their river, but at Swansea, we understand, the harbour 
authorities are seriously considering whether or not to call in 
Mr. Wolfe Barry to report upon their river. That the autho- 
rities have for so long shut 
their eyes to the vast gain 
to be obtained by pursuiag 
such a course as the one 
indicated is possibly due to 
the fact that the late Mr. 
Abernethy, who was con- 
sulting engineer to the 
harbour trust, did not 
favour the suggestion—in 
fact, flatly refused to con- 
sider it at all, as being not 
worth the candle. But the 
need for increased harbour 
accommodation is showing 
the Swansea people that 
something must be done, 
and it is worth while con- 
sidering whether increased 
accommodation could not 
be secured at a less expense 
than by altering the exist- 
ing docks or building new 
ones. Whether the Harbour 
Trustees will favourably 
consider the advisability of 
calling in expert opinion on 
the scheme or not is a 
difficult question to answer, 
for they are strongly tinged 
with conservatism. In ad- 
dition to this, they are at 
present increasing the size 


of their East Dock, and bd e 
possess parliamentary on 
powers to deepen the en- —~ half nde 


trances of their other two 
docks. On the _ surface, 
however, it appears as 
though the wiser course tc 
pursue would be to leave 
alone the dock alterations 
“not yet commenced, and 
to float the river instead. 
There appear to be no 
obstacles to prevent the PR 
river scheme being carried 


har 


out, for the Tawe certainly possesses no disadvantages when | 


compared with the Avon. Possibly an inspection by a 
leading engineer might bring to light some hitherto unheard 
of obstacles, but the inquiry is well worth the expenditure it 
would entail. 

Several schemes have been put forward at one time and 
another, and the present article isaccompanied by a plan of one 
of them, which appears sufficiently simple. For the better 
understanding of what is now being dene, we have shown with 
hatched lines on the plan the work actually commenced at the 
East Dock, and that which is under consideration in connec- 
tion with the North and South Docks. We do not vouch for 
the perfect accuracy of our lines, but they show the position of 
affairs nearly enough for all practical purposes. It will be 
seen that the East Dock extension is of a peculiar shape, and 
is only capable, local shippers say, of affording coal tipping 
accommodation to two modern steamers at a time. The 
dotted lines at the entrance of the South Dock basin show 
roughly the direction of the proposed new entrance to the 
South Dock, and the lines at the North Dock basin an 
alternative and deeper entrance it is proposed to make there. 


These alterations will give as great a depth to the two older | 
docks as is now obtainable at the sill of the East Dock, an in- | 


crease of from 6ft. to 8ft. It will be seen that, after all, these 
North and South Dock alterations are little better than 
makeshifts; more especially is this the case at the North Dock, 
where the dock itself is very narrow and old-fashioned, and 
possesses only one high coal tip. The chief benefit to be 
derived here will be the putting a stop to the necessity which 
now exists of large steamers at certain tides having to move 
to East Dock to complete loading. The scheme for floating 
the river set out on the plan would obviate any alteration 
being made to the older docks, it would provide a new dock 
of twenty-six acres, and it would render possible intercom- 
munication between North, South, and New docks. It will be 
seen that no arrangement is made for communicating direct 
with the East Dock, but another scheme which has been put 
forward provides for communication in the direction we have 
marked. These advantages are sufficiently enticing, but they 
by no means complete the possibilities the floating of the 
river would throw open. The frontage, as shown on the plan, 
on both sides of the river is now practically useless, at the 
best of times affording accommodation only to small coasting 
vessels, which have to lie aground at low water. 








Suggested sea locks 


overflow m connection 
with scheme for floating 


SWANSEA BAY 


for loading berths—for railways run along both sides of the 
river—or for the erection of new works, the latter by no 
means an improbable future to expect, seeing the desire 
which exists for transferring manufactures to the seaboard. 
But both at Landore and Morriston very important copper 
smelting, tin-plate, iron, chemical, steel, and tube works 
already exist. At present nearly every ton of material, either 
received at or sent away from these works vid the port of 
Swansea, has to be hauled either by cart or railway from 
and to the docks, only small coasters being able to get as far 
as Landore, whilst no vessels at all can reach Morriston. It 
is claimed that, by floating the river, steamers of over 1000 
tons could proceed direct from sea right up to the gates of 
the farthest away works, a facility the advantages of which 
are obvious. 

Naturally objections have been made to the scheme. One 
says it would be difficult to contend with the freshets, 
another is fearful of the damage which might be done to the 
piers of existing bridges, a third objects that it would inter- 
| fere with the scour at the entrance to the harbour, and 
| entail large expenses for dredging. Two or three ask about 
| the cost. All these are points which can best be answered 
| by some authority of eminence called in to report upon the 
scheme. Whether that report be adverse or favourable, it is 
| worth the expense, for in these days of keen competition for 
| the cosl trade of the Bristol Channel, any port which desires 
| to preserve its trade must most assuredly keep very much 
|} awake. So far as Swansea itself is concerned, it has, on 
| the one hand, the Port Talbot Dock and Railway scheme, 
| which will rob it of a considerable amount of coal traffic 
| from the east; and, on the other hand, it has Llanelly, whose 
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OPOSED DOCKS AT SWANSEA 


proposed new dock will rob it of a considerable amount of 
its anthracite trade. There is the additional advantage to 
be obtained of new works and a largely increased trade, which 
would benefit the town generally. Looked at from any point 
of view, the scheme appears to be one which would well repay 
careful and exhaustive inquiry. 








LI HUNG CHANG AT ELSWICK. 


On Thursday, the 20th inst., his Excellency Chung Tang— 
Li Hung Chang—paid a hasty visit to the Ordnance Works 
and shipyard of Sir William Armstrong and Co., at Elswick. 
A good programme was drawn up for his benefit, and, though 
it had to be considerably curtailed owing to alterations in his 
Excellency’s arrangements at the last minute, yet in the 
short time at his disposal Li Hung Chang should have gained 
a very fair notion of what the famous Newcastle arsenal is 
able to turn out in the way of war material. Several features 
of particular interest had been rapidly got together for him 
to see, and there is a sly irony in the fact that some of the 
most startling exhibits were in course of construction for 
Japan. In one shopa rammer for the 12in. Japanese gun 
was shown at work, in another one of the same guns was 
mounted on a partly complete turntable, and made to elevate 
and depress and run in and out, close beside it the loading 
bogies for the shell-room were kept running backwards and 
forwards, and one of the immense turntables, some 40ft. in 
diameter, and weighing nearly fifty tons, was completely 
turned over in its own length in about ten minutes. This is 
only a shop operation, but from one that used to 
take as much as from twenty to twenty-four hours to 
perform, it is now done in the short time stated. The secret 
of the rapidity lies in two removable trunnions attached one 
on each side of the turntable; a long link passes from each 
and is attached to a crane, then by means of a third 
light crane between the two and controlling tackle, the great 
mass is quietly and regularly turned upside down. His 
Excellency also saw a Japanese 12in. gun being wired, an 
operation in which he showed particular interest. An orna- 
mental display of quick-fire guns, all sizes up to 6in., was 
made in one of the stores, and sham quick-firing drill was 
gone through with the 6in. mounting. The gun was loadedand 
the trigger pulled four timesin 35 sec. His Excellency also 























saw a torpedo discharged into the river. Opposite the ship- 
yard lay two Chilian cruisers, the Capitano Zenteno and the 
Esmeralda, both not far from completion, decorated with bunt. 
ing. Near them lay the huge bulk ofthe Yashima, new line-of. 
battle ship for Japan, which is beginning now to look some- 
thing like aship. Li Hung Chang asked what her total cost 
was, and was told about a million sterling. To his query 
how long such a ship took to build, Sir Andrew Noble replied 
that Elswick would try and make a similar one for him in 
two and a-quarter years if he wished. The Yashima has now 
been two years under way, and it is expected that she will bo 
complete in the early part of next year. His Excellency then 
spent a short time in the steel works, and afterwards partcok 
of luncheon, at which there were no speeches, after which 
he drove to the station, and left by a special train for London 
at about two o’clock. 

The following extracts from the Elswick programme may 
be of interest. Sir W.G. Armstrong and Co. have now under 
construction the following vessels of war :— 


Tons. a 
Knots, 
One armour-clad battleship .. .. .. .. .. 12,200 .. 18 
Two first-class armoured cruisers, each .. .. 9,600 .. 20 
One PP os 8 .. « 8000 .. 2 
One 99 $ 9 ea 7,500 .. 20 
One fast protected cruiser .. .. .. .. .. 4,500 .. 2 
Two se Sh er a ee 
Two armour-clads, each .. .. .. .. .. .. 8,800 .. 17° 
One fast protected cruiser .. .. .. .. .. 3,600 .. 21 
hwo » *» és 3,450 .. 20 
One third-class se ey fos ee- ee Se ae Oe 
There are at present in course of manufacture at Elswick 
1300 guns of various calibres up to 12in. The number of 


men employed by the firm is about 19,000, exclusive of any 
working in mines or collieries, and the amount paid in wages 
approaches £1,500,000 per annum. 








EXHIBITION OF LAUNDRY APPLIANCES. 


To those of our readers who have not had an opportunity 
of making themselves familiar with the interior of a large 
modern laundry a visit to the Exhibition, which was opened 
on Monday, the 24th, and closes on the 5th prox., at the 
Agricultural Hall, Islington, will come as somewhat of a 
revelation. Surprise will be felt at the large number of first- 
class firms of engineers which are now laying themselves 
out to produce high-class machinery for clothes-washing and 
drying purposes. Although the purely laundry appliances 
shown are generally very similar in appearance, upon closer 
examination it can easily be seen that there are very different 
qualities of workmanship employed in their manufacture. 
Speaking broadly, there is not much of novelty in the show, 
but Messrs. Watson, Laidlaw, and Co., Glasgow, exhibit for 
the first time several of their well-known hydro-extractors 
driven by hydraulic power. Attached to the spindle of the 
machine is a motor, which is driven by water under pressure 
supplied by a pump. ‘T'o prevent waste, the water, after 
having done its work, runs into a supply tank, and is then 
pumped back again to the motor. If a natural supply of 
water under pressure is available, no pump is required, 
and the spent water, if not otherwise required, may 
be allowed to run to waste. This system offers numerous 
possibilities in the way in which these extractors can be 
arranged. The machines, in order to run, require only pres- 
sure and exhaust pipes; and, therefore, any number of 
extractors can be driven by one pump, and they can, more- 
over, be placed anywhere, regardless of existing shafts or 
belts. The pump too, may, if desired, be placed at a distance, 
thus enabling the machine to be so fixed that they are acces- 
sible all round, and obviating the use of belting, which 
would otherwise require to be protected. One exhibit com- 
prises an extractor of the suspended type, now so familiar, 
the motor being arranged round the upper bearing, while 
other machines shown have the motor placed beneath the 
basket, and either have the pump attached or merely the 
supply pipes leading from a pump at a distance. As no 
necessary waste of water accompanies the use of these 
hydraulic centrifugals, they should come quickly into use in 
large laundries. 

Mr. W. G. Hanna, of Sauchiehall-street, Glasgow, shows a 
rotary washing and disinfecting machine which differs 
materially from any other of its class. The chief point of 
difference lies in the fact that the outer shell, as well as the 
inner cage, is caused to revolve, the two moving in opposite 
directions. The outer shell is fitted with internally project- 
ing buckets for giving a better distribution of the detergents, 
and the periphery of the inside cage is constructed of a 
system of laths with undulated edges and perforated with 
holes. It is claimed that by this means a more than usually 
large quantity of liquid is passed into the goods. The 
internal cage has also a number of lifters for turning the 
clothes over during their revolution, and the steam and water 
are admitted through the trunnions on which the whole 
revolves. We hope to illustrate this machine in a future 
issue, and will reserve all more detailed description for the 
present. 

Messrs. W. Summerscales and Sons, Limited, Keighley, 
show a new drying stove. The Blackman Ventilating 
Company, Limited, too, are giving a large amount of atten- 
tion to thisclass of appliances ; Messrs. the Liddell Engineer- 
ing Company, Limited, London, have on view their self- 
balancing hydro-extractor; Messrs. Duncan Stewart and 
Company, ice-making and refrigerating machinery on the 
ammonia absorption principle ; Messrs. Broadbent and Sons, 
Limited, Huddersfield, are represented by hydro-extractors 
driven both electrically and by steam power; Messrs. D. and 
J. Tullis, Glasgow, have a general exhibit including washing 
and ironing machines and extractors. An improved water 
softening apparatus employing exhaust steam, and called the 
“ Tyacke,” is exhibited by the Water Softening and Purifying 
United Patents, Limited, London. Other exhibitors of water 
softeners are Messrs. Kirkham, Hallett, and Chandler, West- 
minster; Messrs. New and Mayne, Westminster, and the 
Lawrence Water Softening and Sterilising Company, Shep- 
herd’s Bush. 








TRADE AND Business ANNOUNCEMENTS.—Mr. R. H. Long- 
botham informs us that he purchased and entered upon the pre- 
mises of the late Mr. Wm. Tealls, Ings Foundry and Engineering 
Works, Wakefield, which will in future be carried on under the 
title of R. H. Longbotham and Co.—A new series of the Admiralty 
and Horse Guards Gazette has been commenced under the editor- 
ship of Mr, Rudolph B. Birnbaum.—Messrs. Honeywood, Austin 
and Co., of Grove Works, Harleyford-road, Vauxhall, inform us 
that they have been compelled to seek new and more commodious 
premises for the manufacture of their labour-saving tools. Accord- 








ingly they have taken the above works, which have been fitted up 
with an entirely new modern plant. 
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RAILWAY MATTERS. 


AccorpinG to the New York Railroad Commissioners, 
04 per cent. of the street tramways of that State are now operated 
by electricity. 

Tur Chicago City Council recently passed an ordinance 
syenting the tramway companies from introducing the overhead 


Pectrie trolley system into the central business streets of the town. 


Tue new Lake-street elevated railway in Chicago has 
now been opened for traffic. It is the second to be operated ex- 
clusively by electricity. The current is carried by a third rail, 
which is carefully insulated. 

[euT.-COLONEL York’s report on the accident which 
occurred at Dumfries Station on the Caledonian Railway on June 
20th has just been issued. This was a buffer stop collision, and 
was the result of the mismanagement of the Westinghouse brake 
by the driver. 

Tug Etna Railway, Sicily, which will be completed in 
a few months, commences at the Port of Ripasto and terminates at 
Catania, and is 724 miles in length, of which nearly 70 miles are 
already open for traffic. There remains, therefore, only to com- 
plete a few miles at Giarre and Catania. 


On the 20 inst., while a number of men were removing 
a quantity of loose soil in connection with the extensive works now 
being carried on at Ivybridge Station, on the Great Western 
Itailway for the erection of a new goods shed, the bank above them 
became undermined and a mass of earth came down, completely 
purying three of the party. One man was killed, but the others 
escaped with injuries. 


Tue Lancaster Town Council have adopted a memorial 
to the London and North-Western Railway calling attention to the 
danger and inconvenience arising from the totally inadequate 
accommodation of the passenger station, and urging them to pro- 
vide a new station at an early date. A committee was also 
appointed to secure improved train service with the Furness dis- 
trict and from the main line to Preston. 


BELGIUM appears to be gaining an unenviable notoriety 
of late years for its railway accidents. On the morning of the 20th 
inst., a train arriving from Jumet ran into a train from Luttre 
waiting at the Viesville Station, the first-named train, 
through some error unexplained so far, having reached its destina- 
tion by a wrong line. The collision was so violent that the engines 
were telescoped, and the train from Jumet was thrown off the line. 
Thirty passengers were seriously injured. 


An influential and strong syndicate has been formed in 
Sweden for the construction of the oft talked of railway from 
Gellivara to the Ofoten Fjord in North Norway. Recently the 
route of the line has been surveyed by a party of engineers, which 
reports favourably upon it. The line would run from Gellivara +d 
the enormous iron deposits of Kirunavara and Luossavara, in Lap- 
land, and connect the Baltic and Russia with the North Atlantic 
Ocean. It is stated that five Scandinavian banks have undertaken 
to find the money necessary for the construction of the line, which 
would be completed in two years, 


Wirtu their increased importance in the railway world, 
consequent upon the proximate completion of their new line to 
London, the Manchester, Sheffield, and Lincolnshire Company 
have decided upon a complete change of colour for their carriages. 
They have not finally decided upon the tints to be used, buta 
trial train has lately been sent out from Manchester painted in 
chocolate on the lower part and pale green on the upper panels. 
A Manchester, Sheffield, and Lincolnshire train will, therefore, be 
as readily recognised as are now the Great Western chocolate and 
cream carriages; the brown and salmon tints of the South- 
Western ; or the crimson-lake of the Midland. 


On Thursday, the 20th inst., a great delay was caused 
to the traffic on the Aylesbury extension of the Metropolitan 
Railway by the partial destruction of a bridge by fire near 
sden-green station. The line at a short distance from that 
station crosses an iron bridge on brick supports, and this bridge 
had been recently shored up with a large number of sleepers, 
which by some means took fire. After about two hours’ work the 
flames were extinguished. They had, however, caused the iron 
girders of the bridge to expand, and the sudden contact of the 
water caused them to contract and crack. A large gang of work- 
men were soon at work, and ultimately the bridge was again 
shored up by new sleepers, and traffic was eventually resumed. 





Tue President of the Board of Trade, accompanied by 
Sir Courtenay Boyle, K.C.B., and Mr. Francis Hopwood, (.B., 
C.M.G., received the Light Railway Commissioners—the Earl of 
Jersey, G.C.M.G., Coloney Boughey, R.E., C.S.I., and Mr. Fitz- 
gerald—recently, and discussed the procedure to be adopted under 
the Act. It was determined, among other things, says the 7'imes, 
that a rule shall be made providing that applications for light rail- 
ways will be received by the Commissioners at two stated periods, 
namely, May Ist and November Ist in each year. Promoters 
desirous of submitting schemes tu the Commissioners during the 
present year will have, therefore, to deposit them at the office of 
the Commission on or before November Ist next. The proposals 
of promoters must be advertised in October in a manner to be 
prescribed by rule. Rules are in course of preparation, and will 
be issued very shortly. Mr. Bret Ince, barrister-at-law, has been 
appointed secretary to the Light Railway Commission, whose tem- 
porary offices are at 8. Richmond-terrace, Whitehall. 


Masor F, A. Marinpin, of the Board of Trade, has 
issued his report on the accident which occurred on the 11th ult. 
at St. Andrew’s Links, on the North British Railway, when a 
passenger train from Leuchars was turned through facing points 
into a dead end siding in order to allow a train to Leuchars to 
pass, and, failing to stop in time, came into collision with a loaded 
coal wagon standing inside the safety points of the siding. The 
passenger train received an amount of damage, and nine persons 
complained of injuries. The accident appears to have been due to 
the driver and fireman of the passenger train having mistaken the 
signals. They discovered their error when 200 yards from the 
signal and about 350 yards from the point of collision, when running 
at not much more than twenty miles an hour, but the pump of 
the continuous Westinghouse brake was out of order—a fact which 
Major Marindin states ought to have been reported earlier. The 
report concludes as follows :—‘‘ Although the immediate cause of 
this collision was as stated above, it was the outcome of an improper 
use of St. Andrew’s Links station as a passing station. At this 
station there is no proper passing loop, and trains which are placed 
upon the sidings in order to allow other trains to pass are run over 
points on the sidings which are not worked from the cabin or inter- 
locked. It would be unreasonable to say that in cases of emer- 
gency such shunting of loaded passenger trains should not be done, 
but it is quite clear that when trains are running out of time—not 
& very unusual occurrence—this place is used habitually asa passing 
place, and the signalman is obliged so to use it whenever the train 
from Leuchars is approaching, and the train staff is at St. Andrew’s 
new station, If this is to continue the station should without loss 
of time be properly laid out and signalled as a passing station, 
but, as it would be quite easy to avoid the crossing of trains here 
altogether by the extension of the electric tablet working to the 
section between St. Andrew’s new station and St. Andrew's Links 
station, I would strongly advise the company to adopt this alter- 
native. Until this is done it would be better for the signalman to 
bring trains which are to be shunted nearly to a stand before 
Signalling them on to the sidings,” 





NOTES AND MEMORANDA. 


Tae number of vessels which frequent Ruhrort 
Harbour is stated to amount to 16,000 to 18,000 per annum, while 
shipments of goodsfrom this harbour amount to about 4,000,000 tons 
per annum, of which about 84 per cent. is coal. Of this material 
about 46 per cent. goes down, and 54 per cent. up the Rhine. 
From Mannheim, the secend largest harbour on the Rhine, the 
annual shipments amount to 2800 tons. 


In a paper by MM. Dehérain and E. Demoussy on the 
oxidation of the organic material of the soil, read before the Paris 
Academy of Sciences, it was stated that at temperatures slightly 
above 100 deg. the organic material of soil is rapidly burnt by the 
oxygen of the air. This oxidation still goes on, without any orga- 
nisms being present, at 40 deg. to 60 deg. Cent., and hence in hot 
climates the soil would become sterile from this cause. 


In a recent paper, entitled ‘Contributions to the 
analytical characters of the compounds of tungsten,” M. E. Defacoz 
says :—The tungsten compound is converted into a tunsgtate, heated 
with some KHSO, and a little sulphuric acid, and a drop of this, 
added to such reagents as phenol, naphthol, morphine, &c., when 
characteristic colour reactions occur. Of these the red colouration 
with phenol, and the violet with hydro-quinol are the most sensitive 
and distinctive. 


M. Berruetor, by studying the reaction between 
acetic acid and potassium cyanate, has found it to be poss*ble to 
separate the heat evolved by the simple replacement of the cyanic 
by acetic acid, from the heat evolved in the subsequent decomposi- 
tion into ammonia and carbon dioxide. The value thus found for 
the heat of neutralisation of cyanic acid—12‘25 calories—says 
Nature, was confirmed by the observation that no reaction takes 
place between potassium cyanate and boric acid—heat of neutrali- 
sation, 11°6 calories. 


WarDITE is the name given to a new hydrous basic 
phosphate of alumina recently described in an. American contempo- 
rary by Mr. J. M. Davison. The author statesthat Mr. Packard’s 
‘* yariscite” from Utah occasionally leaves on decomposition some 
cavities in the nodules, and encrusting these cavities is a hydrous 
basic phosphate of alumina, which appears to be a new mineral. 
It isa light green or bluish green, with vitreous lustre, concretionary 
structure, hardness about 5, and density 2°77. Its formula is Al, 
(OH), PO, and it forms a series with peganite and turquois. 


A RECENT number of the ‘“ Proceedings” of the 
Cleveland Institution of Engineers contains a paper ‘‘On the Ad- 
vantages of the Metric System compared with the British Weights 
and Measures,” by Mr. F. Howard Livens, Assoc. M. Inst. C.E., of 
Lincoln. It is one of the best papers published on the question, 
because it takes hold of the subject in a very practical way, and 
shows by numerous parallel examples where our very numerous 
kinds of weights and measures are troublesome and wasteful of 
time and annoyance to our foreign customers. It is not necessary, 
however, to adopt the metre system in order that we may sweep 
away the confusion of so many systems of measures. 


Since January Ist last, a new and reduced telephone 
tariff has been in force in Switzerland, and from reports to hand it 
appears to have worked satisfactorily all round. The former 
charge per annum for a telephone, with an annual limit of 800 
conversations, was 80 francs (£5 4s.) The new tariff now in force is 
40 francs (£1 12s.) per annum, plus an additional charge of 5 
centimes for each lccal connection. The charges for inter-urban 
connections, with a time limit of three minutes, are as follows:— 
Up toa distance of thirty-one miles, 3d.; up to sixty-two miles, 
5d.; and above sixty-two miles, 7d. The telephone system 
throughout Switzerland is owned by the Government, and the 
service, says the Hlectrician, is first-class in every respect. 


Tue district of Ter was the first, says the Journal 
of the Society of Chemical Industry, to be worked for petro- 
leum in Russia, refineries being erected at Mosdok. Oil was 
discovered in the Grosney field in 1833, but was only obtained in 
small quantities and from a few shallow wells. On boring deeper 
the yield was, however, increased, the most productive well being 
that bored by the Suart Company in 1895, which spouted to a 
height of 100 metres, and yielded during the first few days about 
800,000 poods per diem. The Grosney oil contains about 15 per 
cent. of petroleum spirit, but comparatively little burning oil. 
The residue, amounting to about 55 per cent., has a specific gravity 
of about 0°960 and flashes at 120 deg. to 130 deg. C. As a lubri- 
cating oil it was preferred to Baku residuum, but is too thick to 
spray for fuel, and the crude oil is too inflammable, so that the 
refiners simply distil off the spirit and sell the remaind2r for heat- 
ing purposes, now that petroleum is cheap and the demand for 
lut ricating oils insufficient. 


A CommiTrEE of the American Master Mechanics’ 
Association has been making experiments on exhaust nozzles, and 
has arrived at the following conclusions :—(1) The action of the 
exhaust jet within the stack is not that of a piston within the barrel 
of apump. (2) Draught can as well be produced by a steady flow 
of steam as by the intermittent exhaust jet. (3) The exhaust jet, 
under ordinary conditions, does not fill the stack until near its top. 
(4) The vacuum within the stack, at points near its base, is greater 
than that within the smoke-box. (5) The jet acts upon the smoke- 
box gases in two ways ; first, by frictional contact it induces motion 
in them ; and secondly, it enfolds and entrains them. (6) In all 
jets examined, the induced action was relatively strong and the 
entraining action weak. (7) Any condition which will tend to 
solidify or to reduce the spread of the jet appears to effect favour- 
ably its efficiency. (8) Changes in stack proportions may greatly 
affect the form of the jet. (%) In general, a change in the amount 
of steam discharged will change the form of the jet, the spread 
being reduced as the volume of steam is increased. (10) Other 
conditions being the same, the form of the jet is not much affected by 
changes in speed or of cut-off. (11) The form of the nozzle has 
much to do with the form of the jet, and hence with its efficiency. 


TuE separation of tellurium from copper residues was 
recently the subject of an article written by Mr. Cabell Whitehead 
for the Journal of the American Chemical Society. In the electrical 
refining of copper the washings from the gold residues contain the 
tellurium as tellurous oxide or sulphate. The tellurium may be 
obtained from these either by precipitation with copper or by 
passing sulphurous anhydride through the solution. It may be 
finally purified by distillation in hydrogen. When a solution of 
sodium tellurite is added to a solution of an ammonium salt a white 
precipitate of tellurous anhydride is thrown down, which becomes 
granular on boiling. A small amount of tellurium or of some metal 
which can be precipitated by sulphurous anhydride remains in 
solution; this soluble portion is still under investigation. 
Potassium ferro-cyanide does not react with tellurium chloride at 
once, but after a few hours prussian blue is formed. When 
tellurium is heated with aluminium the two combine with 
explosive violence, forming a chocolate-coloured compound difficultly 
fusible, which has the composition of Al,Te;. It is hard and 
brittle, and can readily be ground to powder; when exposed to 
moist air itis decomposed, and hydrogen telluride is slowly evolved ; 
when thrown into water it is rapidly decomposed. Tellurium is 
readily deposited by an electric current either from an acid or 
alkaline solution. It has been found possible to separate tellurium 
from copper by adding an excess of sodium hydroxide and about 
three grammes of potassium cyanide for each gramme of copper 
present, and passing an electric current through the solution, when 
the tellurium is thrown down as a black, non-adherent precipitate, 
which can readily be filtered off ; the solution can then be slightly 
acidified with sulphuric acid, and the copper estimated in the usual 





way by electrolysis, 











MISCELLANEA 


Tue central promenade and cable tramways at 
Douglas, Isle of Man, were opened on Wednesday last by Lord 
Henniker, Lieutenant-Governor of the Island, 


THE mining of asbestos increased largely in the United 
States during 1895, the value of this product being 13,525 dols. for 
an output of 795 short tons—20001lb. avoirdupois—as compared 
with 325 tons in 1894. 


We learn from a report of the United States Geological 
Survey that the total value of the mineral products of the United 
States during 1895 was 611,795,290 dols., as compared with 
527,368,594 dols. in 1894. 

A cruIsER of 4500 tons is to be built on the Clyde at the 
cost of patriotic Spaniards in Argentina and presented to the 
Spanish Government. The cost, according to the Army and Navy 
Gazette, will be about £320,000. 


In point of value, pig iron stands easily at the head of 
the metallic products of the United States, with 105,196,550 dols., 
while at the head of non-metallic products is bituminous coal, the 
value of which during the past year was 115,749,771 dols. 


It is stated that the well-known shipping firms of 
Thomas Wilson, Sons, and Co., Hull and London, and Furness, 
Withy, and Co., West Hartlepool and London, have amalgamated. 
The Wilson Line runs from London to New York, and the Furness 
Line between London and Boston. 


THE ceremony of placing the first pile of the deep sea 
ar to be constructed at Herne Bay was performed on Wednesday 
ast, by Mr. Prescott Westcar, in the presence of a large company. 
The new pier is to extend three-quarters of a mile into the sea, so 
as to be available to steamers at all times of the tide. The cost of 
the work is estimated at £35,000. 


Ir is stated that the Acetylene Illuminating Company, 
London, has concluded arrangements with the British Aluminium 
Company, who are already located at the Falls of Foyers, by which 
they will be able to erect works of several thousand horse-power, 
for the manufacture of calcium carbide, using water power. 
Pending the construction of the proposed works they have obtained 
the use of a considerable portion of the spare water power of the 
existing works of the British Aluminium Company at Foyers, and 
a carbide plant is now being erected there, which it is expected 
will be in full work during the month of October. . 


Tue July number of the Journal of the British Society 
of Mining Students contains, as usual, some very useful papers, 
and includes one on ‘‘ Round Ropes ¢. Flat Ropes,” by George W. 
Westgarth ; one on “‘ Wire Ropes from a User’s Point of View,” 
by G. E. J. MeMurtrie, A.M.I.C.E. ; on ‘‘ Haulage Ropes, and a 
Method of Calculating Friction,” by C. F. Scott; a paper on 
“The Cardiff Exhibition,” by S. F. Walker; and one entitled 
‘‘Notes on Methods of Firing Shots in Mines,” by F. Brain, 
A.M.L.C.E. These papers aniply maintain the reputation of this 
vigorous Society for useful, practical, and theoretical papers. 


Tr appears that the Brussels International Exhibition 
of 1897 is deriving considerable support from the Governments of 
France, Germany, and the United States, in the shape of grants and 
commissions. The British Government has recently entrusted to 
an influential British Commission under the presidency of Sir 
Albert Kaye Rollit the interests of this country at Brussels. Mr. 
James Dredge, Executive Commissioner of the British Section, is 
urging British manufacturers most seriously to consider, if not the 
direct advantages of participation, at least the great dangers of 
abstention from exhibiting at this State organisation, and _ is 
willing to supply detailed information on application. The 
exhibition will embrace all branches of art, industry, and science. 


THE statistical summary of vessels totally lost, con- 
demned, &c., now published by Lloyd’s Register of British and 
Foreign Shipping, shows tbat, during 1895, the gross reduction in 
the effective mercantile marine of the world amounted to 1237 
vessels of 806,278 tons, excluding all vessels of less than 100 tons. 
Of this tota], 310 vessels of 372,463 tons were steamers, and 927 of 
433,815 tons were sailing vessels. These figures exceed the 
average of the proceeding four years by 62 steamers of 81,519 tons 
and by 55 sailing vessels of 42,940 tons. As regards steamers 
owned in the United Kingdom the return is also above the average, 
while as regards sailing vessels itis somewhat below. The increase 
in the case of the former is due not to actual wrecks but to the 
large tonnage broken up, condemned, &c. 


Mr. Rircut, the President of the Board of Trade, on 
his arrival at Holyhead from London recently, was waited upon by 
the members of the urban district council and others interested in 
shipping to discuss the question of having the Platter Rocks 
removed. Dr. Roland Williams stated that small vessels could not 
possibly enter the harbour owing to the Platter Rocks blocking 
the way. Numbers of vessels had been wrecked owing to the 
difficulty in coming into the harbour. Mr. Ritchie stated that 
during the last half-century a large sum of money had been spent 
on both the outer and the inner harbour, mostly on account of the 
communication between this country and Ireland. They were 
engaged in spending about £25,000 now for the mails. He 
promised to make personal inquiries and consult with the Chan- 
cellor of the Exchequer on the matter. 


Particutars of the technical instruction lectures and 
classes organised by the British Horological Institute, North- 
ampton-square, London, E.C., have been published for the session, 
which commences on the 8th prox. They include drawing and 
theory classes held at the Institute on Tuesday and Thursday 
evenings, or instruction in theory by correspondence. Ordinary 
and honours theory examinations, held at the end of April in eac 
year, are open to all engaged in the horological trades. Certifi- 
cates are issued to watch and clock repairers who satisfy the 
examiners of their proficiency. The certificates will be of two 
classes, both for watches and clocks ; an ordinary and an honours 
certificate. Practical examinations in new work will be held 
annually in April, and the silver medal of the Institute will be 
awarded to recipients of the honours thecry certificate and the 
practical certificate for new work who obtains the largest aggregate 
number of marks in both examinations. Mr. F. J. Britten is the 
secretary. 


THE report of the directors of the Manchester Ship 
Canal Company for the half-year ending June 30th, 1896, states 
that the expenditure on capital account during the half-year, after 
deducting proceeds of sales of land and plant, was £52,757, making 
a total expenditure out of capital of £15,154,203, and leaving a 
balance on that account of £250,132. The receipts on Ship Canal 
revenue account amounted to £81,214, and the expenditure, in- 
cluding £36,701 for dredging and other maintenance, and £1972 
for exceptionally heavy law expenses, to £88,643, leaving a debit 
balance of £7429. The gross receipts from the undertaking show 
an increase as compared with the corresponding six months of the 
previous year of £18,177. The weight of merchandise paying tolls 
which passed over the Ship Canal was 823,079 tons, against 600,100 
tons. The directors say :—‘‘ The sea-going traffic, to the develop- 
ment of which all efforts are being specially directed, continues to 
increase. The development would be much more rapid if lines of 
steamers with frequent and regular sailings from the ports which 
ship cattle as well as grain and provisions in such large quantities 
for consumption in and around Manchester could be arranged for. 
Now that the commodious lairages erected by the Corporation of 
Manchester are complete, the port is ready to deal with the cattle 
which form a large component part of the cargoes from both North 
and South American Ports, 2 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—G@eRoLD AnD Co., Vienna. 
CHINA.—KELLY AND Wasu, Lp., Shanghai and Hong Kong. 
FRANCE.—BoyvEaU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.--ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A. J COMBRIDGE AND Co., Bsplanade-read, and Railway Bovk- 
stalls, Bombay. 
ITALY.—LorscHEeR AND Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.--KELLY AND WALSH, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, &t Petersburg. 
§, AFRICA.--Gorpon AnD Gorcu, Long-street, Capetown. 
R. A. THompson AND Co., 88, Loop-street, Capetown. 
J. C. JuTa anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon AND GortcH, Queen-street, Melbourne; Geo e- 
street, Sydney; Queen-street, Brisoane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362. 
Little Collins-street, Melbourne; 7, King William-street, 
Adelaide; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
N&W ZEALAND.—Upton anv Co., Auckland. 
Cratia, J. W., Napier 
CANADA. —Montreat News Co., 386 and $88, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85, 
Duane-street, New York. 
Susscription News Co., Chicago 
STRAITS SETTLEMENTS.—Ke tty anp Watsu, Lp., Singapore. 
CEYLON —W1JAYARTNA AND Co., Colombo. 








SUBSCRIPTIONS. 


Tae Enorveer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) !— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue ENGINFER is registered for transmission abroad. 

A complete set of Tuk Eyarveer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive Tue ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tun Parer Copres— 


Half-yearly .. £0 18s. Od. 

Yearly £1 168. Od. 
Turck Parer Copies— 

| 54) dae oe wea C6, ee ee ee Oe 

Yearly .. £2 Os. 6d. 


(The difference to cover extra postage.) 
Reapina Cases—The Publisher has in stock reading cases which will 
hold thirteen copies of Tak Enainger. Price 2s. 6d. each. 


ADVERTISEMENTS. 


&= The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and “ special” 

positions will be sent on application. 


l 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to enform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. ve 
notice can be taken of communications which do not comply with these 
instructions. mF 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


C. W. R.—Careful experiments have been carried out to test the value of 
coal protection, and that value is accurately known, and is much 
greater than you think. 

H. B. (Sunbury-on-Thames).—We do not know of such an expert. Pro- 
bably a short advertisement would be the best means of finding by 
offers what it is worth. The offer you name seems a very good one. 

Bury's First Liverpoo. —We have received several letters on this 
subject which it is quite unnecessary to publish. The question is of 
no real importance. All the facts are perfectly well known, and the 
methods of discussion adopted by our correspondents are quite unsuit- 
able to the pages of THE ENGINEER. 

A. M. L. (Milliken Park).—We do not know of a recent elementary book 
on the subject as you define your requirements, but the book in 
Weale’s Series on “The Power of Water as employed for Driving Mills 
by Water Wheels and Turbines,” by Glynn, and published by Crosby 
Lockwood and Sons, wi!l probably meet your requirements, or show 
you what further you require. The price is 2s. 

Srupent.—The differences in displacement and weight are due to strue- 
tural peculiarities and weights of guns, gun fittings, gun carriages, 
ammunition, &c. &c. These may each be small in itself, but the great- 
ness of the number involved renders the aggregate very large. It 
would be impossible to give any definite answer to your question, and 
we must ask you to rest content with this general explanation. We 
may add that guns of half the weight of older types are of greater 
power 

A. B. W.—You have made a mistake in calculating the stress on the 
boiler-plates, that is under 6 tons per square inch of section of the 
shell-plates. We suspect that you have taken the circumference of the 
shell as a factor instead of the diameter, and that you have divided by 

- 

1 instead of by 2. = : 
where p is the pressure, s the allowable stress per square inch in 
pounds, ¢t the thickness of the plate, /¢ the diameter in inches. Let the 
stress = 10,0001b., the thickness of the plate 1*5in., and the diameter 
2 x 10,000 x 1°5 
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for any other thickness and pressure. 
he treble-rivetted joints is 85, not 75. 





The rule for calculating the pressure is p = 


193in. Then we have = 1£5 Ib., nearly and so on 


The percentage of strength of 








MEETINGS NEXT WEEK. 
IRON AND Stee. InstitTvTe.—Bilbao meeting. Saturday, August 29th: 
Leave St. Pancras at 10.55 for Tilbury, and join the Ormuz. Monday, 
August 81st: Arrive at mouth of the Nervion, and Reception Committee 





from Portugalete by railway. On following days, papers and discussions, 
visits to various works and places of interest. Saturday, September 
12th: Arrival in London. 

CHESTERFIELD AND MIDLAND CountTIEs INSTITUTION OF ENGINEERS.— 
Saturday, August 29th, at 3 p.m., in the Stephenson Memorial Hall, 
Chesterfield. Papers to be discussed : ‘‘How a Mine may be Dry but 
not Dusty,” by Mr. G. Fowler; ‘The Yorkshire and Nottinghamshire 
Coalfield, Eastern Extension,” by Mr. W. 8. Gresley; ‘‘The Eastern 
Limits of the Midland Coalfield,” by Prof. E. Hull; “‘The Southern 
Limits of the Nottinghamshire Coalfield,” by Mr. G. E. Coke; ‘The 


to be read : “ Lifting a Vertical Rising Main by Expansion,” by Mr W. 
Howe ; ‘‘ Description of the Deposit at the Mill Close Lead Mine, Darley 
Dale,” by Mr. C. E. Parsons; *‘Pit-top Fencing Arrangement at New 
Hucknall Colliery,” by Mr. 8S. Watson; ‘‘The Gypsum Deposits of 
Nottinghamshire and Derbyshire,” by Mr. A. T. Metcalfe, F.G.8. 








DEATH. 


On the 20th inst., at 1, Granard-road, Wandsworth Commcn, S.W., 
WiiiiaM SHapton, M.1.M.E., aged 51. 
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Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and in consequence of | 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should j 
arrive not later than Three o'clock on Wednesday afternoon | 
in each week. 


Letters relating to Advertisements and the Publishing Department oy the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
thers to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
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PracTIcaLLy the only method employed at the present 
time for developing greater ballistic power in a gun is 
the lengthening of the piece. It may be stated with very 
little fear of contradiction that the various detrimental 
factors which originally obtained in the form of mecha- 
nical defects in the gun and projectile have been removed, 
so that the only direction in which higher effects can be 
sought is in the improvements of explosives, and in 
the manner of employing them. As there is little 
reason to doubt that very considerable improvements in 
the resisting power of armour remain yet to be dis- 
covered, it is evident that if no other means of increasing 
the ballistic power is employed than the lengthening of 
the barrel, the time cannot be far distant when armour 
will continually defeat the projectiles, because the many 
limiting elements in the practicable length of guns will 
render it impossible to proceed further in the direc- 
tion at present followed. Mr. Longridge has argued 
in an able paper, which we lately reviewed, for the 
increase of initial pressure or the reduction in the length 
of ordnance. He shows conclusively that a short piece 
would, under proper conditions, give ballistic effects equal 
to a longer one, but unfortunately he does not demon- 
strate how a gun is to be constructed which would stand 
for a lengthened period the enormous pressure he pro- 
poses employing. There can be no question, however, 
that in thenear future much higher pressures will have to be 
employed, unless some method of maintaining them at a 
high level over a greater part of the bore than at present 
is discovered, because the practical limits in the length of 
ordnance have now almost been reached. 

There are certain very obvious objections to long guns. 
A long piece is evidently not so handy as a short piece, 
and its vulnerability varies at least as its length ; the cost 
of it is greater, the time of manufacture longer, the pos- 
sibility of accidents and defects is increased, and so on; 
but there are certain other factors which are not so 
obvious, some description of which, we think, may be of 
interest to our readers. 

As the curve which most nearly represents the move- 
ment of a projectile in the bore of a gun is a parabola, 
there is a certain point at which any further increase in 
the length of gun is useless, if not actually harmful. 
Dr. Anderson, we believe, was the first to point out that 
as soon as the velocity of the projectile is equal to the 
velocity of the gases as they leave the muzzle of the gun, 
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that charge. By employing a larger charge and producing 
a larger quantity of gas, increased velocity si obtained 
economically by increased length; but we do not propose 
entering into any of the ballistic problems in connec- 
tion with long guns — we intend writing only of struc- 
tural and constructional points. It is probable that the 
efficiency of ordnance-would increase regularly with the 
increase of length till utterly impossible dimensions were 
attained. The factors which mark the limiting length 
are the subject of which we wish to write. To make 
ourselves quite clear, let us briefly sketch the construction 
of a modern gun. We will take, first, the case of a solid 
built-up gun, and, secondly, that of a Longridge, or wire- 
wound piece. 

The built-up gun consists essentially of several in- 
dependent layers of steel, the outer layers pressing 
closely on the innermost layer or barrel, and putting it 
into a condition of initial compression, thus increasing its 
safe total limit of expansion. The English Government 
specification for gun barrels and tubes stipulates that all 
forgings which are ultimately to be pierced with a hole 
exceeding 6in. in diameter must be worked up hollow, 
that is to say, that a hole must be made through the 
original cast steel ingot, through which a mandril can be 
put, and round which the ingot is to be forged up to the 
required length and diameter. The strength of the 
steel thus forged has to be raised by tempering. It 
is to be heated to a red heat and cooled in oil, and then 
annealed at the temperature requisite to give the neces- 
sary strength and elongation; the test is—vide “‘ Treatise 
on Service Ordnance” —to break at not less than 34 
| tons, and not more than 44 tons per square inch, and 
| to give an elongation of not less than 17 per cent. in 
|a length of 2in. The annealing also serves to remove 
| or modify the internal strains produced by hardening. 
| When the barrel has thus been treated, and has passed 
the tests satisfactorily, it is fine-bored and turned, great 
| precautions being taken to preserve its straightness. The 
| second layer, which may consist of two, three, or four 
separate hoops, depending on the length of the gun, is 
fine-bored ; the bore is carefully gauged to the thousandth 
part of an inch, and the first layer or barrel is made of 
an external diameter a certain calculated fraction in 
excess of this. The hoops of the second layer are now 
heated to a high black heat, and are dropped into place 
one after the other on the barrel, which, as they cool, 
they compress, thus reducing its internal diamever. The 
third layer is in turn put on ina similar manner. The 
barrel thus built round is gauged again for straightness 
and diameter. If bent, the gun must be straightened by 
careful application of pressure or hammering, and the 
reduced bore brought up to its correct size by rimering 
and grinding. This is, very roughly, a description of the 
methed of manufacture. The wire gun differs only in 
the fact that the second or third layer consists partially 
of solid steel, but mainly of a great number of layers of 
flat wire or narrow ribbon wound on to the gun under a 
|a definite calculated tension, accurately maintained by 
| mechanical means. 
| The gun, either solid or wire wound, is thus made 
| capable of withstanding the transverse or bursting strains, 
| but longitudinal stresses have to be taken into account, 
and cross-breaking strains due to the weight of the un- 
supported chase. The pressure of the powder gases on 
the base of the gun or face of the breech screw tends, 
it will be seen, to drive the barrel backward through 
the surrounding hoops, on account of the inertia of the 
latter; in the early days of breech-loading pieces, when 
the breech plug screwed into an enlargement at the end 
of the barrel proper, the entire longitudinal strains were 
taken by the single tube. In recent guns the stress is 





| more evenly distributed by screwing the breech plug into 
| the second layer instead of into the barrel, and in some, 


by means of a plug screwed into both barrel and second 
layer. Asall the layers are connected together by shoulders 
and joints arranged to take the pressure of the thrust, the 
whole piece is so tied together that the longitudinal strains 
are fairly evenly distributed. A.variety of joints have 
been tried and used; a good description of them will be 
found in “Artillery,” by Lloyd and Hadcock — those 
principally employed are the serrated joint, the screw, 
either buttress or angular, and the lock joint. The 
serrated, asits name implies, consists simply of a number of 
buttress rings, the vertical faces being presented to the pres- 
sure ; in longitudinal section these rings appear like the teeth 
of asaw; the expansion of those on one hoop by heat 
allow them to pass over the corresponding ones on the 
hoop beneath. The buttress screw is well known—it may be 
of single, double, or triple thread ; the lock joint is asimple 
form of bayonet catch. We should cbserve here that ‘no 
account is taken of frictional grip due to shrinkage, for it 
is considered as extremely probable this becomes loosened 
by the elasticity of the different layers asserting itself 
more rapidly towards the interior as soon as the highest 
pressure has passed, whilst there is still a considerable 
longitudinal stress.” This is quoted from the ‘ Treatise,” 
and it should be observed that the only longitudinal 
stress allowed for is one calculated on the basis that the 
gun is a chamber closed at one end by the breech screw, 
and at the other by the projectile. Such a supposition is 
probably by no means accurate, but it certainly is suffi- 
cient to cover all longitudinal strains however caused. 

It must be perfectly obvious to all persons acquainted 
with workshop practice that there are very many diffi- 
culties to be contended with in the manufacture of guns 
made on the system we have briefly described, but the 
exact nature of these difficulties would scarcely occur to 
others than those intimately conversant with the prac- 
tical construction of ordnance. We do not, for example, 
bring to mind any other craft which calls for the neces- 
sity of boring a tube from 45ft. to 50ft. long throughout 
its entire length to a diameter which must not vary more 
than a few thousandths of an inch, and must be to a 
definite stated diameter, or one that requires anything 
resembling the rifling of a gun; nor do we know of many 
that demand the nice handling necessary to the shrinkage 
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varying diameters throughout its length; or one in which 
layers of steel wire have to be wound on to a drum per- 
fectly evenly, and with definite stated tensions varying 
between twenty and forty tons per square inch. Yet 
these are but a few of the daily jobs of the big gun 
maker, and it is these things that make the price of guns 
what it is; and it is the continually augmented increase 
in these difficulties, as the size, and particularly the length 
of the gun, is added to, that tends to put a limit to 
the practicable size of ordnance. However, there is 
probably nothing of which engineers are incapable 
in their own line, and all constructive obstacles would 
be overcome if it was necessary; moreover, it is probable 
that constructional problems could be solved; many of 
them find their solution in greater accuracy of manufacture, 
as, for example, in the more absolute making of joints. 
The one great difficulty in the manufacture of very long 
guns is the maintenance of their straightness. It is sufli- 
ciently awkward to keep a piece 50 calibres long straight 
to a minute fraction of an inch; but what would it be 
with a piece 70 calibres in length? Then, the bending 
produced by firing caused by the powder gases heating the 
upper side of the barrel more than the lower would be 
considerably magnified by any additional length, so that 
what would be gained by power in a very long gun would 
almost certainly be lost in accuracy. The handling of the 
gun in action and its vulnerability must also be con- 
sidered. A few years ago the idea of a gun 45 calibres 
long would have been ridiculed, yet to-day it is an accom- 
plished fact. All things combine to favour shorter 
ordnance, and we can fully commend our Government in 
their adherence to a comparatively short gun—40 calibres 
—when other nations are demanding 45 and 50 calibres. 
The time of the shorter gun will certainly come again, 
for the slight gain in power is not sufticient to compensate 
for the increased cost, weight, vulnerability, and inaccu- 
racy of the longer pieces. ‘‘ Men,” said Denys, “ will 
shoot at their enemies with the hittingest arm and the 
killingest, not with the longest and missingest.” 


HOW ARE OUR TRAMWAYS TO BE WORKED ? 

WE seem almost as far as ever from a solution of the 
problem of tramway haulage. Paper after paper has 
been written, all of them supported in their main argu- 
ments by statistics of the cost of working, and by facts 
and figures convincingly setting forth the advantages of 
the one or of the other system favoured by their authors. 
The predicament in which the Glasgow Tramways Com- 
mittee finds itself shows that there is to-day almost as 
much difficulty in making a selection of satisfactory 
systems of mechanical haulage as there was five years 
ago. In February of this year the Tramways Sub-Com- 
mittee of that Corporation decided that one of its 
inembers—Mr. Crawford—should accompany Mr. Young, 
the general manager of the Glasgow Corporation Tram- 
ways, upon a tour of inspection of the various mechanical 
tramway systems on the Continent. These two gentle- 
men prepared an elaborate report as a result of their 
investigations at Brussels, Rouen, Paris, Hanover, Ham- 
burg, Berlin, Dresden, Buda Pesth, Milan, and Genoa. 
Their conclusions and recommendations were :—Firstly, 
“The time has arrived when the Glasgow Corporation 
should make arrangements for beginning, as soon as they 
conveniently can, to work some of the tramways by 
mechanical traction. Secondly, the overhead system 
of electric traction is the best we have seen, and can be 
made quite applicable to any part of the city. Thirdly, 
the Corporation should begin by testing this system on 
one important route. Fourthly, in the erection of the 
overhead lines the cross-span wires should be fixed to 
buildings, wherever practicable. Fifthly, the installation 
at Hamburg, being the largest installation of electric 
traction in Europe at present. is one which should be 
specially included in the list to be inspected.” 

It might have been thought that these conclusions were 
sufficiently definite to enable the Corporation to proceed 
with the trial of the system recommended. The report 
was, however, only preliminary to the visit by a second 
and larger deputation of the Tramways Sub-Committee 
to some of the principal places where electric traction is 
employed. This deputation has drawn up a report in 
which systems other than those of electric traction are 
but little referred to. The report of Messrs. Crawford 
and Young made it so obvious that the electrical systems 
were apparently the best, that these were alone seriously 
considered ; and the Sub-Committee reported that the 
overhead system was, on the whole, the most efficient 
yet demonstrated by practical working, and they recom- 
mended the Corporation either to test the overhead 
system on one route or abide by horse traction for a time, 
and watch developments. The question has, however, 
not yet been quite settled, for the General Council 
has further remitted it to the Committee. To those, then, 
who have to decide upon a line of action which may 
commit a town to a considerable expenditure, the selection 
of a system of tramway working is, as we stated in the 
beginning, still very difficult. 

Why then is it that this difficulty remains, and how is 
it that, in spite of the rather attractive successes on some 
lines, the Glasgow Corporation still finds horse traction 
better than the uncertainties which exist, or they imagine 
to exist, with all other systems? This, at all events, 
appears to be their conclusion, even after painstaking in- 
vestigations and reports by their own deputation and 
their own Sub-Committee. The systems at their com- 
mand are five in number, namely, steam, compressed air, 
cable, electrical, and gas. The choice seems to be wide, 
but it is rapidly narrowed if we admit that that system 
is the best which most nearly renders every car indepen- 
dent of a base for its means of locomotion, and whether 
this be admitted or not, it certainly is a system which 
offers most attractions to the traffic manager. Unfortu- 
nately these systems, so far as they have hitherto been 
tested by extensive working, have either been too costly 
in working, or have been attended by objections which 
have put them out of use. The steam tramcar or steam 





hauled tramcar as hitherto tried in Great Britain must be 





looked upon as a failure, or as in some respects so 
objectionable that its use is only continued for special 
reasons. The ordinary locomotive will probably con- 
tinue unsatisfactory for tramway work; but this does not 
preclude the possibility of construction and working of a 
steam tram motor of an entirely different kind, which 
may prove a success. Experiments and trials upon a 
somewhat extended scale afford considerable promise of 
success on lines initiated by Perkins, Serpollet, and others. 
These tramway motors are not, however, available at 
the present moment, and compressed-air motors do not 
give much hope; for even if compressed-air working were 
not in itself too costly, it is a system which depends too 
much on a central station; or, in other words, is one in 
which each car too soon finds a limit to the distance it 
can travel. Even with the moderate pressure com- 
pressed-air system for which air mains are laid along 
the whole line, the cost of working and installation does 
not enable us to look upon it favourably at present. 

The cable system offers many advantages, but cheap- 
ness of installation, of repairs, and freedom from objec- 
tion to those who live along its route are not among 
them, and it is one which is quite impossible in the 
streets of many of our towns; moreover all the cars along 
the whole length of the line may at any time be brought 
to a standstill by central station troubles. The latter 
objection is, of course, one which equally obtains with 
electricity, whether on the overhead or the conduit 
systems. Accumulator cars we need hardly mention, as 
secondary batteries at present appear to be out of the 
question for working on a large commercial scale. There 
remains the gas traction system, according to which 
every car is independent, can run on any tramway on 
which heavy horse cars can be used, and with which 
central station requirements are very moderate in cost, 
and may be duplicated or numerous, according to the 
length of the line to be worked. 
moreover, to be very economical in working expenses, 
judging by what has been done by the numerous cars 
which have now been running for a considerable time in 
Dessau and Dresden, and those that have been at work for 
a few months on the Blackpool and St. Anne’s Tramway. 
Whenever a Corporation is asked to decide upon the 
employment of mechanical haulage for its tramways, it is 
asked to commit itself to a very considerable expendi- 
ture, and it cannot be wondered at that Corporations 
hesitate and refer the question back to sub-committees 
for reconsideration. A system which can be tested at 
comparatively small expenditure should therefore com- 
mend itself to those who realise their responsibilities in 
the expenditure of public money; and the gas system 
certainly has the advantage in this respect, especially 
in towns and cities like Glasgow, where the gasworks are 
the property of the Corporation. 

In our two last impressions we have published a paper 
on mechanical haulage, in which Mr. J. Sturgeon reviews 
the various systems in use in this country and abroad. 
Such a review might be written which would, to some 
extent at least, lessen the difficulties which the members 
of Town Councils now meet with in studying this ques- 
tion; but Mr. Sturgeon, although bringing forward some 
useful suggestions with regard to cable tramways, has 
failed to free himself of a strongly partisan spirit, and the 
questions most at issue remain where they were before 
he began his paper, and where we must leave them now. 
With regard, however, to the various systems of inde- 
pendent motor tramcars, more especially of electrically- 
propelled cars, it must be remarked that so long as the 
electrician needs two 15-horse, or even two 25-horse 
power motors per car, as he does at present, this system 
is not likely to become one of low-working expenses. 


BRIGHTON BEACH. 

In our issue of October 5th, 1894, we sketched out 
under the above heading, what was then proposed to be 
done towards the improvement and protection of the 
foreshore at Brighton. In our subsequent issue of 
November 1st, 1895, we briefly reviewed progress then 
made with the works, and we now propose to remark 
upon its present condition of advance. 

In our several previous articles upon this subject we 
have always stated the view that the chief danger to be 
apprehended was upon the section of the beach lying 
between the sea wall at Hove and a point somewhat to 
the eastward of the West Pier. We shall commence our 
observations on the present occasion by reference to the 
result of our recent visit to that section. It is here that 
is now proceeding the construction of the sea wall that, 
from the outset of the dangers that have arisen, we con- 
tended must prove to be inevitable. From time to time 
in previous articles we named the groyning that was 
being executed in lieu of this as involving an expendi- 
ture for what must be at the best but a temporary 
expedient. So it proved to be, and the sea wall. 
between 1600ft. and 1700ft. in length, has now progressed 
towards completion for, we should say, somewhat more 
than half its contemplated length. This wall starts 
from the eastern terminal of the Hove sea wall, at 
which point we observe that the Hove authorities have con- 


which, we much fear, must seriously increase the danger 
of erosion upon the adjoining Brighton beach. It has 
not been attempted to preserve the same line of frontage 
as that of the Hove wall. The junction of the new work 
with this is made some 40ft. or 50ft. inshore of that line. 
It cannot be doubted that ina sense this break to the con- 
tinuity of the frontage constitutes an element of future 
possible danger, producing, as it does, an embayment 
wherein the sea may exercise a dangerous run. But we 
have before explained that the class of visitors to Brighton 
requires a shingle beach, while those resorting to Hove seem 
willing to dispense with it. Hence the attempt to retain 
this shingle by setting the line of the new wall more in- 
land. As nearly as we were able to judge in the incom- 
plete condition of the wall, its height above the shingle 





beach averages about 8ft. But apparently it has been 
necessary to carry the work down to some considerable 
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plated, at about 20ft. to 22ft. The heavy character of the 
work is apparent from these figures. To the eye it pre. 
sents but a comparatively insignificant appearance. At 
the point where work was proceeding at the time of our 
visit much heavy close timbering was required to pre. 
vent the shingle falling in upon the men engaged in 
the excavation, then almost at its maximum depth. 
Constant pumping has to be maintained to keep the 
trenching opened free from the influx both of sea- 
water and of land springs. This wall is prac. 
tically completed for about 1000ft. of its intended ful] 
length. Some of the sloped descents from the wall 
summit to the beach left in front of it are completed, and 
should, it would seem, afford as ready access for boating 
and bathing purposes as need be desired. 

For the further gathering and retention of the shingle 
for this beach, there have been finished to the west 
of the pier two fine concrete groynes, these being aided 
towards their purpose by the new drainage outfall, 
which is also in concrete. At the time of our visit the 
wall had not reached the pier line, but a commencement 
was being made adjacent to the concrete groyne imme- 
diately to the east of that structure. Judging from what 
was visible to us, we should estimate that this new sea 
wall will have a thickness of about 12ft. at the base, and 
of 3ft. at the coping level, while throughout it will average 
about 20ft. in height. The material used is of concrete 
blocks with cement dowelling, the seaward face, or such 
parts of it as may be hereafter exposed to wave action, 
being constructed of similar blocks faced with large flints 
closely set and massively pointed in ccment. It will, 
perhaps, be remembered that some years back two or 
more long timber groynes were built on this section in 
the hope of gathering shingle. Only one of these now 
remains, and that in such a battered and distorted 
condition that it is searcely likely to stand the sea attack 
of many more gales from the south-west. We could 
obtain no exact information as to the point that will 
form the eastern terminal of the new wall. There are 
two fine concrete groynes to the eastward of the pier, and 
we conjecture it to be the intention that the more east- 
ward of them is to terminate the wall. But it is 
rumoured in the town that the Beach Committee incline 
to the belief that it will prove necessary ultimately to 
continue this work right along the sea face, as far as the 
large concrete groyne at the end of East-street. If this 
view be correct, the intended length of wall will have to 
be more than doubled, and the present estimate of some 
£19,000 or £20,000 for this section of the defence works 
will probably have to be increased to about £50,000. or 
even more. 

Moving on eastwards, and passing the massive groyne 
last referred to at the end of East-street, we were glad 
to notice evidences of some increase of shingle deposit 
in the embayment made by that groyne ; and as far as the 
| starting point of the hideous skeleton pier that so greatly 
disfigures the Brighton frontage, there is quite a large 
accretion of beach of recent addition. But between this 
point and the Chain Pier shingle is chiefly conspicuous by 
its absence, and the sole defence remaining is the masonry 
of the Aquarium wall. Sooner or later, if the effect of 
the works at the west end that we have described should 
not bring about improvement at this point—and time 
alone can decide whether they will accomplish this- 
something will have to be done in the way of protective 
work here. Entering upon the Madeira Walk, it is 
noticeable that while fighting the dangers of the sea, the 
authorities are not relaxing their efforts to render their 
town as attractive as possible to visitors. Great progress 
has been made with the fine covered arcade that ere 
long will extend the whole length of this Madeira Walk, 
and its extension was busily progressing at the time of 
our inspection. The facade of this covered walk is really 
imposing in appearance. The filling in of the spandrils 
of the cast iron semicircular arches with triangular 
tracery work, similar in pattern to the much-admired 
stonework on the garden front of the Pavilion, produces 
a very light and pleasing effect. But we must leave 
further mention of this ornamental addition to the 
features of the sea front, and proceed towards the 
defensive works in hand at the easternmost point of the 
beach. 

We think it evident that from the Chain Pier to within 
some 400 yards of the boundary last named there has 
been an improvement in the amount of shingle during the 
last two years. This is now ample for protection during 
all but very violent gales. It is difficult to assign the 
proportion in which the work proceeding opposite to 
Kemp Town has been undertaken for self-preservation 
or for improving the attractive qualities of that end of 
Brighton. These are, however, of a very extensive 
character, and no doubt are rendered necessary by 
the ever-present danger of recurring falls of the 
cliff at the point known as Black Rock. About 
400 yards before this is reached many indications 
are visible of the extent to which the sea in rough 
weather attacks the shore. The roughly-formed road- 
way in continuation of the present drive has been 
washed away to a considerable extent. Piling faced by 
stout planking is in course of erection throughout this 
section. The height of this above the shingle is about 
10ft., and the line adopted for it will permit of the con- 
templated width of carriage way being secured, while 
the shingle seaward of this defence will sufficiently break 
the force of any seas that may attack it. This piled work 
will extend to the solid concrete works at the town 
boundary, at present only about one-third of the full 
distance being finished. These concrete works include 
two long and massive groynes, having an interval 
between them of about 120 yards. These are almost 
completed. The eastern-most starts from the barrelled 
brick revetment built some years back to secure the cliffs 
from further undermining, and it marks, we believe, the 
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concrete groynes is in course of construction a sea wall 
of considerable magnitude. We have in previous 
articles quoted the chief dimensions of this, and must, 
therefore, only now say that, roughly speaking, about 
one-third of the whole work is complete, the wall through- 
out its length having been built up to an average of about 
6ft. above ground level. By its construction the sea 
will be kept back about 150ft. from the chalk cliff, ample 
space being thus secured for the completion of the marine 
drive in continuation of what is termed the Madeira 
Walk. The system of construction, both of the groynes 
and of the sea wall, is similar to that described as employed 
at the western works. The facing of closely pointed 
flints, common to all the concrete works hitherto con- 
structed at Brighton, seems to be admirably adapted to its 
purpose. On none of these that have stood exposure to 
the sea for some ten years or more could we detect any 
signs of injury, and it is. we believe, claimed for this 
description of facing that it prevents any chance of the 
interior concrete deteriorating by chemical action in the 
way that has been observable on some lately exe- 
cuted marine works. From all that we could 
observe during the course of our inspection, the various 


works are being thoroughly done, and _ promise 
permanence. The sole exception, perhaps, to this 


prospect is the timber retaining work to which we have 
above referred. But even this may be held to be an 
adequate defence for the next twenty years to come, and 
it is more than likely that, long ere the expiration of such 
a term, the increased deposit of shingle that may be 
expected will have rendered its renewal unnecessary. 

We cannot close our present remarks on the Brighton 
beach without some reference to the novel line of tram- 
way in course of execution between the eastern end of 
the town and Rottingdean, a small town 2} miles distant 
from the boundary groyne. The rails for this system, 
which we have before described and illustrated in these 
columns, are now fully laid, but unfortunately the condi- 
tion of the tide at the time of our visit did not permit of 
any examination of these. Some change in the design of 
the two concrete groynes above described after the rails 
were laid necessitated a considerable length of these last 
being lifted and relaid at a level permitting of their sur- 
mounting the extremities of the groyne as eventually 
built, instead of, as at first intended, passing altogether 
seaward of them. In spite of the delay caused by this 
change, the directors of this novel line confidently expect 
to have the trestle-raised cars running regularly upon it 
during the present summer. To the eastward of the 
concrete groyne which bars the further progress of Volk’s 
electric tramway there have been erected on iron piling 
the waiting - rooms and offices required for the new 
service, into the cars of which passengers by the present 
tramway will exchange for the continuance of their rail: 
sea trips eastwards. At Rottingdean will be situated the 
generating station for this novel experiment in passenger 
transport. The pier terminus there is well advanced, 
and is plainly visible from the Brighton end of the line. 

Year by year the combat of this town with its insidious 
enemy acquires fresh importance. Asthe many pleasure 
resorts on the south coast widen their boundaries, the 
sea defences of a past generation become obsolete. At 
several of these large expenditure has had to be incurred 
within the last few years. Notably has this been the 
case at’ Hastings, and the necessity referred to seems regu- 
larly to progress eastwards. We hear that it has now 
come to the turn of Folkestone to consider gravely what 
must be done to save its beach from destruction. The 
advice of eminent experts in marine defence work has 
been sought by its authorities, and doubtless the experi- 
ence gained at Brighton will be utilised to enable efficient 
defences to be planned. 


ae -——— 


THE NEW RAILWAY IN DURHAM, 


THE utilisation of the old mineral line from Consett by 
Annfield Plain, and its conversion into a passenger railway, 
is another indication of the development, if slow, of the 
railway system in the county which is its birthplace. The 
old Pontop and Tyne Railway was one of those that were 
numerous in the North—a line that was intended largely for 
the shipment of coals. Collieries developed the population, 
and the need for further facilities of trade became apparent, 
and have ultimately been met. Two years ago a portion of 
the line from near Birtley to Annfield Plain was opened out, 
and proved to be a feeder of the passenger traffic of Durham; 
and soon after the contract was let for the section of line 
from Annfield Plain to the junction near Consett with the 
old Derwent Valley and Stockton and Darlington branches. 
The line now completed by Messrs. J. D. Nowell and Son, 
London, is comparatively short, but it forms the uniting 
link between the Team Valley and Derwent Valley branches 
of the North-Kastern Railway, and it gives a fuller service 
for the growing population of one of the mineral centres of 
what is still our chief coal-producing county. From Annfield 
Plain to Blackhill the distance by the new line is six miles 
sixty-nine chains only; but the mileage is productive of 
large traffic, both coal and iron ore being largely carried east 
and west. There are other schemes for which the North- 
Kastern Railway has power which are needed to develope 
further the coal trade of the great mineral county, and it is 
possible that some of these may soon be begun. There is, 
for instance, that intended to tap the unopened coalfield 
between Castle Eden and Seaham, on the east of the county, 
for which parliamentary powers were obtained three years 
or so ago, which would well repay its opening, for it is not 
alone in the coal that is carried from the pits, but in the 
large passenger traflic that is concurrent with that of the 
coal, that there is found a return for the expenditure, as 
Well as in the fostering of the general goods trade. The 
North-Eastern Railway has a rich inheritance in the county 
of Durham, and of late in the west the company has shown 
& strong desire to give it the needed facilities for expansion. 
It is a wise policy that may with advantage be extended to 
other parts of the north-east. 


CIVIL ENGINEERING LEGISLATION IN MANITOBA, 


Tue Provincial Government of Manitoba, Canada, bas 
passed the “Manitoba Engineers’ Act,” prepared by the 








Canadian Society of Civil Engineers, which incorporates that 
Society and makes it illegal for any person to style himself a 
civii engineer, or to practise as such, unless he is a member 
of the Society, or of some foreign national society in good 
standing. The general purport of this Act is shown by the 
following extract :—‘‘ On and after the 1st day of July, 1896, 
no person shall be entitled within this province to take or 
use the name and title of ‘ Civil Engineer,’ or any abreviation 
thereof, either alone or in combination with any other word 
or words, or any name, title, or description implying that he 
is a member of the said (Canadian) Society of Civil Engineers, 
or act as engineer in laying out, advising on, constructing or 
superintending the construction of any railway or public 
work, or any work upon which public money is expended, 
the cost of which shall exceed 500 dols., unless such person is 
a member of the Society hereby incorporated and registered 
as such under the provisions of this Act, or unless he is a 
duly qualified civil engineer, and entitled to use the title of 
Civi: Engineer by virtue of some statute in force in this 
province, or by the authority of some institution of learning 
in this province having authority to confer degrees in civil 
engineering, or unless he has been practising as a civil 
engineer in this province at the time of the passing of this 
Act, or unless he is a member in good standing of some 
institr tion of civil engineers in Great Britain and Ireland, or 
of some National Society of Civil Engineers of good standing 
in ary foreign country.” 


A GIGANTIC COAL MONOPOLY. 

We have excellent reasons for announcing the projected 
formation of a coal ring for London. The capital available, 
not ore sixpence of which will be obtained from the public, 
is stated to be five millions sterling. If the scheme is carried 
through, the entire metropolitan coal market will be in the 
hancs of a small syndicate. More than this we do not feel 
justified in saying at this moment. The importance of the 
scheme it is impossible to overrate. 








LITERATURE. 


Domesiic Sanitery Drainage and Plumbing. By W. R. 
Macvuire, Assoc. Inst. C.E.I. Second Edition. London: 
Kegan Paul, “rench, Triibner,and Co. 1896. 

Tuts, in book form, is a series of lectures given by the 

author to technical teachers of plumbing, journeymen 


plumoers, apprentices, and others, at the Central 
Technical Institute, South Kensington. In an intro- 


duction, the author refers to the antiquity of the plumb- 
ing craft, and to the admirable work of plumbers even as 
far bask as the days of Rome, Pompeii, and the com- 
paratively recent times of 530 years ago, when King 
Edward III. issued an ordinance concerning plumbers, 
plumbing, and the public. The plumbers of those days, 
and those who have worked in the craft from then until 
the last few years, seem to have done remarkably well ; 
and if we except the odd job man, and those who are 
chiefly employed by the little repairing builders, the 
plumbers will probably feel proud of their attainments in 
handicraft if they equal those of days so long ago. 
is no doubt, however, that the plumber who has some 
notiors of elementary hydraulics, which he may gather 
from the first chapter of this book, will be the better at 


leasy as the erector of plumbing work, than without it; | 


but generally speaking, the work in which this know- 
ledgei s required is not that of the craftsman, but that of 
the foreman, or of those above him, namely, the architect 
and the engineer. The same may be said of the chapters 


on sewerage and drainage, and of those on sanitary appli- | 
The book is, however, one which will be found more | 


ances 


useful to those who, like the author, have to teach the | 
subjects intended to be useful to plumbers, and to those | 
as builders, architects, and engineers, who are occasion- | 
ally concerned with plumbers’ work and domestic sanitary | 


arrangements. 


Applied Magnetism. By J. A. Kincston, B.A. London: 
H. Alabaster, Gatehouse, and Co. 1896. 

Tuts work is intended as an introduction to the design 
of electro-magnetic apparatus. The author remarks that 
during the last few years very great progress has been 
made in the practical science of magnetism. It was 


impossible ten years ago to calculate the output of a} 


dynamo; now, thanks to the work of a number of scientists, 
it is comparatively easy. Mathematics have been avoided 


wherever possible, and paragraphs are marked with an | 


asterisk where the integral calculus is used. In the 
opening chapter the author deals with the general prin- 
ciples of magnetism, and cites the results obtained by 
Dr. Hopkinson. He points out that there is no magnetic 
screen and states that in some early examples of dynamos 
and alternators, the magnetic leakage was equal in 
quantity to the useful magnetic flux. Chapter IV. deals 
wit: the tractive force of magnets and current reactions. 

The law of magnetic traction was confirmed by the ex- 
periments of M. Bosanquet, and the results obtained are 
compared with the values deduced from the formula. 
The author alludes to permeameters, and states that their 
accuracy has been questioned ; but although the results 
obtained may not be mathematically exact, they are, in 
our opinion, quite accurate enough for ordinary pur- 
poses, as in such cases it is comparative values rather 
than absolute values which are required. 

Chapter V. deals with the generation of electromotive 
force. On page 92 the author gives a strange explana- 
tion of the transmission of magnetic flux. He supposes a 
complete ring of iron, and says there are two conceivable 
ways in which the flux might grow. Ifthe ring has an 
electromotive force suddenly introduced at a point, then 
an electric current will be caused to flow in a right-hand 
and aiso in a left-hand direction round the ring. It is 
difficult to understand what the author means by suddenly 
introducing an electromotive force at a point. Itis, of 
course, obvious that a current will flow in parallel round 
both semicircles if there is a difference of potential 
between the two points at opposite ends of a diameter ; 
but be continues by stating that it is conceivable that 
magnetic flux might be transmitted in a similar manner, 


but that this is not the case, as the magnetic flux is trans- 
mitted across the space in the centre of the ring. He 
proceeds to state that thisis proved, because when a con- 
ductor is passed between the north and south poles of a 
horseshoe magnet, an electromotive force is set up in it. 
No doubt there are lines of force in the open space in the 
centre of the ring, but to say that the flux takes place 
across the open space in the centre of a closed ring is a 
strange way of explaining the actual occurrence, and his 
proof is stranger still. 

He then deals with the theory of alternators, and 
explains the action of the armature coils cutting the lines 
of force. The direct current dynamo is described, and on 
page 158 the author talks quite naturally of the flux 
across t*e air gap between the poles of the magnet, and 
speaks of une leakage. 

Chapter X1{. deals with alternating magnetic flux and 
with transformers. The latter part of the book describes 
the application of motors to machinery, and illustrations 
show indirect driving by belting or worm gearing, but we 
believe that in the future the motors will generally be 
built as part of the machines, except in cases where each 
machine takes a very small amount of power, then the 
use of shafting and belts is probably the best solution of 
the difficulty, the shafting being driven by a motor. The 
author concludes with a description of a 50-kilowatt 
inductor alternator recently designed by himself, and gives 
very complete details of the dimensions, magnetic calcula- 
tions, &c. The book is written rather more from a 
laboratory point of view than from that of the practical 
engineer, and we think that sufficient care has hardly 
been given to phraseology in describing phenomena. 





SHORT NOTICES. 


Chamounix and the vange of Mont Blanc. A guide by Edward 
Whymper, with illustrations and maps. London: John Murray. 
1896.—This is an admirable little book by an author whose compe- 
tence for the task of writing it needs no recommendation. It is 
full of the information that a guide-book should contain, and 
beyond this it may be read with much interest in an English railway 
carriage, or the seclusion of our own homes. 

The Drainage of Villages. By Wm. Spinks, Assoc. M. Inst. C E. 
London: The Sanitary Publishing Company, Limited. Price 1s. 
net ; cloth, 1s, 6d. net.—This little book will be found very useful 

to those who have to enter upon the preliminary considerations 
| which precede the decision of a parish council as to what it shall 
do before it launches upon the heavy expenditure of a drainage 
system. It also provides a very good introduction to other books 
and reports which are freely referred to and are necessary to any- 
one who has to enter upon the drainage of villages. 

Early Work in Photography: A text-book for er By W. 
Ethelbert Henry, C.E., with a chapter on lenses by H. Snowden- 
Ward. Illustrated with an actual negative and itive on 
celluloid, and numerous explanatory diagrams throughout the 
text. London: Dawbarn and Ward, Limited. 1896, Price 1s. 





There | 


net., cloth 1s. 6d. net.—After an introductory chapter and a page 
devoted to hints to beginners, clearly written, first lessons suffi- 
| ciently illustrated in printing, toning, and development are given, 
| followed by instructions in printing from negatives, dark room 
work and fittings. Facts about light and lenses, failures, causes 
| and cures, the after treatment of negatives and various useful 
| formule, weights, and a glossary of terms, complete a useful 
little book which takes the learner in hand as a beginner. 


BOOKS RECEIVED. 

Journal of the Royal United Service Institution. 
London: J. J. Keliher and Co. Price 2s. 

Knowledge. An Illustrated Magazine of Science, Literature, and 
| Art. September, 1896. London: T. Thompson. Price 6d. 
Journal ef the United States Artillery. Vol. VI., No.1. July- 
| August, 1896. Virginia: Artillery School Press, Fort Monroe. 

Thames Bridges, from the Tower to the Source. By James Dredge. 
To be completed in seven parts. Part III. London: Offices of 
Engineering. Price ds. 
| Journal of the Western Society of Engineers. Papers, Discussions, 
| Abstracts, Proceedings. Vol. 1., No. 3, June, 1896. Chicago: 
| Published bi-monthly by the Society, 1737, Monadnock Block. 
Programme of Technological Examinations, including Reyulations 
| for the Registration and Inspection of Classes in Technology and 
Manual Yraining. Examinations Department, Exlhalition-road, 
London, S.W. Session, 18€6-97. London: Whittaker and Co. 
| Price 10d. net. 

Sixteenth Annual Rey ort of the United States Geological Sui vey to 
the Secretary of the Interior, 1894-95. Charles D. Walcott, director. 
| In four parts. Part 11.—Papers of an Economie Character, Part 
111.—Mineral Resources of the United States, 1894. Metallic Pro- 
ducts. Part IV.—Mineral Resources of the United States, 1894, 
Non-metallic Products. David T. Day, Chief of Division. Washir g- 
| ton: Government Printing Office. 1895. 

A Practical Treatise on the Construction of the Power Locm and the 
Art of Weaving. All descriptions of Texture Produced by Leaves of 
Heddles, Iilustrated with Diagrams, with Calculations and Tnstrue- 
tions for the Production of Cotton, Woollen, Linen, and Jute Fabrics. 
Intended as a Text-book for those engaged in the Trade. By Alex. 
Brown. Seventh edition, re-written and brought up to date. 
Dundee: James P. Mathew and Co. London: Simpkin, Marshall, 
and Co. Price 3s. 6d. 


August, 1896. 








CATALOGUES. 


Messrs. Charles Winn and Co., Birmingham.—A nicely appointed 
sectional catalogue and price list of boiler mountings and steam 
fittings. 

The United Asbestos Company, London.—‘‘ Salamander ” unin- 
flammable wall and ceilings decorations. 

Thomas Greenwood, Halifax.—Catalogue of new and second- 
hand engineers’ tools, wood-working machinery and contractors’ 
plant. 

C. A. Zadig and Co., London.—Portable railway, tip and con- 
tractors’ wagons, for industrial, contractors’ and builders’ purposes, 
agricultural estates, &c. 

Appleby’s Handbook of Machinery. Section I., Prime Movers, 
E. and F, N. Spon. Price 3s. 6d.—The author of this book, Mr. 
C. J. Appleby, M. Inst. C.E., is a member of the firm of Jessop 
and Appleby Brothers, Leicester. In the preface he states that 
the book is intended to cover the ground left vacant between text- 
books and treatises and the ordinary catalogue, and presents in- 
formation with regard to the construction, the approximate prices 
of the machines described, the probable output, and other data, 
which will serve as a basis for estimating the cost of the machinery 
and the expense of working it. The book is the first of a series of 
seven which are about to be published, and which collectively form 
a revised and elaborated new edition of the handbook published 
as long ago as 1869. It is well bound and printed, and a handy 
size withal. 
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THWAITES’ MOTOR GAS PRODUCERS. 





For some time an experimental and demonstrating instal- 
lation of gas producers, gas engines, and dynamos has been 
in operation on the premises of the Motor Gas Syndicate, 
at Stoke Newington. The gas-producing apparatus includes 
one of Thwaites’ “‘ simplex” and one “ duplex” gas producer, 
working with various kinds of fuel. In our impression of 
July 5th, 1895, we published some particulars of this plant, 
and gave some results of the use of the gas in the gas engine 
there at work. Since then a series of tests of these motor 
gas producers have been carried out by Mr. G. Cawley, 
M.I.M.E., Westminster, from whose report the following 
information has been extracted. 

The object of the tests was to obtain the economical effi- 
ciency of the gas-producing plant in combination with a 
high-class gas engine, as compared with other means of 
obtaining motive power from fuel. The comparative efficiency 
is expressed by stating the required weight of any given fuel 
to produce one indicated horse-power per hour in a well- 
arranged gas engine. The report says the brake horse-power 
might have been taken as the comparative unit, but that 
would include the “mechanical efficiency ” of the gas engine, 
which is a matter outside of your producer plant efficiency ; 
and therefore the indicated horse-power has been selected as 
the basis of measurement as regards fuel consumption. The 
selection of this basis has the advantage that it does not 
involve any particular make of gas engine. 

The station is situated at the end of Stamford-terrace, 
Stoke Newington. It comprises two buildings—a producer- 
house and an engine-house. Between the two buildings is 
placed a gasholder, and outside the producer-house are four 
lock-up fuel bins, for storing respectively anthracite, steam 
coal, slack, and coke, in sufticient quantities for a lengthy 
test. 

The producer-house measures internally 20ft. by 25ft. Sin. 
Within it are placed a “ simplex” and a ‘‘ duplex” gas pro- 
ducer, together with certain accessory plant. The outside 
diameter of the “‘ simplex” producer cupola is 3ft. 1jin., and 
the height 8ft. 4in. The external diameter of the cupolas of 
the “duplex” producer is 2ft. llin., and the height 10ft. 
The cupola shells are made of wrought iron plates riveted 
together. Both the producers are provided at the top with 
fuel hoppers arranged to prevent the escape of gas when 
charging the producers with fuel, and charging platforms. 
Each of the cupolas is provided with several sight holes, 
fitted with sliding coverlids, and also with door frames and 
special doors for use when lighting the fire at starting, and 
for inserting stoking tools to loosen and clean out the ashes 
and clinkers when necessary. Either steam or fan blast can 
beapplied. For the steam blast, Kérting’s steam blowers are 
used—one to the “ simplex,” and one to the “duplex.’’ The 
steam for these is obtained from a small vertical boiler, 5ft. 
high, and 2ft. 6in. in external diameter. This boiler has one 
cross tube in the furnace. The safety valve is loaded to blow 
off at a pressure of 75 1b. per square inch. The feed-water is 
supplied to the boiler by a small donkey pump. The fan isa 
Yin. “ Hodges’ patent triplex compound blower,” and usually 
runs at about 4000 revolutions per minute. This fan can be 
either driven by a small electro-motor or a gas engine, both 
of which have approximately one brake horse-power capacity, 
which is amply sufficient for the fan. The current for 
the electro-motor is obtained from a dynamo, driven by 
the large gas engine in the engine-house. The boiler, 
electro-motor, and gas engine are situated at the end of 
the producer-house nearest to the gasholder. A wrought 
iron water tank of about a cubic yard capacity is placed 
over the boiler near the roof for supplying water to the 
water-seal, valves, and hydraulic reversing apparatus con- 
nected with the “‘ duplex”’ producer. The water-gauge boards 
are fitted against the walls of the producer-house—one con- 
taining three and the other six twin-tube water gauges, 
graduated from 0 to 10in.—for indicating the pressure of the 
blast and gas at various stages of its progress between the 
producer and holder. The gas from the “simplex” or 
“duplex” producer, after passing the water-seal valve con- 
nected with it, takes its course first through a cooler, having 
a water-seal, then onward through a condenser situated out- 
side the producer-house, and from the latter through coke 
and sawdust scrubbers to the gasholder, the extreme end of 
the delivery pipe passing up a short distance through the 
water contained in the holder tank. In the “ simplex ” pro- 
ducer the steam or fan blast is introduced a little above the 
grate level, and it passes up through the body of fuel— 
anthracite or coke—combining with the latter in its progress 
upwards to form producer gas, which flows out at the delivery 
pipe placed at the top of the producer. 

In the “duplex’’ producer the process of complete gas 
formation is somewhat more complex, as this producer has 
been designed to supply a workable gas, suitable for gas 
engines, from coal of a more or less bituminous character. 
In this case, there are two cupolas, placed at a distance of 
6ft. Gin. apart, centre to centre. Between them are a cross 
main near the top, and two valve boxes, the lower box con- 
taining two disc blast valves, and the upper box two water- 
seal gas valves. 

Instead of the gas passing off direct from the top, as in the 
‘simplex’ producer, it is made, after being first formed in 
one cupola, to pass down through the incandescent fuel in the 
other, before escaping to the delivery main, the object aimed 
at being the conversion and utilisation of all the crude tarry 
hydrocarbon vapours, evolved in the first cupola, into a per- 
manent gas free from tarrydeposit. In order that this action 
may go on continuously, it is arranged that the direction of 
flow of blast and gas may be reversed at frequent intervals. 
This is effected automatically by means of a hydraulic 
tumbler, which causes a reversal of the direction of flow of 
blast and gas usually every fifty-five seconds. In one position 
of the tumbler, the blast passes up No. 1 cupola, and the tar- 
laden hydrocarbon vapours and gas produced in it passes 
along the cross main, and down through the incandescent 
fuel in No. 2 cupola on its way to the delivery main. At the 
end of a certain short period—which can be varied by means 
of a regulating water cock connected with the tumbler—the 
tumbler falls over to the other position, and causes the blast 
and gas valves to be reversed in their action, and the blast 
then passes up to No. 2 cupola, and the gas produced in it 
flows along the cross main—now in the reverse direction— 
and down through the fuel in No 1 cupola, on its way to the 
delivery main. This reversing action, brought about by the 
tumbler, goes on continuously during the working of the 
producer. 

The gasholder. — This is of the usual form, and has a 

The wrought iron tank, 


working capacity of 1600 cubic feet. 


| volume of gas contained in the holder. 


within which it moves, rests upon a foundation built slightly 
above the ground level. The tank is 12ft. 6in. high, and 15ft. 
in diameter. The holder, which is 18ft. Sin. external 
diameter, is mainly supported by three chains, which pass 
over overhead pillar pulleys, and carry at their outer ends 
three series of balance weights. These weights are so 
arranged that the holder rises with a gas pressure of 1:5in. 
of water. Aftixed to the side of the tank is a graduated 
vertical contents scale of painted wood, for indicating the 
This scale is about 
12ft. long, and has a graduated range extending from 0 to 
1600 cubic feet. Along it runs a pointer, attached to the 
holder. One cubic foot displacement causes the pointer to 
move nearly ;,in., so that no difficulty occurs in measuring 
the volume of gas in the holder to 1 cubic foot. 

The engine-house.—This, like the producer-house, is a 
brick building. It measures internally 19ft. 10in. by 
27ft. Gin. The walls of the interior are plastered and neatly 
coloured, and the underside of the roof is match-boarded and 
varnished, giving the interior a trim and pleasing appearance. 
One corner of the engine-house has been partitioned off by a 
wooden partition with windows, to form a chemical laboratory 
measuring 12ft. Gin. by 5ft. In this are the usual arrange- 
ments for carrying out gas analysis. Above the laboratory 
are three wrought iron water tanks, each measuring internally 
5ft. by 3ft. 10}in. and 2ft. Ofin. deep. These tanks are 
connected together by two U-shaped 4in. pipes, and contain 
the water necessary for circulation in the cylinder jacket of 
the large gas engine. A ball valve fixed to one of the 
extreme tanks regulates the supply of water from the town’s 
main. To the bottom of this tank is affixed the inlet-pipe to 
the cylinder jacket, while the outlet-pipe is led to the top of 
the other extreme tank. The latter tank is provided near 
the top with an outflow pipe and cock for allowing the over- 
heated water to flow away to the drain, at the required rate. 
Between the laboratory and the opposite wall of the engine- 
house there is placed a large Otto cycle gas engine of Messrs. 
Clarke, Chapman, and Co.’s make. The stroke of this 
engine is lft. 10in., and the diameter of the cylinder is 
13iin. It has two fly-wheels symmetrically arranged on 
each side of the crank, each of 6ft. diameter. The flow of 
the explosive and exhaust gases to and from the cylinder is 
regulated by a conical rotating valve, driven by gearing from 
the crank shaft—the valve shaft making one revolution to 
every four revolutions of the crank shaft. The ignition of 
the explosive gases in the cylinder is effected electrically. 

Each fly-wheel of the engine is provided with a rope friction 
brake, formed in each case of two ropes fin. diameter, which com- 
pletely encircle the wheels. Theropesare connected at inter- 
vals to guide blocks of wood, for keeping the ropes in position. 
The ends of the ropes are connected to two Salter’s spring 
balances, the upper one for regulating the load on the engine, 
weighing up to 30 lb.; and the lower one, weighing up to 400 Ib. 
The smaller balance is suspended by a ted and regulating 
screw from a tie-beam above, and the larger balance is attached 
to an eye-bolt buried in the floor. The engine is fitted with 
an indicator cock, and the usual driving gear for the indicator 
drum. At my suggestion, and from my design, there has 
been also affixed a small apparatus, which may be con- 


Explosion feecrde7: 








Cawley’s Explosion Recorder Indicator Attachment 


ven‘ently called an explosion recorder —see Fig. 1. This 
recorder is placed between the cylinder and the indicator 
cock, and consists of a small short cylinder—in communica- 
tion with the gas engine cylinder—in which works a short- 
stroke piston, pressed down by a stiff helical spring. The end 
of the piston-rod, coming through the recorder cylinder 
cover, has a centre punch point, which is forced, when an 
explosion occurs in the large cylinder, into a conical recess 
formed in the metal in front of it. The piston spring is so 
stiff that no movement of the piston can take place during 
the compression stroke, but it yields when an explosion 
occurs, and the piston-rod point is then forced into 
the conical recess. In order to provide for a con- 
tinuous record of the explosions which occur in the working 
cylinder, a bobbin of paper tape, similar to that used for 
telegraphic purposes, is placed on a bobbin near the appa- 
ratus, and this tape is fed at a slow rate by means of gripper 
rollers driven by the valve shaft in front of the centre punch 
point on the piston. When an explosion occurs in the 
working cylinder, the centre punch point moves forward and 
makes an indent in the tape. On the other hand, in the 
case of ‘‘ missfire,” a space is left, by the tape moving forward 
without receiving an indent. This form of recorder has not, 
so far as I know, been applied before this to gas engines, but 
it effectually answers its purpose, and gives not only a record 
of the explosions, but also of the revolutions of the engine. 

It is arranged that the ‘gas engine can be supplied with 
either producer or town gas. The latter gas is measured by a 
standardised 150-light meter, No. 211,451, made by Messrs. 
George Glover and Co., Ranelagh-road, Pimlico, S.W. The 
producer gas comes direct from the holder, and the consump- 
tion is measured by the holder graduated scale. The engine 
is fitted with a self-starting arrangement. 

Behind the large gas engine is placed a continuous current 
dynamo, No. 853, Type 2a, of 18 kilowatt capacity, and 
designed to run at 840 revolutions per minute. It is driven 
by a belt from one of the engine fly-wheels, the diameter of 
the pulley on the armature spindle being 11jin. This dynamo 








supplies current, at a pressure of 100 volts, to three groups of 
incandescent lamps having separate circuits, and to the small 





a 
electro-motor in the producer house. The current is switched 
on or off the lamp circuits by three switches affixed to 
suitable switch-board, which also carries a volt meter and 


ampére meter, All the aforementioned electrical plant was 
made by Messrs. Clarke, Chapman, and Co., Gateshead-on. 
Tyne, the makers of the gas engine. 

F'uel.—The density of the four fuels used, viz., anthracite 
steam coal, slack, and coke, was determined by carefully 
weighing known volumes of each. 

Gas producers.—The internal diameter of the “« simplex ” 
producer cupola at normal fuel level was found by actual 
measurement to be lft. 9}in., and that of each “ duplex” 
cupola 1ft. Gin. The fuel surface in the “simplex” jg, 
therefore, 2°46 square feet, and in the “ duplex ”’- including 
both cupolas—3°53 square feet, and the weight of an inch 
depth of any given raw fuel in each of the producers comes 
out as follows :—‘ Simplex ”’ producer: Anthracite, 10:85 lb.; 
steam coal, 9°68 lb.; slack, 9°88 lb.; coke, 5:591b. “ Duplex” 
producer, both cupolas: Anthracite, 15°56 1b.; steam coal, 
13°89 lb.; slack, 14:17 lb.; coke, 8-02 Ib. 

Description of fuels used.—The anthracite was stated to be 
‘‘ Hendreforgan anthracite.’ The steam coal was “ 3retby 
steam nuts.”” The slack was a very common slack from the 
Wigan district, and the coke was the usual quality gas works 
coke, 

Boiler feed-water.—This was measured in a wrought iron 
tank by computing the weight of water contained in it per 
inch of depth. At the mean temperature of the feed-water 
one inch of tank depth corresponds to 21°54 lb. of water. 

Gasholder.—The vertical content-scale affixed to the holder 
tank was calibrated by first emptying the holder to the zero- 
point of the scale, and then passing successively 100 cubic 
feet volumes of town’s gas into it, as measured by the gas 
meter in the engine-house. After the passage of each 100 
cubic feet, a mark was made on the scale, and the divisions 
thus made were afterwards divided into tenths, corresponding 
to volumes of 10 cubic feet. The calibration was made ona 
cloudy day, and under temperature conditions which ensured 
that the volume of the gas in the holder did not sensibly alter 
during the period of calibration. Asa check on the meter 
measurement, the circumference of the holder was ascertained, 
and the volume computed independently. The calculated 
and measured volumes agreed to within a quarter of 1 per 
cent. 

The indicator.—A “ Tabor” indicator was used to deter- 
mine the indicated horse-power, and a 1-80th spring was 
used throughout all the tests, but the spring was not specially 
tested for these experiments by the makers of the indicator. 

Method.—The results aimed at were briefly :—(1) To deter- 
mine the volume and temperature of gas made per pound of 
fuel supplied to the producer. (2) To determine the power- 
producing quality of the gas made during a given test, by 
passing it through the gas engine under ordinary working 
conditions, and noting the cubic feet of gas consumed per 
indicated and brake horse-power per hour. The fuel charged 
into the producers was carefully weighed in 101b. lots in an 
iron pail, upon a small Salter’s spring balance, graduated up 
to 15lb. Two 101b. lots were usually put in the cupola 
hopper, and dropped into the cupola at fairly equal intervals, 


| which were dependent upon the pressure of the blast, and 


rate of gas output. The volume of the gas coming from the 
producer was measured by the holder-scale every quarter of 
an hour. As there is only one holder at the station the 
method adopted was the following :—Just before the com- 
mencement of each quarter hour period all the outlets from 
the holder were closed, and at the commencement of the 
quarter hour a pin was stuck in the vertical scale under the 
pointer. For two minutes exactly the gas flowed into the 
holder, with all outlets closed. At the end of the two 
minutes another pin was stuck in the scale under the pointer. 
The distance between the two pins on the scale indicated 
the volume of gas produced during this period, and 
it was assumed that the gas came off for the remain- 
ing thirteen minutes in the quarter hour period at the 
same rate. Some method such as this was necessary, as the 
gas engine was not large enough to take all the gas produced. 
It therefore had to be burnt, and this was conveniently done 
in the furnace of the vertical boiler during the thirteen 
minutes’ intervals that the holder outlets could be left open. 
The production of gas was so great at times that the din. 
outlet to the boiler furnace could not cope with it, and the 
small plug outlets connected with the holder had to be taken 
out to lower the holder. Just before the end of a test the 
holder outlets were closed, and the holder left quite full of 
producer gas, to be afterwards passed through the gas engine 
to determine its power-producing quality. The temperature 
of the gas after passing the sawdust-scrubber, and before 
entering the holder, was taken every fifteen minutes by a 
thermometer placed in a small water-pocket, projecting into 
the interior of the delivery pipe for a distance of 3in. About 
forty minutes before the termination of each producer test, 
the large gas engine was started with town’s gas, in order to 
warm it and get it into ordinary working condition for passing 
a measured volume of producer gas through it. The method 
adopted for testing the quality of the gasin the gasengine was 
the following :—When the friction brake and indicator gear 
were fully arranged, the supply of town’s gas was shut off from 
the engine, and the producer gas stored in the holder, introduced 
inits place. This change of gas necessitated some adjustment 
of the air supply valve and sparking arrangement, and when 
this was effected, and the engine running at its maximum 
power, the gas quality test was commenced at a given signal, 
when three assistants attended to the following matters :— 
One put the revolution counter into gear, having previously 
noted its figures; another made a pencil-mark on the tape of 
the explosion recorder, just below the gripper rollers, while 
the third noted the volume of gas in the holder. The engine 
test was continued for fifteen minutes exactly, during which 
time ten indicator diagrams were taken, and an equal 
number of readings taken from the spring balances of the 
friction brake. At the end of the quarter of an hour, and at 
a given signal, the revolution counter was drawn out of gear, 
the explosion recorder tape again marked, and the volume 
of gas taken from the holder, during the test, noted. Frcm 
the data thus obtained the volume of gas required for each 
indicated and brake horse-power per hour was determined, 
and also the mean number of revolutions of the engine per 
minute, and the number of “ migs-fires’’ of the explosive 
gases admitted to the cylinder. 

The accompanying tables and diagrams, referring to each 
day’s test, show, in a detailed manner, the general results 
obtained :— 


TABLE 14.—‘ Duplex” Gas Producer using Steam Coal as Ful 
and Fan Blast.—Gas Volume Test. 


Date of trial.. April 2nd, 1895 





Time of trial 
Duration of trial 


10 am.—6 p m. 
8 hcurs 
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Condition of weather 

Averé ge temperature of outside air . 

Average temperature of gas when entering 
holder +s 

Pressure of gas in holder, in inches of water . 

Average pre ure of fan blast, in inches of water 

Average pressure of crude gas in producer 
delivery pipe, in inches of water. 

Average pressure loss due to resistance of fuel, 
in iaches of water .. 

Average time between tumb ler Yeversi ils, in 
seconas.. 

| iternal diamet« 1” of each ¢ upol: vat fuel surface 

rransverse area of both cupolas, in square feet 

Density of steam coal used per cubic foot, in Ibs. 

Weight of steam coal sa inch depth of both 
cupolas, in lbs. . 

Total net weight of ste: am. c oal fed into e upolas 
during trial, in Ibs. 

Average net weight of steam coal ‘fed into 
cupolas during each hour, in Ibs. 

Total volume of gas —— during trial, in 






bic fee 
Average volume of yas produced per hour, in 
ibic feet 


Volume of gas produced per Ib. of steam coal 
upplied, in cubic feet .. .. .. .. 
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—* Duplex” Gas Producer using Steam 
and Fan Blast.—Gas Volume Test (continued ). 


Fine but cloudy 


46 deg. Fah. 


62 deg. Fah. 
1° 





75°68 
34,020 
4252°5 


54°04 


Diagram F F 
Results of Gas-Velume Test- 
ape, Fehe Wiyplex Prodiacer. Kae foal mith Fan Bay 
I “4 


Coal as Fuel 


Length of stroke, ininches .. .. .. .. «. 
Length of ‘‘ working stroke” per rev., in inches 
Nature of load on engine on eh ee, ea ae 


11 
Friction brake | 
af Eng’n.run’g with gas 


99 


Power is Sieh A * [inlet valve full open. 
Total revolutions of engine in 15 minutes . 2625 
Average revolutions of engine per minute (x) 175 
Mean ‘effec tive radius of brake lever, in feet (r) 3°03 
Average net load due to easter bale ami in 
mG) .. % 215°6 
Brake horse-power a (22 kt 4) 21°77 
33,000 

Number of indicator cards taken.. 10 
Seale of indicator spring. . - poi 
Average mean pressure, neglecting pumping 

stroke, in Ibs. per square inc’ 46°35 
Net mean effective pressure after allowing for 

work done in pumping stroke, in lbs. per 

square inch .. 44°92 


Average maximum initial pressure above atmo- 

sphere, in Ibs. per square inch Sage 
Maximum possible explosions in 15 minutes.. 
Maximum possible explosions per minutes .. 
Total actual explosions in 15 minutes shown in 





explosion recorder 1312 
Average number of actus lexplosions per minute 87°46 
Average indicated horse-power 29°54 
Indicated horse-power capacity of producer, a as 

deduced from gas production test .. .. 54°10 
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Average time between tumbler reversals, in 
seconds 

Internal diameter of each “cupola ‘at fuel surface 

Transverse area of both cupolas in square feet 

Density of slack used per cubic foot, in lbs. .. 

Weight of slack per inch depth of both cupolas, 
in Ibs... < <0) eo we 

Total net weight of slack fed into cupolas 
during trial,in Ibs. . 

Average net weight of slack fed’ into cupol: as 
during each hour, in Ibs. . 

Total volume of gas produced during trial, in 
cubic feet . 

Average volume of § gas produced ‘per ‘he our, in 
cubic feet . 

Volume of gas produce ed perlb.« of slack ‘supplied, 

in cubic feet 


TABLE 2B, 


Date of trial.. 
Time of trial 
Duration of trial a 
Diameter of gas engine c -ylinder, in inches 
Length of stroke, ininches .. . 
Length of ‘ working stroke’ 

in inches ‘ ‘ 
Nature of load on eng gine 


per revolution, 


Power 
Total re 


volutions of engine in 15 minutes 





7 Diagram + 
‘ Results g OG Gas Volume Test 
7 Sindlex Proditer — Coke with, Fe Fn-Blast: 


(ste 


—(fas insane Test. 


April 3rd, 1895 
15 p.m. 
15 minutes 


noe 


“Ift. 6in 








23,812°5 
2,976°56 


391 


7.20 p m. 





Friction brake 
Enginerunning with 
gas valve full open 
2465 
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Sleam-Coal with Fan-blast, 


Coal required pe r LHP. "per hour (neglecting 
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TABLE 13.—Gas Quality Test. Area of fuel surface in cupolas per I.H.P., in Average revolutions of engine per minute (n)..  164°4 
Date of trial j April $ 2nd, 1895 square inches 9°41 Mean effective radius of brake lever, in feet (7 ) 3°03 
lime of trial r 7 .m.—7.15 p.m Average power (e stimated) required ‘to drive Average net load due tospring balances, in lb.(/) 205 °35 
7p. —7.15 p.m. > y 
te ation of trial... 15 minutes Gas mek om engine Pal pea tb rieiay pee Oe oe 1 a . Brake horse-power “aaae 19°48 
) y; x 1 oe 8, e+ 
iameter of gas engine cylinder, ‘in inches 134 Gas used by engine per hour, in Gibidtest 2230 Wicesiee Gh ieuiicnbomaarta then. 
Estimated volume of gas required to drive fan, | 
BZ e i Z a in cubic feet per hour 102 
Owe? AZ 77 Ge Gas used I.H.P. per hour, in cubic feet (includ- | a P» 
AY?Atn . L70duCe? as prog : 6 | Power-iagrane: Producer Gas. 
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Lnitial (ovesslre above Alnospheve, 


Mean Revs. per min.=1 7S 
LU P= 29-54: 


TABLE 


fan) in lbs. . 
Coal required per ‘LELP. ‘per hour to drive fan 


(estimated) . 0°07 
Total coal requirec d per LH.P. ‘perhour, includ- 
ing fan .. .. e - 1°46 


2a.—'* Duplex” Gas peter Using 


Date of Trial 

Time of trial 

Duration of trial 

Condition of weather 

Average temperature of outside air 

Average temperature of gas when se 
holder 2 7 

Pressure of gas in holder, in inches of water . 

Average pressure of fan blast, in inches of water 

Average pressure of crude gas in producer 
delivery pipe, in inches of water .. 

Average pressure loss due to resistance of ‘fuel, 
in inches of water . ° 


Slack as Fuel and 
Fan Blast.—Gas Volume Test. 


April 3rd, 1895 
11 a.m.—7 p.m. 
8 hours 

fine but cloudy 
47 degs. Fah. 


50°5 degs. Fah. 
15 
5°35 


lack” oa 


’ 
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Fan-~blast. 
- Tuitial "Pressure above Atmosphere 


Mean Reve, per min. 164-2. 
LHR = f- -69 
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Mean of 10 diagrams. lakers.’ 
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TABLE 


TABLE 28.—Gus Quality Test (continued ), 


Scale of indicator spring... .. shin. 
Average mean pressure, ne; glecting pumping 

stroke,in Ibs. per squareinch . 46°53 
Net mean effective pressure, after allowi ing for 

done in pumping stroke, in lbs. per square 

SS Ser eer 
Average maximum initial pressure above 


atmosphere, inl bs. per square inch .. 

Maximum possible explosions in 15 minutes... 

Maximum possible explosions per minute 

Total actual explosions in 15 minutes, shown 
by explosion recorder 

Average number of actua al explosions per 
minute .. : . 

Average I.H.P. 

Indicated horse- -power capacity ‘of producers, 
as deduced from gas production test... 

Area of fuel surface in cupolas per I.H. P. > in 
square inches 

Average power (estimated) Yequired to drive 
fan .. 

Gas used by engine inl 5 minutes, in cubic feet 

Gas used by engine per hour, in cubic feet. 

Estimated volume of gus — to drive fan, 








O° 


1 B.H.P. 


580 





in cubic feet per hour . 20 

Gas used per I.H.P. per hour, in cubic feet (in- 

cluding fan).. 2 2 

Slack — per I. LP. per ‘hour (neglec ting y 
fan) in Ibs. 1°91 

Slack required per LHP. per hour to drive 
fan (estimated) . 0°10 

Total slack required per “LHLP. ‘per hour, in- 
cluding fan... Se dale oe 

TABLE 3a,—‘** Simplex” Gas Producer, using Coke as Fuel, and 


Volume Test. 

April Ist, 1£5 

10.45 a.m.—4.45 p.m. 

6 hours 

Cloudy, with occa- 
sional showers 

47 deg. Fah. 


Steam Blast.—tlus 


Date of trial.. 

Time of trial ; 
Duration of trial 
Condition of weather 


Average temperature of cutside air . 
Average temperature cf gas when entering 


holder 81°9 deg. Fah. 


Pressure of gas in holder, in inches of water . 1°5 
Average pressure of steam blast, in inches of 

water Be ee, wen eee ee wee ee eee 
Average pressure of crude gas in producer 

delivery pipe, in inches of water.. 4°41 
Average pressure loss due to resistance Of fuel, 

in inches of water .. -- 0°62 
Internal diameter of cupola at fuel surface ft. jin. 


Transverse area of cupola, in square feet . 

Density of coke used per cubic foot, in Ibs... 
Weight of coke perinch depth of cupola, in Ibs. 
Total net weight of coke fed into cupola during 








trial, in Ibs... - 443°25 
Average net weight of coke fed into cupola 

during each hour, in Ibs, 73°87 
Total volume of gas produced during trial, in 

cubic feet .. . «- 87,485 
Average volume of gas produced per ‘hour, in 

cubic feet .. ‘ oo «so GB47°S 
Volume of gas produced per lb. “of coke st supplied, 

in cubic feet = 7 
Weight of steam used for steam blower durin g 

trial, in lbs... 0) 
Weight of steam used for steam blower per 

hour, in Ibs. ; wae 75 
Estimated equivalent weight of coke to rai 

steam for steam blower, in Ibs. .. 90 
Estimated equivalent weight of coke to raise 

steam for steam blower per hour, in Ibs... 15 


TABLE 3B,.—Gas Quality Test. 
April Ist, 1895 
5.30 p.m.—5.45 p.m. 


Date of trial.. 
Time of trial 


Duration of trial N 15 minutes 
Diameter of gas engine cylinder, ‘in inches 18} 
> 


Length of stroke, in inches .. a 

Length of ‘ working g stroke’ per revolution, 
ininches.. i we Se’ ome, eee 

Nature of load on eng vine Friction brake 

§ Enginerunning with 


Power ‘1. gas valve full open 





Total revolutions of ¢ engines in 15 minutes 





2 

Average revolutions of engine per minutes (m) 171°. 
Mean effective radius of brake lever, in feet (7) 3°03 
Average net load due to stated balances, in 

Tbs. (/) ee ° ° 203°58 
Brake horse-power Qari ni 20°14 

33,000 

Number of indicator cards taken 10 
Scale of indicator spring. . ;\,in. 
Average mean pressure, neglecting pumping 

stroke, in lbs. per square inch .. 46°2 
Net mean effective pressure, after allowi ing for 

work done in pumping stroke, in Ibs. per 

square inch .. 44°63 
Average maximum initial pressure above atmo- 

sphere, in Ibs. per squareinch .. .. .. 182 
Maximum possible explosions in 15 minutes ., 1286 
Maximum possible explosions per minute 85°73 
Total actual explosions in 15 minutes shown 

by explosion recorder ‘ 1284 
Ay erage number of ¢ actui explo sions per minute 85°6 


Average indicated horse-power .. 
Indicated horse-power capacity of produc er, a as 





deduced from gas production test o- 64°52 
Area of fuel surface in cupola per I. H.-P. in 
square inches .. 5°49 
Gas used by engine in 15 minutes, in cubic feet 695 
Gas used by engine per hour, in cubic feet 2780 
Gas used per I.H.P. per hour, in cubic feet .. 96°8 
Coke required per I.H.P. per hour (neglecting 
steam blower), in Ibs. 1'14 
Cuke required per I.H.P. per ‘hour for rais ing 
steain for steam blower, in Ibs. . 0°52 
Total coke required per I.H.P. pe: r hour (includ- 
ing steam blower), inlbs. . oe eee 
4,,— Simpler” Gas Producer using Coke as Fuel, 
and Fan Blast.—Gas Volume Test. 
Date of trial ‘es April 4th, 1895 


Time oftrial . 

nee ation of trial 

Jondition of weather a 

Ae rerage temperature of outside air... 

Average temperature of gas when entering 
holder . 


10.15 a.m,—4.15 p.m. 
6 hours 

Dull, but fine 

46 deg. Fah. 





59°25 deg. Fah. 


Pressure of gas in holder, in inches of water.. 1°5 
Average pressure of fan blast, in inches of water 5:1 
Average pressure of crude gas in producer 
delivery pipe, in inches of water .. 4°21 
Average pressure loss due to fuel resistance, in 
inches of water -- 0°89 


Internal diameter of cupola at fuel surface 

Transverse area of cupola, in square feet.. 

Density of coke used per cubic foot, in lbs. 

Weight of coke per inch depth of cupola, in Ibs. 

Total net weight of coke fed into cupola during 
trial, in Ibs, 


1ft. 9jin. 
2°46 





° tt) 
Average net weight of coke fed into cupola 
; during each hour,in lbs. . ~ 63°125 
Total volume of gas produced during tri: al, in 
cubic feet . . 81,150 
Average volume of gas produced. per hour, in 
cubic feet.. 5191°6 





Volume of gas produc ed per tb. of coke e supplied 
in cubic feet . 


TABLE 48.—Gus (Quality Test, 
April sth, 1895 


5 p.m.—5.15 p.m 
15 minutes 


Date of trial.. 
Time of trial 
Duration of trial 


Length of Raat: stroke” per revolution, 
ininches . yo kelsey se ee wen 

Nature of load on’ engine Friction brake 

Enginerunning vith 


Power gas valve full open 


Total revolutions of engine in 15 minutes 


2703 
Average revolutions of engine per minute (n)..  180°2 
Mean effective radius of brake lever, in feet (7) 38°03 


Average net load due to spring balances, in 


Ibs. (/) 183°33 


9 
Brake a = ve 19°06 | 
83,000 } 
Number of indicator cards taken 10 
Scale of indicator spring... spin. 
Average mean pressure, neglecting” pumping g 
stroke, in lbs. per square inch 41-44 
Net mean effective pressure, after allowing for 
work done in p ital y stroke, in Ibs. per 
square inch .. os aS ee Oak es RE 
Average ms iximum initial pressure above 
atmosphere, in lbs. per square inch .. 130°73 
Maximum possible explosions in 15 minutes. 1351 
Maximum possible explosions per minute 90°1 


F 


Diagra ii 
- 


| slack of indifferent quality. 


2.06 Steain Coal  (Stiam Boikr x Lingine) 


— 


In connection with the above figures, it may be stated that 
| they are strictly net as regards your plant, for full allowance 


| has been made in the way of fuel, equivalent for the steam 


and fan blast, in computing the indicated horse- -power from 
the indicator diagrams. 

In concluding this report, I may state that the experi. 
mental work I have carried out for you has been extremely 
interesting, as your plant, in certain directions at least, is 
essentially a pioneer one, and embodies great future possi. 
bilities in the way of motive power production. Again, your 
station is, so far as I know, unique as regards its ‘complete. 
ness of facilities for carrying on experimental work in con. 


| nection with the production of motor gas. 


The “ duplex” producer is, no doubt, the most interesting 


| feature of your plant, as it has been designed to make a gas 


suitable for gas engines from bituminous coal, or even from 
So far as my eight hours’ tests 
go, when using steam coal or low quality slack, they show 
that a fairly pure gas can be 
obtained from it. Some smajl 
amount of finely divided tarry 
matter may come over, at 
times, with the gas from the 
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N\ producer, but during an eight 
=. 29 [7 hours’ test this was ie 
aS S by the cooling and purifying 
SS “ Med ° apparatus placed between 
S S 47 173 ack | Duplex Producer X (yas Engine) the producer and holder, the 
ax sawdust scrubber being per- 
Ss : J . haps the most efficient agent, 
eS 153 Sttam Cowl YODupler Producer x (yas £ungptite y) idee tk pen prin. 
SN < | ing apparatus would prove 
"a . ; efficient under day-after-day 
x SN { 429 Anthracite (St lex froducir % Ga Engin) conditions of working could 
RSH only beshown by a much longer 

S 

» 

S 


With the view of deter- 
mining the suitability of the 
“duplex” producer for long 
period working, a twenty-four 
hours’ continuous test was 
afterwards made, and _ the 
following is taken from the 
report thereon:— 

‘The general results of the 
twenty-four hours’ test were 
sufficient to satisfy Mr. Cawley 


75125 (2) c. feet 


82-24- C. tC 


that, with proper attention 
to stoking and clinkering, 
the ‘duplex’ plant could be 


worked for long periods, such 

















as might be required from it in 





I 
i) 
Volume g, Gas in cub. 

as shown by Ga 


5 - voluuie 


Total actual explosions in 15 minutes, shown 


by explosion recorder .. .. .. .. .. 1333 
Average number of actual ae per 

minute .. oo te - « S8°So 
Average I.H.P. 27°18 





1.H.P. capacity of prox lucer, as deduced from 
gas production test .. 
Area of fuel surface in cupol 

square inches 
Average ae (estimated) r rec juired to drive 
fan 
Gas used by 
feet. ee Ca ee eee 
Gas used ‘by engine per hour, in cubic feet 
Estimated volume of gas required to drive fan, 





per LELP., in 


epgine ‘in 15 minutes, ‘in ‘cubic 





in cubic feet per hour .. . 135 
Gas a I.H.P. per hour, in cubic feet (in- 
cluding fan). . 99°45 
Coke required per I. H.P. per ‘hour (negle ec cting 
fan) in Ibs. .. 1°15 
Coke required per I, H. P. ‘per hou ir to driv: C fan 
(estimated) . 0°06 
Total coke required per ‘LHP. ‘Per hour, in- 
cluding fan .. 1°21 | 


The following is a comparison “ font consumption per 
I.H.P. per hour between high-class steam engines and bcilers 
and the gas-producer plant, combined with a good gas 
engine : 

In basing a comparison between the fuel consumption per 
indicated horse- -power per hour, as given in Diagram V. and | 
that obtaining in modern high- class boilers and steam 
engines, perhaps the most reliable figures that can be taken 
to represent boilers and engines, as working in actual practice, | 
are those given by the Research Committee of the Institution | 
of Mechanical Engineers, in connection with the propelling 
machinery in the six steamers named as follows :—Meteor, 
Colchester, Tartar, Fusi-Yama, Iona, and Ville de Douvres. 
These figures refer to marine engines of fairly large power, 
and generally designed with a view to the promoticn of | 
economy in fuel. They may, therefore, be accepted as having 
a higher range of working economy than even the highest 
class of stationary steam engines of a power corresponding to 
that showr. in the accompanying tables, which is, in every | 
case, under 301.H.P. But in order to do full justice to the 
steam engine in this comparison, I will take the Research | 
Committee’s results as representing its economy. To form a 
fair comparison, it is well to at first consider the relative 
calorific values of the fuels used in each case. The mean 
equivalent carbon values of the various steam coals used by 
the Research Committee was 0°952. In the absence of 
calorimetric tests of the fuels used in your gas producers, I 
will assume the following equivalent carbon values, which, 
judging from former experiments, may be a fair approxi- 
mation :— 


Assumed carbon valnes, 
Steam coal 1°000 


Anthracite 0°920 

Coke.. 0°900 

Slack 0°820* 
The Research Cotmlates’s elle a that the fuel 
required in the six vessels above named was 2°06 lb. per 
I.H.P. per hour, as expressed in carbon value. If we take 


this weight as expressing the unit of economical efficiency 
for steam engines, the percentage comparative efficiency of 
your plant is shown in the following table :-- 
TABLE 5. 
Steam engines 

and boilers. 


Gas producer 


Say ae : 
Nature of fuel. and gas engine. 








Various steam coal: 1°00 = 
Steam coal do, 1°34 | 
Anthracite do. . 1°60 | 
Coke do. 1° | 
Slack do. 1°19 | 
* Mr. Horace Allen mee gx ad made calorimetric trials of “this 





jiamneter of gas engine G ‘linder, ‘in inches 


13} 
Length of stroke, in inches .. 22 


Calories, 





slack, and reported as follows : 8451; ash, 16 per cent. 





| Sa RET Cae Meee Tae 
0 Sd 40 Sb°> CO 70 


eel fur tof fuel 


TABLE 


certain industrial establish- 
ments, without giving rise to 
any practical difficulty that 
would tend to interfere with 
the continuity of its gas-pro- 
ducing efficiency.” 


i [ 
30. 90. 7 


best. 


(fas 


6\.— Experimenis on the “ Duplex’ Produce 
and Fan Blast.—CGas Volume Test. 


May 9th & 10th, 1 
6 p.m.—6 p.m, 
24 hours 
Cloudy at 
fine during 
trial 
62 deg. 


Steam Coal as Fuel, 


Dates of trial 
Time of trial 
Duration of trial. 
Condition of weather first, 1 


rest 


Average temperature—in shade-—of outside air Fah, 








Average temperature of gas when entering 

era a a eee ees 
Pressure of ges in holder, in inches of water... 1°5 
Average pressure of fan blast, in inches of 

we ater 2 9°12 
Average pressure of crude ‘yas ‘in’ producer 

delivery pipe, in inches of water... 3°34 
Average pressure loss due to resistance of ‘fuel, 

in inches of water .. 1°78 
Average time between tumbler reversals, i in 

seconds de vo 
futernal diz ameter r¢ fc: au h cupola at fuel surface e lft. Cir. 
Transverse area of both cupolas, in square feet 3°( 64 
Density of steam coal used per cubic foot, 

ee ee re iaseas!. <u Sue 718 
Weight of steam coal per inch depth of both 

cupolas, in Ibs. .. 3°ev 
Total net weight of stez um coal fed into ct Apo Jas 

during trial, in lbs. 2199 
Average net weight of steam coal "fed into 

cupolas during each hour, in Ibs. 91°6 
Total volume of gas es ed Secs trial, in 

cubic feet . 98,739 
Average volume of gas p roduced ‘per “hour, in 

cubic feet . 4113°75 
Volume of gas produced | per ‘Ib. of steam coal 

supplied, in cubic feet . «08 14°57 


TABLE 63.—CGus Quality Test. 
May 10th, 1805 


Date of trial. 


lime of trial 6.45 p.m.—7 p.m. 
Duration of trial 15 minutes 
Diameter of gas eng sine ¢ ylin der, in inches 13} 


Length of stroke, in inches .. * 

Le ngth of “ w orking stroke ” per ‘revolution, in 
inches . : re ae ee 

Nature of load on engine. Friction brake 

f Eng'p run’g with ¢ 

* linlet valve full open 


Power 


2587 


Total revolutions of engine in 15 minutes 

Average revolutions of engine per minute (n) 
Mean effective radius of brake lever, in feet (7) 
Average net load due to spring balances, in 





bs. (0) é 234 
Brake anusaiinieh 2 wri ne 23°29 
"B3,000 
Number of indicator cards taken 10 
Scale of indicator spring.. sipil. 


Lower dagpane .Prodieer Gas 
Steam Coal - Fan bast: j'- lest: 


tial fete ssiite above Alimosphere , 


Mean Revs er min, = aes 
4hP. > Os ' ¥: 









Mean o S 10 Diagraras luken . 
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TABLE 68,—Gas Quality Test (continued ). 


Average mean pressure, neglecting pumping 
stroke, in lbs. per square inch wa 
Net mean effective pressure after allowing for 
work done in pumping stroke, in Ibs. per 


40° 
0°73 


square inch.. . Pea ee eer ae 
Average maximum initial pressure above atmo- 

sphere, in lbs. persquareinch .. .. .. 160°S 
Maximum possible explosions in 15 minutes.. 120375 
Maximum possible explosions per minut . 86°23 
Total actual explosions in 15 minutes, shown 

by explosion recorder .. .. .. .. «.. 1298 
Average number of actual explosions per 

cn, a Oe oe eee 86°23 
Average indicated horse-power .. .. .. .. 31°54 
Indicated horse-power capacity of producers, 

as deduced from gas production test 45°57 
Area of fuel surface in cupolas per I.H.P. in 

de ee eee eee . 11°69 
Average power (estimated) required todrivefan 1 B.H.P 
Gas used by engine in 15 minutes, in cubic feet 678 
Gas used by engine per hour, in cubic feet .. 2712 
(Estimated) volume of gas required to drive fan, 

in cubic feet perhour .. .. .. .. .. 116°5 
Gas used per I.H.P. per hour, in cubic feet 

(including fan) .. .. .. .. .. -. 89°68 
Coal required per 1.H.P. per hour (neglecting 

fa ae ras fee” ae 
Coal required per 1.H.P. per hour to drive fan 

(estimated), inlbs. .. .. .. . Pe . 0°08 
lotal coal required per I.H.P. per hour, includ- 

oe ee ee ere fo 








THE HALSTED STREET LIFT BRIDGE 
THE CHICAGO RIVER. 

THE first vertical lift bridge of any very great length of 
span and height of hoist in the world, has just been com- 
pleted by the city of Chicago over the Chicago River at South 
Halsted-street. In the accompanying cuts we illustrate 
the general features of this novel structure and the machinery 
for operating it. The bridge, hoisting machinery, and buffers 
were designed by Mr. J. A. L. Waddell, M. Am. Soc. C.E., 


and the steam plant was designed and the steam and hoisting | 


machinery was constructed by the Crane Elevator Company 
of Chicago. 
from information furnished us by the engineer. 

As shown by the accompanying plan and elevations, the 
bridge consists of a single truss span 130ft. long, so supported 
and constructed as to allow of being lifted vertically to a 
height of 155ft. above the water. This gives a net clearance 
20ft. greater than that under the Brooklyn Bridge. When 
the bridge is lowered for traffic the clearance will be 14}4ft. 
The trusses are the simple quadrangular type, and differ 
from ordinary bridge trusses only in having provisions for 
attaching the sustaining and hoisting cables, guide rollers, &c. 

At each side of the river is a strong, well braced, steel 
tower about 200ft. high, carrying at its top eight built-up 
steel and iron pulleys 12ft. in diameter, and turning on 12in. 
axles. Over these pulleys pass the 32 1}in. wire ropes 
which sustain the bridge. These ropes are made in loops, 
the ends of each rope attaching to the upper corner of the 
span. The loop attaches by an equalising sheave to the 
counterweights, which move up and down between guides in 
the towers. These counterweights just balance the dead 
weight of the bridge. The weight of the cables is counter- 
balanced by the weight of wrought iron chains, one end of 


OVER | 


The following description has been prepared | 





t 


Cui Laake pars Oa 


and Towers 


two towers is a stiff truss which prevents them from deflect- 
ing inward under the weight of the bridge. Adjustable 
pedestals under the rear legs of each tower also provide for 
any unequal settlement of the foundations of the tower legs. 
These pedestals have each an octagonal forged steel shaft 
expanding into a sphere at one end, and a cylinder with 
screw threads at the other. The ball end works in a spherical 
socket on the pedestal and the screw end enters a female 
screw in a casting on the bottom of the tower leg. By turn- 
ing the octagonal shaft it is evident that the tower leg will 
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and bottom of the towers there are hydraulic buffers capable 
of bringing the bridge to a rest from its maximum velocity 
without injurious shocks, The construction of these buffers 
is shown on the page 224. 

The counterweights consists of iron castings 10in. by 12in. 
and 9ft. long, strung on wrought iron rods, and weigh 
approximately 290 tons. The total moving weight, including 
the weight of the cables and counter-balancing chains, 
20 tons, is, therefore, about 600 toms. As the counter- 
balances exactly balance the dead weight of the bridge, all the 
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be lengthened or shortened. The interesting question arises 
here as to the power which will be required to turn these 
screws after they have stood for some length of time, but as 
the rear columns carry only a small portion of the weight of 
the tower, and occasionally some wind pressure, no great 
| difficulty is anticipated in making adjustments, should any 
| ever be required. : 

| Each tower consists of two vertical legs against which the 
| roller guides on the trusses will bear as the bridge ascends 
| and descends, and two inclined rear legs. These legs are 





cach of which is attached to the truss and the other end to | thoroughly braced together on all sides. The composition of 


the counterweights in the tower. Between the tops of the | the various members is shown in the drawing. At the top 





PLAN OF HOISTING MACHINERY—LIFTING BRIDGE, CHICAGO 


work which the hoisting machinery has to do is to overcome 
the friction and the dead weight of dirt, snow, water, &c. 
The machinery, however, is constructed strong enough to 
carry 2000 Ib. of weight of passengers without undue strain on 
any of its parts, and in addition, in case the weight of snow 
or dirt becomes unusually heavy, provision is made for adjust- 
ing the weights by pumping water into or out of ballast tanks 
attached to the span. 

The bridge proper is steadied while in motion by rollers at 
the tops and bottoms of the trusses. There are both trans- 


verse and longitudinal rollers, the former not touching the 
columns unless there is wind pressure to bring them to a 
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bearing. The longitudinal rollers, however, are hung on 
springs, and bear against the columns at all times, the springs 
serving to take up the expansion and contraction of the 
trusses. With the rollers removed, the bridge swings free of 
the columns, and, since the attachments are purposely made 
weak, the only result of a vessel striking the bridge will be 
to tear them away and swing the trusses to one side. 

The bridge is designed to carry a double street railway 
track, vehicles and foot passengers, and has a roadway 36ft. 
wide, and two 7ft. side walks. The distance between the 
centres of trusses is 40ft., and the total width, out to out, is 
57ft. The trusses are 23ft. high. The live load used in the 
calculations was 4500 Ib. per lineal foot, and the dead load 
1000 lb. per lineal foot. The steel stringers were proportioned 
for a centre loading of 11 tons, uniformly distributed over a 
roller length of 6ft., aud the re- 
mainder of the ironwork for a live 
load of 100 lb. per square foot of floor. 

The wind pressure adopted was 30 lb. 
per square foot of exposed surface of 
both trusses and towers. 

No serious difficulties were en- ' 
countered in the erection of the iron- 
work, which was done by the Pitts- 
burg Bridge Company, Mr. W. W. 
Curtis being the engineer in charge. 
Timber travellers capable of passing 
between the four legs the entire 
height of the tower, and carrying 
the necessary hoisting engines and 
derricks, were used to erect the 
towers. As each storey was completed 
the traveller was raised to that 
storey, and the erection of the next 
storey begun. When the towers had 
been completed the trusses bracing 

them together at the top, which had 
been erected complete on the false- 
work between the bottoms of the 
towers, were picked up entire by 
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(1) A lift 
bridge gives one large channel for vessels instead of the two 


claimed by the designing engineer is of interest. 


narrower channels afforded by a _ centre-pivoted swing 
bridge; (2) there are no land damages, as the whole structure 
is confined to the limits of the streets ; (3) vessels can lie at 
the docks close tothe lift bridge, which they cannot do with 
a swing bridge; (4) the bridge can be paved, made rigid 
under loads and built to any ordinary width and length of 
span, which cannot be successfully done with a bascule bridge; 
(5) the operative machinery is very simple, and not likely to 
get out of order, and in case an accident should happen to 
the machinery, the bridge can be raised by hand. 

The accompanying illustrations show very clearly the 
general features of the design and construction of the bridge. 
We are indebted for the material from which they have 







































the travellers, swung into position 
between the two towers and the con- 
nections made. The bridge proper 
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was erected on a falsework, as any 
truss of similar span would be 
erected. 

The arrangement of the operating 
machinery is shown in the accom- 
panying plan. Two engines com- 
municate power to a horizontal shaft 
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carrying two 6ft. spiral grooved 
drums, around which the fin. steel 


wire operating cables pass. Thus by Section AB. 
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turning the drums in one direction 
the bridge is raised, and by turning 
them in the other direction it is 
lowered. Communication between 
an indicator in the signal house on | 
| 
i 









the bridge, and a similar indicator 
in the engine-room enables the 
bridge tender to signal the move- 
ments necessary. Incase an accident 
happens to the engines, the bridge 
can be raised or lowered by hand by 
the machinery shown in the illustra- 
tion. The hoisting machinery, cables, 
and hydraulic buffers were con- 
structed by the Crane Elevator Com- 
pany, and the two steam engines 
were designed by the same company, 
Mr. T. W. Hermans being its design- 
ing engineer. In regard to the work 
Mr. Hermans writes us as follows:— 
“In contracting for work of this 
character—examples of which can be found nowhere else— | 
it was found extremely difficultto obtain any trustworthy data | 
as to the friction of such heavy weights carried on journals, 
or the amount of power required to overcome the inertia plus 
the friction. The operation of the bridge itself will indicate 
how correct our figures were with regard to these coeffi- 
cients.” 

It may be stated here that a personal examination of the 
bridge by a member of the staff of Engineering News shows it | 
to be perfectly under control, the change of movement from one 
direction to the other taking but a few seconds and causing 
no perceptible jar. The stopping of the bridge and holding 
it at-any point in its ascent or descent is easily accomplished. 

In consideration of the adverse criticism to which the 
bridge has been subjected, a brief statement of the advantages 
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| Inst. C.E., the resident engineer, accompanied the members, 
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DETAILS OF HYDRAULIC BUFFER 


been prepared to Mr. J. A. L. Waddell, and to the Engineering 
News for that from the Crane Elevator Company and Mr. 
W. W. Curtis, of the Pittsburg Bridge Company, which had 
the contract for the ironwork. 








CLEVELAND INSTITUTION OF ENGINEERS. 





THE members on Saturday visited Upper Teesdale for their summer 
excursion, and visited the works there of the Stockton and Middles- 
brough Corporations Water Board, the Hury and Blackton 
Reservoirs in Baldersdale. Mr. F. W. Macaulay, Assoc. Mem, 


and explained the features of the reservoirs and works. In the 
paper which he drew up, he stated that the works there were 
designed by Mr. James Mansergh Vice-President Inst, C.E. for 





| 18ft. 


| Tees on a wrought iron lattice 
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the Corporations Water Board, and comprise the Hury and Black- 
ton Impounding Reservoirs, connected with which are the flood 
water channel and subsidiary dam, the clear water drain-offs, the 
gravitation tunnel and conduit from Hury to Lartington, and the 
filter beds now in course of construction at the latter place. There 
were smalier works connected with the gravitation scheme, ¢.y., 
the river Tees Aqueduct, the Whorley and Sadberge Reservoirs, 
&e. The construction of the works was commenced in 1884 with 
the Hury Reservoir, which was filled early in 1592. The Blackton 
Reservoir was commenced in 1889, and is now being filled for the 
first time. The gathering ground has an extent of 10,100 acres, 
about four-fifths of which drain first into the Blackton Reservoir, 
which is formed by an earthwork dam thrown across the Valley of 
the Balder, roughly, north and south, at the western extremity of 
the Hury Reservoir. The Blackton Reservoir is about 61ft. deep 
at the embankment, has a water area of 75 acres, its length being 
about 14 miles, and when full it will contain 460,000,000 gallons. 
Its top water level is 925ft. above Ordnance Datum. The main 
embankment, exclusive of the wing on the north side, is about 
725ft. long, 71ft. high, its top, which is 6ft. above top water level, 
being 17ff. wide, and its base 375ft. wide. The Hury Reservoir 
is the one from which the supply for the towns is directly 
drawn. It is 90ft. deep at the embankment, has a water 
areaof about 130 acres, and a length of about one and a-quarter 
miles. When full it contains over 900,000,000 gallons. Its top 
water level is 860ft. above Ordnance Datum, or 65ft. lower than 
that of the Blackton Reservoir. The embankment is about 95ft. 
high, 1100ft. long, its top 6ft. above top water level of the reser- 
voir, being 18ft. wide, and its base about 550ft. wide. Running 
longitudinally through the centre of the Blackton embankment is 
a wall of puddled clay, the top of which, 4ft. above top water level, 
is 6ft. wide. Both faces of the wall have a batter of lin. to lft. 
until they reach the original surface of the ground, below which 
the puddle is carried in a trench with vertical sides down to the 
concrete shoe on which it rests. This shoe is founded at the south 
end upon the bed of impervious shale which underlies the whole 
reservoir. It is of concrete, gauged in the proportions of five 
parts of stone and sand to one of Portland cement. Itis so formed 
that the puddle wall wedges down into it, forming a perfectly 
water-tight joint. Its width varies with the depth of the original 
surface beneath the top of the puddle wall, its greatest width being 
Towards its north end it does not rest on the impervious 
shale, but ona higher bed ; a tongue of concrete 6ft. wide is carried 
down to the former. A tunnel 612ft. long, circular in section, and 
having a finished diameter of 13ft. 6in., was driven into the hill- 
side on the north of the valley in order to carry floods past the 
embankment during construction, and two-thirds of this tunnel is 
ermanently utilised as the overflow channel from the reservoir. 
‘or about 430ft. the tunnel is lined with cast iron segment plates, 


| each plate being 2ft. 6in. by lft. 9in. of 14in. metal, the abutting 
| edges planed and bolted together through internal fla 


es, 44in. 
deep. The spaces between the adjoining flanges are filled with 
iron rust cement. The embankment at Hury in construction, and 


| the projection of its slopes, with allowances for its greater size, is 


exactly similar to the Blackton embankment, but the concrete shoe 
is a vastly greater thing ; it is 1150ft. long, and 24ft. wide at its 
widest part. 

In connection with the conduit, which is three miles long, there 
is a gravitation tunnel about 1000 yards long, 5ft. 6in. high and 
3ft. bin. wide at springing, the arch being semicircular. It has a 
uniform gradient of 1 in 2000, and was driven from the ends and 
from four shafts. Being through boulder —_ nearly throughout 
its whole length, but little water was tapped, and that near the 


| outlet end, when a bed of gravel gave some trouble and necessitated 


Elsewhere none was used, the lining following 
The pipes are carried over the river 
irder aqueduct in three spans of 
about 57ft. each, with rock faced battlemented abutments, and cast 
iron piers, filled with concrete and carried well into the solid rock 
in the bed of the river. The aqueduct carries three lines of pipes, 


the use of timber. 
close upon the excavation. 


| all freely interchangeable in case of accident to one of the mains 


under pressure. At Whorley Hill is a reservoir containing 
2,000,000 gallons, top water level of which is 605°5 above Ordnance 
Datum. From Whorley when the filter beds are completed the 
water will gravitate to Sadberge reservoir cee 13,000,000 
gallons ; top water level 250°0 above Ordnance Datum, From thence 
the water gravitates directly to the towns, 








To Potnt A Morat.—In the violent death by runaway of Austin 
Corbin, the railroad magnate, advocates of the motor vehicle will 
be pardoned if they see an opportunity to point a moral. The 
motor vehicle will not shy or run away. Parasols, flying news- 
papers, wheel-barrows, strange noises and surprises are powerless 
to move the pulses of its iron heart. The ravages of the runaway 
horse in our modern civilisation are not appreciated, because the 
occurrence istoocommon, Scarcely a day passes that someone is not 
maimed or killed by a wild oulbennk of this untameable beast, which 
we have been taught to believe is gentleness itself, while, asa matter 
of fact, all habitual users of horses are aware that the gentlest of 
the species is not to be depended upon under all circumstances. 
The sight of a rampant, terror-stricken horse dashing through 
a crowded city street is one of the most terrible that can be 
witnessed, Yet it is frequently witnessed, and will be so long as 
the horse is compelled to perform his present part in the world’s 
work, These frightful accidents can be prevented. The motor 
vehicle will do it.—The Horseless Age. 
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JET-CONDENSING 


COMPOUND VERTICAL 
ENGINE. 

Tun above engraving illustrates a compound condensing 
engine made by Messrs. Alex. Shanks and Son, Limited, for 
various purposes. All the details are the result of extended 
experience. The engraving is from the photograph of an 
engine having cylinders 14in. and 22in. diameter respectively, 
and l4in. stroke. The crank shaft is 44in. diameter in the 
journals, and 5gin, at the fly-wheel, which is 5ft.2in. diameter, 
and 13in. wide. The air pump is 10in. diameter, Tin. stroke, 
and the engine runs at a speed of 180 revolutions per minute, 
&s, Itis of the ordinary marine type, with two strong cast 
iron columns, forming guides, behind, and three polished 
wrought iron columns in front. The valves are piston valves 
without rings, the high-pressure cylinder having two, a main 




























valve and a cut-off valve, the one inside the other. The cut-off 
is under the control of the governor, shown, which is of a type 
admitting of very small variation in the speed of the engine. 
The automatic gear is of the link type. The bearings are 
large, and the length of the main bearings is two diameters. 
The lubrication throughout is on the sight-drop principle, 
the oil-drops being all protected from dust by glass. The 
cylinders are lagged with asbestos meal, hair felt, and 
planished steel sheets, and are fitted with relief valves, drain 
cocks, and indicator cocks. The pistons are of the ordinary 
Ramsbottom kind, with cast iron rings. The excentric straps 
are strong iron castings. The air pump is brass-lined, and 
has brass valve seats and guards and india-rubber valves. 
The engine is generally substantial, and appears to be well 
finished, and well adapted for long runs. 








HUMBLE AND BARKER'S VALVE. 





Tue valve illustrated by the accompanying engraving has 


been made with a view to obtaining a full way and easy | 


removal of the part carrying the valve, and giving a straight 
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SHANKS’ COMPOUND VERTICAL CONDENSING 


they pass, and the many miles of run of the river, self purifica- 
tion will doubtless have been effected to a considerable extent. 

Many years ago the course of the river Lea was in 
straightened and rendered navigable. One result has been that 
the banks of the navigation are utilised for the reception of large 
quantities of house and other refuse, which is brought by barges 
and tipped in great heaps above the level of and along the banks, 
which are thereby polluted. The effluent sewage from the 
Cheshunt district flows into an artificial cut called the Black 
Ditch, which passes through the parishes of Enfield and Edmonton. 
This joins Pymmes Brook, in the latter parish, which discharges 
into the Lea below Tottenham Lock, in the parish of Tottenham. 
In its course it is joined, in the neighbourhood of Angel-road, 
Edmonton, by a sewage effluent channel called the Lete Ditch, 
which receives the effluents from Edmonton and part of Enfield. 
Where these several effluents discharge into the Lea, deposits of 
foul mud and floating pollution are observable. 

Along the banks of the Lea for miles south of Enfield Lock, I 
noticed large deposits of refuse, which had been barged there from 
various parts. The refuse consists of foul sludge dredged from 
the canal beds in London, waste lime from the gas works, and 
house refuse of all sorts, At the wharves at Ponders End and 
Angel-road quantities of manure are sometimes landed. The 

| facilities afforded by the Lea navigation have led to miles of refuse 
heaps being formed along the pam Considerable deposits from 

Islington are tipped north of Pickett’s Lock, near Edmonton, and 
| the Mile End vestry have a large tip on Edmonton Marsh, between 
the Lea navigation and the old channel of the river to the east of 
it. As these huge masses of refuse lie close to, and generally 
above the water, much polluting matter passes into it either by 
being washed down by rain, blown in by wind, or dropped in 
during the discharging of the barges. The black mud along the 
banks at these points shows that this is so. In fact, I noticed a 
barge being unloaded of a cargo of house refuse, bedding, paper 
off walls, &c., and the surface of the water around was covered 
with floating refuse. 

The effect of these accumulations is to create a grave nuisance 
in the neighbourhood, which it is most desirable to abate. As 
regards the river Lea itself, the volume flowing in it, except in dry 

seasons, helps to minimise the 

effect produced by these pollu- 
tions. Nevertheless, the pre- 
vention of them would be 
attended with the advantage 
of removing any suspicion of 
pollution, from this cause, of 
the water which is taken 
from the Lea by the East 

London Water Company, at a 
* point close to the Pike and 

Anchor, near Ponders End. 

This is conveyed by one of 

the old river channels, thence 

by the Mill Cut to the intake 
at Chingford Mill, and thence 
to reservoirs. The effluent 
sewage from Tottenham was 
formerly discharged into the 

Lea a liftle to the south of 

the before-mentioned Pymmes 

Brook outfall, but the sewage 

is now taken into the North 

Metropolitansystem. Never- 

theless, the Tottenham out- 

fallis still a source of pollution, 
owing, it may be, to the old 
deposits of foul matter not 
having been removed from the 
bed of the channel. There are wharves just above Lea Bridge, where 
barges load and unload building materials, coal, and manure. A 
little surface drainage from roads and yards runs into the river. 

A weir at the East London Waterworks discharges water into 
the old bed of the river from the navigation channel. The condi- 
tion of the water in the Hackney Cut from Lea Bridge to the Old 
Ford Lock was fairly good, weeds being visible to a depth of about 
2ft., and nothing offensive was noticeable. Below the lock, how- 
ever, the river is tidal, and its condition is very bad. At low tide 
black mud banks are exposed, and smell abominably. Numerous 
factory drains discharge direct to the river there. The water, 
which oscillates backwards and forwards with the tide, is thickly 
laden with black flocculent filth, having a most offensive smell. 
The pollution is, no doubt, partly from soap works, chemical 
works, and various factories, but there appears to be a considerable 
proportion of sewage effluent mixed with it. Some dead animals 
were floating about in an advanced state of putrefaction. 

Returning to the East London Water-works weir at Lea Bridge, 
a small quantity of water was passing into the old channel of the 
river. Below the water-works, in three places, dirty water—chiefly 
or wholly from the sand washing troughs—was being discharged 
into the bed of the river, which is not more than a few inches deep 
here. A little lower down the Great Eastern Railway Company 
have a tip close to the river bank, where building and stable refuse 
is discharged. The stream divides lower down, part going to 
‘Temple Mills, and part to White House. The latter branch is 
stagnant and deep, with black mud 
banks which smell slightly, but 
get worse towards White House, 
where the smell is very offensive 
along the side of the ‘‘ Pleasure 
Gardens.” The former branch 
leading to Temple Mills rapidly 
deteriorates downwards, being 
practically stagnant, and this con- 
dition continues from the fork to 
a point about a quarter of a mile 
down where the effluent from the 
Walthamstow and Leyton Sewage 
Works comes into the channel 
through a ditch. The volume of 
this effluent was far in excess of 





the volume coming down the main 





way through when that removal is made, so that the vessel 
to which it is attached may be easily cleaned out. Its con- 
struction is clearly shown by the engraving, and it is made 
by Mr. S. Humble, 9, Victoria-street, Westminster. 








THE POLLUTION OF THE RIVER LEA. 





WE take the following from a report by Prof. Henry 
Robinson, M. Inst. C.E., on the condition of the Lea 
with regard to pollution :— 


The river Lea, after passing in an easterly direction through 
Lord Salisbury’s estate at Hatfield, turns to the north-east 
through Hertford, where the effluent sewage of that town flows 
into it through the ‘‘ Manifold Ditch” — the purity of which 
effluent leaves very much to be desired—at a point near Ware, 
and about fourteen miles above the intake of the East London 
Water Company. Several streams contribute to the flow of the 
river Lea before and after it passes Hertford, including the 
Beane, Rib, Ash, and Stort. These tributaries are to a greater or 
lesser degree the recipients of polluting matter, but owing to the 
large volume of water in the Lea and Stort navigation into which 








channel. It had a brown cloudy 

appearance, and gas was bubbling 

up from the bed of the channel 
immediately in front of the mouth 
of the effluent ditch. Black mud banks have formed on each side 
of the outlet, and continue all along the channel towards Temple 
Mills. These give off quantities of foul gas, and make the stream 
as black as ink, and most offensive. 

The condition of the channel above the Walthamstow and 
Leyton sewage outfall is accounted for by the fact that at high 
tide the water is backed up, and the sewage effluent passes up 
stream for about half a mile, and stands there practically stagnant. 
The effluent from the Walthamstow Sewage Works is very bad, 
and has a most offensive smell all along the course of the brook 
from Walthamstow to the point where it mixes with the Leyton 
effluent, a distance of over a mile, so that the polluting effect on 

| the Lea here must be mainly attributed to the Walthamstow 
Works. The Walthamstow Local Board has, I understand, recently 
given an undertaking to the Leyton Urban District Council to 
keep the Dagenham Brook clean, further legal proceedings in 
— with the pollution of it being suspended until January 
next, 

At Temple Mills there is a small weir which is submerged at high 
tide, below the weir are wide black mud banks, which smell badly 
and give off offensive gases. Several cottage closets discharge 
direct into the stream, and house refuse is also thrown in. The 
water in the river here resembles that below Old Ford Lock in its 
smell and its heavy load of black filth in suspension, but has not 
the same oily appearance on the surface, Over a mile of channels 














in this disgusting condition through, or form the boundary of, 
the aauuelion oma eg Hackney Marsh, which is cade 
the control of the London County Council. 

As regards remedying the pollutions indicated in this report, 
those which are due to tipping house refuse can be dealt with | b 
erecting a dust destructor station to cremate the refuse, as is now 
very generally done. Such an installation would not only solve 
this difficulty, but it would be commercially profitable. The waste 
heat could be utilised to produce power for many purposes, and for 
generating electricity both for lighting and for use in numerous 
manufacturing operations. As regards pollutions from existing 
manufactories, they require to be dealt with having due regard to 
the circumstances of each case. A stream has for so long a time 
been regarded as the natural way of getting rid of refuse that it 
will take time to bring about reform in some cases. The Rivers 
Pollution Prevention Hill and the Floods Prevention Bill, intro- 
duced by Lord Thring, now passing through Parliament, indicate 
that in the near future further powers will be available to effect 
improvement in rivers. 

Many waste products admit of being utilised with advantage to 
the industries concerned, but where they do not, and where the 
enforcement of drastic measures might result in stoppage of works 
which employ local labour, and contribute largely to the rates, it 
may be necessary to give time, and not to compel the adoption of 
expedients which may be reasonably required elsewhere. Under 
such circumstances I advise local authorities to turn their atten- 
tion to the purification of the streams themselves, including the 
channels, Many unavoidably polluted streams can be so treated 
that they cease to be a nuisance and injurious to health. What 
has been accomplished at Maidenhead-on-Thames in preventing 
the pollution of the stream there into which effluent sewage passes, 
affords one solution of the difficulty. 








IMPROVED WATER-GAUGE FITTING. 





| |THE accompanying engraving represents a sectional view of an 
improved water-gauge glass fitting which is being manufactured 
in Germany by Mr. Theodore Maas, of Mannheim, and which 
embraces a distinctly novel method of securing the tube. The 
arrangement is so simple as to require little or no description. 











The tube, as will be seen, is held ina frame, and in case of fracture 
can be readily removed by turning the upper nut which, like the 
lower one, has a spherical bearing surface. By keeping an extra 
frame and tube in stock the delay in removing the particles of a 
broken tube—sometimes a tedious one—is greatly minimised, the 
work of removing and replacing being the work of onlya few 
minutes, The fitting is worth a trial. 








THE MUNICIPAL GASWORKS OF BERLIN.* 


ATTENTION is directed to the diminished consumption of gas in 
Berlin in 1893-94, due partly to commercial depression, but also to 
the increasing use of gas-economising burners and electric light. 
Efforts have been made in various ways to increase the use of gas, 
to reduce the price, and to utilise the by-products. The total 
quantity of gas manufactured was about 11,750,000 cubic feet 
in excess of the previous year’s total, but does not attain to that 
of 1891-92. In 1892-93 the decrease in the production of gas 
exceeded 35,000,000 cubic feet. Gas used otherwise than for 
illuminating pu shows an increase of more than 28,250,0C0 
cubic feet, but for the lighting of private houses there is a fallirg 
off of upwards of 35,000,000 cubic feet. In some of the older parts 
of the town there is an increase in the consumption, but in certain 
other quarters the diminution reaches as much as 18°9 per cent. 
The English company’s worss show a total decrease of 1°48 per 
cent., while in the municipal works the decrease is only 0°61 per 
cent. for the twelvemonth. A statement follows of the number 
of electric lamps and gas lamps in use. Assuming one arc light 
to be equivalent to six glow lamps, and each glow lamp and 
motor to be equal to one gas jet of sixteen normal candles, the 
electric lighting establishments represent 155,967 lamps and the 
private institutions 104,766 lamps. The former show an increase 
of 18°4 per cent. over last year, and the latter an increase of 
13°2 per cent. In March, 1894, the municipal gas companies 
supplied a total of 925,120 private lights, and there were electric 
lights equivalent to 260,733 burners. The financial results, an 
analysis of which follows, were less favourable than those of the 
previous year. The amount of gas unaccounted for in the 
municipal establishments is less than in any former period, and 
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amounts to only 4°49 per cent. of the entire production. If the 
loss of gas is about the same in the works of the English company, 
the Imperial Continental Gas Association attained a total production 
of 1,177,000,000 cubic feet, as against 3,630,000,000 cubic feet dis- 
tributed from the municipal works. Gas was supplied to 1123 

engines, with a total of 5145-horse power. The smallest quantity 
of gas used in twenty-four hours, as compared with the maximum 
quantity in the same interval, was as 1: 5°57. The largest quantity 
used in twenty-four hours, as compared with the total for the year, 
was as 1: 203°66 ; the highest quantity — in one hour, as 
compared with the maximum in one day, as 1 to 803. This year, 
for the first time on record, the coal in one of the depdts became 
strongly heated, and even ignited. On the evening of the 18th 
August, 1893, volumes of smoke issued from the coal heaps in one 
of the sheds, where the total depth of coal was over 26ft. After 
five days’ work in removing the coal, the fire, which had broken 
out in three separate places, about 2ft. to 8ft. above the ground- 
level, was reached and extinguished by jets of water. Statistics 
are given of the amount of coal used for gas, the product per ton, 
the number of charges in the retorts, the illuminating value of 
the gas, the length of the mains, and the number of burners in 
street lamps. The cost of public lighting, which amounted to 
£127,650, is analysed, the value of the gas being taken at 3s. 5d. 
per 1000 cubic feet. The above total includes the cost of electric 
street lighting—£6967—and of petroleum lamps in certain suburbs 
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THE HORSELESS FUTURE. 


THE age of the motor car is upon us. There has been a lively 
discussion during the last few weeks as to the most important, or 
least unimportant, of the measures which the Government have 
achieved in the session just concluded. Mr. Chaplin no doubt 
thinks the Rating Bill, Mr. Powell Williams has told us the Naval 
Defence Bill, Mr. Gerald Balfour would say the Irish Land Bill. 
We will not dispute the claims of these various Ministers, but may 
it not be that the most significant measure passed last session— 
the measure that will be remembered when all others are forgotten 
—was the Act ‘‘to amend the law with respect tothe use of locomo- 
tives on highways,” which, with a little pardonable exaggeration, 
mizht be described as an Act for the abolition of horses in the 
public streets? This in all probability will be as interesting to the 
historian of manners and customs in the future as the first Railway 
Act, and it may be the beginning of a change only second in the 
imp >rtance of its results to the construction of the first railway. 

We are far from that yet. The motor carriage of the future 
will in all probability be as much better than the motor carriage of 
the present as the modern express engine is better than the 
‘ Rocket.” It will be light and cheap, it will not emit smell or 
smoke, it will be easily stopped and as easily set in motion. We 
are far yet from these perfections, but they will come, and with 
them the horse will vanish from the streets, and even the poor 
man will dream of his own carriage. We have little inclination to 
shed tears over the abolition of the horse as a beast of burden. 
There is no real sentiment involved in his retention ; sentiment, for 
once, is on the other side. No one can seriously reflect on the 
sufferings of horses in a modern town without wishing to find a 
substitute for horses. London is more humane than most cities, 
but London day by day presents us with a mass of animal suffering 
which it is perhaps well not to think about. The horse, unfortu- 
nately for himself, is a reticent animal. He makes no protest 
against his burdens, he will strain himself or fall without uttering 
asound. When the whip descends, he may start a little, or plunge a 
little, but thatis all. Only the discerning eye can see when he is hurt 
or suffering. If, like the dog, he barked or yelped every time he 
was beaten or his mouth torn by a clumsy driver, if he groaned at 
the labour of starting an omnibus orcried out at the toil of holding 
a heavy wagon back on a steep hill, the thing would be intolerable. 
We should either have been much more humane, or have banished 
horses from the streets altogether. No one, therefore, can really 
regret that there is hope of releasing the horse from the worst of 
his dradgeries. Modern traffic is on a scale which has outgrown 
the capacities of animals almost as much as modern engineering 
and building operations have outgrown the unaided hand labour of 
primitive times. Modern roadsand improved coach-building have 
indeed mitigated the conditions to some degree, but they have also 
made it so much the easier to find and apply in due course mechani- 
cal modes of locomotion to ordinary road travelling. The horse will 
remain for our pleasure. So long as Englishmen are Englishmen 
there is little danger that he will receive less than his share of 
worship or attention. If fewer horses are brought into the world, 
we need not waste tears on horses unborn, whose existence must 
have been at the best a doubtful pleasure. 

In these speculations we are, of course, leaping ahead. Until 
eight days ago we were living under a law which compelled all 
mechanically-driven vehicles to be restricted in pace to four miles 
an hour and to be preceded by a man bearing a red flag. With 
the abolition of this obsolete provision comes our first opportunity 
of judging what English mechanical skill can do for the motor 
carriage. The wonder is not that the problem is being tackled 
now, but that it was not tackled thirty years ago. There is 
nothing in the nature of things which compels locomotive energy 
to be confined to vehicles running on steel rails, though there was 
much in the state of modern roads until the last twenty years to 
discourage invention. We only hope that under the new Act the 
motor movement may not be brought into discredit by the appear- 
ance of scorching cars, which will claim the full privilege of their 
legal fourteen miles an hour, irrespective of the feelings of their 
neighbours. The scorching cyclist is not loved, but if he transfers 
himself to a car, or, even worse, a motor-cycle, we shall need a 
new law to deal with him. Moralists, meanwhile, are asking what 
is to happen to this restless generation. Ten years ago we were 
all for the higher education and university extension ; we read 
half the day, we practised the piano, attended ambulance classes, 
or visited the poor during the other half. Now we read nothing, 
the piano is shut, the University Extension centre has collapsed, 
the ambulance classes are deserted, while we, and the poor with 
us, are whirling on wheels in a radius of twenty or thirty miles 
from our homes. And very shortly our parents and grandparents 
will be doing the same in motor cars. The good old type, which 
Cobbett used to praise—the type which never was more than six 
miles from home, is practically extinct, and in these days we con- 
sider mainly how many miles we can put in between afternoon tea 
and dinner.— Westminster Gazette. 











LAUNCHES AND TRIAL TRIPS, 





On Tuesday, the 25th inst., Messrs. Wigham, Richardson, and 
Co. launched from their Neptune Shipyard, Newcastle-on-Tyne, 
the steel screw steamer Tadorna, which they are constructing to 
the order of the Cork Steamship Company, of Cork, for their con- 
tinental service. The vessel is 255ft. in — by 33}ft. beam, and 
will be rigged as a two-masted schooner. e engines and boilers 
are also being constructed by Messrs. Wigham, Richardson, and 
Co., and the whole work is proceeding under the superintendence 
of Mr. F. C, Kelson, of Liverpool, the superintending engineer of 
the company, and of Captain Hore, of Liverpool. 

On Monday, 24th inst., the s.s. Othello was launched from the 
yard of Earles Shipbuilding ard Engineering Company, Hull, for 
the Bombay trade of Messrs. Thomas Wilson, Sons, and Co. The 
dimensions of the Othello are :— Length, 420ft., breadth, 48ft., 
depth, moulded, 32ft. She is built of steel to the highest class in 
the British Corporation Registry, and on the cellular system of 
framing. There are two complete flush decks of steel, and below 
these, in lieu of beams, large web frames are fitted at intervals, thus 
giving a very roomy clear hold for cargo. The ship has a short 


poop aft, a bridge over the engines and boilers, and extending 
some distance forward of the same, and a topgallant forecastle. 
The hatches are large, and have efficient lifting power, consisting of 
ten steam winches and The masts, two in number, are fully 
utilised also for supporting derricks, and there are in addition eight 
massive steel columns standing vertically from the deck, to carr: 
further derricks. A powerful steering engine by Amos and Smi 

is fitted in the engine casing, and actuated by a wheel from the 
bridge forward of this, and a screw hand gear is fitted aft, with 
spring brakes and relieving tackle. The total deadweight to be 
carried wiil be nearly 8000 tons, and she is expected to steam 
104 knots. For this purpose she will be fitted with a fine set of 
triple compound engines, also made by Earles Company, and of 
their newest design, steam for which at 200lb. pressure will be 
supplied from three large steel boilers. 








AUSTRALIAN NOTES. 


Tue Premier of New South Wales has signified his ee 
to enter into negotiations with Mr, Joseph Mitchell, of Sydney, 
respecting the establishment of an iron and steel works in the 
colony, if that gentleman can prove to his satisfaction that he is 
supported with ample capital for the enterprise. 

: Mitchell is now on his way to England for the purpose of 
organising a company for that object. 

It is expected that the Government will be willing to accept 
about 10 per cent. higher rate for steel rails made in the colony 
than the ruling price of imported rails delivered in Sydney. 

In consequence of the interest taken by the Government in the 
establishment of an ironworks in the colony, Messrs, Lambert 
Bros., of Mittagong, have put in a claim for Government ironwork 
and steel rails, stipulating for no protection or bonuses whatever. 
This firm has engaged the services of Mr. Bernard Dawson, an 
English expert, as their consulting engineer. 

A notification has been issued by the Minister for Works, which 
will be advertised in the principal English journals, inviting tenders 
from persons willing to contract for the supply of 150,000 tons of 
steel rails, and the requisite quantity of fish plates, bolts, and 
spikes, manufactured in the colony out of iron ore and other neces- 
sary minerals, the natural | pe of, and with coal, coke, or 
other fuel, smelted and raised within, the colony. 

The conditions of the contract provide that the delivery of the 
rails shall commence not later than eighteen months after the 
contract is signed, and shall spread over a period of ten years, 

The colliers’ strike at Newcastle is as far off settlement as ever. 
At the time the men went out on strike the mine owners agreed 
not to make any reductions in wages until the close of next year, 
and not then, unless necessity demanded such. The mine owners 
now insist upon a reduction in wages taking place before work is 
to be resumed, and have decided no longer to recognise the Miners’ 
Union. 

Five of the new type of locomotives under order from Messrs, 
Beyer, Peacock, and Co., for the New South Wales railways have 
been delivered, and are now put in service. These engines, which 
are termed the Australian Consolidation, are specially designed to 
meet the requirements of the railways in this colony. They have 
a total wheel base of 23ft. 2in., engine and tender 51ft. 10}in., 
eight-wheeled coupled, double bogie front, with driving wheels of 
5lin. diameter. The cylinders are 2lin. diameter, by 26in. stroke. 
The fire-box is on the Belpaire principle. The boilers work at a 
pressure of 160 lb., and have a heating surface of 2211 square feet, 
with a grate area of 29°75 square feet. The tenders are capable 
of carrying 3650 gallons of water, and six tonsofcoal. The haulage 
power of each engine, exclusive of engine and tender, is estimated 
at 350 tons up an incline of 1 in 40, at a speed of ten miles an 
hour. 

After the drought comes a flood, as much as 10in. of rain having 
fallen in some parts of the colony within a fortnight. This, 
together with the stoppage of trade at Newcastle in consequence 
of the strike, is being severely felt in business circles. 

Negotiations have been completed for the engagement of 
Colonel Home, C.S.I., Royal Engineers, as an expert to advise 
the N. S. W. Governmeat on the subject of, it is said, water 
conservation. He is to examine the whole colony, and submit a 
comprehensive scheme of, it is said, water conservation ; also to 
advise on the subject, it is reported, of irrigation. He has been 
engaged—for the present—for twelve months at a salary of £2000, 
with travelling expenses. 

The Customs department have furnished the following return of 
coal exported from Newcastle to foreign and intercolonial ports 
for the six months ending June 30th, 1896, and corresponding 
period in 1895, 





Six months Six months 
ending June, ending June, 

1896. 1895. 

Tons. Tons. 
Victoria .. .. 71,316 811,573 
New Zealand.. .. 66,157 86,104 
South Australia .. 105,580 59,760 
Queensland .. 10,454 9,439 
Tasmania 23,830 30,100 
West Australia 52,997 19,700 
Hong Kong .. 11,302 12,928 
United States 73,340 117,756 
ae 4,955 21,538 
New Caledonia 6,268 3,388 
Phillippine Islands 36,195 32,524 
are 2,000 4,375 
Mauritius 4,790 11,257 
eru. 11,283 9,668 
Chili.. 162,125 141,117 

Ceylon 5,900 nil 
Singapore... .. 18,832 22,576 
Sandwich Islands 23,647 15,941 
South Sea Islands 178 os nil. 
PE os ae. 0s 7,955 . 9,314 
Mexico .. 6,250 . ‘ 8,881 
EY os ae os bs es os. os REL ae 13,150 
Other countries .. .. .. .. «. ee 4,370 
Totals .. 924,268 .. .. .. 945,459 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’Change at Birmingham to-day—Thursday—there was a fair 
amount of business transacted. Manufacturers report themselves 
sufficiently booked to keep the works running steadily for some 
time to come, and a large output of pig iron, black sheets, com- 
mon bars, and steel is recorded. Prices are maintained at recent 
levels :—Staffordshire pig is 35s. 6d. to 36s. 6d. for cinder forge 
metal, 40s. to 42s, 6d. for part mine forge, and 55s. for all mine 
forge, with 2s. 6d. extra for foundries. Northampton forge is 40s. ; 
a orth — and Derbyshire, 41s, to 42s., and Lincolnshire, 
44s. to 45s, 

Marked bars continue at £7 to £7 12s. 6d. Merchant bars are 
in moderate request at £6 to £6 10s., and common bars do a large 
trade at £5 7s, 6d. to £515s, Black sheets, doubles, are £6 15s, 
to £6 17s. 6d. Other quotations are:—Lattens, £7 15s. to 
£7 17s. 6d.; hoops, £6 10s.; gas tube strip, £5 7s. 6d. to £5 10s.; 
thin strip, £6; galvanised sheets, £10 10s., delivered Liverpool for 
24 gauge; angles and tank plates, £5 15s.; stamping sheets, £9 10s. ; 
nail rod, £6 10s. to £6 15s.; and puddled bars, £3 15s. per ton. 

Staffordshire blooms of Bessemer 


Steel makers are very busy. 
make are £4 5s. to £47s. 6d., and Siemens billets, £4 10s. to 


£4 12s, 6d. Steel bars about £5 17s, 6d.; soft sheets, £7 5s.; 
and angles and girders, £5 17s. 6d. 





The engines of the torpedo-boat destroyer Spitfire, which were 


built at the works of Messrs, G. E. Bellissand Co., of Birmingham 
have just given admirable results at their full-power speed trials 
It is stated that out of the large number of vessels of this cles 
already completed, the Spitfire is only the second which has «uc 
ceeded in running a satisfactory full-power trial at the first 
attempt. The average speed attained by the boat during six runs 
on the measured mile was at the rate of 27°775 knots per hour 
and for the full three hours’ trial, 27°461 knots. The mean steam 
pressure in the boilers was 1951b. per square inch, and the mean 
revolutions 398 per minute, whilst the average indicated horso. 
wer develo by the engines was 4527. The contract stipu- 
ted for 4 horse-power and a speed of 27 knots per hour. 

A table of the half-yearly dividends which was declared by local 
manufacturing and commercial concerns shows a marked improve. 
ment upon those declared for the corresponding half of 1895, and 
in several instances companies which had suspended dividends 
for some years have now resumed payment. The local banks hayo 
all done well, some of them paying a dividend at the rate of 14 per 
cent. perannum. The metal rolling and brass and copper tube 
companies are evidently recovering at last from the reaction which 
followed the collapse of the French copper ring a few years ago, but 
the lead in this department is still held by those concerns which 


minister specially to the arms and ammunition trades. In this 
department the Birmingham Small-arms ——— has just 
established a great advance by the declaration of a 15 per cent, 


dividend for the half-year, which raises the year’s dividend to 20 
percent. At the same time, the directors propose to get rid of 
some of their accumulated reserves by presenting the shareholders 
with a £5 preference bonus share in respect of every ordinary 
share thus nominally doubling the capital. It is an open secrof, 
however, thatthe remarkable success of this company is due, not 
so much to arms and ammunition as to the profits of its cycle 
components trade. : 

Kynoch and Co. are now paying substantial dividends, and their 
business appears to be rapidly growing. 

Eley Brothers pay the usual interim dividend of 10 per cent. on 
the first half-year. Clifford and Son resume payment, after three 
years’ interval, with dividends of 10 per cent. on the ordinary, and 
all arrears on the preference. The Mint divides 6 per cent. as 

inst 3 per cent. a year ago; and John Wilkes, Son, and 

applebeck, besides paying the preference, have resumed payment 
at the rate of 5 per cent. on the ordinary shares. 

The Severn Navigation Improvements were on pr | inspected 
by the Severn Commissioners, accompanied by Lord Wrottesley 
and a number of invited guests, representatives of local authorities, 
and various manufacturing and commercial interests. The party 
started from Stourport, which is practically the head of the naviga- 
tion as far as the river is concerned. The Stafford, Stourport, and 
Worcester Canal gives access to the Severn from Wolverhampton 
and other parts of the Black Country, and enables goods to be con- 
veyed by the canal boats as far as Gloucester, or even Sharpness, 
7 one transhipment, which may take place at Stourport or at 

orcester, the traffic by means of the masted barges known as 
Severn trows, may be extended as far as Cardiff. For some time 

t the transhipment has been mostly carried out at Glouccster, 

ut the trows bring a good deal of grain and timber up the river 
from Bristol, the canal boats also taking a good deal of up-river 
traffic from Gle ter. The sch of the Severn Commissioners 
has had in view the development of the traffic by the trows as far 
up as Stourport, and to enable sea-going vessels to come up as far 
as Worcester, where cargoes may be transhipped into boats p!ying 
on the Worcester and Birmingham Canal, which enters the river at 

iglis just below the city. 

t Lincombe lock, and the other locks above Worcester, the 
sills have been lowered so as to give a clear depth of 6ft., while 
the bottom, of the locks have been widened so that vessels of thet 
aa, and of 154ft. beam, may go through. From Stourport 
t» Worcester the channel has been dredged to give a depth of /ft. 
at the summer level of the water. The result is that trows carry- 
ing 100 tons can go up to Stourport all the year round. Near the 
Ketch at Kempsey land has nm reclaimed from the river by 
placing on the shoals and parallel with the bank old canal boats 
filled with ballast. Behind these, partly by the natural sill and 
partly by the deposit of dredging from the channel, dry land is 
gradually being formed. Two powerful dredgers were scen at 
work near Pixham Ferry. At Upton the swing bridge was 
opened to allow of the eo of two or three large Severn trows, 

he mouth of the Avon at Tewkesbury reminded the party how 
important a feeder that river might be made to the Severn navi- 
ation. Below Tewkesbury is a capital set of double locks to 
acilitate heavy traffic, he Commissioners have not yet seen 
much result from their effort. 

The tolls on the Severn acer | 





the twelve months just completed 
amounted to £7827, as com with £7427 in the previous year, 
the increase of £590 possibly representing one of about 18,000 in 
tonnage. As to future developments, however, the Commissioners 
are hopeful. 

Among the subjects of discussion during the voyage was Mr. 
Keeling’s scheme to enlarge the Worcester and Birmingham Canal, 
and thus make Birmingham a port. Were this done, the present 
docks being replaced by a system of hydraulic lifts, working on 
inclined planes, it is calculated that a saving of 25 per cent. in 
freights would be effected. The margin in freights between 
Worcester and Birmingham in favour of the canal is now too smal! 
to attract traffic from the railways, but the improved canal would 
be a serious competition, while the abolition of transhipment would 
save from sixteen to twenty-four hours. Birmingham to Liverpovl 
in three days by steamboat would then, it is said, be a possibility. 








NOTES FROM LANCASHIRE. 
(From our own Corresvondents.) 

Manch: ster.—A more satisfactory tone has been noticeable in the 
iron market here during the past week, prices showing a decided 
recovery from the weakening tendency recently prevailing, and 
the keen undercutting by merchants has to a considerable extent 
disappeared. The threatened competition of American pig iron, to 
which I referred in previous notes, does not make much headway, 
and I do not hear of transactions of any moment having so far 
been put through. As I have already intimated, it will require 
very special conditions, which can only be of very intermittent 
occurrence, to enable American pig iron makers to compete her, 
and although some of the local speculative merchants would ro 
doubt readily assist in securing “another string to their bow,” 
there is not much anticipation that they can rely upon American 
pig iron as helping them to any very appreciable extent. 

Although there was not more than an average attendance on 
Tuesday’s Manchester Iron Exchange, with no noticeably increased 
weight of business doing, a stronger tone prevailed generally 
throughout the market, with a decided apmnel: tendency in prices 
both for pig and finished iron. The pig iron business moves on 
steadily, consumers generally renewing contracts at current rates, 
and makers mostly well sold. For local and district brands makers’ 
quotations remain unchanged, but are firm at the full rates recently 

uoted, and local makers have no difficulty in getting 46s. 6d. less 
df for No. 3 foundry, delivered equal to Manchester, whilst in 
Derbyshire business has been done at 46s. 9d. net cash delivered, 
although some inferior brands are still quoted at 45s., and 
Lincolnshire foundry is very firm at 42s. net, delivered here. 
In forge qualities, although there is not so much buying 
going on just now, most of the large users having purchased freely 
a few weeks back, makers’ quotations remain firm at 44s., less 24 for 
Lancashire, and 42s, 2d, net cash for Lincolnshire, delivered War- 
rington. With regard to outside brands offering here, prices have 
shown an upward move to the extent of about 3d. to 6d. per ton 
upon last week’s minimum rates, and this has given a check to the 
keen underselling by merchants, which has recently been so notice- 
able a feature in the market. Quotations for panor foundry brands 








of Middlesbrough are now about 45s, 10d, to 46s, 4d., delivered by 
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rail Manchester, and 44s, net cash delivered at the Manchester 
Docks. In Scotch iron, Eglinton now averages 46s. 6d.; Glen- 

nock, 46s. 9d.; and Gartsherrie, 50s. net prompt cash, delivered 
at the ports on the Mersey, with 2s. extra for delivery at the Dock 
Quays, Manchester. 3 

In the manufactured iron trade a fairly active demand comes 
forward generally, and at an informal meeting on Tuesday’s 
Exchange, comprising the principal Lancashire makers, with the 
exception of the representative of one large firm, it was decided 
to advance their shipping prices for bars 2s. 6d. per ton, the 
minimum quotation being now £5 12s. 6d., f.o.b., Manchester 
docks or Liverpool ; for inland sales prices still range, according to 
delivery, from £5 103. to £5 12s, 6d., with. North Staffordshire 
pars, delivered Manchester district, remaining at £5 12s, 6d. to 
£5 15s. per ton, Sheets and ay are unchanged, but are firm at 
late rates, averaging £7 5s. to £7 10s, for sheets, and £6 2s, 6d. 
for random to £6 7s. 6d. for special cut lengths of hoops, delivered 
Manchester district, with 2s, 6d. less for shipment. 

Except a slightly stronger tone in hematites, the steel trade 
shows no appreciable improvement. For good foundry hematites 
makers hold to 57s. and 57s. 6d., less 24, with steel billets remain- 
ing at £4 7s. 6d. net cash, whilst local steel bars are still obtainable 
at under £6, and boiler plates can be bought at £6 2s. 6d. to £6 5s. 
delivered here, 

The position throughout the engineering trades remains much as 
Ihave reported last week, with holiday stoppages in the large 
manufacturing centres still to a considerable extent interfering 
with operations, whilst activity as regards work in hand is main- 
tained throughout all branches, and new orders generally are 
coming forward freely. 

There is, however, one matter of special moment to notice, 
which is bringing the general wages question still more definitely 
to the front. I have — y intimated that the gradual 
forcing up of wages by the trades union societies in the lower-paid 
districts, and in unimportant sections of industry, has been simply 
preliminary to a more general movement in the larger and more 
important centres, This is now confirmed by the following cir- 
cular, which has been sent out during the past week to the 
employers in the Manchester district :— 

‘* Amalgamated Society of Engineers, Steam Engine Makers, 
United Kingdom Association of Pattern Makers, Brassfounders, 
aad Finishers, and United Kingdom Society of Amalgamated 
Smiths and Strikers, 

‘* Manchester District, 
‘*50, Grosvenor-street, C. on M., 
* Manchester, August 25th, 1896, 

‘Sir or Gentlemen,—We, the workmen e din the engi- 
neering trade in this district, and who are affliated with the 
societies named above, having had under consideration the advisa- 
bility of seeking an advance of 2s, per week on our present rate of 
wages, have, after mature deliberation, resolved to request you, in 
conjunction with the general body of employers in the Manchester 
district, to give this matter your veusetie consideration. 

‘In making this request, we need not draw your attention to 
the present prosperous condition of the engineering business in 
all its branches, further than to bring under your notice the fact 
that the workmen engaged in our craft have not troubled you for 
the past twenty years at least, by making any overtures for a 
general advance in wages, and are now of opinion, taking into 
account that the skilled workers in every other trade and industry 
have been making rapid strides in the way of bettering their 
position from a wage-earning point of view, whilst we have played 
a passive part, believe that, as workmen engaged in one of the 
most skilled trades, are fully justified in approaching you on this, 
to us, important matter, in the full hope, judging from the good 
feeling that prevails between employer and employed, of a reali- 
sation of our wishes and aspirations, 

“* Having briefly laid our claims before you, we now leave the 
issue in your hands, with full confidence in your appreciation of our 
services, 

yi An answer to this not later than 8th September will be esteemed 
a tavyour, 

‘* We wish it to be clearly understood that this request applies to 
the turners, fitters, millwrights, smiths, and strikers, pattern 
makers, machine joiners, brass finishers, copper smiths, planers, 
slotters, shapers, millers, and borers. 

‘Signed on behalf of the Joint Committee. 

** FREDERICK ENTWISTLE, Chairman, 
‘* Wn. GEO. SyKEs, Secretary.” 

One or two of the leading representatives of the employers of 
the district, whom I haveinterviewed, have expressed rather strong 
opinions with regard to this circular, and consider that in view of 
the fact that no reduction in wages was made in the Manchester 
district during the long period of depression, the men are not 
ustified in asking for an advance immediately an improvement sets 
in, On the other hand, the men feel equally strongly upon the 
matter, and their position is that the Manchester district, instead 
of taking the lead, as hitherto, with regard to wages in the pro- 
vinces, is now getting behind, a higher rate of wages being paid in 
Sheffield, where the basis is 35s. and 36s., as compared with 32s, 
and 34s, in Manchester, whilst in the smaller engineering centres 
of Lancashire, which were previously understood to be on a basis 
2s. lower than Manchester, have now generally been got up to 
something like the level of the wages paid in the Manchester dis- 
trict. The men therefore consider they are fully justified in asking 
the Manchester employers to give an advance of 2s. per week upon 
the present rate of wages, which has remained unaltered for the 
last twenty-three years. 

Messrs, Nasmyth, Wilson, and Co., of Patricroft, near Man- 
chester, have just completed and sent away an exceptionally 
powerful press for packing cotton bales in Egypt. This press, to 
which I briefly referred a few months back, has been constructed 
from the designs of Mr. Gilbert Lewis, M.I. Mech. E., engineer, of 
Manchester, to the order of the Presses Libres, Alexandria, and I 
may add that it is the strongest press of its kind that has been 
turned out, and is of the largest type for dealing with cotton 
bales. It is a compound press, worked by combined steam and 
hydraulic power, and capable of exerting a total pressure of 1200 
tons on the ordinary Egyptian bale. It is constructed to turn out 
sixty bales per hour, and is arranged by a multiplication of valves 
to press light or heavy bales as required. 

No improvement can yet be reported in the coal trade, all 
descriptions of fuel still moving off but slowly, and very few pits 
running more than three and a-half to four days per week. The 
house-tire coal trade is necessarily quiet as a result of the excep- 
tional buying which went on a couple of months back, and stocks 
are again accumulating, with prices back at the minimum 
summer rates, best Wigan Arley being readily obtainable at 9s. 6d. 
to 10s, ; Pemberton four-feet and seconds Arley, 8s. to 8s, 6d. ; and 
common house-fire coals, 6s, 6d. to 7s. per ton at the pit mouth. 
Notwithstanding the increased consumption of the lower class 
round coals, as the natural result of the activity in all the prin- 
cipal iron-using industries, steam and forge coals are still difficult 
to move, and more or less a drug on the market, with prices kept 
excessively low by the competition of surplus supplies from other 
districts, and 5s, 6d. to 6s. represent about the full average figures 
for ordinary descriptions of steam and forge coals at the pit mouth. 
A good deal of engine fuel is still being thrown on the market by 
the holiday stoppages in the cotton manufacturing districts, and 
here and there, to move away surplus supplies temporarily thrown 
on their hands, colliery proprietors are prepared to make some 
concession in price, Generally, however, quoted rates are without 
alteration, and remain at from 3s. and 3s. 6d. for common to 4s, 3d. 
and 4s, 9d. for the better sorts of slack at the pit mouth. 

Che shipping trade shows no material change, business continuing 
very quiet and prices ruling extremely low ; good seconds qualities 
of round coal, suitable for , Somonoe requirements, can be bought 
at about 8s, 6d. to 9s., whilst 7s. to 7s. 3d. are the average figures 
for common round coals, for steam and forge purposes, delivered 
at the ports on the Mersey. 











Barrow.—The hematite pig iron trade is steadier and firmer. 
The position of makers has not in any sense altered. They are 
booking orders and still quoting 48s, to 49s. per ton net f.0.b. for 
mixed Bessemer numbers. Business in warrant iron has gained 
strength, and an advance of practically 1s, per ton on the week is 
noted, warrant sellers being at 47s. 34d. net cash, and buyers at 
47s, 3d. There is one less furnace in blast this week, only 36 being 
at work as compared with 28 in the corresponding week of last 
year. Stocks are 45 tons more than in the previous week, standing 
now at 312,104 tons, or 22,929 tons increase as compared with the 
beginning of the year. 


Iron ore finds a steady but quiet market, and the importation of 
Spanish and Irish ores tends to restrict the demand for native 
sorts, which are quoted at 10s. per ton net at mines. Spanish 


descriptions are still quoted at 12s, 9d. to 13s. per ton, delivered at 
West Coast ports, 
_ Steel makers are very busy, and every mill on the West Coast is 
in full work, and likely to be for some time to come. The demand 
for steel rails is very brisk, and orders are well held on colonial 
and general foreign account. Prices are very steady. Shipbuild- 
ing — is in brisk demand, and billets and hoops enjoy a good 
market, 

ee have no new orders to report, and are beginning to 
feel the necessity of booking some new contracts. On Saturday 
last H.M.S. Juno, second-class cruiser, left Barrow on her trial 
tip. which proved very satisfactory. She went under easy steam 
to Devonport in twenty-two hours at 15 knots, with 118 revolutions. 
Everything worked very satisfactoriiy. 

The coal trade remains quiet, and the coke trade is not so steady 
as it has been. 

Shipping is quieter. The exports of pig iron from West Coast 
ports during the week total up to 8990 tons, and steel 5919 tons, 
as compared with 7996 tons of pig iron and 16,882 tons of steel in 
the corresponding week of last year, an increase of 996 tons of pig 
iron and a decrease of 10,963 tons of steel. The full total of 
shipments this year to date represent 207,390 tons of pig iron and 
324,274 tons of steel, as compared with 194,256 tons of pig iron 
and 241,631 tons of steel in the correspondin riod of last year, 
an increase of 13,134 tons of pig iron and 89, 649 ¢ tons of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE position of the coal trade in the South Yorkshire district is 
not very encouraging. This state of things more especiall 
refers to the house coal department. Only four days a moet 
are being worked by the pits producing this class of fuel, 
whilst the steam coal collieries make quite four days a 
week, and in a few cases full time. Nothing new has cropped 
up in regard to the wages question. A considerable number of 
men and boys have received notices to leave the employment of the 
Swaithe Main Colliery, Worsbro’ Dale, near Barnsley, owing to 
the colliery being practically worked out. For several years only a 
limited number of hands have been employed. The colliery, which 
is owned by Messrs. Bartholomew, Mitchell, and Co., was sunk in 
1860, and worked the Barnsley bed. In 1862 it was connected with 
the Edmund’s Main Colliery, which was the scene of an explosion 
causing fifty-nine deaths, This disaster was greatly exceeded by 
another at Swaithe Main in December, 1875, when 143 persons lost 
their lives, As the mine approached exhaustion the employés were 
steadily reduced, to ‘‘soften” the fall of the locality, which 
mainly depended upon Swaithe Main for employment. 

The protracted strike at Kiveton Park Colliery has at last come 
toanend. It has lasted 27 weeks, and has cost the Miners’ Union 
upwards of £6000. When the strike began, the underground 
workers and boys numbered 730. Of these 130 found work else- 
where, and of the remaining 600 about 350 are being re-engaged 
by the company, leaving a considerable number to be supported 
by the Union and the public, The terms of settlement are 
regarded as mutually satisfactory. 

The metropolitan market is taking only a moderate tonnage, 
which is somewhat disappointing, seeing that the season is now 
advancing. Agents in London continue to complain of the 
extreme severity of the competition they have to contend against 
in the cheaper sea-borne coal, which has the effect of keeping 
prices down. The trade done with the Eastern Counties and other 
markets is only poor. Silkstone selected coal realises 7s, 9d. to 8s. ; 
secondary sorts, 7s. to 7s. 3d. per ton at the collieries, Barnsley 
house fuel rules from 6s, 6d. to 7s. per ton for the best, and 5s. 3d. 
to 5s, 6d for secondary samples and the superior sorts of thin seam 
coal, Local business is very quiet, but merchants keep up prices, 
from 11s, 6d. to 12s. 6d. per ton being asked for coal delivered in 
Barnsley. 

On the whole the steam coal trade is very good. A large amount 
of thick seam coal is sent from this district to Hull, for shipment 
to Germany, North and South Russia, and Sweden and Norway. 
A similar remark applies to Grimsby, but rather indifferent 
business is being transacted with Goole. Values have a hardening 
tendency. The finest qualities of steam coal realise from 7s. 6d. 
to 7s. 9d., while Parkgate and similar sorts sell at 6s. 3d. to 6s, 9d. 
Nearly the whole of the coal sent away is under contract, and 
does not fetch more than 7s. per ton. The stoppage of stacking 
operations by gas companies and other large consumers has caused 
a decrease in demand. On account of the continued depression in 
the textile trades of Bradford and other places, small coal, slack, 
and smudge are not so freely bought. ere is a large tonnage 
used in the coke-making business. Values remain about the same 
as last reported. Good screened slack is sold at 3s. to 3s. 6d.; 
ordinary pit slack, 2s. 6d. to 2s, 9d.; and smudge, 1s. 6d. to 2s. 
per ton. Good reports are coming in as to the condition of the 
coke trade. An average business is done in the smelting districts. 
Prices range from 10s, 6d, to 12s. per ton, the latter figure being 
for the finest qualities. 

The heavy industries continue in the same steady condition. 
The men engaged in the railway material business are as well 
employed as ever. The orders which began to come in briskly in 
the spring have continued, and exhibit no sign of any decrease as 
yet. Not only are the home railways ordering freely, but satis- 
factory lines are coming forward from India, South America, and 
other foreign markets. The only business in the heavy industries 
which is not in a prosperous condition is mineral material. This is 
mainly on account of the bad state of the shipbuilding industry. 
Freights are very low, which is no doubt due to the fact that the 
supply of ships exceeds the demand. The armour-plate makers are 
rapidly working off the orders at present in hand, and are expecting 
the Government to place some new work every day. The iron market 
is steady, and values are well maintained. Swedish and the 
higher grades of crucible steel are actively called for. 

Reports as to the state of the lighter staple trades of the city 
are satisfactory pretty nearly all round. The request for both 
files and cutlery is fully maintained. Orders from foreign 
markets are getting heavier. A well-known member of one of 
Sheffield’s cutlery houses has just returned from Solingen 
and has a good deal to say about the German cutlery business, 
Owing to the action of the men in going in for more wages and 
shorter hours, the pen and pocket knife trade ;has suffered very 
severely. These goods have met with a large sale owing to the 
cheapness. The German makers admit that they cannot touch 
Sheffield cutlery in the higher grades of pen and pocket and 
table knives. While this is being written, news reached Sheffield 
that the strike of Solingen cutlers is at an end, but the terms of 
settlement have not transpired. The Sheffield operative cutlers 
have sent their German fellow workmen about £50 to help them 
in their struggle. 

Of late some good orders have been received from Australia and 
other distant markets for bread knives and platters, and wood 
wares generally. A large trade is also being done in biscuit boxes, 
trays, and similar goods made in wood, and mounted in electro- 


plate and kindred metals. A local firm has just received import- 
ant orders for costly cabinets of silver, electro-plate, and cutlery 
from Johannesburg. There has been a slight falling off in the 
demand this month, but the usua! autumn and winter revival is 
expected shortly. There are hardly any unemployed workmen in 
these trades, and good chasers have considerable difficulty in getting 
through their work. The preference for silver over best electro- 
plate, which has been a feature of this business for some time, 
still continues. It is satisfactory to note that purchasers are asking 
for a heavier and higher class of silver goods than before, and this 
ailows of more elaborate decoration. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron market is showing much activity, and there can be no 
mistake about the upward tendency which has set in, and which 
is naturally looked for at this season of the year, for almost invari- 
ably, between the middle of August and the middle of September, 
aheavy demand is reported for pig iron, and pricesadvance. This 
= there was the more reason for a brisker state of the market, 

‘cause there is a genuine revival in all the industries that con- 
sume pig iron, and more will be needed to satisfy the usual autumn 
demand. The slight advance in prices which was reported last 
week, and the certainty that buyers would be unable to purchase 
their supplies for autumn delivery on more favourable terms, have 
caused consumers to come forward with a rush, and this has 
enabled sellers to still further raise their prices. Those who have 
now iron to buy are now anxious to give out the orders, and only 
regret that they did not purchase earlier. But makers and 
merchants are in no hurry to sell, as they are in no pressing need 
for contracts for iron for early delivery, and they can wait and do 
better for themselves. If we compare the prices of No. 3 Cleveland 
pig iron on August 12th and those on September 12th in past 
years, an advance is always noticeable. Thus, in 1888 there was a 
rise of 1s. 7d. ; in 1889, of 3d.; in 1890, of 2s. 10d.; in 1891, of 
74d.; in 1892, of 104d.; in 1893, of 1d.; in 1894, of 1s, 2d.; and in 
1895, of 2s. 10d.; while this year there has already been a rise of 
1s. per ton, and the tendency is certainly upwards. Better prices 
should be realised than last year, because in 1895 the revival was 
in great part speculative, and was not backed up by any improve- 
ment in the industries which are the chief users of pig iron, 
whereas this year there is a genuine revival of those industries 
and comparatively little speculation. 

The statistics of the pig iron trade are generally very favourable, 
and there can be little doubt that the consumption exceeds the 
production. Not since 1892 has Cleveland iron been taken so 
rapidly out of the public warrant stores. For a long time an in- 
crease was reported every day by Messrs. Connal and Co., but 
latterly every day has shown a decrease in the stock, and on some 
days the decreases have been large ; in fact, on five occasions the 
decrease has been over a thousand tons. On Wednesday night 
Messrs. Connal and Co, held 181,918 tons of Cleveland iron, a 
decrease for the month of 11,875 tons. During the last few weeks 
there has been a better demand for warrants than has been known 
for years, consumers buying them as they were so much cheaper 
than makers’ iron. Now, however, that the difference is small, the 
demand for them is likely toslacken. The exports of pig ironfrom 
the Cleveland district have greatly increased during the second 
half of this month, and now the August shipments are the best of 
any month this year, witl the exception of June, and they are con- 
siderably above an August average. Up to Wednesday evening 
they amounted to 94,650 tons, as compared with 76,119 tons last 
month, and 85,304 tons in August, 1895, to 26th. Large shipments 
are recorded to Italy. 

It is estimated that the consumption of Cleveland pig iron will 
exceed the output by three or four thousand tons this month, but 
both will have been reduced as compared with July, the consump- 
tion because of the stoppage on Teesside of the mills and forges, 
foundries, &c., for last week’s holidays, and the production by 
reason of the stoppage of the blast furnaces for the men’s demon- 
stration. Some of the furnaces in the district have worked very 
badly since the stoppage. Messrs. William Whitwell and Co., at 
the Thornaby Ironworks, have relighted a furnace which has been 
idle for five months for relining, and now all their three furnaces 
are in operation producing hematite pig iron. Sir B. Samuelson 
and Co., at the Newport Ironworks, Middlesbrough, who have 
eight furnaces erected, of which six are in operation, will next 
month put another into basic iron, the blowing out of one of the 
basic furnaces at the Acklam Ironworks necessitating this. It 
It appears that the three new furnaces in course of erection or 
contemplated at the Acklam Ironworks are to take the place of 
the old furnaces which are to come down, and the total number 
of furnaces in existence at the works will not be increased. 

No. 3 Cleveland G.M.B. pig iron was in the early part of the 
week sold at 37s. for prompt f.o.b. delivery, and on Tuesday 
37s. 3d. was the figure quoted both by makers and merchants, 
but on Wednesday 37s. 9d. was the general rate, and some brands 
were sold at 38s., and could not be bought under that. That is 
expected to be the regular price ina short time. Not since the 
beginning of June have Middlesbrough warrants realised so much 
as was paid on Wednesday, and since the bottom price—3és. 44d. 
—was realised on the 7th inst., there has been a rise of about 
1s. 44d. per ton, business being done at 37s. 95d. cash on Wednes- 
day. ll the other qualities of Cleveland pig iron have been 
advanced in a great measure in sympathy with the rise in 
No. 3. Thus No. 1 is at 38s. 9d.; No. 4 foundry, 36s. 9d.; grey 
forge, 36s. 3d.; and mottled and white, 35s. 9d. Mixed Numbers 
of East Coast hematite pig iron have been raised to 45s. 6d. 

The condition of the finished iron and steel trades in the North 
of England is generally satisfactory, and the number of inquiries 
affords evidence that the activity will be continued. The tendency 
of prices is upwards. The rail tradeis in a very healthy condition, 
large orders in hand, and othersin prospect, especially from South 
Africa, India, Japan, &c. The nominal price of heavy steel rails 
is £4 10s. net at works. The demand for plates has slackened a 
little, and though £5, less 2} per cent. f.o.t., is still quoted for 
steel ship plates, £5 5s. for girder plates, and £6 for boiler plates, 
some of the producers would not let a good order go past them if 
a concession of a shilling or two per ton wouldsecure it. Iron ship 
plates are at £4 17s. 6d., and boiler plates £5 17s. 6d., both less 
24 per cent. and f.o.t. Steel ship angles are at £4 17s, 6d. and 
iron ship angles £4 15s., both less 2} per cent. and f.o.t., and 
engineering angles are about 5s. per ton more. At the thirty- 
third annual meeting of the shareholders of Jno, Abbot and Co., 
Park Works, Gateshead, Mr. Lawrence W. Adamson, the chair- 
man, paid a high tribute to the work of the North of England 
Finished Iron Trade Conciliation Board. Owing to that organisa- 
tion they had not had any labour troubles at their mills for many 
years, and the returns from that department had been of a very 
satisfactory character. Business in the chain and anchor depart- 
ment had been steady, and though prices had been reduced, the 
absence of friction with their men had enabled them to make 

rofits. 
: The shipbuilding industry is improving, and most yards are well 
situated for orders. At Messrs. J. L. Thompson and Co.’s yard, at 
Sunderland, a difficulty has arisen with the men, who have come 
out on strike in consequence. The men protest against being 
required to take out their checks in their own time, as is the 
general custom ; and they have asked that this may be done in the 
masters’ time, a demand which Messrs. Thompson have not seen 
their way to grant. On Tuesday, Sir W. G. Armstrong, Mitchell, 
and Co., launched from their Elswick yard on the Tyne a fast steel 
cruiser, the Barrozo, for the Brazilian Government. Her principal 
dimensions are:—Length, 330ft.; breadth, 43ft. 9in.; draught, 
16ft. 10in.; displacement, 3450 tons. She is protected throughout 
her whole length by a curved steel armour deck, varying in thick- 








ness from l}in. on the horizontal parts to 3}in. on the sloping 
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sides. The armour deck completely covers all the machinery, 
magazines, and steering gear, and additional protection is afforded 
by the reserve coal bunkers, which are carried along the vessel’s 
side to a height of about 6ft. above the water-line. When full 
these bunkers hold a supply of 800 tons of coal, which will enable 
the vessel to steam about 8000 knots at a moderate speed. The 
vessel is fitted with twin-screw machinery of 7500 indicated horse- 
power, and is expected to attain a speed of 20 knots. The Barrozo 
will be armed with quick-firing guns by the builders. 

The Cleveland Institution of Engineers had their summer excur- 
sion last Saturday, the place visited being the Hury and Blackton 
Reservoirs and other works in the Boldersdale belonging to the 
Stockton and Middlesbrough Corporations Water Boards. They 
were conducted over the works by Mr. William F, Macaulay, the 
resident ngineer. 

The coal trade is improving generally, but more particularly is 
this so in the steam and gas coal branches, and the pits raising 
this description of coal are very well occupied. The prospects for 
the autumn are encouraging, and deliveries are very heavy, indeed 
they are in excess of those of last year at this season. Best 
Northumberland steam coal is at 83. 6d. per ton f.o.b., and small 
at 3s. 4$d., while best Durham gas coals are at 6s. 9d. per ton 
f.o.b., best coals being dearer than they were a short time ago. 
Shipments are good from most ports. Blast furnace coke is steady 
at 133. 3d. per ton delivered at the Middlesbrough furnaces, a 
figure which has ruled for several weeks past. 

It is apparent that for the post of agent for the Durham Miners’ 
Association there will be over twenty candidates, but it is probable 
that the contest will be between three or four of the more pro- 
minent men, 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THERE ‘has been more animation in the Glasgow pig iron market 
this week than for a considerable time past. Tae impression is at 
length getting abroad that an improvement of a decided nature is 
about due in pig iron, and outsiders that have scarcely touched 
warrants for many months are now beginning to pay some attention 
to the market. Business opened firmly this week, and it seemed 
as if prices would have a steady advance upon the improved 
figures of the previous week. Some unsteadiness was, however, 
introduced by the action of the engineer employers, who are deter- 
mined that the dispute in one of the Glasgow engine works will 
cease, even if a lock-out should be necessary,to effect that object. 
The consequences of such a step would be most serious, not to say 
disastrous, and hence the nervousness with regard to the matter 
on ’Change. There was a large business in Scotch pig iron warrants 
on Monday, from 46s. 1d. ;up to,.46s. 5d. cash, and 463. 5d. to 
463. 7d. one month. The price afterwards fell away about 3d. per 
ton; but the loss was subsequently recovered, and there was a 
decided tone of animation about the market. Cleveland warrants 
received more attention than has been usual for a number of weeks, 
business being done from 37s. 1d. to 37s. 44d. cash, and 37s. 3d. 
to 37s. 7d. one month. Hematite iron was likewise in better 
demand, Cumberland warrants selling from 47s. 1}d. to 47s. 44d. 
cash, and 47s. 54d. to 47s. 7d. one month. Advices from America 
report dull trade and a restricted output of iron, but these have 
presently little influence on the Scotch markets. 

There have been several changes in the arrangement of the 
blast furnaces since last report. One furnace has been withdrawn 
from ordinary iron and two from;hematite, while an additional 
furnace has been placed on the manufacture of basic iron at Glan- 
garnock Steel Works. There are now 42 furnaces making ordi- 
nary, 30 hematite, and 5 basic iron, the total of 77 comparing 
with 75 at this time last year. 

The increased output of basic pig iron is an encouraging feature 
in the trade, and the production of that article is now at the 
greatest point it has hitherto reached in Scotland. 

Makers of Scotch pig iron have been experiencing an improved 
inquiry both for home consumption and export, and they are by no 
Means anxious to sell at current rates. Indeed, Messrs. William 
Baird and Co. raised their prices ls. per ton early in the week, 
and the expectation is that the advance will soon become general. 

The current prices of Scotch makers’ pig are as follows :—Govan, 
Monkland, and Carnbroe, Nos. 1, 47s. 3d.; Nos. 3, 45s. 6d.; Clyde, 
No. 1, 48s, 6d.; No. 3, 46s. 6d.; Summerlee, No. 1, 49s. 6d.; No. 
3, 47s. 6d.; Gartsherrie and Calder, Nos. 1, 50s.; Nos. 3, 48s.; 
Coltness, No. 1, 52s.; No. 3, 48s.; Glengarnock at Ardrossan, No. 1, 
49s. 6d.; No. 3, 45s, 6d.; Eglinton, No. 1, 48s.; No. 3, 46s.; Dal- 
mellington at Ayr, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Shotts, at 
Leith, No. 1, 52s.; No. 3, 48s. 6d. 

Merchants quote Scotch hematite pigs 49s. 6d., delivered free on 
trucks at the steel works. There can be little doubt that an 
advance will be made without much delay on this rate, seeing that 
Cumberland warrants are now on the increase. 

The Scotch pig iron shipments are not quite so good this week, 
but at the same time the demand for future shipment is reported 
to be active, and the outlook is to that extent more encouraging. 
The total shipments for the week were 5800 tons, compared with 
6660 in the corresponding week of last year. To the United States 
400 tons were despatched ; Canada, 200; South America, 165; 
India, 231; Australia, 115; France, 220; Italy, 210; Germany, 
366; Russia, 105; Holland, 410; Belgium, 895; Spain, 50; the 
coastwise shipments being 2203 tons, against 4053 in the corre- 
sponding week of last year. 

The reports concerning the position of the finished iron trade are 
altogether favourable. ‘The inquiry is very brisk, and the tone of 
this department quite satisfactory. In the steel trade there is 
a employment, and fresh contracts are constantly being 
placed. 

A good amount of tonnage has in the course of the week been 
arranged with Clyde shipbuilders. 

The dispute in the engine works of Messrs. Dunsmuir and 
Jackson, of Glasgow, on the question of non-union labour, has 
occasioned a great deal of uneasiness in trade circles, The work- 
men came out on strike because their employers refused to dismiss 
a man who was not a member of the society, and who declined 
to become so, The strike began several weeks ago, and the firm 
placed the matter in the hands of the Employers’ Federation, who 
called upon the men’s society and the executive of the Amalga- 
mated Society of Eagineers to require the men to return to their 
employment. An order was issued by the executive to that effect, 
but the men remained out in defiance of their own officials. The 
matter has been the occasion of several conferences of employers, 
and the latter sent on Tuesday a sort of ultimatum to the Amal- 
gamated Executive demanding that they should compel Messrs. 
Dunsmuir and Jackson’s men to return to work at once, stating at 
the same time that ‘‘ the Federation is pledged to preserve freedom 
of employment, both as regards society and non-society men.” 

The coal shipments from Scottish ports in the past week 
amounted to 188,769 tons, compared with 196,487 in the preceding 
week, and 181,971 in the corresponding week of last year. The 
market has been firmer for coals, and in several localities prices 
have a hardening tendency. Output is being restricted, partly by 
holidays and by the colliers holding idle days ; and some of the 
men have been leaving the pits, to do labouring work at the iron- 
works and elsewhere, and obtaining more wages than they could 
make in the collieries, The inland demand for coals is brisk, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A SUBSTANTIAL Admiralty coal ‘contract for 100,000 tons of the 
best steam coal has been secured by Wales, and its distribution 
reminds one more of 
co se of business, 


emp administration than the usual formal 
his will be seen from the list :—10,000 tons 


to the Powell Duffryn Company, 5000 tons Ynysyfeio, 20,000 tons 
Cyfarthfa, 15,000 tons Plymouth, 10,090 tons Cambrian, 7500 tons 
Glamorgan, 7500 tons Insoles, 5000 tons Lewis Navigation, 5000 tons 
Locketts’, Merthyr, 20,000tons DowlaisIron Company. It isdifficult 
to state the exact figures, but on’Change it is believed to be 9s. 3d. to 
9s. 6d. per ton f.o.b., and if so, this is a slight fall from the figures of 
last year. The opinion is that price was a consideration, and this is 
roved by certain well known coals, which always command the 
t price, being omitted. I may name the Ocean, Ferndale, and 
Nixon as amongst these. There was a good bulk of coal tonnage 
despatched from the Cardiff ports last week that totalled 320, 
tons, and business generally shows a satisfactory increase, though 
without any change worth recording in price. Best steam coal 
quotations are firm, but I have heard some low figures mentioned 
for inferior coal. In the matter of house coal my forecast was quite 
justified. Trade, as remarked on ’Change, has quickened of late, 
and this week for No. 3 Rhondda, 3d. advance is pretty general. 

At Swansea the coal export last week was about an average one. 
Newport, Mon., coastwise shipments showed an improvement, and 
foreign only an average. Cardiff shipment of Monmouthshire 
coals has fallen off. 

I give the latest quotations, premising that house coals are 
certainly on the upward move, and if the closing quarter of the 
year is to be, as weather prophets say, a wet one, best house 
varieties will have a good demand. Best steam coal, 10s. to 10s. 3d. ; 
seconds, 9s. 3d. to 9s. 6d.; best drys, 9s. 3d.; ordinary, 8s. 9d. to 
9s. 3d.; best Monmouthshire, 8s. 6d.; seconds, 8s.; best small, 53. to 
5s.3d.; seconds, 4s.6d.; inferior, from 4s. These are Cardiff figures, 
house coal also as follows :—Best, 10s. to 10s. 6d.; No. 3 Rhondda, 
10s. to 10s. 3d.; brush, 8s. 9d. to 9s.; small, 8s. to 8s. 3d.; No. 2 

Rhondda, 7s. to 7s. 6d.; through, 6s, to 6s. 3d.; small, 4s, 6d; 
to4s. 9d. Swansea quotations :—Anthracite, best, 11s. to 11s. 3d.. 
second, 9s. to 10s.; ordinary large, 8s. to 8s. 9d.; culm, 4s, to 4s. 6d.; 
steam coal, 9s. to 10s.; seconds, 8s, 3d. to 9s.; bunkers, according 
to quality, 7s. to 93.; small, 4s, 3d. to 4s. 6d., f.o.b. Swansea, cash, 
thirty days, less 24. House coals:—No. 3, Rhondda, 9s. to 10s.; 
through, 8s, to 8s. 9d.; small,-6s. 3d. to 6s. 6d.; No. 2, Rhondda, 
8s. 6d. to 9s. 6d.; through, 6s. 6d. to 6s. 9d.; small, 5s. to 5s, Sd. 
Patent fuel in fair demand both at Cardiff and Swansea. Cardiff 
prices, 10s. to 10s. 3d.; Swansea, 9s. 9d. to 10s. Swansea export 
last week was 5200 tons. The remarkably good form of coke 
business which has been so long in continuance in the Cardiff dis- 
district remains, and aot hear, are being pressed for larger 
deliveries. Prices are:—13s. to 15s. furnace ; ordinary foundry, 
15s. to 15s, 6d.; washed foundry, 16s. 6d. to 17s.; special, 19s, 6d. 
to 19s, 9d. 

There is no denying the fact that in many parts of the coal 
district there is still a good deal of idle time, still, the large 
Admiralty order to which I have referred in this column means, 
with orders in hand, a month’s solid work, and as the house coal 
trade is improving, there is a fair business ahead, and yet some of 
the colliers at least appear bent upon disturbing the even roll of 
trade. The Aberdare men have been exercised of Jate in expressing 
practically their opinion of the sliding scale, one of the best insti- 
tutions ever established amongst them. Sir W. T. Lewis is an 
Aberdare man, no one has laboured more than he for the colliers’ 
welfare, and here, in the very heart of his domain, so to state, the 
storm is brewing that threatens to wreck the scale. Atthe voting 
last week, for and against supporting the maintenance of the 
working men’s representatives on the scale, the result stood thus: 
against the scale, 2360 ; for, 2132. 

‘* Mabon,” who invariably takes a just, common-sense view of the 
situation, and is as well aware as any man of the value of the scale 
in many ways to the collier, has hopes that on reconsideration this 
decision will be quashed ; and in addition to this, numerically the 
Aberdare men are of little account compared with the great body. 
Still this action on their part shows the crude reasoning which 
obtains. 

There is a dispute on with the colliers employed in the 2ft. Qin. 
seam of the Ferndale collieries. The men want an allowance of 
2d. per ton. They struck work a fortnight ago. Ata meeting on 
Monday, ‘‘ Mabon” spoke regretting that they left work without 
a protest. The men still refuse to work unless the 2d. be given. 

Strong — are now entertained that a change for the better is 
at hand in the iron and steel trades of the district. Owing to the 
prolonged drought, the great works of Dowlais have for nearly 
three months been in a semi-stagnant condition, and as substantial 
orders were held, rails for India and Africa figuring largely, it has 
been of the first importance to keep the men together, and the 
management has been energetic in this way, so that with all the 
mills compulsorily stopped for lack of water, and even the furnaces 
being on the eve of damping down, still labour work has been 
found, and distress to a great extent averted. This week a good 
deal of rain has fallen, and a few days more will see something of 
a restart. Many orders I hear are pressing. Cyfarthfa Works, with 
a better water supply, have been tolerably brisk, and this week a 
substantial consignment of steel rails is leaving for Roath Dock to 
be shipped to India. 

The demand for steel rails, coupled with the favour into which 
Welsh steel has grown, threaten to tell seriously on the tin-plate 
works, which are suffering from a want of tin bar. Ironmasters 
are not much inclined to cultivate the latter trade at existing 
prices. What I fear is, that tin-plate works will be induced to 
affiliate a steel works on to their establishments, and to be inde- 
pendent of the irc ters. This would tell badly in the event of 
the steel rail trade dropping, but makers point to Japan, and 
China, Africa, and India, as promising a run like that of the good 
old iron rail days in the forties and fifties, 

In reference to this movement on the part of tin-plate works, I 
hear that several tin-plate works in Llanelly are suffering from 
lack of bars, also that two large works are projected at Llanelly 
and Gorseinon by tin-plate manufacturers for producing steel bars 
for themselves. The ground is marked out. 

The tin-plate trade in some districts is hopeful. Morfa Steel 
Works are in operation, the men having agreed to a 10 per cent. 
reduction. Two new mills are to be ental at Dafen, which has 
suffered lately from the water drought, otherwise these works are 
in — form. Old Llangennech Works have been idle five months, 
and hopes of a restart are faint. At Swansea make and shipment 
have been rather small of late, and leave stocks little altered. 
Animation is lacking. 

On ’Change Swansea this week it was reported that pig iron was 
showing decided improvements, and the total advances up to date 
amount to 10d. Business in finished iron and steel is reported 
with upward tendency; requirements for new railways heavy. 
Tin-plate works are most on half time on account of a deficient bar 
supply. Copper and block tin unaltered. Latest quotations are as 
follows :—Glasgow pig, 46s. 2d., 46s. 24d., 46s. 5d. Welsh bars, 
£5 10s, to £5 15s.; iron and steel plates, £6 15s. to £6 17s. 6d. 
Steel rails, heavy, £4 12s, 6d. to £4 15; light, £5 12s. 6d. 
to £5 15s. Bessemer steel: bars for tin-plates, £4 15s, ; 
Siemens, £4 17s. 6d. Tin-plates: Bessemer steel cokes, 9s. 9d. to 
10s.; Siemens, 10s. to 10s. 3d.; ternes, 18s. 6d. to 22s.; best char- 
coal, 14s, to 14s. 6d.; wasters, 6d. to 1s. less all brands. Lead, 
English, £11 to £11 2s. 6d.; Spanish, £10 16s. 9d. to £10 17s. 6d. 
News has been received in Cardiff of the restart of the Almeria 
ore mine in Spain, and Mr. Morel, of Cardiff, is complimented 
on the vigorous manner in which he has carried out the reconstruc- 
tion. Iron ore has been coming in freely of late to the leading 
steel works, Patent Nut and Bolt Company, and others. Cyfarthfa 
stocks are now large, and in addition I note a large accumulation 
of Welsh native ore, best samples. 

I hear that a new locomotive has come to the Snowdonian line 
—_ Switzerland. It is stated to be more powerful than the Enid 
an as. 

Cardiff is threatened with another dockers’ strike, and so far as 
intention goes this is likely, but the advocates of peace are begin- 
—~ countermine, 

e difficulty of colliery management has been strikingly shown 








of late. At one colliery a poor fellow committed suicide, and 








3000 men struck work for the day. At another a substantial order 
which would keep the colliery going for three weeks, was in hand’ 
but a funeral took place, and the men refused to work until the 
next day. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


Activity on the different iron markets in this country continues 
good. Makers and manufacturers are well situated, with very 
favourable prospects. 

This week’s accounts of the iron business in Silesia are very 
much like those of previous weeks, nor is there likely to be ap 
material change in the immediate future, both demand and 
quotations being steady and satisfactory. Output of pig iron in 
Silesia is officially stated to have been, for July of present year 

2,362 t. of which 31,377 t. were forge pig, 2594 t. Bessemer, 
15,048 t. basic and 3343 t. foundry pig and castiron. Production 
in July, 1895, was 44,853 t. only. From January Ist to July 31st 
of present year 353,107 t. were produced, against 301,181 t. for the 
same period the year before. Consumption amounted to 54,503 t, 
pig iron ; and since lst of January 359,675 t. were sold, of which 
3867 t. were exported, 3202 t. going to Austria-Hungary, 625 t, 
to Russia, and 30 t. to Roumania. 

In Austria-Hungary the hitherto favourable condition of the iron 
industry has in no wise changed since last week. Nearly all sorts 
of iron and steel met with a good request, the demand for 
structural iron remaining extraordinarily brisk. Current list rates 
do not differ from those that have been previously reported, 
During the first six months of present year 1361 bicycles, worth 
197,345fl., have been imported to Austria, against 223,537tl. during the 
corresponding period of last year ; of these 727 came from Germany, 
393 from Great Britain, 101 from the United States, 56 from 
France. Export amounted to 3007 bicycles, worth 210,490f,; 
against 923, worth 64,610H. last year, of which 1541 were sent to 
Germany, 513 to Italy, 516 to Russia, 128 to Switzerland, 108 to 
Roumania, 68 to Denmark, 39 to Belgium, 31 to Bulgaria, 22 to 
Servia, 12 to Great Britain, 6 to France, 5 to Egypt, 6 to Turkey, 
6 to Norway, 6 to British India, 6 to Greece, 3 to Bremen, 1 to 
Portugal. ' 

The French iron market remains very firm, Paris quotations 

for merchant steel bars being 165f. p.t.; girders fetch 170f. p.t, 
Dealers show a strong inclination to purchase largely for next year. 
The railway companies have given out further heavy orders, one for 
6000 tons of rails for the Compagnie du Midi, and another for 4000 
axles. According to reports issued by the Plate Mill Convention, 
there is an exceptionally brisk activity going on in that branch of 
trade, quotations being, for heavy plates No. 1, 175f.; No. 2, 185f, 
p.t. Sheets fetch 190f. and in some instances 215f. p.t. 
The most remarkable features of the Belgian iron market are 
firmness in prices and an extremely animated demand for all sorts 
of raw and finished iron, which warrants a steady employment in 
all branches of the iron and steel industry for several months 
ahead. Although output of pig iron has been raised as much as 
possible, stucks are still very low ; several works are reported to 
have sold their output for the first two quarters of next year, 
Production for the first seven months of present year was 514,010t., 
against 541,100 t. for the corresponding period in the year before, 
The steel works are likewise fully engaged, but the rolling mills, 
nevertheless, experience considerable difficulty in covering their 
requirements in billets and platee. Boiler-makers and the engineer- 
ing and construction works are very busy. In girders and hoops, 
production is about equal to consumption, export in these articles 
having of late improved, . 

Current list quotations are as follows :—Basic, 62f.; forge pig, 
No. 1, 60f.; common quality, 55f. Luxemburg forge pig, No. 4, 
54f. p.t. Merchant bars, No. 2, 127°50f.; No. 3, 132 50f. p.t. 
Girders in iron or steel, 127°50f. f.o.b, Antwerp; for inland con- 
sumption, 137:50f., 142°50f., and 145f. p.t. Angles, 145f. p.t. at 
works. Piates, No. 2, 142°50f.; No. 3, 152°50f.; No. 4, 187°50f. p.t. 
Steel rails, 110f. p.t. for export ; for home demand a few francs 
more is asked. Steel plates for inland consumption fetch 160f,, 
and sheets are sold at 17/0f. p.t. ; : 

In Rheinland- Westphalia the condition of affairs continues grati- 
fying. With regard to pig iron, there is a steadily increasing 
demand coming in both on local and on foreign account. On the 
malleable iron market considerable sales are reported in bars, 
p-ates, and girders, the latter remaining in uncommonly good 
request. ‘There has also been a steady tone throughout the week 
in the steel trade, railway requirements being purchased largely. 
Makers of agricultural implements report that they are exceedingly 
well off ; the wire trade is very irregularly occupied, drawn wire 
being rather well inquired for, while wire nails remain extremely 
weak. Official quotations have not changed upon the week, but 
show a rising inclination generally. age 

Total import to Bulgaria in iron, metals, finished articles, and 
machines was, for the year now past, 29,322,200 kilos., worth 
7,805,118f., against 20,082,400 kilos., worth 8,322,635f. in 1894. 
The Austro-Hungarian iron industry supplied 2,714,300 kilos. at 
1,617,910f., against 3,792,900 kilos. at 2,302,741f. in the year 
before. Supplies from other countries were as follows :—England, 
3,105,546f., against 2,296,402f. in 1894; Germany, 1,870,805f., 
against 2,443,348f. ; Belgium, 680,284f., against 603,0U0f.; Turkey, 
201,424f., against 243,564f.; France, 165,560f., against 223,000t. ; 
Sweden, 66,333f., against 60,827f. in 1894. ‘I'he position of the 
Bulgarian iron industry during the past year has not been at all 
favourable, Carly jin spring an animated tone prevailed, but 
during the summer months a retrograde movement began to be 
noticed, and autumn was a really bad period for,the iron trade. 
A weak import, scarcity of money, and various other causes 
combined to render the iron business in Bulgaria more depressed 
than it has been for several years. Some articles show a decrease 
of 20 to40 percent. To Sophia 4,581,000 kilos. were sent, against 
5,317,100 kilos, in the year before, German imports amounting to 
2,764,600 kilos.; then comes Belgium with 891,500 kilos. ; Austria- 
Hungary with 631,400 kilos.; England, 182,900 kilos,; France, 
62,100 kilos.; and Italy with 110,400 kilos. Concerning the diffe- 
rent articles that were imported, it has been stated that merchant 
bars chiefly came from Germany, at the basis quotation of 167f. to 
170f. p.t. “free Sophia. Total import in bars amounted to 
3,401,300 kilos.; one-half of this quantity coming from Germany, 
while 582,100 kilos, came from England, 543,500 kilos. from Austria- 
Hungary, and 477,400 kilos, from Belgium. The demand for iron 
girders has been very limited, compared to last year, and the small 
requirements were chiefly covered from Germany at the basis 
price of 163f. p.t. free Sophia. Import in wire nails to Bulgaria 
amounted to 2,046,800 kilos. ; 792,500 kilos. coming from Germany, 
798,800 kilos. from Belgium, 209,900 kilos. from Austria-Hungary, 
181,600 kilos. from England, and 49,000 kilos, from Trance. 
Average quotations were M. 135 to M. 140 p.t. free at works. Horse- 
shoe nails were chiefly imported from Austria-Hungary, and 
a considerable quantity so came from Sweden. Iron 
plates were principally imported from Belgium, being cheap 
and of very good quality; total imports to Bulgaria 
amounted to 942,500 kilos, Prices were for Belgian sorts, 
210f. p.t. free Antwerp ; German sorts realising 2951. p.t. free 
Sophia. In tin sheets England ruled the market, but demand was 
only very moderate, amounting to 90,000 kilos. Brass plates and 
wire came from pe i bea and from Germany ; small lots 
were also imported from France. Zinc in sheets, of which 
200,200 kilos. came to Bulgaria during last year, was imported 
from Germany, Belgium, and England, German and Belgian sorts 
realising on an average 520f. to 540f. p.t. free — or 
460f. to 480f. p.t. free yng From Austria - Hungary 
only 12,800 kilos. were sent to Bulgaria. In copper plates, 
233,800 kilos, came from England, 18,000 kilos. from Austria- 
H , and 7800 kilos, from Germany. Total consump- 
kilos,, which came 





tion of bar-tin in Bulgaria amounted to 54, 
from England, 
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17,957. Packina, KE. H. Lewis, London. 

17,958. Burners for Use iu Gas Licutino, F. R. 
Boardman, London. 

17,99. Frames for Cycres, A. Clément and J. Simon, 
London. 

17,960. Frames for Lapigs' Cycies, F. T. Fowler, 
London. 

17,96t. VeLocireves, J. Harrington, London. 

17,62. MANUFACTURE Of CapsuULEs, E Stera, London. 

7,063. ImpxoVED SKLF-SETTING Traps, P. Frenzeny, 

London. 

17,964 Coates, Crapies, &c., T. R. Woodfall, Liver- 








ool, 

17063. Sappie Crerms, &c., W. H. Middloton.—(F. A. 
Middleton, South ——s 

17,966. Serrir: Measures, 

yne, London. 

17,967. InsraumMent for CHtROPODAL PuRPosgs, F. Maric, 
London. 

17,968. Resovatina Ripsons, Vetvets, &c., F. Marie, 
London. 

17,969. Bausoes, L. M. 8. C. Biddulph-Colclough, 
London. 

17,970. Buock for CLeamino, &c., Pons, G. Jennings, 
London. 

17,971. Improvep Lamps for Carriages, A. E. Kent, 
Londvua. 

17 972. Horsesnors, L M. Serban, London. 

17,073. Machines for Beatina Cakerrs, J. H. bel, 
Loudon. 

17,974. Apparatus for Propettina Cycies, C. A. 

McEvoy, London. 

17,075. A Kemevy for Cancer, A. E. Van Nickenk, 
London. 

17,973. Resxovator for Vetvat, &c, K. A. Frosell, 
London, 

17,977. Burners for Bortina Purposes, W. Luechau 
and F. J. de Gisbert, London. 

17,978. Bicyeies, Tricy Les, &c., W. C. Hemensley, 
London, 

= Teamways, G. C. Marks, London. 


J. A. Prestwich and H. D. 











980. DecanTinG Apparatus, W. L. Wise.—( Messrs. 

‘Sol vay and Co, Belgium.) 

7,§ Smoke Sracks, C. Pickering, London. 

"982. Wrencuks, W. 8. Gilmore, London. 

stipe 3. ScREW Heaps, A. Morris ‘aud G. H. R. Aston, 
London. 

17,934. ADbvertisinc, C. and J. T. Mackintosh 
London. 

17,935. Fiurp Pressure Enoines, W. B. Crichton, 
London. 

17,036. Tonacco Cases, 8S. H. Arrell, London. 

17,987. Lame Burners, W E. Mayo, London. 

17,988. Ciosets for Dayine Cxiornes, T. Kirkland, 
London. 

17,989. RarLway Automatic Brakes, F. J. Chapsal, 
London. 

17,900. Type Bars for Printine, J. R. Rogers, 
London. 

17,991. Typewriters, T. Platt, London. 

17,902. Water Merers, F. Lux, London. 

17,993. Paintino, &c., upon CLotn, C. E. Whecler, 
London. 

17,994. Harness Sappies, F. G. G. and H. J. Sewell, 
London. 

17,995 Drivina Gear for Cycies, W. Langbridge, 
London. 

17,996. Gum Borr.es, E. Shuker, London. 

17 97. Cure ArracHMent for CUycies, 8. Mun’ey, 
London. 

17,048. Feeruces for Umprecias, &c., H. Frankish, 

idon, 

17,900, Arr VaLves for Preumatic Trres, E. Campbell, 
1 ndon. 

18,000. oe Disencacine Arpparatvs, F. J. Sweeting, 
London. 
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18,001. Cvceies, 8. G. Edwards, Sheffield. 

1s 002. Car Coupiines, H. Gallager, London. 

18 003. Roap CunB and Cnanne., W. B. Hill, South- 
ampton. 

18,004. Manuracturine Ratt Spikes, H. C. Rumpf, 
Manchester. 

18,005. IMPROVED ELECTRO-MAGNET.C GEARING, D. Cook, 
Surrey. 

18,006. Coatina MetTats with ALuminium, J. Swin- 
burne, London. 

18,007. VeLocipeng Sappves, A. E. Box, Liverpool. 

18,008. Tires for Cycigs and Venicies, A. Twigg, Bir- 
mingham. 

18,009. MANUFACTURE Of FounTAIN Pens, C. A. Doran, 
Rochdale. 

18,010, Facitiratine the Venrine of Barres, E. Ball, 
Walsal ll. 

18,011. AppLiaNnce for use with Cycues, H. F. Lloyd, 
Liverpool. 

18,012. Stup Links, A. Mylrea.—(P. Mylrea, 
Australia.) 

18,013. TReatING Ores of Prec.ous Meta.s, R. Thom- 
son, Glasgow. 

18,014. Reapinac Macuine Finoer, T. C. Sargeant, 
Northampton. 

18,015. Hem-sTITcCHING MacHINEs, A. S. Matier and W. 
R. McCauley, Glasgow. 

18,016. Lamps for Cycies, W. Bowland and H. Williams, 
Liverpool. 

18,017. Sanp Suction Drepaers, A. Brown, London. 

18,018. Openina GLass StorreKep Bortces, W. Sulli- 
van, Dublin. 

18,019. Domestic Barus, J. 8. Haigh. Huddersfield. 

18,020. Azo Dyes, W. H. Claus, A. Rée, and L. March- 
lewski, Manchester. 

18,021. INcanpescentT Gas Lamps, J. 
Coventry. 

18,022. Water Levet Gauoes, C. H. Berry and F. R. 
Putz, Manchester. 

18,023. The Cyc.e Tater Lock, G. Ellis, Rochda'e. 

18, 024. Pneumatic Tire for Cycies, W. Simpson, Bir- 
mingham. 

18,025. Cur Pie Fasaics, J. Duff, J. Vaughan, and G. 
AS. Schott, Bradford. 

18,026. FIREPROUF Partitionina, F. M. David, 
London, 

18,027. Tires for VeLoctpepe Wuee.s, W. F. Hill, 
Dublin. 

18,028. A CycLe Rest or Support, &c., D. Dickson, 


Jackson, 


gow. 
18,029. An Automatic Disinrector, J. Christie, 
London. 

18,030, Mieiawens Toot Brusu, &c., J. Aitken, 


ndon. 

18,081. Nosz Bacs for Horses, F, L. Rovedino, 
London, 

18,032. Drivine Cains, E. C. B. Smith and 8. Bonsor, 
Birmingham. 

18,033, Fastenina the Harr, C. and B. 8. Pockney, 
London. 

18,034. MANUFACTURE of ExpLosives, M. Bielefeldt, 
London. 

18,035. Oxy-campHor, O. Imray. — (The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

18,036. MANUFACTURE of Fitas, B. Acres, London. 
18,037. Construction of Boots and SHogs, H. Macaul: ay, 
Glasgow. 

1. Cork HaNpies for Cycies, &c., A. Black, 

Ww 


lasgow. 
18, ee 8. Land and J. H. Farmer, Nunhead, 
ndo’ 


18,041. Sewina Macuines, A. J. Boult.—(?. A. Kuhn 
and P. F Kluge, Germany.) 

18,042. UNCLIMBABLE FENCING, B. C. Badham and J. L. 
Beale, London. 

18,043. Securino of Corks in Borries, W. Hogarth, 
Li iverpoocl. 

18,044. Pockets, W. Hogarth. Liverpool. 

18.045. Fusees, H. J. Koster, J. Thie, and T. V. 
Giessen, London. 

18,046. Execrric AccUMUL ators, M. M. Brophy and J. 
D. F. Andrews London. 

18,047. Ciaak Hover, F, W. Golby.—(C. Lijler, Ger- 
many.) 

18 048. BorrLes or Jars, H. Howse, London, 

18,049. MECHANICAL Musica In: TxUMeENTS, A. Richter, 
London. 

18,050. Cycies, E. Edwards —(/. Kiiater, Greece ) 

18,051. Gas or O1n Movor Cars, H. P. Holt, Loudon. 

18,052. Pyeomatic Tiees, G A. Grindle, London. 

18,053. Suprportino RevoLtvina SaHarts, R. Wood, 
London. 

18,0°4. SappLes for VeLocipepEes, &c, T. E. Beck, 
London. 

we See for VeLoc:pepes, &e., T. E. Beck, 
andaon, 
18,056. Daivino Gear fur Cycies, H. W. Gabbctt-Fair- 
fax London. 
18,057. Bot Les 
18,058. FUNNEL 
London, 

18 059. FUNNELS for FLuins, F. Hughes, London. 

18.060. Hanuing Wintow Cuxrains, F. T. Meeks, 
London. 

18 061. Driveag Gear cf Bicycies, O. Luther, 
London. 

18,042. ream Generators, W. Deighton, London. 

8.063. ArracHMeNT fur CoUNTING APPARATUS, J. G. 
Dixon, London. 

18,064. Keying or Ciutcuing Wueets, J. Garvie, 
London. 

8 (065. Reparrinc Leeks in Pneumatic Tires, C. 8. 
Howe. London. 

'8.0€6 B.cycie Locks, M. Van O’Brien, Londen. 

18.067. Pencin and Crayon Ho pers, W. Malone, 
London. 

18 C63. Pexc. tL Horpers, F. B Foss, London. 

8,069. Ho-e Supporters, F. H. Me lung, jun., 
Londen. 

18.070 Rar_way SionaLiine Apparatvs, L. B. 8t2vens, 
london. 

18,071. Cycies, H. J. Haddan.—(H. Hildebrand, Ger- 


. Frankenberg, IT on.don. 
Fiuips, &¢, H. &. Watson, 





y-) 

18,072. Water Power Wueets, J. T. Newell, 
London. 

18 073. Hats, C. W. Clsyton and R. J. White, 
London. 

(8074. Frep Device for Rivetinc Macuines, J. 
Temler, T oudon. 

18,075. Svpuon and Bortce Cooter, H. T. Butler, 
London. 

18,076. ELecrro - Motors, F. H. Davies and C. O. 
Bastian, London. 

18,077. Moron Cars or Carriaces, &c., A. Slater, 
I,mdon. 

18,078. Brastinc Composition, B_ Willcox.--‘The 
Actien-Gesellachaft Dynamit Nobel, Austria.) 

18,079. Wrenca, D. Metcalfe, London, 

18,030. TeLeorarus, A. K. Collyer, London, 

18,08t. MALLEABLE Iron, C, P. sherk, J. L. Rutter, 
and 8. Weiss, London. 


15th August, 1896. 


18,082. Power Looms, R. Fitton, Manchester. 

18 083. Stertuisina Fiuips, A. Macfadyen and R, T. 
Hewlett, London. 

18 084. KEPRUDUCING PsorocrapHs, A. W. Harrison, 
London. 

18,085. Borruinc Macuine, E. R. Vaughan, County 
Down. 

18,086. Water-cLoset, 8S. H. and J. Dibble, Birming- 
ham. 

18,U87. Vent Peo, J. Boothman and G. H. Atack, 
Leeds 

18,083. PNromatic Sain and Lec Guarp, A. R. Lamb, 
Glasgow. 

18,089. Loose Reep Looms, W. Eirtwistle, Man- 
chester. 

18,090. AuTomaTIC Macnines, E. P. Appleyard, Man- 
chester. 

18,091. Fiat Irons, T. Cudlipp, London, 

18,092. A Bearino Stup, H. J. Blanch, Beckenham, 
Kent. 

18,093, Guarp for Cycie Cuains, B. F. 8S. Baden- 
Powell, London. 

18,094. Sqguerzine Rouuers, J. Fielden, Rochdale. 

18,095. Invecrors fur SreaAM Generators, W. Norris, 
London. 

18,094. TROLLEY, C. E. Powell, London. 

13,097. Drawine Pen, J. Joly, Dublin. 

18,098 Gas Merers, W. and W. H. Cowan, Edin- 
burgh. 

18,099. Horsetess CarrtacGe Lamp, II. E. Brown, 
Dublin. 

18,100. Pxevention of Smoxr, &c., J. Lever, Manches- 
ter. 

.8,101. Grates, J. Neil, Glasgow. 

18,102 Surrace INpicaTor for Pipes, H. and J. R. Dean, 
London. 

18,103. Meters, M. M. Gillespie and W. R. Wynne, 
London. 

18,104. Tires, F. W. Edmands, Manchester. 

18,105. Looms, W. Lownds, Manchester. 

18,106. FLurp Fitterine, J. E. Bennett and H. Beres- 
ford, Manchester. 

18,107. Evecrraic Licut INnsTaLuations, J. Jackson, 
Coventry. 

18,108. Vatves for Pyeumatic Trres, F, A Rhodes, 
Birmingham. 

18,109. ArracainG SHreLp to Comrorters, E. Mincher, 
London. 

18,110. Spaina for Seats of Caarrs, &c, F. Clark, 
London. 

18,111. Lamps, C. Hide, Worthing. 

18,112. Map AppLiaNces, A. J. Hart and W. H. 
Sanders, London. 

18,113. BLIND KOLLER Apparatus, E. A. Powell, Brad- 
ford. 

18, 114. _ ss for Foroinc Bott Heaps, H. Heusser, 





8) 

18, t15. ruse. STRIPPING Motions of Enarnegs, J. Edge, 
Manchester. 

18,116. Motor, J. F. Russell, London. 

18,117. Prarntine Apparatus, H. G. Assiter, A. D. and 
6. A. Kidd, and C. J. Fox, London. 

18,118. Etecrric Lamps for VEHICLES, A. M. Armstrong, 
Croydon. 

18,119. PressurE Gavoce Movuntinas, J. A. and 8. 
Fletcher, Manchester. 

18,120. Rarmway SicNatuina Apparatus, R. Bury, 
London. 

18,121. Hanp Toots, A. Muscroft and J. Pagdin, Shef- 
field. 

18,122. CisrerN FiusHinc Apparatus, W., R. and L. 
Auty, London. 

18,123. Sea Sounpina Macuing, T. J. Mackay, 
London. 

18,124. Trres, H. and J. Jelley, London. 

18,125. Tires, H. and J. Jelley, London. 

18,126. PseumatTic Brakes, &c., 
London. 

18,127. Governinc Frames, 8. H. Brookes and T. 
Goodbehere, Manchester. 

18,128. Process for Propucine Pictures, T. Bergmann, 
Liverpool. 

18,129. Nasa and Turoat Sprays, W. P. C. Beattie, 
Manchester. 

18,130. Paracuutes, W. C. Sly, London. 

18,181. RepRopuctNG Cotours, J. A. Michel-Dansac and 
7 Chassagne, London. 

18, = bala ND for TREATING Fisres, W. T. Forbes, 


W. Baines, 





18,040. Brakes for Trucks; T. Thompson and J, Allin- 
kon, London! 


18,138. ‘Dornan Empryina Apparatus; E. J: Bemer, 
hen 4 





18,134. ELtecrric Conpuctors, &c., G. Heys-Jones, 
London. 

18,185. Creantna Cask Surraces, A. Zinnemann, 
London. 

18,126. Letrer Boxes, E. Friedliinder, London. 

18,137. Means for Conpensino Fumes, J. L. Dobell, 


mdon. 
— Mernop of PuriryincSyrvp, C. F. Kastengren, 


ndon. 
18,139. Pneumatic Tires, H. W. Gabbett-Fairfax, 
mdon. 
18,140. Jacquarp Kyirtinc Macuines, E. Dubied, 


ndon. 
18,141. Pumps, W. 8. Simpson, London. 
18, 142. SMokeLess Exeuosivé Manuractore, H. 8. 
Maxim, London. 
18,148. Brake and Cotuision Fenper, A. W. Best, 
London. 


17th August, 1896. 


18,144. TREATMENT of Boots, W. P. Thompson.—(H. L. 
Zegers- Veeckens and V. W ittiame , Belgium 

18,145, AppLiance for CotrLing Wauoas, J. Wood, 
London. 

18,146. Maton Srrikers, H. Payton, Birmingham. 

18147. Warekpkoor Cover for Brake, J. Bland, 
London 

18,148. MATCH-STRIKING PLaTE, H. McNeill and J. 
lbewar, Glasgow. 

18.1.9 Bour FinisHine Toots, H. A. Oldershaw, 
Leice-ter. 

18,150, Borers, “, Roddy, Manchester. 

18 15]. Fitines of Cat: Le Surps, J. T. Stewart, Dun- 
dee. 

18,152. Motors W. Phillips, Cuventry. 

18,153. Inpook GamME Aprakatur, J. H. C. Boig, Liver- 


pool. 

18,154. Sream Generators, J. L. Gordon, Liverpool 

18,155. WHee.s, A. 1. Binns, Liverpool. 

18,156. Mecuanism for Currin Bacon, E. Maxwell, 
Bedford. 

18,157. Pneumatic Tires fur Cycies, W. H. Sewell, 
Glasgow. 

18,158. ADVERTISING, G. §. Colwin, Glasgow. 

18,154. Cakryina Watches on Cyciés, UV. 8. Cclwin, 
Gk: isgow. 

18, ye ‘APPARATUS for MAKING NeitineG, W A. Phillips, 

ax. 

18.161. Cuip, W Petchell, Manchester. 

18, 162. a REFILLABLE BuTTLe Device, W. F. Best, 
Cea 

18, 163. Fucvsonsiruee Frames, C. W. Bayliss, Bir- 
mingham. 

18,164. Heaters for Steam Borers, E. Paul, Liver- 
001, 

18/165. Bicycies, G. Derville, London. 

18 166. CYCLe SADDLES, A. Pillatt aud J. T. Perry, 
London. 

18,167. Fa:tanisc of Woopen Putieys, R. Schultze, 
Berlin. 

18,168. Wetpinc Furnace with 
Schwalme, Cologne. 

18,169. Game, G, Cole, London. 

18, , Rapip ADJUsTMENT of Spanners, A. M. Hart, 


GenERATOR, C. 


Ke: 

18, 171. “Gas Brackets, C. and G. Hampton, Birming- 
14m. 

18,172. CarriaGe Door Latcaes, J. Astbury, Birming- 
ham. 

18.173. Boxes, &c, L. A. Parrock and E. Potterton, 
Birmiogham. 

18,174. AUTOMATIC ALVERTiSING Device, P. T. Kenny, 
New York. 

18,175. Spinner, A B. Rutherford, Perth. 

18,.76. Lever Acrion, W. Graham, London. 

18,177. WaTeR-WastE PrevenTer, &c, C. A. Heine- 
mann, Lundon. 

18,173. Game, H. E. Hughes, London. 

18,179. KatLway PassENGER Carniaces, B. E. Dickln- 
sn, London. 

18,18). Mernop of IpentiFication, E. Heron-Allen, 
London. 

18,181. CycLes, B Rade, Birmingham. 

18,182. Musrakp KecertTacues, &c., F. C. Weber, 
Loudon. 

18,183. Steam Borers, C. Lutz and F. L. Desaunay, 
London. 

18,184 Auvuromatic Sprina Fastentnec, L. Heuby, 
London. 

18,185. Frames of Bicycies, J. F. L  Saint-Loup, 
London. 

18,186. WaTeR Heaters, A. Sweet, London. 

18,187. FINDING Puncrures in Tires, R. G. Bennett, 
London. 

18,188. SHors, H. Fleming, Liverp»ol. 

18,189. Pyrumatic Tikes for Cycies, G. G. Potter, 
Manchester. 

18,190. Lappers, J. Spencer, Liverpool. 

18, 191. Barrerits, J. Brandt, Liverpool. 

18,192. Cycte Sappies, J. and W. H. Wedderburn, 
London. 

18,193. CycLe Sappies, J. and W. H. Wedderburn, 
Lo 


mdon. 

18,194. Motors, &c, F. W. Golby.-(M. H. Rump/, 
Belgium. ) 

18,195, Courtine Swarts, G. R. and H. W. Phipps, 
London. 

18,196. TupuLaR Execrric Conpuctors, J. D. F. 
Andrews, London. 

18,197. Composinc Macutne, H. J. 8. Gilbert-Stringer, 

ndon. 

18,198. Reaprinc Macutines, M. Alexandrescu, London. 

18,199. MerHop of ‘TREATING FLovr, J. L. Fletcher. 
London. 

18,200. BrcycLe Support, N. Webster, London. 

18,201. Cycies, W. F. Williams, London. 

18,202. Rotary TURBINE ENGINES, W. M. Huskisson, 
London. 

18,203. Macnine Guns, H. H. Lake.—{H. 0. Moses, 
United States.) 

18,204. MusicaL Piatrorms, &c., E. H. Carqueville, 
London. 

18,205. ELECTRICALLY-OPERATED CaRILLons, E. H. 
icaraner ille, Londoa. 

.206. Cruces, G. F. J. K. Schiifer, London. 

18: 207. ACETYLENe£ Makino Apparatus, R. P. Pictet, 
London. 

18,208. ACETYLENE Puriryine Apparatvs, R. P. Pictet, 
London. 

18,209. Cannon Tcures, C. Cholat and H. Harmet, 

ndon. 

18,210. Roorrne Tite, W. and T. Griffiths, London. 

18,211. CHAIN WHEEL GeaRING for Cycues, w. G. 
Davies, London. 

18,212. CentrirucaL Caurns, G. F. Redfern.—(£. 
Terastrom, France.) 

18,213. Rounpasours, J. Melling, London. 

18,214. Drivine Gear, J. Thompson, C. Everard, and 
A Harrison, London 

18,215. Cyete Sroou, G. A. Shaw and W. I. Hunter, 
London. 

18,216. BuTTONHOLE Bortne Macurnes, D. B. Shantz, 
London 

18,217. Preparine Bortrons for Borine, D. B. Shantz, 
London. 

18,218. Macuings for TurRNING Buttons, D. B. Shantz, 
London. 

18,219. TRANSMISSION Gear, J. Y. Johnson.—{J. Lejeune, 
mae 

220. Pesce Meter, J. Y. Johnson.—{ Messrs. Hart- 
ge and Braun, Germany.) 

18,221. Propuction of SuLPHO-PHTHALIC Acrps, J. Y. 
Johnson.—(Badische Anilin and Soda Fabrik, Ger- 
many. 

. 222. , Gas Lamps, A. Figge, London. 
18,223. Boots and SHogs, O. Rimer, London. 

18,224. Cycirs, H. M. Newman, London. 

18,225. Device fur Mgasurine Coty, A. Schréder, 


London 

18,226. STovE Burners, A. J. Boult.—(G. Barthel, Ger- 
many 

18,227. TyPE-SETTING Macuines, A; J: Boult:—(F. 2B. 
Oonvirse, jun.; United States.) 
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18,228. PaorograpHic Cameras, P. K. Stern, 


on. 
18,229. BicycLes, Tricycies, ke, D. E. Nexton, 


18,220. Oit-can Construcrion, J. W. Niblett, Nails- 
worth Glos. 

18,231. Mipwirery SurGicat InstRuMENT,E. Magennis, 
Lurgan. 

18,232. Cycte and VEHICLE Bearinos, W. A. Ball, 
Birmingham. 

18,233. Wincnes, J. H. Simpson, Liverpool. 

— Carp Saurr.ine Mac HINE, J. W. Schmidt and 

E. N. Baines, Manchester. 

18,285. CyrcLte Cuain and Caank Guarp, E. Billirg- 
ham, Birmingham. 

18,236. WaTeR Sounpinc Apparatus, E. 8. Cornish 
i iverpool. 

237. Spainc Wueers and Rims of Venicies, J. 
Briggs, Bradford. 

12,238. EARTHENWARE SockerteD Pipe, T. W. Yardley, 
Burton-on-Trent. 

18,239. Makino Maonesium Sciruate, M. N 
Stretford, Lancs 

18,240. Apvertitinc Device for Books, C. Oliver, 
Loudon. 

18,241 Bar Locks fur Drawer CaBINET?, 
Banbury. 

18,242. PasseNGeR Apron, R. E. Robertson and D. 
Honeywo.d: London 

18,2.3 Lasts for Stretcuine Boots, B. Asquith, Mar- 
chester. 

18,244. Maktna Scaew Sockets, P. EB. Ayton, Li:- 
mingham. 

18,245 FevLors of WHEELS for Cycies, H. P. Truemzn, 
Handsworth, Stuffs. 

18,246. Mitirary InTRENCHING TooL, F. Ward, Cran- 
bourne, Ipswich. 

18,247. Watch Protector, B. Kemmey, Newport 
Mon. 

18,248. Pweumatic Sove for Boots, E. Bo rie, Ouken 
Gates, Salop. 

18.249 Grow Limes, W. S. T Mariin and Hl. Wer- 
mersch, Lo.don 

18,250 Naits for FasteninG Tixper, C. Pri vi:, Ems- 
worth, Hants 

18,251. REMovinc PnNevmatic Tire Covers, J. Hurs- 
will, jun , Liverpool. 

- Mo.e-Trap, F. Keim, Brussels. 

8,253. Gas Lames, W. Beal, Birmingham. 

18,254. Foupine Suarrs of MaIL-c ARTs, &c , P. Smith, 
Manchester. 

18,255. Oit-cans for Oittinc Macuinery, C. Garsile, 
London. 

18,256. Heat:no Apparatvus, 8. Naylor and L Marshal’, 
London. 

18,257. MecHANICAL Fitren’s Hammer, E. Swaysland, 
North impt on. 

18,258. InFuaTinG the Tires uf Cycues, J. Titley, Man- 
chester. 

18,259. DeoxipisiInc Furnaces, H. A. Jone’, 





18, 


.n’ Andria, 


E. Crowe, 





ondon. 

18,260. O1LeR for CycLte Cuatns, F. Della - Torre, 

mdon, 

18,261. Pneumatic PLuGcers for DentaL Work, 4. 
Pelham and R. Root, London. 

18,262. PenNy-IN-THE-SLOT MACHINE for DistRIBUTING 
AeraTeD Waters from SypHons, H. Campbell, New 
Swindon. 

18,263. B.cycLes cr like Vemcies, C. H. Craw'ey, 
London. 

18,264. Pneumatic Cyctr Sappirs, A. J. Boult.— 
(Sager Manufacturing Company, United States.) 

18,265. Makino TANNIN ExtTxact from SULPRITE 
CELLULOSE Lye, M. Honig, London. 

18,266. ArracHMEnT for Arn Pumps used for INFLAT- 
ING Pxeumatic Tikes, G. W. Bacou and T. Fes, 
London. 

18,267. Pomps or Pump Gearine for Fitiinc Pxrev- 
matic CycL« Tikes, Sir W. E. J. Vavasour, Bart., 
Lon ion, ‘ 

18,263. Buttons, T. H. Lethbridge, Bristol. 

18,29. Guaze for Sarr Co.itars, H. EK. Hawk r, 
Bristol. 

18, 270. Stanp for Cyeivs, T 8S Mason, London. 

'. Kicyei® Rests. 8 Nehemias, London. 

Be nines, J. M-A'piue aud H. H. Mackenzie, 
London. 

18,213. vNAMO-ELECTaIC Macumers, H. H. Lake.—(X. 
Lundell and E. H. Johason, United States.) 

18, 274. VeLoc pepes, H. W. Henneberg, London. 

18,275 Pasteurisinc MILK, L. G. Fagersten and C. F. 
P. Korssell, London. 

18,276. Kerinina of Iron Ore, H. H. Lake.—(d. 
Schweltzer and B. EB. Lungiritz, United States ) 

18,277. CasH REGISTERING ApPpaRaTus, W. P. Thomp- 
son.—(M. H. Lane, F. B. Loy, H. B. Peck, H. P. 
Kauficr, and L Cooney, jun., United States ) 

18,278. Tannina Skins, W. P. Thompson.—{B8. Trenck- 
mann, Germany ) 

18,279. SuRGiCcAL Bens, W. P. Thompson.—(J/. B. Young 
and D. J. Keanelly, United States ) 

18,280. Laws Mowenks, F. W. Follows, Manchester. 

18,281. Sc.ssors HoLper, A. D. Polsgrove and S. B. 
Myers, Liverpool. 

18,282. Butyrometers, N. Gerber, Liverpool. 

18,283. INCANDESCENT Burners, R. Giibel, London. 

18,284. Nut-Locks, A. N. Woodward, London. 

18,285. Toy, 8S. G. Richardson, London. 

18,286. CIGARETTE - MacHINes, H. Mandelbaum, 

mdon. 

18,287. CLARIFYING Liquips, W. M. Fowler, London. 

18,288. Fasteninas for Boots and Sa#ogs, G. Castleden, 

ndon. 

18,289. Bicycies, G. Castleden, London. 

18,290. Pweomatic Tires, G. Casleden, London. 

18,291. Seatinc Device for Carriaaes, G. Castleden, 
London. 

18,292. CortaR Buapes, W. H. and R. H. Sleep, 
London. 

18,293. Luspricatinc Apparatus, C. H. Berry and J. 
Snowdon, jun., London. 

18,294. SrarTinc Gas Evarines, C. D. Abel.—{The 
Gasmotoren Fabrik Deutz, Germany.) 

18,295 FrrEpRoOoF CerLtnas and Fioors, J. F. Kleine, 
London. 

18,296. Dresstnc-TaBLe, J. M. Forster and L. Light- 
man, London. 

18,297. Preventinc Vipration in Gas Burwers, D. 
Hancock, J. B. Craig, and A. H. Hancock, London. 

bas 0 ts Tires for Cycies, J. Maxtield, 





18,299. ‘morn Trap, H. W. Sheppard, London. 
18,300. Wueets for VeHicLes and POLLEYs, G Dagus, 
don 
18,301. Apparatus for TeacHinc Music, M. L. White, 
mdon. 

18,302. FuNNEL for Decantine Liquips, G. J. Beesley, 
London. 

18,303. Toy, G. F. Beacroft, London. 

18,304. DuPLex Om Enorng, 8. 8S. Bromhead —(A. 
Niel, France.) 

18,305. Cranks for Bicycies, &c., J. E. Edwards, 
Melbourne. 

8,306. Borinc and Prerctna Toots, G. Tournier, 
London. 

18,307. Umprewia Sranps, J. Sibley, London. 

18,808. Fixina Tips to BILLIARD cu gs, J. Roberts, 
vondon. 

18,309. Hose Hancers for AtR BRAKES, A. M. Clark. 
—R 8S. McClellan, United States ) 

18,310 _ LINED Raiways, &c., 8S. E. Jackman, 
Londox 

18,311. ADVERYONMENT Device, E. J. 8. Norton, 
London. 

18,312. InpucTIoN TeLEGrapny, S. Evershed, London. 

18,313. Support for CycLEe Rivers, J. Ivall, London. 

18,314. BURGLAR-PROOF CASEMENT, A. E. Brindle, 
London 

18,815. BUBBLER for WASHING Coppers, J. Sibley, 
London. 

18.3816. MANUFACTURE of Fatt Hats; W: Morgsn; 
Tendon: 
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18,317. Device for ELectric Raitways, F. C. Esmond, 

London. 
18,318. Trres for Cycues and Veutcugs, T. Glover and 
Co., London. 


19th August, 1896. 


18,319. ELecrric Hanp Lamp, A. J. Westmancott, 
London. 

18,20. Pyeumatic Tires, J. Adair, Waterford. 

18,321. Caps for Borries, A. Boisselier, London. 

18,322. Fa of Fiurps, 8. H. Wright, Monmouth. 

18,323. Lanterns, W. I. Chadwick, Manchester. 

18,324. Motors, W. H. Parks, London. 

18,325. TRamway Rais, A. W. Chadburn, Shefiield. 

18,326. AccumuLaToR Piates, &c., H. Weymersch, 

ndon. 

18,327. Dress ATTACHMENT, A. Roberts, Birmingham. 

18,328. AccEssiBLE VALVE for Sream, S. Redfern, Man- 
chester. 

18,329. Bepsteaps, A. E. Neaum, Derby. 

18,330. Carrrace Raitway Srrap, G. 8. Jones, Sale, 
Cheshire. 

18,331. Drivinc CHarns, A. Bagshaw and J. T. B. 
Bennett, Worcester. 

18,332. ComsrtnaTion Stove, G. Jobson, Horncastle. 

18,333. Norice Boarps, J. Aitken, Glasgow. 

18,334. Cycte Tracks, A. E. Box, Liverpool. 

18,335. BorrLe Fitting Macuinges, J. P. Jackson, 

iv srpool. 

. Curr Suspenper, F. W. Gregory, London. 

: “~ Looms for Wravine, G. Marsden, Hudders- 
field. 

18,338. Crees, J. Howie, GLascow. 

18,339. Crcies, J. Howie, Glasgow. 






18 
18, 


18,340. Construction of Cycies, J. R. Forsyth, 
Glasgow. 

18,341, Exastic Cycie Tires, J. and K. Tullis, Glas- 
row. 


18,342. Parcet Carrter, E. J. Wild, London. 

18,343. Tires, S. J. Cluff, Dublin. 

18,344. Tricrcits, &c., E. Gilyard and A. Wilson, 
Bradford. 


18,345. Vaporistnc Apparatus, W. Rowbotham, 
Birmingham. 

18,346. SappLe Supports for Cycies, T. Browett, Man- 
chester. 


18,347. Brakes, T. Browett, Manchester. 

18,348. Pneumatic Tires, &c., 8. Moorhouse, sen., 
Manchester. 

18,349. Locks, R. Trainor, Manchester. 

18,350. ManuractuRE of Umpre.uas, W. H. Blackwell, 
Manchester. 

18,351. MuttipLe Ciosets, H. 
London. 

18,352. Lerrer Boxes, J. Marshall, London. 

18,353. Tire Extractors, H. Braund, London. 

18,354. Traps, A. Cashin, Birmingham. 

18,355. Tissue for Pneumatic Covers, P. E. Maurice, 
Brussels. 

18,356. Ram, C. Balant, Brussels. 

18,357. Fire Escapes, J. Milnes, Lancashire. 

18,358. Prope.uinc Device for Boats, F. Politzer, 
Hungary. 

18,359. Scurcuine Frprovs Piants, &c., T. Burrows, 
London. 

18,360. DecrEasinc Cotron Waste, F. N. Turney, 
London. 

18,361. SHutries, W. Hassail, London. 

18,362. Vatve Gear for Stream Enoines, A. Newsome, 
London. 

18,363. Drivine Gear for Cycues, W. H. B. Terraneau, 
London. 

18,364. ELtectric Motor, J. T. Knowles.—(J. H. de 
Thierry, Italy.) 

18,365. ATracHinG Grips to Coat Savers, J. H. Harri- 
son, jun., London. 

18,366. Workine « Rays, J. R. Quain and F. W. 
Dunlap, London. 

18,367. CycLe Brakes, C. H. Routledge and H. Ash, 
Lendon. 

18,368. Startinc Enarnes, G. Kellner and M. M. L. G. 
Faugtre, London. 

18,369. Preparinc Essence of Cocoa, T. O. Kent, 

ndon. 

18,370. Lock, C. Wodey, A. W. Thomas, and J. H. 
Dunkin, London. 

18,371. Srocxines, W. H. Morrison, London. 

18,372. VEHICLE WHEELS, H. E. Newton.—(A. S. Bow- 
man, Australia ) 

18,378. Surps’ Prope.ters, G. Azzeroni, London. 

18,874. RoLLER Biinp Cup Fastener, J. T. Humby, 
London. 

18,375. Wacon Bopres, E. T. Hughes.—(Z. F. Hough, 
United States.) 

18,376. Macuines for Grinpinc Breap, E. Taylor, 
London. 

18,377. Heatine or Cootine Liquips, C. W. Ramstedt, 
London. 

18,378. Sartinc Vessets, W. King and R. J. Martinez, 
London. 

18,379. MARINE VessELs, W. King and R. J. Martinez, 


and F. Stephenson, 


mdon. 

18,380. Torpine, &c., E. G. Libby and N. Clemson, 
London. 

18,381. Heatinc Toots uf Macnuines, G. L. 
London. 

18,382. Sroots, L. Wormser, London. 

18,383. Removine Sotips from Water, J. F. Stephenson, 
London. 

18,384. BiLowprpe Lamp for PLumBers, W. Pullen, 
London. 

18,385. SunpiaL Mean Time Inpicators, J. Pané, 
London. 

18,386. Tarcets, J. Rigg, London. 

18,387. Diamonp Po.isHinG Dops, E. Loesser and L. 
Dreyfus, London. 

18,388. SropreRinc Borries, W. 8S. Dawson, London. 

18,389. Wrincers, C. L. Braithwaite and E. O’Brien, 
Manchester. 

18,390. AB3ORBING VIBRATION, H. H. Lake.—-(# de W. 
Morse, United States.) 

18,391. INCANDESCENT O1L BuRNERS, P. D. de la Grée, 
London. 

18,392. Sprine and Burrer, J. C. Willsher, London. 

18,398. Means for Fixinc Eye Grasses, H. Isaacs, 
London. 

18,394. Macazines, F. R. Miller, London. 

18,395. Winpow CLosinc Apparatus, J. C. Thomson, 


Hille, 


on. 

18,396. Aps@sTABLE HanpLe Bars, W. F. Williams, 
London. 

18,397. Borries, U. 8S. Alvord, London. 

18,398. Hose AtracuMents, W. L. Smith, London. 

18,399. VenTILATING Devices, G. E, Adams and R. C. 
Menzies, London. 

18,400. Borries, C. Bachem and F, A. Schleiff, jun., 
London. 

18,401. Pens, A. O. Hooton, London. 

18,402. Gas HEaTING APPARATUS, 
London. 

18,408. Moron Carriaces, C. Gautier and H. Wehrle, 
London. 

18,404. Motors, E. Roger, London. 

18 405. Sewine Macurnes, L. W. Tracy, London. 

18,406. Lire Savine Apparatus, P. Guterman and W. 
J. Campbell, London. 

18,407. Device for Suspenpino Skirts, 8. Davenport, 
London. 

18,408. Propuction of Exectric Licut, J. Dobson, 
London. 

18,409. Device for CLEANING Suips, A. Fredrikson, 
London. 

18,410. Put.eys, J. F. C. Abelspies, London. 

18,411. Pneumatic Tires for Cycies, H. 
London. 

18,412. Trres, J. R. Lorcet, London. 

18,413. Trres, J. A. Kay, London. 

18,414. Cycxes, J. A. Kay, London. 

18,415. Pomps, H. A. E. de Bonnevallet, London. 

18,416. WALL for SHIELD TONNELLING, G. H. Dunlop, 


M. Werthen, 


Gunn, 


London. 
18,417. AppARATUS for SEPARATING GOLD, C. Phillips, 


18,418. Serrina for Borers, &c., E. C. W. Toenges, 
London. 
20th August, 1896. 


18,419. Wueets for CycLes and VEHICLEs, T. Hyatt, 
ndon. 
18,420. AppLyInG ELecrric Licut to Cycugs, F. Ritchie, 
London. 
18,421. Cycies, H. Parsons, Birmingham. 
18,422. Compact SappLE and Harngss Sranp, C. Gray, 


18,423. Preparine DisTILLED Beveracgs, C. W. Ram- 
say, London. 
18,424. Moutpine Presses for Bricks, 8. I. Adams, 
Southend-on-Sea. 
18,425. GcittoTine Paper-curtina Macuines, A. G. 
Speight, London. 
18,426. Gun PLatrorms and Movuntinas, A. C. Curtis, 
Guildford. 
11,427. ORNAMENTS for Bepsteaps, H. W. Ludlow, 
Birmingham. 
18,428. Foor Brake for Cycies, A. A. Lintern, Ports- 
mouth. 
18,429. Sprinc Trre, E. Lovett and R. C. Spencer, 
Beeston, Notts. 
18,430. Driving WHEEL for Bicycues, J. Stansfield, 
Blackburn. 
18,431. SypHon Fiusn CisterN, Gammon and Son, 
Rye. 
18,432. PostaL PrLLar Boxes, C. Weatherup, Castlebar, 
Co. Mayo. 
18,433. Smokers’ Scissors, R. L. Walsh, Sheffield. 
= Hinecg, J. Procter and A. E. Procter, Chester- 
field. 








SELECTED AMERICAN PATENTS’ 


From the United States Patent Office Oficial Gazette. 


559,006. Track-sanpING Device ror LocomorTives, 
H. Tirmann, Cleveland, Ohio.—Filed December 7th, 
1895. 

Claim.—In a track-sanding device for locomotives, 

the combination with a sand box and a sand pipe of a 

blast chamber communicating with the sand box to 

have sand pass into it from said box, and having an 
cpening at its upper portion communicating with the 


[539.006] 























receiving end of the sand pipe, an adjustable piston 
for adjusting the area of said opening, and an air pipe 
entering said blast chamber and having its nozzle 
pointing toward the bottom of the chamber, substan- 
tially as set forth. 


559,392, Process or MAKING ARTIFICIAL SILK, F. 
Lehner, Zurich, Switzerland. — Filed April 16th, 
1895. 

Claim.—{1) The process which consists in mixing a 

solution of silk substance with a solution of nitro-cellu- 

lose, and drawing forth the thread from such mixture. 

(2) The process which consists of the following steps: 

first, preparing two solutions of, firstly, silk-waste 

digested with caustic alkali or a solution of copper 
or a copper salt in ammonia, precipitated from such 
solution, and finally dissolved in concentrated acetic 
acid; secondly, a substance containing cellulose mace- 
rated with a solution of copper or a copper salt in 
ammonia and nitrated and then partially denitrated, 














mixing the two solutions thus formed, and drawing 
the thread forth from said solutions. (3) The process 
which consists in treating a solution of cellulose with 
a solution of a copper salt in ammonia, then nitrating 
the same, then preparing ethyl sulphuric acid by dis- 
solving two parts strong alcohol in one part sulphuric 
acid and gradually heating to 100 deg. C, then 
adding the ethyl sulphuric acid to wood spirits, then 
dissolving the nitro-cellulose in the bath so obtained 
to partially denitrate the same, then adding this solu- 
tion of nitro-cellulose to a solution of silk substance, 
then drawing forth the thread and finally rendering 
the thread incombustible by neutralising the sul- 
phuric acid still adhering to the same. 


559,399. Hyprocarson Enoine, M. G. 
Waukegan, Ill.—Filed April 8th, 1892. 
Claim.—(1) In a hydrocarbon engine the herein- 
escribed feeding device, consisting of the combination 
of the main reservoir, the auxiliary reservoir, the 
supply pipe leading from the former into the latter, 


Nixon, 
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and discharging therefrom at a point removed from 
its entrance in order that the flow through it may 
displace its contents, and the cocks or similar device 
for filling and discharging said auxil: reservoir, all 





described hydrocarbon engine, consisting of the com- 
bination of the cylinder, the piston therein, the 
vapourising chamber in the upper portion of said 
cylinder, the air-feed entering said vapourising cham- 
ber, the oil-feed entering said vapourising chamber, 
the rotating igniter shaft passing through said cylinder 
the exhaust valve and the cam for operating the 
exhaust valve upon said shaft, all substantially as 
shown and described. 


559,559, Crrcumrerentiat Divipers, J. BE. Worthen, 
Boston, Mass.—Filed September 19th, 1895. 
Claim —The combination with the pivoted divider- 
legs A, B, of the pivot-point N, the indicator points 
H, K, protractor-plate E, adjustable sliding sockets 





G, laving points F, and curved protractor P, all 
constructed and arranged to operate substantially 
as described as and for the purposes set forth. 


559,560. Pump Reaurator, G. W. Wright, Chicago, 
lil.—Filed September 4th, 1894. 
Claim.—(1) In combination with the steam control- 
ling valve of a steam pump, achamber which has a by- 
communication with the water pressure maintained 
by the pump, a piston adapted to be actuated in such 
chamber by such water pressure, and connected with 
and adapted to operate the steam controlling valve ; 
said chamber being expanded below the travel of the 
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piston therein to form an enlarged sediment chamber ; 
and suitable means for evacuating such sediment 
chamber. (2) In combination with the steam control- 
ling valve of asteam pump, a chamber which has a by- 
communication with thé water pressure maintained 
by the pump, a piston adapted to be actuated in such 
chamber by the water pressure therein and connected 
with and adapted to operate the steam controlling 
valve, such chamber being expanded below the travel 
of the piston therein to form an enlarged sediment 
chamber and being provided with a drainage port at 
the bottom thereof, and a valve controlling said port 
adapted to be operated at will. 


559,584, Dynamo-ELectric Macuine, J. F. Kelly, 
C.C Chesney, and P. W. Power, Pittafleld, Mass.— 
Filed January 22ad, 1896. 

Claim.—(1) In a dynamo-electric machine the com- 

bination of a revolving inductor with a stationary 

armature, an energising coil and stationary copper 
bobbin surrounding the revolving inductor, the 
bobbin carrying the energising coil, substantially as 
described. (2) In a dynamo-electric machine the com- 
bination of a revolving inductor having polar projec- 
tions with a stationary armature, an energising coil 
and stationary copper bobbin surrounding the revolv- 
ing inductor, the bobbin being of less internal 
diameter than the diameter of the circle described by 
the polar projections, substantially as described. (3) 
In a dynamo-electric machine the combination of a 
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revolving inductor having polar projections with a 
stationary armature, an energising coil and stationary 
copper bobbin surrounding the revolving inductor, 
both being of less internal diameter than the diameter 
of the circle described by the polar projections, sub- 








stantially as described. (4) In a dynamo-electric 
hi e combination of a revolving inductor 
having polar projecti with a stati y armature, 


an energising coil, and a stationary copper ring sur- 
rounding the revolving inductor, substantially as 
described. (5) In a dynamo-electric hine the com- 





jections with a stationary armature, an energising 
coil, and a stationary copper ring surrounding the 
revolving inductor, and being of less interne] 
diameter than the circle described by polar projections 
substantially as described. *, 


559,695. Curren Heap ror Variety MovuLpinxg 
Macuives, C. W. Fowler, Baltimore, Md. — Pins 
January 9th, 1896, 

Claim.—In a variety moulding machine, a 
mechanism consisting of a collar C on a power shaje 
with a groove in said collar for holding a cutting too} 
a collar a with a hole through it of sufficient size and 
shape to allow it to vary its angle with the power 


Cutting 
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shaft passing through the same with a groove in its 
face aajacent to the collar C for holding a cutting tool, 
a cutting tool G held by said grooves, a spherical 
wedge-shaped collar } for centreing collar a, a nut F 
and collar or shoulder B integral with said power shaft 
for clamping or securing the said mechanism, substan- 
tially as described. 

559,703. Rorary Biower, 7. W. Green, Philadelphia, 

Pa.—Filed March 4th, 1895. 

Claim.—In a rotary blower the combination of the 
two revolvers E, E, the two parts of each of said 
revolvers being joined together by a thin strip or 
neck that forms no part of the locking device, and 
provided with segmental extensions ¢, c, converging 


(539.703) 











toward the parts forming the wings, the outer finished 
surfaces of the said extensions c, c, on each revolver 
being adapted to engage with the inner or rear ends 
of the said extensions on the opposite revolvers and 
being of sufficient length to enable a lock or cut-off 
to be continuously maintained by the co-operation of 
these parts as the revolvers turn around, substantially 
as described. 


559,728. JournaL Box, C. Linstrom, 
Miss.—Filed January 16th, 1896. 
Claim.—A journal box, comprising a casing having 
an opening and provided with diagonal openings at its 
opposite sides, an oil cellar adapted to support the 
journal and provided at opposite sides with thickened 


Vieksburgh, 


559.7 





lower portions having diagonal openings formed 
through them, and diagonally extending pins remov- 
ably secured in the openings in the opposite sides of 
he casing and having their ends engaging the open- 
ings in the opposite sides of the cellar, substan- 
tially as set forth. 

559,729. Apparatus ror Propuctne Zinc anp Leap 
BY E.ectrocysis, R. 0. Lorentz, Gottingen, Germany. 
—Filed January 4th, 1895, 

Claim.—An apparatus for practising the described 

process, comprising a retort, or vessel, which is oval 

in cross section, said retort being so inclined that the 
plane coinciding with its major axis and perpendicu- 





lar to the sides of said vessel is inclined at an angle 
with a vertical line, anodes and cathodes sealed her- 
metically in said retort and having a like inclination, 
the anodes being arranged over, or above the said 
plane and the cathodes on the under side of and below 
said plane, said zlectrodes being formed of intersecting 
parts having openings between the intersections, sub- 











London. 





jiary 
substantially as shown and described. * (2) The herein- 





bination of a revolying inductor having polar pro- 


stantially as described. 
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STEAM PUMPING ARRANGEMENTS IN SCREW 
STEAMERS. 
No, Il. 

Havine explained the details of bilge and bailast pipes, 
it will now be necessary to inquire into their sizes, and as 
nothing appears to have been published on this sub- 
ject, the general practice will first be explained, which 
may be summed up in the following few words :— 
All the ballast pipes of any one ship are made of one 
and the same diameter, ana this is proportioned to the 
pumping power of the ballast pump. The bilge pipes of 
a ship are nearly all of one diameter, and this is so pro- 
portioned that there is one square inch of sectional area 
of pipe for about every 5000 square feet of wetted surface 
of null. No reduction of diameter is made if the hull is 
effectively subdivided by bulkheads, nor have the sizes of 
the bilge pumps any intluence on the pipes. 

The object of fitting bilge suction pipes in a steamer is 
a twofold one. Firstly, they are intended to be used for 
draining the holds of smal quantities of water, due to 
weeping of the seams or sweauing of the cargo, for which 
purpose small pipes, proportioned to the exposed wetting 
suriace of each hold or to the volume of the cargo, would 
sutlice; and, secondly, the bilge pipes are intended to 
deal with inrushes ot water which might be caused by 
stranding or collision, but for which they are evidently 
too small. In the engine-room the bilge pumps have to 
deal with the leakages from various glands and joints, 
with the water service which is used for cooling the 
bearings, and with the volumes of water which find their 
way below through the skylights and ventilators. 

ln order to be able to form an opinion as to the actual 
requirements, it is necessary to inquire into the capa- 
bilities of pumps and their suction pipes. The maximum 
amoun’s of water which can be drawn through a hole of 
one square inch sectional area by means of a vacuum on 
one side and atmospheric pressure on the other is about 
one-third cubic foot per second, 20 cubic feet per minute, 
1200 cubic feet, or about 33 tons, per hour. On account 
of the friction in the pipe and other resistances, this 
quantity will in practice be found to be reduced by more 
tnan one-half; so that one can only reckon on a supply 
of 100 tons per hour for every six square inches of 
sectional area of bilge or ballast pipe. a din. diameter 
ballast pipe would therefore be able to empty a 300-ton 
tank in about one hour; and a 3}in. bilge pipe, which is 
about the largest customary size for this purpose, would 
deliver about 150 tons per hour, provided, of course, 
in both cases that the pumps are sutticiently large. ‘The 
capacity of an ordinary main engine bilge pump 1s easily 
found by multiplying the sectional area of the plunger 
into the stroke and into the number of revolutions of the 
engine. Of course the valve chambers, Xc., have to be 
properly proportioned; and then it may even happen 
that, on account of the inertia of the water in the pipe, 
there may be a slight excess of delivery beyond the above 
estimate ; but to go into these details is not here neces- 
sary. The capacity of a donkey or ballast pump is found 
by multiplying the sectional area of the bucket into twice 
the stroke and the number of revolutions. The revolutions 
depend on the size of the steam cylinder and the size of 
the steam pipe, &c.; and if these are properly propor- 
tioned the capacity of a pump depends upon the piston 
speed for which it has been designed. 

The quantity of water which can be drawn by any 
particular bilge suction depends also on the position in 
which it is placed. Thus, supposing that the water in 
the engine-room has risen as high as the tops of the 
floors, of which there may be supposed to be twenty, 
each one about 24in. high, or 2uin. above the top of 
the two 2in. limber holes; and supposing that the bilge 
suction is 34in. diameter and placed at the extreme end 
of the hold, then if it is suddenly opened, the effect will 
be to nearly empty its own compartment at once, for the 
small head of water, viz., 20in., will supply but one- 
third cubic foot of water through the two limber holes, 
whereas the 3}in. pipe would draw off 13 cubic feet, 
or four and a-half timesas much. Gradually, as the water 
level in the adjoining frame space is being lowered, the 
available head is still further diminished, until each water 
level is only lin. below that in the next following division, 
the last, or twentieth, being still level with the floors. 
When this condition has been reached there will be a 
uniform flow through all the limber holes of one-tenth of 
a cubic foot of water per second. The pump is now doing 
one-fifteenth of the work which it could do if properly 
supplied with water, and its efliciency will continue to 
diminish the more the differences of the series of water 
levels is reduced. In the engine-room or in the holds 
this retardation is of little consequence, and if noticed at 
all, will probably be attributed to the partial choking of 
some of the limber holes; but in water ballast tanks, about 
which it is sometimes specified that they must be emptied 
in a given time, the matter is more serious, and has 
frequently led to disputes about the sizes of pumps or the 
pipes, the real explanations being that the limber holes 
were too small, and that the sounding pipe was not in 
the same frame space as the suction pipe. From these 
few remarks it will also be clear that the bilge injection 
pipes need not be carried below the tops of the floors, as 
they are useless until the water has risen above this level. 

In the days of wooden ships and manual pumps 
the available power was small, and sometimes not 
suflicient for coping with the numerous leakages through 
the seams caused by straining in heavy weather; but since 
the introduction of iron and steel, ships’ hulls can be 
made absolutely water-tight, and as the pumps can now 
be worked by steam, one naturally expects vessels to be 
kept afloat, after meeting with accidents, which in former 
days would have been looked upon as past help or 
remedy. In trying to form an estimate as to what the 
pumping power of a ship ought to be, one has to consider 
the possibilities of an accident occurring, and also its 

magnitude, 
Instances of leakage, due to corrosion, or to the 
Snapping and falling out of a rivet, do sometimes occur ; 


but as nearly all steel and iron vessels are now annually 
examined in dry dock, and their bottoms painted, this 
danger is practically non-existent, and will not be dis- 
cussed. ‘I'he other risks are groundings and collisions. 
If a vessel should run ashore during a storm she soon 
becomes a total wreck, or at least a constructive one, and 


no pumping power would be able to save her. If the 
weather is favourable, and if the vessel is loaded, there 
is, of course, a reasonable prospect of saving her, 
particularly if she has a double bottom extending 
over her whole length. But even if the inner skin 
is damaged and water should get into the holds, 
provided the quantity is not too large, the pumps 
might be able to cope with it. In connection with this 
subject it must be remembered that the higher the water 
rises in a ship’s hold, the more easily can a pipe ata 
given diameter withdraw it, and at the same time the 
leakage is proportionately diminished. Thus, when the 
bilge water is only just sufficiently high to cover the 
strum, the available vacuum is equal to a head of about 
30ft., less the height of the bilge pump, above the suction, 
or, say, 25ft. If the water level should rise 10ft. the 
available head would be increased to 365ft., and 
12 per. cent. would be added to the pumping 
power. If the hole or holes in the ship’s bottom 
are situated, say, 25ft. below the outside water- 
level, then a rise of 10ft. in the hold would reduce the 
available head to 15ft. and the leakage by 20 per cent., so 
that even in those cases where the hole in the ship's 
bottom is larger than the sectional area of the bilge pipe, 
the latter will be able to prevent the water from rising 
beyond a certain height, and would also most effectively 
retard the speed of this rise. Thus, if the hole or holes 
in the ship’s bottom had a total area of one square foot, 
about 8000 tons of water would pass through it in one 
hour, provided the difference of level of 25ft. were main- 
tained; but as this is being gradually reduced, it would 
take three hours t2 fill a hold of 350 tons capacity, or 
1000 tons displacement. Whereas if this hold were pro- 
vided with pumping power capable of withdrawing 2000 
tons per hour, the water would never rise higher than 
10ft.; but such pumping power is rarely to be found in 
ships’ holds, and even in the engine-room it is limited to 
about half a ton per hour for every maximum indicated 
horse-power of the main engines, to which has to be 
added about } ton per hour for the ballast and donkey 
pumps, amounting together to about 700 tons per 1000 
maximum indicated horse-power, or about 400 tons per 
100 nominal horse-power of the main engines. 

To a certain extent the inrush of water through a 
hole in the ship’s plating will be considerably retarded 
by the cargo in the holds, and the total quantity which 
finds its way in will be materially reduced, because part 
of the space is already occupied by goods. If these are 
cotton, jute, or timber, the ship is stul further protected, 
for these objects are not readily washed out, as would be 
the case with grain or coal, and it will thus be seen that 
the water weight which is added to a loaded ship if she 
strikes the shore and fills one of her holds, is less than if 
she had been empty, and as the cargo in the other holds 
can be jettisoned, it is generally easier to save a loaded 
than a light ship. 

The sad accident which recently befell the Drummond 
Castle, and less noteworthy wrecks which are annually 
recorded, are unmistakeable evidence that the damage 
which can be done to a ship’s bottom by touching the 
ground is often so serious that no pumping power that 
could be provided would be of the least use, and the only 
real safeguard is a continuous double bottom, and then, 
of course, the bilge pipes might be reduced to the 
smallest dimensions, tor if the rocks should penetrate 
both skins, there is not the remotest chance of getting 
the ship off again, and when a ship is thus fixed it is 
better to let her fill and rest firmly on the bottom than to 
keep her half afloat and allow the waves to knock her 
about. The general conclusions to be arrived at from 
these considerations is, at least as regards strandings, 
that holds which are protected by double bottoms need 
not be provided with the same pumping power as those 
which have none. 

When we consider collisions, the conditions are 
materially changed. The hole is never in the ship’s 
bottom, but either in her side or bow; nor does it 
generally extend much below the water-line, for the iron 
decks and very substantial stringers have frequently acted 
the part of valuable defensive side armour, and had it 
not been for the excessive weight of the stem of the 
ramming vessel, supported as it is by a most rigid trian- 
gular structure, the consequences of many a collision 
would not have been as serious as they were, and it 
is a wonder that no efforts have yet been made to 
reduce the sectional area of the stem. In wooden 
ships it is, of course, an essential part of the structure ; 
but even there it is not excessively stronger than the 
adjoining frames and planking, whereas in iron ships the 
disproportion is very marked, and a little consideration 
will show that it is not the stem which supports the 
plates, but the plates which hold the stem in place, and 
carry this heavy battering mass into the thin plated 
broadside of the other ship, very much in the same way 
as the light bamboo cane supports the heavy spear head 
and propels it against the enemy. The utility of the 
stem in protecting the bow of its own vessel is also very 
doubtful, for as soon as the plates are torn or bent, it 
breaks and follows them, but not without having first done 
& maximum amount of damage to the other ship. But 
even if it were more effective in this respect, it cannot be 
denied that there is no absolute necessity for excessive 
strength at this point, because no cargo is ever stored in 
the forward subdivision, and the collision bulkhead, as its 
name implies, effectively prevents the water from rushing 
aft. The ramming vessel may, therefore, be considered 
safe. The rammed vessel has got a hole in her side, and 
as the rate at which water flows through itis proportional, 
not to the square root of the depth, but to the square 
root cubed, it follows that the inrush of water into a 








deep ship,with a deep side hole, is very much greater than 











that into a shallow one. Light draught passenger 
steamers, and those running in ballast, are not so deeply 
immersed, and the depth of the hole below the water-level 
can never be so great; they also possess more spare 
buoyancy, and could carry a larger volume of water with- 
out sinking. Pumping arrangements which might be 
considered sufficiently powerful for these conditions are, 
therefore, inadequate for more deeply immersed vessels. 

Modern steamers are generally subdivided by such a 
number of bulkheads that they will not, or atleast ought 
not, to sink, even if two compartments should get filled 
with water at thesametime. This is a statement which is 
frequently made; but it is only partially true, and there- 
fore misleading. It may be quite true that the extra 
weight of water due to the filling of one or two holds is 
less than her spare buoyancy; but if they are situated 
near one of her ends, they will certainly depress the one 
or the other so much that the vessel goes down head first, 
as did H.M.S. Victoria, or stern first. But even if it is 
the centre holds which are injured, the vessel may go 
down; not because of the extra weight of water, but 
because of the loss of part of the stability; for it is 
evident that if sufficient water is let into one or two holds, 
so as to cover her bottom from side to side, the height of 
the metacentre above the centre of buoyancy will be 
reduced in the same proportion that the length of these 
holds bears to the total length of the ship; and in easy- 
rolling passenger ships, with their high centres of gravity, 
the cross stability will thus quickly disappear, so that 
the vessel rolls over on her side and sinks in far less 
time than it would have taken to fill the holds. If 
such vessels are fitted with longitudinal bulk- 
heads, they will turn over at once. There can 
be little doubt that this would have been the fate of 
the twin-screw steamer City of Paris if the longitudinal 
bulkhead in her engine-room had not fortunately been 
perforated at the same time that the condenser and its 
pipes were smashed. If only one of the engine-rooms 
had got filled, the excessive weight on that side, amount- 
ing to over 1000 tons, together with the reduced meta- 
centre, would most assuredly have turned her over. 
That, at least, has been the fate of all such armour-clads 
as have been rammed, and they, as is well known, are 
most carefully divided by longitudinal bulkheads. These 
considerations lead to the conclusion that longitudinal 
subdivisions of large holds may perhaps retard the 
settling down of a vessel by reducing their sizes; but as 
they cause the vessel to list over at once, immersing the 
colusion hole deeper and deeper, throwing everything 
into confusion, and probably causing her to turn over at 
once, it would be far better to do without them. From 
previous remarks it is also evident that a comparatively 
small quantity of water which may find its way into the 
end holes will depress a vessel’s bow or stern to a 
dangerous degree in very much less time than it would 
have taken to submerge the whole vessel had she re- 
mained upright. For this reason the vessel ought to be 
divided longitudinally in such a manner that the smaller 
compartments are placed near the ends and the larger 
ones near the centre. But even when a vessel has been 
subdivided on the most approved principle, it is always 
desirable to provide the maximum amount of pumping 
power, so as to stave off as long as possible the time 
when she settles down to her new bearings, which does 
not necessarily mean the bottom of the ocean. 

It has already been pointed out that the available 
pumping power is limited by the size of the main engine 
to about 400 tons per hour for every 100 nominal horse. 
Of course, by fitting large centrifugal pumps or ejectors 
capable of utilising all the steam of the boilers, one 
might be able to discharge ten times this quantity of 
water, but the suction pipes would then have to be 
materially increased, particularly with centrifugal pumps, 
which do not produce a high vacuum. A hole in the 
ship’s side, 3ft. wide at the top, and extending 7ft. below 
the water-level, would admit water at the rate of about 
10,000 tons per hour, which could only be effectively 
dealt with by a steam pump of about 1000 indicated 
horse-power. This quantity would fill even the largest 
ship’s holds in about ten minutes, if no pumps are used, 
whereas, from numerous accounts of collisions, it would 
appear that ships rarely sink with such suddenness, 
showing that collision holes are not generally of this 
effective size, or that the inrushing water is seriously 
obstructed by cargo. 

This latter view is still further corroborated by the 
frequent accounts that damaged vessels at once listed — 
towards the injured side, which may reasonably be 
explained by assuming that a large amount of water accu- 
mulates in the cargo near the hole, and weighs down 
that side of the ship. It is, therefore, not at all unreason- 
able to suppose that many a ship could have been kept 
afloat, at least fora few hours after collision, if all the 
available pumping power of, say, 400 tons per 100 nominal 
horse-power could have been applied, and in such emer- 
gencies a few hours’ grace would doubtless permit of the 
damage being provisionally repaired and the ship saved. 
It will thus be seen that, in merchant ships at least, the 
combined power of the main circulating pump, of the 
ballast pump, and of the donkey pump, could, if only the 
suction pipes were large enough, generally save a ship. 

As has already been mentioned, it is asserted that with 
the large number of subdivisions in modern ships, any 
one compartment might be filled without sinking them, 
but little is said about the loss of longitudinal and cross 
stability, and if a distinction has to be made as regards 
the sizes of pipes to the various holds, one should be 
guided by the considerations that water which is admitted 
into a large hold will aftect the cross stability far more 
than if it is admitted into a small hold; while if it is 
admitted into holds situated near the ends of a vessel, it 
will cause either extremity to become submerged. The 
extreme holds ought, therefore, to be made smaller than 
the centre ones, or if this is not done, then the pumping 
power ought to increase, not only with the size of the 
hold, but also with its distance from the centre of 
the ship. For the same reason such bilge pipes 
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as are intended to save the ship in case of a 
collision should be placed as far forward as possible in 
the forward holds, and as far aft as possible in the aft 
holds. The reason for this will be evident from an 
examination of the following case. A small steamer— 
Fig. 21—was run into, and cut down to the water’s edge 
at the point A. The bilge suctions were in the gutters on 
either side of the double bottom at B. The water 


naturally flowed into the well at E, whereby the vessel’s | 


head was gradually depressed, and the water level B E 
probably never rose as high as the bilge suctions at the 
aft end, but effectively weighed down the bow and sank 
the ship. The change of trim of the steamer is indicated 
by the dotted water-level line. If there had been a 
suction in the forward well E this vessel could un- 
questionably have been kept afloat, for the sea was 
smooth at the time, and after raising her it was found 
that the bottom of the hole A was only 6in. below the 
water-line. 

In another steamer much damage was caused to some 
cargo in the hold adjoining the collision bulkhead, which 
had been slightly injured in a collision, and was leaking a 
little. The forward peak was full of water, and the vessel 


therefore trimmed by the head, so that the steam suctions, | 


which were as usual placed at the aft end of this hold, 


| for a further distance of two or three miles below Lytham, 
and to provide dredging machinery for removing the sand 
which obstructs the channel. The extension of the training 
walls was opposed both by Southport and Lytham, on the 
ground that the fixing of the channel in the course proposed 
would have an injurious effect on the shores of these watering- 
places, and also by some of the landowners, who were advised 
that the drainage from their land would be interfered with. 
Subject to certain protective clauses, the Bill passed both 
Houses. The Manchester Ship Canal Company also succeeded 
in getting its Bill passed through both Houses, although it 
was strongly opposed by the Mersey Docks and Harbour 
Board, the Shropshire Union Company, the Salt Union, and 
a large number of other persons and interests. The main 
feature of the Bill was the power sought to close the three 
tidal openings, each 600ft. long, over which the tide flows 
into the canal from the estuary between Eastham and 
Latchford. It was shown that these openings were the means 
of allowing an immense quantity of silt and mud to be 
| carried into the canal, which has to be removed by dredging 
| at great cost and to the inconvenience of the traffic. This 
removal of the silt and sewage sludge, brought into the canal 
| principally from these openings, but also from the rivers 
Irwell, Mersey, and Bollin, requires the constant employ- 
ment of six dredgers and two grabs for the maintenance of 
the depth of water. The constant presence of these dredgers, 
| whether navigating the canal or stationary, is a very great 





























were quite useless. This position is, of course, the most | 
convenient one for dealing with slight leakages through 
the seamsand butts, or with the sweating from the cargo. It | 
is not the right one in cases where much water has entered | 
the holds, but as this is the general practice itis evident that | 
the pumping arrangemtentsof modern ships are not intended | 
to delay their sinking after being damaged in collisions, | 
but only to relieve the deck hands of the slight trouble of 
pumping out the little water which sweats out of the | 
cargo, or which may find its way through an imperfect 
seam. Of course for this purpose very much smaller 
pipes than those customary at present would suffice ; but | 
it is hoped that a more thorough study of the capabilities 
of the available pumping power on a steamer may lead 
to the adoption of arrangements which, if they cannot | 
actually save a damaged ship, will at least enable her to 
keep afloat sufticiently long until the boats have been 
launched and the passengers saved, who, reading about 
the appalling disasters which are only too common, 
have instinctively less faith than scientific experts in 
the unsinkability of even the most minutely subdivided 
liners. 








HARBOURS AND WATERWAYS. 


The Welsh coal ports —The last session of Parliament has 
been notable for the great all-round fight amongst the various 
dock and railway companies which serve this district, for the 
possession of the export coal trade. The export of coal from 
the Welsh ports has more than doubled during the last 
twenty years. In 1876 the export from the Bute Dock was 
3? million tons, and from Penarth 14 millions, together five 
millions. In the interval between this and 1895, although 
Barry Dock had been opened, and the shipments from there 
reached five million tons, Bute Dock exports had increased 
to eight millions and Penarth to 24 millions, making the 
total exports 15} million tons. To cope with this both the 
Bute and Barry companies had obtained powers to construct 
new docks. In the present session the Bute Company sought 
to strengthen their position by an amalgamation with the 
Rhymney Railway Company, the main part of the capital of 
which company had been expended for the purpose of sup- 
plying the Bute Docks. In this they were opposed by the 
Barry Company, and in the end failed to get the Bill passed. 
The Barry Company also applied for powers to extend its 
railway system into the Rhymney district. The Taff Vale 
Company, in order to obtain a better means of export, 
became practically the promoter of a proposed new dock 
called the Windsor Dock, which it was intended to construct 
on the mud flats close to Penarth. This dock was to cover 
29 acres, have 42ft. on the lock sill at spring tides, and was 
estimated to cost £650,000. The promoters of this Bill con- 
tended that the accommodation at Penarth was not equal to 
the wants of the trade; that large vessels are not able to 
turn round, but have to back out stern first; that the accom- 
modation is becoming obsolete ; and that the Taff Vale Com- 
pany was bound to do something to maintain the traffic. 
The opponents contended that the site was ill chosen; that 
the construction of the dock would seriously interfere with 
the navigation of small vessels; that it would create immi- 
nent danger of disaster, from the fact that vessels leaving 
the proposed dock would have to go out at right angles with 
vessels navigating to the Bute Docks. Another point that 
was made a great deal of was the omission of any provision 
for dredging the entrance channel in the capital expendi- 
ture, and that the Bute Company would have to bear the 
whole cost of this. The Committee, soon after the case was 
opened, intimated that they were satisfied of the necessity 
for the dock; but, after hearing the opponents, decided | 
unanimously to throw out the Bill, not being satisfied with 
the merits of the particular scheme before them. For once 
the Bute and Barry companies ran together in opposing this 
Bill. The Port Talbot Company also applied for powers for 
an extension of its mineral railway to connect the dock, 
which is now being enlarged and improved, with the collieries | 
in the Whitworth Valley. The Llanelly harbour authorities | 
also came before Parliament with a Bill, seeking powers to 
provide further accommodation for the trade, and, after a | 
fight in both Houses, succeeded in obtaining leave to con- 
struct a new dock, and to extend the training walls of the 
channel. 

Harbour Bills—The Preston Corporation promoted a Bill 
asking for further capital to enable them to provide addi- 
tional buildings and equipment for the increasing trade at 
the dock ; and also to extend the training walls of the channel | 


| vessels. 





These openings also 


source of interference with the traffic. 
create cross currents, which are inconvenient to passing 
One principal ground of opposition to the Bill was 
| based on the supposition that if the tide were allowed only 


to enter at the Hastham Locks, the velocity of the current 
would be considerably increased, and, especially through the 
narrow cutting at Pool Hall, would materially interfere with 
the navigation of the barges of the Shropshire Union and 
Salt Union companies. Although the company alleged that 
no practical inconvenience could arise, owing to the short 
length of the cutting and the small duration of time during 
which any increase of current would operate, it consented 
to a clause by which it is to provide tugs to assist the 
barges at this part of the canal, if it is proved that they are 
required owing to the alteration of the openings. The other 
main ground of objection was the old one of the interference 
| with the tidal conditions of the estuary and its effect on the 
bar. The Chester Corporation were less fortunate than their 
neighbours, as, after a hearing before a Commons Committee, 
| extending over several days, the Bill was thrown out. At the 
present time there exists a weir across the river at Chester, 
which only allows spring tides to pass into the upper part of 
the river. At some distance above this weir is the intake of 
the water company, and as the water supply has frequently 
been the subject of complaint, as alleged, partly due to im- 
pure water carried up the river from below the weir by the 
spring tides, the Corporation proposed to replace the weir by 
sluices, which were to be closed at tide time and opened to 
allow of the discharge of the land water. The water com- 
pany was to be made, under the powers of the Bill, to pay 
half the cost of this scheme. The estimate was £21,800 
when the scheme was brought before the town’s meeting, but 
had increased to £40,000 when it came before the Committee. 
The scheme, which at first received the sanction of the town’s 
meeting, became afterwards opposed by a large section of 
the ratepayers, and was only carried at the Council meet- 
ings by very slender majorities. It was opposed in Com- 
mittee by the Dee Conservancy Commissioners, on the ground 
that the interference with the tidal action in the river would 
seriously damage the navigable depth of the water; by the 
owners of quays, wharves, and banks along the river; by the 
landowners in the upper part of the river, whom it was pro- 
posed to tax; and by the Fishery Commissioners on the 
ground that the sluices would seriously interfere with the 
salmon fishery. The Board of Trade also had sent in a very 
strong report condemning the scheme, both on the grounds 
of the damage to the tidal portion of the river, and also 
because it was considered that the proposed salmon pass was 
not satisfactory. A copy of a report which Sir John Coode 
had on a former occasion made to the Corporation, condemn- 
ing a similar scheme, was included in that of the Board of 
Trade. There was also an adverse report from the Local 
Government Board. 

Bridgwater.—The Corporation of this port some time ago 
offered premiums for the best scheme for improving the 
navigation of the Parrett. Several were submitted, and 
&® premium was awarded to one of the competitors, who 
proposed the construction of a canal, so as to avoid the 
numerous bends and shoals in the upper part of the river; 
and another to the author of a scheme for improving the 
existing channel, principally by means of a new cut at the 
lower end. These two schemes, with the plans accompany- 
ing them, were given in THE ENGINEER some time ago. 
Neither of these schemes were, however, deemed satisfactory, 
and a committee was appointed by the Corporation to visit 
and inspect other rivers which had been improved. As a 
result of this inspection the Corporation instructed Mr. W. 
H. Wheeler, M.I.C.E., of Boston, to report to them generally 
on the best means of improving the navigation. This report 
has recently been presented, and recommended the straighten- 
ing of the river by making two new cuts to avoid the worst 
bends in the channel, and deepening and otherwise improving 


| the existing channel, so as to give 21ft. up to Bridgwater at 


spring tides, and 12ft. at neaps, at an estimated cost of 
£95,000. One of the most important trades at Bridgwater is 
the manufacture of Bath bricks from the material deposited 
on the banks of the river. There has always been a doubt in 
the minds of some of the inhabitants as to whether the 
improvement of the river would not result in altering the 


| conditions under which this material is deposited, and so 


injure the trace. Mr. Wheeler states in his report that, after 
having very carefully considered the matter, he has come to 
the conclusion that the scheme proposed will not affect the 
manufacture of the bricks. Bridgwater is the only place 
where Bath bricks are made, the material even in the other 
rivers of the Severn estuary not being suitable, 

Manchester Ship Canal.—The report for the last half-year, 
recently issued, shows that the trade along the canal is 


steadily growing, although not at such a rapid rate as the 
managers would wish. The receipts from revenue amounted 
to £81,214, and the working expenses to £88,643, leaving g 
debit balance of £7429. Dredging is now charged to soremie 
and cost, with other maintenance, £36,701. The profit from 
the Bridgwater Canal amounted to £22,566, leaving a balance 
of profit in the two undertakings of £15,187. The works for 
lighting the docks with electricity have been completed ; the 
new hydraulic installation at Mode Wheel is now at work 
At Latchford the intermediate gates which were carried away 
by the steamship Harold have been reconstructed and 
replaced ; the deep water jetties and coal tip at Runcorn 
and the side dock for the reception of the pontoon at Elles. 
mere Port, have been completed. It is reported that the 
slopes of the canal have been efficiently maintained. A con. 
tract has been let for fixing the timber dams for closing the 
tidal openings in the canal, for which parliamentary powers 
had been obtained this session. 

Baltic Canal.—The receipts of this canal during the first com. 
plete year of its existence amounted to £44,830, which is much 
below what was anticipated, and barely sufficient to cover work. 
ing expenses. Itmust, however, be borne in mind that the canal 
was not built solely for commercial purposes, It is generally 
held that the rate of tolls is so high, that it is more to 
the shipowners’ advantage to send their vessels round the 
Skaw. The canal, however, suffers from other disadvantages 
than the high tolls imposed. It is declared that the entrance 
into the Brunsbuttell Lock is a matter of some difficulty, 
owing to its being too narrow, and that the lock is not con- 
veniently situated. Between Levenau and Holtenau the 
canal winds about considerably, and the curves are too short, 
making the navigation for large steamers difficult and even 
dangerous. The speed prescribed for vessels is declared to be 
too slow, not oniy robbing the shorter passage of its advan- 
tages with regard to time, but preventing the vessels from 
steering properly, The system of pilotage also is much com- 
plained of. Three pilots, one after the other, have to be taken 
in the passage through the Elbe locks. First the Elbe pilot, 
next the Special lock pilot, and lastly, when the vessel gets 
out of the lock, the canal pilot. In spite, however, of the 
difficulties in connection with the entrance and the curves, 
recently thirty-nine ships of war, big and little—from first- 
class battleships to torpedo boats—passed safely through the 
canal, the signalling from point to point being reported as 
effective. The whole number of vessels passed through the 
sixty miles in thirty hours. The wash, however, on the 
banks is stated to have done considerable damage. It is 
anticipated that the speed allowed for vessels navigating the 
canal, which under the present regulations must not exceed 
seven knots, will be increased to eight knots. 

The new harbour at Cuxhaven, which was commenced in 
1890, is expected to be shortly opened. 








H.M.S. CASAR, 


THIs new first-class battleship—which was successfully 
floated out of No. 12 dock at Portsmouth, shortly after noon 
on Wednesday, the naming ceremony being performed by 
Lady Salmon, the wife of the Commander-in-Chief of the 
port—is one of the nine battleships ordered under the Spencer 
programme, the typical ship being the Majestic. The Cesar 
is, however, an ence on her prototype, in that the 
Majestic has a fixed big gun loading position, while the Cwsar 
has not; that is to say, to load the big—redoubt—guns of the 
typical ship, they must be brought round to the fore-and-aft 
position—a critical and dangerous one—if the ship is lying 
broadside on to her enemy ; while the similar guns of the 
Cesar may be loaded and fired in any position. 

As the Cwsar is at present a mere shell, and we propose to 
more fully describe her construction and fitting later on, we 
for the present merely furnish our readers with the principal 
cm and some of the leading characteristics of the 
vessel. 

The Cesar is 390ft. long between perpendiculars, and she 
has an extreme breadth of 75ft. Her designed mean water 
draught is to be 27ft. 6in., at which her displacement will 
be about 15,000 tons. Her propelling machinery—to be 
supplied by Messrs. Maudslay, Sons, and Field, of Lambeth— 
will consist of two independent sets, of three-cylinder triple- 
expansion screw engines, capable of developing a total of 
12,000 indicated horse-power, and of driving the ship at 
eighteen knots an hour. 

Steam for the engines will be supplied by eight ordinary 
four-furnaced cylindrical boilers at a working pressure of 
150lb. per square inch, and, when under forced draught, 
will have an air pressure in the stokeholds equal to an inch 
of water. Coal bunker capacity is provided for 2250 tons, 
but that carried at ordinary load draught will be 900 tons. 
The side armour of the ship, which will be of Harveyised 
steel plates, will vary in thickness from Gin. to 14in. 

The armament of the Cesar will consist of four 12in. 
46-ton wire guns—which will have the same penetrative 
power as the 110-ton guns of previous battleships—twelve 
6in., and sixteen 12-pounder quick-firing guns; two 8 cwt. 
boat and field guns, and eight °45in Maxim guns. The 12in. 
guns will be in pairs in armoured redoubts at both ends of 
the ship, mounted on turntables, the guns being protected by 
armoured shields. The 6in. quick-firing guns will be in case- 
mates, eight on the main deck, and four on the upper deck, 
each being protected by Gin. armour-plates of Harveyised 
steel. The 12-pounders will be distributed on the main and 
upper decks. 

The ship will have two masts, each with two fighting tops 
armed with 3-pounder quick-firing s. At the head of 
each lower mast a powerful search-light will be carried. 
There will be five torpedo discharge tubes, four submerged— 
two forward and two aft—and one above water aft. For 
protection against torpedo attack the latest system of net 
defence will be fitted. The vessel will be lighted throughout 
by electricity, but provision will be made for lighting by 
Colomb lamps in case of a breakdown of the electric appa- 
ratus. The Cesar will be supplied with a complement of no 
less than eighteen boats, three of which will be steam, 
propelled and capable of acting independently, and fitted for 
discharging 14in. Whitehead torpedoes. 

The Cesar will have, when commissioned, a complement of 
757 officers and men, and will cost between £800,000 and 
£900,000, 








GOLD FROM THE CarE,—The Union Steamship Company’s R.M.5, 
Moor, which left Cape Town on 12th August, arrived at Southamr: 
ton on Saturday, the 29th ult., with gold to the value of £298,299. 
This is the largest shipment of gold ever brought from South 





Africa in one vessel, 
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STEAM LOCOMOTION ON COMMON ROADS. 
By W. FLETCHER. 


In previous issues of THE ENGINEER, & number of road 
locomotives were described, which have been used for quick 
transport on common roads.1 A lighter type of road engine 
and train was proposed as bye suitable for meeting the 
wants of the farmer and the inhabitants of sparsely popu- 
lated neighbourhoods out of the reach of the main line of 
railway. It was said, “If such a road locomotive and train 
were allowed to run at eight to ten miles an hour, the much 
discussed and costly light railway would not be needed in 
hundreds of rural districts. ; 

The engines dealt with were mostly of the ordinary pattern, 
with the working parts bolted on the top of the locomotive 
form of boiler. It is a well-known fact that Tue ENGINvEeR 
has for thirty years advocated another type of hauling engine, 
which appears to possess some commendable features.? The 
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very closely the railway locomotive. There will be a pair of 
inside cylinders between side frames under the boiler; the 
fore carriage will answer to the bogie; the driving wheels 
may be driven by gearing ora chain. In any case the engine 
will be carried on long laminated springs. We suggest 
nothing that has not been done. Such a design presents 
nothing offensive to horses, for the whole of the machinery 
may be enclosed, and it runs very silently. For obvious 
reasons, on which we need not enter, weight can be saved in 
many directions, and a locomotive can be produced which 
will be close to the ground, quite unobtrusive and handsome 
in appearance.” 

In another article the following occurs :—‘* We have 
adopted on the railroad a type of engine embodying the 
results of years of experience and invention, and this type, 
with certain modifications, is admirably adapted for common 
road work—better adapted, indeed, than any other.’ 





following the railway locomotive type will be described. No 
reference will be made to steam carriages; the illustrations 
will represent road locomotives having the engine placed 
beneath the boiler. 

It is interesting to note that one of the first traction 
engines ever made was of the locomotive pattern. The two 
cylinders were placed beneath the smoke-box, the engine 
working below the boiler barrel. Fig. 1 shows a side view of 
the engine, Fig. 2a plan. The engine was made by Messrs. 
Ransomes and May—now Messrs. Ransomes, Sims, and 
Jefferies—Ipswich, and exhibited at the Norwich Show in 
1849. The hind part of the engine was mounted on springs, 
the crank shaft and main axle were carried by horn-plates, but 
these plates were not extended to the cylinder. It is related 
that the little road locomotive travelled at the rate of four 
miles an hour, hauling a thrashing machine behind it, a 
horse being employed in the shafts for steering. 








The following is quoted from another article ;—‘ Instead of Nine years later Mr. John Smith, jun., of Coven, near 
7 Fiz. 6 
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BRAY’S ROAD LOCOMOTIVE, 1862 











































































































RANSCME AND MAY'S ROAD LOCOMOTIV 


proposed road engine is to follow the railway locomotive 
engine as far as possible. There is every likelihood of common 
road haulage being more extensively employed in the near 
future. It is very important, therefore, that the engine 
adopted for the purpose shall be of the most suitable pattern. 

In the present paper it is proposed to give a few particulars, 
with outline drawings of the engines which have been built 
on somewhat similar lines to those laid down by THE 
ENGINEER; after which an attempt will be made to ascer- 
tain the real value of the road locomotive of the proposed 
type, against the common form of traction engine made by 
all the recognised manufacturers of these engines. This is 
a very important question, and the present is a fitting time 
to introduce the subject. 











E, 1849 


the portable engine, we must take the railway locomotive 
as our model. We must provide a rectangular frame of iron, 
supported on wheels—preferably of wood. The crank shaft 
| must be driven by a pair of pistons, in order to get rid almost 
| or altogether of the fly-wheel—an unnecessary and objection- 


traction engine than it has on a locomotive.’’® 


boiler be employed, the cylinders must be put under the 
boiler in the smoke-box; they are to be kept as high as 
possible. The driving-wheel axle is to be placed under about 
the middle of the boiler barrel. The engine will run fire-box 
first. A glance at Fig. 14 will show what is meant. The 
slide bars must be carried over the shaft, inclined cylinders 





































































































SMITH’S ROAD LOCOMOTIVE, 1858 


_ For the last twenty-five years I have taken a deep interest 
in all matters pertaining to traction engines, and have given 
some thought to the designing of road locomotives specially 
built for hauling purposes, with the engines placed between 
side plates underneath the boiler barrel. The articles dealing 
with this type of engine in past issues of THE ENGINEER 
have been carefully read, and preserved for reference. In 
order to obtain a clear conception of the subject, I will quote 
a few particulars from a recent article entitled ‘“‘ Traction on 
Highways.” After referring to the engines illustrated in 
THE Enainerr, January 17th, 24th, and 31st, 1896, the writer 
says :— But the high-speed common road locomotive will 
not be like any of these; it will, on the contrary, resemble 





1 THe ENGINEER, January 17th, 24th, and 8lst, 1896. 
2 Tue ENGINEER, August 23rd, 1867. 





being strictly admissible. Thecrank shaft will be placed well 
up to the fire-box.® 

This is the last quotation that will be made :—‘If a satis- 
factory design for a four-coupled road locomotive could be 
produced, something worth having would be gained. Various 
devices for securing the required end have been proposed, 
but none are, in our opinion, satisfactory, all involving the 
use of gearing, and being more or less, but generally more, 
complicated and objectionable.’ 

A considerable number of road locomotives more or less in 
harmony with these extracts have been produced ; the engines 





4 ‘*Steam on the Highway.” THe ENGINEER, August 28rd, 1867. 

5 “Traction Engines.” THE ENGIngER, May 14th, 1869. 

6 “On the Construction of Traction Engines.’ THe ENGINEER, 
July 28th, 1871, and succeeding numbers. 





8 THe ENGINEER, February 28th, 1896. 


7 “Traction Engines.” THE ENGINEER, August 13th, 1875, 








| able excrescence, which should have no more place on a | r Ln 
| before me has the following description :—‘ The engraving 


| 


In another article it is said:—‘ If the locomotive type of | 





HORNSBY, BONNEL, AND ASTBURY’S, OF 1863 


Wolverhampton, patented the road locomotive that has been 
several times referred to by THE ENGINEER.’ This engine 
certainly deserves a full description. The patent is dated 
1858, No. 1799. Fig. 3 shows a side elevation, Fig. 4 gives 
an end view of the engine, while Fig. 5 illustrates the trun- 
nion on which the boiler rested. An old engraving I have 


represents Smith and Higg’s patent locomotive steam engine, 
to travel on the ordinary roads without horses. It has been 
practically tested for three years, and is fully appreciated by 
those who have been saved much horse labour. It consists 
of an 8-horse power locomotive steam engine, fitted with 
patent adjusting boiler, so constructed as to keep the water 
always on @ level when going on hilly roads, thereby pre- 
venting priming or burning the fire-box or tubes. It is also 
fitted with frictional straps for actuating one or both of the 
hind road wheels.” 

It will be seen from Fig. 3 that two deep side plates of 
wrought iron run the whole length of the engine and tender. 
The two cylinders, 6}in. diameter and 10in. stroke, are bolted 
between these plates beneath the smoke-box. The crank 
shaft is placed as near to the saddle-plate of the boiler as 
possible, so as to obtain long connecting-rods; the bearings 
for the crank shaft are iet into the side plates. On one end 
of the crank shaft a small chain pinion is keyed, which 
drives a large chain wheel keyed to the axle ; the ratio of the 
chain driving gear is 9 to 1. 

The axle is fixed beneath the fire-hole door, and is mounted 
on @ pair of good springs carried by the side plates. Strong 
wood wheels are shown ; the drivers are 6ft. diameter, having 
twelve spokes, connected together in the centre of their 
length by a wrought iron ring. The leading wheels and 
under carriage are made of wood. Here are the three com- 
mendable features which produce a silent running engine— 
wood wheels, chain driving gear, and a good arrangement of 
springs. I have been particularly pleased with the silent 
manner in which some of the old wood wheel, chain-driven, 
and light self-moving engines have passed over ordinary roads 
at moderate speeds. 

Unless you happened to see the engine you would not 
know that a road locomotive was passing your dwelling. Ifa 
modern road locomotive engine traverses the same road, at 
the same speed, the noise and vibration, it must be admitted, 
are anything but pleasant, and to many persons are a real 
source of irritation. I trust, however, that the coming road 
engines will be no more a nuisance than were the old types 
referred to. Mr. Smith introduced the frictional straps, 
by means of which the axle would drive one or both of 
the main wheels ; these straps were very extensively used on 
ploughing engines until quite recently. From Figs 3 and 
4 it will be seen that the boiler is pivoted on a casting 
carried by the side plates. The boiler could be maintained 
in a horizontal position by means of a screw and hand wheel 
while the engine was traversing hilly roads; it was found, 


| however, that this arrangement was not needed in practice. 





8 August 2%rd, 1867, December 8th, 1876, February 28th, 1£96. 
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A large dome is adopted, from the top of which the steam is | 


conducted to the trunnion, and from thence to the cylinder. 
The trunnion on the opposite side served as the feed-water 
supply pipe. Fig. 5 illustrates this detail. The admission 
of the steam is controlled by a gland cock. 
keyed to the overhanging end of the crank shaft ; the engine 
is fitted with link motion reversing gear and a set of governors. 
The steersman is provided with a seat in close proximity to 


the chimney and the hot smoke-box, but judging by the expres- | 
| the vertical play of the axle boxes is controlled by blocks of | 
The front | 
The noise of the | 


sion on the face of the individual who occupies this respon- 
sible seat, no discomfiture is realised. The weight of the 
engine and boiler are exceedingly well distributed fore and 
aft. A door is provided for ready access to a roomy foot- 


plate; beneath this foot-plate is the feed-water tank. The | 


boiler is of the raised fire-box locomotive type, and the 
working pressure is 100 lb. per square inch. It is stated that 
a counter-shaft was added to one of the engines made by Mr. 


Smith, with spur gearing between the crank shaft and the | 


intermediate shaft. This engine is reported to have travelled 
six miles at the rate of eight miles an hour, and was even- 
tually sent into the neighbourhood of Bristol. THE ENGINEER 
said :—‘‘ This was one of the best traction engines we have 
ever seen.’’® And again :—‘ It became one of the most satis- 
factory traction engines we ever saw.’”” It is also written :— 
“Such an engine was built by the late Mr. Smith, and was 
perfectly successful.’ Considering the date when this engine 
was built, it is a most creditable piece of designing, and per- 
fectly fulfilled some of the vital requirements of road loco- 
Motive engines. 


A fly-wheel is | 


verse plates. At the front end of the engine a light upright 
frame carries the steering gear; the two screw shafts, nuts, 
and links are shown by Fig. 10. The main axle is near the 
saddle plate of the fire-box. 
on the outside of the main plates. Two travelling speeds are 
fitted, between the two spur wheels a frame is provided for 
carrying the compensating gear. The boiler, framing, engine, 
| tanks, and other parts connected thereto are carried by the 
axle and driving wheels through two plate springs, as shown ; 


india-rubber placed at the top and the bottom. 
end of the engine is carried by springs. 
exhaust steam was suppressed by causing it to escape in a 
series of small jets. 
worked out, but I am afraid it could not have been a success; 
the driving wheels are too small in diameter, and the width 
of the engine over the framing is excessive. The method of 
driving the pinions on the crank shaft is objectionable. 

The next engine to be noticed is one made by Messrs. John 
Fowler and Co., in 1868. Fig. 11 represents a side elevation 
partly in section, Fig. 12 a plan, and Fig. 13 gives a view 
from the front end. The illustrations show the engine so 
| clearly that little description is needed. 

placed beneath the smoke-box, over the locking gear. 


gear wheels are outside the bearings, as shown in Fig. 12. 
A clutch on the counter-shaft puts the fast speed wheels 
into action, another clutch on the crank shaft} acts in 





























The two cylinders are placed | 


In some respects the engine is well | 


The cylinders are 
Two | 
travelling speeds are provided; the quick speed pinion | 
and wheels are placed between the bearings, the slow | 


— 


Messrs. Archer and Hall patented a road locomotive in 
| 1872, with the engine work beneath the boiler barrel; the 
| cylinders are place near the fire-box, the crank shaft is 
beneath the smoke-box. The two trains of wheels represent- 
| ing the two speeds are so arranged that at whatever angle 
they may lay through the action of the springs, their surfaces 
of contact remain the same. A saddle tank is placed over the 
boiler. The engine is mounted on three wheels; the single 
leading wheel is at the fire-box end of the engine. The chief 
objection against the engine is its excessive width. 

In 1872 Messrs. J. and T. Dale, of Kirkcaldy, constructed 
a road locomotive on Nain’s patent, intended for running at 
six to eight miles an hour. It ismounted on three travelling 
wheels. 

Messrs. Marshall, Sons, and Co. exhibited an undertypo 
traction engine at the Smithfield Show, 1876. The single 
cylinder is bolted to the under side of the smoke. 
box and to the wrought iron frame. Both the crank 
| shaft and counter-shaft brackets are bolted to the side 
plates beneath the boiler barrel. This engine was not 
built for hauling, but for ordinary farm purposes. <A 
flywheel is provided for driving machinery by a belt, 
The engine having but one cylinder, it is necessary to 
have a fly-wheel which the engine driver can reach, in order 
to pull the engine off the dead centre at times. Several 
engines of this type were built, and have given satisfaction. 
| One has been used by the firm for many years for hauling 
goods to one of the railway stations and for regular yard 
| purposes. By the appearance of the smoke-box end, it would 



















































































D. K. CLARK’S ROAD LOCOMOTIVE, 


Fig. 6 shows a side elevation of Bray’s road locomotive, 
designed by the late Mr. D. K. Clark, for use in the Wool- 
wich Dockyard, and was sent to the 1862 Exhibition. 

Fig. 7 is a side elevation of a type of road locomotive 
patented by Messrs. Hornsby, Bonnel, and Astbury, in 1863. 
The engines had two cylinders, placed between side plates, 
and beneath the smoke-box of a locomotive multitubular 
boiler. The cylinders were arranged with trunks, or hollow 
piston rods, which passed through the back and front cylinder 
covers. The small ends of the connecting rods were attached 
in the middle of the trunks. No slide bars were required, 
and long connecting rods could be adopted, and at the same 
time allow the cylinders to be fairly near to the crank shaft. 
By this arrangement of engine, the cylinders, crank shaft 
gearing, and counter-shaft could be nicely accommodated 
beneath a short boiler barrel. The carriages for the two 
above-named shafts were let into the deep wrought iron side 
plates in railway locomotive fashion. Motion was communi- 
cated from the crank shaft to the counter-shaft by spur gear- 
ing, and from the counter-shaft to the driving axle by a pitch 
chain of novel construction, as shown by Fig. 8. The main 
axle was placed across the boiler beneath the fire-hole, and 
neatly mounted on volute springs, in a similar manner to 
some of the modern plans. The working parts of the engine 
were all neatly boxed in, to protect the wearing surfaces 
from the dust. A fly-wheel was keyed on the crank shaft, a 
brake provided on the axle. This engine possessed many com- 
mendable features; it moreover presented a neat and trim 
appearance. Anengine of this type made by Messrs. Hornsby 
and Sons was shipped to Natal.” 

In 1866, Mr. D. K. Clark patented a form of road locomo- 
tive, as per Figs. 9and 10. From these illustrations it will 
be seen that the principal framing is composed of two parallel 
longitudinal horn plates, of iron or steel, with suitable trans- 





9 August 28rd, 1867. 10 December 8th, 1876. 
22 ‘Steam Locomotion on Common Roads.” 


11 February 28th, 1896. 
E. and F. N. Spon. 
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a similar manner for the slow speed whecls. 


the wheel revolves on the counter-shaft, when the slow | 
gear clutch is out of use the crank shaft revolves in the | 
pinion ; when the fast speed clutch is in action the slow speed | 
pinion will be driven by the spur wheel on the counter-shaft, 
an arrangement of gearing which cannot be recommended. 
The hind part of the engine is mounted on springs, which are 
not shown in the drawings. An efficient brake is keyed on 
the counter-shaft, and actuated from the foot-plate. The 
steering arrangement is shown clearly. It will be seen that 
the driving wheels are made of cast iron 5ft. Gin. diameter, 
and 1ft. 6in. on face. The engine is considerably wider over 
the driving wheels than would be tolerated now. Taken as a 
whole, the engine presents a favourable example of the under- 
type road locomotive, with the engine arranged between side 
plates. 

In 1871 Messrs. D. Greig and Max Eyth patented another 
type of road locomotive with the cylinders, crank shaft, and 
gearing beneatha short boiler barrel. The engine travels fire- 
box foremost, the steersman and stoker occupying the same 
foot plate. 

Fig. 14 shows a neat road locomotive, designed by Messrs. 
Burrell and Sons. The engine is placed beneath the boiler, 
the fire-box travels foremost. This particular design was not 
carried out, but a goodly number of successful road locomo- 
tives were made, with the working parts on the top of the 
boiler; the main axle and the steering gear being arranged 
in asimilar manner to Fig. 14.8 

In the early part of 1872 the writer of this paper designed 
a road locomotive as per the sketch Fig. 15, which explains 
itself. The front part of the engine frame was made much 
narrower than the hind part, but the front axle had to be 
somewhat longer than usual, in order to allow the engine to 
lock sufficiently for turning sharp corners. 








13 Tue ENGINEER, January 17th, 1896. Fig. 24. 


It will | 
be seen that when the fast speed clutch is out of gear | 


FOWLER AND CO.’S LOCOMOTIVE, 1868 


be thought that two cylinders occupied the space between 
the side frames, but a small water heater was made to corre- 
spond with the cylinder, giving to the engine a more sym- 
metrical appearance. The engine is not mounted on springs, 
but is fitted with compensating gear on the main axle, and all 
the usual accessories for agricultural work. 

A somewhat novel form of traction engine, invented by Mr. 
Willsher, was exhibited at the 1878 Smithfield Show. The 
single cylinder was bolted to the underside of the smoke-box. 
Side plates were only provided for carrying the bearings of the 
crank shaft and the counter-shaft. The driving wheels 
revolved on bosses secured to the horn plates, the crank shaft 
occupied the position of the main axle. The engine was 
mounted upon springs. 

The latest and probably the best traction engine of the type 
under review was made by Messrs. John Fowler and Co., and 
exhibited at the Norwich Show of the Royal Agricultural 
Society, 1886. Fig. 16 shows a side view of the engine. 
Fig. 17 a plan, and Fig. 18 the clutch gear. From these 
illustrations it will be seen that the engine and gearing are 
placed beneath the boiler barrel, between two deep side 
plates. The boiler is mounted on these side plates at a con- 
siderable height to make room for the machinery below it. 
The compound cylinders are fixed at the smoke-box end, and 
the crank shaft at the fire-box end of the frames. Two 
travelling speeds are provided, the pinions are slid in and out 
of gear by a lever, which is worked from the foot-plate ; no 
claw clutches are used, as in some of the earlier examples. 
The chief novelty of this engine arises from the fact that the 
fore wheels are driving wheels, as well as the hind ones. 
Several engines have been made with all the wheels acsing 
as drivers, which need not detain us, but the present arrange- 
ment appears to be the best. Power is transmitted to the 
leading wheels by Whittingham’s patent gearing, which is 
well understood by traction engine builders. The road wheels 
are 5ft. Gin. diameter, and 1ft. Gin. wide. The total width 
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over the hind wheels is 7ft. 6in., and the width over the fore shaft passes beneath the fire-box, but this cannot be com- 
wheels is 8ft., this excessive width is a drawback. This | mended. There are two other methods of surmounting this 
difficulty, both of which will allow the boiler to be hung at a 
reasonable height above the ground, and there shall not be 

Several other engines on the railway locomotive lines have | too great a difference between the pinions and wheels ; these 
been made, which are not included in the above descriptive 


engine, however, disposes of several of the imaginary difficul- 


ties of the under-type road locomotive. 


remarks. 


I believe that no engine of this type has been turned out | of engine somewhat after Fig. 14. 
| box foremost, consequently when the driver is attending to 
the boiler, stoking, &c., he has his back turned towards the | 


of any engineering works for the last ten years. 


At the present time there are more makers of road loco- 
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BURRELL AND SON'S ROAD LOCOMOTIVE 


motives than ever before; there are a greater number of 
engines built per year, yet, as far as I am aware, not a single 
firm make hauling engines, or light traction engines with the 
engines placed between side plates, beneath the boiler barrel. 

To account for this fact, I must relate the chief advantages 
claimed for the traction engine as now built, with inside 
gearing and all the latest improvements. 

1. The principal working parts are all in sight, and can be 
examined and oiled by the driver without it being necessary 
for him to dismount. 

2. When altering the gearing from fast to slow speed or 
vice versd, the fly-wheel can be pulled round slightly to bring 
the teeth fair for entering ; 
the engine-driver can see 
when the wheels are right 
for sliding into gear. 

3. The condensed steam 
from the jacket is returned 
to the boiler. 

4, A good arrangement 
of gearing can be adopted 
by avoiding large differences 
in the diameter of the 
pinions and wheels. 

5. Many of the engine 
details are used both for 
agricultural locomotives 








plans will suggest themselves to engineers. 


A proper dis- 
| tribution of the weight can be obtained by an arrangement 
The engine travels fire- 





6. A good steam dome can be adopted; the steam being 
taken from the top, the tendency to prime will be entirely 
obviated. 

7. For hauling purpose the side frames take all the strain ; 
the tender and the boiler being thus relieved, may be made 
lighter. 

8. A simple and more engineering-like appearance can be 
obtained. 

9. All the moving parts can be neatly enclosed. 

A3 a light road locomotive for running at quick speeds 
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road to be traversed, which is not, however, a satisfactory 
arrangement of engine. 

5. The necessity of keeping two types of boilers and cylinders 
in stock will be objectionable in some cases. 

6. By a little scheming the front axle may be made con- 
siderably shorter than some shown in Figs. 13 and 17. 

The principal objections raised against the undertype road 
locomotive have now been noticed, and when summed up 
they are not of a veryserious nature. They are happily more 
than counterbalanced by the good points in the undertype 
arrangement. 

The advantages in favour of the undertype engine for 























and hauling engines. 
6. A short front axle can 








be adopted, rendering the 
engine more easily steered 
in contracted places. 

The above are the advan- 























tages that are said to be 
wanting in the undertype 
engine. These drawbacks 
should be fairly tested 








some admitted, others may 
be removed. 
1. It is possible to ar- 





range @ foot-plate on the 
side-plate, and a neat hand- 
railon the boiler, so as to 
give the necessary access 
for oiling, &c., without any 
need for the driver to dis- 
mount. 

2. The changing of the 
speeds will be somewhat 
troublesome, as no jaw 
clutches must be used. In 
Fig. 12 the spur wheels ran 
loosely on the shaft, and 
remained in gear. They 
were made to drive the 








shaft on which they were 
mounted, by means of claw 
clutches sliding on keys. 











This plan of driving is not 
very satisfactory, but in 
Fig. 18 the wheels are made 
to slide into gear; the 
levers for actuating the 
movements are unfortu- 
nately somewhat compli- 
cated. 

The teeth of the wheels 
must be lineable before they 
can be slid into gear; in 
the overhead traction en- 
gine the fly-wheel is pulled 
round to bring them fair 
for each other. In the 
undertype no fly-wheel is used, and, if there had been 


one, it could not be reached from the foot-plate. A little | 
steam must be admitted to move the engine slowly round for | 


a turn or two, and by forcing the lever the wheel will slip 
into gear before the engine stops. 

3. The loss of the condensed steam from the jackets is not 
& serious matter. 

4. To obtain a proper distribution of the weight on the 
fore and hind wheels, it is essential that the main axle should 
be placed near the boiler front plate beneath the fire-hole, as 
in Fig. 7. The counter-shaft should be fixed as near the 
saddle plate as possible. The length of the fire-box causes 
the centres of the two shafts to be too far apart for the correct 
train of gearing. In Fig. 16 the boiler is lifted so that one 














MESSRS. JOHN FOWLER AND CO.’8 LOCOMOTIVE, 1886 


hauling purposes are most valuable. 
of them :— 

1. The counter-shaft and main axle being on the same 
horizontal centre line, a simple and perfect arrangement of 
springs can be secured. 

2. The boiler is used as a steam generator only, and no 
engine parts are bolted to it. 

3. The girder frames are peculiarly adapted for a double 
cylinder engine—preferably of the compound side-by-side type. 

4, A copper steam pipe in the smoke-box would help to dry 
the steam, the cylinders can be well protected so as to further 
reduce the condensation of steam. 

5. The exhaust nozzle can be placed in the best possible 
position for gaining a good blast. 


The following are some 
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1872 
silently and smoothly, the under-type engine is perfectly 
adapted. It offers more advantages as a light locomotive 
than for a heavy one, and no drawbacks would be encountered 
in a fast speed road engine built on the railway locomotive 
lines. In previous issuesof THE ENGINEER, full particulars 
of the special details needed to adapt an engine for fast run- 
ning are clearly set forth.* Many of the features remain un- 
altered, no matter whether the engine is placed above or 
below the boiler. To repeat these essentials would be travers- 
ing the ground afresh to no purpose. 








THE EXHIBIT OF COLONIAL SAMPLES. 


THE preliminary exhibit of articles of import from foreign 
countries into our Colonies, now on view at the rooms of the 
London Chamber of Commerce, is one of much interest and 
value. It will be remembered that some months back Mr. 
Chamberlain, as Secretary of State for the Colonies, addressed 
a circular letter to the governors of those dependencies, sug- 
gesting that they should forward samples of such articles 
of foreign manufacture as most competed with similar 
articles produced in this country. It was arranged that 
these should be limited to introductions on which not less 
than £500 had been paid in duty within a single year. This 
appeal has already been widely responded to; but on account 
of the limited space at the disposal of the Chamber of Com- 
merce, it was decided to confine the preliminary exhibit to 
such samples as had been received from our West Indian 
Colonies. As soon as this has exhausted attraction in 
London, we understand it to be the intention to send it to 
the provinces, replacing it here by the articles received from 
other Colonies. 

We think the course so determined upon to be a wise one, 
and chiefly because, in spite of limit as to accommodsiion, 
it was most desirable that the exhibits should be readily 
accessible to business men. Had the greater space available 
at the Imperial Institute or the South Kensington Museum 
been availed of, this advantage must have been sacrificed, as 
it has been sacrificed in the case of the Indian and Colonial 
exhibitions now at the Imperial Institute. The present dis- 
play is, of course, restricted in dimensions in comparison with 
what might have been possible elsewhere. But we hold that 

| this very restriction has decided advantages. It enables selec- 
tion to be readily made by very busy men who could not 

spare the time to do so among the multifarious exhibits of a 
| more extended show. We need not dilate upon the objects 
| this one is intended to serve. They are identical in character 
| with those we have ourselves had in view in our publication 
| in these columns of consular reports, viz., to bring to the 

notice of home manufacturers the needs of our Colonies, and 
| the degree and manner in which they are being met, largely 
| to their disadvantage, by their foreign competitors. That 
| this benefit is being secured to them, and is much appreciated, 
| was evidenced by what was going on in the room at the time 
| of our recent visit. The agents of many departments of 
| manufacture were closely examining the samples shown, 
| testing their quality, and observing their price; while in the 
| case of textile fabrics, threads were being carefully counted 
| and noted. 
| We shall not attempt to enter upon any detailed descrip- 
| tion of the very varied exhibits, for these range from shoes 

and socks to tools, lamps, &c., of many descriptions. We 
shall confine our attention almost exclusively to the produc- 
tions in which engineering manufacturers have an interest. 

Trinidad and the Bahamas are foremost in showing samples 
| of these. As was to be expected from the nearness of these 
| Colonies to the American continent, it is the productions of 
| the United States that are most in evidence amoug the 
| samples sent home by them to this Exhibition. But very few 
tools of German and French make are included among these, 
which range from nails up to elaborate locks of many diverse 
kinds. It is difficult to pass a judgment upon the quality of 
la large proportion of the articles of this kind shown, and we 
found that the opinions passed by experts upon them varied 
materially. But, no doubt, these did not differ more than 
the several qualities did. Some articles were certainly 
exceedingly rubbishy, others were quite up to our own stan- 
dards for colonial export. 

Among the first of these two broad divisions we would 
instance some 2G6in. handsaws from the Bahamas. These 
were of United States manufacture, and, so far as appear- 
ance went, seemed to leave nothing to be desired. Tried on 
| a block of wood, the first cut was readily made, but the 
attempt at a second with the same saw was exceedingly 
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laborious. The tool had given out with the first heating. 
Perhaps this was scarcely to be wondered at when we 
learned from the label that the price of these saws in the 
Colony was 15s. per dozen only, with 12 per cent. to be added 
for charges and commission. They were dear even at that 
price for any use that could be made of them. Shingling 
hatchets shown, also of United States make, seemed to be of 
fair quality, and the label stated that they were in demand 
in the Bahamas because of their special adaptability to the 
service required of them. The price of these hatchets was 
also 15s. per dozen in the Colony, with the addition of 12 per 
cent. for charges and commission. Handled claw hatchets 
from the United States also had high local recommendation, 
their price in the Colony being 2s. 6d. each, with 5 per cent. 
to be added for duty. It is difficult to pass an opinion upon 
the quality of these in the absence of means for efficiently 
testing them; the quality of the wood of the handles struck 
us, however, as very superior to the ash usually employed for 
these by home manufacturers. Adzes, also of American 
make, but not fitted with handles, were priced at £2 12s. Od. 
per dozen, with 12 per cent. to be added. The chisels of 
the same make exhibited were of fair, and some of high 
quality. A handsome lin. tool of this class was noticeable 
that was priced at 12s. 6d. per dozen, with 12 per cent. for 
charges. The files seemed to us to be but poor in quality, 
and to be relatively high priced. Cut nails from the States 
did not impress us. They were not as clean as our home 
productions are as the rule, and their price varied from $s. 4d. 
the 100 lb., with 30 per cent. charges in addition. Trinidad 
sends a sample of saw and chisel handles of American pro- 
duction which could hardly be surpassed for quality and 
cheapness, the quotation for those for saws being 10d. to 1s. 
per dozen, and for those for chisels 2s. 2d. to 2s. 6d. per dozen, 
both with 5 per cent. duty extra. 

In the higher classes we particularly noticed the locks 
both of French and American make. Of these, Trinidad 
sends a good show, ard a 4in. cylinder rim night latch was 
especially noticeable for adaptability and necessary finish, its 
price being as low as 3s., with a duty of 5 per cent. We have 
italicised the word “necessary,” because it cannot be said 
that the entire lock was up in this respect to the standard of 
English work. The foreigner, however, appears to recognise 
a distinction between the finish required for efficient use, and 
that that is ornamental only. It is, perhaps, in this par- 
ticular that a wise judgment is shown that may largely 





affect the selling prices of many articles of competition. | 
The system of packing adopted both by continental 
and American firms has, it is evident from certain of the 
exhibits made, much to recommend it. Every lock, for 
instance, has its special stout cardboard box, while those 
from England are simply paper wrapped, with much chance 
of injury from unduly close packing. We learned, however, 
in the room, that in this respect our manufacturers are now 
following the foreigners’ lead. The German and French | 
locks were decidedly inferior to those of American make, but 
they were greatly cheaper, varying from 1s. 3d. to 1s. 6d. each | 
only. Hurricane lamps from the United States attracted | 
attention, and, while seemingly well adapted to their intended | 
purpose, were remarkably cheaply priced at from ls. 6d. to | 
2s. 3d. each. | 

Space forbids any more detailed reference to exhibits of | 
this class, but we must not forego mention of some American | 
shovels shown. These literally bristled with rivets, even the | 
handles being transversely riveted through, in, and below the | 
grasp. We should predict no long life for tools so built up | 
as these were, and we believe they are strongly condemned | 
by English makers for this very reason. We were not | 
impressed by the boot and shoe exhibits of French and | 
Austrian manufacture. Even in price these seemed to com- | 
pare unfavourably with our own production, and it was | 
learned that some of the more showy ladies’ glacé shoes were | 
made of pieces of leather that are rejected by our home | 
workers, and are exported in large quantities to the Continent. | 
A close inspection demonstrated this fact to even our non- | 
expert vision. Counterpanes from the States at 39s. 5d. per | 
dozen, white shirts from Austria at 17s. 6d. per dozen, tasty | 
hearthrugs from the States at 2s. 2d. each, were all items to | 
which we gave a passing inspection, and we refer to them 
only in demonstration of the wide range of supplies that | 
even this limited first exhibition covers. It is satisfactory to | 
learn from the courteous officials in charge that manu- | 
facturers and their agents, who to the number of some 700 or | 
800 had visited the rooms to the date of our visit, had all 
expressed the opinion that they could beat the foreigner both | 
as to quality and price. 

Then, we would ask, why have they as yet not done this? 
If the foreigner is a better organiser of trade, let them follow | 
the methods adopted by him. And by all means let them | 
give weight to the reason for preference which finds such 
frequent statement on the labels, viz., that particular 
samples receive preference among our colonists because of | 
their special suitability for the purpose to which they are to | 
be applied. Long ago we directed attention to the fact that | 
our manufacturers were shipping shovels for Indian coolies | 
cf a size and weight only adapted for use by stout European | 
navvies. Such an anomaly is not, perhaps, now discover- 
able; but the importance recorded as to the “ suitability ”’ of 
many tools of foreign make in this exhibition is proof how 
great an element towards success such a quality must prove 
to be. We hear that numerous exhibits have now been 
received from Canada and other Colonies, and that these 
will be unpacked and displayed so soon as those we have 
commented upon have been sent on to the provinces. In its 
way, we have never seen an exhibition likely to prove more 
instructive in a manufacturing sense than that upon which 
we have offered these few remarks. 











BOILER OF THE STEAM YACHT SCUD. 





In our issue of the 12th of June ult. we illustrated and 
briefly described a new steam yacht called the Scud, built by 
Mr. Jno. S. White, of East Cowes, and incidentally men- 
tioned that her engines are supplied with steam by a 
Blechynden boiler, one of a comparatively new variety of 
water-tube type. As this boiler has now entered into com- 
petition with others of the same class in her Majesty’s navy— 
it having been fitted in some of the latest “destroyers” —weare 
glad to put before our readers an illustration and description 
cf the boiler made for the Scud, which combines—up to the 
date of its construction—the latest improvements made in it 
by its inventor. 

The boiler, as will be seen from the illustration, is one of 
the class of what has come to be known as “express” 
boilers, and is of very simple construction. It consists 





primarily of three chambers, or drums, of the simplest 


form, the upper or steam chamber, which is circular, being 
connected to two lower or water chambers—-which are nearly 
circular in shape—by two groups of slightly curved water- 
tubes, all bent to the same sweep, thus providing for their 
expansion and extension under heat, as any bending that 
may take place in them from this cause, has its direction 
defined by the initial curvature given to the tube in the first 
instance, this curvature in no way interfering with the proper 
examination of the tube’s interiors. 

As a steam producer the boiler has been found to be highly 
efficient, as when evaporating about 10°31b. of water per 
square foot of heating surface, with feed-water at about 
70 deg., the rate was as high as 8-4 lb. of water per pound of 
coal consumed. The circulation of the water—without 
depending on the outer rows of the generating tubes—is fully 
ensured by the fitting of the downcomer pipes shown at both 
ends of the boiler, these forming stays between the steam 
and water chambers, and thus fulfilling at the same time two 
very important functions. 
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in hands not specially experienced in the working of water. 
tube boilers—the boiler shown above has been working at times 
with salt water, and has even been once almost silted y 
with mud, and yet the tubes show no sign that there has 
been any permanent distortion from the original form, nor is 
the galvanising on their outsides in any way affected, 
Boilers of the Blechynden type are to be fitted in the 
Pactolus and Pomone, two of the five new third-class 
cruisers of the Pelorus type, tenders for which were not long 
since invited by the Admiralty, and whose machinery 
Messrs. Jno. Penn and Sons, of Greenwich, are to supply, 
These boilers—eight to each ship—will have a total heating 
surface of 17,504 square feet, and a grate surface of 351 
square feet. The boiler steam pressure will be 3001b. per 
square inch, which will be reduced at the engines to 2501b, 
per square inch, so as to insure at all times a head of pres- 
sure at the boilers in excess of that which in ordinary cases 
will be required at the engines. The engines for which these 
boilers will supply steam are designed to develope 7000 
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BOILER OF THE STEAM,4YACHT SCUD 


For withdrawing, replacing, or cleaning any of the tubes, 


provision is made in the steam chamber by means of the | 


plugged holes shown onits top side. These are made sufficiently 
large, and are so placed as to enable from forty to fifty tubes 
to be drawn through each. The plugs, it will be noticed, can 
be made steam-tight, when in place, from the cutside of the 
boiler, provision being made in them for that purpose. For 
expanding the lower ends of the generating tubes manholes 
are provided at both ends of the water chambers. 

The boiler has been designed with the object of securing 
efficiency, simplicity, lightness, and safety. From a working 
standpoint its efficiency is secured by the fact that all its 
tubes can be examined and easily cleaned inside. Its repair 
—which in a tubulous boiler principally consists in the re- 
newal of tubes—is provided for in a manner secured by no 
other boiler of the type, as each and every tube can be 
removed and replaced, singly and independently, without 
disturbing any other tube. 


From a constructive point of view, no boiler of the type | 


could be more simple, it being throughout pure boiler-making 
work, and involving no new methods of putting together, its 


plate joints being riveted, and its down tubes, simple stay | 


tubes, screwed and expanded when in place, thus dispensing 

with all bolted: joints, which have often been found so 

troublesome and inefficient in practice, however well made. 
The boiler above illustrated is of 600-horse power, and is 


worked at a pressure of from 150 lb. to 200 1b. per square | 


inch. The diameter of the upper or steam chamber is 
2ft. 2in., and its length 12ft. 3in., the lower or water chambers 
being 12in. diameter. It has a tube-heating surface of 1200 


square feet, the diameter of the generating tubes-. which are | 
of galyanised steel—being lin., and that of the four down | 


tubes 44in. each. The grate surface is 24 square feet. For 
lightness it will compare with any of its class, the weight of 
the boiler complete with water, funnel, and casings being 
but 6} tons, and considerably over 100-horse power per ton 
of boiler can be developed by it. 

In the Scud, which has been running for some monik: -- 





indicated horse-power, and to drive the ship at a maximum 
speed of twenty knots. 








HUMBLE AND BaRKER’s VALVE.—In our notice of this valve, in 
our last impression, we gave the address of the maker as at 9, 
Victoria-street. The valve is, however, made by the Deluge Valve 
and Engineering Co., Talbot-road, Isleworth, of which Mr, Stephen 
Humble, junior, is the manager. 

Mr. Horack Brooks MARSHALL, of the well-known firm of pub- 

| lishers, died on the Ist inst., in his 67th year. He was the pioneer 
of the railway bookstall trade. From 1840 to 1860 the firm did an 
extensive business in this branch of trade, but retired from it on 
the rise of Messrs. W. H. Smith and Son. Their wholesale news 
trade, however, soon grew in proportion. Mr. Marshall was a 
member of the City Corporation and of the City Board of Guar- 
dians. He was a justice of the peace and a Fellow of the Royal 
Geographical Society. He was a generous contributor to the City 
charities and to the various institutions connected with the Wes- 
leyan body, of which he was a highly-esteemed member, 

WHITWORTH SCHOLARSHIPS AND EXHIBITIONS, 1896.—The list 
of candidates successful in this competition has been issued. 

| The following secure scholarships of the value of £125 a year each, 
tenable for three years:—Frederick C. Lea, Crewe; William A. 
Taylor, Crewe; Henry T. Davidge, London ; John W. Hinchley, 
Lincoln. Exhibitions of the value of £50, tenable for one year, 
have been gained by William Du Bois Duddell, London ; John A. 
Sloan, Glasgow; Alfred J. White, Devonport; Hugh Wallace, 
Dalmuir ; Edward A. Gere, Leamington ; Frank W. Arnold, Birm- 
ingham ; Hugh B. Phillimore, Bath ; Hanson Topham, Bradford ; 
Harry E. Wimperis, London; Charles E. Handy, Devonport, 
and Bertram J. Rouse, Portsmouth—the two last-mentioned are 
bracketed equal ; Frank H. Corson, Bolton; Thomas G. Procter, 
Devonport ; Harry Geldart, Skipton ; Hector H. Garratt, Hull ; 
George Wall, Oldham ; George W. Howe, Old Charlton ; William 
| W. Firth, Oldham, and Harry Grute, Plumstead —these two 
| bracketed equal; Hugh J. Williams, Jarrow-on-Tyne; Frank 
Mould, Newcastle-on-Tyne; Frank H. Jeffree, Walthamstow ; 
| Denys Walton, Huddersfield; Allan J. Grant, Birkenhead ; 
| William G, Hibbins, Loughborough ; Joseph P. Ward, Lemington- 
| on-Tyne ; George L. Overton, Bradford; Asa Binns, Keighley ; 
| Albert Pidgen, Stantonbury ; and William P. Ferguson, Crewe. 
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RAILWAY MATTERS. 


Tux number of railway Bills deposited in Parliament 
during the present year was eighty-nine, and the total ‘.ngth of 
line such Bills ogee to construct was 810 miles, at a cost of 
thirty millions ster ing. 

Tue old Stephenson locomotive, which for some years 
has been standing on the Newcastle end of the High Level Bridge, 
is now being overhauled at the Gateshead Works of the North- 
Kastern Railway Company, and will shortly be placed on the pedes- 
tal erected for it under the roof of the Central Station, where it 
will be protected from the weather, as the old ‘‘ Locomotion” is at 
Darlington Station. 

AnotueR terrible accident occurred on the night 
cf Friday last, when a train from Bruges to Heyst went off the 
rails at Bruges-Bassin, just as it was about to cross the bridge over 
the Ostend Canal. The sudden stoppage of the foremost carriages 
caused them to be telescoped into those behind. One passenger 
was killed, and many other passengers were seriously iujured. 
The accident appears to have been due to the great speed at 
which the train was running at a peculiarly dangerous curve. 


A rataL accident occurred on the Manchester, Sheffield, 
ard Lincolnshire Railway extension to London works at South 
Hampstead on Thursday, the 27th ult. An engine-driver was at 
work cn his engine with a lad, when an explosion took place owing 
to the bursting of one of the tubes of the engine boiler. Hearing 
the steam escaping, two of the workmen ran to the engine. They 
found the driver lying on the footboard severely injured and the boy 
lying across him in an unconscious condition, The boy succumbed 
shortly after the occurrence and the man was removed to the 
Hampstead Hospital. 


Tux following returns for 1895 show the development 
of the Scandinavian railways :—Sweden, 8947 kiloms.; Norway, 
1726 kiloms.; Denmark, 1732 kiloms.; Sweden, 965 locomotives ; 
Norway, 180; Denmark, 294; Sweden, 25,355 cars; Norway, 
4609; Denmark, 5403; Sweden, 17,000,000 travellers ; Norway 
6,500,000; Denmark, 12,000,000 ; Sweden, 13,000,000 tons goods 
Norway, 1,500,000; Denmark, 2,000,000; Sweden, net surplus 
75,0C0,000f. ; Norway, 13,500,C00f.; Denmark, 10,500,000f. : Sweden, 
expenditure, 45,C00,000f.; Norway, 26,000,000f.; Denmark, 
21,000,000. 

A current collector for electric traction purposes, some- 
what after the Siemens-Halske pattern, has recently been put upon 
the market in America. In this device there is a roller about 3ft. 
long and 1}in. in diameter. This roller is made of seamless drawn 
steel tubing, and is case-hardened. At each end of this tube is a 
cone, made of case-hardened steel. The bearings consist of twelve 
lin. steel balls at each end of the roller, bearing between the two 
cones, The current, says the Hlectrician, is taken from the rod by 
means of small copper brushes, secured to short pieces of brass 
tubing which revolve on the rod, thus preventing the current pass- 
ing through the ball bearings and pitting the latter. 


THosE long-decayed members of the Cinque Ports, 
Winch ilsea and Sandwich, are feeling the flow of life once more, 
now that holiday folk are favouring the coasts of Kent and Sussex. 
Golfing in particular has of late years brought numbers of visitors 
to Sandwich, where the grass-covered sand-dunes have been con- 
verted into excellent ‘‘links,” They have, however, the disadvan- 
tage of being a mile and a-half to two miles distant from the town. 
Winchilsea, similarly situated, has its electric railway, and Sand- 
wich isabout to follow suit. The only obstacle in the way is that, 
although the Trustees of the Earl of Guildford, over whose land 
the line will run, are willing to sell, they are legally unable to do 
so, and consequently the project must be held over until the earl 
comes of age, an event which takes place next year. 


Tue total length of railways open for traffic in India 
on the 3lst March last was as follows:—State lines worked by 
companies, 8979} miles; State lines worked by the State, 57424 
miles; lines worked by guaranteed companies, 2587 miles; 
assisted companies, 4074 miles ; lines owned S native States and 
worked by companies, 8584 miles; lines owned by native states 
and worked by State railway agency, 146} miles; lines owned and 
worked by native States, 898} miles; and foreign lines, 58 miles, 
giving a grand total of 19,6777 miles. At the end of the previous 
corresponding year the grand total mileage was 18,855}. The 
total working expenses of the Indian Railways in 1895 amounted 
to 12,11,98,860 rupees against 11,98,39,200 rupees in the previous 
year, and the net earnings realised were 14,11,70,200 rupees against 
13,52,49,364 in 1894, 

Tue French Minister of Railways has issued his annual 
rcport for 1895, showing the development of the railways of France 
last year, from which we learn that the railway net of the six 
principal or trunk systems was but slightly increased—viz., only 
by 89 kiloms., of which 30 kiloms. were furnished by the Lyon, 28 
by the Nord, 15 by the Ouest, 8 by the Est, 6 by the Midi, and 2 
kiloms. by the Orleansrailway. This addition of 89 kiloms, brings 
the total lengths of the French trunk railway system up to 36,595 
kiloms., of which 32,281 kiloms. are owned by the great com- 
panies named, 1084 kiloms. by the secondary companies, 2631 
kiloms. by the State, 342 kiloms. by non-concerted concerns, and 
227 kiloms. by industrial companies. Nor do tke local or depart- 
mental lines show much progress, the new lines opened last year 
cnly covering 141 kiloms.: Meuse, 38 kiloms.; Oise, 27 kiloms.; 
Ardennes, 12 kiloms.; Nord, 7 kiloms.; Seine et Marne, 1 kilom. 

THE Société des Chaudiéres et Voitures 4 Vapeur, 
Systeme Scotte, has sent us a copy of a pamphlet describing their 
systcm of mechanical haulage by means of steam omnibuses or 
tiams without rails. A general description of a passenger train on 
this system, comprising a motive power vehicle or steam omnibus 
capable of carrying fourteen persons, exclusive of two attendants, 
and a car for carrying twenty-four persons, is given. The following 
are its leading particulars :—Motive vehicle: Weight of vehicle, 
empty, 3 tons 8 cwt.; length, overall, 17ft.; width, 6ft. 5in. 
Passenger car—Weight, empty, 1 ton 10 cwt.; length, overall, 
15ft. 3in,; width, 6ft. 5in. The engine is situated at the front of 
the motor vehicle. It is of the vertical type, with two cylinders, 
and either the speed or direction of rotation may be altered at 
will. Steam is derived from a vertical boiler of a special patented 
type, with large evaporating surface. Both the engine and boiler 
are very light, and are under the immediate supervision of the 
driver, and the movement of the vehicle either forward or back- 
ward is effected by a flexible steel chain and gearing between the 
engine and back wheels, Two brakes are provided on the motive 
vehicle—one operated by the foot and the other being a screw 
brake, while a hand brake of the American pattern is provided on 
the passenger car. The coal bunkers have a capacity equal to 
avout 4 ewt. of fuel, which is sufficient for a four-hours’ run. The 
water tanks, which are situated under the seats in the car, are 
capable of carrying upwards of 130 gallons. All the moving parts, 
we are informed, are made in duplicate, so that in case of need 
they can readily be replaced. At the end of the pamphlet tables 
are given showing the relative cost of plant and relative current 
expenses for working—(1) A steam tramway on rails; (2) a horse 
tramway ; (3) an cmnibus hauled by horses; and (4) a steam train 
on the Scotte system. In each case the figures given are for a 
lergth of line of 10 kilometres—6} miles; each train to carry 
thirty-eight passengers, and make a daily run of 80 kilometres— 


50 miles, These are stated as follows:— 
ee Working 
py expen 
per annum, 
Ordinary steam trams 100,0€0 23,000 
Horse tramways .. .. .. 85,000 19,C00 
Omnibuses (horse-hauled). . 14,000 15,00 
Scotte system steam trams 20,000 9.000 





NOTES AND MEMORANDA. 


ACCORDING to a paper on “ Explosion and Detection of 
Acetylene in Air,” by F. Clowes, mixtures of air with 3—81 per 
cent. of acetylene are explosive ; the best method of estimating 
acetylene in air is based on the examination of the change 
occurring in a hydrogen flame when such air is passed over it. 


Ir appears that the specific heat of sulphur in the 
viscous state is distinctly higher than in the liquid state. M. J. 
Dussy has ascertained that if the total quantity of heat lost by one 
grain of sulphur in passing from a temperature T to 0 deg. C. is 
plotted against the temperature, there is a distinct change of 
curvature at about 230 deg. C. 


Some further information relating to the constituency 
of fire-damp and gas from Rochbelle has been contributed to the 
Paris Academy of Sciences by M. Th. Schloesing, jun. The gas left 
after removal of methane and carbon dioxide, consisting of argon 
and nitrogen, on absorbing the latter gave amounts of argon 
varying from 1:09 per cent. to 3°27 per cent. of the mixture. 
These figures, says Nuture, show that this argon does not come 
directly from the air; but it is still possible that it may have 
come indirectly by solution in water, in which argon is the more 
soluble, 

Messrs. H. B. Dixon and H. Bereton Baker have 
investigated the question whether Réntgen rays are able to 
influence chemical change, either by starting it or by accelerating 
or diminishing it after it has been started by ordinary light. 
In all cases examined negative results were obtained. These 
were carbon monoxide and oxygen (dried and moist), hydrogen 
and oxygen, hydrogen and chlorine, carbon monoxide and chlorine, 
hydregen suiphide and sulphur dioxide, solutions of sodium sulphite 
and oxygen, slow oxidation of phosphorus, decomposition of hydro- 
gen peroxide. 

AN apparatus for showing experiments with ozone was 
recently described at a meeting of the Chemical Society by Mr. G. 
8. Newth. The special feature of this apparatus consists in the 
device for introducing reagents into the ozonised oxygen without 
disturbing the volume of the gas. The reagent is contained in a 
sealed capillary tube, which is retained in position by means of four 
small raised points of glass upon the walls of the inner and outer 
tubes of the ozone apparatus. The inner tube is ground to fit the 
outer one, and by a slight turn of the former the tube containing 
the reagent can be broken. In this way it is possible to show that 
the contraction in volume due to the absorption of ozone by tur- 
pentine is exactly twice as great as that which is produced by 
ozonising the oxygen, and also that when ozone is acted upon by 
Meee g iodide a volume of oxygen equal to that of the ozone is 
‘iberated. 


AN apparatus for the rapid determination of the surface 
tension of liquids by Mr. C. E. Linebarger is described in the 
American Journal of Science. The apparatus is based upon Jiiger’s 
method of employing two capillary tubes of different bore immersed 
in the liquid, and measuring the difference of the depths to which 
they were plunged, when air bubbles forced out of them at the 
bottom required the same air pressure. The tubes employed had 


bores ranging from 0°1 to 1‘5mm. Two tubes were mounted in. 


clamps in a stand over a test tube containing the liquid, and 
immersed in a water or glycerine bath. Air pressure was applied, 
and the orifices were shifted until the liquid was pushed down to 
the orifices, and there the heights were carefully adjusted until 
equal streams of bubbles issued from both orifices. The surface 
tensions were found by the formula y = chs + s*, when y is the 
surface tension in dynes per cm., c the apparatus constant, 
h the distance between the ends of the tubes, and s the specific 
gravity, 

THE behaviour of mixtures of air with gradually in- 
creased proportions of acetylene, when brought into contact with 
flame, were studied by a method recently described by Mr. Frank 
Clowes before the Chemical Society. The method enables mixtures 
in varied and accurately known proportion to be rapidly prepared. 
The proportion of acetylene was progressively increased from 1 to 
82 per cent. The mixture containing 3 per cent. of acetylene was 
the first which was affected by contact with the flame placed either 
above or below. A pale green flame slowly traversed the mixture, 
showing that it was feebly explosive. As the proportion of acety- 
lene was increased, the rapidity of combustion increased, and even 
a small volume of the mixture gave decidedly explosive effect. 
When 22 per cent. of acetylene was present, the explosive combus- 
tion of the mixture was attended with a slight separation of 
unburnt carbon. As the proportion of acetylene was increased 
the separation of carbon was more marked. The limit of explosi- 
bility, as judged by the flame traversing the mixture, was reached 
when 81 per cent. of acetylene was present. 


A paper on ‘‘ The Important Relation of Plant Life to 
Photo-Chemical Climate,” based on observations made at Vienna, 
Buitenzorg—Java—and Cairo, was recently presented to the 
Vienna Academy of Sciences by Prof. Wiesner. The measure- 
ments of the chemical intensity of light were made by a process 
corresponding in principle to the photographic method of Bunsen 
and Roscoe. The following, Nature says, are the principal results 
arrived at :—(1) The greatest chemical intensity of light in Vienna 
amounted, in Bunsen-Roscoe units, to 1 °500, and at Buitenzorg to 
1°612, (2) The average ratio of the noon intensity to the daily 
maximum at Vienna was as 1: 1°08, and at Buitenzorg as 1 : 1°22. 
(3) At Vienna the yearly noon intensity varied in the proportion 
of 1:2°14, and at Buitenzorg in the proportion of 1: 124. (4) Asa 
rule, the daily maximum at Vienna occurred about noon, and at 
Buitenzorg in the late forenoon. This explains the relatively 
high maxima at Vienna, and the relatively low maxima of Buiten- 
zorg. In clear or uniformly cloudy weather the maximum 
occurred generally at noon at both places. (5) At Cairo a strong 
depression of the daily curve of intensity was observed at noon 
during a perfectly clear sky. This depression was also observed 
on rare occasions at Vienna, but to a smaller extent. (6) At 
Buitenzorg the chemical intensity of light was generally greater 
in the forenoon than in the afternoon. At Vienna this excess was 
greatest in June and July; the morning intensities were generally 
higher than the corresponding evening intensities, even when the 
sky was similarly clouded, 


A sErRiEs of tests of non-conducting coverings for 
boilers and steam pipes has recently been made, at the instigation 
of an American insurance company, by Professor Chas. L. Norton, 
of the Massachusetts Institute of Technology. His tests were 
made by a new method, which consists in filling the pipe under 
trial with oil and heating the oil by a wire immersed in it, which 
carries an electric current. The amount of heat radiated from the 
pipe is equal to the heat furnished by the current, which may be 
computed from the readings of a voltimetre and an ammetre. 
Professor Norton gives the following caution respecting the use of 
mineral wool as a steam pipe covering. It serves only as a non- 
heat-conductor when in a very light and fluffy condition holding 
entrapped air. It is liable to be consolidated by the vibration of 
the factory, leaving the upper part of pipes exposed, while the 
lower side is only Paved | against radiation by this material 
Lecoming more and more solid, and therefore less fit for its purpose. 
But this is not the worst. It is dangerous stuff to handle. 
The fine needles getting under the nails will produce very injurious 
effects, and it is not safe to handle this material even in a 
laboratory without carefully protecting mouth and nose from 
the dust, which when breathed has produced hemorrhage. Much 
of this slag also contains sulphur or other elements, which when wet 
or even dampened by escaping steam become very corrosive. 
Another type of a similar kind is known as rock wool. This 
appears to Be made from glass, and is therefore without corrosive 
effect, but is even more dangerous to handle than the mineral 
type. 





MISCELLANEA 


As several newspapers have stated that the steamers of 
the new Ostend and Tilbury line will prohably soon cease running, 
the Organe Industriel, of Liége, is authorised to assert that the 
service will be continued with perfect regularity. 


Tue Lords of the Committee of Council on Education 
have appointed Mr. A. J. R. Trendell, C.M.G., to be Assistant 
Secretary of the Department of Science and Art in succession to 
Mr. G. F, Duncombe, retired. Mr. Edward Belshaw succeeds Mr. 
Trendeli as the Chief Clerk. 


THE use of motor cars in connection with street 
scavenging has been discussed by the Dover Town Council, and 
the arguments in favour of horseless vehicles were so strong that 
the Council decided to delay the erection of extensive stabling 
accommodation on land they have purchased for a scavenging 
depot pending further information. 


TwetveE hundred men who have been on strike at 
Messrs. Thompson and Co.’s shipbuilding yard, Sunderland, 
resumed work on Saturday. The men demanded that no time 
should be taken outof their meal hours for receiving and returning 
their checks, and on the recommendation of the conciliation 
board, Messrs. Thompson have yielded to the men’s request. 


Tue Chief Engineer at Devonport Dockyard has re- 
ceived the permission of the Admiralty to commence the manu- 
facture of a set of vertical inverted triple-expansion engines 
capable of developing 7000 indicated horse-power. This machinery 
is intended for the third-class cruiser which is to be laid down at 
Sheerness Dockyard during the financial year 1897-98. The engines 
will be similar to those of the cruiser Proserpine now being com- 
pleted at Devonport, and with a view to reducing the cost of the 
first set, the Admiralty have directed that the new machinery is to 
be made from the patterns of the first set. 


Ar the last congress for the advancement of science, 
held at Tunis, M. Dollin de Fresnel dwelt, in the geographical 
section, on the increasing imports of British coal into the French 
protectorate, recommending the useof national coals, and chiefly 
those of the Gard field. He advocated the suppression of the ad 
valorem entrance duty of 8 per cent. on coal, which is estimated by 
the customs’ authorities at the fixed value of 30f.—24s.—per ton ; 
but new commercial treaties, which will come into operation next 
month, will permit of raising the duty on foreign fuels to 12 per 
cent., thus giving a chance to French coalmasters. The Gard 
coalmasters are complaining of the increased carriage rates which 
favour the imports of British coal by Marseilles, at which port 
during the first half of the present year 280,036 tons were received, 
against 241,010 tons during the six months of 1895, showing an 
increase of more than 16 per cent., and yet the mean freight 
between Cardiff and Marseilles rose between the two periods from 
7£. 30 cents—5s. 104d.—to8f.—6s, 5d.—or by more than 94 per cent. 


Tue closing of the Midi de Mons Paturages and 
Nasmes Collierics has thrown out of work about a thousand 
colliers ; and on account of the distress thus caused to a large 
population, the socialist party of Belgium has issued the following 
manifesto :—‘‘ Seeing that the companies working the collieries of 
Ciply, Paturages and Nasmes have closed the pits, and that in 
consequence 1100 men are deprived of their means of living, that 
the loss incurred by the companies is due to bad management, 
ou quune entreprise capitaliste n'a jamais fait que des bénéfices et ne 
peut faire, ou le favoritisme dont jouissent les capitalistes, que des 
bénépices, seeing that the defenders and supporters of the workers 
should seize this occasion of practically demonstrating the faults 
and errors of the industrial régime obtaining among capitalists ; that 
it is important to show the possibility of the eight-hour day, the 
rational increase of wages, the absolute suppression of work by 
women and children, &c., the purchase of the above coal conces- 
sions is decided upon. M. Defuisseaux and M. Hector Denis 
were delegated to open negotiations with the companies in 
question, and the names of Cavrot and Callentaert are mentioned 
in connection for the post of general manager in the new company. 
The results will be looked for with interest, which is lessened by the 
too probable knowledge of what it will be. 


Tue half-yearly wreck statistics issued by Lloyd's 
Register contain interesting data as to the relative frequency of 
the different kinds of casualty, &c., which conclude the existence 
of vessels. Stranding and kindred casualties which are comprised 
under the term ‘‘ wrecked” are much the most prolific cause of 
disaster. To such casualties are attributable about 40 per cent. 
of the losses of both steamers and sailing vessels. The next most 
frequent termination of a vessel’s career is by condemnation, 
dismantling, &c.; 20 per cent. of the vessels removed from the 
merchant fleets of the world are accounted for in this manner. 
Of the remaining causes of loss, collision is the most general for 
steamers—16 per cent.—and abandonment at sea for sailing vessels 
—15 per cent. Cases of abandoned, foundered, and missing vessels 
may perhaps be regarded as frequently more or less similar in 
the circumstances of loss. If these be taken collectively they 
comprehend 18 per cent. of the losses of steamers and nearly 
30 per cent. of the losses of sailing vessels. The percentages here 
given are based on the present return alone, but the order of 
frequency of the several classes of casualty appears to be normal. 
It is interesting to note that of the merchant navies which exceed 
a total of 1,000,000 tons, viz., those of the United Kingdom, the 
British Colonies, the United States of America, France, Germany, 
and Norway, the United Kingdom shows the smallest percentage 
of loss, viz., 3°0 per cent. of the vessels, and 2°4 per cent. of the 
tonnage, owned ; the British Colonies follow with 3°4 per cent. of 
vessels and 3°7 per cent. of tonnage, and Norway is the highest 
with 7 “4 per cent of vessels, and 6°5 per cent. of tonnage. As 
regards steamers, the percentage of loss for the six countries is 
2°5, while the percentage for the United Kingdom stands at 2°33. 
For sailing vessels, the six countries give a percentage of 6°3, as 
compared with 4°5 per cent. for the United Kingdom. 


Messrs. Jno. FENN anv Sons, of Greenwich, have 
under construction the propelling and other machinery of the 
Pactolus and Pomone ; two of the new third-class cruisers of the 
Pelorus type. The main engines of these vessels will consist of 
two independent sets of the three inverted-cylinder triple-expar- 
sion type, the cylinders being 20}in., 33in., and 54in. diameter, 
with a piston stroke of 27in.; the power to be developed by them 
being 7000 indicated horse, when making 220 revoluticns a 
minute. Steam is to be supplied by eight water-tube boilers of the 
Blechynden type, having an aggregate heating surface of 17,504 
square feet, and a grate surface of 351 square feet. The boiler 
steam pressure will be 3001b. per square inch, reduced to 250 1b. 
at the engines. Messrs. Penn and Sons have also in hand the 
machinery for the battleship Goliath about to be laid down at 
Chatham Dockyard. The propelling engines for this ship will be 
two sets cf the three-cylinder inverted triple-expansion type ; the 
diameters of the cylinders beirg 30in., 49in., and 80in., all with a 
piston stroke of 5lin. Steam will be supplied by twenty Bellevile 
water-tube boilers, having a combined heating surface of 24,155 
square feet, and a grate surface of 1035 square feet. The pressure at 
which the boilers will be worked will be 3001b. per square inch. 
This will be reduced at the engines to 250 lb. per square inch, so as 
always to ensure a head of pressure at the boilers in excess of that 
required for the engines. As the initial working pressures of the 
steam at both the high and intermediate-pressure cylinders when 
supplied from water-tube boilers are now so much higher than 
those in use with ordinary marine flame tube boilers, piston valves 
will be fitted by Messrs. Penn to the high and intermediate-pres- 
sure cylinders of all the engines they have in hand, to be worked 
with steam generated in water-tube boilers, so as to reduce to a 
mininum the friction incident to the slide valyce. 
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Fig. 1—-GOODS ENGINE, CENTRAL RAILWAY OF BRAZIL 








Fig. 2—SUBURBAN PASSENGER ENGINE, CENTRAL RAILWAY 
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SOME AMERICAN LOCOMOTIVES. 





WE are indebted to the Brooks Locomotive Works of Dun- 
kirk, U.S.A., for some interesting photographs of engines of 
different types built for American and foreign railways. Three 
of these are for the Central Railway of Brazil—the former 
Dom Pedro Segundo Railroad—for which line this company 
has built a large number of engines. The dimensions of 
these three engines are as follows :— 


Locomotives of Central Railway of Brazil. 





Fig. 1. Fig. 3. 

Gauge .. .. 3ft. 3gin. 5ft. 3in. 
Type of engine Twelve-wheel Twelve-wheel 
Class of service Goods Goods 
Cylinders — lé6in. by 20in. 2lin. by 26in. 
Driving wheels .. .. 3ft. : 4ft. 6in. 
Diameter of boiler 4ft. Sin. 4ft. 10in. 5ft. Sin. 
Fire-box.. .. .. Oft. by 2ft. 3jin. S8ft. by 3ft. 2lin. 9}ft. by 34ft. 
Weight on drivers 80,0C0 Ib. 110,000 Ib. 142,000 lb. 
Weight of engine 98,000 Ib. 176,000 Ib. 170,000 Ib. 
Weight of engine and 

tender Soe 166,000 Ib. 252,000 Ib. 


Fig. 4 is an engine of the “ ten-wheel” type for a Cuban 
Railway. It has cylinders 17in. by 24in.; driving wheels, 
4ft. Sin. diameter; 159 tubes, 2in. diameter and 12ft. long; 
the driving wheel base is 14ft. 10in.—Sft. rigid—with 23ft. 3in. 
total for engine, and 45ft. for engine and tender. The engine 
weighs 85,0001b., with 62,500lb. on the drivers, and the 
tender weighs 60,000 lb. ; 

Fig. 5 is an ordinary American switching or shunting 
engine, built for the Illinois Central Railroad. Fig. 6 is 
the ‘*ten-wheel” express engine which made the fast 
run on the Lake Shore and Miehigan Southern Railway 
last year, as fully described in THE ENGINEER. Fig. 7 is also 
an engine of the ten-wheel type, built for passenger and 


Fig. 5-SHUNTING ENGINE, 








ILLINOIS CENTRAL 


freight service of the St. Lawrence and Adirondack Railway. 


The general dimensions of these engines are as follows :— 


Cylinders .. .. 18in. by 26in. 


Driving wheels 5ft. 9in, 
Boiler,‘diameter .. .. .. .. 4ft. 10in. 
Tubes, 239, 2in. diam., length .. 12ft. 74in. 
ea ee eee Oft. by 2ft. S4in. 
Wheel-base, driving 14ft. 
Wheel-base, total . 24ft. 4in 


Wheel-base, engine andtender.. .. .. .. 52ft. 6in 
Weight on drivers .. ce las 

143.300 Ib. 
85,000 Tb. 


Weight, total .. 
Weight of tender 








COMBINATION BOILER, FEED-WATER, AND 
ALARM APPARATUS. 


THE accompanying illustration represents a sectional vicw 
of an ingenious combination of apparatus for automatically 
supplying feed-water to boilers and measuring the consump- 
tion of the same with a low water alarm device. It consists 
briefly of two vertical pipes, A B, fitted inside a suitable 
casing, and the lower ends of which penetrate into the 
interior of the boiler sufficiently far to dip into the water 
when at its normal level. To the top ends of these pipes two 
sets of levers are attached, the set on the right hand lettered 
C C!C?, connecting the pipe B? with a steam valve E, and 
the set D D! on the left hand effecting communication 
between the pipe A and a steam whistle. The small steam 
valye E is connected with a cylinder F having a pair of 
pistons F! F? by means of a steam pipe E'. The space 
between these pistons is supplied with steam by the pipes 
G G!, and on top of the vertical piston a stirrup H is secured 
for operating the feed-water valve J. In the normal con- 









dition of the apparatus the pipes A and B are kept charged 
with water by the boiler; but should the level of the water 
fall so as to expose their lower ends, they become charged 
with steam of the same pressure as that in the boilor 
Taking the tube B first, the effect of this will be to cause its 
vertical clongation or expansion, the movement being trans. 
mitted through the system of levers C C! C? to the valve Rf 
which thereupon allows steam to flow through the Pipe EI 
to the space below the piston F’, forcing it and the smaller 
piston up, and lifting the valve J through the medium of the 
stirrup, thereby allowing water to pass into the boiler 
until the normal water level has been again attained 
Then the water rises in the pipe B, which becoming cooler, 
contracts, closes the valve E, and exhausts the steam from 
under F*, whereupon the steam pressure enclosed between 
the two pistons I! F’ depresses them owing to the greater 
area of the lower piston, and hence closes the feed-water 
valve. Referring back to the pipe A, it should be pointed 
out that an excessive fall in the water level exposes its lower 
extremity, and, as in the case of the tube B, this becomes 
charged with steam, expands and admits steam to the whistle 
shown, an additional warning being given by the completion 
of an electric circuit, whereby a bell situated at any distance 
may be caused to ring. This section of the apparatus has 
been provided to give warning in case the water supply should 
fail, A further combination comprising the arrangement of 
levers L L' L*, shown in dotted lines, may be attached to a 
counting mechanism, whereby the number of times the feed 
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valve has been opened in a given period may be recorded. As 
it is assumed that the amount of water entering the boiler 
with each operation of the apparatus is the same, this quantity 
being known, the consumption, and hence the evaporation, 
can be readily arrived at. 

In theory the working of the ingenious apparatus appears 
certain and effective, but there is a certain delicacy about 
the movements of the levers and valves which may prove 
fatal to its action, or at least require skilled attention, which 
is not always available in boiler-rooms. 

The apparatus is the invention of Mr. Charles Baum, 12, 
Woburn-place, Russell-square, W.C., who, claims that by its 
use “‘ any and every danger is removed long before it is im- 
minent.” 








A BIG CHAIN. 









THE accompanying engraving illustrates the largest short link 
chain ever made by what is knownas “‘sidework’’—the most diffi- 






































cult way of making “short” or “close-linked ” chain—but the 
best way of securing safety in welding. The chain was made 
from iron of 3}3in. diameter, the last link is 5gin. diameter. 
Our readers can gain some idea of the great size of the links 
by comparing them with the chain on the crane lifting it. 
The chain was made at Tipton-green Chain Works, Tipton, 




















by Messrs. Henry P. Parkes and Co. 
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THE FOLSOM ELECTRIC POWER PLANT—24-POLE DYNAMO 
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of the possibilities of electric transmission, every problem to 
be met with in transmitting power over long distances at high 
potentials and utilising it having been solved successfully. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
} correspondents. ) 





BOGIE ENGINES. 
Sir,—In reference to ‘‘Consensus’” letter in your issue ot 
August 28th, re Bogie and Radial Locomotives, there were ten 
| engines built by the Canada Works in 1861; these were of the 
Crampton type, with outside cylinders and fitted with bogies, with a 
swivelling movement only. Nolateral traverse was allowed, and con- 
sequently would not radiate to the curves. They were found to 
be very unsteady, and on several occasions they left the road when 
running at high speed, although the permanent way in those days 
was not of the pattern and strength of that in use at the present 
time. These engines were converted by the late locomotive engineer 
into inside cylinders, and fitt:d with a pair of leading wheels, 
the alterations being carried out by Sharp, Stewart, and Co, 
about the year 1862. R, R. Surtees, Chief Draughtsman, 
London, Chatham, and Dover Railway, 
Locomotive Department, Wandsworth-road, S.W., 
September 2nd. 





BARKER'S GRAPHICAL CALCULUS. 


Sir,—The reviewer of the Graphical Calculus cannot read THE 
ENGINEER, otherwise he would find that Mr. Barker’s mode of 
looking at the ‘‘ draw-bar ” question is that adopted on pages 15, 
52, 157, and 182 of the current volume, and passim in previous 
volumes. A. G, GREENHILL. 

September Ist. 


A PHYSICAL MATHEMATICAL PUZZLE. 


S1r,—The following simple experiment will, I am sure, interest 
many of your readers, young and old. My principal object in 
describing it is to ask your mathematical contributors or readers 
to give us an explanation of an extraordinary puzzle. Nothing so 
vividly brings up the idea of a fourth dimension in space. 

Given a strip of paper and a pair of scissors, it might be said 
without fear of contradiction that it is possible to cut the paper in 
two, but that is just what cannot be done. 

| ‘Take a slip of paper an inch wide and a couple of feet long, 
| paste the ends together to form a ring, and lay it aside to dry. 
| Take a second similar strip and mark one side of the strip A and 
the other side B ; paste the ends together as before, only giving the 
strip a half twist on itself, so that A side is pasted on A side. Let 
the joint dry. Treat ina similar way a third slip, only giving it 
one whole twist, so that A is pasted on B, and let the joint dry. 
Now, with a pair of scissors cut the first ring longitudinally from 
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THE FOLSOM-SACRAMENTO ELECTRIC POWER 
TRANSMISSION PLANT. 


Ix our impression of the 9th Aug., 1895, we published an illus- 
trated notice of these works, and we give above a view of the 
24-pole three-phase machines, of which there are three, all 
directly coupled through the wall of the dynamo-house to 
three 30in. horizontal turbines. The frequency is 60 electro- 
motive force, 800 volts, and the revolutions 300 per minute. 
The exciters are 4-pole, 500-volt, 30-kilowatt generators, 
either one of which is of sufficient capacity to excite the 
fields of all four generators. rom the generators the 
current passes to the generator switchboard, and thence to 
nine step-up transformers, each of 250-kilowatt capacity in the 
upper storey of the power-house. The transformers are 
cooled by an air blast from blowers driven by induction 
motors. In these transformers the pressure is raised from 800 
to 11,000 volts, and from them the current passes to the 
high-tension transmission lines. 

The switchboards are of Tennessee marble, and are so 
arranged that the generators may be run in parallel or on 
separate lines, as may be desired. The generator switchboard 
carries the necessary switches, instruments, and other 
apparatus for synchronising the generators. The boards in 
the transformer-room carry switches for the high and low 
tension sides of the transformers, and switches and current 
indicators for the transmission lines. 

The pole line is double throughout, and follows the high- 
way from Folsom to Sacramento, a distance of twenty-four 
miles. Each pole carries two cross-arms for two circuits, 
each circuit consisting of three bare copper wires supported 
on double petticoated porcelain insulators, especially designed 
and made for this installation at the porcelain factory of the 
General Electric Company at Schenectady. Each insulator 
before shipment was exposed to a test of not less than 25,000 
volts alternating. Each circuit can carry the output of one 
dynamo, and any dynamo can be thrown on any line. The 
line loss is calculated at 7°5 per cent. when transmitting 
3000-horse power. 

The telephone line is carried on the same poles as the 
transmission line, and connects the power-house with the 
sub-station in Sacramento. The transmission lines being 
spiralled every mile, and the telephone wire transposed every 
fifth pole, no induction is noticeable on the telephone circuits, 
and conversation is not in any way interfered with. 

The sub-station is a fireproof two-storey brick building on 
the corner of Sixth and H-streets, Sacramento, having the 
transformers on the second floor and the dynamo room on 
the ground floor. In the transformer room the high-tension 
switchboards receive the terminals of the 10,000-volt lines, 
and operate the different combinations of the step-down 
transformers. These transformers, twenty-one in number, 
fifteen of 125 kilowatt, and six of 40 kilowatt capacity, vary 
in size, according to the duty required of them, the secon- 
daries delivering current at 125, 500, and 1000 volts. They are 
also ventilated by blowers. , 

The transformers are connected to high and low-tension 
switches on the boards, and from these the current passes to 
the distributing boards for the synchronous motors, power 
circuits, and incandescent lighting. 

In the main or dynamo room of the sub-station a line 
shaft runs the entire length. To this are directly 
coupled, through friction clutches, three synchronous 
motors, each of 250 kilowatt capacity, wound for a potential 
of 500 volts, and run at a speed of 450 revolutions. To the 
line shaft are belted one 200-kilowatt, and one 90-kilowatt | 
multipolar G. E. railway generators, and two 100-kilowatt | 
Edison bipolar machines, all of 500 volts, and three 100-light | 
and two 75-light Brush arc machines. In this room are also 
the switchboards for controlling the sychroncus motors, 
the railway generators and circuits and the arc dynamos. 

For the operation of the synchronous motors 750 kilowatt of 
transformer capacity is utilised, the balance being used for 
low and high-tension distribution. The low-tension current 
is distributed by a three-phase, four-wire system, combining 
the three-phase and Edison three-wire system, i.e., three 





end toend; we have then two rings quite distinct, each half an 
inch wide. 

Try to cut the ring with a half twist in two and it will be found 
impossible. Instead of two rings we shall have one double the 
size and half the width. 

I shall not spoil the interest of the experiment by telling your 
readers what will occur when the third ring with a whole twist is 
cut. Those who see the experiment for the first time usually seem 
astounded, and I am not surprised. Physical facts seem to be 
contradicted, and the impossible becomes possible. 

Why cannot the twisted ring in the second experiment be cut 
in two ? Paste Por. 

Queen’s Parade, Scarborough, August 31st. 


wires for the three-phase current and a fourth or neutral 
wire. Incandescent lights are connected between the neutral 
and any one of the three other wires, while motors are con- 
nected to the three-phase wires, giving at the mains 115 volts 
for lamps, and 200 volts for motors. The feeders for this 
extensive system pass from the sub-station through a distri- 
buting switchboard which carries potential regulators for 
maintaining constant pressure at the mains. Additional 
circuits run from the sub-station at 500 and 1000 volts, sup- 
plying current for lights and motors in the more distant 
parts of the city. 

Power was transmitted for the first time from Folsom to 
Sacramento on July 14th, 1895, for the operation of the BURY LOCOMOTIVE, FURNESS RAILWAY. 
Sacramento Street Railway. On September 9th, a grand gip,—The enclosed photograph illustrates one of the old Bury 
carnival was held to celebrate what, up to the present, is the | engines still working on the Furness Railway, and it is one of the 
longest commercial power transmission ever effected. The | oldest locomotives now running in England. — 

















1846—STILL AT WORK 


BURY ENGINE, FURNESS RAILWAY, 


It was made by Bury, Curtis, and Kennedy, Clarence Foundry, 
Liverpool, in the year 1846; diameter of cylinders, 14in.; stroke, 
24in. The engine—No. 3—is still in splendid preservation, and is 
evidently much cared for. It has been engaged in regular service 
| for fifty years, and is still capable of performing much useful 
work. 

The photograph was taken while the engine was in steam on the 
| 3rd inst. W. J. BARKER, 
16, Woodsley View, Leeds, August 22nd. 


balance of the machinery has since been set_up, and the in- | 
stallation is now complete. 

The power transmitted is now being used for manufacturing 
purposes as well as for lighting the city and running the 
street railway. The power is much cheaper than generated 
by steam, and it is interesting to note that the steam engine 
is fast disappearing from Sacramento factories. Among the 
establishments now using the power are flour mills, box 
factories, machine shops, and hotels. 

The largest consumer is the street railway, which has over | 
244 miles of single, and 17 miles of double track, and operates 
32 motor cars and trailers. The Southern Pacific Railway 
shops employ a large number of motors for drawbridges and ‘ . : 
elevators in freight sheds. The Buffalo Brewing Company is | _ Sir,—The eminent thinker, Mr. Herbert Spencer, has given a 
about to install five non-synchronous motors to replace | definition of science: * an extension of the perception by means of 
steam engines which have been in use for years, and expect reasoning,” in its most definite form: ‘‘ undeveloped science is 


: qualitative prevision, developed science is quantitative prevision ;” 
to save 40 per cent, of the present cost of operation by the | and in another of his essays, has stated the opinion, ‘‘ inquiring 


into the pedigree of an idea is not a bad means of roughly 
estimating its value.” 

A striking illustration of all this is evident when we endeavour 
to extend our perception of the phenomena presented by a steam 





FUNDAMENTAL CORRECTIONS ON THE ‘‘ ADMIRALTY 


FORMULAS.” 


change. | 
The entire equipment was carried out by the General | 
Electric Company, whose apparatus is exclusively employed. | 


This plant, Engineering News says, is a complete illustration 
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vessel, of known construction elements, floating freely and under 
the same conditions, propelled by the same propelling apparatus 
at various speeds, by different developments of motive power. In 
this inquiry, the fundamental idea is one of the greatest perspicacity 
and generality. From it may be deduced the whole system of 
modern analytical mechanics, nor could any more illustrious origin 
be assigned than that of its author, Sir Isaac Newton, who, in his 
wise simplicity, enunciates as a scholium to the Third Law of Motion 
—In all machines the gross sum of the works done would always be 
equal to the gross power expended in doing that work. In Newton’s 
phraseology, gross sum of the works done was summarised as 
reaction of the impedimenta, while power expended was denoted 
by action of the agent; and it is very strange that alteration in 
nomenclature should, seemingly, have sufficed to blind mankind to 
the perception of the meaning and paramount value of Newton’s 
statement, and hindered its proper application to problems of the 
greatest importance : of which, fully two hundred years ago, when 
Newton wrote, certainly, not an idea existed. 

Long after Newton’s day, when steam vessels had become accom- 
plished facts, and the theory of the relation of their elements came 
to be inquired into, an attempt seems to have been made to apply 
Newton’s principle, implying, on the stated conditions in the same 
vessel, the ratio of the works done to the power doing it ought to 
be a constant quantity. But, unfortunately, the works done were 
then, and till now, persistently estimated by a mistaken hypothesis 
as to the law of resistance. As a consequence, in no case did this 
ratio present the slightest symptom of constancy, and the utterly 
absurd variations, named Admiralty coefficients — sometimes, | 
suppose, by way of a pleasantry, constants—were asserted to be a 
very approximate measure of the comparative efliciencies of 
different vessels, and when in the same vessel, a measure of the 
comparative efficiency of the vessel and her machinery when driven 
at different speeds. In this defective theory of the work done, 
the law of the resistance assumed was, that at different speeds it 
varied in the ratio of the square of a lineal dimension of the vessel 
by the square of its speed, and as a necessary consequence the 
power E, to overcome this at the speed V, stated in symbols, would 
be E= Me V. © denoting this Admiralty coefficient. And 
since the square of a lineal dimension L? is equally implied in the 
two-third power of the displacement, immerged areas of the mid- 
ship section, or bull surfaces of the compared vessels, the formula 

work done _ p? V3_mV3_S V3 
power doing it E E E° 
As to the respective merits of which, their respective partisans 
wrangled fiercely. When properly understood, Newton’s state- 
ment should have shown the absurd and baseless nature of the 
entire set. If the work done was always equal to the power doing 
it, where, in the same vessel, could the question of comparative 
efficiency come in? In every case one would get what they paid 
for, neither more nor less; any infraction on this would imply 
some change in the conditions, tantamount to a comparison of 
different vessels. Either Newton’s statement was erroneous or 
these variable Admiralty constants are a misapprehension of the 
matter. This latter may be taken as a certainty upon which 
parties of a speculative turn of mind may bet ! 
eee = constant, properly applied, 
power doing it 
will, as in any other machine, be found justified in the case of 
every steam vessel. Any seeming infraction will be found due to 
error of observation, calculation, or from the entry into the 
problem of some novel condition. Such infraction being then the 
result of and measure of its cause, and I have had occasion to 
bring to notice some very important, yet totally ignored ones. 

The most complete and authoritative experimental data to which 
I could make reference are those five sets of trials upon H.M.S.S. 
Iris, published some few years back in the ‘‘ Transactions” of the 
Institution of Naval Architects, and of which, some three years 
ago, starting from a thermodynamical point of view, I published 
an analysis in THE ENGINEER. 

Refer to the following table, then given :— 


Trial Data of H.M.S.S. Iris (as observed.) 


took the various forms, C = 


Newton’s criterion, 





No. I. No. IT. No. IIT. No. IV. No. V. 
Speed | Power Speed | Power Speed | Power Speed Power Speed Power 























18°57 | 7714 











16°58 7503 15°73 4368 18°59. 7356 17°98 7334 


15°75 3958 16°10 4930 


15°12 5217 14°52 3306 | 16°56 5108 


12°06 2560 11°58 1637 | 12°28 1833 | 12°48; 1765 12°63 2278 





Note.—The speeds are in nautical miles per hour, the powers in Watt's 
indicated horses per minute. In the first four sets the displacement was 
3290 tons, but in the fifth set increased to 3724 tons. 

Also, as in the paper referred to, slight uncompensated errors 
arising from the mode in which the speed is observed, under the 
influence of varying tidal drift, have to be corrected, by writing 
for the published middle speeds of each set as follows :— 

Set I. observed 15°12 altered to 15°03, difference ‘09 N. miles less 
14°52 14°5 “01 





Il. ” ” vl, ” ” ” 
III. ne 16 - 16°69, a 13 fe greater 
J. 15°75 : 15°79, 042s, a 


None. 


, tee ae. Ck 

Next, one of the derived general relations between the elements 
in the various trials was shown to be— 

E=D?v10%-*)® pistinguish this as formula (C). 

Where E, D, and V are the power, displacement, and speed in 
each respective trial, while X and a are constant quantities, the first 
of which I have named the subdominant speed, and the second the 
intensity index or constant, the values in the five sets being as in the 
following table :— 


Values X. Values a. 
“08 nor 


it. <oaries cs an) Seay ree 
II 11°015 0707 
III 11°38 0707 
IV 11°94 075 
V 10°91 0662 


Thus IrisI: E=D’° V 7 changes the constants, 
so that for Iris II., E = D? V 10° ~ 11014) “0707. 

In this case the changed condition was very simple, the four- 
bladed twin screws had one half of the blades removed for the 
trials of Section II., the other trials had various modifications of 
propellers, fully explained in the Naval Architects’ ‘‘ Transactions” 
referred to. In THE ENGINEER was shown that these formule 
exactly represented the experimental facts. Take one example :— 


H.M.S.S. Tris, Section IT. 





Speeds V =15°7 11°58 

Subtract X =11°015 11°015 

V-xX = 4°715 565 

“OT0T(V - X) = °3334 0400 

Add log V = 1°1967 1°0637 

Add log (3290)? = 21103 2°1103 

Sum, orlog E = 3°6404 .. 3°2140 by formula (C) 
Log E = 3°6404 - 3°2140 by data 


Greater simplicity and accuracy are not possible, but there are 
various alternative investigations perfectly consistent with, or 
extensions of this, which, at all events, will assist to clear up some 
of the difficulties of this subject. 

Thus, formula (C), E= D® V 10°¥ -X) “ obviously, may be written: 
3 10° V i 
mV x: (OF, if - 

10** 10 


p* 


> 


E=i b 


V 
E=)V 10" . Distinguish this as formula (B). 


In many letters I gave investigations and applications of this 
formula. For the Iris trials we should have the following values 
for b, a remaining of the same values as they have in (C); and, as 
will be obvious, by either formula, we have the same value for EK, 


Tris Trials. 


Values of 0. 


I 28°20 
Il 21°45 
Il 20*20 
V 16°40 
V 26°32 


ae + 19'0727 V 
Thus : Iris I. giving E = 28-20 V 10°72" V 
for Iris IT. becomes E = 21-45 V 1007" V, 

In this shape, the initial term of the second member expresses in 
Watt’s horse-power units the power involved by a pressure /, 
which, acting upon the pistons of the vessel, those pistons first 
begin to move, is multiplied into the piston travel corresponding 
to the amount of twist, m, of the screw shafts when the vessel 
begins to move, so that the strict expression for this quantity is 
aac pD! _ a 8 

10° X 21,00 - 
engines, d and s represent the diameter and stroke of the high- 
pressure pistons, f that which in mechanics is known as Morin’s 
constant, meaning the constant deduction from the acting pressures 
on the pistons to give the effective pressures, a quantity which is 
not altered by alterations in the rate at which the pistons are 
ds 
21,010 7" 
or the torque on the screw shafts, when the vessel begins to move, 
measured in indicated horse powers. But, again, we may write 
the denominator, 10° x c, when formula (C) would be written: 


=> D'V 10* : 


b f m indicated horse-power. In Woolfe’s 


moving. The appropriate name is the initial torque, ) = 


E , and comparing with the displacement form of the 





Admiralty formula, E = It will be seen the difference 


piv vz 
oc 
between them is, in the numerators ; for D’ , in the first, we have 


aVv 


D! in the second, while for 10 in the first, we have V2 in the 


second. Inthe denominators, ¢ in the first, having the value 10° = 
involving the product of the quantities a and X, and consequently 
constant, so long as these quantities are constant, is, in the second, 
a coefficient C, which varies with every speed of the vessel; so 
that it is directly contradictory to Newton’s principle, and quite 
meaningless, even when amended by some specious, but misleading 
and mistaken assumptions, The values of c for the Iris trials are 
as follows :— 
Tris Trials. 





Set I. 4°572 
IL. 5008 
IIT. 3°375 
Ae 
, eee e feth gel Ae ao #e es ce (Olea 
And furnish the set of equations distinguished as formula (A)— 
2 10727 V. 
For Iris 1. gE = D*V10 
4°572 
Ey 19 0707 V. 
IL. ee D’ V10 
6-008 
, Dd Vv 19 007 V. 
III B <a (A) 
By 1075 Vz 
IV. < 
7 “364 
3 “0662 V. 
Vv. E =D’ V10 
5°277 


These formulas will give the exact representation of the experi- 
mental facts, and is the proper form which should have been given 
to the displacement Admiralty formula. This is so important to 
establish that space may be most benefically occupied by its 
illustration in calculating the powers which are necessary for the 
various speeds of the Iris, under the conditions of the various 


















trials. Thus, by the last, or (A) formulas:— 
Set I, 
V = 16°58 15°03 12 06 
0727 V = 1°2054 oo “S767 
Add log V = 1°2196 11770 10813 
Add log D* = 2°1103 21103 2°1103 
Subtract log 4-572 = -6600 6600 “6600 
Log E = 3-8753 37200 34083 
By data = 3°8753 3°7202 34082 
Set IT, 
V = 16-78 _ oe « 14% 11°58 
Wey V= 1141 .. 1°0259 *8087 
Add log V = 1-1967 1°1617 1°0637 
3 
Add log D®° = 2°1103 271103 2°1103 
Subtract log 6°048 = ‘7787 .. .. <i) See T7387 
Log E = 3°6404 3°5192 3°2140 
By data = 30404 .. 3°5192 3°2140 
Set 111, 
V = 18°57 -. 16°69 12°28 
0707 V = 1°3129 $9800. "3682 
Add log V = 1°2688 1°2225 10892 
Add log D® = 271103 2°1103 211038 
Subtract log 6°375 = “8045 "8045 
Log E = .. 37083 .. .. 3°2632 
By data =_ 38875. 37083... 3°2632 
Set IV, 
V = 18°59 15792 12°48 
O75 V = 1°3942 1°1844 “9360 
Add log V = 1°2693 11984 1°0962 
Add log D? = 2°1103 21103 
Subtract log 7°864 = "8956 “8956 
Log E = 3°5975 3°2469 
By data = 3°5975 3°2469 
v= 8 : oe 16°10 
0662 V = 1°1903 1°0658 
Add log V = 1°2548 12068 
Add log D* = 2° 
Subtract log 5277 = b. 
Log E = 3 
By data = 





The agreement is perfect for all these trial speeds, and Newton’s 
criterion exactly satisfied. 

In each case we have the second member, or the work done, equal 
to the first member E, the power doing it. The same formula with, 
of course, altered constant coefficients, will be found equally 
applicable to all carefully taken experimental data of steamships. 
The determination of these constants, a and ¢, is a very simple 
matter, only requiring a little arithmetical care and some notion of 
logarithms beyond the ordinary schoolboy one: 7.e., they are 
certain remarkable numbers, found published in tables, which, 
when properly manipulated, yield results which are reliable, 


~ ht 
quantities « and c, require that for their determinati . 
have trials at two different speeds, under exactly the pola cag 
stances, . —— 
In illustration of these statements I shall give the d terminat; 
for the first and fifth set of Iris trials, taking two osu oe 
set, as follows :— a 
H.M.S8.S. Iris I.: Displacement 3290 tons propelled a) 
and 1206 N. miles by 7503 and 2560 indicated hore ..°°8 
respectively. ae 
H.M.S.S. Iris V.: Displacement 3724 tons, propelled 7.98 
and’ 12°63°N. miles by 7334 and 2278 indicated hore) 3 
respectively. hits 
First, the quantity « is defined as the differential Coefticient 
with respect of the speed, of the logarithm of the resistance, {; 


/OWer 





31 : ; In 
symbols, ze RK a. Practically, this supposed mysterious 
«sd operation is effected by a very simple calculation as 
ollows :— ae 

E 7503 4560 
ee -1 
tris; 210g R — FS V_ 18 16:58 ~ '8 12-06 _2-6558 9-396 
5V av 1658-1206 4-59 
ya 
* = 0727 =a. 
mea. : 7334 2978 
IrisV.: og ht — =] = ~ cart —7'6105 2 2562 
oe ae BV = 8 7-95 — 8 13-63 535 
17°98 — 1263" 
a ee 
* = 0662 = a, 


Secondly, c, obviously, will now be found by the calculation :-— 


Log c = log a V + log V + log D' - log E, as follows :— 








Tris I. 
Speeds V = 16°58 an ee Sk: ee ons Gee 
memes. GUST View SS 4. oe ee ce Ki ca OTT 
Values log V = 1°2196 es a 10813 
a 
Values log D* = 2°1103 2°1103 
Sums = 4°5353 40685 
Subtract log E = ¢ 4 34082 
Log ec = WE ec so. cc ek KE ee “HO 
Tris A 
Speeds V = 17°98 eee ee Sa) (ee 
Values O662 V = 23008 2. 6. nc cc es oe S306 
Values log V= 1°2548 11014 
Values log D® = 2-1426 21426 
Sums 40801 
Subtract log E = 3°3576 
Log ¢ SMC. 5s ks ap eee ue ee 
Therefore, ¢ = 4*572 for Iris I., and ¢ = 5°277 for Iris V, 
Further, log b = log ee 2°1103 - 6600 = 1°4503. .*. Iris L., 4 = 2s 
7 
” 
Further, log ) = log aa 2°1426 - -7224 = 174202. .°. Iris V., b = 2¢ 
o 
- aX, .f - 
Also, ¢c = 10°“, implying, log log ¢ - log a = log. X. 
Hence, 
Iris I.: Log log ¢ - log a = - 1°8195 - (— 2°8615) = 9580. .*. X =9°0 
And again, 
Iris V.: Log loge - log a = - 1°8588 - (- 2°8209) = 10379. .*. X=10°913 


In this way we have the constants a, ¢, 4, and X, which enter 
three equations, which each, will give the same power E for the 
speed V. 

did 


, . ¥ 
Thus we have, E = x 


~10* ¥ =5 v 10° Y = piv 19-*)4 
Formu (A), (B), (C). I have often shown when the revolutions 
N, of the propellers, for the respective speeds are given, a very 
similar method furnishes us with a fourth formula, in some respects 
even more accurate, of which the general form is 

. Ls rap(a-2)V 

E= N 10 

21,0107 * , 

which we may distinguish as formula (D), and the meaning thereof : 
the indicated horse-power E required for the speed V of a steam 
vessel, is equal to the indicated horse-power, which would be due 
to a pressure f lb, acting upon each unit of the high-pressure 
pistons, at the speed corresponding to N revolutions of direct- 
acting engines. This being further multiplied by the numerical 


coefficient corresponding to the factor —*, Further, the 
factor f, is the quantity explained in the foregoing as Morin’s con 
stant, or the pressure under which the pistons commence move 
ment, while the factor 10¢-”™) 9 implies the relation between the 
revolutions of the propeller and the speed of the vessel, expressed 


by N=mV 10" sia corresponding to the E=2 V 10° iJ equation 
of the foregoing. It will also be obvious, f is made explicit and 
can be easily calculated from these formule when in the shape, 
log f = log F ~ { log 21 010 +(a-n)V . Thus, the Iris trials 
yield the respective values of E and /, as follows :— 


“OTL V 


Iris I. E = 5°458N 10 » Which shows we must have, f = 5°685 Ib. 


Iris IL. E = 3°393N 100 V Similarly for the others f = 4-055 Ib. 
Iris IIT. E = 4-440 N 1908744 V f = 4-625 1b. 
Iris IV, E = 3°831N 10013 V f = 3-990 Ib, 
Iris V. E = 5840 N 10%?) V f = 6°083 Ib. 


To illustrate, test the last of these, for which the revolutions for 


the 
Speeds V = 17°98 16°165 .. .. 12°688 


By observation were 94°41, 82°41, and 63°33, respectively. 
j o ee: | ee “T8096 


Then, 0625 V = : 

Add log N= 19750 .. .. 19160 

Add log 5°84 = “T7664 «95 “T6064 

Sum, orlogE = 3°8651 .. .. § 

By data = 3°8653 .. .. 36928 .. 

The differences between this and the former formulie are 
practically nothing. But I have to observe the middle speed, 
16165; by observation, was given as 16:065. By several test 
methods, this appears to be slightly understated, and in the former 
calculation it was taken as 1610. The value satisfying the above 
equation is, however, most likely to be correct. To prevent anyone 
entertaining the idea that this investigation is, in any way, special 
for the Iris, I beg to offer the equations for a few other noted 
vessels, say the following :— f 
An Atlantic passenger vessel quoted by Mr. White in one of his 
Institution of Naval Architects’ papers—seemingly the City of 
New York or City of Paris? Those of H.M.S.S, Anson, from 
Brassey’s ‘‘ Naval Annual for 1887,” and a few others, as derived 
from the following data :— 
Altantic passenger vessel, 11,550 tons displacement, propelled at 
20 and 14 N. miles by 14,500 and 4600 indicated horse-powers 
respectively, Sime 
H.M.S.S8, Anson, 10,600 tons displacement, propelled at 17°435 
and 16°5 N. miles by 12,568 and 8320 indicated horse-powers. 
Revolutions, 108°75 and 97 per minute, respectively. 
H.M.S.S. Sanspareil, 10,470 tons displacement, propelled at 
17‘75 and 16:0 N. miles by 14,483 and 8038 indicated horse-powers, 
respectively. 
H.M.S.S. Royal Oak, 13,000 tons displacement, propelled at 
18°27 and 16°5 N. miles by 11,571 and 9221 indicated horse-powers, 
respectively, 
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H.M.S.S. ‘Edgar, 7350 tons displacement, propelled at 20°49 and 
16 51 N. miles by 13,101 and 5102 indicated horse-power, Revolu- 
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sons, 10E § 
the calculation of this vessel, at the end of this paper, the second 
speed there given as 18°60, in the published data, was given, ] 


5-2 and 79°3 respectively. And I may here notice that in | believe, as 18°81 N. miles. This will be seen to be inconsistent 


with all the others, and either it, or they, must be erroneous. The 
first is the more likely of the alternatives. 


Table of Formule for the Values of E, or the Relations of Power and Speed of the following Vessels of Displacement D, at the 
Speeds V. and Revolutions of Propellers N. 


Atlantic passenger 
Names .- cae Seif vessel ? 





Anson 
Displacements ‘3 | 11,550 tons 10,600 tons 
| DV -o573.V DV, 0-166 V 
Formula(A) .. 0 -. +: 5-286 10 5598 10 
(B) - 5183 V 19° 0973 N ‘9196 V 19 1% Vv 
() 4 p? Vv 100" ~12°62)'0573 Fy yg(V - 14°67) 166 
es caret ? 4482 N 19 1983 V 
'o illustrate, test for H.M.S.8S. Edgar, E = 4°33 N 190% si 
True speeds V= 20°49 ss o> SO 
Revolutions screw = 106-2 rae, 
Then log 4°33 = “304 
Log N = 2°0261 
Values O71 V = 1°4548 
Sum, orlogE = 4°1173 
By trial data - 41173 


Durban, 5.A. 


WEAR AND TEAR OF STEAM BOILERS. 

Tue importance of having and maintaining steam boilers 
in a condition of perfect efficiency is fully recognised by all 
engineers and by most other people, and it is also well-known 
that boilers have a way of getting out of condition ; it would, 
perhaps, be more correct to say that they have many ways of 
effecting the same undesirable end, and these ways have 
been the subject of study of many investigators, but none 
have taken this study up more seriously or done the work 
more systematically than the committee of inquiry appointed 
by the Austrian Engineers’ and Architects’ Association to 
investigate, collate, and report thoroughly on injuries in 
steam boilers. The committee consists of the following 
gentlemen : Chairman, v. Hauffe; vice-chairman, Rotter; 
secretary, Wehrenfennig. Other members: Curant, Englaen- 
der, Gilsdorf, Gibel, Helmsky, Oser, v. Radinger, Rudolf, 
Schromm, Schwackhéfer, Schwarz, Waldvogel, Zeh, and 
Zwiauer, the last-mentioned being the director of the Boiler 
Inspection and Assurance Society in Vienna. The work was 
commenced some time ago, and as far back as 1891 the first 
report was published, in which were set forth, illustrated 
and described, the accidents incident to the moving boilers 
of locomotive and portable engines; now the companion 
volume, ‘‘Schiiden an Dampkesseln. Heft. II. 
an Stabilkesseln. 
Ingenieur und Architekten-Vereine. Wien, 1896,” relating 
to fixed boilers, has appeared from the able pen of 
Professor Richard Englaender, who points out that the 
delay in the publication of this section of the work is 
due to the greater diversity in the forms and in the more 
varied manner of setting stationary boilers as compared with 
boilers for locomotive machines, which, therefore, have given a 
proportionately great amount of trouble and taken more 
time. He likewise points out that any wearing away, dis- 
lodgments, or ruptures of material not incident to fair wear 
and tear, are regarded as injuries; and they are greatly on 
the increase owing to various circumstances, inter alia, the 
increased use of steam, the greater demand made on boilers, 
the great amount of material used in their construction 
owing to the development of more elaborate forms, &c., that 
they, moreover, arise from the mode of setting, the material 
employed, and the way the boilers are used. In the latter cate- 
gory is included character of the feed-water and fuel, and all 
other conditions of working and attendance. 

But, fortunately, the indications of injuries are far more 
numerous than the causes, and, therefore, the efficiency of a 
boiler can be most effectively raised or maintained by giving 
it careful attention, making periodical inspections, repairing 
any established injuries, rectifying prospective ones, and 
adopting measures to prevent their recurrence. Therefore, a 
knowledge of the damaging influences that act on boilers, 
and of the character of the indications of injuries, may 
sometimes lead to their absolute prevention, or, at least, to 
their timely treatment and stoppage. 

The object of the volume just mentioned is to provide the 
necessary information by means of drawings, photographs, and 
descriptions for the detection and prevention or treatment of 


the manifold injuries that fixed boilers may be subject to. | 
The volume is a large quarto volume, and the matter is | 


arranged in columns; in the first the character of the injury, 


with drawing; in the second the location of the injury; in | 


the third the cause of the injury; in the fourth the effect of 
the injury; and in the fifth, and last, the prevention or 
reparation is dealt with. There are forty-eight pages of this 
matter, and more than 130 different cases are considered, 
each by itself and on its own merits. 
the order of (A) changes of form, of which two kinds are 
recognised, general and local; (B) corrosion, external and 
internal. The external corrosion is caused by the action of 
the air or heating gases, and either extends as a roughness 


all over the great part of the surface of the boiler, or is | 
restricted to some small area, generally the less massive. | 


Frequently there are on the corroded surfaces little indenta- 
tions made by the rusting. Internal corrosion is due to 
either chemical or mechanical action, and, in accordance 
whether the one or the other preponderates, takes the forms 
of pittings, furrows, channels, indentations, trough or shell- 
shaped cavities. Class C includes rifts, fractures, and defects 
in material, the effects of either mechanical action alone or 
of chemical and mechanical action combined. Rifts are 
incisions that wholly or partly penetrate the thickness of the 
boiler-plating, and are due to the various strains and 
Stresses to which the tensile strength, compressibility, and 
shearing strength of the boiler material are subjected, and 


often appear where the material has been weakened by the | 


formation of channels or furrows. Fractures are similar 
disruptions of the material caused by too great or too 
frequent a tax on the flexibility of the material, frequently 
previously weakened by channels or furrows. Injuries from 
defects in material arise partly from the character of the 
material selected, partly from careless treatment in the mill 
or workshop. This shows the general character of the 





Schiiden | 
Herausgegeben vom Oesterreichischen | 


They are classified in | 


Ecrew vessels of the Royal Navy. 


Sanspareil Royal Oak Edgar 
10,470 tons 13,000 tons 7350 tons 
D’ ¥ 9°1203 V piv 10°%3V | opty 190798 V 
432] 16905 | 13°77 
5-075 V 19°2203 Vv 173-9 V 1902078 V iTV 190793 ¥ 
p? y 100% ~ 13°6)'12038 p' v 10Y ~7°418)°03073 p} Vv 10% — 14°36)°0798 
? 2252N10°881V | ggg yp O71 V 


By formula (D). 


5 -- «- 11°49 N. miles 
5 . 55° per minute 
364... .. ©6864 
1°7474 
"8442 
3°2280 By formula (D) 
3°2279 In perfect agreement 


ROBERT MANSEL. 





matter treated, and it is done in a very thorough and clear 
manner. To quote one case would be useless, to quote all 
impossible; but we may say that in Class A, first section, 
there are 6 cases; second section, 31 cases; in Class B, 
Section 1, 20 cases; Section 2,33 cases; in Clase C, of rifts 
10 cases, fractures 7 cases, of defects in material 7 cases. 

Finally, there eight sheets of photographs of distorted or 
disfigured boiler parts, and six sheets of diagrams and sections 
setting forth the various forms of fixed boilers now in use, and 
the methods employed in setting them. The whole of Pro- 
fessor Englaender’s examination leads to favourable conclu- 
sions as to water-tube boilers, and will repay close study of its 
contents, 








FEDERATED INSTITUTION OF MINING 
ENGINEERS. 

THE seventh annual general meeting of ihe members of the 
Federated Institution of Mining Engineers will be held in Cardiff 
on Tuesday, September 15th, at 12 noon, in the rooms of the 
South Wales Institute of Engineers, Park-place, Cardiff. 

Arrangements have been made for visits to the Deep Navigation 
Colliery and the Great Western Collieries on September 16th, and 
to Symonds Yat, Tintern Abbey, and the Dowlais Steel Works, 
&c., on Thursday, September 17th, 1896. 

The following programme has just been issued :— 

Tuesday, September 15th.—12 noon,—Annual General Meeting in 
the rooms of the South Wales Institute of Engineers, Park-place, 
Cardiff. The following papers will be read, or taken as read :— 

‘* Anthracite Coal Breaking and Sizing Plant at Glyncastle 
Colliery.” By Mr. W. D. Wight. 

‘The South Wales Anthracite Coalfield.” 
Davies, 

‘The Phenomena of Colliery Explosions.” 
M. D. Stuart. 

‘*Compound Winding-Engine at the Great Western Colliery 
Company’s Tymawr Pit: with Notes on its Comparative Steam 
| Economy.” By Mr. Hugh Bramwell. 

‘The Principal Pumping Engine at Llanbradach Colliery.” By 

Mr. William Galloway. 

** Automatic Variable Expansion Gear applied to Balance Slide- 

Valve Winding Engines.” By Mr. W. D. Wi ht. 

‘* Secondary Haulage.” By Mr. William Galloway. 
‘The Geology of Africa in relation to its Mineral Wealth.” By 

Mr. Walcot Gibson, F.G.S. 

‘Mining in the Argentine Republic. By Captain C. C. Long- 
ridge. 
‘Roman Iron and Steel-making in Great Britain.” 

Storrie. 

‘* Possible Extensions of the French Coalfields.” 

Bergeron. 

‘The MacArthur-Yates Process of Gold Extraction; Dry- 
crushing with Direct Amalgamation and Cyanidation.” By Mr. 
| John Yates. 

‘‘The Lake Superior Iron Ore Region.” 
Winchell. 

The following papers will be open for discussion :— 

‘Investigations on the Nature and Sources of the Suffocative 
Gas met with in Wells: together with Further Observations on 
the Black Damp of Coal Mines.” By Dr. John Haldane.— 
‘* Transactions,” vol. xi., page 265. 

‘*Road Locomotives.” By Mr. John McLaren.—“ Transactions,” 
vol. xi., page 279. 

“‘The Gobert Freezing Process of Shaft Sinking.” By Mr. A. 
Gobert.—‘‘ Transactions,” vol. xi., page 297. 

‘* Precautions Necessary in the use of Electricity in Coal Mines.” 
3y Mr. H. W. Ravenshaw.—‘‘ Transactions,” vol. xi., page 306. 

‘* Powdered Coal for Firing Steam Boilers.” By Mr. Bryan 
Donkin.—‘“‘ Transactions,” vol. xi., page 321. 

‘“‘The Southern Limit of the Nottinghamshire Coal Field.” 
3y Mr. G. E, Coke.—‘‘ Transactions,” vol. xi., page 339. 

‘‘The Indian Gold Fields.” By Mr, A. G. Charleton.— 
‘* Transactions,” vol. xi., page 345. 

** Mechanical Roasting of Ores.” 
‘*'Transactions,” vol. xi., page 369, 

Five p.m.—Annual general meeting will be closed. Seven p.m. 
| —Dinner in the large dining room at the Exhibition. Tickets 5s, 
each, exclusive of wine. In order that the necessary arrangements 
may be made, members are desired to make application for tickets 
not later than September 11th to Mr. M. Walton Brown, Neville 
| Hall, Newcastle-on-Tyne. 
| Wednesday, September 16th.—Excursion No. 1:—9 a.m.: The 
| members will leave the Rhymney Railway Station, Cardiff, for 

Treharris, v4 Lancaiach Junction, arriving at 9.42 a.m., and walk 

to the Deep Navigation Colliery, of the Ocean Coal Company, 

Limited, where they will be received by Mr. William Jenkins, general 
| manager. 12,51 noon: Leave Quaker’s Yard Junction for Ponty- 

pridd Junction, arriving at 1.11 p.m. 1.1 p.m.: Leave Aberdare 
| Junction for Pontypridd Junction, arriving at 1.1] p.m. 1.15 p.m.: 
| Luncheon at the New Inn, Pontypridd, at the invitation of the 
| directors of the Great Western Colliery Company, Limited, and 
of Mr. T, Foster Brown. 2.15 p.m.: Members may either walk 
or proceed by brakes to the Great Western Collieries, where they 
| will be received by Mr. Wethered, chairman; Mr. T. Foster 
| Brown, director and engineer ; and Mr. Hugh Bramwell, agent. 
| 4p.m.: Leave Great Western Collieries by special train for Barry 
| Docks, arriving at 5 p.m., where the members will be received by 
| Mr. Archibald Hood, deputy chairman. § p.m.: Dinner, 3s. 6d., 
| in the Exhibition, Cardiff. 

Thursday, September 1jth.—Excursion No. 2:—10.5 a.m.: The 
| members will leave the Great Western Railway Station, Cardiff, 
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for Symonds Yat, arriving at 12.46 p.m., and proceed down the 
river Wye by boats to Monmouth. Boat tickets, ls. each. 2.30 
p-m.: Luncheon at the Beaufort Arms Hotel, Monmouth, tickets 
2s. 6d. each. 3.45 p.m.: Leave Monmouth—Troy—for Tintern, 
arriving at 4.6 p.m. Walk to Tintern Abbey. 5.0 p.m.: Drive 
from Beaufort Arms Hotel, near Tintern Abbey, to Wyndcliffo 
and Chepstow, and visit ruins of Castle. Tickets, 1s. 3d. each, 
5.35 p.m.: Train from Chepstow for Cardiff, arriving at 6.38 p.m., 
other trains follow at 6.38 and 6.52 p.m. N.B.—Thie excursion 
allows the visitors to pass through some of the most beautiful 
districts of Monmouthshire. 

Excursion No. 3:—10.0 a.m.: The members will meet at the 
Dowlais Steel Works, Cardiff where they will be received by Mr, 
K. P. Martin, general manager. 1.28 p.m.: Leave Great Western 
railway station, Cardiff, for Chepstow, arriving at 2.52 p.m. Drive 
from Chepstow to Tintern Abbey, &c. Tickets, 1s. 9d. each, in- 
cluding return journey to Chepstow. 3.30 p.m.: Luncheon at the 
Beaufort Arms Hotel, near Tintern Abbey, ‘Tickets, 2s. 6d. each. 
5.0 p.m.: Drive from Beaufort Arms Hotel, near Tintern Abbey, to, 
Wyndcliffe and Chepstow, and visit ruins of Castle. 5.35 p.m.' 
Train from Chepstow to Cardiff, arriving at 6.38 p.m., other traing 
follow at 6.38 and 6.52 p.m. 








THE SEISMIC DISTURBANCE IN JAPAN. 


THE following is the official report made to the Japanese Govern- 
ment on the recent coast disaster caused by the gigantic wave. It 
is accompanied by a map and diagrams, which serve to elucidate 
the text. The copy which we have received is in English, and we 
give it just as it stands from the Times :— 

The tidal disturbance on the north-eastern coasts of Japan during 
the recent cataclysm of sea. 

The calamitous tidal wave which attacked our north-eastern 
districts on the evening of the 15th of June, 1896, is one of the 
most lamentable events which ever occurred, huge waves suddenly 
sweeping away ten thousands of houses, and destroying more than 
twenty thousands of human lives. The sad accounts have been 
wired day after day, and every newspaper and official reports were 
filled with the descriptions of fearful disasters ; but yet there is no 
certain report relating to the true features of the sea surface at the 
very moment when this catastrophe has taken place ; for it is not 
easy to observe such a phenomenon in these critical moments with- 
out a special instrument. 

Fortunately for this point our Department of Survey has been 
able to take good opportunity to register the real state of the sea 
surface at that moment by the aid of some of Sir W. Tlomson’s 
‘‘self-registering tide-gauge instruments,” which are situated at 
ten stations about the surrounding coasts of Japan under the 
direction of our department since 1890, for the purpose of observ- 
ing the tide and determining the mean height of the sea level. 

The annexed papers show the curves of tides registered by the 
instruments at three stations near the region where the calamitous 
tidal disturbances have taken place, from the noon of the 15th to 
the morning of June 17th. The names and places of these three 
stations are as follows:—(1) Ayukawa-mura, Oshiaka district, 
Rikuzen Miyagi Prefecture. (2) Hanasaki-mura, Hanasaki district, 
Nemuro Hokkaido. (3) Misaki-machi, Miura district, Sagami, 
Kanagawa Prefecture. 

Now let us examine these diagrams. From the first diagram 
(Ayukawa) we see that on the 15th of June the surface of the sea 
was very quiet through the whole day ; but at 8 h. 25 min. p.m., it 
has suddenly fallen down about 20 centimetres (6°9in.), no matter 
the time cf flocd time it was; and five minutes after it has 
suddenly risen up about 1°40 metres (4 ‘59ft.), showing the furious 
high wave attacked at that time which also after the interval of 
five minutes having down again. Since this time it seems that 
there have been the rising and falling of waves for every four or 
tive minutes, giving the curves such a shape as that of saw-teeth. 
At 9h. 30min. and 9h. 50min. p.m., the height of the waves was 
equal, and at 11h. p.m. it was nearly 2 metres (6 ‘56ft.) high ; thus 
the difference of maximum and minimum heights of the wave 
being 2°7 metres (8 *86ft.), and henceforth it gradually decreasing 
until it attained the ordinary shape of sea-level in a few days. 

In the second diagram — Hanasaki — the curve shows some 
abnormal state of sea surface at 8h. 50 min. p.m. on the 15th 
of June, and it falls about 1 metre (3 28ft.), followed by five or 
six times wave disturbances in the interval of one hour, showing 
the shape of saw-teeth on the paper, when, unfortunately, the 
string which suspended the float has dislocated out of the wheel, 
and the counterpoising weight has dropped to the floor ; thus 
registering pencil having slipped down to the lower situation, 
where, after marking some curious curves fora while, began to 
describe the straight line at length. Overflowing water has pre- 
vented one to reach the instrument until8h. 10 min. a.m. at 
the next morning, when the instrument was repaired, but the sea 
already being in usual state, the curve described shows only the 
irregularities which are usually shown after a stormy weather. 

On the third diagram—Misaki—there are: to be seen some 
unusual small curves, which began to be shown at 8h. 40 min. 
p-m., June 15th, their height being 20 centimetres (7‘9in.), and 
occurring every five minutes, but gradually decreasing the size 
until it recovered to the usual state in a few days. 

Now, comparing the above three diagrams, it is quite plain that 
the influence of the waves was slightest in the southern parts over 
the Chishi Bay, and there was the difference of 20 minutes accord- 
ing to the time of occurrence of the greatest disturbance between 
the first two stations. Hence, granting that the velocity of the 
wave be uniform, it is probable that the original centre of disturb- 
ances would be in the Pacific Ocean towards the east of Kamaishi. 
The Ayukawa station, however, is so placed that it is not in the 
direct contact with the Pacific waves, protected by Kinkasan and 
the cape of the Kurosaki on the east, and by the island Aji on the 
south. The Hanasaki station is also situated under the same con- 
dition, for it opens itself to southern direction protected by two 
islands—Uriri and Mouriri. 

Thus, if the centre of disturbance were in the equal distance 
from these two stations, the effects must have been the same ; but 
in the former station low tide occurred at first and the next high 
tide, while in the latter high tide at first and then low, denoting 
the difference of 20 minutes of time of disturbance, so that it seems 
to be probable that the first station would be nearer the original 
centre than the second one. 

The Department of Survey, General Staff, 
Toky6, Japan. 








CokE MAKING IN THE UNITED StaTes.—An experimental plant 
of the Newton-Chambers, by-product saving system for beehive 
coke ovens has been put up at Latrobe, U.S.A., consisting of a 
block of thirty 12ft. ovens in double row, fifteen in a row, and 
staggered. The chief difference between this plant and the one 
at the Thorncliff Collieries, Sheffield, England, is that here all the 
gas is passed through two 40ft. scrubbers, using a small Sturtevant 
fan in lieu of chimney draught. It is equipped with longitudinal 
conveyors on either side, discharging at one end upon a cross- 
conveyor, which, in turn, carries the coke to a sufficient elevation 
to permit it to be screened into the cars. The operation of 
drawing the contents of an oven upon the conveyor is done by 
means of a mechanical coke drawer. This plant has been furnished 
with a simple and extremely efficient apparatus for concentrating 
the ammoniacal liquor to a standard strength before shipping. The 
oil. after separation from the ammoniacal liquor, is drawn into 
tank cars and shipped. It possesses a value somewhat in excess of 
that of the tar products of the retort system, and is more easily 
manipulated. This plant, while small, is very complete. It is, 
unfortunately, at the present time not in operation by reason of 
the lack of orders for coke, but an early resumption of operation 





is now looked for. 
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TYPICAL AMERICAN LOCOMOTIVES 
THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, U.S.A., ENGINEERS 
(For description see page 238) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GfROLD AND Co., Vienna. 
CHINA.—Kg1.LY AND WALSH, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.--AsHER anv Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsie. 
INDIA.—A. J Compripce anp Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LoKscHER AND Co., 807, Corso, Rome. 
Bocca FREREs, Turin. 
JAPAN.—KEtLY AnD WALSH, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8 Petersburg. 
§. AFRICA.--Gorpon anv Gorcu, Long-street, Capetown. 
R. A. THompson AND Co., 88, Loop-street, Capetown. 
J. C. Juta anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anv Gorcu, Queen-street, Melbourne; Gcorge- 
street, Sydney ; Queen-street, Brisoane. 
R. A. THompson anv Co., 180, Pitt-street, Bydney ; 362. 
Little Collins-street, Melbourne; 7, King William-street, 
Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
N&W ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier 
CANADA. —MontreaL News Co., 386 and 388, Bt. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Oo., 88 and 85, 
Duane-street, New York. 
Sugscriprion News Co., Chicago 
STRAITS SETTLEMENTS.—KeELLy anv Watsu, Lp., Singapore. 
CEYLON —WisayartTNa and Co., Colombo. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* Ali letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must 
therefore request correspondents to keep copies. 


REPLIES. 


G. A. H. (Penithorne.)—Why not suggest at once the use of the Serpollet 
boiler for propelling road carriages? That is the sum and substance 
of your letter. The Serpollet boiler has been used with much success 
for the purpcese, 

H. W. D. (Bath.)}—The competition will be quite public, with possible 
trifling exceptions to be named ly the judges. If you refer to our con- 
ditions you will see that the competition will consist mainly of a long 
run through the English counties. 

G. T, P.—'lhe term ‘standard” as applied to sand is only of loose 
significance in this country. Interpreting the meaning not as a 
casuist, but according to custom, it appears that “standard sand” 
means a clean sharp sand, sized as you describe. Neither sea sand nor 
grit could be looked upon as fulfilling the conditions proper to be 
observed. 

J. R. C.—Why is it you cannot believe that the men who control our 
railway traffic, construct our permanent way and design our rolling 
stock, must understand their business better than any outsider? A 
moderate amount of observation on your own part on a fairly long run 
ought to convince you that it would be absolutely impossible to main- 
tain three minutes interval between divided trains. 

Fram.— Much depends on the character and the speed of movement, and of 
stoppage of the live loads. We cannot undertake to perform the work 
of determining the strength of such a structure for you, but must refer 
you to such books as ‘Iredgold’s ‘‘ Carpentry,” published by E. and 
F. N. Spon, or Cresy’s ‘‘Civil Engineering Encyclopedia,” both of 
which you can see in the Patent-office Library. The structure shown 
on the tracing is certainly not too strong. 

C. C. (Penge.)—We have no reason to doubt the accuracy of our authority, 
the Schweizerische Bauzeitung, which puts the distance from Calais to 
Paris at 298 kiloms. If the 295 kiloms. of the Nord be taken, the 
difference in mileage will be about 1-865 miles. You have, however, 
mistaken the meaning or main purport of the paragraph, which does 
not state that the whole journey is performed at seventy-five miles per 
hour, but clearly implies that at certain parts of the line that speed is 
attained, as it very probably is. 








DEATHS. 

On the 30th August, at his residence, Brooklands, Bolton, James Mus- 
GRAVE, aged seventy years. Interment at Tong Cemetery, Bolton. 

On the 30th August, at Foyers, Loch Ness, luverness, RopERT WILLIAM 
PerecrRinE Bircu, M. Inst. C.E., of 5, Queen Ann’s-gate, S.W., second 
son of Peregrine Birch, The Priory, Forest-row, Sussex, aged fifty-one, 
suddenly. 
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SUPERHEATED WET STEAM. 


WE are indebted to Mr. Bryan Donkin, jun., for an 
interesting note concerning experiments carried out by 
that veteran engineer, M. Dwelshauvers-Dery, in the 
present year. It is perhaps in some respects to be re- 
gretted that Mr. Donkin does not give many particulars ; 
indeed, we are kept very much in the dark as to the 
power exerted, the quality of the steam, its pressure, 
the ratio of expansion, and other points all influencing 
the results; but enough is said to confirm the statement 
which we have often made, to the effect that the per- 
formance of steam engines when tested is full of anomalies 
and contradictions which are practically inexplicable. It 
will be seen that M. Dwelshauvers-Dery has carried out 
a great number of experiments, the results of which admit 
of being construed in so many different ways, that almost 
any theory can be supported or upheld by them. Mr. 
Donkin has saved much trouble by classifying them, and 
arranging the figures in groups properly comparable. 
We take it for granted that the speeds, pressures, and 
powers exerted were maintained as uniform as possible. 
Indeed, if they had not been so kept, the results would 
have been chaotic. Yet even with these limitations, the 
figures must be studied with care if we are to profit by 
them. 

It matters nothing what the pressure, ratio of expan- 
sion, speed, and power were, so long as they were not 
changed during the experiments. Why, will be readily 
understood by those who give the matter a moment’s 
thought. Beginning at the beginning, it seems that M. 
Dwelshauvers-Dery used what is now well known as the 
Donkin coefficient method of ascertaining the consump- 
tion of steam per horse per hour. But it is not quite 
clear how this was done. The statement that the water 
sent through the brake wheel was utilised to test the 
accuracy of Joule’s equivalent requires elucidation. It 
was easy enough to measure the water, and the change in 
the temperature of the water; but no account appears to 
have been taken of the dissipation of heat by radiation 
and conduction, which may have been very considerable, 
and yet only to be guessed at, as itis impossible to submit 
the loss to direct measurement. This is, however, some- 
what beside the mark. The point of real interest is the 
curious effect produced on the consumption of steam by 
the drain cocks in the valve chest. If our readers will 
turn to the Table D, they will see that when the valve 
chest was not drained, the use of superheated steam 
secured an economy of 21°7 per cent. But when the 
valve chest was kept dry, the saving in steam was reduced 
by nearly one half. This was without steam in the 
jackets. As the steam was superheated 72 deg. Fah., it 
is noteasy to understand how water got into the valve 
chest, or being there, how the steam could have remained 
superheated. But, taking the statement as it stands, we 
find that the presence of water in the chest directly pro- 
moted economy. Thisis a hard saying. It is a proposi- 
tion that can only be accepted with much difficulty; but 
the puzzle becomes intensified when we find further on 
in the same table that, when steam was admitted to the 
jacket, there was a small loss, which is reasonable 
enough; but when, in addition, the chest was drained, 
the economical advantage fell from 20°75 to 8-06 per cent. 
If the steam was sufficiently superheated to prevent 
cylinder condensation, the jacket could do no good; its 





condensation, and if that is effected in another way, then 
the jacket is rendered inoperative, and may cause a loss, 
because its use augments cooling surface, the jacket 
being larger than the cylinder. That the superheating 
was sufficient to stop cylinder condensation seems to be 
proved by the inutility of the jacket. But how are 
we to reconcile this with the loss due to opening the 
drain cocks? It is not for a moment to be supposed 
that so careful an investigator as M. Dwelshauvers-Dery 
is would permit anything to escape through the valve 
chest and jacket drains but water. There is only one 
conceivable way in which the presence of water in the 
valve chest would do good. The water would find its way 
into the cylinder at each stroke, and being evaporated, 
would fatten the diagram. But it would only be so 
evaporated at the expense either of the steam which 
entered with it, or of the steam in the jacket. In the 
first case nothing would be gained, for divers and well- 
understood reasons; and as for the jackets, we see that 
the admission of steam to them did harm rather than 
good. This is, we think, the first experiment on record in 
which the admission of water to the cylinder did good. 
We say to the cylinder, because it is clear that if there 
was water in the valve chest not removed by the 
drains, it must pass into the cylinder, otherwise in 
time the valve chest would be full of water, which 
is absurd. On the other hand, if there was no water in 
the valve chest, then the drains could have no effect one 
way or the other. The difficulty of drawing a pertinent 
conclusion is aggravated by Table C, which flatly con- 
tradicts Table D; from which it appears that with 
superheated steam an advantage of nearly 3 per cent. 
was got by draining the chest. We remain, then, in 
doubt as to whether it is or is not best to prevent water 
from entering the cylinder when the steam is super- 
heated ; and we are quite unable to explain the presence 
of water at all in the valve chest when the steam is 
superheated. Perhaps the superheat only existed in the 
boiler, and the steam lost it on its way to the engine ; but 
this hypothesis must be rejected. Professor Dwelshauvers- 
Dery is not the man to call steam superheated unless it 
was superheated when it entered the valve chest. 

The best result obtained was, we are told, with super- 
heated steam of 72 deg. Fah. in the jackets and cylinder, 
the chest not being drained, when the engine used 
19°45 lb. of steam perI.H.P. perhour. This is avery fair 
result for sosmall an engine, but one that has been equalled 
in this country by non-condensing portable engines. When 
saturated steam was used without jackets and without 
draining, the consumption rose to 32°6 lb. per horse per 
hour ; that is to say, over 13 lb. of steam were condensed per 
horse per hour in the cylinder. We say ‘‘ condensed,” but it 
is not certain that condensation alone sufficed, because it 
is quite possible that some of the conditions of working 
had to be altered. Thus it might have been found im- 
possible to keep the engine up to speed, and yet cut 
off at the same point in the cylinder with and without 
jacketing. 

It will be remembered that many years ago Wetherhed 
patented in this country and the United States the use of 
combined steam. He generated a small quantity of steam 
at a high pressure in a special boiler, and he converted 
this into steam gas of very high temperature, 600 deg. 
and more. This he called “stame.” He persuaded 
himself that it possessed very special properties. With 
this persuasion, however, we havenoconcern. He turned 
a small jet of the ‘“ stame” into the steam pipe near the 
engine, and he believed that the ‘“‘ stame” converted all 
the water carried in suspension into steam. Many 
experiments were made, and, on the whole, with great 
success. The advantage Jay in using a small super- 
heating apparatus instead of a large one. Fairbairn, in 
his experiments on saturated steam, found that the 
volume increased at first “as the temperature rose above 
that proper to the boiling point very rapidly, and this he 
explained by the conversion into steam of suspended water. 
It is, of course, possible that an effect something like this 
took place in the course of Professor Dwelshauvers-Dery’s 
experiments. The whole question is very curious and 
interesting. It has long been suspected that it is quite 
possible for superheated steam to carry suspended water, 
but the suspicion has hitherto lacked confirmation. It 
would really seem, however, as though the apparent im- 
possibility was possible. In no other way can we explain 
the phenomena recorded. Perhaps Prof. Dwelshauvers- 
Dery can favour English engineers with a few words of 
explanation. His experiments tertainly appear to cover 
new ground, and as we have said, we believe that the 
results are in certain respects unique. 


SOLINGEN AND SHEFFIELD. 


Tue strike of German cutlers located in the town of 
Solingen, in Rhenish Prussia, has just been settled by 
mutual arrangement. It was not a strike of any great 
dimensions, for Solingen contains fewer than 20,000 
inhabitants, and there was nothing exceptional in the 
cause which led to the rupture. The interesting point 
about the strike was this: the Solingen cutlers appealed 
to the Sheffield cutlers, and were for the first time instru- 
mental in knitting together continental and British 
artisans. The dispute arose about two years ago. It 
occurred then to the workers in Solingen that they were 
not receiving sufficient money for their labour. They 
appealed to their employers to increase their wages. 
Their employers refused to do so, and the difficulty then 
began. It was a pretty busy time with German manu- 
facturers. They were pushing their English competitors 
very hard in the colonial and foreign markets, particu- 
larly in the great dependency of India, where, as a 
matter of fact, they have almost captured com- 
merce in the cheaper grades of cutlery and tools. 
The German manufacturer, while unwilling to grant 
his workers the increased pay they required, was 
hampered by not being able to produce the large out- 
put necessary to sell at a low price. The men of 
Solingen were, therefore, asked to go back to work, and 
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to settlement. They did so, and with truly Teutonic | which as a working fit has its sliding limit allowed, half a 


patience waited two years, when, finding themselves no 
nearer increased pay than before, they struck work. 
Then it was they appealed to their brethren at Sheffield, 
with the result that the sum of £71 11s. 8d., contributed 
by various sections of the Sheflield cutlery and file in- 
dustry, was sent to them. With the thrifty German 


peeps per inch when new, far greater after a few 
| years’ work, The mandril gives a little in the head, the 
' back centre has a slight play, the slide rest must work 
| fairly freely, and can shake a little; all these combine, 
}and the result is that the work turned out is more 
}or less irregular or oval. Truly circular cylinders can 


artisans this amount went a long way, and materially | only be made by very careful grinding with a fine stone. 
aided them in a successful struggle with their employers, | Thus, though the given allowance is enough between 


which has now terminated. 
the Sheffield Trades Council, the Solingen cutlers say 
that the practical outcome of the fight has been an 
increase in wages of 10 per cent. on the whole. Their 
Sheffield friends regard this as very satisfactory, and look 
upon the money they have sent as a good investment. 
Their business is to level up, ifthey can, the pay of con- 
tinental workmen ; for, while doing that, they materially 
help their brethren in Germany, and also aid themselves 
at home. Cheap labour and long hours have been 
amongst the means which have enabled the continental 
manufacturers to place goods upon the market at prices 
which are impossible for British manufacturers, who 
pay much more money for work done during a shorter 
day. This, with prohibitive tariffs, is really the key to 
successful continental competition; and the British 
working-man is beginning to discover that the surest 
way to maintain the wage he has, is to help his German, 
Austrian, Belgian, or French competitor to better indus- 
trial conditions in wages and hours of labour. 
uncharitable to say that this was the dominant factor in 
the help given to the Solingen cutlers, for there is no 


evidence of it in the various utterances of the Sheffield | 
Trade Union leaders in urging the Solingen claims upon | 


Sheffield generosity. But it is the truth all the same, 
and applies with equal force to almost every trade in 
which Germany has of late years succeeded in obtaining 
so large a share. The foreign workman has not the same 
free hand to help himself to better things, in more wages 
and less work, as his English brother has. Trades 
Unionism abroad is linked on to far too many * will-o’- 
the-wisps,” in socialism and anarchy, to make headway 
amongst the best class of workers; but more frequent 
contact with British people, and closer acquaintance with 
British methods, may yet bring about the revolution they 
are most in need of—the industrial revolution. 
GAUGES. 

THERE is nothing in the circle of mechanical crafts of 
greater importance to the attainment of accuracy than 
the gauge. Probably there are few better criterions of the 
standard of work any maker is likely to turn out than the 
number and perfection of the gauges he employs. Itisa 
fact but seldom understood and rarely appreciated, that 
the gauge is not a hindrance, but an assistance to the 
workman. Wherever interchangeability of parts is re- 
quired, of course, its use is an absolute necessity, but 
good makers have the wisdom to employ it to ensure the 
fit of parts which less wise workmen would be satisfied 
to make only to suit each other. For instance, one 
engine maker bores out his steam cylinders approxi- 
mately to the drawing dimensions—a sixteenth of an inch 
high or low, he does not mind, and turns his piston to 
what he calls fit, making it after the cylinder is complete. 
Another maker, on the other hand, insists on both 
cylinder and piston being accurately made to standard 
gauges. He suffers no delay waiting for parts to be 
fitted together, and any corresponding parts of his 
engine may be made at opposite ends of the works, and 
yet they will assemble more accurately than if they 
had been made only to suit each other. A great deal 
of time can be economised by the use of only the simpler 
gauges—the bar, the plug,and the horseshoe. Yet just as 
it is true that the “ copy” is not as extensively employed 
as it should and would be were its virtue fully recognised, 
so is it that a very great number of makers have not yet 
learnt the useful application of these simple instruments. 
We suppose there is no engineering firm of the slightest 
pretensions that does not possess a set of Whitworth 
plug and collar gauges. But how are they treated and 
how used? In many cases allowed to knock recklessly 
about the shops, dented, rounded, oval. No longer recog- 
nised as standards, each workman leaves with them a 
certain allowance by him considered appropriate to the 
then condition of the gauge. And how are they used ? 
With a layer of grease a hundredth of an inch thick on them. 
It must be remembered that no plug is exactly the same 
diameter as the hole to which it corresponds. The 
allowance necessary for a sliding fit, as found by Whit- 
worth, is 4a thousandth of an inch per inch diameter. 
If the plug is only a 3} of a thousandth less than 
the ring, it can only be made to enter by driving. In 
using large plug gauges this should be borne in mind, 
not that it makes very much difference, as a rule, if cor- 
responding plug and ring are used for fitting parts. 
There are certain figures laid down by Whitworth for 
the shake of a gauge in its ring, so many degrees to 
right and left implying so many thousandths over size. 
The use of these figures cannot be recommended ; if an 
allowance of afew hundredths is desired, as in the case 
of a pin working in a bushed hole, the pin should be made 
to ring gauge size, and the hole should be made to a plug 
gauge of the larger size required. Of course this means 
keeping a large number of gauges, and the expense is con- 
siderable, yet accurate workmanship has been proved to 
pay over and over again. In gauging holes or pins for 
size, where it is necessary to know very accurately the 
diameter, the plan adopted is to use the two nearest 
gauges, one of which seems a slight fraction too large, 
that is, too tight to entirely enter, or too loose, and 
the other a corresponding fraction too small. It is 
quite safe to say that the size is a mean between the 
two. Accuracy to half a thousandth of an inch may thus 
be estimated. It is not often that such is demanded. 
More often in general engineering the hundredth is the 
minimum limit. In fact, no machine will finish work 
sufficiently well to make such accuracy possible. No 
lathe will turn an absolute circle, every part of a machine 


It may be | 


In a letter to the officials of | gauge and gauge, it is not enough in the work itself. 


| Something extra has therefore to be given, but this is a 
| strictly measurable quantity, and could as a rule be 
detinitely stated on the drawing, and the correct gauge 
employed. The result undoubtedly would be— more, it 
is—better than leaving the allowance necessary to the 
judgment of each individual workman. 

The best and most accurate gauges in skilful hands are 
the point or bar gauge and its corresponding horseshoe 
or calliper gauge. These have the advantage of being 
very cheap, readily made by any mechanic, and easily 
altered through slight quantities. The bar gauge consists 
of a straight bar of steel, either round or flat, and as 
light as is consistent with strength and stiffness, slightly 
tapered towards the extremities, which are hardened, and 
the actual ends rounded off to the segment of a sphere. 
Its length is adjusted roughly by file or hammer, and, 
finally, by rubbing the ends with an oilstone. The 
dimension it represents are measured on a micrometer 
bar, and stamped clearly on its side. This form is occa- 
| sionally modified by being bent to a greater or less extent 
|in order to pass, for example, round a boring bar in a 
| cylinder. The external calliper gauge is perhaps best 
made of rectangular section steel, bent, as its name 
implies, into the form of a horseshoe, the toe portion of 
the shoe being broad, and narrowing gradually towards 
the heels. The gauge distance is between two semi- 
circular faces on the insides of the ends; they are 
hardened and adjusted with oilstone. A circular or 
slightly-flattened face is found much more workable and 
enduring than a point. The use of both these gauges 
depends on the gauger. A good man will have no difti- 
culty in recognising with them, by touch, fractions too 
small to be detected by the vernier. Their accuracy 
lies rather in the delicacy of touch of the workman 
than in the tools themselves, which give at the same time 
the possibility of the greatest accuracy and of the greatest 
error. Occasionally makers who tremble for the fraction 
of a thousandth put non-conducting handles on these 
gauges to prevent expansion from the heat of the opera- 
tor’s hands. There is no necessity for this in ordinary 
work ; it is of more importance that the gauge length, if 
great, should be measured with the calliper held in the 
position in which it is to be employed, because the lower 
arm, being supported by the manner in which the gauge 
is held while the upper is left free, the latter will, by its 
own weight, droop slightly and diminish the apparent 
dimension. These gauges are full of advantages—they 
are simple, cheap, and practically absolutely accurate, no 
allowance being necessary between the points of the bar 
and the horseshoe; they only need to be used by a good 
workman, and it is advisable that a man trained to their 
use should be employed to keep them in accuracy and 
repair and do any important work with them. It must 
be borne in mind that personal error tells on all gauges 
except plugs and collars; the effect, however, can with 
practice be reduced to a minimum. 

There is another exceedingly useful gauge that can be 
applied to all sorts of work, in combination with others or 
alone—we mean the slice or taper. This consists of a 
tapered strip of steel, marked on its inclined face with 
lines and figures, indicating in decimals or fractions of 
an inch the breadth of the wedge at each line. Its 
application is sufficiently obvious. 

Plate gauges, of course, take many special forms, as 
many as the templates with which they are coupled and 
occasionally confounded. A plate template, if made to 
plan size, marks out the work a fraction too large—the 
thickness of a scriber line in fact, no inconsiderable 
amount in fine fitting. The plate gauge should be made 
of thicker steel than the template, from Hin. to }in. thick, 
and should be carefully finished to asolutely plan dimen- 











sions. Its edges should be scraped and polished, so that 
red lead may be used on them. For not easily accessible 
places, a rod or handle should be fastened into the middle 
of the plate, by which to hold it. In, practically, all cases 
these gauges should be made in pairs—a male and 
female—which should, of course, be as exact a fit to each 
other as possible. 

A volume might be written on gauges in their various 
application, but after all was said, the fact would remain, 
and the point we wish to insist upon, that the best gauges 
are the bar and horseshoe, such inexpensive instru- 
ments, that not the poorest maker can claim exemption 
from their use. It is, unfortunately, supposed by not a 
few engineers that the manufacture of accurately-made 
machinery takes longer, and is more expensive than ram- 
shackle work. More care, as a rule, naturally means 
more time, but with the application of the proper tools, 
the care may, in many cases, be shifted from human 
shoulders to mechanical. In so simple a matter as 
drilling and tapping holes, for example, if makers 
could only see it, they would save time and get better 
results by doing both operations in the machine, or, at 
any rate, using mechanical means of some sort to ensure 
the verticality of the tap. And so with gauges, the 
makers who have tried have found that a vigorous 
insistence on all parts being exactly to plan dimensions 
has caused at once a saving in time and an improvement 
in work, for parts of the same machine which now dally 
upon each other can be completed entirely separately, 
and yet come together, if not with absolute certainty— 
there is always an error in gauging—with so near an 
approximation that the adjustment is the matter of a 
few minutes instead of hours. The best work, the most 
enduring work, is that which in the first place is the most 
accurate, and undoubtedly, after all is said and done, 
the cheapest system in the long run is to fit parts to 


gauge before ever they are brought near each other, 
Even where there is a continual change of design, or 9 
new class of machinery is being made, a careful draughts. 
man can frequently arrange for tools, gauges, and copies 
which have been used for something else, to work in again, 
Good work, however, cannot be done by bad machines 
and before many types of gauges can be of much 
service, it must be ascertained that all tools are working 
at their best, and they must be maintained at that hich 
standard. . 
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SCOTTISH RAILWAY WORKING, 

Mone than usual interest attaches to the report of the chief 
Scottish railways, because there have been large increases of 
revenue, and the effect on the working expenses is naturally g 
matter of moment. The Glasgow and South-Western lail- 
way is the first to show the results ; and it is to be noted that 
whilst it had for the past half-year an aggregate increase of 
about £35,778, there was an additional expense in working of 
about £12,000, so that the additional traffic was carried on at 
comparatively little cost. For the half-year the expenses 
were 51°17 per cent. of the traffic receipts, whilst for the cor- 
responding half of last year they were 52:22 per cent., so that 
the alteration is very favourable. It is partly due to 
cheaper fuel, but is of course mainly the result of the en- 
largement of the traffic receipts. In the past half-year, the 
Glasgow and South-Western has expended about £61,600 on 
capital account; and of this two-thirds was on lines and 
works that are open for traflic, and £17,400 on working stock, 
so that the amount that was spent on lines and works in 
course of construction was naturally very small—the line 
from Newmilns to Darvel having been opened for traflic 
before the end of the half-year. In the half-year now begun, 
the expenditure on new lines and works will be larger, the 
official estimate being £43,300, whilst a considerable sum will 
be claimed also for working stock—the largest part of the new 
works being those that were authorised in the last Parlia- 
mentary Session. The Glasgow and South-Western line 
seems to have before it some works of magnitude, as the total 
capital expenditure on works and lines for the current half 
year is estimated at £127,399, and the after-expenditure on 
these lines and works is placed at the sum of £547,059. But 
the revenue of the company is satisfactorily growing, and a 
works become completed and lucrative, that growth should be 
fuller, so that the prospect is a favourable one. ‘The line 
taps one of the richest of the districts of Scotland, a district, 
too, which has varied industry to support it, so that the 
railway has not quite the same rapidity of rise or fall in traflic 
that some of the English railways, that depend more on one 
industry, show from period to period. As the south-west of 
Scotland grows, so will the line of railway which chiefly 
serves that district. In that region, where agriculture to a 
large extent rules, there must have been some reflection of the 
dullness, and it is to be hoped that a revival in the great 
industry may further benefit this and other great railways. 
AND 


TRANSATLANTIC PROGRESS IN IRON COAL. 


AN excellent opportunity of gauging the rate of American 
progress in iron and coal is afforded by the issue, which has 
just taken place, of two interesting and important documents, 
namely, the summary authorised by the Treasury Depart- 
ment of the United States, giving the imports and exports for 
the fiscal year ended June, 1896, and ‘“‘The Production of 
Coal in 1895,” issued by the Division of Mineral Resources of 
the Geological Survey. The imports of iron and steel 
manufactures amounted to 370,546 tons in 1896, and to 
325,037 tons in 1895; while the imports of iron ore amount 
to 776,285 and 262,205 tons respectively. The exports of iron 
and steel and manufactures therecf, for the fiscal year 1896, 
are valued at 41,159,422 dols. (about £8,231,884), against 
32,000,989 dols. (about £6,400,197). These figures show a very 
great increase inthe United States exports of iron and steel, 
and of manufactures of iron and steel in the fiscal year 1896, 
as compared with the fiscal year 1895. Even in 1895 the 
export under this head was greater than at any previous 
period. It is noticeable that these results have been attained 
without the aid of reciprocal agreements. The total amount 
of coal raised in the United States in 1895 was 193,117,530 
tons, of which 135,118,193 tons represent bituminous, and 
57,999,337 tons anthracite coal. The value is placed at 
197,799,043 dols. (about £39,559,808). The exports, arranged 
in the order of their precedence, in 1895 were wire, pig iron, 
steel rails, cut nails and spikes, steel ingots, bars and webs, 
bar iron, iron rails, horseshoe and wire nails, and other items, 
including 17,379 car wheels, 252 locomotives, and 273 
stationary engines. In 1896 the order of the exports comes 
out as wire, pig iron, steel rails, cut nails and spikes, iron 
rails, horseshoe and wire nails, bar iron, steel ingots, bars and 
webs, and other items including 14,635 car wheels, 261 loco- 
motives, and 324 stationary engines. Figures of this sort are 
interesting reading to English iron and coal masters and 
engineers. 
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THE IRON AND STEEL INSTITUTE AT BILBAO. 





WE must postpone until next week all notice of the serious 
work done by the Institute. It will suffice now to say that 
the Orient liner Ormuz made an excellent passage across the 
Bay of Biscay, reaching Portugalete at 11 o’clock on Monday 
forenoon. Arrived at the mouth of the river Nervion, the 
party took on board Sir David Dale, the president of the 
Institute, and Lady Dale, Mr. Edward P. Martin, of Dow’ais 
—the president-elect—the secretary of the local reception 
committee—Mr. Woof—and Mr. Bennett Brough, the Insti- 
tute secretary. Directly afterwards the steam tug Bilbao 
came alongside with the chairman of the local reception 
committee, who is president of the Viscayan Deputacion, the 
Alcalde, or Mayor of Bilbao, the vice-presidents of the local 
committee, and Mr. William Gill and Senor Don Julio de la 
Zurtegui, the hon. secretaries. The local reception com- 
mittee included about seventy-five gentlemen who are 
interested in the iron and engineering industries of the 
Peninsula, A formal reception of the Institute took place in 
the saloon of the Ormuz, where was assembled the members 
of the council of the Institute, with a number ot ladies and the 
great majority of the party. In welcoming the Institute to 
3ilbao, the president of the local committee expressed the 
satisfaction which was felt in Spain at the cpportunity afforded 
of welcoming a distinguished English scientific society, and 
he assured the Institute that they would find every arrange- 
ment made for according to them a suitable reception, Sic 
David Dale acknowledged the welcome on behalf of the 
Institute. After inspecting the harbour and river works the 





members of the Institute had tea at Portugalete, and in the 
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evening they were entertained at a féte and concert in the 
Campos Eliseos Gardens. The excursionists returned at 
midnight to the Ormuz, which serves as the floating hotel of 
the members during their fortnight’s stay on the northern 
shore of the Peninsula. 








PROGRESS OF THE JAPANESE BATTLE- 
SHIP’ FUGI. 

Our readers will remember that on the recent occasion of 
our late venerable foreign visitor, his Excellency Li Hung 
Chang, proceeding down the Thames on a visit to the Tele- 
graph Maintenance Company’s works at Kast Greenwich, he 
was attracted by the imposing appearance of the new 
Japanese battleship the Fugi, now fast approaching com- 
pletion, in the Royal Albert Dock, by her builders, the 
Thames Ironworks Company, of Blackwall. 

That the building and completion of this fine ship is to all 
appearances likely to become a “record” one is evidenced 
by the present advanced state in which we find her, and 
which we have great pleasure in recording. 

In our issue of the 3rd of last April we briefly noticed the 
fact of this fine specimen of a battleship having on the 
previous 31st of March been safely transferred from the 
launching ways in the shipyard of the Thames Ironworks at 
Blackwall, where she was built, to the waters of Bow Creek, 
or an interval of just five months to the present date. Now, 
ina royal dockyard it almost invariably happens that the 
actual laying-down, as it is termed, of a ship, or the placing 
of the first keel plate on the blocks, does not take place until 
the ship has been designed, and some 400 to 500 tons of 
material intended for her has been worked up into keel 
plates, frames, beams, &c., ready for placing as soon as a 
building slip is available. This makes a material difference 
in the time that the ship is actually on the stocks. In 
the case of the Fugi, the actual order for the ship was 
given at the end of June, 1894, and it was not until after 
that date that her design was commenced and worked out. 
It is confidently expected, in fact intended, that her steam 
and other trials shall take place at the beginning of January, 
1897, or two and a-half years from the date of the order for 
her construction. To the ordinary observer the vessel now 
looks finished, with the exception of her guns, which are not 
yet on board; but, although numerous small details of work 
have yet to be completed, there will be ample time 
to effect these in the four months before Christmas. 
Since the launch of the ship—which was most successful, 
considering her great weight on the stocks—her propelling 
engines, boilers, &c.—which are being supplied by Messrs. 
Humphrys, Tennant, and Co., of Deptford—have all been 
put on board and fitted in place, and the funnels and casings 
are now being put in position. The masts, yards, and 
rigging are completed, and with the military and search-light 
tops on, give the ship a very imposing appearance. The 
torpedo net booms are all in place round the ship and in 
working order; the boat hoists are in position ready for 
steam ; the anchors and cables are all stowed and ready for 
letting go; the capstan gear being finished and awaiting its 
steam trials. 

Above the decks all the bridges, chart houses, and conning 
towers are up and nearly completed. The skid beams and 
crutches are all ready to receive the boats, which are being 
made by the shipbuilders, and are specially strong and sub- 
stantially put together, being made of mahogany and beauti- 
fully finished. 

On the upper deck the Gin. gun sponsons are completed 
and waiting for the guns. The mountings for the casemates 
on the main deck are all in position, and the pedestals for the 
3in. and 24in. guns are complete and fixed in place. On going 
below the same completeness and finish is noticeable. On 
the main deck the cabins are nearly complete, waiting the 
upholstery ; the crew quarters for messing are finished, and 
the galleys all in place and ready for fire-lighting. 

One feature in connection with the officers’ cabins in this 
ship must not be overlooked. As a safeguard against fire, 
all the partitions, doors, &c., of the cabins, are made of sheet 
metal, as little wood as possible being used in their con- 
struction. These parts are getting their final finish at the 
hands of a number of Japanese artists, who are busily 
employed in japanning them, a thing never before done in 
any English-built warship. 

On the belt deck the same state of forwardness of the 
work is perceptible, all the pumps being in complete working 
order; but it is when preceeding still further below in the 
ship to the store-rooms and magazines that the near approach 
of the vessel to completion is the most marked, all these 
compartments being painted out and finished ready to 
receive the stores and ammunition. 

The armament of the Fugi is being made by Sir W. 
Armstrong and Co., of Elswick, and its due delivery will 
ensure the completion of the ship in six months short of the 
time originally agreed upon. The Japanese naval authorities 
in this country are highly pleased at the prospect of this 
early possession of the first battleship for their navy. 
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AMERICAN BLAST FURNACE PRACTICE. 
3y JNO. L, STEVENSON, 
No, III. 
SPECIFICATION OF Cast HovsEs. 


THERE will be two cast houses, each 60ft. span by 150ft. 
long and 25ft. to lower chord, with a space of 50ft. 
between them. ‘These cast houses and intervening space 
will be covered each by a wrought iron roof carried on 
wrought iron columns, thus forming three contiguous 
buildings, the two centre rows of columns serving in | 
common for outside and middle roofs. The buildings will 
be divided into eight panels from centre of furnace to | 
gable end, each panel being 18ft. 9in. long centre to centre 
of columns. The outer sides of these buildings will have 
a band 13ft. wide of No. 20 corrugated iron running their 
whole length, which will extend from 4ft. below chord to 
within 8ft. of hearth level. The gable ends will likewise 
be sheeted with No. 20 corrugated iron from peak down 
to same level. The roof also will be covered with No. 20 
corrugated iron. 

Columns.—The columns will be of 4in. by 3in. by 7 lb. 
angle iron, four in number, securely riveted together by 
plates and lattice bars. The columns of the two centre | 
lines will have their tops extended so as to properly 
receive the heels of the adjoining trusses, to which each 
will be securely bolted. 

Truss.—The rafters will be built of two angles, 3in. by 
2khin. by ;%;in. by 5} 1b., and one plate 6in. by jin. The 
lower chord will be built of two angles, 3in. by 2tin. 
by 4,45 lb., and one plate 6in. by }in. The main and 
secondary struts will be of angle iron, 2}in. by 3}in. by 
lin. and 2in. by 3in. by jin. respectively. The tie bars 


will be so proportioned that the tensile strain on net , 
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cross-section shall not exceed 12,000 lb. per square inch. 
The whole will be securely riveted together with jin. 
rivets. 

Purlins.—Purlins will be of Z-iron or angle iron, 3}in. 
by 23in. by 63 lb., trussed with jin. round rods, and will 
be spaced on plane of rafters about 5ft. Gin. centres. 
Lateral bracing 3in. square with llin. upset ends, will be 
placed in two panels or bays of each building. 

Ventilator.—The ventilator placed in each of the three 
roofs will be 6ft. wide, 3ft. high, and 112ft. 6in. long. 
The rafters and posts of same will be 3in. by 3in. by 
5,5 lb. angle iron securely-attached to main rafter. 

SPECIFICATION OF ENGINE Howse. 

This engine house, 38ft. 6in. wide inside, 106ft. long 
inside, and 38ft. high, will be a brick building, walls 
being 18in. thick and strengthened with twenty 23in. 
pilasters. Roof will be strongly framed and covered 
with slate. Floor will be 2in. thick, laid on joists 3in. 
by 14in., said joists to be spaced 15in. apart and to be 
efficiently stayed for heavy loads. The building will be 


| supplied with a full complement of doors and windows. 


SPECIFICATION OF VERTICAL AUTOMATIC CUT-OFF 
BLowi1ne ENGINE. 
This specification embraces six engines, to be of the 


| following dimensions and style :—Steam cylinder, 42in.; 


blowing cylinder, 84in.; stroke, 60in.; piston displace- 
ment, per revolution, 384 cubic feet ; usual working speed, 
30 to 40 revolutions per minute ; displacement at average 
working speed, 13,440 cubic feet per minute ; pressure of 
air discharged, 51b. to 10 lb. ! 
Bed-plate.—This is of box form, measuring in. deep 
and 12ft. total length over all. The bearings of main 
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shaft are let into bed-plate and babbitted, but so placed 
that the transverse strength is not thereby diminished. 

Main shaft.—The main shaft to be of wrought iron, 
14in. in centre, with bearings 12in. diameter, 24in. long. 
This shaft will carry two fly-wheels. 

Fly-wheels—These wheels are made in two segments, | 
bolted together with two bolts at hub, and wrought links 
shrunk in rim. They are counterbalanced and faced on 
rims to insure steady motion. The wheels are 16ft. 
diameter and weigh 14 tons each. 

Housings.—These are of the flat pattern, strongly 
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Piston.—The piston will be 8}in. deep, fitted with an 
iron bull ring and one packing ring, and follower made in 
halves. 

Piston-rod.—The piston-rod for both steam and blast 
cylinders will be in one continuous piece 5}in. diameter, 
with an eye in the centre, through which is fitted the 
crosshead pin 6in. diameter. 

Crosshead.—The crosshead will be a solid forged 


beam, on which the bearing for connecting-rods will be 
5tin. diameter, 6in. long. 
Connecting-rods.— The connecting-rods will be of 
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ribbed, tapering at the side. The housings carry the 
steam cylinders, which are firmly secured to each other, 
thereby leaving space between cylinder and bed-plate 
perfectly free, at the same time strengthening the whole 
structure. 

Steam cylinders.——The steam cylinders will be 42in. 
diameter, with a thickness of metal of 13in. 

Steam and exhaust valves.—These valves are of the 
Wheelock automatic type—as shown on drawing. The 
valve seats on which the straight valve works are care- | 
fully ground in slightly tapered holes running entirely 
through cylinder. Each steam valve is worked from the 





wa ee . 
: aed ¥ 
; oie. : 
H 120+ ger ‘ 
: 18.0 Sthech Line H 
Se thea . a ‘ 
; : 1.3 ; 
; : .: H 
7 
: | Vs \ 
: ‘ ii : 
: ‘ . 3 ; 
‘ : ‘ H 
‘ H 1; : 
: : 5t ' 
; ' Is ; 
: : sre ‘ 
‘ ' | : i 
* i! ‘e 
3 7 3 
‘e : IL ' 
~ ' oF 2 
*. 4 : 4 1: ‘ 
fy: ---20.0--b-4----- ! ‘ "22.0----+ sree : 
i + 
i: ; an ; 
; : : tj ! 
Is < 
’ s ‘ 1 ° ‘ 
: Is H /s : 
‘ : ' 1s ‘ 
I 
: + ; [3 ; 
: ‘ ; : 
: RIL ---4- ' Iw ' 
: | % ' . ot ; 
' ie $ IZD->-- ' | 
ae 4 — : ae } 
j 


wrought iron, 4%in. diameter at the upper end, 4%in. 
diameter at the lower end, and Tin. diameter in the | 
middle. The upper and lower straps will each be fitted 
with a gib and key and brass bearings. The wrist pins 
will be 5in. diameter, 6in. deep, fitted into the fly-wheel 
centre plates. 

Blast cylinder—This will be 84in. diameter, with a | 
thickness of metal of 1jin. The blast piston is 114in. | 
deep, and fitted with a wood ring, set out by steel | 
springs. The blast cylinder is carried on the housing, to | 
which it is strongly secured. | 

Blast cylinder heads.—The blast cylinder heads are | 





piston speed of 350ft. per minute as a regular and con- 
stant duty. 


PAINTING. 


All the iron work throughout the entire plant will 
receive one coat of good mineral paint after erection. All 
the structural work will be painted one coat before being 
shipped from the shops. We also agree to furnish four 
stock charging scales, Riehle Brothers’ latest improved 
pattern, two for coke and two for ore. 

Having completed the specification of the two 17ft. by 
75ft. furnaces, the general arrangement will be very 
readily understood by the plans which have been published, 
giving the relative positions of the furnaces, stoves, 
engines, boilers, &c., which may be otherwise disposed to 
suit the locality, and giving also some details of cold 
blast mains, by which it will be seen that either of the 
furnaces may be worked by one or all of the blowing 
engines, so that any pressure, or, more correctly speak- 
ing, any number of cube feet of air, may be driven through 
either furnace when found necessary. 

The installation is designed for a lift to each furnace, 
which for fast driving will be found more advantageous 
than would the single lift. The furnaces are not con- 
nected by any gangway at the tops, means being provided 


| of ascending to the platform of each furnace indepen- 
| dently of the hoist. 


The stoves are of the Whitwell type, and are so well 
known that it is not necessary to give any drawings of 
them, but it should be mentioned that many improve- 
ments were made in their general construction by Mr. 
James P. Witherow, of Pittsburg, and that they have 


| given very satisfactory results in maintaining the heat at 
| an even temperature. 


I may mention, in passing, that the whole of this plant 


| was constructed by the above firm, whose name as blast 


furnace engineers and contractors is known throughout 
the United States by all engaged in the iron industry, and 
by many in this country. 

While on the subject of stoves, I may mention that the 
present tendency, in hopes of increasing the output, is to 
construct stoves of unusually large dimensions to the 
detriment of numbers. This may be economy in first 
cost, but not economy in working the furnace. There are 
no objections to large stoves provided the numbers are 
not unduly reduced, for stoves do not work with the same 
satisfactory results when the time on gas is the same as 
the time on blast, as when more time is allowed on gas, 
for fire-bricks give out their heat more readily than they 
absorb it. 

There is no doubt that two large stoves are less costly 
than three of somewhat smaller size, but will the two 


exhaust valve, and fitted with grab and disengaging gear | divided into two portions, for inlet and outlet valves. | large stoves give the same results in the working of the 


connected to governor, by which the cut-off may be varied | There are eighty-one inlet and seventy-six outlet valves, | furnace ? 
The whole of the gear is worked | 5in. diameter, composed of a seat screwed into heads | ally where there are only two or three furnaces in the 
| and brass valves, which have a leather washer riveted to | group; when five or six furnaces are worked together, 


from Hin. to jin. stroke. 
by excentric from main shaft. 


Experience tends to prove the reverse, especi- 


Throttle valve.—This is of the web-dise pattern, care- | their faces to form joint with seat, and fitted with a | three or more stoves to a furnace may appear an unneces- 
fully fitted and ground into seats inside cylinder casting, | 
and operated from front of engine. 


spring to relieve friction and insure quick closing. 
Guarantee.—We guarantee this engine to run at a| 





sary and extravagant expenditure, but the cost will be 
fully repaid by the results obtained, provided always that 
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other details of the furnace equipment are adequate to the 
make intended. In any case, each furnace should have 
its maximum of stove-heating surface, irrespective of 
quality of ore used. 

In defence of what must be called the American prac- 
tice, and which is nothing more or less than common- 
sense practice, I must mention a statement made to 
me ashort time age:—‘‘ We are aware that they have 
very great makes in the new plants in the United States. 
but when the plants have been adopted in this country 
they have so far not been very successful.” 

No doubt the above statement is true enough in itself, 
and proves that there must have been a want of knowledge 
of that system, as well as of modern blast furnace 
engineering generally. As to the great makes being the 
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production of new plants, many furnaces in the States 
producing large makes were built before furnaces in this 
it iy which are still making their 500 tons per week or 
under, 

The adoptions and alterations were, as a rule, com- 
menced at the wrong end. An alteration of this kind 
came under my direct notice some years ago in England, 
when a furnace 61ft. high was raised to 80ft., with a bosh 
of 21ft. or 22ft., the bosh line being low in proportion to 
the height of the furnace, owing to the flat angle. As 
the blast was not increased either in quantity or heat, 





the change was a failure, and the furnace was reduced to 
its original height, which brought it to its ordinary make 
of about 2000 tons per month. 

It is pleasing to note from Mr. E. W. Richards’ address, 
that the management of Messrs. Bolekow, Vaughan, and 
Co., are alive to the necessity of a higher quantity of 
blast, and that they, at all events, have not commenced 
at the wrong end. 

The complete furnace section published herewith needs 
very little explanation to those acquainted with blast 
furnace work. It will be seen that the diameter of the 




















f aa ~ 
i a 
suited <Wo> } 
JNA arts 
Py “ie Oo > ' ' | 
ee) it | ' 
a Va 
! i i 1 ---- -<--, 6.0--- -- 
\ | 4 at wey 
a} ! S { j 
9 | ~~ .) 2 ; ! 
~~ i ' { 
+ ! \ ‘ : 
; S. a7 | rte l 
Se 4 3 { 
1 2 . 4 : , 
i 2z20+4-+ ' | 
et | 
| | ¥ : 
: ' y 1g'lo2- 
< 170"k--¥ ! | ; 
7 ' 
' j | ; 
| ! i | 
7 ' 
o ! ' | 
a 
t ' | | 
100"; >} H H | 
“al i ' H 
Sy Vv v : P 





N° 5. 
AMERICAN 


BLAST FURNACES 


bosh is considerably smaller than is the custom to give 


to furnaces of that height, not only in England but in | his furnace. 












‘Epeyleer. 


bosh of a furnace with short columns, owing to a great 
portion of it running above the lintel plates, so that high 
columns are strictly advisable. 

Fast driving has always been objected to by furnace 
managers in this country, not merely on the old scare of 
the too rapid destruction of the inner lining, but in reality 
for want of experience in furnaces rapidly driven. 

In regard to fast driving, I may relate, that during my 
engagement in Pittsburg I was sent by my firm, at the 
request of the New York owners of a blast furnace at 
Saxton, Pa., to see what could be done with the furnace, 
which had been going wrong for some months past. 
There were two furnaces, one of which only was working. 
On arriving I found there was only a thin violet flame 
in the stoves and under the boilers. The front of the 
tuyeres was hollow; material within 4ft. of the bell when 
lowered. Hardly any flame at the top of furnace. The 
furnace was hanging. 
The pressure of blast 
was nearly 34 Ib. 

After putting all 
available gas on to 
the stoves and firing 
the boilers with coal, 
I raised the pressure 
of blast to 5 1b., keep- 
ing at that pressure 
for two hours, at the 
end of which time an 
improvement in the 
shape of more gas 
showed itself. Ithen 
raised the pressure 
to 8lb. This I could 
not have done if the 
plant had not been 
designed with plenty 
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ial of engine power. 

No. 8 The manager in 
charge, who had no 
experience of fast 


driving, was so alarmed that he was afraid I would burst 
By evening the furnace was down without 


Europe. The bosh line is about one-third the distance | accident, with plenty of gas for both stoves and boilers. 


from top of crucible to stock or burden line. 


| That pressure was kept up, and the make next twenty- 
The advisability of building in bosh cooling plates | 


four hours was 90 tons of good No. 2 Bessemer iron. 


cannot be too much impressed upon furnace proprietors. | Size of furnace, 17ft. by 75ft. 


| These can be carried higher than shown in this section, | 
and even beyond the lintel plates if required ; but it must | excessively large boshes in proportion, or rather out of 
| be borne in mind that, unless they are constantly well- | proportion to the height—on the old excuse of poor ores 





The dogged persistence in building furnaces with 


| supplied with water, the water plates will do more harm | —is surprising to those who have seen the working of 


| than good. There is great difficulty in protecting the | furnaces designed and fitted up with all adequate appli- 
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ances, and with plenty of blast, stove power and tuyere 
area, for a good proportionate make from ores of 45, 50, 
and 65 per cent. of iron. 

The plea that the ores are poor in iron cannot be any 
longer valid, for if from the said poor ores a poorly 
designed and equipped furnace can make 500 or 600 tons 
a week, we can readily imagine that improvements in 
the furnace will mean considerable improvement in the 
output. 

The notion that such or such shape furnace is best 
suited to ores of certain districts does not hold good. 
It was thought at one time that the Cumberland ores 
were too heavy for tall furnaces. The best answer is 
the practice in the United States, where furnaces 75ft., 
S0ft., and 90ft. high are working successfully, as is well 
known, on Lake Superior ores, whereas 70ft. and 75ft. 
furnaces are working on southern ores. 

The sections published herewith are furnaces of Besse- 
mer, near Pittsburg, and others in the United States, 
which have given very high results, mostly on Lake 
Superior ores. The smaller sections are simply types of 
English furnaces, which, let us hope, will ere long dis- 
appear. 

I will conclude by giving in the following table the 
sizes of seven different furnaces, with the tuyere area and 
blast power necessary for each, which are all based on 
the American practice. 


Dia. Height Dia. Number Dia. Cubic feet 
of of of of of of air 
besh. furnace. hearth. tuyeres. tuyeres. per minute. 
Feet. Feet. Feet. Inches. Inches. 
14 60 ... Ba 4... 6 DB cc 1 36,400 
15 So... 86 6 Diiene 20,450 
16 oe ns 9-0 7 54 .. 25,100 
17 Win xs 28 8 eee 31,500 
18 o.. .. 09 8 64 ... 35,700 
we: <a, Wiss a 189 8 74 14100 
Be se eee NOs ul BO ae. aco Be £3,200 
For charcoal practice the quantity of blast required is 


considerably less. 

The furnaces, of which small sections are given, are 
situated at the following places in the United States :— 
Fig. 1, Ashland, Wis. (charcoal); Fig. 2, Rome, Georgia; 
Fig. 3, Crozer, Mi.; Fig. 4, Middlesborough, Ky.; Fig. 5, 
Stenbenville, Ohio; Figs. 7 and 8, Barrow, England. 
b, C, F, G, H, I, Carnegie Steel Company, Braddock, Pa. 








THE RAILWAY SECTION AT CARDIFF 


EXHIBITION. 


Two-FirtHs of the whole space at Cardiff Exhibition are 
given up to the engineering department, which comprises 
the contributions of the principal railway companies ; the 
electric power plant of Messrs. Strode and Co., Osnaburgh- 
street, N.W.; the four steam boilers of Messrs. Babcock and 
Wilson, Queen Victoria-street ; and the machinery in motion. 
3y far the most interesting feature in this section is 
the display of locomotives and railway coaches from the 
earliest time. With a little trouble the visitor can form for 
himself a complete panorama of the history of railways in 
the United Kingdom. The trouble is entailed by the hap- 
hazard way in which the models have been thrown together. 
No attempt appears to have been made at a chronological 
arrangement. The catalogue lends little assistance, since 
the objects sare unnumbered, and the handbook itself is 
without an index. The excellence of the railway department 
is undoubtedly due to the untiring efforts of Mr. T. Hurry 
Riches, C.E., locomotive superintendent of the Taff Vale 
Railway, whose official position gave him exceptional oppor- 
tunities for enlisting the support of other companies. It is 
a pity that his labours, and those of his colleagues, were not 
b2tter supplemented by the compilers of the catalogue, which 
is about the most slipshod production of the kind ever pro- 
duced for an important exhibition. But the trouble of 
tracing the evolution of the English passenger railway need 
not be irritating if the course of inspection follow the order 
of these notes. Outside, there is an actual and time-worn 
relic of the primitive railway carriage. There are two of 
them. One is a composite, with a central first-class com- 
partment, and a second-class compartment at either end, only 
the first-class being cushioned, and the three suggest the 
kennels of which, it is said, that no self-respecting sportsman 
would place his dogs. The other is an open wagon, innocent 
of shelter, with plain wooden seats, and this was the “ P.P.,” 
or third-class coach of the olden days, when railways were 
a new institution in the country. The buffers are springless 
round blocks of wood, and the couplings are five links long, 
and must have been always loose. It puts a strain upon the 
imagination to believe that the contemporaries of our fathers 
rode in vehicles which were inferior to the cattle trucks of 
the present day. This curious survival of the past is un- 
lettered, unlabelled, and in keeping with the character of its 
third-class accommodation, it is exposed to the sun and the 
rain, the authorities apparently thinking that such a derelict 
is unworthy the protection of an awning. These coaches, it 
is said, were in use on the Bodmin and Weybridge Railway 
until twenty years ago. 

Within the building, and among the Lancashire and York- 
shire Railway exhibits, will be found two models which con- 
trast with the Bodmin example, and with one another. Here 
is the ‘ Experiment” carriage, designed by George Stephen- 
son in 1825, the body that of the old stage-coach, with box 
and back seats, in which the travellers sit “facing both 
ways,” and fitted with two pairs of wheels supporting a 
platform on which the coach body rests. Here also is a third- 
class coach, used on the North Staffordshire line in 1839, 
more capacious than its Bodmin prototype, covered with a 
flat roof, with an iron railing to enclose the outside luggage, 
but without the sign of a window or other aperture for light 
orair. In the same collection is the model of a second-class 
coach, as used on the Manchester and Leeds Railway in 
1839, not much more comfortable. Next to it is an illustra- 
tion of the development of the passenger carriage in the 
model of an up-to-date Lancashire and Yorkshire bogie com- 
posite and lavatory carriage, carrying twerty-four first, ten 
second, and ten third-class passengers. But when one looks 
for the last results of this process of evolution there is really 
an embarrassment of riches. Look at the model of the 
{ luxurious saloons shown by the London and North-Western 
Railway, and the nearly full-sized section of a Great Western 
Railway sleeping car. The former company, too, sends a 
reminder of bye-gone days in a model of a composite carriage 
used in 1842, made at the Preston Works of the Northern 


of that year as the finest railway product of ‘‘ proud Preston.” 
The * P, P.,” or Parliamentary passenger, was carried in the cen- 
tral compartment, and it is worthy of note that fifty-four years 
ago there was a glass-fronted coupé for first-class passengers. 
In this connection may be noticed also a remarkably well- 
executed model of a mail train—a guara’s van and two Post- 
office wagons—with nets and discharging and lifting apparatus 
complete. It appears to be modelled on a North-Western 
type; but it comes from the museum at St. Martin’s-le- 
Grand. 
The evolution of the railway, however, is illustrated still 
better in the locomotive exhibits, which vie with the ship 
models in the maritime section for number, variety, and one 
would fain say beauty. Here, Mr. Riches may well enoughclaim 
that he has created a historical retrospect in object iessons. 
It is more comprehensive than anything that has been seen 
before out of London. It does not go far enough back to include 
the primitive engine of the Dartmouth blacksmith, nor is there 
anything to recall James Watt. There is nothing either to 
remind one of Trevethick the Cornishman, or Rees Jones the 
Welshman, who between them constructed the first locomotive 
engine put to practical use ; and that ina Welsh exhibition may, 
in a friendly way, be described as a regrettable omission. But 
old Blenkinsop, a pioneer, is represented, and so, in a most 
substantial way, is George Stephenson. A large photograph 
from Euston depicts the Rocket and tender, with Stephen- 
son standing by. A combination model represents Stephen- 
son’s first railway bridge at West Auckland, a fragile-looking 
trestle erection; his original engine is on the rails above, 
with its extraordinary superstructure of tubes, valves, and 
gear. The progress of the locomotive may be traced through 
its intervening stages, including the North Star of Sir Daniel 
Gooch, to the same engineer’s most notable achievement at 
the time, the famous Lord of the Isles. This has been a 
familiar object at many an exhibition, but it may not be 
amiss to recapitulate some of the particulars which made it 
the marvel of its day. Built at Swindon in 1851, it con- 
tinued running between Paddington and Newton Abbot until 
May, 1892, making a total mileage of 789,300 miles. That is 
a good record for forty years’ continuous work of a locomotive 
with one boiler. 
The stages of the transition from the Lord of the Isles 
to the highest type of modern narrow gauge locomotive are 
not so clearly shown at Cardiff, so far as models are con- 
cerned; but a number of photographs from the leading 
railways in a measure supply the missing links. Of the 
most recent achievements of the railway workshops, however, 
there are not a few excellent representations, some of them 
constructed to show the mechanism in movement, from the 
Great Western, North-Western, North-Eastern, and Great 
Northern companies; while the Midland supplies a series of 
framed photographs of its most powerful machines. The 
most notable, as it is the most popular, exhibit of the North- 
Western Company is a working model of Mr. F. W. Webb’s 
compound express passenger engine Dreadnought, justly 
regarded as the pride of Crewe in 1884. But there is no 
finality in locomotive construction, and since then, as our 
readers are aware, Mr. Webb has exceeded himself by pro- 
ducing engines of still greater power and speed. The Dread- 
nought has two high-pressure cylinders of 14in. diameter by 
24in. stroke attached to the outside frame-plates between 
the middle and leading wheels, driving directly on to the 
trailing wheels, and one low-pressure cylinder of 30in. 
diameter by 24in. stroke, driving the central wheels. The 
driving wheels are of 6ft. diameter, and the leading wheels 
3ft. Gin. The weight of the engine is 42 tons 10 cwt. 
Historical interest of another kind belongs to a collection, 
from Swindon railway works, of sections of rails in use on 
the Great Western line from 1838 onwards. This reveals 
constant change in form and weight, not so much a con- 
tinuous progress, apparently, as frequent experiment, though 
through all the variations of type it is easy to see that a 
“a continuous purpose runs.” While the weight of one 
type of rail yearly increased from 45 1b. per yard in 1838 to 
72lb. in 1847, trials of heavier rails were made in some of 
those years, and, in fact, the exhibit fails in what might 
have been its lesson, because the dates affixed to the speci- 
mens are not accompanied by a statement of the section of the 
line on which the railswere laid,so as to enable one to estimate 
the greater or less strain of the traffic. The bullhead rail 
is seen in use by the Great Western Company as far back as 
1847, on the Gloucester and Cheltenham branch, the weight 
being 841lb. per yard; but the standard buliheads here 
shown are dated 1894, and weigh 921b. and 81 lb. per yard 
respectively. There are on the same stand examples of a 
heavy compound rail, undated, and of a patent rail of Mr. 
Thomas Ellis, 1862. The Taff Vale is the only local railway 
exhibiting in this section. From the company’s Cardiff works 
come a working model of a high-pressure horizontal engine, 
designed in 1884 by Mr. H. F. Golding, chief draughtsman 
in the locomotive department ; a model, also working, of Mr. 
Morgan Jenkins’ locomotive; and a capital model of a Taff 
Vale coal-tip at Penarth Dock, fitted with the patent 
appliances of Mr. S. Thomas, to minimise breakage as the 
coal descends from the wagon into the hold. 
Photographs, if less interesting than models, are not with- 
out their value, and those of modern locomotives exhibited 
by the Vulcan Company, Newton-le-Willows ; Sharp, Stewart 
and Co., of the Atlas Works; and Messrs. Neilson and Co., of 
Glasgow, are not the less valuable for the evidence they 
afford that, for the best class of engines, orders come to this 
country from all parts of the world. The locomotives of 
Neilson’s make include a Fairlie for the Mexican Railway, of 
which the illustration may be usefully compared with a 
handsome brass model of a Fairlie in the South Ken- 
sington collection; together with express, goods, and 
tank engines for Chili, the Cape, the Indian State Railway, 
the North-Western of India, the Netherlands State Railway, 
and the West Australian lines—the latter being a 14-wheel 
tank engine. But before leaving the railway section, we 
are bound to make reference to the working model of Messrs. 
Beyer, Peacock, and Co.’s electric locomotive. This machine 
is constructed to receive its power either from an overhead 
wire or a conductor placed between the metals. The 
field of the electric motor contains two armatures, 
each of which is independently connected to one of the driving 
axles by a pair of inclined coupling rods, working upon cranks 
placed at right angles to one another, the axle-box guides 
being also inclined to receive the thrusts of the coupling rods. 
The merit of this arrangement, it is hoped, is that it dispenses 
with the heavy armatures which would otherwise have to be 
attached to the axles, and provides for the transmission of 
power direct to the wheels without the aid of toothed gearing, 
rope, or chain. Another feature of the Gorton engine is that 
the working parts are all raised above the axles, and are thus 





model—quarter size—from the London and South-Eastern 
Company, of a first-class carriage on the Oude and Rohileung 
Railway. It has certainly an un-English look, and the 
internal fittings do not suggest the idea of coolness which 
one is apt to associate with comfortable travelling in a torriq 
clime. it is, however, an uncommonly well constructed fag 
simile, and the circumstance is worthy of note, inasmuch ag 
the work was put together by native artizans in the Lucknow 
shops of the Oude Railway Company, under the supervision, 
of course, of British engineers; but that does not detract 
from the workmen’s credit. 








EXPERIMENTS ON A STEAM ENGINE AT LIEGE 
UNIVERSITY, BELGIUM, BY PROFESSOR 
DWELSHAUVERS-DERY, 1896. 


NOTES BY MR, BRYAN DONKIN, M.1.C.E, 


For the last few years Professor Dwelshauvers-Dery hag 
been making, with his students, some interesting experiments 
on his single cylinder horizontal surface condensing steam 
engine, provided with a brake pulley, cooled by water. Steam 
is introduced into the three jackets, barrel,and covers, or not, 
at pleasure. Superheated or saturated steam is used. All 
measurements are made so that a heat balance is obtained 
in each experiment. The cylinder of the engine is 1ft, 
diameter, and the stroke 1ft. 11Zin. These experiments have 
been going on for some years, and it may be interesting to 
give a brief summary of some of the results which Professor 
Dwelshauvers-Dery has arrived at. 

Experiments with a brake pulley to obtain the mechanical 
equivalent of heat.—The professor made several very exact 
experiments to obtain the mechanical equivalent of heat due 
to the rise in temperature of a certain quantity of water 
cooling the hollow brake. This brake absorbed a certain 
quantity of power, and so much heat was put into the pulley, 
By a water cooling arrangement this heat was continuously 
taken away by the water, cold water going in and hot water 
running out. The quantity of such water was very accu- 
rately measured by means of a circular orifice, previously 
gauged by tanks with extreme care. He thus had all the 
means of ascertaining the power absorbed by the brake, the 
quantity of water, and its rise in temperature. The mecha- 
nical equivalent of heat, as found by Rowland, is now 
generally admitted to be 778 foot-pounds per Fahrenheit 
unit. This, in metric measurement, is equivalent to 426-3 
kilogramme-metres per calorie. The mean of six brake experi- 
ments made by the professor works out at 427-22 kilogramme- 
metres, or higher than the first figure by a tenth of 1 per 
cent.—a very satisfactory result. The mechanical efficiency 
of the engine in these experiments was 88 per cent., or, in 
other words, 12 per cent. of the total indicated power was 
absorbed by working all the parts of the engine itself. 

Experiments relating to the advantage of draining the s 
chest, using steam jackels, and also superheated steam.—To 
determine the consumption of steam in pounds of water per 
indicated horse-power hour, the professor calculated the 
experimental results as follows :—He took the number of 
thermal units actually used by the engine per indicated 
horse-power per hour. Then taking the number of thermal 
units per pound of steam as 1179, he obtains the number of 
pounds of water per indicated horse-power hour. This is 
the right method when it is desired to compare the pounds 
of water per indicated horse-power hour from different 
steam engines, and particularly when some engines use super- 
heated and some saturated steam; or if they work with 
different steam pressures. With regard todraining the steam 
chest or the steam jackets, the hot water can either be sent 
down the drains to waste, or the heat in them utilised by 
being pumped into the boiler. It is, therefore, necessary to 
calculate separately the pounds of water per indicated horse- 
power hour in these two very different cases, and this has 
been done in the following tables. In this way the economy 
has been obtained separately for each of these three questions, 
viz., draining of the chest, steam jackets, and superheating 
the steam. Engine working condensing in all cases. 

TABLE A, 


f 


tea 


Consumption of 
steam in Ibs. per 








Draining the | Steam in three I.H.P. hour. 
N Kind of hot water from! jackets, barrel, | ———’-———, 
— steam. steam chest or and two covers The hot. pot 
not. or not. drained \"* t “ 
water | W&ter 
being sent to 
wasted, Boiler. 
1 Saturated Not draining. No steam in 32°64 0°00 
steam jackets. 
2 do. Draining. ditto 30°43 | 29°61 
3 do. Not draining. Steamin jackets; 24°57 | 24°00 
$ do. Draining. ditto 21°81 | 21°10 
5 Superheated Not draining. |No steam in 25°56 | 0°00 
steam (72° F. jackets. 
of superheat.) 
6 do. Draining. ditto 27°06 | 26°92 
7 do. Not draining. ‘Steamin jackets) 19°47 | 19°16 
do. Draining. ditto 19°83 19°42 


Steam pressure, §0 lb. Cut-off, one-tenth. Working, condensing. 


TABLE B, 


The economy due to the draining of the steam chest only is obtained 
The economy is 
part of hot water 

being being 


wasted. | utilised. 


by comparing in the case of 


ys See Per cent. |Per cent: 
2and 1 | Saturated steam and no steam in jackets 6°87 | 9°29 
4 and 3 | - pe steam in jackets 11°27 | 12°68 
6 and 5 |Superheated steam and no steam in jackets) —5°87 | -5°33 
8and7 pe », and steam in jackets oe 1°82 h 1°34 





The sign minus (- ) indicates a loss instead of a gain. 
TABLE C, 
Economy due to using steam in the three jackets is obtained 
Percentage of economy 


is as follows, the drained 
water being 





removed from the mud and dirt. A description of the Rail- 





Union Railway, and borne in triumph in the Guild procession 





way Exhibition should not close without mention of the large 


by comparing in the case of lost. | utilised. 
bees ‘aa Pa "Per cent.|Per cent. 
3 and 1 Saturated steam and not draining the chest 24°72 2 5 47 
4 and 2 ie », and draining the chest 28°27 | 28°73 
7 and 5 |Superheated steam and not draining the} 23°80 25°02 
chest e ‘ 
» and draining the chest} 26°72 27°86 


8 and 6 | 


” 
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TABLE D, 


Yhe economy due to superheating only (amount of superheat, 72 deg. F.) 
is obtained 
Percentage of economy, 
the drained hot water 
being 
lost. 


being 


y comparing in the case of utilised, 


Per cent.|Per cent. 


5 and 1 No steam in jackets and not draining chest) 21°70 0°00 
6 and 2 ” ” and draining the chest) 10°98 9°07 
7and 8 Steam in jackets and not draining the chest) 20°75 20°16 


8°06 7°97 


and draining chest 


sand 4 ” ” 


The best experiment in this single-cylinder engine in the 
consumption of steam was with superheated steam of 72 deg. 
Fah. (of superheat), both in the cylinder and jackets, and 
not draining the chest, which resulted in 19-45 lb. of steam 
per indicated horse-power hour. The least economical was 
with saturated steam without jackets and without drain- 
age, When the engine used 32:6 Ib. per indicated horse-power 
hour, Comparing these two results, there is an advan- 
tage of 41 per cent. in favour of the combined effect of using 
superheated steam both in the jackets and inside cylinder, as | 
compared with no jackets and no draining, and saturated | 
steam. It is well to add that this steam engine was not | 
made for greatest economy, but for educating the University | 
students in all the practical details of making engine tests, 
taking diagrams, and accurately recording results an | 
education which has had great success at Liége, and is very | 
popular with the young men. 








CYCLE MECHANICS. 
By H. K, Lanpis, E.M.° 

Tue amount of interest manifested by the American ae in 
this form of locomotion and physical exercise has justified the in- 
vesting of immense sums of money in the manufacture, advertising, 
and sale of cycles, and the establishing of an industry which 
already is making itself felt as a factor in the business world. 
Tobacconists do not sell as many cigarettes; jewellers find the 
usual presents a growing drug on the market ; piano manufacturers 
complain; theatre managers look worried, while saloon keepers 
yawn in their doorways; and all because a pleasant outlet for 
stored-up vitality within the reach of all has appeared, not as a fad 
of the hour, but as the result of eighteen years of development. 
The present ‘‘ safety” model was designed scarcely eight years 
ago, while the universal pneumatic tires have been in use but five 
years, and yet the men who furnish recreation to our people already 
claim disastrous inroads into their province by the new industry. 
In this development the most noticeable feature in bicycle con- | 








10ft. vertical in 100ft. horizonal, this weight will increase to 60 lb., 
going down, and decrease to 40 lb. when coming up. 

Compression of tires.—Leave the wheels in the same position 
supported by a rope about the seat post and tied perpendicularly 
to the plane of the machine ; attach a large wire loop to both shaft 
nuts of the forward wheel ; put a 12ft. bar through this loop with 
the short end attached to the floor and the other in the hards of 
an assistant ; another man may note with a rule held vertically 
when the tire is compressed the required distance, while the 
pressure applied is read from the scale beam. ‘The tire is first 





| increases 


inflated very hard and the weight taken every eighth inch com- 
pression ; after this series a little air is allowed to escape and 
another series taken. When the results are plotted they will 
resemble the curves here given. The deductions to be derived 
from the test are that very hard blown tires follow Professor Kick’s 
law of proportional resistances, 7.¢., the ratio between the pressure 
required and the deformation produced is constant and the curve 
a straight line. But as the tire becomes less and less inflated, the 
ratio of pressure to compression decreases gradually as the pressure 
The natural deduction is that very hard tires have a 
constant degree of elasticity under all degrees of compression, 
while soft tires compress easily under small pressures and less so 
as the pressure increases. They are, therefore, easy to ride on 
roads where the vibrations are small, as the long swings of soft 
tires are cut up by the many vibrations which would make a hard- 
tired machine tremble uncomfortably. But on roads whose ampli- 
tude of vibrations exceeds gin. comparatively loose tires should not 
be used. A tire must never be loose enough to allow it to com- 


| press until against the rim, and thus transmit shock to the frame, 


and as this would ——- at half the pressure with a flabby tire as 
with a firm one, such loose tires should not be used on rough 
roads, and should be ridden cautiously over car tracks, crossings, 
&c. A compression of § of an inch under the weight of rider and 
machine will represent probably the general safe and at the same 
time pect mrte 2 degree of inflation. Cyclometer readings depend 
upon the compression of the tires. A hard tire without rider 


| traverses 7ft. 4in., with rider 7ft. 1}in., while a tire where 132 lb. 


compresses it ‘jin, will traverse but 7ft., a loss of 5 per cent. for 
the cyclometer. 

Centre of gravity.—Letus conceive the horizontal distance between 
the shafts of the fore and rear wheel as a balance arm having the 
weight on the fore wheel tire on one end and that on the rear 
wheel tire on the other ; as the wheel isin equilibrium, this balance 


| arm would be supported at its centre of gravity, and, therefore, 


the weight of the forward wheel times its end of the balance arm, 
which we will call X, will equal the weight of the rear wheel times 
its horizontal distance from the centre of gravity, 45°5 — X in., 
or 52 x X = 104 (45°5 — X), from which X = 30°3 in. from the 
fore-wheel shaft. A vertical through this point will be the line in 
which the centre of gravity will lie. By changing the elevation of 
the rear wheel, another locus of the centre of gravity is obtained 
in the same manner with the platform scales as in the first test 
mentioned. By taking observations with two different elevations 
of 15 deg. and 20 deg. inclination on both wheels, including the 


struction has been a reduction in the weight of a machine from ' horizontal, there were five loci found which should have gone 
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Fig. 1—Compression of Inflated Cycle Tires under Varying Pressures 


35 1b, to 60 Ib. in 1879 to 18 1b, to 261b, in 1896—approximately a 
00 per cent. reduction. Granting that the material used was not 
excessive in quantity in the first machines, it naturally follows that 
the material and method of design is twice as efficient in a 96 | 
model, In this shaving down process the experience of the repair 
shop, and graphical solution of stresses, supplemented by data 
obtained by actual laboratory tests, were put to use, for the cycle 
of to-day is a complicated mechanism which usually breaks where 
least expected. The factor of safety in the present machine may 
be taken at 14, so that, with this small margin of safety, it is 
necessary for the rider to know just where the weak points are in 
a machine, and just how much stress they will bear, in order that 
he may avoid accidents and understand the whyfore of the various 
facts he learns by experience. To this end the experiments 
which follow were undertaken, and in order that each wheelman 
interested may make the tests for himself, the method employed 
will also be described. 


I,—STATICS. 

Weight distribution.—Let us take a rider who weighs 131 lb. and 
a fully equipped wheel which weighs 25 1b., or both together 156 lb. 
Place the machine with rider so that the fore wheel rests upon a 
platform scales: when his body is in the position of coasting, the 
scales read 46 lb.; erect, 47 1lb.; average position, 52 lb.; middle 
position, 57 lb.; scorching, 601b. Or, in the average position of a 
graceful rider, one-third of the weight rests on the forward wheel, 
and the remaining 663 per cent. on the rear wheel. In order that 








Fig. 2.—Centre of Gravity. 


Weight of equipped wheel, 25 lb.; weight of rider, 131 Ib.* “Double 
circles are the centres for wheel and rider alone, while single rings are | 
for both together. C, coasting position ; U, upright ; A, average position ; 
M, medium between U and §; 8, scorching attitude ; W, wheel alone. 


the tests should be amenable to comparison, they were made on a | 
Columbia road machine. Pulling up on handle bars decreases this 
weight about 3 per cent., back pedaling increases it about 2 per 
cent., while forward pressure on the pedals decreases it about 
6 per cent. These figures will vary somewhat for each rider. 
From this we conclude that the forward wheel rarely carries more 
than one-third the weight in ordinary riding. On a hill rising 
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| 90,000 Ib., and a nickel steel untempered 100,000 lb. 


| or over. 





through the 'same point. The intersections 
were close enough for the purpose, and 
showed the centre of gravity of machine 
and rider whose body inclined 20 deg. from 
the vertical to be at the forward point of 
the saddl2 on the machine tested. On the 
cycle diagram will be seen the centre of 
gravity of rider—double circles—rider and 
wheel—single circles—and of the wheel W 
in their relative positions ; these will vary, 
of course, with the weight of rider and 
design of the wheel. It is a curious fact 
that these centres lie in a line with the 
point of contact of the fore wheel with the 
ground. It will be seen that the centre 
of gravity is highest while in a coasting 
position ; in case a great obstruction is en- 
countered, the position of the feet at the 
top of the forks will prevent the body leay- 
ing the wheel, and the whole weight will be 
raised through the height of one foot and 
take a header. When the rider has his feet on pedals he is simply 
projected forward over the handle bars, [the machine remaining 
behind, so that the striking energy imparted to the wheel by the 
high velocity and mass will be that due to the motion of 25 lb. 
instead of the total!156, leaving a wheel unhurt which would other- 
wise be wrecked; the rider—well, he somehow escapes with a 
couple of bruises, and has a good story to tell while resting under 
the shade of some wayside tree. This wheel would overbalance 
on a 60 per cent. {up grade, or a 112 per cent. down grade, hills 
usually not attempted in riding. 


~ 300 




















Fig. 3.—Seismograph for Recording Vibrations in Bicycles. 
The style passing through a lead weight is held in place by rubber bands. 
Instrument is attached to upper tube in front of saddle. 


Strength of parts.—It is estimated by those who have given the 
subject some attention that the factor of safety of a ’96 cycle is 
but 1°5, or that it is but 14 times as strong as it should be, while 
in most other mechanisms it is four. This is a small margin for 
accidents, but the demand for light wheels has been so strenuous 
that they were put out at the sacrifice of strength. There is but 
one way in which this can be compensated for, and that is by 
using the highest grade material obtainable, regardless of price. 
The present low carbon—0‘20 per cent. carbon—steel used in 
bicycle construction requires 70,000 lb. to pull apart a lin. square 
bar; a high carbon—0‘50 per cent. carbon—steel will require 
After 
annealing, which is the condition of all brazed parts, the strength 


| of low carbon steel falls to 50,000, high carbon steel to 65,000, and 
| nickel steel—5 per cent. nickel—remains about 100,000 ; so we see 


there are two superior metals already within reach which will 
probably be used in the’97 machines. Converning handle bars, there 
is not much to be said except that a soft steel bar can be bent by an 
ordinary strong man, though a tempered nickel steel bar requires 
a pull of over 450 Ib. to bend it—more than the average rider will 
care to exert. This means that nickel steel quenched at about 
1600 deg. Fah. has a tensile strength of 200,000 lb. a square inch 
This, to the man accustomed to work structural steel, 





with compression dises for United States ordnance at the Bethlehem 
Iron Company’s works, and without causing the steel to become at 
all brittle. 

It will require a ton and a-half of weight gradually applied to 
the seat post to crush a frame of good steel, and yet 700 1b. hori- 
zontally applied to the front wheel shaft—the rear one being 
fixed—will cause the lower front tube to buckle on its lower side ; 
the upper front tube will buckle on its upper side by reason of 
vertical forces. The front quadrangle is poor construction, and 
owes its strength to the stiffness of the jointing alone. When the 
joints are strong encugh, the stress falls as a bending moment on 








Fig. 4.—Seismograph Curves from a Bicycle. 
curve made by fore wheel going over an object lin. square; II., same 
for rear wheel; III., curve made by cycle being ridden forcibly against 
a tree; 1V., curve showing comparative intensities and directions of 
vibrations on smooth macadam roads; V., same on rough macadam 
road, to same scale as IV, 


the tubes, producing buckling usually about 3in. behind the 
steering head. It is to be hoped that at some future day this style 
of truss will be modified in accordance with the best methods em- 
ployed in bridge design. ‘The chain usually has a factor of safety 
of 7 ; at a speed of ten mies per hour there will be a pressure on 
the pedal of 471b., and a tension on the chain of 1061b. The 
method of determining this is simple. Pressure on pedal times 
length of crank centre to centre will equal the tension on chain 
times the radius of large sprocket wheel, or power times power 
arm equals weight times weight arm. Thus: 
47 x 6°75 =X x 3, or X = 105 °75. 

A tire at ordinary inflation will squash flat at 450 pounds and 
will burst at 200 1b. per square inch pressure. A wheel will 
buckle at from 600 Ib. to 800 lb. pressure. When a joint is brazed 
carefully and pinned, the tube will break before it pulls out, 
but, unfortunately, even the Riintgen rays will not show defects 
in brazed joints, and those manufacturers who depend entirely 
upon brazing to hold their tubing together are often troubled with 
tube pulling out. With a first grade wheel, two million successive 
bumps are necessary to break it, while cheap wheels break under 
one-third that number. Low carbon steel tube subjected to 
successive stresses beneath, but near, its elastic limit will break at 
the end of 300,000 revolutions ; high carbon steel will withstand 
over 400,000 stresses; while nickel steel requires a million and 
a-half. It must be remembered that cold drawn steel tube is never 
as strong as the steel in the original billet, so that a bar of these 
materials will give higher results. 


II, Dynamics, 


Traction.—The writer has asked of a number of wheelmen their 
opinion as to the force required to push them along, and received 
answers ranging from 20 lb. to 75lb., the average estimate being 
50 1b. on macadam roads. According to D. K. Clark’s formula for 
locomotive traction on iron rails, a drawbar pull of a pound is 
necessary for a weight equal to that of a bicycle. Robert Wilcox, 
of London, has deduced the equivalent for bicycle traction in 
ounces as 

T= ha oe at 
100 : 
adding 0°5T for speeds over five miles per hour. For ten miles 
per hour this would be a traction of 13°12 oz. Mr. Rudolph 
Hering, our eminent civil engineer, states that the traction on good 
macadam is eight times that oniron rails. Applying this factor, 
we get a tractive force necessary of 6°56 lb. This disagreed 
so far from the wheelman’s estimates that a spring balance was 
tied to a machine, and a horse drew the writer along at the speed 
required with feet on pedals, but exerting no driving force, along 
a good macadam road, giving the average drawbar pull as 4lb., 
and on mud roads as 6lb. These tests were repeated to confirma- 
tion, showing, in addition, that increasing the speed appreciably 
increased the power required, and that ordinary hills required 
12 1b. to 161b. to climb. Any wheelman can make these tests 
himself. The resultant of 4 lb. horizontal pull and 156 lb. vertical 
was so near the vertical that tire adhesion was very little decreased ; 
in fact, it would require a tractive force of about 25 lb. to decrease 
the weight on tires 1 lb, so that tires are not at all liable to slip on 
firm roads, A formula for determining traction would necessarily 
be an empirical one, including a coefficient for each kind of road, 
the velocity of travel, weight of machine and rider, and a constant 
for friction of bearings and tires. However, the spring balance 
pull will give exact results, though not with the same degree of 
analysis that formule would. If records were kept by clubs and 
individuals of the traction and vibration on the roads they ride 
over, and these data incorporated in their road maps, it would tell 
wheelmen exactly what they want to know and do away with 
such elastic grading as pretty good, fair, middling, &c. All that 
is required for traction is a small spring balance half a pound in 
weight and a strong cord attached to the balance, by which a com- 
panion wheelman can tow him along. : 

Pressure on pedal.—This is derived directly from traction. At 
the speed of ten miles an hour the foot should press upon the 
pedal uniformly throughout the half revolution with a pressure P, 
the total pressure by both feet per revolution being 2 P ; however, 
while this pressure, which is only entirely effective at half stroke, 
is moving through the diameter of the crank circle—1‘125ft.—by 
a roundabout way, the resistance, which is constant, acts 


P 
Laz pounds, or 


2; 


through the semi-circumference, and is, therefore, 


22 in = 1-43 P foot-pounds per revolution of the crank. 
‘ 
While the crank makes one revolution, the wheel tested travelled 
16°86ft. Ten miles an hour is 14°7ft. per second ; therefore the 
work done on the pedal would be 1:24 P per second, which is 
equal to 41b. traction acting through 1 °47ft. or 4 x 14:7 = 1°24 P, 
from which P = 471b. on smooth macadam, and for 61b. traction 
711b. on mud roads. This pressure can also be determined by a 
spring or compression dynamometer placed on the pedals or by a 
strong rubber bag placed on the pedal and connected by means of 
a tube to a pressure gauge fastened to the hand!e bars. 
Work done.—Four pounds acting through 14°7ft. per second will 
x 14-7 x 60 _ pane ° -686- 
33,000 0°106-horse power per minute, or 0°636 
horse power per mile. This can also be found from the pressure 
on the pedal. In either case this quantity of total work is done 
by the rider. 
Energy of motion.—When a wheel stops suddenly, the quickness 
with which the rider gets off his machine depends upon his weight 
and the velocity at which he is going. A number of experiments 
were made to determine the static pressure exerted upon the front 


require 





may seem an exaggeration, but the writer has seen it daily done 





wheel wher stopped suddenly. Not possessing an accurate dyna 
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AITCHINSON’S FIELD GLASSES 


Fig. 1 





GLASS. 


mometer for high pressures, the spring balance with sliding AITCHINSON’S IMPROVED FIELD 
recorder was attached to the long end of a 19 to 1 lever, and the 
other fastened to the bicycle as it passed. At the velocity of 4:47 
miles per hour the recorded pull was 111b., which was equivalent 
to 200 on the cycle. Eleven pounds caused the index to pass 
through 7ft., or }4 foot-pounds on a leverage of 19=17'4. The 
actual weight stopped was the weight of the machine, as when 
the pedals are vertical the body leaves the saddle at once on 
stopping. Energy of motion, therefore, will be represented by 
4 Me? or 4 x 38 x (6°56)? = 17:2 x lever arm 1 = 17'2, coming 
very closely to the work done on the balance. However, when | 
the rider purposely clung to the saddle, or when the pedals were 
in a position where he could brace himself against them, the 
energy of motion was higher, showing that 8lb. in one caso and 
30 lb. in another of the rider clung to the machine. The average 
pressure was about 2501b. for a velocity of 45 miles per hour, 
which would be just sufficient to compress the tire up to the rim. 
At the velocity of 12 miles per hour, however, this pressure would 
be sufficient to crush the wheel, while eight miles per hour would 
endanger the frame at a point on the lower tube near the steering 
head. 

Vibration.—There is more enthusiasm stored in a smooth road 
than the civil authorities are willing to acknowledge. Personal 
comfort of the rider is directly proportional to freedom from loose 
stones, ruts, and jolts on the road. In considering the best means 
to record such vibrations occurring near the centre of gravity, the 
ordinary seismograph was found too inconvenient, as vibrations 
were often too great; relative results and direction of vibration 
were what was wanted. The instrument was therefore constructed 
as here shown, and the accompanying curves secured. It will be 
noticed that the pencil style, held against tl paper by the tension 
of a rubber band, is free to move in all directions against approxi- 
mately equal resistances. We have not the space at disposal for a | 
full discussion of these curves. They can be calibrated to actual | 
distances by riding over a series of objects whose height is known, 
and noting the amplitude of the resisting vibration curves. Inthe 
impact curve III. the first sharp dip indicates a sharp rising of the | 
rear wheel while the tire is compressing, the long top curve to the | 
rear the measure of the shock, and the deflection in the upper | 
eft-hand corner a settling back of the rear wheel. When the 
front wheel passes over an inch obstruction I., the resultant vibra- | 
tion is in the direction of a line drawn through the saddle pommel | placed round the head, and the glasses are then worn as 
and a point about 4ft. in front of the point of contact of the front | shown in the diagram, Fig. 2. It is quite easy, while keeping 
wheel with the ground. When the rear wheel passes over the same | the glasses in place, to see under them for the purpose of 
— slighty pr ccna ag vel protege eng = a — of | writing or sketching. The arrangement seems likely to be 
Seetien make a little more than a right angle with each other, ee — - lee CAST gs at Tifle renee: and, ba 
and thus the writer gets the maximum effect in an all around | act, under all circumstances where it is necessary to make 
shaking up. On a smooth road there is more rear wheel vibra- | observations and take notes at the same time. 
tion IV., and here an easy saddle would do good service ; but ona | 
rough macadam road the front wheel takes the line of vibration 
through its shaft V. and makes good its claim to the majority, and 
here is where a scorcher longs for springs on his handle bars. This 
is a subject which bears extended investigation, and especially 
so as motor cycles and horseless carriages are coming into the | 
field for those comfort-loving folks who object to any very vigorous 





We have already illustrated and described the very 
ingenious field and opera-glass invented and patented by Mr. 
Aitchinson, of Fleet-street and the Poultry, and the accom- 

| panying engravings illustrate an improvement in using them, 
also devised by Mr. Aitchinson. 

It will be remembered that the glasses, being made of 
| aluminium, are extremely light. By fitting them with a 
special nose-piece and a head strap, they may be worn as 
easily as a pair of spectacles, leaving both hands free. 

Fig. 1 shows the method of attaching the nose-piece, 
which is effected by slipping the plate on the eye-pieces at 
B B, and then pushing in the staple shaped key F, in Fig. 3. 
The operation does not take four seconds. The straps are 











PNEUMATIC DYNAMITE GUNS AT SAN FRAN- 
CISCO. 
A POWERFUL battery of pneumatic dynamite guns has been 
shaking up. | established at San Francisco, on a new design of an inventor named 
Economic considerations.—The bicycle in its various forms has | Rix, so it is stated in the July and August numbers of the Journal 
of the U.S. Artillery. There are two air compressors of duplex pat- 


had ked effect i making. Philadelphia has a toll road 
Tae kas ee st Oe ot ct, tern, each of about 400-horse power capacity. The airis pressed in 


for wheelmen alone. Brooklyn has a cycle path across Long | : = 5 
Island. Pressure is brought to bear on civic authorities every- the first cylinder to 75 1b. per square inch, and then cooled from about 


where, which induces them to improve their roads. Vibration and | 220 deg. temperature to about the temperature of the water in a 
traction affect the citizen on a wheel as well as the “cabby” on | cooling tank used for the purpose. In an intermediate cylinder it 
a coupé, or the unfortunate passenger in a Fifth Avenue stage. | '8 pressed to about 4001b. pressure, and again cooled. In the third 
As a result, the abomination of rough macadam or granite blocks | °Ylinder it is compressed to 2000 Ib., the air being delivered at a 
is rapidly giving way to asphalt in the East, and vitrified brick in | *e™perature of about 358 deg., again reduced to 65deg., and con- 
the West. The traction on asphalte is one-quarter, and on brick ducted into the storage receiver. The engines used are of Meyer's 
one-third that on good macadam streets, so that the reason for this | CUt-off style, and work well, as does the whole of the machinery, so 
preference is evident. If wheelmenevery where wouldcollecttraction | it is reported. About 460 cubic feet of air at 20001b. pressure are 
and vibration data, they would aid the work on good roads and | “élivered per hour, which piece than sufficient. The mechanical 
win the applause of engineers who are working to the same end, | “ficiency of the plant is 85} per cent. The air after passing through 
Such records are more convincing than high priced opinions. the intercoolers is delivered into twenty-four storage tanks, each 
10in. in diameter and 24ft. long, containing about 650 cubic feet. 
These tanks are connected with firing ‘‘ manifolds” of complex 
construction, designed to admit the air to any or all of the guns or 
storage tanks. The air in these storage tanks is at 2000 lb. pressure, 
while in the storage tanks of the guns it is at 1000 1b. pressure. 
The guns weigh 70 tons each, and are 50ft. long with 15in. bores, 








AMERICAN SHOT AND ARMOUR.—The Journal of the United 
States Artillery for July and August last gives an account of the | 
test of 12in, and 8in. Wheeler-Sterling and Carpenter armour- 
piercing projectiles against some Harveyised 12in. and 8in. plates, 
which had been rejected on account of defects, but which appa- | firing projectiles of any calibre from 8in. to 15in., the difference 
rently had not suffered in their resisting powers. A 12in. Wheeler- | between the full and sub-calibre being made up by wood sections 
Sterling shell striking with 1800 f.s. velocity broke off a corner of a | round the projectile, which leave it when it clears the muzzle of the 
plate, but broke into fragments itself ; some portions of the pro- n. The projectiles vary in length, from 11ft. in the 15in. calibre 
jectile got through the plate, which, however, was imperfectly | to 8ft. in the 8in. calibre. The guns are traversed through 360deg. 
supported. Both Wheeler-Sterling and Carpenter Sin. projectiles | by an electric motor, placed within one of the supports of the gun ; 
entered to a sufficient depth to produce a back bulge ; both broke | elevation up to 350 deg. is also effected by the same motor. The 
up. Captain Sampson concluded that for the future the velocity | greatest range obtained with the 8in. projectile carrying 1001b. 
in acceptance tests of 12in. projectiles should be increased from | of dynamite was slightly over 5000 yards. The 15in. shell, carry- 
1662 to 1850 f.s., and of the 8in. higher. It appears that the shell | ing 1000 1b. of dynamite, has a range of 2000 to 2500 yards. The 
manufacturers last November informed the Government that they | firing is said to be accurate ; 8in. projectiles showed a variation in 
could supply shells which, with 40 per cent. more velocity than the | range of from 5000 to 5070 yards, and the lateral width of the 
old requirements called for in testing projectiles against oil-tem- | rectangle covering the points of impact was 30 yards. 
pered plates, would penetrate the length of their own calibre into The actual explosive used in the shells is ‘‘nitrogelatin,” com- 
a Harveyised plate. This was doubted, but the Department took | posed chiefly of nitroglycerine and gun cotton. The mechanism of 
them at their word, increasing the velocity, however, 10 per cent. | the shell is intricate, devised to explode the charge on direct or 
above what was asked. At present the plates are beating the | lateral impact, or with a delay action of from one to three seconds, 
projectiles. Smokeless powder giving 2600 f.s. velocity has been | Each projectile costs about 1000dols. At Fort Point the 15in. 
tried in the States, both for firing and bursting charges. In the | shell at 2000 yards threw up a column of water from 350ft. to 400ft. 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AnD 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was a good tone on ’Change at Birmingham to-day—Thurs. 

day. Manufacturers report a steady volume of current business 

and most of the works and furnaces are in regular employment, 

So far, the present quarter’s turnover of iron and steel is described 

as one of the best recorded for two or three years, particularly in 

black and galvanised sheets, tube iron and steel. Makers state 
that the exports for this month will be equally as good as those for 

July and August. Some manufacturers report their output as sold 

to the end of the quarter. 

In finished iron the production of marked iron is not large, and 
prices remain at £7 to £7 12s. 6d. Merchant bars are a little 
stronger, and are quoted £6 5s, to 46 10s. Common bars are 
quoted at £5 7s. 6d. to £5 15s., but their selling price is an average 
of £5 12s. 6d. Black sheet makers report offers to book well into 
next quarter at a rebate from present prices, but makers prefer to 
wait, hoping for better prices from the es agp of the export 
trade. Present prices are £6 15s. for doubles, and £7 15s, for 
lattens. Galvanised sheet manufacturers are well off for orders for 
roofing and other sheets, both for home and export. Tube strip is 
£5 10s. to £5 12s. 6d.; angles and tank plates are £5 15s.; hoops 
are £6 10s.; stamping sheets are £9 10s.; thin strip, £6 ; nail rod, 
£6 10s. to £6 15s.; and puddled bars, £3 15s. 

Steel continues in brisk demand at £4 5s. to £4 7s. 6d. for 
Staffordshire blooms of Bessemer make. Siemens billets are 
£4 10s. to £4 12s. 6d. Angles and girders are £5 12s. 6d.; and 
soft sheets, £7 5s, 

Pig iron has not changed much the last few weeks. The firm 
tone of the Glasgow and Cleveland markets tends to uphold prices 
in the Midlands. Northamptonshire forge is 40s. to 41s.; North 
Staffordshire and Derbyshire is 41s. to 42s.; and Lincolnshire, 45s, ; 
Staffordshire cinder pigs are 35s, 6d. to 36s, 6d.; part mine, 40s, 
to 42s. 6d.; and all mine is 55s. 

Good contracts have been secured by the railway carriage and 
wagon companies, who have been busy for some months, and have 
excellent prospects for the rest of the year. Ironfounders have 
good orders for pipes and engineers’ work ; bridge builders and 
boiler makers continue well employed, as are also most of tho 
heavy hardware trades. 

The issue yesterday of the notices in connection with the 
Northern engineers’ lock-out is regarded with some apprehension 
in this district, as it is understood that the lock-out, if carried to 
its full extent, will mean the throwing out of employment of 
almost 80,000 operatives, which cannot fail to interfere indirectly 
with trade in the Midlands. The belief is persisted in, however, 
in this part of the kingdom that some means out of the difficulty 
will be found before the 12th instant, which is the date the notices 
are to come into effect. 

An appeal has been issued to trade unionists and others, in the 
West Bromwich district, to subscribe £15,000 in £1 shares to esta- 
blish a new works for the manufacture of springs. At present only 
half the capital will be called up. The Committee who have the 
matter in hand have secured premises in George-street, West 
Bromwich, close to the works of Messrs. Salter and Co., whose 
springmakers to the number of about a hundred came out on strike 
some weeks ago, for a 12 per cent. advance in wages. 

At the works of Thomas Parker, Limited, electrical engineers, 
of Wolverhamoton, a re-arrangement of hours has just come into 
operation. Instead of starting each morning at 8 a.m. and leaving 
at 6 p.m., with an interval for dinner, the works will in future be 
open from 6 a.m. till 5 p.m., and an hourand a-half wili be allowed 
for meals, whilst the closing hour on Saturdays will be noon instead 
of 1 p.m. 

A sausfactory start has te2n made at Wednesfield in weldless 
steel tube drawing, which is a new industry for that immediate 
locality. The statutory first meeting of shareholders in the 
Reliance Tube Company has just been held, when the chairman 
Mr. 8. J. Whitfield—was able to announce that they had made 
contracts with various cycle manufacturers and merchants for a 
year’s output from October this year to October next year, and 
they were in treaty for further orders, which if they came to hand, 
will necessitate an increase of the present drawing plant. The 
directors see nothing in front of them to — a favourable 
working of the business, and they hope to declare a dividend in 
March next. By increasing the capital from £20,000 to £25,000 
the company would be able to lay down eight additional draw 
benches ; this would give fourteen in all, making it one of t'e 
largest tube making plants in the district. 

The Bradley Hall Ironworks have been purchased at auction by 
Mr. J. East, Princes End, for £11,300, to which figure the bidding 
rose from £3000. The auctioneers were Messrs. Thomas J, Barnett 
and Son, of Wolverhampton. The sale took place in order to close 
a trust estate. The works are situated on the Birmingham Canal, 
near to the Pothouse Bridge, Bilston. The machinery and plant 
are in good working order. The premises are freehold, and the 
area of the estate is four acres. The plant is excellently adapted 
for the production of high-class sheet iron. The property was sold 
as a going concern. 








NOTES FROM LANCASHIRE, 
(From our cwn Oorresp mdents.) 

Manchester.—The Manchester Iron Exchange on Tuesday, 
although only moderately attended, with perhaps not quite so 
much business doing as had been coming forward since the previous 
Tuesday’s meeting, maintained the stronger tone reported in my 
last notes. During the week there has been asteady upward move 
in outside brands of pig iron offering here, representing an advance 
of quite 6d, to 9d. per ton upon the quotations of last week, and in 
some cases of ls. over the minimum rates ruling recently. For 
local and district brands makers’ quotations remain unchanged, 
but they are very firm at their full list rates, and some of 
the Lincolnshire makers have under consideration a return 
to the rates ruling prior to the recent quite unexpected 
reduction in foundry qualities, Delivered equal to Manchester, 
Lancashire foundry remains at 46s, 6d., less 24; Lincolnshire 42s, 
net cash, and Derbyshire 45s. to 47s.; with forge qualities 44s., 
less 24, for Lancashire, and 42s, 2d. net cash for Lincolnshire, 
delivered Warrington. Makers’ quotations for outside brands are 
not now under 46s, 7d. net cash for Middlesbrough, delivered by 
rail Manchester ; 47s. for Eglinton and 47s, 6d. for Glengarnock, 
net prompt cash, delivered Lancashire ports ; with Eglinton 49s., 
and Glengarnock 49s. 6d., delivered Dock Quays, Manchester. 
Through merchants orders might still be placed at a little under 
these figures, but it would be difficult to obtain concessions of much 
more than 3d. per ton, the upward move in prices during the past 
fortnight having put a decided check upon underselling, whilst it 
has also had the effect of bringing forward inquiries from con- 
sumers who were holding back, and who have shown more dispo- 
sition to place out their orders, ‘ 
In the finished iron trade, there has been rather a falling off in 
the demand for Lancashire bars, on account of the advance in 
shipping prices, but makers hold firmly to their full rates, and 
mae report a fair business doing ; for shipment £5 12s. 6d., 
f.o.b. Manchester or Liverpool, remains the minimum quotation, 
with £5 10s. to £5 12s. 6d. the average prices for inland sales, and 
North Staffordshire bars firm at £5 Ds. 6d. to £5 15s. per ton. 
Sheets remain at £7 5s. to £7 10s., and in hoops, although there is 
rather a quieting down, now that the orders for American cotton 
ties—which have been keeping forges tolerably well employed—are 
aioe nearly worked off, prices show no giving way, the tendency 

ing rather in the other direction, and Association list rates are 
fully maintained at £6 2s. 6d. for random, to £6 7s. 6d. for special 





latter capacity it is not likely to be employed in spite of its strength, high, and 100ft. in diameter at the base ; which would, it is believed, 
owing to its cost. | destroy the largest man-of-war within an area of 100ft. 








cut lengths, delivered Manchester district, with 2s, 6d. less for 
shipment, 
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No material change is noticeable in the condition of the steel 
trade, either as regards prices or demand, with the exception of a 
continued hardening mya | in hematites, makers of which are 
not now quoting under 57s. 6d., less 24., for good foundry qualities. 
Steel billets remain at about £4 7s, 6d. net cash, and steel bars 
average £6 per ton, whilst for boiler plat2s—prices for which are 
depressed somewhat owing to the unsettled feeling just now pre- 
yailing in the engineering trade—not more than £6 5s. is being 
got, with £6 2s. 6d. still taken in some cases, 

In the metal market a moderate business is being put through 
generally, and manufacturers continue busy on contract work, with 
prices firm at recent list rates. 

Activity continues, the report I receive from every section of the 
engineering trade in this district, and the above branch of industry 
throughout Lancashire is perhaps in a more satisfactory position as 
regards both orders already on their books and the prospects of 
the immediate future than any other part of the country. The 
application by the workmen for an advance in wages of 2s. per 
week, of which I gave full particulars in my last notes, is, however, 
causing somewhat of an unsettled feeling. As the men have not 
requested a reply from the employers before the 8th inst., it is 
scarcely probable that anything actually definite will be decided 
until next week, but in conversation with some of the leading 
representatives in this district, I can gather that there is a very 
strong opposition in many quarters to conceding the advance 
asked for by the men, and if the Amalgamated Society of Engineers 
is to be landed in serious trouble in connection with the threatened 
lock-out in the shipbuildmg trades, there is a possibility that they 
may have to encounter a strong determination on the part of the 
Manchester employers against granting the advance in wages that 
has been asked for. 

‘The resignation of Mr. John Anderson, the general secretary of 
the Amalgamated Society of Engineers, has for some time back 
been well known, and has been the suject of much discussion in 
trade union clubs. The following paragraph, which I quote from 
the notes of a labour correspondent in one of the local journals, 
will, however, be interesting: — ‘‘The Amalgamated Society of 
Engineers is at the present moment without a general secretary. 
The late secretary, Mr. John Anderson, has been dismissed by the 
executive for reasons which will be fully set forth in the next 
monthly report. In all probability, the statement will cause some- 
what of a sensation. In the meantime, numerous candidates for 
the office are hard at work. Election committees are being formed, 
cunvassers are being appointed, and the society for the next few 
months will be agitated by the question—Who is to succeed Mr. 
Anderson ?” 

Mr. Anderson, I may add, was appointed general secretary in 
1892, when the post became vacant through the death of Mr. 
Austin, who for many years represented the society in Manchester ; 
and Mr. Anderson—who, I understand, will be a candidate for 
re-election—largely secured his election by votes from Manchester 
and the Lancashire district, a very close contest being fought with 
Mr. Tom Mann, who was one of the candidates for the post of 
general secretary. 

A patent hig conductivity lock armour is being introduced by 
Messrs. W. T. Glover and Co., Salford, Manchester, with the 
object of overcoming the difficulties usually experienced in electric 
light cables having a ‘‘ bare return,” which are frequently adopted 
in coal-mining, mill lighting, ship lighting, &c. It is well known 
that if ordinary iron or steel wire armour is used for the purpose 
of conveying energy, especially in cables of large size, the weight 
of such metal required to accommodate the current is so great, 
viz., about seven times that of copper, that the cables are both 
costly and unwieldy. With the introduction of the Glover patent 
armour, however, these objections are removed, the cables in this 
system being ow sheathed with iron or steel segments, 
which form the lock armour, whilst the round wires are of inter- 
sected copper, which greatly increases the conductivity of the 
armour, and at the same time reduces its weight. The surface of 
the lock armour is smooth and continuous, so that the cable can be 
nicely finished, whilst it is also protected from accidents by picks, 
sharp instruments, or stones, which might otherwise force their 
way through the ordinary armour. 

At the inauguration of a carburetted water-gas plant which has 
just been completed by the Southport Corporation, to supplement 
their existing gas works, reference was made to the extraordinarily 
rapid strides which the American system of producing carburetted 
water gas has made throughout England, since its introduction 
into this country only a couple of years back, Within the above 
period, it was stated, the system had been adopted by twenty gas 
works, corporate and private, and the producing capacity of these 
works was upwards of 30,000,000 cubic feet per day. I may add 
that the most recent important development of this system of pro- 
ducing carburetted water gas as an auxiliary to the ordinary gas 
production is in Manchester, where the Corporation are at present 
putting down an extensive plant to produce 3,000,000, cubic feet 
per day, which is being constructed by Messrs. Humphrey and 
Glasgow, of London, and of which I may give some details at a 
later period. 

An extremely quiet tone still prevails throughout the coal trade, 
all descriptions of fuel moving off very slowly, with pits generally 
only working about four days per week, whilst at many of the 
collieries not much more than half time is being made. House- 
fire qualities continue in only very limited demand—although there 
are signs of a slight improvement with the approach of colder 
weather—and no better prices are obtainable. Steam and forge 
coals also meet with but a slow sale, with supplies in excess 
of requirements, and prices extremely low. As regards engine 
fuel, the stoppages of mills and works in the Oldham 
district during the week necessarily throw considerable 
quantities of slack on the market, and supplies are rather 
more plentiful, but except to clear off temporary surplus 
stocks, prices generally are maintained at late rates. At the pit 
mouth best Wigan Arley does not average more than 9s. 6d. to 10s.; 
Pemberton 4ft. and seconds Arley, 8s. to 8s, 6d.; common house- 
coal, 6s. 6d. to 7s.; steam and forge coals, 6s.; better qualities of 
slack, 4s, 3d. to 4s, 9d.; and common sorts, 3s. to 3s, 6d. per ton. 

In the shipping trade the business put through is of very limited 
dimensions, and only possible at remunerative prices, For ordinary 
steam coal, delivered Mersey ports, 7s. to 7s. 3d. remain the full 
average figures obtainable. 


_ Barrow.—It is satisfactory to find that as the year goes on there 
is more and more evidence of the solidity and firmness of the 
hematite pig iron trade. The demand isnot only well maintained, 
but there are indications of continued life, and an assurance of 
brisk trade throughout the autumn and winter months, and the 
spring of next year as well. Prices are higher on warrant account, 
which is in itself a good sign. Sellers are at 47s, 3d., and buyers 
at 47s, 24d. net cash, makers retaining with marked firmness the 
old rates of 48s. to 49s. per ton for mixed Bessemer numbers, net 
f.o.b, Stocks have been reduced during the week by 970 tons, 
and now stand at 311,134 tons, or 21,959 tons more than at the 
beginning of the year. Thirty-six furnaces are in blast, as com- 
pared with twenty-eight in the corresponding week of last year. 

Iron ore is quiet at late prices, 10s. per ton for ordinary sorts net 

at mines. Better descriptions are quoted at 12s. 6d. to 14s. 6d. per 
ton, but the business doing at these prices is naturally small. A 
steady consumption of Spanish ore is maintained. 
, Steel makers are very busy, and report a good and active 
inquiry for rails, and pectally for heavy sections, which are 
quoted at £4 10s. to £4 12s, 6d. net f.o.b., while light rails, which 
arein fair demand, are quoted at £5 per ton. Makers are very busy 
all round, and the trade doing in plates, heavy castings, billets, 
and hoops is good, strong, and satisfactory, and has every prospect 
of continuance, 

Shipbuilders and engineers have not booked any new orders, but 
ars tendering for important work which is in the market on Admi- 
ralty and general commercial account. In the meantime the 
wo-ks are well employed. 








The coal trade is quiet, and prices are low. 
in demand, and prices are steady. 

Shipping shows more life in pig iron and less life in steel, 
although the facts of the actual situation are otherwise, and the 
week’s returns, therefore, cannot be taken as any guidance. 
During last week the exports from West-coast ports were :—Pig 
iron, 10,300 tons ; steel, 6816 tons ; corresponding week last year, 
pig iron, 3465 tons ; steel, 14,375 tons. Pig iron, increase, 6835 
tons ; steel, decrease, 7559 tons, The aggregate shipments to 
date were :—Pig iron, 217,690 tons; steel, 331,090 tons; corre- 
sponding period last year, pig iron, 197,721 tons; steel, 256,006 
tons ; increase, pig iron, 19,969 tons ; steel, 75,084 tons, 


Coke is fairly well 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

DuRING the past week most of the collieries in and around Barns- 
ley have done little business, owing to the Barnsley feast and 
holidays. The pits have been closed for three days, and this has 
materially reduced the output. Various small disputes are still 
continuing, chief amongst these being that at the Ryland’s Main 
Colliery, As the season advances all descriptions of household fuel 
will advance in price. The tonnages sent over the Midland and 
Great Northern show a considerable increase. This was more 
keenly noted last week when, as far as possible, all the mineral 
traffic was doubled, owing to the necessity for ‘‘ clearing the line ” 
for the Doncaster races, when the railways are given over almost 
entirely to passenger traffic. The Eastern counties are taking 
about an average amount. The extreme competition of cheap sea- 
borne coal still continues in the Metropolis, No change has taken 
place in values, which have a hardening tendency. Best silkstone 
coal realises 7s. 9d. to 8s.; secondary qualities 7s, to 7s. 3d. per 
ton ; Barnsley house, which is plentiful owing to good trade doing 
in steam coal, is quoted at 6s. ba. to 6s. 9d. per ton at the collieries, 
while thin seam coal only realises 5s, 3d. to 5s. 6d. per ton. 

Good reports continue to come in as to the state of the steam 
coal business. In spite of the season of the year the trade is 
moderate, and owners of this class of collieries state that orders 
are not falling off at all. The amount forwarded to the Humber 
ports is extremely satisfactory, and, although it is an open secret 
that both German and Belgian coalowners are endeavouring to cut 
Yorkshire proprietors out in their principal markets, the district 
collieries engaged largely in this trade manage to keep their men 
well employed. The exports to ports on the Continent still con- 
tinue to be an important part of the Yorkshire business, the 
quality of the coal being superior to that produced abroad. 
Grimsby is taking a good tonnage, both by rail and water; Goole 
is doing only a limited trade. Quotations run as follows :—Best 
qualities, 7s. 6d. to 7s. 9d.; secondary sorts, 6s. 3d. to 6s. 9d. Gas 
and locomotive coal are well called for, but the tonnage forwarded 
under contract is not quite so heavy. Manufacturing fuel is in 
smaller demand owing to one or two causes, the chief being that 
there is less doing in the textile trades, Small nuts command 
4s. to 5s. per ton ; screened slack, 3s. 3d.; pit slack, 2s. 6d.; and 
smudge, ls, to 1s. 6d. per ton. Coke is being produced in large 
quantities, and meets a ready sale, a large tonnage being 
forwarded daily to North Lincolnshire, Derbyshire, and North- 
amptonshire. Values range from Ils, to lls, 6d. for ordinary 
samples ; in a few cases 12s, is fetched. 

In the heavy trades satisfactory reports are coming in. The 
iron trade is active, a large business being done in all classes. 
The last advances are well maintained, and it is expected that on 
account of so much material changing hands that a further increase 
will be made. Quotations are as follows :—Hematites, mixed 
numbers, West Coast, 57s. to 57s. 6d. per ton; East Coast, 53s. 
to 54s.; Derbyshire foundry, No. 3, 41s. 6d. to 42s.; No. 4, forge, 
37s. 6d. to 38s.; Lincolnshire, No. 3, foundry, 41s. to 43s.; forge, 
39s.; bar iron, £5 5s. to £5 10s.; sheets, £7 to £7 10s.; steel 
rolled plates, £6 5s. to £6 7s. 6d. 

In the steel trades business is considerably better. One or two 
manufacturers, even with increased facilities, find it difficult to 
provide material to satisfy the wants of theircustomers. A feature 
of the season’s business has been the purchasing by agricultural 
machinery makers of best qualities of crucible steel, as well as of 
castings and cutting parts. The file industry is very unsettled at 
present, or to the more general introduction of file-cutting 
machines. Sheep shear makers, with good Australian, South 
American, and Cape connections, say that they have done much 
better this year than they expected, while they anticipate a still 
larger business next year. There are some large orders in hand 
for mining tools and coal-washing machinery at present. Con- 
fidence in the South African market is increasing rapidly, so much 
so that several of our principal houses have already sent out, or 
are sending, representatives to the Cape. It is as remarkable as 
gratifying a fact that the recent troubles in the Transvaal have 
not had the slightest effect whatever on the shipment of steel and 
tools from this district. These have gone on just the same. 

The rolling mills, which are always a key to the state of the local 
staple trades, are full of work. All the branches of the cutlery 
business are participating in the wave of prosperity which has just 
now come over that trade. We learn from the secretaries of the 
different associations that they have scarcely a man on their books 
receiving relief. Such a peaceful state of things has not existed 
in the old-established trades of the city for a long time. A very 
good demand is at present being experienced for high-class articles, 
both for the home and foreign markets, 

A similar remark applies to the silver, electro-plate, and allied 
trades. Business is brisk, and the employés are being found 
abundant work. With the exception of the United States, where 
no improvement can be looked for until the Presidential campaign 
is concluded, most of the colonial and foreign markets are in a 
healthy state, with every prospect of the requirements from a dis- 
tance largely increasing. Our local manufacturers, who make the 
sections for various machines, are giving attention to the new 
industry likely to arise out of motor carriages ; but so far I can 
learn of nothing having been definitely decided upon. 

The Health Committee of the Sheffield Corporation have recently 
been bringing several actions against local manufacturers for making 
excessive smoke. In one instance a firm who had neglected an 
order made upon them for abatement, were fined £20, the most 
severe penalty yet inflicted. The Pure Air League, formed to 
bring pressure to bear on the local authority, have also initiated a 
number of prosecutions. Their object is not to obtain heavy 
penalties so much as orders for abatement. The question is 
exciting increasing interest in the district. 

Mr. Alexander Wilson, J.P., of Archer House, Abbeydale, 
Sheffield, was installed Master Cutler of the Worshipful the Cutlers’ 
Company, Hallamshire on Thursday, the 3rd inst. Mr. Wilson 
is a native of Fifeshire, Scotland, which he left many years ago to 
assist his brother, the late Mr. George Wilson, J.P., who was then 
partner with the late Mr. Charles Cammell, the founder of Charles 
Cammell and Co., Cyclops Steel and Ironworks, Sheffield. Mr. 
Wilson is now pe aap ao and managing director of this 
great establishment, which employs over 10,000 people. He was 
the inventor of the ‘‘ Wilson” compound armour, the principle of 
which—a hard steel face to break up the shell, and a soft back of 
iron to prevent the through cracking of the plate—is still main- 
tained in the Harveyised armour of to-day. In addition to the 
Cyclops Works the company owns the Grimesthorpe Ordnance, 
Steel, Tire, and Spring Works ; the Derwent Iron and Steel Works, 
Workington, Cumberland; the Yorkshire Steel and Ironworks, 
Penistone, near Sheffield ; and the old and new Oak Collieries, 
Barnsley. At Workington, where rails are made for export, the 
output is 6000 tons per week. The company has recently bought 
the Solway Blast Furnaces, Maryport. The Cutler’s Feast has 
usually been held in the evening of the installation, but of late 
years the ‘' Banquet of the North,” as it is called, has been 
postponed to November, to suit the convenience of statesmen and 








other distinguished guests. Mr. Wilson is to follow this course 
in 1896. 








THE NORTH OF ENGLAND. 
(From our own Oorrespondent.) 


In all respects business in the iron and allied industries of this 
district is satisfactory, demand being large and increasing, works 
as a rule well employed, and prices moving upwards, especially in 
pig iron. Consumers and merchants have been buying pig iron 
briskly during the last ten days, and consumers, especially those 
abroad, are no longer delaying the placing of their orders for iron 
for autumn execution, as they cannot hope to buy on more favour- 
able terms than at present. No doubt the advance in prices has 
checked the demand from speculators, but it has rather stimulated 
that from consumers, All pig iron prices are higher than they 
were a week ago, and now there has Coon a steady advance since 
the first week in August, when the lowest price of the summer 
season was quoted, and this week a higher figure has been realised 
than has been known since the latter part of April. 

The demand just now from Germany is specially active, indeed 
it has never been so brisk since the year 1890, and not only are the 
consumers very anxious to purchase, but merchants are aiso. 
This is particularly a good time to lay down stocks, because in the 
first place, if buyers wait, they will have to pay more, and in the 
next they can get the iron conveyed to its destination on more 
favourable terms than usual, on account of the low rates of freight 
on the rivers and canals, and also by sea. The iron is, therefore; 
sent at once inland, and merchants especially are stocking iron 
near the points inland where it is likely to be required. Onaccount 
of this more than one-third of all the pig iron shipped from the 
Cleveland district last month was sent to Germany, over 40,000 tons ; 
and this represents the produce of eighteen of the ninety-four 
furnaces in operation. Germany took as much pig iron last month 
as all the other countries oversea had altogether. It is thus 
apparent that, however successful German competition is in other 
respects, the Cleveland ironmasters do not suffer from it ; in fact, 
the ‘‘ boot is on the other leg,” and it is the Germans who are 
suffering from British competition, and at theirown doors. Butnotin 
August alone were the exports of Cleveland iron to Germany much 
above the average, they have all the year been so ; and this year’s 
export to that empire, direct and vid Holland, has so far been no 
less than 204,078 tons, which is nearly half the exports foreign, and 
more than a fourth of the total exports. Only in two previous 
years has this record been surpassed, viz., in 1889 and 1890. 

Pig iron prices have all been raised, No. 3 Cleveland pig having 
been put up to 38s. per ton for September delivery, and some 
brands have realised 38s. 3d., and even 38s. 6d. Consumers have 
freely offered 37s. 9d., which is 1s. advance on late quotations ; but 
few sellers, even among merchants, have been prepared to do busi- 
ness at that. No. 3 is not so readily obtainable as it was, because 
over the last three weeks the output has been reduced, and some 
of the furnaces have been making a larger proportion of the 
commoner qualities than usual, which is a distinct loss to the iron- 
masters. Cleveland warrants early in August touched the lowest 
figure that has been known since the beginning of the year— 
36s. 44d.—but since then there has been a steady rise, and this week 
37s. 1ld. cash has ruled, an aggregate advance of ls. 64d., the 
figure now quoted being the best that has been reported since the 
latter part of April. Cleveland pig iron warrants have been drawn 
heavily out of Connal’s stores during the past month, more rapidly 
than in any previous month, except in 1892, when trade was in an 
exceptional condition, owing to the Durham miners’ strike, which 
stopped nearly all ironmaking in the North of England for some 
three months. The quantity of Cleveland pig iron held by Messrs. 
Connal and Co., at August 31, was 181,909 tons, a decrease for the 
month of 11,884 tons; the July decrease was 5552 tons. On the 
same date they held 157,193 tons of hematite pig iron, a decrease 
for the month of 4736 tons. Decreasing stocks, unprecedented 
shipments, and reduced make, all justify the better prices that are 
now being quoted. No.1 Cleveland pig is at 39s.; No. 4 foundry at 
37s.; grey forge at 36s. 6d.; and mottled and white 35s. 6d., but 
the lower qualities, which are produced in greater ane than 
for many months, are obtainable in some cases at 3d. less than the 
above named prices. M. Nos. of Cleveland hematite pig have been 
advanced to 46s. for September delivery, and consumers readily 
pay 45s. 9d. 

The shipments of pig iron from the Cleveland district during 
August were the best on record, reaching 118,761 tons, this being 
24,134 tons more than in July, and 10,511 tons more than in the 
corresponding month of Jast year. An average August shipment 
is about 90,000 tons, so that last month’s was much above the 
average. The previous best month was April, 1895, when 110,780 
tons were shipped, or 7981 tons—7 per cent.—below last month’s 
figure. The great increase was due to Germany and Italy, the 
latter taking 19,415 tons, or three times the quantity reported in 
July or in August last year. The shipments to over-sea ports 
reached 81,310 tons, this al 30,000 tons more than in July, and 
the largest quantity ever known, but the coastwise deliveries have 
fallen off. The exports of pig iron’from the Cleveland district for 
the eight months—771,681 tons—have ‘‘ broken the record,” the 
previous best being in 1895 with 701,491 tons. | The average 
export for the first eight months of the last ten years has been 
660,000 tons, so that this year’s export is 17 per cent. above'the 
average. Both foreign and coastwise shipments have been un- 
precedented, and the record for this year compared with that for 
the years named has been :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 
1896 848,547 423,134 771,681 
1895 832,276 369,215 701,491 
1894 331,083 $30,841 661,924 
1898 812,887 331,339 644,226 


1886 oe oe 206,204 .. .. 200,624 .. .. 486,918 

The finished iron and steel industries exhibit furtherimprovement ; 
as regards demand ; works are well occupied, and prices are stiffer. 
Some manufacturers are endeavouring to get higher rates to'cover 
the increased cost of pig iron, and will not now make the concessions 
that they would last month. The directors of Messrs. Bolckow, 
Vaughan, and Co. have decided to pay an interim dividend at the rate 
of 4 per cent. perannum. It is some yearssince they paid an interim 
dividend. The shares of the company have recently attained a 
higher price than has been known for six orseven years. A report 
has been circulated that the Erimus Ironworks, between Middles- 
brough and Stockton, had been acquired by a syndicate, and was 
about to be repaired and restarted. In that rumour there is not 
the least foundation, for as a matter of fact the present owners— 
Messrs. William Whitwell and Co., Thornaby Ironworks, Thornaby 
—have sold all the plant, and the place is being dismantled as 
quickly as possible, as they require the land for other purposes— 
as a tipping ground for the slag from their blast furnaces. The 
Erimus Works were started in 1873 for the purpose of carrying on 
the manufacture of finished iron by means of the Danks Revolving 
Puddling Machine, but the process speedily turned out a failure 
in this country, though it was said to have been a success in 

America, The works have been idle for about twenty years. 
Shipbuilders and engineers continue to do a fair business, and 
have good prospects. Messrs, Hawthorn, Leslie, and Co., ship- 
builders, Hebburn-on-Tyne, Sir W. G. Armstrong, Mitchell, and 
Co., Elswick, and Palmer’s Shipbuilding and Iron Company are 
all putting down plant to enable them to do their own galvanising, 
so far as regards the iron and steel required in shipbuilding. The 
lant is being supplied by Messrs, Clarx, Chapman, and Co., 
Victoria Works, Gateshead-on-Tyne. Messrs. Wm. Gray and Co., at 
West Hartlepool, are laying down plant, by means of which the whole 
of their machinery may be worked by electricity. Shipbuilding at 
the Hartlepools is not so brisk as in other parts of the district, and 
the launches this year are falling short of those of last year. The 
Committee of the Sir William Gray testimonial at West Hartle- 
pool have decided to erect a bronze statue of that gentlemag 
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either at the top of Church-street, West Hartlepool, or in Church- 
square. The strike at Messrs, J, L. Thompson and Sons’ shipyard 
at Sunderland, which laid 1200 men idle, has ended, the firm con- 
senting to deal with the time checks not in the men’s meal-times, 
but in the master’s time. The difficulty with the Clyde engineers 
as yet is not materially affecting business in this district, and it is 
hoped that it will be tided over without recourse to the measures 
that are now threatened. The men in this district have at present 
~ of work, and would be reluctant to have tocease. Palmer’s 
hipbuilding and Iron Company has launched a 30-knot torpedo- 
boat destroyer, the Whiting. Locomotive engineers are actively 
employed, good orders having been secured both on home and 
export account, especially by Messrs. R. Stephenson and Co. 
essrs. R. Irvine and Co, at West Hartlepool are about to 
extend their shipyard and graving dock, the former that they may 
be able to build steamers up to 10,000 tons deadweight, and the 
4 dock will be enlarged from 300ft. by 47ft. to 400ft. 
7ft. 

"ie. Jno. F, C. Snell has been appointed out of thirty-five appli- 
cants to the position of electrical engineer for the Meanatis 5 of 
Sunderland, at a salary of £300, rising to £400. He has held a 
similar appointment under the St. Pancras Vestry. 

The coal trade is quiet, and is not apparently influenced favour- 
ably by the revival in the iron and steel industries. Steam coal is 
rather weaker in price. An endeavour is being made to advance 
the price of coke, as pig iron has gone up, but the large suppl 
prevents this being successful, and Cleveland iron masters can still 
procure a good coke at 13s, 3d. per ton delivered at Middlesbrough. 








NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE position of the iron and steel trades in Scotland just now is 
in most respects satisfactory. There is a vigour and activity about 
business that speaks well for the prevailing state of affairs. Were 
it not for labour troubles and their possible evil consequences, 
there would be nothing whatever in the outlook to occasion anxiety. 
The main source of uneasiness has, of course, been the dispute as 
to the employment of non-union labour. Engineering employers 
are banded together to preserve their freedom, and that of the 
operatives as well, on this question. Their attitude has a great 
deal of sympathy, even from those who have no connection with 
the ee trades. But it is generally felt to be a pity that 
so small an affair as that of the employment of one non-union man 
a4 a Clyde firm should be the means of precipitating a great crisis 
like that just threatened. 

The markets have this week been influenced in no small degree 
by the dispute alluded to above. A great deal of uncertainty as to 
the immediate future has prevailed, and there can be no solid con- 
fidence until this difficulty is out of the way. In a number of 
trades, the employers have been showing much consideration for 
the men, and within the past week increases of wages have been 
granted to iron-moulders, boiler-makers, and others. If the men 
were content to wait upon their employers, as was done in these 
cases, when the state of trade admits of it, they would seldom 
fail to obtain an advance, 

The Glasgow pig iron market has on the whole been firm this 
week, although prices have necessarily fiuctuated to some extent. 
Scotch warrants have been active, business having been done from 
46s. 2d. to 46s. 54d. cash, and 46s. 4d. to 46s, 74d. one month. 
Hematite warrants have been only in moderate demand at 47s, 4d. 
to 47s. 64d., cash, and 47s, 4d. to 47s. 8d. one month. Business in 
Cleveland warrants has been comparatively limited, the prices 
obtained being 37s, 94d. cash, and 37s, 10d. to 38s. one month. 

With reference to the production of pig iron, one furnace has 
been withdrawn from hematite since last week, and there are now 
42 making ordinary, 29 hematite, and five basic iron, the total of 
76 comparing with 77 at this time last year. 

Prices of makers’ special brands of pig iron are firm, and in some 
cases rather higher. Govanand Monkland, Nos. 1, are quoted 47s.; 
Nos. 3, 45s. 9d.; Wishaw and Carnbroe, Nos. 1, 47s. 3d.; Nos. 3, 
46s.; Clyde, No. 1, 49s.; No. 3, 47s.; Calder, No. 1, 49s. 9d.; 
No. 3, 47s. 6d.; Gartsherrie and Summerlee, Nos. 1, 50s.; Nos. 3, 
48s,; Coltness, No. 1, 52s. 6d.; No. 3, 48s.; Glengarnock at Ardros- 
san, No. 1, 49s. 6d.; No. 3, 45s. 6d.; Eglinton,! No. 1, 47s. 6d.; 
No. 3, 45s. 6d.; Dalmellington at Ayr, No. 1, 47s.; No. 3, 45s.; 
Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5186 tons, compared with 8049 in the corresponding 
week of last year. There was shipped to Germany 750 tons; India, 
282; United States, 95; Russia, 50; South America, 320; 
Australia, 250; Holland, 104; Belgium, 50; Spain and Portugal, 
44; China and Japan, 50; other countries, 187 ; the coastwise 
shipments being 2914 tons, against 5033 at this time last year, 

e finished iron and steel industries are very well employed, 
and there is a great variety of work available. lIronmoulders in a 
number of cases are very busy, and have been advancing the wages 
of workmen, and the same thing has taken place in the boiler 
making trade. 

Locomotive engineers are well supplied with work. Some very 
good orders in this department have quite recently been received, 
Galo of these going to Hyde Park Locomotive Works, 

Ow. 

A considerably stronger feeling now exists in the coal trade. 
Since the trade holidays were finished, the demand for coals for 
manufacturing purposes, in the West of Scotland especially, has 
been much augmented. The past week’s coal shipments have been 
165,325 tons, compared with f8,769 in the preceding week, and 
171,878 in the corresponding week of last year. In a number of 
districts the colliers have been restricting the output, and the 
supply has been overtaken almost everywhere by thedemand. The 
different qualities of coals have accordingly been selling freely, and 
the prices have been advanced 3d. per ton to the wholesale dealer 
and about 1s. to the household consumer. Prices, f.o.b. at 
Glasgow, are :—Main, 6s. 3d.; splint, 6s. 6d. to 6s, 9d.; ell, 6s. 9d. 
to 7s.; and steam, 7s. 6d. to 7s. 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue remarkable drought of 1896, which has given such excep- 
tional hindrance to the steel works, seems to be coming to an end, 
and a restart to some extent was made a few days ago at Dowlais 
Works, one of the greatest sufferers. The Goat mill at the lower 
works was set in motion on Thursday, and some small goods 
for the Gloucester Wagon Works, which were much 
needed, were worked off, and also some steel rails. A 
little more rain and the tin-bar mill will be started, and, it is 
hoped, so vigorously as to supply the pressing needs of the customers 
iin the Swansea and other districts. Substantial rail orders are 
held at the leading works, and at the end of last week a large 
«consignment left Cardiff of 3763 tons for Calcutta. The cargo was 
an exceptionally large one, as, in addition, the steamer carried 

tons of coal. From Newport, Mon., during the week, 
Several consignments of rails have taken place to Highbridge. It is 
dully expected that the orders booked for India and Africa will 
take some time to execute. As for steel bar, the demand con- 
tinues much greater than the supply. I referred last week toa 
snovement in the Llanelly district to make the tin-plate manufac- 
turers independent of the steel works, and every week strengthens 
this, or develo corresponding movements in other quarters. 
Last week, in the Briton Ferry district, the scarcity of steel bar 
was the subject of cx t, and I hear that some well-known 
-capitalists are negotiating for a site upon which to erect five 
furnaces, 

Taking a survey of the steel and tin-plate works, I note that 
dast week the Pontardawe Steel Works, which now employ 1000 
persons, were yery busy, Dowlais partially so, Cyfarthfa, Blaen- 








avon, and Ebbw Vale moderately brisk. Upper Forest and 
Duffryn busy ; tin works and foundries at Clydach busy. At 
Llansamlet the works of the Burnham Smelting Syndicate were in 
full operation, Foxhole Tin-plate Company, owing to a scarcity 
of tin bar, have only had partial work. Morreston, on account of 
drought, showed a great falling off in make. Landore Tube 
Works, Messrs. Wright and Butler’s, and the Landore Steel and 
Tin-plate Mill have been going on well, and Messrs, Wright and 
Butler are laying down plant for a new bar mill of large dimen- 
sions, 

Coming to Briton Ferry, it is gratifying to note that the pro- 
duction of tin-plate last week was fairly good, seventeen mills having 
been at work. The production of pig iron, steel bars, and ingots 
was also large. Swansea export of plates moderate. In addition 
it may be noted that the import of pig iron and steel continues 
large, and that one important local railway has been getting its 
consignment of rails from Middlesbrough. 

In the Cardiff district last week there was rather an unexpected 
lull in steam coal, but it is not expected to last, and close attention 
is being given to naval situations, and conditions, and possible 
‘* combinations,” as the old coalowners used to phrase it, which 
may result ina rush of business, In the Swansea district the export 
was a fair average, and included 3515 tons of anthracite for San 
Francisco, Newport, Mon., shipments, foreign and coastwise, 
moderately good. 

I see that Newport, Mon., has been adding to its coal fleet a 
fine Belfast-built steamer, the Denton Grange, for Houlder Bros., 
capable of a deadweight of 8500 tons, The builders are Workman, 
Clarke, and Co. She can be loaded to a draught of 26ft., is 420ft. 
in length, and 54ft. in breadth. 

Our Welsh ironmasters and others started on Saturday for Bilbao, 
where Mr. Dalewill worthily bring his career as president to a close, 
and Mr. E. W. Martin, the general manager of Dowlais, begins 
his course in connection with the Iron and Steel Institute Presi- 
dency, the honourable position of which he has worthily attained 

Mr. E. P. Martin’s career has been one of a progressive character, 
thoroughly in keeping with his merits as a pupil of Mr. Wm. 
Menelaus, and the friend of Mr. Edward Williams, of Middles- 
brough, and Mr. Wm. Jenkins, of Consett. His career at Blaenavon 
was promising ; his success at Cwmavon exceeded that of all the 
long list of predecessors, and at Dowlais, in the conduct of the old 
works during a time of exceptional depression, and in the creation 
of a new Dowlais on Cardiff Moors, such as have fairly brought 
him to a conspicuous position at the tront of the great steel 
industry. As representative of the Dowlais Iron and Coal Company, 
with a capital of four millions sterling, his position may be regarded 
as unique. 

In the Swansea district several Siemens works, it is stated, are 
on the eve ofarestart, to meet the requirements of tin-plate works, 
which have hitherto been dependent upon B works for bars, 
On ’Change, Swansea, mid-week, the following quotations ruled: 
Glasgow pig, 46s. 54d. to 46s. 3d. cash buyers ; Middlesbrough, 
No. 3, 37s, 11d.; hematite, 45s. 4d.; Welsh bars, £510s, Iron and 
steel plates, £6 15s. to £6 17s. 6d.; steel rails, heavy, £4 12s, 6d. 
to £4 15s.; light, £5 12s. 6d. to £5 15s, | Bessemer steel tin bars, 
£4 5s. Siemens tin-plate bars, best, £4 7s. 6d. Tin-plate makers’ 
quotations, Bessemer steel cokes, 9s. 9d. to 10s.; Siemens coke 
finish, 10s. to 10s. 3d.; ternes, 18s., 18s. 6d, to 22s., best charcoal, 
14s. to 14s. 6d.; wasters, 6d. to 1s. by all brands. Glasgow pig 
has improved 34d.; Cleveland, 3d.; Hematite, 4d. 

With regard to the London Coal Syndicate, Mr. Lambert, of the 
firm of Lambert Brothers, one of the largest coal factors in London, 
explained to a contemporary this week that, though the combina- 
tion was not an established fact, there was no doubt it will be. He 
summarises the arrangement as follows :—-‘‘ To enable leading coal 
merchants of the metropolis, and leading retail dealers, to effect 
such trading arrangements with the principal colliery proprietors as 
would materially lessen the cost of collection and distribution.” 
The quantity of coal handled by the firms will be about four 
millions a year. 

Mid-week steam coal remained in much the same condition as it 
has been of late, rather quiet ; and demand for prompt shipment 
not quite so pronounced as coalowners like to see. Latest prices, 
Cardiff, are:—Best steam coal, 10s. to 10s. 3d.; seconds, 9s. to 
9s. 6d.; dry, 8s. 9d. to 9s.; best Monmouth, 9s. 3d. to 9s. 6d.; 
seconds, 7s. 9d. to 83.; best small, 4s. 9d. to 5s.; seconds, 4s, 3d. 
to 4s. 6d.; best house coal, 10s. to 10s. 6d.; No. 3 Rhondda, 10s, 
to 10s. 3d.; brush, 9s.; small, 7s. 9d. to 8s. 3d.; No. 2 Rhondda, 
7s. to 7s. 6d.; through, 6s. to 6s. 3d.; small, 4s, 9d. to 5s. Swansea 
quotations :—-Anthracite, best, lls. to lls. 3d.; seconds, 9s. to 
10s.; ordinary large, 8s. to 8s. 9d.; small, culm, 4s. to 
4s, 6d.; steam coal, 93. to 103.; bituminous, No. 3 Rhondda, 9s. 
to 10s.; No. 2 Rhondda, 8s. 6d. to 9s. 6d. Patent fuel 
is only moderately active at Swansea, and Cardiff prices 
maintained. Coke is still active and prices firm. Pit- 
wood is depressed, and good wood is selling at 14s. 6d. 
Cardiff. Iron ore, Cardiff, lls. 6d. to 12s., according to 
quality. Some of the stocks held 4 local ironmasters exhibit fine 
samples of Rubio. Native ore is still held in large quantities, very 
little being used. I hear of one stock of 30,000 tons that has been 
lying literally a waste for years. 

The West Indies are on Welsh books, I hear, for steel rails, and 
one cargo left for Demerara this week, 225 tons. A rathercurious 
advertisement appears in Welsh papers, New South Wales 
announcing that 150,000 tons of rails are required, to be made in 
the colony out of materials in the colony. It is taken as a bid for 
Welsh ironmasters or managers to go out, otherwise it is of no 
interest to Wales. A project is on foot to run a line of railway 
from Pontardulas to Abergwili, thus connecting the Midland line 
with the London and North-Western. 

In the last month of the season it is not too premature to note 
the success of the arrangements on the Taff Vale Railway, Brecon 
Railway, and the Cambrian Railways, to accommodate the great 
passenger traffic to North and Mid-Wales. The regular and 
special trains have been ably worked, and delays insignificant, 

The latest expression by a coal authority on the sliding scale 
decision at Aberdare is Mr. D. Morgan, who thinks that a general 
vote would elicit more reliable results. The impression is becom- 
ing general that the Aberdare voice was as weak as it was unsatis- 
factory. 

Tin-plate workers are organising to get the wages of 1874. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 


BusInEss continues very satisfactory in the iron and steel trades, 
all the works being busily engaged, while there is a considerablo 
firmness to be perceived ‘4 quotations. 

With regard to the Silesian iron industry, there is still a good 
activity going on in the different departments. Producers and 
manufacturers are very hopeful as regards the future, and this 
naturally leads to a further stiffening tendency in prices. A fair 
number of fresh orders has been booked upon the week. 

There is nothing of particular interest to be related this week in 
connection with the iron and allied trades in Austria-Hungary. 
Heavy contracts have not been received lately, but as the works 
are generally well supplied with orders, the employment of the 
mills and foundries does not show any slackening off, and quota- 
tions are, as a rule, pretty firm. If the demand for structural 
material has been a trifle less active upon the week, inquiries for 
all sorts of hardware have, on the other hand, increased, especially 
in Hungary and Northern Bohemia, Machine factories, as well as 
foundries and construction shops, are at present somewhat irregu 
larly occupied ; the rail works are expecting some fair orders for 
Government and private railways. 

There was a lively business transacted on the French iron 
market during the week now passed, but no alterations worth 
noticing have taken place, and there is, consequently, nothing of 





special importance to be told, all departments remaining in satis. 
factory employment, while prices exhibit much firmness, French 
foreign trade during the first six months of the present year was 
as under :— 
Import. 
1895. 
Tons. 
42,914 
17,452 
8,499 


Export. 
1895, 
Tons, 
76,862 
2,999 
9,611 


1896, 
Tons, 
44,991 
19,449 

5,966 


1896. 
‘Tons. 
Pig ivem. 2. 00 
Finished iron .. 
Steel 


70,406 
847 


63,865 
1,864 
566 


+. 99,472 
Dross of iron .. 1,147 
Scraps of castiron 607. 22 
Scraps of iron and steel 3,160 .. 11,670 2,186 

In iron ore there were imported during the first six months of 
present year :—From Belgium, 39,104 t., against 20,442 t. in 1895 
and 16,706 t. in 1894 ; from Germany, 603,746 t., against 611,841 t, 
in 1895, and 500,149 t. in 1894; from Spain, 248,590 t., against 
163,454 t. in 1895, and 242,506 t. in 1894 ; from Italy, 206t., against 
1870 t. in 1894; Algiers 4161 t., against 5417 t. in 1895, and 
14,156 t. in 1894 ; from other countries, 17,723 t., against 21,444 t, 
in 1895, and 8349 t. in 1894. Total import of foreign ore to France 
was for the first six months of present year 913,530 t., against 
822,598 t., for the corresponding period last year, against 783,736 t, 
in 1894. Export in iron ore was 109,506 t., against 97,919 t. for 
— boy six months in 1895, and 114,582 t. during the same period 
in 1894, 

On the Belgian iron market the general condition as well as 
prices have not changed since previous letters ; the orders received 
are more than sufficient to secure full employment to the different 
establishments. On August 8th several large orders for railway 
rolling stock for the State railways have been given out at Brussels, 
and tenders for the supply of hoops have been invited for Septem- 
ber 2nd. Total output of the blast furnace works in Belgium was 
for the first two quarters of present year 430,981 t. pig iron, 
increase against the corresponding period last year amounting to 
22,000 t.; the steel works and rolling mills produced 64,677 t. 

lates, besides 192,661 t. finished iron. Latest quotations are :— 
ic, 62f. p.t.; forge pig, No. 1, 60f. p.t.; common quality, 
55f. p.t.; Luxemburg forge, No. 3, 54f. p.t.; merchant bars, No. 2, 
127°D0f. p.t.; No. 3, 182°50f. p.t.; girders in iron or steel, 
127‘50f. p.t. f.o.b, Antwerp ; the same for home consumption, 
13750 to 142f. p.t.: angles, 145f. p.t. free at works ; plates, No, 2, 
142°50f.; No, 3, 152°50f.; No. 4, 187°50f. p.t.; steel rails 110f. p.t. 
for export ; sheets, 170f. p.t. The following figures concerning 
the import of German, English, French, and Luxemburg pig iron 
will show how the consumption of raw iron in Belgium has been 
steadily increasing during the last three years. 

First two quarters, 
1896. 1895. 1894, 1893, 

Tons 171,620 109,066 119,683 58,308 

The different branches of the Rhenish-Westphalian iron industry 
have not been so regularly and satisfactorily employed for years as 
they are at present. Exceedingly good accounts continue to be 
given of the Siegerland iron ore trade; the demand coming 
forward is very brisk, and prices are stiffening. Spathose iron ore 
is being paid with M. 9°80 to 10°40 p.t.; roasted ditto fetches 
M. 13 to {t-70 p.t. Nassau red iron ore, 50 p.c. contents, sells at 
M. 10°50 p.t. Luxemburg minette is unchanged in quotation, and 
realised from M. 2°50 to 3:20 p.t., according to quality. The 
briskness in the pig iron trade continues ; further orders of con- 
siderable weight have been received upon the week, and there are 
prospects of more work being given out shortly. Total make of 

ig iron in Germany, including Luxemburg, is officially stated to 
os been for July, 1896, 539,776 t., of which 149,096 t. were 
pig. and spiegeleisen, 46,803 t. Bessemer, 270,226 t. basic, 
and 73,651 t. foundry pig. Output in June, 1596, amounted to 
515,131 t. From January Ist to July 31st, 1896, 3,635,581 t. were 
produced, Current list rates for the different sorts of pig iron 
are: basic, M. 56 p.t. free at place of consumption ; foundry pig 
No, 1, M. 65; No. 3, M. 57 p.t. ; German Bessemer, M. 62 to 
M. 63 p.t. at works ; forge pig, No. 1, M. 55 p.t.; iron for making 
steel, Siegerland as well as Rhenish-Westphalian brands, M. 65 p.t. 
free Siegerland ; Luxemburg forge pig, 58f. p.t. free Luxemburg ; 
Spanish hematite, M. 72 p.t. free Ruhrort ; spiegeleisen, M. 59 
to M.60 p.t. at works, The business in manufactured iron is 
steady and brisk. As the majority of the construction shops are 
extremely busy, the demand for bars has been exceedingly active, 
and the raised quotations are paid without questioning. There is 
nothing of importance to be mentioned with regard to the girder 
business ; production, though rather heavy, is readily consumed. 
A change in quotations is not likely to take place for some months. 
The plate and sheet mills continue to be reported in most satisfac- 
tory occupation, and the prices obtained may be considered favour- 
able. The amount of work secured at the locomotive and wagon 
factories is large; In July an order for 3660 load wagons was 
given out, and a further order for about 700 passenger cars has also 
pore been placed. The tube mills have likewise remained in 
tolerably good employment, foreign orders being, on the whole, 
more numerous than before. | aon list quotations for the 
different articles of manufactured iron are as under :— 

Good merchant bars, M. 125; angles, M. 130 to 135; girders, 
M. 113 to 115; sheets, M. 155 to 165; the same in steel, M. 137 to 
151 ; heavy plates for boiler-making purposes, M. 175 ; the same in 
steel, M. 145; tank plates, M. 140; the same in steel, M. 125 to 
130 ; Bessemer rails, M. 115 to 118 ; light section rails, M. 100, all 
per ton at works, 

The revenue of the Prussian State Railways was, for July of 
present year, M. 91,476,000, inst the previous year + M. 
6,739,000. Of this sum M. 33,099,000 (+ M. 2,316,000) fall to the 
passenger traffic, and M. 58,377,000 (+ M. 4,423,000) to the goods 
traffic. From the beginning of the year till end of July, 
revenue amounted to M. 335,357,000 (+ M. 22,501,000), of which 
M. 111,830,000 (+ M. 5,690,000) fall to passenger traffic, and 
M, 223,527,000 (+ M. 16,811,000) fall to goods traffic, 


forge 








AMERICAN NOTES. 
(From our own Oorrespondent.) 
New York, August 25th. 

FINANCIAL conditions have not improved of late, and banking 
interests are more or less apprehensive of the effect of financial 
stringency on the presidential election. Sufficient gold must be 
brought this way to prevent the treasury gold from going below 
one hundred million dollars, Clearing house certificates will soon 
be resorted to, Bank loans are restricted greatly, and failures 
multiply. The crisis is not serious, however. The next contest in 
Congress will be over the amount of protection the new tariff law 
will give. The silver party will fight for only enough to prevent 
bond selling. Busi has declined within a month. So far this 
year the railroads, with their 175,000 miles of road, have earned 
very little more than they did last year. The increase in net 
earnings was 3°71 per cent., increase in operating expenses 5 per 
cent. Failures are dangerously frequent. For the first half of 
August they reached 16,580,000 dols., as against 3,827,000 dols. 
same time last year. ; 

Thousands of business concerns are on the verge of suspension. 
Indebtedness is not being incurred except where unavoidable. 
Deposits at banks have declined, and loans have been restricted. 
The chief cause of this disquiet is because of the silver agitation. 
The political leaders are deluging the country with ‘arguments. 
The fact of the matter is, the Republican party has only awakened 
to the fact that it has a big fight on its hands, and the agricultural 
West and South will go 2 wn under the onslaught of the money 
power of the manufacturing cash. “ 

The iron and steel makers are filling such orders as float” in the 
usual course of business. Prices will go no lower. In thirty days 
the election will be discounted, and then the reaction will set in. 
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THE INSTITUTION OF JUNIOR 
ENGINEERS, 
SCOTTISH SUMMER MEETING, 

Tue Summer Meeting of this Institution has 
just taken place, the district visited being Edin- 
burgh, Glasgow, and theClyde. The programme 
opened on Saturday morning, 15th August, with 
a reception by the Corporation of Edinburgh in 
the City Chambers, a cordial welcome ing 
extended. In the afternoon and evening visits 
were paid to the waterworks, the gasworks, and 
the electric light station, the respective officials 
showing the members over. On the following 
Monday an excursion was made to the Forth 
Bridge, the Resident Engineer, Mr. A, Hunter, 
meeting the party at N. Queensferry, and con- 
ducting them across the bridge to the south side, 
where a steamer was then taken for viewing the 
bridge from the river. y 

Leaving Edinburgh in the evening, the seat of 
the meeting was transferred for the remainder of 
the week to Glasgow, the Corporation receiving 
the Institution in the Municipal Buildings. On 
Tuesday, Dumbarton, the President’s town, was 
taken, the Corporation there also extending a 
warm welcome to the members, as did also Messrs, 
Denny, whose shipyard, experimental tank, 
engine works, &c., formed features of immense 
interest, seen under the guidance of Messrs, 
Archibald, Peter, and Leslie Denny. 

Wednesday morning was occupied in visiting 
Messrs. James White’s instrument factory, where 
Professor Archibald Barr, Hon. Mem., assisted in 
showing the party round. Messrs. Neilson’s 
Locomotive Works, the New Howe Cycle Works, 
and the Hydraulic Power Station were also seen 
by different sections of the members, and in the 
afternoon the new Craigmaddie reservoir at 
Milngavie was inspected. 

A most enjoyable day was spent on Thursday, 
when, by invitation of the President, Mr, A. 
Denny, the members were entertained to a 
steamer trip on the Clyde and through the Kyles 
of Bute, luncheon being served at Colintraive. 
Friday’s pagans included visits to Singer's 
Sewing Machine Works at Kilbowie, the Cale. 
donian Railway Locomotive Works at St. Rollox, 
the Glasgow Iron and Steel Co.’s Works, and 
Messrs. Pickering’s Works at Wishaw, and the 
Fairfield Engineering and Shipbuilding Works, 
Govan. 

On Friday evening, 21st August, the Summer 
Dinner of the Institution was held at the 
Alexandra Hotel, Glasgow. After the usual loyal 
toasts the President gave ‘‘The University of 
Glasgow,” which was responded to by Lord 
Kelvin, Vice-President of the Institution. To 
“The Institution of Engineers and Shipbuilders 
in Scotland,” pone by Mr. W. B. Clarke, Sir 
William Arrol replied, ‘‘ Industrial Scotland,” 
given by Mr. H. B. Vorley, was responded to by 
Mr. James Riley, and ‘‘ The Institution of Junior 
Engineers,” which was proposed by Provost 
Garvie, of Dumbarton, was acknowledged by Mr. 
H. J. Young. The concluding toasts were ‘‘ The 
President,” given by Mr. A. Anstruther Thomson, 
and ‘*The Chairman and _ Vice-Chairman,” 
proposed by Mr. W. E. Lilley. During the 
evening, in recognition of his efforts in promoting 
and carrying out the arrangements of the meeting, 
a presentation was made the Secretary, Mr. W. 
T. Dann, 

On Saturday morning the Dawsholm Gas- 
works were visited, Mr. William Foulis receiving 
the party. Other members visited Messrs, Sir 
W. Arrol’s Works, and the Sewage Precipitation 
Works, which were opened to their inspection. 
The Glasgow Electric Light Station was available 
for visiting in the evenings. Altogether the 
meeting passed off most successfully, and the 
occasion distinctly indicates the great advantages 
which the younger members of the profession 
have the opportunity of enjoying under their own 
administration. The membership of the 
_— we understand, now numbers over 
450, 








THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


Fair attendance on’Change. The demand for 
steam coal continues good, and shipments are fully 
up to the average, prices without any change. 
The house coal trade remains very good, with 
inquiries for future shipments, as the season for 
taking in stocks is now approaching, and prices 
are hardening. Tin-plates in good demand. 
The iron and steel works are fully employed, with 
a strong demand for steel rails. 

_ Coal: Best steam, 8s. 3d. to 83. 6d.; seconds, 
7s. 9d. to 8s,; house coal, best, 10s.; dock 
screenings, 5s.; colliery small, 4s. 6d.; smiths’ 
coal, 7s.; patent fuel, 103s. 3d. Pig iron: Scotch 
warrants, 46s, 3d.; hematite warrants, 47s. 34d. 
f.o.b, Cumberland ; Middlesbrough No. 3, 57s. 9d. 
prompt; Middlesbrough hematite, 44s, 114d. 
Iron ore: Rubio, 12s.; Tafna, lls. 6d. Steel: 
Rails, heavy sections, £4 12s, 6d.; light ditto, 
£5 10s, f.o.b.; Bessemer steel tin-plate bars, 
£4 10s.; Siemens tin-plate bars, best, £4 12s. 6d.; 
all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 93, 9d.; Siemens, coke 
finish, 10s.; ternes, per double box. 28 by 20 c, 
18s, 6d. to 21s, Pitwood: 15s. 6d. ondon 
Exchange Telegram: Copper, £47 103.; Straits 
tin, £59 2s, 6d. Freights firm. 








New South Wares Raitways,—The Railway 
Commissioners report that for the quarter ending 
March 31st, the 2531 miles of line openin the colony 
earned £648,982 of revenue, £277,489 from pas- 
sengers, and £371,493 from merchandise. The ex- 
penditure was £372,832, the ber of p gers 
5,236,431, goods 1,015,538 tons, live stock 40,790 
tons, train miles run 1,890,021, receipts per train 
mile 6s, 10}d., exenditure per train mile 3s. 114d., 
——- expenditure to earnings 57°45 per 
cent. The revenue for the quarter, says the 
Railway News, shows a slight increase of £1107 
over the corresponding period of last year. The 
yr rahe for the ot shows an increase of 

; & decrease would have been sh 
uot special debits arisen, peer ae 








THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When inventions have been ‘‘ communicated "’ the 
name and address of the communicating party are 
printed in italics. 


20th August, 1896, 


=e. ADVERTISING Name Puates, H. A. Powell, 

ve . 

18,436. We_pLess Tusz Macuinery, G. O. Holloway, 
Birmingham. 

18,487. Cycte Tire, C. Newey and E. A. Slater, Bir- 
mingham. 

18,438. Ink WeLLs, F, Brook, Huddersfield. 

18,439. Cuarr Cutters, H. C. Longsdon, Keighley. 

18,440. Sprnpies, 8. Wildman, sen., and J. Denby, 
Keighley. 

18,441. HanpLe Bar Recerracutum, C. A. Crane, 
London. 

18,442. Brake WorkinG Metuop, T. 8. Innes, New- 
castle-on-Tyne. 

a) Carps Printep in Coxours, J. Baines, Brad- 
ord. 

18,444. Purirication of Watsr, &c., F. P. Candy, 
Cheshire. 

— Toot Bacs for Cycizs, P. A. Martin, Birming- 


am. 

18,446. Toot Baos for Cycizs, P. A. Martin, Birming- 
1am. 

18,447. CycLte CaRRieR ATTaAcHMENTS, P. A. Martin, 
Birmingham. 

18,448. ALARM APPARATUS, R. Jennings and J. Wilkin- 
son, Huddersfield. 

18,449. Motors, G. J. C. Parker, Bradford. 

18,450. AtrenDANT’s Communicator, R. W. Turner, 
Chester. 

18,451. CHILDREN’s Mai Carts, E. J. Humphry, Bir- 
mingham. 

18,452. Irons, J. 8. Campbell, Glasgow. 

18,453, Time TaBLe, D. Anderson, Glasgow. 

18,454. ELectric Lamps, J. M. Huisman and H. C. 
Gover, Glasgow. 

18,455. Smoke Consuminea Furnaces, W. C. Welsh, 


mdon. 
ees &c., W. R. Alstone and E. L. Wilson, 
ndon. 
18,457. Crock, A. Gerlt, Berlin. 
18,458. Bect and Skirt AtracHMeEnt, M. Freund, Bir- 
mingham. 
— Conveyinc Apparatus, W. E. Kochs, 


ardiff. 

18,460. ComBinep Fippte Howpger, J. J. White, 
mdon. 

18,461. Mopz of Propucinc Tuses, P. Kammerer, 


London. 

18,462. PyeumaTic Seat for Breecnes, W. Dyer, 
London. 

18,463. So_e-piece for Boots and Sxogs, G. Kemnitz, 
London. 

18,464. Gas Licutsrs, E. Orling, London. 

18,465. Boots, F. Kennell, London. 

18,466. Cycle HanpLe Bar, J. O'Kell.—(W. H. Castle, 
United States.) 

18,467. Horse Cirprper Apparatus, C. D. Jenkins, 
London. 

18,468. Proceepinc for Cieaninc Acip, I. Qurin, 
Cologne. 

18,469. ATTACHING W1REs to InsuLaTors, G. Middleton, 

ondon. 5 

18,470. Cycte Betis, H. Wilson and R. Canham, 
London. 

18,471. Gear for Revotvinc SHarts, H. Ehrhardt, 
London. 

18,472. APPLIANCE for Use in Saucepans, W. Page, 
London. 

18,478. Pipes, G. H. Young, London. 

18,474. AuTo-cars, R. E. Travin, London. 

18,475. Cuatn Driving Gear, M. and T. Taylor, 
London. 

18,476. Game, T. F. 8. Pickford, London. 

18,477. Tires, F. R. Malone, London. 

18,478. Soap Manuractvure, W. H. Caird.—(A. Delisser, 
West Indies.) 

18,479. Evectric CABLE MANUFACTURE, M. J. P. O’Gor- 
man, London. 

18,480. BicycLinc TeacHinG Apparatus, C. F. W. Engel, 
London. 

18,481. Brusu, M. H. Tupper, London. 

18,482. Means for Conveyina Water, J. W. Eckerd, 
London. 

18,483. Device for Garments, &c., M. Heymann, 
London. 

18,484. AppLIANcE for Ferrets, &c., R. B. Kellett, 
Liverpool. 

_— Non-conpuctine ArticLes, W. Morison, New 

ork. 
18,486. CisterNns, R. B. Evered, London. 
18,487. Evastic Tire Manuracture, L. N. Bamber, 


London. 
18,488. Cases for HoLpinc Umbrexas, M. H. Barnett, 
ondon, 
18,489. CoLOURING MATTER MANUFACTURE, H. R. Vidal, 
London. 
18,490. Apparatus for Countina Corns, G. H. J. 
Gillard, London. 
18,491. Brakes, H. Webster, London. 
18,492. Encryes, F. A. Box and J. B. B. Gague-Labedan, 
London. 
a, Manvuracture of Manties, &c., 8. Levin, 
n 


on. 

18,494. TREATMENT of SULPHIDE Orgs, F. Ellershausen, 
London. 

18,495. Receptacues, F. Heilbronn, London. 

18,496. TRawL Nets, F. M., J. H. and W. H. Bichard, 


don. 
18,497. MeasuRING, &c., INSTRUMENTS, H. W. Sullivan, 
ondon, 
21st August, 1896. 
18,498. Tires, A. C. Brown, London. 
18,499. Bopices, E, A. Lucas, Worthing. 
18,500. Pickers, T. Amey, Oldham. 
_— VIBRATION ARRESTER, J. Waterhouse, Liver- 
pool. 
18,502. Boot, W. J. Hewitt, Sheffield. 
18,503. ManHOLE Covers, &c., H. and R. H. Lanceley, 
Chester. 
18,504 Drawine Boarps, R. W. W. Carter and J. Monu- 
ment, Norwich. 
18,505. Sawine Apparatus, C. and C. Walmsley and 
Co., Manchester. 
18,506. TREADLE Sewinc Macuines, J. Higham, 
Wigan. 
18,507. Water Ciosets, P. 8. Brownlie, Glasgow. 
18,508. Lamps, J. Edmondson, Halifax. 
18,509. Drivine Gear for VeLocirepes, J. Jackson, 
Birmingham. 
18,510. FasTENING Harr Device, T. H. Cartwright and 
A. Jackson, Birmingham. 
18,511. VeLoctpepss, A. Farnell, Coventry. 
18,512. SHEL. Construction, T. Black.—(@. Harroun, 
United States.) 
18,518. Humipirrers, J. Thompson and V. V. Sohuni, 
Manchester. 
18,514. LANTERN Siipe Carrier, J. H. Fowler, Glas- 


gow. 

18,515. Surrt Fronts, J. Aitken, Glasgow. 

18,516. Skirts, J. Munro, Glasgow. 

18,517. IMPREGNATING MatTerRiALs, W. J. A. Donald, 
Glasgow. 

18,518. Incot Mou.ps, 8. Appleby and J. G. Young, 


ndon. 

18,519. Fy and Insect Catcners, W. ©. Mudd, 
London. 

—— Moror Carriaces, W. H. Dunkley, Birming- 
am. 

18,521. INFLATABLE TrrEs, H. Godsal, London. 


18,522. Sicnats, W. Ey Langdon and W. L, Preece, 
Derby, 





18,523. Cuitprens Carriaces, H. I. Humphry, Bir- 
mingham. 

18,524, Pressinc Macuines for Bricks, 8. Middleton, 
8. a. and J. R. Ecroyd, Burnley. 

(8,525. Ve Locipepes, J. L. Davies, Folkestone. 

18,526. MepicaL Pessary Inserter, E. Rowland, 
London. 


18,527. Topacco Pirzs, 8. Hecht, London. 
18,528. Tome Cueckina Apparatus, J. L. Corbett, 


Glasgow. 
— Winvow Fasteners, E. Hutchinson, Liver- 


poo 

18,530. Spanner, A. T. Chorley, London. 

18,531. Tusina for Cycte Framezs, F. Klingelhéfer, 

London. 

18,532. Tapping and VentTinc Barrets, E. Ball, 
Birmingham. 

18,533. Spxinc Wuees for Cycies, 8. F. Pichler, 
London. 


18,534. Gas Stoves, R. J. Penny, London. 

18,535. Lace Curtain Macuines, &c, W. T. Martin, 
London. 

18,536. CoIn-FREED Apparatus, J. M. Bachmann, 
London. 

18,587. GALVANOPLASTIC Batu, J. Ducot, Brussels. 

—, Cycie Daiving Mecuanism, J. M. Clarkson, 

mdon. 

18,539. Topacco Pires, G. Wood, London. 

18,540. Cycie Suprort, W. B. Lake, London. 

18,541. Door and Winpow Fastener, C. Hoffman, 


don. 
18,542. Lamps for use on VeLocipepEs, L. P. Welch, 
on. 
18,543. OpouRLEss CLosets, J. F. and W. P. Liernur, 
Lond 


on. 

18,544. Route Map ArracuMent for Cycuists, F. D. C. 
Strettell, London. 

18,545. Castors for Fotp1ne Bepsteaps, I. 8. C. Keer, 


mdon. 
18,546. StopreRinG Jars, 8. Hill, London. 
18,547. MANUFACTURE of OnpNnaNnce Powper, A. Nobel, 


London. 
18,548. SEPARATING Liquips, C. A. ‘and O. W. Hult, 
Lo 


mdon. 

18,549. ELrecrric Primary ‘BaTrerizs, J.B. Whitte- 
more, London. 

18,550. Moror Carriaces, E. J. Clubbe, A. W. Southey, 
and The Electric Motive Power Company, Limited, 
London. 

18,551. SupportTine of Enarnes, E. J. Clubbe, A. W. 
Southey, and The Electric Motive Power Company, 
Limi mdon. 

18,552. TestinG the Erriciency of Steet, W. Racke, 


mdon. 
18,558. BuRNING PeTroteum Spirit, J. R. Howarth, 


mdon. 
—_— Pyevumatic or other Tyres, A. L. Collinge, 
ve! 

18,555. ORNAMENTING the Surrace of Faprics, G. T. 
Oliver, Manchester. 

18,556. Preparinc CLors for Smockrne, T. A. Crook, 
Manchester. 

18,557. Currina Out PLasTer Banpaaes, J. Ott, Liver- 


pool. 

18,558. Proputsion of Avuto-cars, J. G. Glover, 
mdon. 

18,559. Stzzrinc Vessets, W. Cassap, London. 

18,560. Arm Motor for Cycigs, A. Hunter and A. Ross, 


London. 

18,561. CycLe Gear Cases, H. W. Dover and P. Phipps, 
London. 

18,562. Rotary Enotng, F, A. Box, London. 

18,563. Derectinc Leaks in Pyeumatic Tires, M. A. 
Wier, London. 

18,564. Rar-way CaRr1iaGEs, H. H. Lake.—+{C. A. Gould, 
United States.) 

18,565. AppaRaTus for DestRoy1NnG Lyszocts, W. Reeder, 
London. 

18,566. Sreves, &c., T. F. Hind and R. Lund, 


mdon. 
18,567. Rice Macuines, T. F. Hind and R. Lund, 


mdon. 

18,568. Lamps, T. C. J. Thomas and W. M. Still, 
London. 

18,569. VessELs, E. Lychenheim, London. 

18,570. BaTrerizs, F. Dannert, London. 

18,571. Peat DisinrecraTiInc Macuines, 8. C. R. 
Gauntlett, London. 

18,572. Pumpinc Macuines, W. Baines and W. Norris, 


London. 

18,578. Vatve, A. J. Mayne, Woking. 

22nd August, 1896. 

18,574. ANTI-VIBRATION HANDLE, 8. and W. T. Waters, 
Tunbridge Wells. 

18,575. OpTarninc CyanIvEs, J. T. Sheard and Sheffield 
United Gas Light Company, Sheffield. 

18,576. CisterNs, W. Wheeler, Birmingham. 

18,577. StaTIoNaARY WIND Enaines, W. Tapling, Kings- 
ton-on-Thames. 

18,578. Gasautomat, E. Berg, Berlin. 

18,579. Optica, LANTERN, W. and W. F. Butcher, 
London. 

= ExecrricaL Certinc Roses, W. McGeoch, 


ow. 

18,581. T1Le Decoratinc MetTHop, W. Maguire, Stoke- 
on-Trent. 

18,582. State TRimMING Macurnes, H. Gee, Denbigh. 

18,588. Supports for Bicycies, C. P. Cubitt, Nor- 


wich. 

18,584. CycLe Drivinc Mecuanism, C. Smith, Stock- 
ton-on-Tees. 

18,585. Or Motors, Sir W. Arrol and G. Johnston, 


asgow. 
18,586. Castor and Bearines, T. Varcoe and H. Fred- 
erick, Lincoln. 
18,587. Hook and Eve Manuracturg, E. 8. Hartley, 


‘ifax. 

18,588. Rotters for Lace Macuines, F. N. Hubson, 
Nottingham. 

18,589. BLeacuina Compounps, J. Hargreaves and R. 
Armstrong, Widnes. 

18,590. MacHrines for WasHino CLorues, R. B. Jarvie, 


Glasgow. 

18,591. CoIN-FREED Macuines, A. Hulme and J. 

illiams, Manchester. 

18,592, ILLUMINATED Prismatic Toy, J. Tozer, Ply- 
mouth. 

18,598. ELectricaL Apparatus, J. F. Kelly, London. 

18,594. Arr VALvEs for Preumatic Tires, C. Radcliffe, 
Manchester. 

18,595. PHoTocRaPH FramEs, R. Mander, Birming- 


18,596, Pepats, J. Feather, London. 
18,597. CisrerNs, A. F. Morrison and M. Ingram, 
Stretford. 


18,598. CIRCULAR Knittinc MacuInery, E. A. Hitherly, 
ughborough. 
18,599. CENTRIFUGAL MAcHINEs, J. 


ndon. 

18,600. Heap Coverinas, W. J. and W. N. Battersby, 
Manchester. 

18,601. WHELs for VeLocipepes, D. F. C. Ansingh, 
London. 

18,602, Wrencn, J. Wakefield and Humber, Synyer, 
and Co., Nottingham. 

18,608. Pens, A. Dittmar, Glasgow. 

18 604. Sewinc Macuines, S. B. Cochrane, London 

13,605. Betts, 8. B. Cochrane, London. 

18,606. Fotpinc TasLe, J. G. Browning and G. P. 
Crossman, London. 

18,607. Wacon Brakes, W. Fairweather.(W. Scott, 
France ) 

18,608. SuprorTinc Winpow Sasugs, J. H. Donne, 

mdon. 

18,609. Enaives, J. B. Kasten, Surrey. 

18,610, UMBRELLAS, J. Douthwaite, London. 

18,611. VeLocirepes, C. E. Beckman, London. 

18,612. Crates, E. 8. Gale, London. 

18,613. Pirzs, E. Holcombe, London. 

18,614. Pree Couriines, W. Pinckert and C. Prutz, 


Hamilton, 


ndon. 
18,615. APPLYING MECHANICAL Power, R. Harrison, 
mdon, 





18,616. Furwaces, J. Legge, London. 
18,617. Brusues, F. J. Chaplin, Birmingham. 
18,618. Fasteners, A. J. Boult.—(C. F. Littlejohn, 
United States.) 
18,619. Means of Suprortinc Socks, H. Cleaver, 
mdon. 
18,620. Iron Protectinc Process, W. Jordan.—(F. N 
Blanc and T. &. Crane, United States.) 
18,621. Ciuss, 8. P. Ely, London. 
18,622. ARTIFICIAL Stone Manuracrurs, G. F, Thom- 
son, London. 
18,623. Fioors, A. W. Rammage, Surrey. 
18,624. Manuracture of Matt, F. Hannan, Liver- 
1. 


181025. ArTracHMENTs for Lire-Buoys, J. H. Crossley, 
Live: 1. 

18,626. Tov, E. P. Lehmann, Liverpool. 

18,627, DegpoLaRIseD GALVANIC ELEMENT, A. Heil, 
London. 

18,628. INCANDESCENCE Bopy for Lamp, J. F. Bach- 
mann, A. Vogt, C. C. Weiner, J. Kirchner, A. Konig, 
London. 

18,629. Parent Brake for Carniaces, T. Sullivan, 


mdon. 

18,630. Perroreum Brow Lamps, E. Landfried, 
London. 

18,631. Carriaaes, F. Parker, Brighton. 

18,632. Lamp Hotpers, H. Hirst and G. E. Fletcher, 

London. 

—. IMPLEMENT for WeEpING, &., 8. Kulesza, 

ndon. 

18,634. Reews, J. Hefti, London. 

18,685. INFLATABLE-SOLE Boot, &c., G. H. Barker, 
Bristol. 

18,636. Jounna.s, T. C. J, Thomas, London. 

18,687. Mup Guarp for Cycies, G. A. Wilson, 


mdon. 
a ee! PorTMANTEAUS, TRUNKS, &c., F. D. C. Strettell, 
ndon,. 

18,639. Beer Wort Gyte, F. G., A., M. E. W., and R. 
H. R. Powell, Bristol. 

18,640. Lamps and Lanterns for Cyciinc, H. M. 
Salmony, London. 

18,641. Boots or SHogs for Cyciinc, A. W. Gamage, 
London. 

18,642. Cycie Tires, C. T. H. Bennett, London. 

18,643. Device for use with Srzam Enaives, M. Hanner, 


London. 

18,644. Openine the Doors of StaBLes, H. Reimers, 
London. 

18,645. ADVERTISING Mepium, A. Cruickshank and K. 
H. Norton, London. 

18,646. ComBINED Stationery Rack, A. Cruickshank, 


mdon. 

18,647. ComBINED Visitors’ CaLL Suatz, A. Cruick- 
shank, London. 

18,648. Exzorricat Storacez, R. Kennedy, Bradford. 

18,649. Reconpinc E.ecrriciry Meter, R. Kennedy, 
Bradford. 

18,650. FaRE-INDICATING Devices, H. H. Lake.—(F. 
W. G. Bruhn, Germany.) 

18,651. Execrric Motors, H. H. Lake.—(R. Lundell, 
United States ) 

18,652. Execrric Raitways, H. H. Lake.—{X. Lundell, 
United States.) 

18,653. Drivine Gear for Cycizs, W. Tatham, E, Bur- 
goyne, and G. Hewitt, London. 

18,654. InxsTanps, A. Ellis, London. 

18,655. HAND-OPERATED Rock Dritis, M. Liesens, 
London. 

— Lusricators, A. M. A. V. Degrémont-Samaden, 


ndon. 

18,657. Brakes, L. A. M. Fevez and P. C. Probyn, 
ndon. : 

18,658. APppaRaTus for Drivine Tacks, A. E. Stirckler, 
mdon. 


24th August, 1896. 
—. Cycie SappLe Frame, M. A. Herbert, Birming- 


am. 

18,660. Jorst Rina Construction, J. Milne-Cooper, 
Bradford. 

18,661. Brakes, W. M. Geddes and The Pneumatic 
Brake Co., Manchester. 

18,662. Tubes, J. G. Accles and P. L. Renouf, Bir- 
mingham. 

18,663. TrimminG or Parinc Macutnes, A. Bryan, 


London. 
18,664. Hook AtTTacHMENT, &c., J. Tovey, Birming- 
ham. 
18,665. Mountinc Carp Ctorninc, A. Hitchon, 
ccrington. 


18,656. PERMANENT Way Construction, B. W. C. 
‘otham, Sussex. 

18,667. Battoons for Apvertistnc, A. McDonald, 
Lo 


mdon. 
18,668. PENHOLDERS, J. Heap, Rochdale. 
18,669. Means for Suspenpina Conpuctors, M. Volk, 


righton. 

18,670. Boxes, J. Tickell, Manchester. 

18,671. Rarpway Sicnat Apparatus, G. Crossland, 
Huddersfield. 

18,672. InFLaToR Carrisr, C. Good and 8. Rawlins, 
London. 

18,673. Fires, W. McCaig, Glasgow. 

18,674. CycLes, Motor Cars, &¢.,; J. and R. Burns, 
Coventry. 

18,675. Cover Apparatus, G. Honeyball and J. Smith, 


pswich. 

18,676. Brick Macuines, J. Howie and J. T. Allan, 
Glasgow. 

18,677. SIGNALLING APPARATUS, W. Balls and W. Lowes, 
South Shields. 

18,678. Stipe for Suspension Lamps, E. Fletcher, 
Birmingham. 

18,679. Hay Cottectinc Macutnegs, A. Pollock, Glas- 


gow. 
18,680. Ramtway Brake Apparatus, H. Georgin, 


russels, 

18,681. Hotpinc Perro.teum Lamps, J. E. Stephens, 
Gloucestershire. 

18,682. WATER SupPLYING APPARATUS, E. Stead, W. and 
E. Rhodes, Leeds. 

18,683. Saw Prares, E. Stead, W. and E. Rhodes, 


Leeds. 

18,684. Motion of Saw Puares, E, Stead, W. and E. 

es, Leeds. 

18,685. Inpoor Games, C. H. Bailey and A. W. Bate, 
Nottinghamshire. 

18,686. Pyeumatic Banp Brakes, D. W. Crosland, 
London. 

18,687. Enornes, J. W. Hunter, London. 

18,688. Linch Pixs for ARTILLERY, J. Rhodes, 
London. 

18,689. BicycLe Brake, H. Stuttle.—(J. Tuck, Aus 


tralia.) 
— Motor WHEELS or Motors, W. 8S. Stuckenberg, 
Lo 


ndon. 
ay oo as VeLocipedE Brake, E. J. W. Budd, 
mdon. 
18,692. Botries, E. W. Frankenburg, London. 
18,698. CoTron MaNUFACTURE, J. Crossley and Sons and 
J. Brooks, London. 
18,694. Bearines of Bicycies, &c., 8. D. Gordon, 
ndon. 
18,695. Puttey Construction, G. ©. Downing.—(C. 
Ruh, Germany.) 
18,696. Harness, Sapiery, &c., A. M. Scarff, 


herd, London. 

18,698. CompBineD Ear Pick, &c., E. Schmidt, 
London. 

18,699. Sash Corps and Ropes, &c., G. F. Janes, 


ndon,. 
18,700. Driving MecHanisM of Cycies, H. Snowman 


mdon. 
18,701. Imrration Lacs, C. D. Abel.—(C. Gronert, Ger- 
many.) 
18,702. Brake, W. Norman, London. 
18,703. Nais or Rivets for Boots, J. L. Thomson 


London. 
18,704. Traction Systems, H, Allen and O, Peard,- 
mdon, 


Lond 
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—, Boot CLeaninc Apparatus, A. and H. Hatt, 
naon. 

18,706. THERMOMETERS, E. M. V. Gibb, London. 
18,707. EnpLess Conveyors, E. Maillet and E. Lambert, 


London. 

18,708. FricTionLtess Bicyc.tE Cary, F. G. Whecl- 
wright, ndon. 

18,709. NgckT1rg ApvusTERS and Houpers, W. J. Tagr, 
London. 


18 710. Prorecrine the Borrom EpcE of Trousers, E. 
Roitsch, London. 
18.711. WHEEL GeariNG of Pumps, &c., W. Wright, 
London. 
18,712. Apparatus for Conveyinc Coat, W. Dean, 
Liverpool. 
18,718. Pepa.s for Bicycies, Tricycues, &c , R. Violet, 
Liverpool. 
18,714. ArtiriciaL Stone, A. J. Boult.—(J. Junybluth, 
Germ tiny. 
18,715. Cicar Pires, V. Dent, London. 
18,716. Trousers Hancers, H. Bourne, London. 
18,717. Cootine Arr, A. J. Boult.—(C. A. MacDonald, 
Australia ) 
18,718. Serrinc Type, E. Edwards._(H. Burg, Ger- 
many.) 
18,719. Carpinc Engines, E. Edwards.—{(C. and J. 
Kuster, Greece. 
18,720. Rep Cotourinc Marrers, T. R. Shillito.—(J. 
R. Geigy and Co , Switzerland.) 
2i. Watst Bann, H. Caroli, London. 
SrerHoscopes, C. A. Teske, London. 
3. DouBLe Oxsectives, F. R. von Voigtl nder, 
London. 
18,724. Fortune Tetiinc Carps, F. M. Gardiner, 
London. 
18,725. New Fire Extincuisuers, T. F. Handly, 
Berlin. 
18,726. nan of Crcies, H. H. Lake.—(F. Veith, Ger- 
many. 
18,727. Locks, W. Wessel, jun., London 






18,728. Sappies, &c., . R. Newburgh-Stewart, 
London. 

18,729. Metatuic Lustre on Gtass, G. Alefeld, 
London. 

18.730. ALTERNATE CuRRENT Motors, V. A. Fynn, 
London. 
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18,731. Pysumatic Tires for CycLe WHEELS, J. Max- 
field, London. 

18,732. Macnine for Makrxe Car Axes, J. T. Rowley, 
London. 

18,733. DeveLorine Disu, H. O. Blaker, Worthing. 

18,734. Stanps for Matcues, C. and W. T. Smith, 
Blrmingham. 

18,735. PNeumatic Trres, J. Almond, Manchest2r. 

18,736. FasTeNER for Securinc NecKTIEs, A. Charles, 
Huddersfield. 

18,737. Propuction of Knotrep Loops, J. P. Swift, 
London. 

18,738. Sarety Stop Vatvr, J. M. Foster, Man- 
chester. 

18,739. Wrappinc Parce.s, W. G. Heys.—{The Auto- 
matic Wrapping Machine Co., United Siates.) 

—_ Cyc.e Sapp.e Cilps, J. B. Brooks, Birming- 
nam. 

18,741. Paps for Hernia Trusses, &c., T. P. Salt, 
Birmingham. 

18,742. Means for Securrna Curtain Supports, G. 
Fithrer, Manchester. 

18,743. Bout, G. Fiihrer, Manchester. 

18,744. MacHinEs for CLEANING Knives, W. Watson, 


alifax. 
18,745. Sewer Gas Extractor, W. Egginton, Birming- 


am. 

18,746. Encine Fiat Srrippinc, J. Jones and W. 
Heaps, Ashton-under-Lyne. 

18,747. Propentinc and Sreerina Vesseis, C. E. 
Torner, Glasgow. 

18,748. Type-writ1nc Macuiygs, J. E. L. Barnes.{7. 
Cahill, United States.) 

18,749. PerpeTvaL CaLeNnpDaRs, A. Glendinning, Glas- 
gow. 

18,750. IRon Harpeninc Sotutions, J. Y. Johnson.— 
(B. Hall, United States.) 

18,751. Fasteners for the Harr, E. J. A. Babbage, Ply- 
mouth. 

18,752. Construction of Tires, &c., B. W. Botham, 
Sussex. - 

18,753. FoG-sIGNaLLinc AppaRATvs, J. Resideand J. W. 
Miller, Yorks. 

18,754. Bicycies, H. Gee, Denbigh. 

18,755. CHtmNgy Tops and VENTILATORS, G. Hunt, 
Burnley. 

18,756. FaBric Manuracture, F. Krugmann and W. 
Kiipper, Manchester. 

18,757. Apparatus for Licutinc Lamps, J. T. King.— 
(The Connelly-Critchlow Company, United States.) 

18,758. Sanrrary AsH and RerusE REceprTac.e, R. H. 
Quine, Manchester. 

18,759. Susstirute for Woop, W. W. and T. H. Lewis, 
London. ~ 

18,760. Cuponas for MeLTinG MetaL, F. OC. Prince, 
London. 

18,761. Letter Boxes, W. Brown and F. J. Du'y, 


mdon. - 

18,762. Ciresfor Dryinc Macarves, J. and W. Horton, 
4 ‘ndon, 

18,763. VaLVES for Pneumatic Tires, J. Shipway, 

naon. 

18,764. Forks of Cycies, F. Billing and W. E. Part- 
ridge, Birming . 

18,765. Means for Drivinc Cycies, H. Rychner, Bir- 
mingham. 

18,766. Sappies for Cycies, G. Schreiner, London. 

18,77. Gas Motor Enoines, G. W. Hart, London. 

18,768. Hancers for Trousers, j&c. H. J. Flegal, 
London. 

18,769. ARTICULATOR and DENTAL Process, K. R. Bragg, 


naon. 

18,770. Crank and DIFFERENTIAL GEAR, A. G. Melhuish, 
London. 

18,771. OpzRaTING SCREW PrRopELLERs, A. G. Melhuish, 
London. 

18,772. Furnaces of Steam Borers, J. Henderson, 
London. 

18,773. VEHICLE WHEEL, J. White, London. 

18,774. Tires of Bicycies, W. A. Moon, London. 

18,775. Macatnes for Curtinc Megat, &c., C. Wilson, 
London. 

18,776. Case for 
London. 

18,777. Gas Lamps, E. J. Shaw, London. 

18,778. ImpRovep Covers for Corsets, H. Freud, 
London. 

18,779. Maxkinc LEATHER BextineG, E. F. Sargeant, 
London. 

18,780. Bitttarp Cues, W. Cénen, London. 

18,781. Cycte Drivinc Mecnanism, F. J. A. Kinder- 
m@nn, London 


Toiter Articies, J. Dickson, 


18782. DesutpHurisinc Gas, F. J. Koopmann, 
London. 
18,783. MercnanicAL Roap VEHICLES, H. Austin, 
London. 


18,784. Preventine the RE-FILLING of Bott.es, H. H. 
Lake.—{N. Schuab and G. J. Newwitler, United 
States. 

TELEPHONIC APPARATUS, C. 
London. 

18,786. ConTROLLING ELectric Motors, H. H. Lake.— 
(Z. A. Sperry, United States.) 

18,787. Cycte Pneumatic Tires, A. F. Munro and 
G. O. Hitchings, London. 

18.788. CoIN-conTROLLED Apparatus, T. J. Martin, 
jun., London. 

18,789. DispLayinc ARTICLES in Suorp Winpows, E. 
and H. B. Leger, London. 

18,790. Macuines for MAKING Nut Buanks, 8. Vanstone, 
London. 

18,791. IMPROVED BAGATELLE Boarps, H. E. Bond, 

mdon. 

18,792. ADVERTISING, P, Ede and F. Lake, London. 

18,793. InpicaTING the Names of Stations, F. J. 


J. Schwarze, 


18,794. Heap Coverrinas, 8S. Hyams and H. Rosentall, 
Liverpool. 

18,795. UCASE or SHELL for Pencits, &c., F. Schellhase, 
London. 

18.796. CLotHes Hooks, F. W. Golby.—(B. Jlling, Ger- 
many, 

18,797. Penciis, H. Bremer, London. 

18,798. ImpRoveD Bicycue Sappie, T. R. Jones, 
London. 

18,799. VEsTIBULE Cars, J. W. Cooper, London. 

18,800. AccoUuTREMENTS or EquipmMENis, J. Pullman, 


London. 
18,801. Gas Buoys and Beacon Liens, 8. 8S. Walker, 
London. 
18,802. Cycte Brake Apparatus, J. 8. Campbell, 


mdon. 
18,808. Lamp Burners, H. A. Crosby and W. C. Renne, 


mdon. 

18,804. Steam Enornes, W. A. Jordan and Beltz and 
Jordan, London. 

18,805. IMPROVED FEED-WATER Heaters, G. T. Munday, 
London. 

18,806. RUBBER-ERASER Ho.pers, C. V. Henkel and 
the C. V. Henkel Company, London. 

18,807. Musica, Boxes, A. A. Lateultre and S. 8. 
Bromhead, London. 

18,808. Bicycies, R. Haddan.—{D S. Hitchcock, United 
States.) 

18,809. TRANSMITTING Motion, R. Haddan.—(A. Becher 
and C Magdeburg, United States.) 

18,810. Retarnina the Borroms of Trousers in Pos!- 
TION, E Swainston-Strangwayes, Londor. 

18,811. Topacco Pipgs, E. Lofts, London. 

18,812. FrrEMEN’s Hetoets, M. F. 8. Dixon, London. 

18,818. Preumatic Tires for Cycies, Count C. de 
Rossetti, London. 

18,814. Vatves for PNeuMaTIC 
London. 

18,815. MARINE BaGATELLE, T. H. Cooper, London. 

18,816. Construction of Suips, 8. Stuart, London. 

18,817. CARDBOARD TuBULAR Cases, H. 8S. Munson, 
Londor. 

18,818. Tires for WHEELS, F. T. Millet and A. F. 
Greviile, London. 

18,819. INCANDESCENT Lamps, W. Clark.—(A. Meyer- 
berg, M. Wendors, and S. Henlein, Germany.) 

18,820. INDICATING the Leve. of Water, G. Stevens, 
London. 

18,821. TReEaDLEs of Sewrnc Macurines, E. A. Guy, 

mdon. 
— PuotocrapHic Cameras, L. J. R. Holst, Liver- 


Tires, A. Welch, 


18/323. Proputsion of Autocars, &c., J. G. Glover, 
London. 

18,824. BottLes, A. Genillon, London. 

18,825. Rock Dritts, J. H. and J. M. Holman, 
London. 

18,826. CHILDREN’s Biss or SHrecps, C. W. Thompson, 
London. 

18,827. SHarrs of Carriaces, W. R. Chapin, A. L. 
Lindsay, J. W. Howarth, and J. M. Robertson, 
London. 

18,828. Cravats, R. H. Hummel, London. 

18,829. Gas Ianitinc Apparatus, F. W. Lanchester, 

ndon. 

18,830. INpicaTING Name of Stations, F. J. Longton, 
Lancashire. 
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18,831. Enornes, J. Stephens, Gloucestershire. 
18,882. Screens, R. N. Havers and Company, 


London. 
18,833. Device for Courtine Bicyces, W. P. Kelly, 
mdon. 
18,834. CARBONATING Macuines, J. P. Jackson, Liver- 
M4 


pool. 
18,835. Encines, W. G. Potter, London. 
18,836. CLoset Seat, J. Jarvis, Burslem. 


18,837. Marcu Boxes, C. H. and H. C. Stubley, 
Nottinghamshire. 

18,838. WreNcH, R. Kendrick and T. H. Berry, Bir- 
mingham. 


18,839. ELecTRIcAL SIGNALLING System, H. Gilhespie, 
Essex. 

18,840. PNeumatic Brakes for Cyciss, T. C. Ewbank, 
mdon. 
18,841. ABoLITION of CommMuTaTOR in ConTINUOUS 
CurreENT Dynamos, S. A. Nash, London. 

18,842. Securine Saint to Biovuse, E. M. Lochwood, 
Sheffield. 

18,843 ExecrricaL Switcues, H. G. Richardson, 
Manchester. 

18,844. Sturrinc Boxes, J. M. Scott.—(F. Schoerner, 
Germany.) 

18,845. Sranp and Cover for Cycies, E. Parnall, 
Bristol. 

18,846. Sun Bonnets and the like, W. Bowden, Man- 
chester. 

18,847. TumBLerRs, A. H. Young, Glasgow. 
18,848. Gear Cases, E. Lycett, Coventry. 
18,849. Mup-cuaRps for VELOCIPEDEs, 
Coventry. 

18,850 Carrier for Bicycies, J. 8. Crowley, Man- 
chester. 

18,851. Drivinc Putuey, J. Dymond Devon. 

18,852. Looms for WEAVING, W. Rodger, Glasgow. 
18,853. The Sarety CycLe Lockine, E. Fisher, 
London. 

18,854. Decorative Work, J. E. C. Carr and J. T. 
Stewart, Glasgow. 


E. Lycett, 


18,855. TREATMENT of ToorHacue, A. Gilruth, 
Dundee. 

18,856. WirED-on Pyeumatic Tires, W. T. Pitt, Bir- 
mingham. , 

18,857. PortaBLe Firrincs for Suips, W. P. Hoskins, 
Birmingham. 


18,858. PorTIERE Rops, W. A. Bibb, Birmingham. 

18 859. Apparatus for the “*X” Rays, HK. Payne, 
Sussex. 

18,860. FrvisHine CaLico Fasrics, A. Whowell, Man- 
chester. 

18,861. Mup MaTeriaAL ARRESTER, A. S. Marshall, 
Glasgow. 

18 862. Lockinc RaiLway CARRIAGE Doors, J. Hill, 
Stoke-on-Trent. 

18,863. Apparatus forSToRING ACETYLENE, T. Holliday, 
Bradford. 

18,864. Composition for WHEEL Tires, D. Forbes and 
J. 8. Weymouth, Bristol. 

18,865. SusPENDING Sieves, C. H. Stubley, Notts. 
18,866. SuspenpiInc Lamp SHapes, J. H. Stone and 
H. G. Atkinson, Birmingham. 

18,867. Evecrric Trotiey Mast, E. K. Scott, Wolver- 
hampton. 

18,868. An ImpRovED Fire-LIGHTER, G. W. Harris, 
Hull. 

18,869. Poncrure Proor Cycie Trregs, P. P. Mushet, 
Glasgow. 

18,870. Bau Va.veE, 8. Bridgen, Birmingham. 

18.871. Upnotsrery Sprincs for Seats, A. E. Brain, 
Birmingham. 

18,872. Macuinery for Grinpinc, J. Urmson, jun., 
Manchester. 

18,873. MACHINERY for CRUSHING QUARTZ, R. O. Ahlers, 
Liverpool. 

18,874. ScREENING CoaL, H. St. J. Durnford and H. 
Wormald, London. 

18,875. Sprines for CanriaGEs, &c., J. Birch, Birming- 
ham. 

18,876. Supports for Sinks, J. Duckett and Son, Ltd., 
and J. Duckett, London. 

18,877. Manuracturinc Coatep Pit1s, J. Barclay, 
mdon. 

18,878. Gas VaLves, The Midland Purchase Syndicate, 
Limited, and W. H. Gritton and W. Whitington, 
London. 

18,879. Separatinc Cream from Mitk, M. Kopp, 


ndon. 
18,880. MetHop of Sprayinc Perrumes, F. G. Pirie, 


vondon. 
18,881. STERILIsSING INFECTED Goops, T. Kirkland, 





SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


559,767. Mercury Test-caucE, W. and J. Boekel, 
Philadelphia, Pa,—Filed April 29th, 1893. 
Claim.—(1) In a mercury test gauge, the mercury cup 

a having a screw threaded upper part, in combina- 
tion with a tubular body screw threaded for engage- 
ment therewith, means for directing a current of air 
through the said body into the said mercury cup at 
will, and a gauge tube extending down into the said 
mercury cup, substantially as and for the purpose set 
forth. (2) In a mercury test gauge, the combination cf 
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a tubular body screw threaded at its lower end with 
a gauge tube inside of the said body and extending 
below its lower end and a detachable piece adapted 
to be screwed on the lower end of the said body as a 
substitute for the mercury cup for the purpose of pro- 
tecting the protruding part of the gauge tube when the 
= cup has been removed, substantially as set 
orth. 


559,872. System or ELECTRICAL TRANSPORTATION, P. 
K. Stern, St. Louis, Mo.—Filed September 16th, 
1895. 

Claim.—(1) An electric transportation system, con- 
sisting of a route or line of travel, a vehicle which is 
adapted to travel alongsaid route, a primary inducing 
element, which is arranged along said route, and a 
laminated wheel, mounted on said vehicle, which 
wheel is influenced by the primary element, substan- 
tially as described. (2) The combination with a core, 





























composed of a series of laminations, insulated from 
each other, electrical conductors on said core, for con- 
ducting a polyphase current, said conductors when 
energised forming a primary element, a wheel which 
is mounted in proximity to said element, induced 
current conductors in said wheel, whose resistance 
increases toward their ends, and a ring slidingly 
mounted on said conductors for varying the resistance 
of the induced currents, substantially as described. 


560,450. Governor, F. J. Weiss, Basle, Switzerland. 
—Filed April 22nd, 1891. 
Claim.—(1) In a pumping engine with variable 
expansion the combination with a strongly static cen- 
trifugal governor of high regulating capacity, of an 
adjusting mechanism F D C B, and of means capable 
of being operated substantially as described by the 
liquid pumped, for lengthening and shortening the 
rod C B of the said mechanism while the engine is 
running, so as to thereby alter the relative positions 
of the member which regulates the cut-off in the 
expansion-valve gear and of the balls of the centrifugal 
governor, without at the same time altering the total 
proportion of transmission between the stroke or 
movement of the said member of the valve gear and 
the throw of the governor balls, substantially as and 








for the purpose set forth. (2) In combination with 
the adjusting device F D U B intermediate the centri- 
fugal governor and the expansion-valve gear of a pump- 
ing engine as described, a governor having eccentri- 
cally suspended cylindrical weights N,a nut F, 
adapted to have the vertical movements of the said 
weights transmitted to it, and a chamber R V8 carry- 
ing the said nut and surrounding the governor-shaft, 
but otherwise freely movable, the said casting resting 
on the said weights with an interior horizontal top sur- 
face, substantially as and for the purpose set forth. (3) 
In a steam engine the combination, with the governor- 
shaft Q of the pen. ged — N, the chamber 
R VS, the nut F and the devices F D C B for trans- 


560,452. Execeric Raitway System, G, Westings 
house, jun., Pittsburg, Pa.—Filed July 27th, 1805, 

Claim.—(1) In a circuit closing switch for electric 
railways, and armature and contact plates and g 
loosely mounted support therefor provided with down. 
wardly projectin; pins or lugs, and a spring on which 
said pins or lugs rest. (2) In a circuit closer, thy 
comsbtoation witha loosely mounted, vertically movable 
bar or plate provided with contacts and actuated jn 
one direction by a magnet and in the opposite direction 
by gravity, of a spring for supporting each end of the 
bar or plate when the magnet is inactive and supple. 
menting the action of the magnet when its puil is 
weakest. (3) In a circuit closer the combination of a 
stationary electro-magnet and contacts, and a movable 
bar provided with an armature and contacts and hay. 
ing tapered lugs loosely fitting cylindrical guiding 
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sockets, with a spring upon which said tay ered lugs 
rest. (4) In a switch box, a stationary base proviled 
with upwardly projecting pins insulated from said 
base, in combination with a bell or cover carrying an 
electro-magnet, its movable armature and stationary 
and movable circuit closing contacts and provided 
with circuit terminal sockets engaging with said pins. 
(5) The combination with an air-tight switch box hav- 
ing a removable cover, of two sets of frictionally 
engaging contacts supported respectively by the 
stationary bottom and the removable cover, and 
means for connecting outside conductors with said 
contacts through the bottom of the box, whereby the 
cover may be removed without disturbing said con- 
nections. 


560,198. Conpenser, P. Dunlop, London, England. 
—Filed Janvary 22nd, 1895. 

Claim —In a condensing apparatus, the combination 

of a receptacle — with an upper and a lower 

chamber, an inlet to introduce condensing water in 

upper chamber, an inlet to introduce steam or vapour 

in such upper chamber, a piece of perforated material 




















interposed between the vapour inlet and the body of 
such chamber, a check valve interposed between the 
upper and lower chambers, a hot well connected with 
the lower chamber, and a pulsometer connected with 
a source of steam supply, the hot well and lower 
chamber to eject the contents of such chamber into 
the hot well and form a vacuum in such lower chamber, 
substantially as described. 


560,677. Cuttivator Toorn, /. Boos, Bellevue, Ohio. 
—Filed March 24th, 1896. 

Claim.—In a cultivator tooth, the combination with 
the standard and hinged tooth section, of a bracket 
on the standard having an arm extending out there- 
from, a fulcrum member pivotally secured to the 
bracket, having an elongated central opening, and an 
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end crossbar projecting beyond the plane of the sides, 


a rod ing through the arm into the elongated slot, 
a bolt securing the rod to the fulcrum member, a 
spring on the bolt, and links connected to the cross- 








London. 
18,882, CycLe Gear, G. C. Topp and N. 8. Parker, 





Longton, Liverpool. 


ndon. 


mitting movements to the regulating valve gear, sub- 
stantially as and for the purpose set forth, 





bar of the fulcrum member out to the hinged tooth 
member, substantially as described! F 
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THE BERLIN INDUSTRIAL EXHIBITION. 
(From our Special Commissioner.) 


REGARDED as distinct from theold English fair element, 
the Exhibition, on further inspection, although devoid of 
anything very striking, is quite creditable, especially in 
the non-engineering departments ; for yet in amongst the 
biggest array, that of textile goods, clothes, clothing ma- 
terials, wigs, artificial flowers, and fancy articles, there are 
operations in action that relieve the monotony of the rows 
of cased objects. Such operations are button making, 
folding and cutting envelopes, forming and binding card- 
board boxes, cutting cloth, &c. The latter operation is 
conducted with considerable expedition by a machine, Fig. 
1, worked and exhibited by Philippsohn and Leschziner, 

















Fig. 1—CLOTH CUTTING MACHINE 


the essential portion of which is a cutting disc mounted 
on a stand with a foot, pointed at the front like an ordi- 
nary flat iron, and having a longitudinal slot to accom- 
modate the lower part of the disc; the stand has also a 
short vertical hollow standard in which is the gear to 
turn the disc, which moreover is well protected from the 
hands of the operator. This arrangement is connected 
to along double arm pivoted on an upright standard, in 








~ Vv) <> 
Fig. 3—FRIEDEBERG’S PULVERISER 
which is a spindle to be turned by a belt, and the motion 
is conveyed to the gear in the disc stand by means of 
belts led over the horizontal arms. Thicknesses of cloth 
or linen up to 2in. can be cut by this machine, which is 
conyeniently placed centrally at a horseshoe table, upon 
which the cloth is spread, the pattern marked out, the 
cutting disc made to revolve 1000 times a minute, the 
foot pushed under the cloth, which is immediately and 








Fig. 4—FRIEDEBERG’S PULVERISER 


cleanly cut through by the disc, and the latter is readily 
moved in any direction, so that sharp corners and short 
radius curves are taken with considerable facility. From 
the clothing department one wanders through varied 
collections of glass, china, and earthenware, to the build- 
Ing and construction main exhibits, which group is by no 
means the least important section of the Exhibition ; and 
inasmuch as the neighbourhood of Berlin does not fur- 
nish building stone, substitutes for that material, bricks, 
tiles, artificial stone, &c., form a conspicuous and inte- 
resting part of the exhibit. Naturally Rabitz construc- 
tions ‘are prominent, and this mortar and wire gauze 
material has been used for most of the buildings in the 


Exhibition—in fact, to the extent of 360,000 square yards; 
and what is more, by the use of this material the build- 
ings were erected in the remarkably short period of six 


months. Another commendable facing material can be 
seen in the (Drahtziegel) wire tiles, in which the clay is 
pressed on a wire gauze foundation. Then again the 
Monier cement and wire gauze material is duly repre- 
sented, and good buildings are to be seen where gypsum 
is used along with iron, both with and without wire gauze, 
being made into slabs which can be sawn like wood. 
These materials commend themselves for sanitary reasons, 
for security against fire, and other features, and play an 
important part in the Berlin building industry. It is 
scarcely necessary to add that iron and wood for con- 
struction and fittings are duly represented; whilst those 
concerned will find plenty to interest 
them in Group IV., wood industry, 
where furniture, fittings, carvings, 
decorations, turnery, cooperage, and 
basket work are shown. Incidentally 
the ornamental exhibit of the Royal 
Porcelain Factory is situated within 
the space otherwise occupied by Group 
IV. The next rooms are occupied by 
the products of the metal worker, 
and include examples of all sorts of 
metal work, peers xm jewellery, iron- 
ware, bronzes, lamps, electros, &c., 
many of which will repay inspection ; 
tools, screws, and me shaped for 
various purposes being prominent, and 
showing that in meial work, too, Berlin 
occupies no insignificant position. 
With regard to the chemical section, 
the display of chemical, physical, and 
photographic apparatus, materials, 
and products is remarkably good, and 
must excite the admiration of every 
student or practician in these matters, 
be he tyro or master thereof. Then — 
the art and printing section has much 
that is characteristic and good. In con- 
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spindle is attached a beam, to each end of which are articu- 
lated arms carrying rolls, which, when the spindle turns, run 
centrifugally to the grinding path at the periphery of the 
lower part of the box, the upper part being surrounded by 
sieves covering the openings of the discharge shoots, 
which are provided with valves. The feeding is auto- 
matic. At the top of the spindle there is a cone, centred 
below the throat of the feeding hopper, which is placed 
in the upper part of the box. The supply is adjusted by 
means of a plug worked by a hand-wheel. A dull rolling 
noise indicates the proper quantity, a rattling noise too 
little coal, and no sound too much coal; the coal of course 
should be small. A mill 2ft. in diameter, with 1600 
meshes to the square inch, grinds from 4 to 6 cwt. hourly, 
and a 80in. mill 8 to 12 cwt., requiring from 3 to 1-horse 
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nection with the latter 1 must men- 
tion the pavilion of the Berliner 
Lokal-Anzeiger, in which can be 
witnessed all the operations in 
connection with the production of a daily paper being 
performed before the public; making up the paper, 
type-setting (hand and Linotype), stereotyping, and print- 
ing on two Augsburg twin-roller printing machines, worked 
by electricity, and delivering 96,000 folded and printed 
sheets in an hour. 

Returning to Group XIII., machine construction, ship- 
building, and means of communication, there really is 
nothing particular to note except, as I said before, that it 
demonstrates very clearly the diversity of the objects 


NN 


made in Berlin—a highly commendable factor when it is | 
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Fig. 2—FRIETELERG’S COAL DJST FURNACE FEEDER 


working very well under a boiler, and has been applied to 
| all kinds of purposes in Germany. Various types of 
| boilers, crucible furnaces, puddling furnaces, re-heating fur- 
| naces, ore roasting furnaces, reverberatory furnaces, melt- 
ing furnaces, refining furnaces, &c.,areshown. The same 
| firm also exhibits exhausters for gasworks, gas hammers. 
| It executed the ironwork of the great water tower of the 
| chief restaurant. Another coal-dust firing exhibit, F. de 
| Camp’s patent, Fig. 5, is shown by Leopold Ziegler, ma 
| chinery works and foundry, who also shows a 50-horse 


| power for every cwt. hourly. This coal dust firing was 





remembered that Berlin has neither a great water highway | power engine, Zinn’s patent piston ring, Macbeth’s patent 
nor any natural supply of raw material. So I shall simply | movable stuffing-box, wrought iron belt pulleys, bear- 
point out a few of the more prominent exhibits. The | ings, centrifugal machines, and some sample castings. 


Berlin-Anhaltische Maschinenbau Aktien Gesellschaft | In this system of coal dust firing, the dust from 
shows gas engines, electric lift engines, and boilers fired | the funnel is fed by a screw C into the revolving 


Air under (6in. water 


by coal dust, Friedeberg’s patent. 


| sieve D, whence it passes along with the air for com- 








and divides into two currents, one passing upwards and 
through a valve d, e, to a chamber at the bottom of the 
funnel a, which is full of coal dust; it stirs up the dust 
in this chamber, and carries it along a duct c, up a pipe g, 
and round a conical plug , into the fireplace R; as the 
dust is removed in this way the column sinks in the 
funnel, and so long as the air is passing the action is 
automatic. The second current of air, leaving the main 
tube below the first current, meets the stream of air and 


it into the fireplace. The supply of air, and consequently 
of the ‘coal dust also, are easily regulated by the throttle 
valves. In connection with this is the Friedeberg patent 
coal pulveriser, Figs. 3 and 4, which consists of a vertical box 











column) pressure enters the apparatus by pipe q, Fig. 2, | 
2 = ‘and then discharged into the main, and ultimately 


coal dust at right angles by the conical plug, and rushes with | 
| 260 gallons a minute 98ft. 


with a pulley spindle passing through the base, To this | 








Fig. 5—-CAMP’S8 COAL DUST FURNACE FEEDER 


bustion into the fan A, where it is intimately mixed 


into the fireplace. The proportion of coal dust is regu- 
lated by a shutter at k, the air supply by a valve at d, 
and the speed of the feeding by means of a belt and 
conical pulleys } and b'. This was also working well 
under a boiler, and, like the Friedeberg patent, is appli- 
cable to all sorts of firing. 

Brodnitz and Seydel figure well in centrifugal pumps, 
and have a patent high-pressure pump at the water tower 
raising 440 gallons a minute 164ft., and another raising 
A. Borsig has exhibits in other 
parts of the Exhibition, and in addition to what I have 
already mentioned as forming part of his main group: 
Three 400-horse power vertical compound non-condensing 
engines, with the diameters of the cylinders 550 and 870mm. 





256 


THE ENGINEER 





Sept. 11, 1896, 














—with a 50) mm. stroke ; one making 150 revolutions, and 
driving by means of belts two direct current dynamos of the 
Union Company, which help to work the electric railway ; 
another, making 110 revolutions, and driving a Lahmeyer 
direct current dynamo ; the third making 110 revolutions 
and driving a Siemens and Halske direct current dynamo. 
They have also a 160-horse power compound condensing 
engine, with Radovanovic’s patent valve gear; the cylinder 
diameters are 400 and 640 mm., the stroke 800 mm., revo- 
lutions 98, and itis used for driving by means of belts 
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another Lahmeyer direct current dynamo. They too 
exhibit coal dust firing, Ruhl’s patent, Galloway boilers, 
and a model of a pump with Riedler valves. Gas and 
petroleum motors at work are also shown by F. Rutzke 
and Co. E. Uhlmann has an effective multiple wood 
carver; the tools are fixed on a hollow shaft, which is 
supported at one end of and between two balance beams, 
and these at the other 
end have between them 
an iron bar supporting a 
motor; at the centre 
these two bearers are 
each pivoted to a bar nor- 
mally at right angles to 
them, which is carried at 
each end on a pair of 
wheels running on a rail. 
The machine is capable of 
moving in any direction, 
with considerable facility, 
and as a man directs the 
course from a model, the 
tools follow accurately in 
the course given, and 
repeat the shape of the 
model on the piece of 
wood they work on. The 
motion is conveyed by 
belts along the frame to 
the tools. Carl Flohr is 
prominent in winding 
machinery, electric and 
hydraulic goods and pas- 
senger lifts, cranes, and 
steam engines; one small 
marine engine, running a 
dynamo, is worth look- 
ing at. Max Hasse’s 
tools also bear inspection ; 





at an inclination in a rectangular frame; at each side 
there is a vertical double cranked shaft, working in a foot- 
step below and passing through the upper beam of th 
frame ; to the upper end of each of these shafts a pulley is 
attached, the two pulleys being connected by a belt; 
above this pulley on one of the cranked shafts is a second 
pulley, which receives motion from a small pulley and 
shaft fixed to one end of the frame, the sides of the sifting 
boxes are connected to the cranks, and when all is in 





Fig. 6—WEIS’'S FOUR CRANK ROTARY SIFTER 


motion get a vigorous shaking. The whole is found to be 





a great advance on revolving sieves, both as regards 
quality and quantity of the products, but whether any 
difficulty is found from the slip of the belt from crank to 
crank, and consequent out-of-step working, we are not 
informed. Nominally one sieve balances the other, but 
good balance cannot be obtained with two things in 
different planes. The stuff is fed in at the top, the 


Fig. 7 








and they show also a big 





hydraulic press. Mehlis 
and Behren’s Cyclops 
Machine Works have 
working a 200- horse 
power vertical compound 
engine, 450 mm. stroke, 
150 revolutions, cylinder 
diameters 450 and 700 
mm. and centrifugal 
pumps, besides the boiler’ 
already referred to. M. 
Neuhaus and Co. have 
pulsometers of different 
sizes at work; Erich 
Merten and Co. have a 











compressor plant, and 








provide the piping, &c., 
tor the distribution of 
compressed air through 
the Exhibition and grounds. Petzold and Co. make | 
a very good show, to which brief reference has | 
already been made; they have no less than ten engines 
of different types fitted with various valve and regu- 
lating gear; they exhibit also various boilers for 
stationary and portable engines, a complete auto- 
matic mill, a brewery plant, and steam washing 
arrangement, quite a little exhibition by itself. The 
vibrating sieve they have adopted is Emil Weiss’s system, 
Fig. 6, in which two sifting boxes, each containing two 
sieves, cre be'ow the otke:, are suspended by wire ropes 











Fig. 8—-WOLF’S 200-HORS= POWER SEMI-PORTABLE COMPOUND ENGINE 


various products are conveyed away by flexible tubes, the 
sieves being kept clean by brushes or cleaning material. 
C. Hoppe’s various exhibits are impressive; they in- 
clude two 110-horse power double-cylinder coupled 
horizontal steam engines, electrically-driven three-throw 
pumps working a fountain in the carp pond, an electrical 
centrifugal pump for supplying the cooling water for the 
Borsig engines working the electric railway, &c. But 
about the most interesting engine exhibit is that of 
R. Wolf, of Magdeburg-Buckau, who has a 380-horse 
power, two 100-horse power, and one 200-horse power 








semi-portable compound engines running a brick works, 
yumps, and electric light dynamo respectively. The 
naximum load for the 100-horse power engines is 175. 
1orse power, and for the 200-horse power, 350-horse power. 
Chese are fitted with patent removable furnace boilers, have 
‘he cylinders and valve chests situated in the steam dome, 
ind are fitted with Rider’s expansion valves, controlled by 
Porter’s sensitive governors, which are driven by toothed 
wheels. The engines are also provided with jet con- 
lensers, and not only looked remarkably well, but were 
running smoothly and truly; the largest consuming 
under 10 atmospheres pressure 6°8 kilo.—about 15 |b. 
steam—and only 0°8 pg 1} lb.—of coal, the 
100-horse power engines 7‘2 kilos.—about 154 1b.—of steam, 
and 0°9 kilo.—just under 2 lb.—of coal, per hour and effec- 
tive horse-power; and in a trial of a 150-horse power 
engine the consumption per hour and effective horse- 
power was only 0°773 kilo. of coal. But then this is not 
a Berlin exhibit; nevertheless, however that may be, 
the arrangement of parts will be seen from the accom. 
panying illustrations. In the side view, Fig. 7, the jet con- 
denser is immediately below the low-pressure cylinder 
exhaust, and is connected by the lower piping with the 
air pump, by which both the condensing water and con- 
densed steam are lifted to the overflow tank, whilst 
attached to the air pump piston-rod is the plunger of the 
feed pump which draws its supply from the warm water 
in the overflow tank. By means of valves the condensing 
system can be isolated without stopping the engine, if, 
so desired, for repairs or other reasons. The quantity of 
injection water required per hour and per horse-power in 
this system is about 73 gallons. The arrangement of the 
other parts will be gathered from the sectional plan, lig. 8, 
and the diagrammatic section through the steam dome, lig. 
9. Anoteworthy feature in connection with this firm is 
that they, like so many of our own makers of engines, give 
attention to each part, so that pistons, piston-rods, cross- 
heads, guides, connecting-rods, crank shafts, bearings, 
saddle plates, fly-wheels, and valve gear particularly, are 
constructed of special material, and receive the form and 
finish required to make the whole machine harmonise 
with the views of the firm as to the character that their 
engines should have. 

As I have already remarked, there is nothing much in 
the railway department ; but in the part of a main street 
that has been included in the Exhibition grounds, Siemens 
and Halske exhibit points, crossings, telephone, telegraph, 
signalling, measuring and block apparatus ; and light rail- 
ways and rolling stock are shown by the Spalding 
Feldeisenbahnfabrik, by Messrs. Orenstein and Koppel, 





Steam;Boiler 


Fig. 9—Transverse Section of Wolf's Engine Cylinders 





and by Arthur Koppel. Of small machinery and sanitary 
arrangements there is a plentiful muster, whilst in the 
gas department Julius Pintsch is prominent, not alone 
with gas meters, kc., but with examples of electric weld- 
ing by Slavianoff and Bernardos systems. The carriage 
department is well represented, the taxameter manufac- 
tory of Westendarp and Pieper showing appliances for 
measurements in connection with vehicles, including the 
taxameter, which is used on many of the cabs in Berlin 
for indicating the fare. 

Turning now to the electro-technical group, one cannot 
but be disappointed, knowing the high position Berlin holds 
in these matters. The independent and competitive exhibi- 
tors in this group only number 36, but show all kinds of 
electrical appurtenances, dynamos, motors, accumulators, 
indicators, meters, cables, galvanic batteries, sparking ap- 
paratus, novelties, switches, contacts, commutators, tele- 
graphic and telephonic apparatus, signalling appliances, 
insulators, search lights, and general fittings. The other 
electrical exhibits which are not competitive, but are 
supplied by contract by a syndicate of German electro- 
technical firms, provide the more prominent displays 
and the electric power. The exhibits at work by no means 
represent the methods advocated by German or Berlin 
electrical engineers, yet they are of interest as showing 
how those gentlemen have availed themselves of the 
peculiar conditions of the contract. First of all the light- 
ing, &c., had to be done as cheaply as possible, with the 
power supplied by the Exhibition authorities or otherwise. 
‘Che power supply proved to be of a most diverse character, 
furnished by engines of most varied types and capacities, as, 
in fact, I have to some extent already indicated, questions 
of economy prevented the making of new dynamos to 
suit these engines, whilst the engines themselves were 
unsuited for the great dynamos advocated by the German 
engineers. Hence stock-rooms were overhauled to find 
dynamos that would best approximate to a full utilisation 
of the power. The result is a display that at first strikes 
one as more suitable for the museum of a technical 
college than for a present-day installation for the supply 
of light and power at an exhibition in that great technical 
centre, Berlin ; but when one considers the circumstances 
the display becomes quite gratifying and soothing. Cur- 
rent is required for 500 arc lamps in the main group of 
buildings alone, for 850 arc lamps in the grounds, for the 
circle railway up to 500-horse power, also for above 100 
motors used for different purposes, demanding a supply 
exceeding 4600-horse power. 

The stations areindicated on the plan by the black patches 





The central station A, page 155 in the principal building 
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has twelve continuous current dynamos of 2000- 
horse power, and seven three-phase alternating 
current dynamos of about 1500-horse power, which 
are driven by seventeen steam engines of from 
64-horse power to 3850-horse power, the engine 
power amounting to 3500-horse power. The dynamos 
are supplied by the Allgemeine Elektrizitiits Gesellschaft, 
Siemens and Halske, Union Elektrizitiits Gesellschaft, 
Berliner Maschinenbau Aktien-Gesellschaft, formerly 
Schwartzkopff, all of Berlin, and by the Elektrizitiits- 
Aktien-Gesellschaft, formerly W. Lahmeyer and Co., 
of Frankfort-on-the-Maine. The first two dynamos one 
observes are in the Borsig exhibit; both are three-phase ; 
both are 2000-volt and 25 periods; one is by Gebriider 
Naglo, 100-horse power; the other by Siemens and Halske, 
350-horse power. The current from these, controlled by 
separate switch-boards, is taken by underground cable to 
the north part of the Exhibition grounds, between the 


river and the main street, and being transformed down to | 
|950 mm. stroke, making 80 revolutions, and trans- 


110 volts, is used for light-giving and power. The rest of 
the machines of this central are in the north-west end of 
the Machinery Hall. Along the western wall the Allge- 
meine E. Gesellschaft has two three-phase dynamos, 
one 300 kilowatt, directly coupled to a Willans 300-P. 
engine, with the diameter of cylinders 360 and 600 mm.. 
200 mm. stroke, and 380 

revolutions, made by Van : 
der Kerkhove, of Ghent ; c 
the other for 90 kilowatt, 
driven by one of their 
own engines; the larger 
dynamo has fixed magnet 
and armature coils, and 
therefore has neither col- 
lecting ring nor brushes; 
moreover, the exciting of 
all the magnetic poles is 
effected by a single coil. 
The current from these 
two is taken off at 200 
volts and transformed for 
transmission to 2800 
volts, being re-transform- 
ed at its destination, the 
mnid-eastern part of the 

ground, to 110 volts. The sean || ies, 
next dynamos are from wee on 
the Schwartzkopff Com- 
pany, and are run by tan- 
dem compound Tosi en- 
gines, one with cylinders 
400 and 600 mm. in dia- 
meter, a stroke of 425 
mm., and with 240 re- 
volutions, giving 225 
effective horse-power ; the 
other with 325 and 475 
mm. cylinders, 350 mm. 
stroke, and giving 150- 
horse power, with 240 
revolutions. Both have 
expansion gear controlled 
by governor. The first is 
coupled direct to a three- 
phase dynamo for 150 
kilowatt, at 2000 volts, 
the other to an eight- 
pole continuous current 
dynamo for 100 kilowatt, 
at 240 volts. The three- 
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glass rods, in wooden boxes lined with lead. The mean 
discharging strength during 5 hours gives 99 ampéres per 
cell, or a capacity of 450 ampére hours; or if the discharge 
is slower, the capacity is greater, so that with a 10 hours’ 
discharge it amounts to 600 ampére hours. The triple 
conductor system is used, and a voltage of 110; so that 
a current equivalent to 2 x 99 = 198 ampéres is available 
for lighting, and therefore 440 sixteen-candle incandescent 
lamps, if regarded as requiring 50 watt, can be maintained 
for five hours. The whole arrangement is by Kayser and 
Co., including switch-board, «ce. 

The third power station, B, is in proximity to the Plea- 
sure Park, and is engined by the Cottbuser Maschinenbau- 
Anstalt and HEisengiesserei Aktien Gesellschaft, at the 
invitation of the syndicate supplying the electricity to 
the Exhibition. This installation of wholly continuous 
current is at once attractive and curious, consists of (1) A 
horizontal compound puppet-valved engine, with jet 





| 250 revolutions, three Allgemeine E.G. dynamos, each 


| dynamo of 45 kilowatt at 110 volts; (2) alongside (1) a 
| similar engine, with cylinders 425 and 670 mm. diameter, 








condenser, with cylinders 475 and 750 mm. diameter, a 
mitting by ropes 320 effective horse-power, driving at 


for 600 ampéres and 110 volts, and one Lahmeyer 
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phase current, along with 
a further supply from 
another Schwartzkopff 
dynamo for 120 kilowatt, 
at 2000 volts, supplies the 
southern part of the 
grounds. The continuous 
current, in fact, all of it, is 
disposed of in the main 
group of buildings and its 
neighbourhood ; following 
the recognised principle 
that three-phase current 
is most suitable for trans- 
mission to a distance. 
The continuous current 
installation comprises a 
Union dynamo, 100 kilowatt with 250 volts, a Siemens and 
Halske dynamo, 300-horse power; a Naglo dynamo for 
200-horse power, with 250 volts and 200 revolutions, run 
by Flohr’s marine engine; and a Lahmeyer dynamo 
of 225 kilowatt for 300-horse power and 110 revo- 
lutions, at 220-250 volts; these run direct from their 
various engines, whilst others are driven by belting, one 
giving 195 ampéres at 220; one twin dynamo for three- 
wire system, of 75 kilowatt at 2 x 110 volts; and 100 
kilowatt dynamo, with 220 volts and 450 revolutions, for 
145-horse power, Lahmeyer ; and two Naglo dynamos of 
100-horse power and 125 volts. Finally the Union 
Elektrizitiits-Gesellschaft have three dynamos, driven by 
belting, two of 100 kilowatts each and 500 volts, which, as 
already noted, provide part of the power for the electric 
railway, and the third on their monocyclic system, which 
is worked with its exciting dynamo by a 110-horse power 
engine, and with 900 revolutions yields 75 kilowatts 
at 2080 volts, making 80 periods a second. The 
second station, C on the plan, is by the carp pond, 
where the Wolf engine runs by belting two direct | 
current dynamos, which, with 600 revolutions, each 
develope 1000 ampéres at 110 volts; used for the 1100incan- 
descent lamps in the theatre of ‘‘ Old Berlin,” for working 
the lift and the search light = 20,000 candles in the water 
tower, for charging various accumulator batteries in electric 
boats, &e., and the reserve battery on the Correns system 
for lighting the theatre, consisting of 130 cells, each cell 
aving 11 positive and 12 negative plates measuring 
260 x 260 x 6 mm., placed 10 mm. apart, insulated by 








Fig. 10-WATER SOFTENER AND PURIFIER 


| diminishing the speed; this is effected by making the 
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850 mm. stroke, and working at 90 revolutions, trans- 
mitting by ropes 230 effective horse-power, driving at 
250 revolutions another Lahmeyer and two Naglo 
dynamos, the latter each 150 ampéres and 500 volts, 
used to furnish the further power required by the 
circle railway run by the firm; finally, there is a vertical 
compound engine, with slide valve gear and jet con- 
denser, having cylinders 500 and 800 mm. in dia- 
meter, a stroke of 600 mm., and making from 100 to 
130 revolutions, and coupled direct to a 800-horse power 
Siemens and Halske, giving 1500 ampéres at 110 volts. 
Here, too, is the Union dynamo 200 ampéres and 500 volts, 
used for driving the moving side-walk railway. The rest of 
the energy here generated is distributed on the three-con- 
ductor system, partially under and partially over ground, 
andis used in the pleasure park for illumination and other 
purposes. Attached to this installation is a ‘‘ Gradierwerk,” 
apparently similar to that your correspondent in THE 
ENGINEER for July 17th, 1896, remarked as working and 
having been in use in Belfast for twenty-one years ; but 
in this case the uppermost trough is so arranged that 
both grease and suspended matter separates from the 
water, which is, therefore, not alone cooled from 95 to 
78 deg. Fah., but also clarified and ready to be used for 
reinjecting into the condenser or other purpose. There is 
also a water softening and clearing appliance, Fig. 10—the 
latter is effected without filters, and depends on increasing 
the surface over which the turbid water is to travel and 


and, on account of the small apertures, a slow course 
from the settling tank D, the clear water flowing 
out above at T, the sediment being drawn out below. 
The softening is effected by adding soda and lime to the 
water in proportions fixed by analysis. Soda is put in 
the perforated holder in C, one compartment of a cistern 
above the settling tank, lime is put into J, another 
compartment, and the fresh water flows into the third 
compartment. Some of the water passes down a tube 
to the bottom of a funnel-shaped vessel S, where it 
mingles with lime water run from the lime-water 
cistern J, and not alone becomes saturated with lime, 
but also clears as it runs upwards on its way out at the 
top by a pipe U, where it encounters the main stream of 
water E; these mix, and alittle further on at N receive the 
addition of the soda; thus mixed, the water flows into the 
settling tank and takes the course already indicated. The 
various streams are regulated bycocks, and the admixtures 
take place automatically. The apparatus on show is Der- 

vaux’s patent and certainly worked well. I must add that 
the members of the syndicate supply their various switch- 

board appliances, but that Hartmann and Braun, Dr. 

Paul Meyer, &c., also furnish many, and Weise and Monski 

do the pumping for the boilers of the Pleasure Park cen- 

tral also, with steam pumps, one duplex compound and - 
condensing for 55,555 gallons an hour, one duplex 

compound for 6666 gallons for feeding the 1000-horse 

power boiler installation, and one duplex for 38333 

gallons. Lahmeyer has overcome the difficulty in 

keeping up the balance in the three-conductor system 

by suitable winding, and has moreover a very ingenious 

arrangement for equalising the voltage. The currents 

pass to a voltmeter, and the needle makes contact with 

one or the other of two conductors, so that the current is 

sent to one or the other end of an arrangement by which 

resistances are set in or taken out automatically, being 

worked by a magnetic couplings that act by the current 

coming from the voltmeter, and so motion is given to 

one or the other of two wheels attached to the ends 

of a screwed shaft, along which a brass block travels 

over the resistances, putting them in or taking them 

out in accordance with the direction it travels; the sen- 

sitiveness of the arrangement is delightful to observe. 

The fourth electric central, D on the plan, is not worked by 

the syndicate, and does not call for special notice, as I have 

said enough to show how the matters have been managed, 

so as to do the work efficiently and fulfil the conditions 

of contract on a business basis, but will here recapitulate 

some of the work done by the syndicate :—The circle 

railway; 500 arc lamps and 74 motors in the main 

group of buildings, and a 22,000-candle search-light on 

the top of the cupola; a further 100 motors and 350 

arc lamps in the park and pavilions, more than 1400 

incandescent lamps, and the 20,000-candle light in the 

tower. 

It seems that I have gradually passed from the Berlin 
Industrial Exhibition proper to the Berlin Industrial 
Exhibition improper, and have entered that pandemonium 
that is dignified by the name of Pleasure Park, in which 
there are certain mechanical contrivances to move people 
about, called roundabouts, and such like entertainments. 
Here is situated the electric kitchen and automatic 
restaurant, which does remarkable business, although, 
judging from appearances, it is more on account of 
the novelty than for the excellence of the food and 
cuisine. 

But anyway, at the end of this fair ground is tke 
Scientific and Commercial Section of the German 
Colonial Exhibition, the Ethnological Section being on 
the other side of the public roadway, in the Exhibition 
grounds proper. This exhibit includes some collections 
of produce, natural and artificial, and flora and fauna, 
including a small variety of coloured people, and also 
gives an opportunity for anybody to show anything he 
likes; and advantage is taken of this by a great variety 
of caterers of different things, but includes some good 
shows of agricultural and other implements, and 
machinery; here is the Daimler motor, John Fowler 
and Co. with a majestic display of steam ploughs 
and steam road rollers; the MHallesche Maschinen- 
fabrik, with fine sugar cane mills; windmills, saw- 
mills; Fléther and also Mayfarth with agricultural 
tools; and Robey and Co. showing up well with portable, 
semi-portable, and stationary engines, and thrashing 
machines, &c. W. Siedersleben and Co. show a nice set 
of models of agricultural appliances of special construc- 
tion; whilst Garrett Smith and Co., show portable 
engines, with cylinder, &c., in steam dome, and steam 
thrashing machines ; W. Unterilp is strong on harvesting 
appliances, some of novel design, notably a root puller 
with two moving and two fixed plates, arranged to pull 
two rows at once. 

An exhibit that repays for inspection, and rather likely 
to be overlooked, is situated at the spot marked 74 on 
the plan, and consists of a complete boring plant, and a 
collection of all tools, materials, and accessories con- 
nected therewith, and with water, gas, «c., distribution, 
and a neat hand-boring equipment for depths of 30ft., or 
40ft.. or even 80ft., all exhibited in a special building by 
the Rheinische Metallwaaren und Maschinen Fabrik, of 
Diisseldorf; and another exhibit very good of its kind, 
near the place marked 26 at the carp pond, is that of the 
chocolate manufacture Sarotti, where a very good plant 
may be seen working; whilst those taking an interest in 
the mechanical production of sausages can enjoy them- 
selves and the produce in the vicinity of the spot marked 
43. Ishould perhaps say a word about the plan. It is 
not the official plan, but was given me by one of the 
engineers ; it is not quite accurate, but was the only one 
suitable for reproduction, and serves the purpose of indi- 
cating what I wanted to show—the position, disposition, 
and magnitude of the actual exhibition area. 

I have now given a somewhat comprehensive review of 
the Berlin Industrial Exhibition, and there remains now 
only to comment on the points relating to Berlin in par- 
ticular, and to say a word or two about the moving 
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AND STEEL INSTITUTE. 


THE IRON 
(By our Special Commissioner.) 

TxE autumn meeting of the Iron and Steel Institute, 
which has been held last week at Bilbao, has been 
organised under conditions differing considerably from 
any of its predecessors; for, although it has in former 
years been farther afield—as, for instance, in Styria and 
Hungary at the Vienna meeting; and over a great part 
of the United States after the New York meeting—this 
is the first occasion on which the new principle of co- 
operative yachting has been utilised, and this step was 
necessary, as, in spite of the great increase in the size of 
the Biscayan capital, the hotel accommodation was found 
to be insufficient to bear the addition of several hundred 
visitors at the time when Spanish townsfolk disport 
themselves by the seaside much in the same way as their 
northern neighbours; so that, for the greater comfort of 
the members, a ship has been detailed, not merely to 
carry them to Bilbao, but to serve as a home during 
their stay. The Orient Steam Navigation Company, to 
whom the service was entrusted, selected one of the 
finest ships of its fleet—the Ormuz—for the work, and 
it is somewhat unfortunate, having regard to the excellent 
character of the accommodation provided, that the mem- 
bers have not responded more fully to the invitation of 
the Council, the promised numbers, which considerably 
exceeded the required 300, having shrunk at last to 
somewhat less than 250, according to the passenger list. 
This list included a very full representation from all 
parts of the country—South Wales especially being 
strongly represented as is only fit and proper, con- 
sidering the intimate relation of that district with the 
Spanish ore trade. There is also a full number of past 
presidents and officers, including Sir Lowthian Bell, who, 
we are happy to report, is in most excellent condition ; 
Sir James Kitson and Mr. Windsor Richards; and 
among the foreign representatives are Dr. Wedding, the 
Bessemer medallist of the present year ; Mr. Thielen and 
Mr. Lodge, of Pittsburg. The President, Sir David Dale, 
and Mr. Brough, the secretary, were not on board, as, 
owing to the somewhat complicated character of the pro- 
gramme, it was necessary for them to proceed overland, 
in order to settle the final preliminaries in advance. 

The members, whose numbers were somewhat increased 
by attendant friends coming to see them off. mustered at 
St. Pancras Station on Saturday, August 29th, at 10.55 
a.m., and were despatched in two special trains to Tilbury, 
where they.were embarked immediately on arrival ; but as 
the ordinary rule of embarking heavy luggage beforehand 
had not been observed, there was a longer delay than 
usual before the baggage tender was cleared of her load 
of ‘little things,” and it was 2 p.m. before the Ormuz 
cast off from the buoy and proceeded down the river, 
instead of noon, as was originally intended. Very fine 
weather was experienced at starting, and an interesting 
spectacle was provided off the North Foreland in the 
shape of a small squadron of two cruisers, each with an 
attendant torpedo catcher, making their way down 
channel. Later in the evening one of these ships made 
an inspection of the Ormuz with her search light. Sir 
B. Samuelson and a small number of visitors proceeded 
from Gravesend, and were landed with the pilot in Dover 
Bay about 7 p.m. The ship then proceeded on her course 
down channel, passing the Casquets early on Sunday 
morning and Ushant about 4 p.m.; the weather, dull and 
grey at first, increasing to a strong westerly wind, with 
sufficient sea to be rather trying to the less experienced 
passengers, in spite of the great size and steadiness of 
the ship. 

Ushant was seen under its least inviting aspect—a 
dark, serrated outline against a leaden grey sky, lightened 
up at intervals by the sea breaking on the outer rocks, 
and thrown up in spray nearly the whole height of the 
cliffs. Later in the afternoon the wind turned to rain, 
and the sea subsided as rapidly as it had risen. Not- 
withstanding the unfavourable character of the day, 
there was a full muster at church in the morning, the 
duty being taken in the absence of the captain by Dr. 
Anderson and Professor Chandler-Roberts, and I was 
glad to notice that a very satisfactory collection was 
made for the mercantile marine churches. 

In another direction work was proceeding during Sun- 
day, namely, the distribution among the members of the 
papers and documents prepared for the meeting, a some- 
what troublesome business, as the passengers’ quarters 
are distributed over three decks in a ship more than 
400ft. long, and the numbering of the berths is of the 
most charmingly unconsequential kind, and being special 
for this occasion, was entirely unfamiliar to the stewards’ 
department. 

Among the many attractions of the Ormuz deserving 
notice is the string band formed among the stewards, 
which, though small, is of considerable merit, and gave 
excellent selections in the evenings—a feature which is a 
commendable innovation upon the usual amateur displays 
of the steamer’s music room. 

During Sunday night the weather became more pro- 
pitious, so that on Monday morning the bold Cantabrian 
mountains came in sight early, and at 11.30 a.m. the 
Ormuz anchored at her appointed station in Bilbao Bay, 
near the north horn of the new breakwater, full in sight 
of the town of Portugalete, and its light iron bridge 
spanning the Nervion river at a sufficient height above 
the water to allow the largest trading steamers fre- 
quenting the port to pass below. The whole combination 
of piers and high horizontal road, suggests a slender 
copy of the Tower Bridge, supposing the road bridge to 
be left out, and the span increased to nearly 500 yards. 
The general appearance of the harbour from the sea sug- 
gests a similarity with Swansea—the cliffs on the north 
side, from Las Arenas to the village of Algosta, of wildly- 
contorted shales and limestones, being somewhat like 
those of the Mumbles, and the analogy is somewhat 
heightened by the smoke from the numerous iron smelting 
and other works lining the banks of the river. 

At 2 p.m. the Reception Committee, which included 





representatives of the provincial and local governing 
bodies, came on board, and after a short ceremonial 
address by the President, which was acknowledged by 
Sir David Dale, the members embarked on several har- 
bour steamers for a rapid survey of the port and river 
works. The most important operations now in pro- 
gress are the breakwaters in course of construction 
by Messrs. Coiseaux Couvreux-fils and Felix Allard, 
from the designs of Don Evaristo de Churucca, which 
were commenced in 1888. The principal one on the 
western side will be about 1625 yards long, and will pro- 
bably be finished about the end of the century. Very 
considerable damage was done to the works a few years 
since, but the design has since been modified. The Titan 
cranes for setting the blocks on either side are worked by 
electricity, as is also the plant at the yard where the 
concrete is made and the blocks are moulded. The har- 
bour proper extends along the bank of the Nervion river 
for about seven miles. 

The navigable channel has been trained through 
marsh ground, by walls on either side, the enclosed 
spaces being now in progress of filling up by slag from 
the iron works and similar débris, with the result that 
the maximum cargo that could be shipped in ene bottom 
of about 1600 tons has now been raised to over 5000 tons 
—the amount carried by one of the turret ships built by 
Messrs. Doxford on their improved whaleback system. 
The inspection of the dockyard was made under the 
unfavourable accompaniment of a heavy shower of rain, 
which somewhat curtailed the afternoon’s programme ; 
but I hope to enter more fully on the objects seen in a 
subsequent notice. In the evening the members were 
entertained at a festival concert at the theatre in Bilbao, 
the serious business of the meeting only commencing on 
Tuesday. 

The arrangements made for the meeting involved pas- 
sages by tender from the ship to the landing stage at 
Portugalete, and thence by land on the Portugalete- 
Bilbao Railway, a journey of about half an hour, so that 
in all cases it was necessary to start at an earlier hour 
than is usual in this country, in order to begin the work at 
the regulation hour of 10 a.m. The building provided for 
the meeting was the Provincial College, or where the 
sessions of the local assembly are held. This is not a 
very large room, but its capacity was far from being 
fully tested, a large number of the members being unable 
to resist the numerous counter attractions of the old 
Biscayan capital and its surroundings. The proceedings 
commenced with the formal reception of the Institute by 
the Deputy Alcade, representing the Municipality, and 
Senor Don Adolfo de Urquzo e Ybarro, vice-president of 
the Reception Committee, and the secretary, Senor Don 
Julio de Lazurtegin, and Mr. William Gill. 

Following the national custom, the complimentary 
speeches were commendably brief, and the long pro- 
gramme of papers provided was entered upon, the President 
having first announced that Mr. E. P. Martin had been 
selected to succeed him at the expiration of his second 
year of office in May next—an announcement that was 
warmly applauded by the meeting. 

In the reading of the papers, precedence was accorded 
to those contributed by local members, which had been 
prepared as a guide to the visitors in their inspection of 
the mines and works thereof, namely—Don Pablo de 
Alzola, on the ‘Iron and Steel Industry of Spain ;” and 
Mr. Gill, on the ** Present Position of the Iron Ore Indus- 
tries of Biscay and Santander.” These are most excellent 
productions, replete with information upon all points of 
interest on the mineral resources of the district; but their 
great length rendered it impossible even to attempt an 
abstract, and the authors were merely invited to reply to 
any questions that the members might ask, so that these 
principal items were disposed of in a manner suggesting 
the proceedings of the House of Commons on the 11th of 
August. 

The only point of interest brought out in the discussion 
was that no actual hematite has ever been found, even in 
single specimens, among the millions of tons of ore 
obtained in the district, the so-called red hematite of the 
older mines being actually a hydrate, notwithstanding its 
red colour. The mineral district is included in a space 
of about 15 miles by 3? miles, the general direction 
being from N.W. to S.E. Within this area masses of 
iron ore are found, generally on the same horizon in the 
Cenomanian or middle cretaceous strata, lying upon dark 
coloured micaceous sandstone, and covered by calcareous 
shales or compact limestone. From their relation to the 
latter rocks, it is evident that in many cases at any rate 
they represent masses of limestone in which the original 
material has been replaced by ferrous carbonate, and 
ultimately by hydrates of various kinds. As in every 
other instance, working on the large scale has proved 
that, large as they may be, the ore bodies have definite 
limits, and that the old idea of inexhaustible mountain 
masses is perfectly incorrect. Such experience has not, 
however, been obtained without considerable waste of 
money in individual cases. 

The different minerals are known locally by the follow- 
ing names, which have passed into use in all of the 
principal iron-making centres of Europe. Vena: A soft 
purplish-red mineral, often powdery, containing about 
5 per cent. of water in the purest form. Campanel: A 
compact red mineral, showing in places the structure of 
spathic ore, and very commonly associated with calc 
spar in large masses. Rubio: A concretionary brown 
ore or limonite, exhibiting all the varieties of structure 
common in that mineral in other places. Carbonate: 
Spathic ore, or siderite, of two kinds—one grey, granular 
and siliceous, and the other creamy white, with a some- 
what pearly lustre. These, unlike the spathic ores of the 
older rocks in the North of Spain, Germany, and Somer- 
setshire, are almost free from manganese. The Vena is 
the purest ore, and for the extreme facility with which it 
can be reduced in a charcoal fire, it was formerly exclu- 
sively used for reduction in the so-called Catalan, or, as 
it may be more properly called, the Biscayan forges. 
With the advent of the Bessemer process, a market 











was found for Campanil, but the demand has so far out- 
run the supply that it is now nearly exhausted, and it is, 
perhaps, more generally used for softening in the Siemens. 
Martin furnace than for actual smelting. The bulk of 
the production is, therefore, obtained from the Rubio ores, 
which still retain the name of hematite popularly, 
although, of course, they are only limonite; but the pro- 
duce is higher than is usual with brown ores, being for 
the shipments of the Orconera Mining Company 54:8 
per cent. With the extension of the workings to the 
bottom of the beds, spathic iron ore has become more 
frequent, and now it forms an item of some importance 
in the shipments—132,000 tons of calcined ore of nearly 
60 per cent. produce in a total of 4,600,000 tons exported 
in 1895. The calcining kilns present some points of 
interest, which, however, may best be noticed in an 
account of the excursions. 

Mr. Snelus next gave an account of the later develop. 
ment of the Walrand Legenesil process, in continuation 
of a former communication upon the same subject. From 
this it appears the process, which consists essentially in 
using a very small Bessemer converter, the fluidity for 
casting being obtained by a comparatively large addition 
of ferro-silicon, and supplemental blowing at the end of 
the operation, is now in use in Germany, Russia, and 
Spain, as well as in France, there being ten converters in 
operation with 7 to 16 cwt. charges. The largest example 
is the 20 cwt. converter of Messrs. A. Baird and Son, at 
Hamilton, Glasgow, and Messrs. Frazer and Chalmers are 
about to adopt the method at their Erith Works. The 
chief advantage claimed for the process seems to be, that 
it can be readily adapted for making special steels, which 
are not usnally required in large quantities, and therefore 
unsuited to the large converter; while the use of crucibles 
is considerably more expensive. Some examples of very 
remarkable products were given by the author. In the 
discussion Mr. Stead recalled the unsatisfactory results 
of former trials of small converters, and considered that 
by the judicious use of aluminium in the ladle, perfectly 
sound castings of any kind could be got from the metal of 
an ordinary large converter, supposing it to be of the proper 
carbon temper to start with. 

Dr. Wedding next read a paper on the ‘“ Roasting of 
Iron Ores,” with a view to their magnetic concentration, 
the idea being to convert any ore mixed with much 
earthy matter into magnetite by calcination in the case 
of carbonates, or by partial reduction in water gas, the 
waste being afterwards removed by an electro-magnetic 
separator. Such a mineral would be very useful in the 
open-hearth furnace, although in most instances the cost 
would be too great to apply it to blast furnace ore. In 
the discussion allusion was made to the large proportion 
of sulphur in the Bilbao spathic ore by Mr. Martin, who 
suggested that kilns of the Davis-Colby form, used in 
the Cornwall iron ore district of Pennsylvania, might be 
of value; and Mr. Stead made some interesting remarks 
on the effect of lime on the ore precipitating the escape of 
sulphur, as calcium sulphates, if formed, were practically 
stable, except at an enormously high temperature quite 
beyond that available in ordinary kilns. Mr. Snelus had 
observed the same tendency in coke made from coal to 
which lime had been added, for the purpose of desul- 
phurising. 

Mr. Jeremiah Head gave an interesting account of the 
manganess ore deposits in the neighbouring province of 
Santander, which he had examined a few years since. 
These consist of vein-like fissures in the carboniferous 
limestone of the Cantabrian chain, which are filled with 
a red iron ore more or less manganiferous, which passes 
into pyrolusite often of high percentage. The main 
vein is said to extend for about twenty miles, the thick- 
ness being from 3ft. to 4ft. At the foot of the steeper 
cliffs the detritus accumulated in places is found to con- 
tain nodules and masses of pyrolusite of considerable 
purity; these are locally known as bolsas or purses. 
The district, although it is fairly well known, has not 
been a large producer owing to the difficulties of trans- 
port; but this is likely to be overcome by making a wire 
tramway from the mines to Covadonga in the flatter 
ground, whence a light railway can be made to the ship- 
ping port of Riva-de-Sella. But up to the present time 
pack animals and bullock carts are the only available 
means of transport. In the discussion it was pointed out 
that these so-called veins are essentially cave deposits, 
the’ fissures being filled in the same manner as the paint 
ore hematites of the Mendip Hills. 

The reading of papers on the first morning was con- 
cluded about noon, and only a very small number being 
left for the following day, when the attendance had 
shrunk to about a dozen, the bulk of the members and 
visitors having gone away with the excursion to the 
cradle of Biscayan liberty at Guernica, which, although 
no longer of political significance, still holds a principal 
place in the affections of the people. It may be, there- 
fore, as well to notice them in this place. 

Messrs. Harbord and Twynam communicated a careful 
study of the condition of nitrogen on steel. They were of 
of opinion that the presence of arecently-described nitride 
of manganese, which is stable at high temperatures, might 
possibly explain the beneficial effect of ferro-manganese 
on steel, but their results lent no support to such an 
hypothesis. The proportion of fixed nitrogen found in 
different classes of steel ranges from 0°007 to 0°027 per 
cent., and it appears to bear no relation to the mechanical 
properties of the metal. 

Under the somewhat sensational title of ‘ Missing 
Carbon,” Mr. T. W. Hogg communicated a note, in which 
the title is explained to mean that carbon which escapes 
determination in the ordinary Eggertz process, or the 
difference between the latter and the total found by 
combustion. It is most prevalent in the harder kinds, 
i.e., those with 0°7 to 1 per cent. of carbon. The author 
considers that this is probably the portion most concerned 
in modifying the properties of the steel, after it has been 
hardened. The only new practical appliance brought before 
the meeting was Lewis’s patent hot blast valve, described 
by Mr. W. Colquhoun. In this both the valve and valve 
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seat are cooled by water circulation, the pipes being 
enclosed in the metal of the castings. The valve is a disc 
moving radially in front of the valve face, with a straight 
lever counterpoise. All the moving parts are extremely 
simple, there being no rods or glands to pack and keep 
tight ; the pipes in the interior are not exposed to the 
heated air at any point, so that the serious risks more or 
less attending the use of water-cooled valves are avoided, 
and the valve may be replaced without stopping the blast 
for more than ten or fifteen minutes. 

A paper on ‘Sand in Pig Iron and its Avoidance,” by 
Mr. H. D. Hibbard, of New Jersey, in which the substitu- 
tion of chills for the ordinary pig beds is advocated, 
the moulds being arranged on a turntable, and to be 
filled by metal tapped into a ladle, led to some little 
conversation, which was mostly of an adverse kind; but 
it was resolved to bring the matter up again for discus- 
sion at the next meeting. The whole proceedings on the 
second day of the meeting occupied about an hour, the 
members, as before remarked, being conspicuously absent. 
The excursions on Monday and Tuesday were to the 
jronworks on the Nervion river, and on Wednesday to 
the mines. These I propose to notice in my next letter. 








NOTES ON WEIGH-BRIDGES.! 
By Oscar JouHN Kirpy, Assoc, M. Inst. C.E. 


A WEIGH-BRIDGE may be so designed as to have either a vibrating 
or an accelerating motion. A vibrating, or stable, machine is in 
balance when the pointer or tongue of the steel-yard oscillates 
slowly between the stops of the carrier until it comes to rest mid- 
way between them. An accelerating, or unstable, machine is in 
balance when the pointer or tongue of the steel-yard rises with an 
accelerating motion from the lower stop until it is checked by the 
upper stop.? Although greater accuracy can be obtained with a 
vibrating motion than with an accelerating motion, it is seldom 
that machines of the former type are erected, as they are much 
slower in action, and, in the event of the knife-edges becoming 
blunt, they will lose their sensitiveness to a much greater extent 
than machines of the latter type. 

It is often found in the use of a weigh-bridge that the oil 
applied to clean the bright parts of the machine produces adhesion 
between the steel-yard and the lower stop, varying in amount 
with the quantity and viscosity of the oil and with the force 
of impact with which the steel-yard has been suffered to strike 
the stop. This difficulty is overcome by keeping the under edge 





of the steel-yard free from grease; and as a precaution a little | 


chalk should be frequently rubbed on the face of the lower stop. 


Equilibrium must always be indicated by the steel-yard returning | 


to its proper position of rest when brought to the lower stop and 
then gently released, and by its not rising when the traversing or 
sliding poise is placed upon the first graduation above zero, It is 
more difficult to keep a machine balanced when it is provided with 
relieving or disengaging gear, in consequence of the knife-edges 
not taking up the same position on the bearings every time the 
gear is brought into use. On this account it is not frequently fitted 
to weigh-bridges. The balancing-screw, or balance-ball, as the 
case may be, is often the cause of much difficulty. The most 
troublesome form is the rotating balance-tall, especially if it turns 
freely on the spindle, as its position is easily altered by the impact 
of the steel-yard upon the stops, causing the machine after a few 
weighings to be out of balance to the extent of several pounds. 
A small set-screw with a crutch head should be fitted to a 
balance-ball of this type, so that it may be clamped in any desired 
position. But in some machines there would not be sufficient 
space in the pillar to admit of the set-screw being manipulated. 
In such cases a back-nut, preferably of a little greater diameter 
than that of the ball, can be fitted to the spindle of the balance- 
ball and screwed up tightly to it by hand. Where the 
balance-weight slides within the steel-yard, and its position is 
altered by a movable key working a pinion on a rack, a capstan- 
headed screw, the head of which could be fitted to the key, 
should be placed in the side of the steel-yard in such a position 
as to prevent the movement of the balance-weight. In all new 
machines the balance-weight should be moved in a forward or 
backward direction by means of a milled-headed screw passing 
through a fixed diaphragm, as at W, Fig. 1, or by some other device 
which will prevent its moving of itself. 








A weigh-bridge should be periodically tested by placing forty 
standard half hundred-weights first upon the centre of the weigh- 


table and then upon each corner separately. A machine may 
indicate true weight when the load is placed upon the centre 
of the table, but when placed at the corners different results 
may be obtained. This is accounted for by the knife-edges at 
the corners being worn unequally, the distances between them 
and the central connection with the main power bearing-lever 
being thus made either shorter or longer. This irregularity 
is produced by the resilient motion given to the weigh-table by 
the horses drawing loads on to it, and by the backward thrust 
of the revolving wheels of the vehicles. In addition to these 
forces there are often either lateral or oblique thrusts caused by 
the horses not taking a straight course when leaving the weigh- 
table, and in railway-truck weighing-machines by the backward 
thrust of the revolving wheels and the lateral thrusts of the wheel- 
flanges. Relieving or disengaging gear causes the same irregu- 
larity of wear in the knife-edges, and should on this account 
not be fitted to a weigh-bridge. These discrepancies can be 
corrected by regauging the knife-edges to give each lever its true 
length. Care must also be taken to keep the knife-edges in the 
same horizontal plane by levelling with parallel straight edges and 
a spirit level. 1f the standard weights produce the same result 
on the steel-yard, whether they are placed on the centre of the 
weigh-table or upon either of the four corners, the machine should 
then be tested to its maximum capacity. For this purpose the 
weigh-table should be loaded with pig or old iron, stone, or any 
other material ready to hand, to within one ton of its maximum 
capacity, and then the standard weights of one ton added. If the 
steel-yard correctly weighs the added load, the machine can with 
safety be used to its maximum capacity. Although this may not 
often be required, it is most important that the test should be 
made, as a 20-ton machine, fitted with relieving or disengaging 
gear, may reach its bearings before it is loaded to 15 tons, or even 
10 tons, especially if the knife-edges have been packed level with 
sheet iron, which becomes soft by corrosion and shakes out of its 
position, For this reason also a weigh-bridge should not be fitted 
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* See also Airy on “ Weighing Machines, Minutes of Proc. Inst. C.E., 
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with relieving gear. ‘The indicating portion of the machine should 
always be tested ; the sliding or traversing poise or poises should 
be tested separately, and should indicate the same weight on the 
steel-yard as the standard weight placed upon the weigh-table. 
If the error of a weigh-bridge does not exceed one two-thousandth 
of the load weighed on a machine of five tons capacity, or one 
three-thousandth of the load on a machine of 20 tons capacity, or 
one five-thousandth of the load on a machine of 40 tons capacity, 
or one six-thousandth of the Joad on a machine of 100 tons capa- 
city, the requirements of almost any local authority are complied 
with, provided the machine has been authorised and stamped. 

If the steel-yard of an accelerating machine come to rest before 
reaching the upper stop, unless the weigh-table be further weighted, 
the machine is losing power on account of the knife-edges becoming 
blunted, the equilibrium of the steel-yard being reduced from 
unstable to neutral, The line A B, Fig. 1, shows the position of 
the centre knife-edges in the steel-yard when the machine is 
properly in power. In the event of the knife-edges being worn off 
to the position of the dotted line C D, the machine would be in 
neutral equilibrium and completely out of power. The fulcrum 
knife-edge is shown at «x, and y is the resistance or load knife-edge 
to which is connected one end of the vertical connecting rod, the 
other end of this rod being connected to the power end of the 
main bearing lever. In vibrating machines the fulcrum and resist- 
ance centre knife-edges of the steel-yard are placed conversely, in 
order to give the steel-yard stable equilibrium ; that is to say, the 
fulcrum is above the centre of gravity instead of below it, as in 
accelerating machines. As the knife-edges of a vibrating machine 
become blunt its sensitiveness is being diminished, and the machine 
is said to be losing its power. 

Under favourable conditions a weigh-bridge should maintain its 
sensitiveness and good working condition for a much longer period 
than is generally the case ; but the dampness of the pit and the 
ammonia gas which finds its way into it soon combine to produce 
corrosion of the bearings and knife-edges, with the consequent 
blunting of the latter. To keep the pit dry a 3in. or 4in. drain 
pipe is frequently carried from the pit to the nearest drain or 
sewer, in some instances a stench trap being fixed in the drain pipe. 
Even where a trap is used its value is to a considerable extent 
destroyed by the lengths of the periods which may elapse between 
the changes of the water in it ; in fact, it may often happen that 
for want of water the trap is not sealed. The weigh-house, or 
office, then becomes a dangerous place, as sewer gas will readily 
find its way into it from the pit, along the channel of the main 
power lever, the heat of the office aiding its ingress. The ammonia 
gas which comes from the sewer acts injuriously upon all the metal 
of the machine, but more particularly upon the bearings and knife 
edges. It often occurs that the steel-yard of a weigh-bridge is 
arranged to work inside an office where several clerks are engaged, 
and the defective drainage arrangements of weigh-bridge pits may 
be in a great measure accountable for the high percentage of 
zymotic diseases amongst clerks and storekeepers. In the borough 
of Batley, Yorkshire, three clerks in one office were in 1892 stricken 
down with typhoid fever in five months. The drain from the 
weigh-bridge pit was suspected by the author and disconnected 
from the sewer. No case of zymotic disease has since occurred, and 
the objectionable condition of the air in the office when first 
entered in the morning has not since been recognised. These 
drains do not often come under the notice of sanitary officers, or 
the dangers from this cause which obtain generally would not exist. 
When the drain pipe from a pit has to be connected with a sewer 
it should be made to discharge itself into the inlet end of a dis- 
connecting trap through which other drainage passes, to ensure 
the trap being always sealed. 

The table of a weigh-bridge is sometimes placed at a higher level 
than the surrounding ground, to prevent surface drainage enter- 
ing the pit, and so obviate the necessity of draining it ; but unless 
the weigh-table is under an arch, or is otherwise protected from 
the weather, it will collect sufficient water to produce fermenta- 
tion or putrefaction in the pit, which will in its turn make the 
weigh-office a dangerous place. In the event of the water at any 
time being deep enough to reach the levers, the weighings will be 
affected by between } lb. and # ton, according to the depth of the 
water, as the levers, when submerged, are partially supported by 
it, the resistance of the weigh-table being thus reduced. A pit 
should be properly drained and the air within it kept dry by lime, 
which should be changed at intervals. The lime must be so placed 
as to prevent its contact with water. Or if the channel of the 
main power lever be carried forward under the floor of the weigh- 
office to the fireplace, and a grating about 18in. by 12in. let into 
the floor over the channel, the air will be drawn from the pit by 
the fire unless the office door or window is open. As a fire carries 
about 150 cubic feet of air per minute up the chimney, it is obvious 
that it can be used for changing the air in a weigh-bridge pit. 
Many other methods of keeping the pit dry will suggest them- 
selves, according to the variable circumstances connected with 
the Lees of the weigh-bridge. In one instance the author 
found it convenient to carry the return pipe of a heating apparatus 
through the pit. 

The paper is accompanied by a tracing, from which the figure in 
the text has been prepared. 








ON THE USE OF ACCUMULATORS WITH THE 
ALTERNATE CURRENT SUPPLY AT ZURICH. 
THE night load at the central station lighting this city being near 
the maximum output of the station, and the street mains, more- 
over, not being adequate for dealing with much heavier currents 
than those employed at the time, it was decided, when current 
was required for a large new music hall, to light the same by means 
of direct currents from accumulators. These accumulators are 
charged during the day by means of rectified alternate currents, 
so that, in addition to relieving the night load, the day load is 
increased, and thus much more favourable conditions obtained for 
the economical working of the station. The consumption of 
current at this music hall—the ‘‘ Neue Tonhalle ”—is equivalent 

to 2000 16-candle power lamps. 

The plant is installed in the cellars of the Neue Tonhalle, and 
comprises a battery of accumulators, two current-rectifiers, the 
switches, and measuring arrangements. Moreover, in view of the 
novelty of the arrangement, an alternate to continuous current 
transformer was put in as a reserve. 

The alternating current for the installation was taken mainly 
from two 30-kilowatt transformers, transforming down from 2000 
to 105 volts, and arranged at about 100 metres from the installa- 
tion, From these transformers the secondary alternate current 
passed through double-pole switches to the rings of the rectifiers ; 
between the rectifiers and battery and the distributing network, 
which is on the three-wire system, the switches and measuring 
instruments are inserted in the usual way. 

Since the main transformers deliver the secondary current at a 
pressure of 105 volts, corresponding to the pressure in use, and in 
order to utilise as large a proportion of the available current as 
possible, two additional transformers, each of 15 kilowatts, were 


introduced ; these transformers supplied their secondary currents 


at a pressure of 55 volts, and thus gave 160 volts when in series 
with the main transformers. 

In order to enable the number of windings of these additional 
transformers in circuit to be gradually increased in accordance 
with the increase in the back E.M.F. of the accumulators during 
charging, these transformers are provided with ten terminals con- 
nected to a suitable switch. This switch is made exactly the same 
as an accumulator switch, so that the sections of the transformer 
cannot be short circuited while the switch lever is being moved 
from one contact to another. Each section of the transformer 
corresponds to an increase of pressure of about 5 volts. By the 
use of this arrangement the regulation of the rectifiers is very much 


‘ 





facilitated during charging, since the position of the brushes 
scarcely needs adjustment. The double-pole switches between the 
transformers and the rectifiers enable the direction of the current 
to be reversed if necessary. The rectifiers consist of two-part 
commutators with collecting rings for the reception and broad bars 
for the delivery of the current, and a small synchronous motor 
which sets the commutator in motion. In the Ziirich installation, 
the motors for the rectifiers were 1-horse power each, supplied with 
current at 65 volts from two special small 1-kilowatt transformers. 
For starting the synchronous motors small continuous-current 
motors are employed, connected to the battery. When the recti- 
fiers are set in motion water resistances are introduced into the 
continuous-current circuit, these resistances being ultimately short- 
circuited. The cut-outs for protecting the system against reversal 
of the currents are polarised so as to provide for rapid and reliable 
operation, their electro-magnets, in addition to the main current 
coil, having a second weaker coil, which receives current from the 
battery through a resistance, and polarises the core in the same 
direction as the charging current ; should a reversal of the main 
current take place, the two coils oppose one another, and the 
automatic cut-out interrupts the current. By means of a suitable 
switch either rectifier can charge either half of the battery. The 
accumulator switch is provided with an automatic device for main- 
taining a constant pressure. The battery of accumulators, made 
by the Société Suisse pour la Construction d’Accumulators 
Electriques, Mary-le-Grand, consists of 118 cells of the Pollak type, 
S 44, and — a capacity of 2 by 105 volts, of 1528 ampere 
hours, with a four-hour pon bd at 382 amperes, a maximum 
discharge current of 472 amperes, and a maximum charging current 
of 336 amperes. 

The current rectifiers were each constructed to deal with currents 
of 240 amperes at 110-160 volts. On each collecting ring rest four 
brushes ; the current is taken from the rectifier by means of four 
rows of brushes, of which each alternate pair are connected 
together, and are adjustable relatively to one another by means of 
a hand-wheel. A second hand-wheel permits the whole system of 
brushes being adjusted around the axis as usual. 

Each rectifier is mounted on a simple wood base, to which is also 
secured a small switch-board for the reversing switch and acces- 
sories. Beneath the stand is arranged the small continuous 
current motor for starting, and the liquid resistance. The latter 
is an iron vessel, with an iron cover insulated therefrom and turn- 
ing about a hinge, its rotation being effected by a hand-wheel 
through worm gearing; when switching in, sector-shaped iron 
plates secured to the cover, and arranged to move between plates 
secured to the bottom of the vessel, dip into the liquid. These 
sector-shaped plates are at first only immersed at their ends, so 
that the resistance is gradually reduced ; as soon, however, as the 
cover comes down on to the vessel, two contact pieces on the 
vessel and cover engage with one another and short-circuit the 
resistance. 

The method of working with the rectifiers is as follows :—The 
synchronous motor is set in motion in the proper direction by 
means of its driving motor, and is then switched in, when the 
driving motor is stopped and the brushes applied to the rectifier. 
The charging lever of the section of the battery to be charged and 
the automatic cut-out are then switched in, and the double-pole 
switch supplying the alternating current to the rectifier brought 
into its ‘‘on” position. Before the circuit can be completed— 
which is done first through a resistance—it is necessary to ensure 
that the similar poles of the rectifier and of the battery are 
opposite one another. For this purpose two incandescent lamps in 
series are put in shunt with the resistance through which the 
circuit will be first completed, this being done by means of a key ; 
if they incandesce strongly when switched in, then unlike poles 
are connected, and the reversing switch must be brought into its 
other position. After this the circuit is completed through the 
switching in resistance, which is gradually reduced and finally 
short-circuited, after which the brushes of the rectifier are adjusted 
to their most sparkless positions by means of the hand-wheels. 
As the charging progresses the E.M.F. of the rectified current is 
gradually increased as required by putting into circuit additional 
windings in the supplementary transformers. 

The reserve alternate to continuous current transformer was 
made by the Maschinenfabrik Oerlikon. It consists of an alternate 
current motor operated by the primary current at 2000 volts, and 
takes 30 ampéres when running at 330 revolutions per minute ; and a 
shunt dynamo coupled directly thereto, which supplies 170 amperes, 
at 105 to 160 volts, at each of its two collectors. 

The installation was carried out under the supervision of Herr 
Wagner, engineer, and Herr Biichler, assistant engineer, to the 
electricity supply station of the city of Ziirich, in the July and 
August of 1895.—Jour. Inst. Elec. Eng. 








CATALOGUES. 


A. Vandam and Company, London.—Nicely bound price list of 
electrical accessories and electric light fittings. 

Messrs. John Davis and Son, Derby.—Section A catalogue, con- 
taining particulars and prices of their manufactures in mining, 
surveying, and engineering instruments. 

Tangyes Limited, Birmingham.—Reduced price list of unrevised 
machinery at present in stock, comprising boilers, cranes, oil, steam 
and gas engines, machine tools, valves, &c. 

Arthur Koppel, Berlin.—A beautifully illustrated pamphlet con- 
taining engravings of all classes of railway works carried out by 
this well-known house in almost all parts of the world. 

Messrs, Simpson, Strickland, and Co., Dartmouth and Tedding- 
ton. A nicely printed catalogue of steam yachts and launches, 
marine, portable, electric light plant, and other machinery. The 
illustrations and typography are all that could be desired, while 
the book is of a handy size. 











THE YORKSHIRE COLLEGE ENGINEERING Society, LEEDS.—Oa 
Saturday last above forty members and friends of this society 
drove from Leeds to the Washburn Valley, where, by kind per- 
mission of Ald. Alf. Cooke, chairman of the Leeds Waterworks 
Committee, they inspected the source of the Leeds water supply. 
The pumping station at Arthington was first visited, from whence 
six million gallons of water can be pumped daily—in time of 
drought—a height of 240ft. The Cornish engine, in a house to 
itself, is of 300-horse power, cylinder 90in. diameter, 11ft. stroke, 
counter balance weighs 50 tons. The pumps, 30in. diameter, lift 
320 gallons per stroke, nine strokes per minute. In another house 
are the twin engines of 100-horse power each ; the pumps here 
each lifting 70 gallons per stroke. The drive was then resumed 
to Lindley Wood Reservoir—used for compensation purposes only 
—which is the longest, but smallest, of the three in the Washburn 
series. A stiff climb and descent brought the party to Swinsby, 
the largest of the storage reservoirs—excluding Eccup. Here 
were seen the valve house and tunnel mouth, whence issue the 
30in. mains and compensation water from the reservoir above. 
Several ascended the tunnel one-third of a mile to the bottom of 
the valve shaft, 80ft. below ground level. Fewston, the highest of 
the reservoirs, was next reached, where all matters of interest 
were pointed out and explained by Mr. A. E. Nichols, of the City 
Engineer’s Office, who acted throughout as conductor. The area 
of the watershed drained by the above is 21,552 acres, giving to 
Leeds an available supply of 28 million gallons per day, of which 
only rather more than half is consumed. On the previous 
Wednesday several members were enabled to inspect the large 
and new boot manufacturing works of Messrs. Harry Walker and 
Son, Kirkstall-road, Leeds, which are fitted up with all the latest 
English and American machinery for the rapid production of 
boots. Cutting or stamping out, making of soles and heels, sewing, 
lasting, pegging, riveting, even fastening together a completed 
pair of boots by string, were all seen being done by these most 
ingeniously contrived machines, 
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5rTt. RADIAL DRILLING MACHINES 
WITH TAPPING MOTION. 


THE illustrations given show two improved forms of radial 
drilling machines recently placed on the market by Messrs. 
Clifton and Crossley, Johnstone, Scotland, the details of each 
being arranged to secure extra handiness and rigidity. 

In each machine the spindle is of hard steel, driven by 
spur gears instead of the usual bevel wheels, and is arranged 
to be instantly started, stopped, or reversed. No wear takes 
place on the spindle except that due merely to its up and 
down movement through a long sleeve, while true alignment 
is always preserved by conical bearings. It is counter- 
balanced, and has a vertical movement by rack and pinion; 
the feed is variable and self-acting, the feed cone pulleys 
being placed wide apart to minimise the strain on belt and 
bearings. The spindle has also a slow hand feed-motion, 
necessary when facing or under-cutting with a boring bar, 
this slow hand motion being instantly changed toa rapid 
motion by half a turn of an excentric, the same hand wheel 
being used for both slow and rapid movements. This 
improvement dispenses with a separate chain or lever motion 
for rapidly raising or lowering the spindle. Antifriction 
washers are fitted to receive the thrust when drilling or 
undercutting, and lock-nuts take up all wear. The driving 
gear has eight changes of speed, the speeds for the different 
sizes of holes being indicated on the cast iron bracket, the 
change from double gear to single speed and vice versdé being 
quickly effected by a lever movement. The tapping motion 
to the spindle enables work with one setting to be drilled, 
tapped, studs inserted, and trimmed off all to one height and 
finish. The ordinary hand taps can be used on these 
machines. 
are planed out of the solid. 

In the 5ft. drill the weight of the radial arm, saddle, &c., 
is supported by an adjustable steel thrust pin, allowing 
an easy radial movement, and giving a more rigid 
action than ball bearings. The arm has self-acting raising 
and lowering motion, controlled by a lever also indexed for 
position. These machines will drill a 2in. hole 15in. deep 
out of the solid, and open out a 6in. hole with bar and 
cutter. The countershaft motions are complete with im- 
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proved self-adjusting bearings, which are self-oiling and 


arranged to run for several months without attention. 








BOAT CHANNEL DREDGERS FOR THE 
COLONIES. 

An engineer of long colonial experience states that there is 
a need in many colonies for a dredger of a type to which our | 
builders of such machines do not seem as yet to have turned 
their attention. According to him, it is the case that in 
many of our colonies the coastlines are fringed with nume- 
rous backwaters, these in some cases being so extended that | 
they form an inner line of water communication extending | 
for hundreds of miles. The value of these, as affording | 
water transport in countries as yet only sparsely provided | 
with railways, is very great. ‘As the rule, they are by | 
natural formation exceedingly shallow, and, even if deep | 
waters are occasionally found, these are prevented by shoals 
from treely communicating. The colonial Governments give | 
much attention to the improvement of these backwaters, | 
large expenditure being annually incurred in opening boat | 
channels through the intervening shoals named, so as to afford 
free through passage. The result to what has been already | 
done in this direction is that on many of these backwaters 
steam launches have been placed for passenger service which 
are not only a great boon to the people residing on or near the | 


All spur gears are machine cut, and the tee slots | 


| channels open by such agency. The general width given to 


banks of such lagoons, but are returning a good interest on 
the outlay invested in the enterprise. 

The conditions under which work of this character is to be 
done are said to differ in most respects from those upon 
which dredgers have hitherto been employed, types for which 
have been prepared by dredge builders in this and cther 
European countries. These backwaters, though deriving the 
greater part of their water from the sea, are but slightly 


distance away. Such a primitive method, of course, involves 
a heavy cost, and necessarily limits the extension of a class 
of work extremely beneficial to widely scattered populations, 
It is believed that were a class of pigmy steam dredgers 
designed that could execute this work effectually and cheaply 
their advertisement would secure many orders from the 
numerous colonial Governments that have an interest jn 
extending this means of communication within their ter- 
| ritories, 
Our informant on this matter is of opinion that the ordi- 
| nary bucket-ladder dredge is quite unsuited for this work, 
It could not be shifted so as to change ground without 
blocking the existing rudimentary channel to passing boats, 
Except in these the flats or shoals rarely have more than a 
foot of water over them, and if boats were forced out of the 
narrow channel under improvement, they must ground at 
once, What are needed, he considers, are machines which 
should cut half the width of a channel, 12ft., without the 
necessity of deviation to the right or left. They should be 
capable of working to a depth of, say, 6ft. as a maximum, 
and the restriction to the width named of half the channel 
would then always leave a corresponding width for boats to 
get by. Of course it is understood that some line of slightly 
deeper water always exists from natural causes even through 
| the most shallow flats, and these have been used by the 
| country boats from time immemorial. It is these lines that 
| are almost always selected for improvement, as they point 
out the direction of any current that may be produced by 
| flood action during the season of rain. It therefore becomes 
| of importance that passage through these should not be im- 
peded while improvement to them is being made. The form 
of machine that seems to be desired would somewhat re 
semble a stern-wheel steamer. Instead of the paddle wheel, 
it is suggested that a skeleton drum with longitudinal cutting 
troughs 12ft. in length should be adopted. Means for raising 
and lowering this for working at varying depths would be 
needed, and some novelty in design would be required to 
ensure the free emptying of the troughs as they arrived at 
the tipping point. It is thought that no machinery would be 
needed to advance the dredge up to its work. A rope 
stretched along one bank of the course of the intended cut, 
and working over a drum, could be slipped or gripped by an 
attendant as needed. 


These conditions are certainly simple enough, and present 
no difficulty for the designer of such a machine. Our in- 
formant tells us that he has supervised the cutting of many 
miles of these boat channels, that have in several localities 
quite revolutionised trade. In the Colony wherein he 
chiefly gained his experience, he believes from fifteen to 
twenty machines of the kind referred to could find profitable 
employment. In wholly currentless waters it is, of course, 
hopeless to expect the carrying off of disturbed matter while 
in suspension, or the levelling down of the ridge-and-furrow 
cuts of a dredge of the ordinary bucket and ladder type. 
For an efficient machine of a moderate first cost there would 
be certain to be, after successful experience with it, a very 
considerable demand. Unless such can be produced, there 
can be nothing done save by the slow and costly process now 
employed, and the extension of steam launch service on very 
numerous waters on which they might be profitably intro- 
duced must be almost indefinitely delayed. Without our- 
selves endorsing the suggestion made to us, we may observe 
that it is in a practical direction, and that it would seem 
to open out a new and possibly profitable branch of manu- 
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FIVE-FEET RADIAL DRILLIN 


influenced by the tides of the latter. Indeed, in tropical 
countries, the rise and fall of tide is so limited that, even 
under the most favourable conditions, it can only give rise to 
very sluggish currents; and at but a very short distance from 
the entrance to these inland waters the effect of it ceases | 
to be felt. On that account they are for the greater part | 
wholly without currents that could create appreciable scour, 
and tkere is difficulty, therefore, in keeping the narrow boat 


them is about 24ft., just sufficient to admit of two country 
boats passing one another inthem. Their banks are gene- 
rally marked by posts at intervals of about 100 yards. The 
depth is usually restricted to between four and five feet, and 
they are now customarily dug by natives, standing breast high 





| in the water, and working out the bottom with broad hoes hav- | 
| ing long handles, with which they slowly fill the canoes which 


carry away the stuff raised for deposit on the shallows a little ! 


G AND TAPPING MACHINE} 


facture. It seems to us that this isan opening which our 
own dredger builders ought not to overlook. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief engineers: Philip 
Marrack, to the President, additional, for service at the Admiralty ; 
Albert KE, L, Westaway, to the Flora. Engineers: Herbert W. 
Harris, to the Victory, additional, for the Prince George ; George 
T’. Kerswell, to the Pembroke, additional, for the Cynthia ; Charles 
Stevens, to the Magnificent ; Archie R. Emdin, John G. Liversidge, 
and Walter I’. Stearn, to the President, additional, for service at 
the Admiralty ; Jobn H. Dalrymple, to the Trafalgar, William J. 
Hender, to the Plassy, and Walter W. H. Rawlingson, to the 
Victory, additional, for the Rattlesnake ; John E. Moorshead,t» 
the Flora, Acting engineer: George I’. Paterson, to the Australia 
Probationary assistant engineers: Archibald H. Collins, to the 
Repulse ; David J. M’Gregor, to the Flora, additional, for training ; 
and Arthur E, Cossey, to the Magnificent. 
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MOGUL ENGINE, NEW YORK, CENTRAL, AND HUDSON RIVER RAILWAY 


THE BROOKS LOCOMOTIVE WORKS, ENGINEERS 





TYPICAL AMERICAN LOCOMOTIVES. 





We complete this week our illustrations of engines built by 
the Brooks Locomotive Works, Dunkirk, U.S.A. It will be 
remembered that we illustrated seven last week. 

The first of the two now illustrated is a freight or goods 
engine of tle New York Central Railroad of the ‘ Mogul” type, 
six driving wheels and a two-wheel leading truck. It has 
cylinders 19in. by 26in.; driving wheels, 5ft. 4in. diameter; 
boiler, 4ft. 10in. diameter; 270 tubes, 12in. diameter and 
11ft. Gin. long; it has a rigid and driving wheel base of 14ft., 
and weighs 544 English tons, of which 47 tons are carried on 


objection, one of the grounds for his objection being that if 
they be placed at equal angles the number of impulses imparted 
to the shaft per revolution is reduced to four, and that is the 
same as in the old two-crank engine, with the cranks at right 
angles. If placed at unequal angles there may be some 


increase in the number of impulses per revolution, but the | 


impulses occur at irregular intervals of time. In this way he 
arrives at the conclusion that if 2 move be made from the 


excellent three-crank engine, which has so well suited the | 


pressures hitherto in vogue, it should be to the next unequal 
number, viz., five cranks. With five cranks placed at equal 
angles, which gives an easy uniformity and duplication of 








CONSOLIDATION ENGINE, GREAT NORTHERN RAILWAY, U.S.A. 


the driving wheels, the tender weighing 344 tons loaded. 
The second of the two which we now publish is an engine 
of the “Consolidation” type for the Great Northern Rail- 
way, U.S.A., and is a four-cylinder tandem compound on the 
Player system. 








THE FIVE-CRANK ENGINES OF THE 
8.8. INCHMONA. 


We illustrate in our present issue a set of marine engines 
that represent a further step in the progress of design. We 
allude to the engines of the s.s. Inchmona, a vessel built by 
Messrs. Wm. Gray and Co., of West Hartlepool, for Messrs. 
Hamilton Fraser and Co., of Liverpool. The engines have 
been provided by the well-known Central Engine Works, 
belonging to the builders of the ship, and are designed upon 
Mr. Mudd’s patent five-crank principle. We learn that Mr. 
Mudd has been advocating this type of engine for large 
powers for some considerable time, both for land and marine 
work. He claims that there is much more to be said for it 
than that it is merely the addition of another crank beyond 
What is already being done. In the merchant service the 
principal object in refinements of design is reduction of coal 
consumption, and in the passenger service reduction of vibra- 
tion figures very largely. It is abundantly apparent that a high 
degree of economy of fuel can only be attained by the use of 
very high boiler pressures, and as pressure of steam increases 





| mining that the pistons, and therefore the whole of the 


modifications in the engines are necessary to adapt them to | 


Its use, The working pressure in the case of the Inchmona 
> ia : . 
18 255 Ib. per square inch above the atmosphere, and in 


providing that pressure it has been thought important to go 
beyond the ordinary three stages of expansion to four; and 
whilst we illustrated, some four or five years ago,a method 


proposed by Mr. Mudd of utilising such a pressure in four | 


cylinders working upon three cranks, the first and second 
cylinders being placed in tandem vertically over the middle 


crank, he considers that method only a desirable one for small | 


powers, up to say 1200 indicated horse-power. 


For larger | 


powers it is preferable to have the cylinders in a line, but four | 
cranks represent a form of engine to which Mr. Mudd takes ! 








mechanism resulting in ready interchangeability, there are 
imparted to the shaft no less than ten impulses per revolu- 
tion, and these impulses are at precisely regular intervals of 
time. Again, the dividing of the low-pressure cylinder into 
two smaller cylinders, to accommodate the five cranks, brings 
with it many obvious advantages. Apart from the very im- 
portant one of greatly lessening and lightening the various 
parts, thus greatly facilitating overhaul, the smaller diameters 
enable the engine centres to be brought closer together so as 
to make a compact engine, despite the high number of 
cranks. But more important than all, it brings the two 
low-pressure cylinders so nearly to the same diameter as 
No. 3 cylinder that there is no difficulty in at once deter- 


reciprocating parts, of these three engines, shall be exactly of 
equal weight; and by a little manipulation it is possible to 
have the reciprocating weights in all the five engines pre- 
cisely equal to each other. The total power also being 
divided by five, the power taken through each crank, and the | 
initial stresses falling upon each pair of bearings are much | 
smaller than where a less number of cranks is used; 
indeed, the lightness of the initial stresses both from 
steam pressure and the effect of reciprocating parts, and 
the uniformity of their action in counteracting each other 
in a vertical line, is such that the crank shaft is very 
much more nearly in a floating condition than in any other 
type of engine. The lightness of reciprocating parts and 
the admirable balance to which we have alluded facilitate 
a higher speed of revolution than is usual, and at the trials 
of these engines at the sheer legs, when the ship was entirely 
light, the propeller being hardly immersed, the engines ran 
so smoothly that the builders were induced to put them up 
to over 100 revolutions per minute, at which speed they ran 
for several hours, when it was demonstrated clearly enough 
that they produced positively no vertical vibration at all in 
the structure of the ship. This is a very important point 
gained, and it evidently arises from the sub-division and 
lightness of the reciprocating parts, from their equality in 
weights, and from the high number of perfectly regular 
impulses per revolution. At 100 revolutions per minute, for 
instance, with ten impulses per revolution, there are 1000 im- 








pulses per minute, which gives over sixteen per second ; and 
as these alternate first one upwards and then one downwards 
at the time of less than one-sixteenth part of a second after 
each other, it would appear that there is not time for the 
ship taking up any vibration in one direction before it is 
counteracted by a similar tendency in the opposite direction. 
The aim of the builders has, since the establishment of their 
works some ten or eleven years ago, been devoted to the pro- 
duction of engines having a high economy of fuel, and the 


| present design is due to a conviction that more is yet to be 


| coincided with their own in this respect. 


gained in that direction by going to considerably higher 
pressures and adapting the engines thereto. They were 
fortunate enough to find in Messrs. Hamilton Fraser and 
Co. a customer not only ready and willing to make a pro- 
gressive step, but anxious to find some one whose view 
Under the advice 
of their superintendent engineer, Mr. J. B. Edmiston, they 
had for some time been anxious to go beyond current boiler 


| pressures, and on Mr. Mudd’s proposals being put before 


| them, they were not backward in entering into a contract for 


the first set of five-crank engines. 

The diameters of the cylinders of these engines are 17in., 
24in., 34in., 42in., and 42in., and the length of the stroke is 
42in. By making the stroke the same length as the diameter 
of the low-pressure cylinders a very suitable and a very grace- 
ful proportion is arrived at, and one that might be regarded 
as a standard for most cases. The general design of the 
engine in matters of detail has been made similar to that of 
the ordinary three-crank engines, regularly built at the 
Central Engine Works; that is to say, the condenser runs 
fore and aft at the back of the engines, with cast iron columns 
at the back carrying the slipper guides, the cylinders being 
supported in front by wrought iron columns with large 
flanges top and bottom, and the columns are angled out at 


| the bottom so as to make a strong A frame with the back 
| columns. 


The crank shaft also retains all the good qualities 
of the same piece in the three-crank engines ; that is to say, 
it is made in five built sections, each section being inter- 
changeable with all the others. The body parts and pins 
are of fine ingot steel throughout. 

The connecting-rods are 7fit. 6in. in length, and made with 
flat palms at the bottom and forked at the upper end. The 
valves are all on the centre line of the cylinders, and are all 


| slide valves excepting the high-pressure one, which is a 


plain piston valve. The valve gear is the ordinary double-bar 
link-motion type, but exceptionally well made, with all joints 
adjustable by means of brasses and bolts. The bed-plate has 
ten main bearings, viz., a bearing close to each side of each 
crank, and these bearings are all of very solid character, 
made with no overhanging flange whatever at either side. 
The casting itself is made level on the bottom, and arrange- 
ments are made for bolting it to the engine seating in the 
ship directly beneath the main bearings, so that there is a 
solid attachment to the ship directly in line with the initial 
stresses. 

There is almost as much novelty about the boilers as about 
the engines themselves, and in a later issue we hope to be in 
a position to illustrate these. It was decided to provide the 
high-pressure named above in the ordinary multitubular 
cylindrical type of boiler, keeping the diameter of the shells 
somewhat small by taking advantage of other methods of 
providing heating surface, and by providing everything pos- 
sible that would tend to reduce the consumption of steam. 
We shall not here describe the boilers at length, but may say 
that they are fitted with an arrangement of superheating, com- 
bined with Ellis and Eaves’ well-known patent induced draught 
system and Serve tubes, and the dryness of the steam which 
it is expected to secure from these boilers is, if possible, to be 


| kept up throughout the engine by providing the cylinders 


with a pretty full supply of steam-jacketing. Again, 
economy is aimed at by the provision of an unusually 
elaborate system of feed-heating, in which the water is 
pressed through a number of heaters by means of a set of 
Weir’s pumps, the heaters being graduated in temperature, 
so that by the time the feed arrives at the boiler it is at a 
temperature a very few degrees below that of the boiler water 
itself. Nearly 400deg. Fah. have already been registered on 
the feed-water, and this, we believe, to be a unique expe- 
rience also, 

Apart from the theories, opinions, and aims of the designe 
in putting forward this set of machinery, we may mention 
that credit is due to the staff and workmen at the Central 
Engine Works in producing so creditable a piece of work- 
manship. Not only are all the parts substantially and well 
designed, but thoroughly well fitted, executed, and finished, 
and at the very first steaming at the sheer legs, which was 
carried on for two consecutive days to give everything a 
good trial, not the slightest trouble arose in any direction, 
every part working smoothly and cool, so as to cause no 
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apprehension whatever. There are many subsidiary matters 
which go to complete the outfit, and which deserve better 
mention than we can here give them; but we may 
briefly allude to Mr. Edmiston’s well-known feed-water 
filters, and which are a very essential fitting where boilers are 
intended to work at so high a pressure. There is also one of 
Mr. Mudd’s evaporators, of which several hundreds are now 
at sea doing good work, and the engine-room telegraph, 
which is visible in our engraving, is worth notice, as it con- 
tains several useful details. It is placed on the engine facing 
the engineer, and the reply is given by moving one of the 
hang-down handles that are to be seen near to the dial. 
Then on starting the reversing engine a third pointer on the 
dial moves round indicating whether the engine has been set 
away in the direction coinciding with the order, or in the 
opposite direction. There is thus no fear of the engineer 
starting the engine the wrong way, and simple as the 
apparatus appears to be, it has given great satisfaction on the 
forty or fifty engines Messrs. Mechan and Sons—who are the 
makers—have fitted it to. The reversing engine is handily | 
placed on the condenser, leaving the front of the engine all 
clear and open for getting at bearings, and this engine is 
itself reversible, and is exceedingly handy, there being no 
difficulty in reversing the engines from one direction to the 
other in five or six seconds. 

We find the expectations Mr. Mudd entertains as to the 
economy possible from this set of machinery are, that the con- 
sumption will be reduced down to about 1 lb. of coal per horse 
per hour in ordinary sea work. This, if realised, will bea large 
economy on what is being done with triple engines at the 
present time, and it is to be hoped the enterprise of Messrs. 
Hamilton Fraser and Co. will be rewarded by a full realisa- 
tion of these expectations. Much interest is being taken all 
over the country in this set of machinery, and the results will 
be watched with the greatest interest. The vessel on her first 
voyage went up the Baltic to load timber for Natal. She 
returned down the Baltic, and called at Portland in the 
English Channel for Welsh coal for the voyage. Since then 
she has wired from St. Vincent coaling station that she made 
the passage from Portland to St. Vincent in eleven days on 
114 tons of coalper day. Her displacement leaving Portland 
was over 6700 tons, and the distance covered represents 
9 knots per hour average for eleven days. With triple engines 
and 160 lb. pressure, 15 tons per day would have been a good 
result. There has been no mechanical trouble of any kind. 
Indeed, the engines run far sweeter and better than the 
ordinary three-crank engines. 

The vessel has now returned from her Natal voyage to St. 
Vincent, where she received orders to proceed across the 
Atlantic to Galveston to load cotton for Liverpool. She has 
made a very satisfactory voyage, having run the whole dis- 
tance without any necessity for stoppage at sea, and reports 
from St. Vincent everything working well. The boilers 
remain absolutely tight, and there has been no trouble what- 
ever either with the engines generally or with steam pipe 
joints. The coal consumption has naturally been rather 
higher than on the outward passage, owing to the supply of a 
poor quality of Natal coal, and the ship is becoming foul, 
having been now six months out. Her next voyage will 
decide more accurately her economical results, as she will be 
dry-docked on arrival in Liverpool, and probably bunkered | 
with Welsh coal procured in Wales. 








PORTABLE DERRICK FOR PIPE LAYING. 





THE derrick here illustrated has been in use for years by 
the American Waterworks Co., and by other parties for laying 
But for the 


pipe, hoisting material from manholes, &c. 
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exactjdimensions of a derrick of this type we are indebted to | 
Mr. W. F. McCue, of Denver, Colo., late Superintendent of 
Construction of the American Waterworks Co. The derrick is 
not patented, and as it is exceedingly useful and inexpensive, 
it is published here for the benefit of contractors generally. 
Among its other advantages it involves less labour in hand- 
ling than the ordinary tripod, and in transportation it can 
be moved on its own wheels by simply attaching the top of 
the derrick to the rear of a wagon. The drawing is so plain 
that no especial description of the derrick’s working is neces- 
sary.—LEngineering News. 











CoLonEL Pennycuick, late R.E., has been appointed | 
President of the Engineering College, Cooper's Hill, in the place of | 
General Sir Alexander Taylor, retired . 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents. ) 





THE SNOWDON MOUNTAIN TRAMROAD. 


Srr,—It is much to be regretted that, before the re-opening of 
the Snowdon Mountain Tramroad for passenger traffic, no steps 
have been taken for a thorough independant investigation of all 
the circumstances connected with the deplorable accident which 
occurred there on Easter Monday last, and the issue to the public 
of a report by a competent authority as to what caused the 
mishap. 

As soon as we were in possession of the correct details of the 
accident we felt it our duty to lay before the consulting engineers 
of that line our views as to the real causes which led to it, and 
when we found that those views—which are the result of many 
years’ experience of mountain railways—were not acted upon, we 
submitted them officially to the President of the Board of Trade. 
We subsequently learned that it had, nevertheless, been definitely 
decided by the directors of the company and their technical 


| advisers, acting under an erroneous impression as to what those 


causes were, to provide certain so-called ‘‘ additional safeguards,” 
which, in our opinion, are not only unnecessary, but even a possible 
source of danger. 

So long as this remained only a matter for the discretion of the 
authorities concerned with this particular line, whom we knew to 
be in possession of our opinions on the subject, we preferred to 
refrain from publishing the latter. In view, however, of the fact 
that recent articles in the Press have called in question the security 
of passengers on other rack railways in Switzerland and elsewhere 
unprovided with such ‘‘additional safeguards”—which security 
has for years been accepted as a well-established fact—we now feel 
compelled to protest in the strongest manner against the lament- 
able occurrences on Snowdon being laid to the charge of our well- 
known ‘‘ Abt” rack system as such, 

In order, therefore, to place before your readers the true facts 
of the case, we would ask leave to quote our letter, as above men- 
tioned, to the Board of Trade, dated June 11th last, of which we 
have as yet only received the usual formal acknowledgment :— 


Letter to the Right Hon. Charles T. Ritchie, M.P., President of the 
Board of Trade. 

‘** We understand from Sir Douglas Fox that the Board of Trade 
have intimated to the Snowdon Mountain Tramroad Company 
that they will not allow the railway to be opened again until some 
extra safeguard has been applied, to prevent a recurrence of the 
deplorable accident of Easter Monday last. 

‘* We are further informed that the engineers of the company, 
Sir Douglas and Mr, Francis Fox, intend to comply with this 
requirement by the introduction of safety rails alongside ot the 
Abt rack, under which clips, fastened to the locomotive and other 
vehicles, are to pass for the purpose of preventing them from 
mounting. This shows that it is believed that the remedy against 
a recurrence of a similar accident could be found in some addition 
to the rack, and it appears that the actual causes for the accident 
are not to be removed, although this alone would ensure full safety. 
It is very much to be regretted that no Board of Trade inquiry 
was held to ascertain the real causes of the accident, particularly 
as the passing of the line by the Board of Trade Inspector in 
March naturally inspired the public with contidence as to the 
safety of the railway. 

‘* When we heard that the Board of Trade had passed the line, 
we were very much surprised, as only a few days earlier our Mr. 
Frank B. Passmore, M. Inst. C.E., had visited and inspected the 
railway at the request of the engineers, and reported to them on 
March 20th as follows :— 

***Tn accordance with your request of the 10th, I went over the 
Snowdon Tramroad yesterday, and beg to give you herewith 
a concise statement of my views. The ends of sleepers in many 
places project beyond the ballast. In other places the ends of 
sleepers rest on boulders forming the bottom ballast. In some 
places where this occurs, and where the sleeper is not packed 
further along, the end of the sleeper is bent up. This I drew 
attention toon my last visit. I don’t know if the damaged sleepers 
have been removed, but I notice that some of them have not. As, 
however, many are now covered over with ballast, I cannot speak 
of those so covered. In some 
places, where the ballast is nar- 
row, dirt has been piled up along 
the ends of the sleepers. In many 
cases I could put my arm half way 
up to the elbow under the sleeper 
ends, In many places you can 
stand on a sleeper and shake“two 
or three on either side of you. 
The ballast is far too large, and 
the sleepers can never be properly 
packed with it. The ballast in 
places is very dirty, and should be 
taken off, as it will work into 
mud to the detriment of the road. 
I saw one gang putting on soil 
from the sides to make up ballast. 
There are a great many places 
where the alignment is very bad. 
There are very many places where 
the road is low. There are many 
curves bad. The change of grade 
at the downhill side of the Chapel 
bridge at 1 M. should be im- 
proved. I tried the stepping of 
rack with the gauge for a consi- 
derable length, and found many 
of the bars wrongly spaced. In 
some cases the joints were too 
wide, in others too narrow. The 
whole of the rack should be gone 
over with the gauge, and made 
perfectly correct. The rack is 
— dirty. In places the dirt 
and stones have been [pressed in 
hard by the pinions, and if by 
accident a stone should get in at 
one of these places, it would very 
probably throw the engine off the 
line. Where anchors have been 
put in, the rack is left covered 
with cement. The rack should be 
thoroughly cleaned and cleared 
of all soil, dirt, and ballast, so 
that if anything gets in it will fall through. The rack 
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| should then be well greased, and the ballast should not 


reach to the bottom of the rack. The rack has been very 
inefficiently greased, and no oil has been used to lubricate 
the teeth of the pinions from the engine. The driver’s excuse is 
that the oil freezes. This surely could be obviated by the use of 
kerosine mixed with the other oil, The result of the ill-usage the 
rack has received is that it shows more wear than would be repre- 
sented by a year’s proper use of the railway in full working. There 
are distinct hollows on the face of the teeth and burrs on the side 
in many places. The level crossings require improvement, and the 
baulks must be very securely fastened down. In my opinion 
three-fourths of the line will require to be lifted, straightened, and 
re 8 packed, For this purpose I estimate that some 1500 to 
2000 cubic yards of ballast will be required. In my judgment the 
work necessary to be done before the line is in a proper state will 
occupy fully two months unless a large staff is put on. Someone 
—I am told the man fixing the signals—has taken upon himself 





to alter the switches supplied by Messrs, Cammel and Co., and has 
of course, spoilt them—in fact, they are dangerous in their present 
state. I don’t know by whose oubeity he acted, or whether he 
did this on his own account, but I consider it a most serious 
matter, which should have immediate attention.’ 

“You will observe that Mr. Passmore stated that the ling 
required a large amount of lifting, straightening, ballasting, Xc, 
which he estimated would take two months to do, and yet the line 
was passed as safe for passenger traffic within a week after the 
date of that report. At the coroner's inquest of April 14th ‘a 
slight subsidence of the permanent way’ was brought forward as 
the cause of the Easter Monday accident. No further investiga. 
tions having been made, it is not surprising that this is stil] 
accepted by many persons to be the sole cause of the accident, 
But a ‘slight subsidence’ is not at all sufficient to cause an Abt 
pinion to mount an Abt rack. Other circumstances of more serious 
nature must also come into action, and we tried, therefore, to 
gather all the facts of the case. 

“Tn a letter written to us by Sir Douglas Fox, on the 22nd of 
April, the following e occurs:—‘The trains were both 
descending upon the air brake when the accident occurred, both 
at the same place. The drivers stated that after finding they could 
not check the speed, they applied the hand brakes before jumping 
off, but that the automatic speed brake had previously come on 
which would, of course, itself lock the pinions firmly.’ ; 

‘It is necessary, therefore, to ascertain whether there is a 
special danger connected with that place, and with the manner of 
braking the pinions. Not being in possession of the various data 
of this railway, we could only at a late date form an exact opinion 
of the accident, with the assistance of publications in Kngineeriny, 
In accordance with them we have drawn up a sketch of the section 
at the place of the accident, of which we beg to enclose a copy, 
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From this you will see that a short flat gradient of only 1 in 13-2 
is inserted between 3 miles 68°85 chains and 3 miles 72°00 chains. 
Above it the rate of gradient is 1 in 6°6, and below it is 1 in 5°5. 
This short flat gradient, measuring only 3°15 chains, forms a sort 
of step or bench, and intersects the steep gradient in a very 
awkward manner. It is so short that it is impossible to ease the 
corners with vertical curves of sufficiently long radii, and the 
velocity of a down train meets, therefore, with a rapid succession of 
changes, necessitating also rapid changes in the Coding of the 
different parts of the air brake. 

‘Close to the lower end of the lower vertical curve, at 
3 miles 66 chains, where the line was badly packed—a short length of 
rails being quite loose—and where the superelevation of the outer 
rail was excessive, we hear that the engine gave a lurch and the 
pinions mounted the rack, not only of the first train, but also of 
the train following. It is quite immaterial whether the train 
descended at a speed of 3°5 to 4 miles per hour as it is asserted, or 
whether it was a little more, since the speed after passing that 
bench must have increased quite rapidly ; and even if the driver 
did not lock the pinions by closing the hand brake rapidly, then 
centainly the automatic brake caused the pinions to become locked. 
The speed of the train was close to the limit of the automatic 
- sae brake when that badly packed spot was passed, and it is 
therefore also possible that by the sudden jerk the automatic brake 
dropped and locked the pinions in the course of its actions. There 
is no doubt whatever, but that a pinion can mount the rack only 
when the speed is checked suddenly by closing the brake too 
rapidly, and thereby locking the pinion. This rapid action of the 
automatic brake is conceded by Sir Douglas Fox in the above 
quoted passage, when he says that: ‘ the automatic speed brake 
had previously come on, which would, of course, itself lock the pin- 
ions firmly.’ 

‘‘With regard to this we beg to state that in a paper—‘ Working 
the pinion brakes’—laid before Sir Douglas Fox under date of 
March 12th, of last year, we said: ‘Care must be taken that the 
vacuum or other power brake is not too strong and does not lock 
the pinions entirely, as this would be apt to raise one or the other 
pinion out of the rack.’ When all the facts are considered, it 
must not be overlooked: that the accident happened to the first 
regular train at the opening of the railway. That this first train 
was composed of two carriages with full load, which is the specified 
maximum. That the line was entirely new and still in an unfinished 
and unsettled condition, That the time of the year was rather 
early and the frost hardly yet out of the ground. ‘That the drivers, 
able as they may be, could not be supposed to have already 
acquired sufficient experience to be entrusted at once with a full 
load. 

‘* None of all these facts point to any defect of the Abt rack 
system, and it is entirely impossible, therefore, to improve the 
condition of the railway by the introduction of so-called safety 
rails, forming, in our opinion, a new element of danger. But all 
the evidence shows the necessity of removing all the existing 
causes of accidents, and it should be made a point, in the first 
instance, that the above-mentioned bench is entirely removed, 
and a steep gradient of about 1 in 7°5 substituted therefor ; that 
the vertical curves are overhauled and flattened as much as pos- 
sible ; that the automatic brake is arranged in such a way that it 
cannot lock the pinions, or, better still, that is is entirely removed ; 
and that the various faults pointed out by Mr. Passmore, in his 
report of March 20th, be made good. If, however, an additional 
safeguard should be considered necessary to restore the confidence 
of the public, then we should like to suggest that the trailing 
natal fe axle be arranged with an independent pinion brake, in 
a manner described in our letter of the 16th May to Sir Douglas 
Fox, of which we beg to enclose a copy, as it deals also with our 
objections to the proposed safety hooks with special rails, 

‘* Having laid now before you our opinion about the causes of 
the accident, and about the necessary precautions to prevent a 
recurrence, we trust that you will support our suggestions, in 
order to bring the Snowdon Mountain Tramroad up to a first-class 
standard,” 

Appendix Letler to Sir Douglas For. 

‘*In view of the fact that the Board of Trade requires from 

your er the introduction of an additional safeguard, and 
a 





considering that yon intend to 7 with this requirement by 
the introduction of safety hooks working along strong angle irons 
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on each side of the rack, we beg to ask your kind attention to the 


follwing remarks:—Safety hooks as now proposed by you have 
been used already a quarter of a century ago on the Rigi Railway, 
where they reached under the upper flanges of the upright 
channel bars, which constitute the side pieces of the Riggenbach 
ladder. If you look at the drawing of such a ladder rail, you will 
see that the channel bars are decidedly stronger than the safety 
rails shown on your drawing of the 6th inst., and which for 
obvious reasons cannot be strengthened. But the expected result 
was not attained, and in the early days obstructions by stones and 
the like caused mounting of the wheels and pinion, flanges and 
hooks being bent or broken by the strain. The arrangement was, 
therefore, abandoned and nothing substituted for the same. Yet 
the ruling gradient there is as high as 25 per cent, = 1 in 4, 
and the locomotive has a single ‘<i pinion ; the gearing is con- 
sequently not protected in any way. This fact forms, therefore, a 
strong argument against the safety hooks with the costly rail 
arrangement as proposed by you, If you look at the rather small 
list of accidents and irregularities on rack railways in general, you 
will see that mounts have occurred in a very few cases only, and 
always as the result of locked pinions, which, with the weight of a 
train behind rushing on with an increasing speed, are far too 
jowerful to be held by the proposed safety hooks and rails. The 
Falk of irregularities is caused by an unfinished road-bed during 
construction, when safety rails would certainly not yet be in place, 
or by mere carelessness, as shown in the instances of unguarded 
brakes. This, however, cannot be obviated by any safety 
arrangement, 

‘A correct construction of the railway in all its parts and acces- 
sories, and a sensible working of same. is all the secret there is of 
the entire satisfaction our Abt system is giving elsewhere. Know- 
ing the causes of the Easter Monday accident as well as we do, 
and these not being connected in any way with our Abt system, 
we can conscientiously say that a correct use of our system is all 
that is wanted to secure perfect safety. We believe you admit 
that our many years’ experience in rack railways enables us to form 
a pretty fair opinion about the probable value of new designs in 
this branch. And we further believe that you are convinced of 
our willingness to assist in the introduction of reasonable 
arrangements intended to promote the confidence of the 
public. But your design of the 6th inst. we can really not 
accept as an yp pwn. and we believe that the extraordinarily 
large amount of money necessary for its introduction would bring 
far more benefit to the railway by being expended in other 
directions, 

‘“‘1f we now consider the situation, especially with regard to the 
requirements of the Board of Trade, we have to deal with the 
following circumstances :—(1) The pinions of the locomotive of an 
up-train are considered to be free from any mounting tendency. 
(2) In the up-train the carriages are in front, and any impediment 
on the rack will first be encountered by the wheels and by the 
brake pinion of the first carriage. (3) Should this brake pinion 
mount the rack, it is of no consequence, the train being still held 
by the locomotive. (4) The sudden shock will cause some alarm, 
and consequently the stopping of the train. (5) If this could not 
be done in a sufficiently short time, then it can happen that the 
second carriage and the engine pass also over the impediment, and 
their pinions may also mount, to drop, of course, back into gearing 
directly after having passed the impediment, even when locked. 
(6) The up-train is consequently always safe until its motion 
becomes reversed, which, of course, must first pass over the dead 
point of a full stop. (7) It is, therefore, only the down-train which 
might be endangered, and there the locomotive is in front. 

‘** Now, if an additional precaution is wanted, which we, how- 
ever, do in no way consider necessary, we would suggest the fol- 
lowing arrangement :—The trailing axle of the locomotive is to be 
fitted in a suitable manner with a brake pinion, which is worked 
by an independent handle from the foot-plate. With this means 
the following advantages are secured: (a) A pinion entirely in- 
dependent from the motion, and free, therefore, of being suspected 
of any mounting tendency, even if all the other brakes come too 
suddenly into action ; (b) a pinion which may come out of gear by 
passing over an obstruction, and which will yet have engaged the 
rack again before the following main pinions strike the obstruction ; 
(c) a pinion with an entirely independent brake, available even in 
case of all the other hand and air brakes failing. This latter 
possibility, though very improbable, should not be lost sight of 
as soon as all possible dangers are considered, Safety clips with 
special rails are entirely powerless in such a case, and as their value 
in other casesis rather imaginary, we hold our suggestion to be prefer- 
able. The introduction of an independent brake pinion with every 
locomotive is less costly than any clip arrangement and can be far 
quicker accomplished, 

‘‘In conclusion, we repeat that, according to our experience and 
with regard to the satisfactory working of our Abt system else- 
where, we do not consider any alteration or addition necessary to 
secure the safety of the passengers and employés. But if, under 
present circumstances, the introduction of an additional safeguard 
is indispensable, then we should like to see you accept our sug- 
gestion of an independent brake pinion.” 

We would further observe, in order to prevent any misconcep- 
tion, that only the rack materials, which were manufactured by 
Messrs, Cammell and Co., under our superintendence and inspec- 
tion, were made according to our drawings and specification. The 
engines, on the other hand, which are of a type designed by Mr. 
Abt for other lines, had been ordered from Switzerland before we 
were consulted, and we had considerable difficulty in getting the 
necessary increase in the heating surface and tank capacity 
accepted. The construction itself was not carried out under our 
auspices, or we would certainly not have agreed to the application 
of any automatic speed brake which would lock the pinions. 

The engineers of the Snowdon Railway have, it seems, now come 
to recognise the truth of our objections to such an appliance, since 
they wrote to us under date of 15th May that ‘‘it is easy to see 
that it should not lock the pinions:” it is to be hoped, therefore, 
that the speed brake mechanism has been altered accordingly, and 
that the other imperfections, as above drawn attention to, have 
been made good, in which case, any “‘ additional safeguard ” is, in 
our opinion and that of other experts, quite superfluous, and only 
involves unnecessary expense. ‘Rinecker, ABT AND Co, 

Wiirzburg, Germany, September 3rd. 





BRITISH UV, AMERICAN LOCOMOTIVE BOILERSS. 


_ Str,—I may have been somewhat hasty in my inference respect- 
ing the two o’clock ex Euston, but when Mr. Macdonald gives 
the weight of this train as 270 tons, I believe he is putting it ata 
very low average. During the summer, the load averages 300 tons, 
and I have myself observed it to be frequently as much as 310 and 
520 tons. In winter the train is vsually made up of ten vehicles. 
When, therefore, Mr. Macdonald says the weight of the corre- 
sponding up train on the Caledonian Railway is—day after day— 
310 tons, | presume he also is referring to summer loads. I 
should certainly like to know if there is at the present time a 
train in America which weighs, say, between 290 and 310 English 
tons, and whether it is taken daily by one locomotive at a speed of 
fifty miles an hour, But while an up-to-date knowledge of the 
world’s statistics is at all times odttenlia, if only to satisfy one’s 
curiosity, it is impossible to ignore the fact that only too often the 
figures and statements emanating from the American technical 
press cannot be reconciled with generally accepted canons respect- 
ing locomotive work. I do not wish to infer that the particular 
data to which your correspondent somewhat vaguely refers are not 
trustworthy ; but, for my part, I no longer accept anything apper- 
taining to American railways withoutreserve. Despite the informa- 
tion coming from either technical or official scources, it is frequently 
of such a nature as to put to defiance—impossible as it may seem 
—even American ideas of what a Iccomotive is capable of. I will 


are wellknown, The first is the speed of 1124 miles an hour 
attributed to the New York Central engine No. 999 ; the second is 
the ‘‘ record” run on the L, 8, and M. 8S. R. R., whenasix-coupled 
engine increased its speed from 67 ‘12 at the bottom of an incline 
of 1 in 383, up to 81 miles an hour at the top. Both these per- 
formances are stated to be officially authenticated, and are con- 
stantly being bruited by the two companies, 

_If Mr. Macdonald’s acquaintance with locomotive possibilities 
justifies him in accepting such statements without hesitation or 
inquiry, I can only say his experiences are phenomenal. We must 
admit that we have something to learn from American engineers in 
regard to locomotive construction, but until trains can be run at 
100 miles an hour on the level as a general thing, I personally 
prefer to look askance at a great many of the achievements on the 
other side of the Atlantic. One is perfectly right in doing so. 
Take another feature of the Lake Shore run. It must have been 
as much a surprise to American as to British engineers to learn that 
a six-coupled locomotive, with 5ft. 6in.—nominal—driving wheels, 
could travel at ninety-two miles an hour. If this is possible for 
such an engine, why continue to build express engines on the 
ordinary lines? If it is a question of load, increase the size of the 
cylinders of the ten-wheeler, and you have an engine, in theory at 
any rate, of such efficiency nt adaptability as to be above 
criticism. This is perhaps somewhat digressive, but it serves at 
least to show that there is much that appears inexplicable—the 
question of boilers apart—not to say curious, about American 
locomotive practice. It is, as I have said, sometimes irreconcilable 
with established rules, and I, therefore, think there are good 
grounds for being cautious as to results, and for taking the liberty 
of occasionally questioning them. 

My object, however, in writing my letter on the new North- 
Eastern locomotives, was ostensibly to draw attention to what Mr. 
Norman Macdonald himself has been good enough more fully to 
dilate upon, namely, that—with the one exception in the Dunalastair 
engines—the augmentation of the cylinder and boiler capacity can 
scarcely be said to have resulted in a general way to the Sots of 
proportionately heavier loads, This seems strange, seeing that the 
object of larger cylinders and boilers is to obtain additional power. 
The steam has to be expanded to the same point, and the demand 
upon the boiler is relatively the same with 17in. as with 19}in. 
cylinders, when the engine is running at high speed. But does the 
average British boiler invariably and fully meet the demand upon 
it? A cursory glance at the dimensicns of different engines goes 
to show that, consistent with economy, it can only do so under 
very favourable conditions. If we go into the question of heating 
surface in relation to cylinder capacity, we find the ratios adopted 
on various railways strangely at variance. In some cases the 
boiler power is deplorably deficient, the practical result being that 
the engines are always more or less short of steam and unreliable, 
and are extravagant coal burners. 

To bring about a radical alteration of this unsatisfactory state of 
things, Mr. M’Intosh may be said to have made the initiative step. 
His common-sense departure in providing a boiler of almost un- 
limited steaming power is one that might be followed with advan- 
tage by other engineers. The time has arrived when the important 
fact that the boileris the true measure of the power of a locomotive 
should be more fully recognised. Undoubtedly, the superiority 
which the Dunalastair class over other engines of the 
ordinary type is entirely due to the large amount of steam which 
is always at command. In another way, precisely the same result 
is achieved in the case of the Webb compounds; and it is more 
than likely, with greater economy as regards fuel, and evena larger 
margin of reserve power, for the reason that, while the size of the 
boilers of the new Caledonian engines and the London and 
North-Western locomotives is approximately the same, in the 
latter steam has to be supplied to two l4in. by 24in. cylin- 
ders as against the 18}in. by 26in. in the Dunalastair engines. 
It is certainly a matter for congratulation if these last named 
can haul loads of 300 tons and over, because, as I stated, it is the 
more complete development of the simple locomotive which is 
desirable. That this is of paramount importance few people will, I 
think, deny. If the weight of express trains continues to increase, 
both as regards traffic and rolling stock, it is not difficult to foresee 
that engines of considerable power will soon be required, and that 
some great alteration must sooner or later take place in the con- 
struction and design of single expansion engines, and, for that 
matter, compounds also. Much can unquestionably be done by 
providing the former with bigger boilers which have ample steam 
space in conjunction with a very large ratio of heating surface. 
The ratios given by Mr. Macdonald do not appear to be at all out 
of the way, and no doubt an enormous gain would result if his 
creed was adopted in the case of many engines now running. 
If, for instance, his suggestion that for 194in. cylinders there should 
be a heating surface of 1900 square feet could be carried out in 
the Great Northern 8ft. singles, they would doubtless be able to 
take much heavier loads than they do. 

Still it is very questionable, notwithstanding that the power of 
the simple engine is still capable of being increased, whether for 
working the heavy loads of the future an engine of the compound type 
—preferably three-cylinder—would not, after all, be the most 
powerful and efficient. Not that I am in favour of compound 
rather than simple locomotives, provided the latter will as satis- 
factorily perform equal work, In a general way they do not. 
When an ordinary express engine hauls.a very heavy load at a 
good speed over a difficult line the conditions are invariably against 
economy. On the other hand, a compound works best with the 
heaviest trains and over hilly rather than level roads. It would 
be interesting, therefore, to know whether the Dunalastair engines 
are as economical as the Webb compounds with corresponding 
loads and at approximate speeds. In attempting to make a brief, 
but significant, comparison between the two types, and in saying 
that the London to Crewe line is a very easy one, and the speed of 
the corridor train very moderate, Mr. Macdonald might lead 
people to suppose that the 7ft. compounds never work north of 
Crewe. Asa matter of fact, they have given too many examples 
of their splendid up-hill running to entitle the Caledonian engines 
to an exclusive superiority in the matter of working over bad 
roads. Indeed, I fail to see that the Dunalastairs have any advan- 
tages over the London and North-Western compounds, not that I 
desire to disparage the work of the former any more than your 
correspondent did the Jeanie Deans and her work. To be fair, 
the only advantages which the new Caledonian engines possess 
are over other simple locomotives, and they are of no mean order, 
Certainly great credit is due to Mr. M’Intosh for showing a ready 
way out of one groove, which British railway men have for too 
long a time displayed a disposition to stop in. F. W. BREWER. 

London, N., September Ist. 





Sm,—Since my article on the West Coast ‘‘ Flyer” and its work 
appeared in your columns—August 21st—I have had some other 
remarkable runs with Mr, M’Intosh’s splendid Caledonian engines 
of the Dunalastair class, One of them on the 1.54 a.m. express 
from Carlisle with a load of nine coaches passed the Beattock 
Summit (50 miles) in 53 min., was stopped by signal 105} miles 
from the start in 103 min. 40 sec., and was thrice slackened by 
signal, yet reached Stirling in 3 min. less than the very fast time 
allowed. Another ran the Postal train—which was 20 min. late— 
from Perth to Aberdeen (90 miles) in 884 min. A third took 
fifteen coaches, weighing 223 tons, from Forfar to Perth (324 miles) 
start to stop in 31 min. 34 sec, 

These appear to me most remarkable performances. 

September 8th. CHARLES RovUS-MARTEN, 





STRINGENCY OF THE MERCHANDISE MARKS ACT. 
Srtr,—Notwithstanding the fact that the above Act came into 
effect in 1887, and that a liability to unusually heavy penalties and 
even imprisonment is entailed by its contravention, it would 





quote two striking instances, not the less significant because they 





appear, from facts that have come before my notice lately from 


many firms in different parts of the country, that the real and 
drastic character of this Act is not yet thoroughly understood. 
My object in addressing you is that I think your many readers 
will be interested in having their attention drawn to this statute, 
and to the following statement and the penalties which may be 
entailed by its violation :— 

EXTRACT FROM MERCHANDISE Marks ACT. 

‘‘The expression, ‘false trade, description,’ means a trade de- 
scription which is false in a material respect as regards the goods 
to which it is applied, and includes every alteration of a trade 
description, whether by way of addition, effacement, or otherwise, 
where that alteration makes the description false in a material 
respect, and the fact that a trade description is a trade mark, or 
part of a trade mark, shall not prevent such trade description 
being a false trade description within the meaning of this Act.” 

The actual producer or importer of falsely marked or mis- 
described goods is not alone liable to prosecution, but the whole- 
sale or retail vendor is equally liable, as the text of the law clearly 
shows in the following phrase :— 

‘* Every person who sells, or exposes for, or has in his possession 
for sale, or any purpose of trade or manufacture, any goods or 
things to which any false trade mark or false trade description is 
applied, or to which any trade mark or marks so nearly resembling 
a trade mark as to be calculated to deceive, is falsely applied, as 
the case may be, shall, unless he proves— 

“That, having taken all reasonable precautions against com- 
mitting any offence against this Act, he had at the time of the 
commission of the alleged offence no reason to suspect the 
— of the trade mark, or trade description ; and that, on 

emand made by or on behalf of the prosecutor, he gave all the 
information in his power with respect to the persons from whom he 
obtained such goods or things, or that otherwise he had acted 
innocently, be guilty of an offence against this Act.” 

Further, the usual procedure of placing the onus of proof on a 
plaintiff was not adopted in the Act. On the contrary, it is dis- 
tinctly provided that every person charged shall, ‘‘ unless he proves 
that he acted without intent to defraud, be guilty of an offence 
against this Act.” ONE WHO HAS BEEN VICTIMISED, 

September 10th. 





LARGE COUPLED WHEELS. 


Srr,—In the description which Mr. Rous-Marten gives, in the 
31st July number of THE ENGINEER, of the new splendid express 
locomotives of the North-Eastern Railway, this gentleman makes 
a slight mistake in writing that these engines are the first success- 
ful ones with so large diameter of coupled wheels. 

In 1878 the Cie. des Chemin de Fer de |’Est of France exhibited 
at Paris an express engine with four wheels of 2300 mm.—7ft. 7in. 
—in diameter, the same diameter as the wheels of the Crampton 
engines built in 1854 for this company. Ten engines of this type 
have been running satisfactorily, the diameter of the following 
forty-two having been reduced afterwards to 2100 mm.—ft. ; the 
cylinders are 450 mm. by 640mm., or 18}in. diameter by 253in. 
stroke. CAMILLET BARBEY, 

Valleyres, September 5th. Eng. Manager, Y. Ste. C. R. R. 

[A full-page engraving of this interesting engine, designed by 
M. Regray, will be found on page 244 of our forty-sixth volume, 
—Ep. E.] 





TRACTION ENGINE WHEELS. 


Sir,—I have often heard it asked by traction engine owners and 
users as to who was responsible for the wording of the Act of 
Parliament of 1878, referring to the diagonal cross bars on traction 
engine wheels, 

It is agreed by traction engine users that it would be a difficult 
matter to introduce a more barbarous arrangement and one more 
calculated to damage the roads and cause vibration. 

Perhaps you will agree with me that the wording of that Act in 
effect says any improvement is strictly prohibited, and I am not 
sure that the wording of the recent Act referring to motor 
carriages won't turn out to be almost as vexatious, 

Ashton-under-Lyne, September 9th. I. W. B. 








LonpoN WaTER SuppLy.—Our Welsh correspondent writes :— 
In the course of last week I visited the proposed site of the 
London water scheme on the Irvon, Wye, and contributory rivers, 
where the Wye Fisheries Association have a staff taking the gauge 
of the ordinary watercourse and floods. Conferring with 
authorities upon the spot, I found that the great argument against 
the London water scheme was the injurious effects likely to arise 
at the spawning grounds. In other respects, given a sufficient 
storage, it was thought that the requirements of the district woula 
be well considered. One adverse argument may be cited for its 
novelty, and this was, that the great lake would cause such 5 
humidity as to detract from the healthiness of the district. 1 
also visited the Birmingham Waterworks at Rhayader, where 
considerable progress has been made in the construction of dams, 
&c., by which storage grounds on the Elan and Claerwen will be 
secured. Already huge pipes, about 3ft. in diameter, are being 
laid. Near the site of one of the dams the face of a quarry is being 
cleared with an expedition that would startle the old-fashioned 
quarryman, steam derricks, to which long tubes are connected, 
working rapidly in various lofty places, steam lifts constantly at 
work, and locomotives travelling in all quarters. The force of 
workers is now close upon 2000, and quite a township has been 
formed with schools, places of worship, hospitals, and all the social 
arrangements of a settled community. The people of Birmingham 
may well look forward hopefully to their water supply, both as 
regards quantity and quality, and the direction of the whole 
appears to be centred in an engineering management which pro- 
mises substantial results in the earliest possible time, considering 
the greatness of the undertaking. 


NavaL ENGINEER STUDENTS.—The Admiralty have had under 
their consideration the annual report of examination of engineer 
students of Keyham College together with the half-yearly reports 
of conduct of ca young gentlemen, and are obliged to express 
themselves as being far from satisfied with the results of their 
analysis. As the outcome of their investigations two first-year 
students, who gained but a very small percentage of marks, are to 
be warned of the necessity for further efforts, as in the event of 
failing to pass the examination at the end of their current year, 
they will be discharged. Their parents and guardians are also to 
be recommended to withdraw these two youths at once, as it seems 
more than probable that they will be unable to succeed in passing 
the qualifying examination at the end of the second year. Four 
first-year and one second-year students have unsatisfactory 
school reports for conduct and attention to their studies, 
and these young gentlemen are to be warned and punished ; 
while three other first-year students have only obtained very low 
marks in engineering subjects. These also are to be suitably 
punished during factory hours. In all these cases the parents.or 
guardians are to be informed of the facts; and it is to be hoped, 
for the young men’s sake, that they will also make their displeasure 
felt in some way. Itis very unusual to find somany unsatisfactory 
cases occurring as the result of one examination, and as some 
means of accounting for the same must surely exist, it behoves the 
authorities todevote their best attention to the matter, in order 
that steps may be taken to prevent a recurrence, and to sustain 
the reputation of the training establishment. As the outcome cf 
the report of the president of the Royal Naval College, their lord- 
ships have directed considerable modifications to be made in future 
examinations for engineer students and students in naval construc- 
tion as regards rearrangement of marks allowed for the different 





subjects, 





Sepr. 11 1896. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeRo_p anv Co., Vienna. 
CHINA.—KgiLy anp Wa.su, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Bangus, Paris. 
GERMANY.--AsHER anv Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipsic. 
INDIA.—A. J Compripce anp Oo., Beplanade-road, and Railway Book- 
‘stalls, Bombay. 
ITALY.—LoxscuEr anv Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KeEtiy anp Wash, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t Petersburg. 
S. AFRICA.--Gorpon anp Gorcn, Long-street, Capetown. 
R. A. THompson AnD Co., 83, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp Gorcn, Queen-street, Melbourne; 
street, Sydney; Queen-street, Brisoane. 
RB. A. Tuompson anv Co., 180, Pitt-street, Bydney ; 362. 
Little Collins-street, Melbourne; 7, King William-street’ 
Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier 
CANADA. —Montreat News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTeRNaTIONAL News Co., 88 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago 
STRAITS SETTLEMENTS.—Ke iy anv Waxsu, Lp., Singapore. 
CEYLON —Wiayartna anv Co., Colombo. 
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SUBSCRIPTIONS. 

Tue ENGIneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 148, 6d. 
Yearly (including two double numbers) £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enorneer is registered for transmission abroad. 

A complete set of Tue ENGineer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

THIN Paper Copirs— 
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Tuick Paper Copirs— 
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Yearly £2 0s. 6d. 


(The difference to cover extra postage.) 
Reapinoc Cases—The Publisher has in stock reading cases which will 
hold thirteen copies of Toe Enoinrer. Price 2s. 6d. each. 


ADVERTISEMENTS. 

t&@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and ‘ special” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing adverti ts should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department a the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of Tuk ENGINEER. 





Telegraphic Address, *“* ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER’S NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
* Engraving of the Five Crank Engines, s.s. Inchmona. Every 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notify the fact should 
they not receive it. Price 6d, 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it necessary to mform 
“cor respondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscrints ; we. must, 
ther gore request correspondents to keep copies. 


REPLIES. 


B. anp L.- The treatise on ‘Service Ordnance” may be got from Eyre 
and Spottiswoode, Fleet-street; John Menzies and Co., Edinburgh; 
Hodges, Figgis, and Co., Dublin. The price is 10s. net. 

C, A. 8.—A turning 91ft. long is not exceptional. We believe some over 
120ft. long have been preserved at the Woolwich gun factories. With 
care, a competent workman can produce from tough steel a shaving 
of almost any length. 

G. C. O. W.—We do not know how Rankine arrived at his figures. In 
practice the difficulty with high speed engines lies not in getting the 
steam into the cylinders, but in getting it out. In the locomotive the 
ports are made as large as possible, and if you do not get below the 
locomotive ratio, you will do very well ; 200ft. per second is not at all 
too high. As regards governors, W includes the whole weight affected 
or affecting centrifugal force. Thus, in a simple governor, both balls are 
included. 

AMERICAN BLast FurNACE Practice.—A slight correction is necessary in 
titles of the engravings which oo on pages 246 and 247 of our last 
impression. ‘rhe furnaces BC FG HI, page 246, are, as stated on 
page 248, American, not English furnaces. The two small furnaces, 
Figs. 7 and 8, page 247, are, as also explained in the article on page 248, 
English, not American furnaces. The error in the titles can, of course, 
mislead no one who reads the descriptive article, but it is nevertheless 
worth while to correct it. 

H. E. B. (Dockley-road.)}—Such is our contention, and it is in agreement 
with the work of the best engineers. For sizes below 3in. the 
allowances we have mentioned are perhaps rather large, but between 
8in. and 2ft. half a thousandth per inch diameter for sliding fit is not 
excessive. In a case which came under our notice a total allowance of 
‘0l5in. was given on a diameter of 20in., and was not found by any 
means toogreat. It must be remembered that as a cylinder increases in 
size its inaccuracies increase, so that a greater allowance has to be 
given on large than on small sizes. ‘The length of touching part also 
modifies the requirement. 


INQUIRIES. 


TEMPERING FILES. 
S1rx,—Would any correspondent kindly oblige by telling me the process 
of tempering files, so as to get them a nice grey colour, as we see new 
files; and if a gas oven is used, the required heat to get them to, and if 
oil is used, the best and cheapest, and how to dry them. What percent- 
age of the cost of the file the cutting and tempering takes? A. J. 
South Africa, August 16th. 


HUMBLE AND BARKER'S VALVE. 
Sir,—In the notice you kindly published in your last issue respecting the 





Huwuble, 9, Victoria-street, Westiniuster. This is an error; we are the 
sole proprietors and m: anufacturers of the valve, and shall be glad if you 
will please insert this letter c Sey same, and oblige, 

Tue * DELUGE” VALVE AND ENGINEERING Co. 
Talbot-road, Isleworth, London. 


THE ENGINEER. 
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INDUSTRIAL JAPAN. 


No one, it is probable, will be likely to question the 
fact that the industrial problem in the Far East is be- 
coming, from the point of view of the British engineer 
and manufacturer, one of the important questions of the 
day. The acute political situation which existed for 
some time after the cessation of hostilities between China 
and Japan has long since given way to a patched-up and 
insecure calm, in the bringing about of which the treaty 
of Simonoseki was merely a preliminary. When that 
somewhat incongruous triple alliance, consisting of 
Russia, France, and Germany, came to the assistance of 
China against Japan, terms were arrived at which, 
though no doubt unfair, were, at all events, sufficiently 
binding to make it clear that no war would break out 
again before one or both of the opponents were in a posi- 
tion to reopen hostilities. That time has not yet come, 
nor can one see the least probability of such an event 
occurring in the immediate future, as China cannot pos- 
sibly face such a struggle until she is adequately 
equipped, and unless the recent European tour of the 
Viceroy, Li Hung Chang, is to be looked upon as the first 
step towards this end, it may truly be said that nothing has 
been done to increase the fighting capacity of that country. 
On the other hand, the impetuosity of the Japanese, 
who have ever since been making great preparations, 
will, at all events for a time, be kept in check by the 
above-mentioned European alliance. How long peace 
will last it is difficult to suggest at present; but it is 
generally admitted that the chances of war in that 
quarter are not likely to be great for some time to come. 
Under the circumstances, it is not surprising that for 
the last twelve months or so the industrial problem 
in the Far East has been undergoing a great change, 
which should be carefully watched by british manu- 
facturers. Japan is ordering largely, and China seems 
to be on the point of doing the same thing; and if 
the greater part of this trade is to be carried out by 
English firms, it is high time that our manufacturers 
bestirred themselves actively to secure it. Ger- 
many and America are both making violent efforts, 
and plausible suggestions and undertakings with a view 
to diverting as much of the trade as possible into their 
hands, and in order that our readers might form some 
idea as to the actual state of affairs, we recently published 
a special circular, in which we quoted extracts from 
recent local consular reports on the subject. The reports 
in question were, as consular reports very often are, 
extremely interesting, and the Government will do well 
to encourage their representatives at all times to send in 
such work. But, unfortunately, these reports unless 
they happen to find their way into the general press, 
which is by no means always the case, are nearly certain 
not to meet the eye of the manufacturer at all, as the 
official periodical, The Board of Trade Journal, may be 
said to be practically unknown to him. 

We attach so much importance to this question of the 
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advisable to appoint a Special Commissioner to visit the 
countries in question, and to study carefully the subject 
from the point of view of engineering. We have arranged 
with this gentleman, who is well known both as a 
journalist and as an engineer of great commercial experi- 
ence, to write for us at frequent intervals articles relating 
in the first place to Japan, and afterwards to China and 
elsewhere. These articles, the first of which will probably 
appear about the second week in November, will have to do 
with the existing state of engineering enterprises, and the 
market for machinery in that country. Our Special Com- 
missioner will also have to deal with the manner in 
which the trade is secured, the best channels to put it 
through, and the prospects of maintaining and increasing 
it. In short, the text of his first articles may be summed 
up as * Japan as a market for British machinery, and as 
a field for the British engineer.” 

We would strongly recommend the readers of Tur 
ENGINEER to look for these articles, and to study the 
question in all its bearings. There is no doubt that at 
the present moment Great Britain is politically on very 
favourable terms with Japan and it will certainly be the 
fault of our manufacturers if she is not equally so indus- 
trially speaking. 


AN UNCONSIDERED ASPECT OF STRIKES. 


WE are happy to announce that the dispute on the 
Clyde has been, for the time at least, settled. From the 
moment, indeed, that it became clear that the govern- 
ing body of the Amalgamated Engineers would not 
authorise a strike, we felt certain that a strike would not 
take place. The recalcitrant members appear to have 
been brought to reason. They have lost five weeks’ 
wages; and that is a small penalty to pay for the 
trouble and loss they have brought upon the Clyde ship- 
building industry. As forthe dispute itself, it is extremely 
difficult to write anything new aboutit. It was the same 
old quarrel fought on the same old lines, and certain to have 
been brought to a conclusion in the regular historical way. 
It is by no means easy to give in detail the ostensible 
reasons for the outbreak of hostilities. Fortunately, 
these have next to nothing to do with the matter. Innine 
cases out of ten the true reasons why nations go to war 
are not put forward to justify bloodshed. The fact that 
a non-unionist found employment at the yard of Messrs. 
Dunsmuir and Jackson, notwithstanding the opposition 
of the union, served as an excuse, apology, or justification 
for iighting, just as well as any other fact. Dozens of non- 
unionists are working side by side with unionists elsewhere 
on the Clyde, without a word of protest being raised. Every 
man of intelligence knows that the quarrel \ was all about a 
principle. The unionists are afraid that the non-unionists 
will weaken them, and the masters fear that the unionists 
want to get all the power into their own hands. It is, as 
we have said, the old old story, and the difference 
between this and other trade wars fought in the past, and 
yet to be fought in the future, is infinitesimal. 

But although there is nothing new to be said in the 
way of comment on the quarrel itself, attention may 
perhaps be directed with advantage to certain arguments 
urged and deductions drawn by the daily press now, and, 
indeed, whenever a strike of any magnitude occurs. We 
are told that a strike is a “ deplorable event.” The 
masters and men are warned against ‘plunging into a 
disastrous struggle,” and much more to the same effect. 
It is, perhaps. indisputable that the Clyde and Great 
Britain generally would be much better off if there were 
no strikes, if there were no labour disputes, and if 
business proceeded steadily. But, on the other hand, 
there is, we think, some danger of over-estimating the im- 
portance of this or any strike. During the great wars of 
the last century, battles were so often fought that one 
more or less did not count for much. A glance at the 
history of the relations of labour and capital i is enough to 
show that the normal condition has always been one of 
strife, and not of harmony. We have pointed out before 
now, that man—and particularly the British man—is an 
extremely combative animal. It is very easy to say that 
to fight is folly; but the proposition does not admit of 
ready proof. It is, for instance, indisputable that Britain 
is what she is to-day simply because she has fought her 
way tothe top. She is always fighting now to retain 
that position. Few things are more keenly sought 
for, or more highly valued, than glory. Probably at 
this moment Nelson’s memory is more valued than that 
of any other man who served Great Britain. He is 
the most popular hero that ever existed. When we 
write or speak of battles between labour and capital, it is 
well to take count with English blood. The spirit that 
will enable men, and women too, to bear starvation and 
misery rather than submit, is just that which has made the 
English-speaking race what itis—the masters of the world. 
Regarded simply from the pounds, shillings, and pence point 
of view, a strike is within limits disastrous; but it is easy 
to exaggerate the mischief done, and to overlook special 
aspects of such events which are not at once apparent. 
In the first place, as we have always strikes and quarrels 
going on, they may be taken to represent a more or less con- 
stant loss ; they may be discounted; they represent an 
incidental charge which enhances the cost of every 
article manufactured and all work done. From the 
politico-economical point of view strikes simply mean 
that a certain proportion of the population stands aside 
and refuses to produce. The whole national output is, 
therefore, ostensibly lessened. This leaves all sentiment 
on one side—and for the moment at least we have done 
with sentiment. Now it would not, we believe, be very 
difficult for the statistical department of the Board of Trade 
to collect information which would show us how much 
production in any year has been reduced by strikes, and 
the figures would be very interesting and valuable. It 
would be found, we believe, that, taking any sufficient 
period, such as, say, twenty-five years, the reduction 
in output was a fairly constant quantity. In one 
year it might be that boots and shoes were 
affected; in another, coal; in another, shipping ; and so 
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pretty much the same year by year, and the advent of a 
specially great strike would only mean that the average 
was levelling itself up, just as does the rainfall of a country 
or its harvests. Bearing this in mind, we see no reason 
why any terrible consequences of the kind, the anticipa- 
tion of which disturbs the souls of our daily contempo- 
raries, should ensue from the Clyde quarrel. Such a 
strike as that averted represents a loss, of course, but 
inno way an unusual loss, or a loss without precedent, 
or a loss much aggravated by the period of its occurrence. 

Moreover, there is yet another aspect of the question 
to be considered. The amount of trade done by a country 
is fixed by a multiplicity of conditions, each a more or less 
powerful factor. Now it remains to be proved that 
strikes have on the whole reduced the producing power 
of this country. Startling as it may seem, we are dis- 
posed to believe that it is to the never-ending strife 
between labour and capital that England’s position as the 
greatest manufacturer in the world is mainly due. If we 
turn to the Continent, where strikes have until quite 
recently been practically unknown, we find that the out- 
put of the mills, factories, and yards is much less than 
with us; and the reason we have done so well may be 
sought in the secondary effect of strikes. After a dispute 
has been settled, it is well known that extraordinary 
efforts are often put out to make up for lost time. 
Men and machinery are worked at full speed. The 
men are anxious to earn all they can to repay 
them for their losses. The employers usually take the 
opportunity afforded by strikes to get machinery over- 
hauled, boilers cleaned and repaired, and so on, and are 
ready at its close to get all that is possible out of their 
plant. But this is not all, or nearly all. It is to the 
disputes between capital and labour that the world is 
largely indebted for its machinery. Richard Roberts 
invented the spinning mule at the request of Man- 
chester cotton spinners, to render them independent of 
labour. A dozen similar cases will suggest themselves ; 
but beyond this, we have cases in which not simple 
machines alone have been invented, but the whole 
method and system of doing certain classes of work has 
been changed. The hydraulic coal tip was capital's 
answer to the coal whipper. An instructive example is 
to be found at this moment in Limerick, where a firm of 
grain merchants, worried by the dock hands, are putting 
in Duckett’s pneumatic grain elevators, so as to be able 
to do without dock labour almost entirely. At the new 
Dowlais Ironworks, Cardiff, Mr. Martin, the managing 
director, has laid out all his plant, and made all his 
arrangements in such a way, that about half the usual 
number of men is employed ; and this he has done simply 
because he was determined to make himself as indepen- 
dent as possible of the caprices of labour. 

In this and hundreds of other instances the refusal of 
men to work has stimulated the inventor to produce 
machines to take the place of men; and because machinery 
always does more in this way than was at first contem- 
plated, the result has been an enormous augmentation in 
the production of commodities of all kinds. We need not 
resort to elementary political economy to point the 
obvious moral. After all, it appears that big strikes and 
little are by no means the unmitigated evils that they 
appear to be at first sight. It may be a matter for regret 
that the price paid for the progress of trade should be so 
high, and that it should press so hardly on the individual, 
but after all has been said, we are not quite sure that the 
striker really suffers so much as the philanthropist would 
have us believe. Most Britons, we think, can still feel the 
joy of battle. They encounter hardships at all events so 
willingly, and are so ready to wage war about trifles with 
such keenness, that it is impossible to believe that after 
all a strike does not carry with it its own compensations, 
to some of the strikers at all events. 


LOCOMOTIVE BOILERS. 


CERTAIN of our readers, probably prone to believe 
that all railway affairs are managed better in the 
United States than in Great Britain, have found in 
the large boilers used in America a reason for the 
greater power which it is taken for granted the 
transatlantic locomotive must possess. Nor is this 
line of argument confined to Englishmen; in the 
United States technical journals much is printed to the 
same effect. Itis time that some check was put on a 
method of argument which wholy omits important 
factors, and to remind those who have entirely forgotten, 
or never knew the fact, that the locomotives with large 
boilers, of which we hear so much on American railways, 
are the exception instead of the rule; and that probably 
90 per cent. of the locomotives of America have 
under 1400 square feet of heating surface; that the 
astonishing reports which reach this country con- 
cerning locomotive performances usually emanate 
from pressmen carefully “ filled up ;” and that, apart from 
all this, the value of a square foot of heating surface varies 
so much, that next to nothing is to be gathered from a 
mere statement of the number of feet in a fire-box or 
tubes. We are, for the most part, in profound ignor- 
ance in this country of the actual performance of 
the vast army of locomotive engines at work on 
the 180,000 miles of railway on the American Continent. 
It may be taken for granted that outside the running 
sheds of the various lines little information exists that 
can be called accurate ; and that, as a consequence, much 
caution must be exercised in drawing lessons or arriving 
at conclusions concerning the value of any feature peculiar 
to the American locomotive, or indeed, the American 
railroad in general. This we say, not because we think 
that American master mechanics and railroad engineers 
are untrustworthy—far from it; but simply because the 
methods of working traffic and keeping accounts do not 
supply information of the kind most needed; a fact not 
only admitted, but insisted upon by many highly com- 
petent American railway men. : 

¢ would be impossible within reasonable limits to set 
forth fully all the conditions which determine the value 
of heating surface in a locomotive. Two, however, are 


so obvious that we are surprised that they are constantly 
overlooked. In drawing comparisons between the per- 
formance of different locomotives, it is always taken for 
granted that they all burn the same coal. Ofcourse, nothing 
can be further from the truth. Our Southern lines, for 
example, are mainly supplied with Welsh coal, always of 
excellent quality. It does not pay to carry cheap coal. 
In the North coal is taken pretty much as it comes from 
the pits. It is scarcely fair to compare Welsh coal, cost- 
ing 19s. a ton on the tenders of the Brighton engines, with 
coal costing little more than half as much on the tenders 
of North-Kastern engines. Of course there are other 
factors than quality to fix the price ; but we think it is not 
unfair to say that 1000ft. of heating surface with Welsh 
coal should make as much steam as 1200ft. of surface 
with North-country coal, other things being equal. But, 
again, it must be remembered that other things never are 
equal; and that it would be not only quite practicable, 
but quite easy to reverse the figures, and get as much 
steam out of one boiler as the other, although the 
fuel was changed for each. The critics of English 
locomotive practice are only partly right when they say 
that heating surface is the measure of the power of the 
locomotive. For practical purposes the true measure is 
the capacity of the boiler for burning coal and the quality 
of the coal burned. To say that a boiler has 30 per cent. 
of heating surface more than another does not convey any 
adequate notion of the relative powers of the two. Let 
us, for example, take the case of two boilers, each with 
250 tubes, the sole difference being that in one the tubes 
are 10ft. long and in the other 14ft. Let the tubes be a 
little under 2in. in diameter outside. The heating 
surface per foot length of 250 tubes will be 125 square 
feet. The one boiler will, therefore, have 1250 square feet 
of tube surface, and the other will have 1750 square 
feet. The latter will, no doubt, be more ezonomical 
than the former, as far as the production of steam 
is concerned; but does any one with a knowledge 
of boiler engineering fancy that the efliciency of the 
boilers will be as 1750 is to 1250? The first foot in 
length of the tubes will produce about as much steam as 
the remaining 9ft. in the one case. The additional four- 
tenths of heating surface contained in the long boiler will 
not in all probability add more than 7 or 8 per cent. to 
the whole quantity produced per minute. Furthermore, 
it is not improbable that the engine with the large boiler 
will be in practice less efticient—commercially and 
mechanically—than its fellow. In the first place, it will 
cost more; in the second, the additional length of 4ft. 
represents some tons of additional weight, because not 
the boiler alone is lengthened, but the frames; and the 
axles must be larger in diameter, and the axle-boxes 
and wheels and springs stronger and heavier. To haul 
this extra weight about costs money. Nor is this all. 
In order that the same quantity of coal may be burned 
per square foot of grate per hour a more energetic 
draught is needed with long than with short tubes ; but 
to get this the blast nozzle must be reduced in diameter, 
and the back pressure thereby augmented, to the detri- 
ment of the hauling power of the engine. In order that 
full benefit may be derived from the augmented tube 
surface, that must be obtained not by increasing the 
length of the tubes, but by using a greater number. 
But this involves the use of a boiler shell very large in 
diameter, which is not a thing in itself desirable. 

We are constantly being told that piloting is highly 
objectionable, and that it would be much cheaper and 
better in the long run to build engines capable of taking 
the heaviest trains single-handed. Here, again, we have 
examples of the art of jumping toa conclusion. First, 
the half truth; and secondly, the assumption that loco- 
motive superintendents and traffic managers do not 
understand their profession. As to the first point, it is 
forgotten that piloting is not necessary all the year 
round, nor, indeed, with more than a comparatively 
few trains running during the tourist season, or in 
very bad weather in the winter. It would be most 
injudicious to build a great number of huge cngines, 
which, fully loaded during two or three months, would 
during the rest of the year be working to about half 
their capacity. To those who keep their eyes open—and 
we may add, read Tor ENGINEER—it should be clear that 
just as the train has developed the locomotive has kept 
pace with it. If we know what the coaching stock of a 
line is, we can have no doubt as tothe dimensions and 
power of the locomotives. Bigger engines are produced 
as the demand for them arises, and we do not need to go 
to the United States or anywhere else to learn what we 
ought to do. Even the most ardent advocates of 
American practice have never yet attempted to prove 
that the passenger traffic of the United States is con- 
ducted at less cost than is ours, because of the superiority 
of the American locomotive. When figures showing such 
a state of affairs are put before us we shall give them 
due consideration. Until then we are content to believe 
that English, Scotch, and Irish locomotive superinten- 
dents understand what they are doing, and do it about as 
well as it admits of being done. British railways, too, 
are at least as profitable, notwithstanding their enormous 
first cost, as the much-praised lines on the North American 
continent. 


THE REGULATION OF COAL PRICES, 


CoaLownErs all over the country will watch with 
more than common interest the issue of the deliberations 
now proceeding in South Wales with a view to the pre- 
vention of underselling in the coal market. So far, with 
one notable exception, the discussion is all on one side. 
Although the Associated Colliery proprietors protest 
against underselling with quite a singular unanimity and 
vehemence, it is the Sliding Scale colliers who have 
actually raised the question, and set in motion a con- 
troversy which, like the snowball, increases as it grows. 
In describing, the other day, the exemplary results of the 
South Wales Conciliation Board with its Sliding Scale 
agreement, we mentioned that the employers’ represen- 





tatives had agreed to meet the colliers’ delegates, and 


listen to what the latter have to say on the method of 
‘* keeping up” prices, which we take to mean establishing 
a normal rate for coal. The mere fact that the cog). 
owners have consented to talk over such a subject with 
their workmen, no matter what may be the outcome, ig 
pretty good proof that the Conciliation Board, now jp 
its twenty - first year, has introduced a relationship 
between masters and men which, if not unique, is at any 
rate noteworthy in the coal industry of the kingdom. The 
date of this remarkable conference in not yet fixed; but 
in all probability it will take place at the end of the month, 
on the occasion when the representatives of the coal. 
owners and colliers meet to hear the result of the 
two months’ audit which determines the rate of 
wages for another two months to come. Whenever 
the meeting is held, however, the colliers are to 
submit a scheme to the consideration of the employers, 
and the employers are to criticise it and make their 
rejoinder, all in the friendliest way. But, as a 
matter of fact, the colliers are divided on a very essential 
point, and at present there are two projects, each with 
a considerable body of support, for restraining the wicked 
colliery proprietor who is in the habit of undercutting his 
neighbours. The older and more sagacious men forsee 
the difficulty, nay the danger, of imposing limits upon 
the output. The more advanced section, chiefly 
youngsters, unmarried, as ignorant of responsibility as 
they are of Greek, would insist upon defining a maximum 
output and a minimum wage, and enforcing a rule to 
the effect that in any case where a coalowner was 
detected selling below current market rates, the miners 
should bring their tools out of his pit, and place an 
effective “boycott” on the colliery. Both parties to 
the new agitation are of one accord on the proposition 
that the colliers, somehow or other, should secure a voice 
in appointing the selling price of coal. 

A debate on these points, academical though it may ke, 
can do no harm. It may prove useful, as a safety valve 
is useful, in letting off a little surplus steam, if it does 
not lead—which is not improbable—to the conversion of 
the malcontents by the economic arguments the coal- 
owners’ representatives are ‘sure to employ. But what 
practical good can come of any proposal to regulate the 
price of South Wales coal, in the face of an increasing 
competition in all the markets of the world? One would 
have thought that there could be only one answer to that 
question. It would seem, however, to be the opinion of 
Mr. D. A. Thomas, M.P., that the matter is not to be so 
readily disposed of. Mr. Thomas is member for Merthyr, 
and has every reason to keep in touch with the mining 
population, who form four-fifths of his constituency. He 
is a coalowner, rather a large coalowner ; but he has kept 
aloof from the Coalowners’ Association, and has not 
enhanced his popularity among his compeers in conse- 
quence. He has been at pains to announce, through an 
“interviewer,” that he sees a solution of the whole 
problem. Like the historic Trochu, he has “a plan;” but 
like the whilom Governor of Paris, he is not going to 
disclose it until the’proper time comes. His fertile brain 
has conceived a scheme to ‘“ put an end to cut-throat 
competition,” without fixing a minimum selling price, or 
making a Medes and Persian standard of the maximum 
of production. That is all Mr. Thomas deigned to say to 
the “interviewer,” except that he will only bring 
forward his proposition if the proposals of the miners 
fail. If nothing comes of the conference between 
masters and men to devise means of “ keeping up” the 
price of coal, Mr. Thomas will descend as Deus ex 
machine, and ask the Coalowners—with whom he is not 
associated—to say whether he has not read the riddle, and 
put a final seal on a very vexed question. The least that 
can be said is that the member for Merthyr is tantalising ; 
but we can well understand other South Wales coalowners 
describing his intervention at such a juncture, and in 
such a manner, as mischievous. It encourages the 
men in an honestly held, but utterly mistaken belief, and 
embarrasses the representatives of the Associated Coal- 
owners at a moment when they want all the aid they 
can command in support of sound economic doctrine. 
Who, for example, can say what underselling is, in an 
open market, where local rivalries are keen; where the 
condition of almost every pit differs from that im- 
mediately adjoining; where the old collieries, with their 
long leads from the face, are impossible competitors with 
new pits sunk to virgin beds and equipped with the latest 
and most economical machinery? There are notorious 
and grievous instances of undercutting, as distinguished 
from the underselling of competition — undercutting of 
the very rates, that is, to which the seller had made him- 
self a consenting party. If the coming conference can 
hit upon the means of discovering the delinquents, some- 
thing will have been gained. It will ix any event be 
interesting—perhaps instructive—to read what arguments 
are adduced in support of the Quixotic idea of regulating 
coal prices above a certain standard in a coalfield so large 
and varied as that of South Wales. 
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THE HIGHLAND RAILWAY. 


Tur Highland Railway line sustains a loss by the retire- 
ment of Mr. D. Jones, its locomotive superintendent. At a 
recent meeting of the directors, a letter was read containing 
Mr. Jones’ resignation ; mainly due, we regret to add, to the 
fact that he is suffering very much from an injury to his foot, 
which he sustained in the performance of his duties eeveral 
years ago, and which has caused a great deal of pain and 
trouble to him. He said that he had found it ‘“ necessary on 
that account to consider his position, and, after doing so, had 
come to the conclusion that, having had over 48 years of 
railway life, the best course for him to follow would be to 
retire, so that he might obtain that rest which was essential 
for his health.” Mr. Jones, we may state, is one of the oldest 
servants of the Highland Railway Company, having been in 
their service close upon 41 years; for 27 of these years he has 
occupied the very responsible position of locomotive superin- 
tendent. With the rapid progress of the Highland line, and 
the consequent growth of his department, Mr. Jones’ work 
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- a ee 
ipa aS a 



































Sept. 11, 1896. 





THE ENGINEER. 


267 








ing locomotives and other rolling stock. Our readers, no doubt, 
remember the enormously powerful engine which he designed 
for the Highland Railway, and which we illustrated in our 
Christmas Number for 1894. The directors, having con- 
sidered the letter, regretfully came to the conclusion that 
there appeared to be no alternative but to accept the resigna- 
tion tendered by the locomotive superintendent. The Chair- 
man, Sir George Macpherson Grant, Bart., expressed the 
great regret of himself and his fellow directors, most of whom 
were also present, that they were about to lose the faithful 
and valued services of an officer who had served the company 
so long and so well. The chairman hoped that Mr. Jones 
might be very happy in his retirement, and added that all 
the directors of the company joined in good wishes for the 
evening of his life. It may be added that Mr. Jones also 
enjoyed the goodwill and esteem of the large number of 
workmen who served under him. We believe that Mr. Jones 
intends residing in London, at least for some time, and we 
trust that his health may be so completely restored, that he 
can undertake consulting practice. 


CALEDONIAN RAILWAY WORKS. 


Tue Caledonian Railway is not only the first of the Scotch 
railways in many particulars, but it is also one of the most 
important of the British lines. In its past half-year its 
expenditure on capital account was not less than £462,577, 
and for the current half-year the rate will be only slightly 
diminished. Two items are prominent in the expenditure 
lines and works in course of construction and additional 
working steck. Out of the £462,577 the lines and works that 
are open for traffic took £50,701 ; and the lines in course of 
construction took £199,145. The most costly was the 
Glasgow Central Railway, on which £142,627 was the sum 
expended, whilst the amount of £49,913 was spent on the 
Tollerop and Newton branch. A sum inthe total of £140,589 
was expended on working stock—eighteen locomotives taking 
£34,550 out of that, and additional wagons £84,171. There 
was in the capital expenditure £63,432 spent on the lines 
authorised but not yet under construction, and as more than 
five-sixths of that amount was spent for land, it may be assumed 
that some of these lines will soon be begun. In the current half- 
year the estimated expenditure is £427,537. Out of this 
£187,000 is for lines open for traffic, in which category the 
Glasgow Central lines are now included. The lines in course 
of construction are to take £86,433 ; and the lines authorised 
but not yet commenced £27,790; whilst a further £100,326 is 
to be spent on additional working stock. But there are signs 
that the capital expenditure of the Caledonian Railway will 
soon begin to be reduced, for some of the most costly of the 
works ahead are nearly completed. And it must be believed 
that the Glasgow Central Railway and others that are now 
open for traftic—though finishing work has in some cases to 
be done to the stations—will begin to prove valuable feeders 
to the parent line, and should considerably swell the revenue 
of the Caledonian. It appears to have before it a period of 
prosperity, for the great activity that prevails on the Clyde 
and the shipbuilding and metallurgical centres should 
enlarge its takings. 








LITERATURE. 


The Locomotive Engine and its Development. A Popular 
Treatise on the Gradual Improvements made in Railway 
Engines between 1803 and 1896. By CLement E. STRETTON, 
C.E. Fifth Edition. Revised and enlarged. 252 pages, 
with numerous illustrations. London: Crosby Lockwood 
and Son. 1896, 

WHEN, last year, we reviewed the fourth edition of Mr. 

Stretton’s book, we suggested that annual editions, with 

full particulars of locomotive improvements up-to-date, 

would be very acceptable. It must be gratifying to the 
author to find a fifth edition required even before a full 
year has expired since the last came out. 

The new volume contains twenty-four additional pages 
and twelve fresh illustrations. These latter are full of 
interest. They include capital views of the now famous 
Caledonian engine, Dunalstair, as frontispiece ; of one of 
the South-Eastern Company's Folkestone class; of Mr. 
M'Connell’s large double-framed London and North- 
Western engines, with 7ft. 6in. driving-wheels ; No. 300, 
of his single-framed engine of similar dimensions, 
No. 373; of the’Great Western Thunderer ; of the Jenny 
Lind engines; of the new Manchester, Sheffield, and Lin- 
colnshire engines, Xe. 

Among the fresh letterpress will be found some very 
interesting notes on various links in the locomotive history 
of the past, as well as much information alike as to the 
work being done in the present, and as to improvements 
and developments either in actual progress or in contem- 
plation, for future advances in railway working. The 
latest designs in locomotive building are ably dealt 
with by Mr. Stretton. They include Mr. Pollitt’s 7ft. 
coupled express engines for the Manchester, Sheffield, and 
Lincolnshire line ; Mr. Holmes’ 5ft. Tin. coupled for the 
West Highland section of the North British Railway ; 
Mr. Dean’s Duke of Cornwall class of 5ft. Tin. coupled, 
for the South Devon portion of the Great Western line ; 
Mr. M'Intosh’s Dunalastairs for the Caledonian; Mr. 
Worsdell’s 7ft. Tin. coupled for the North-Eastern; Mr. 
Barker’s 12-wheeled tank engine for the Wirral line ; and 
the Duke of Sutherland’s new private tank engine Dun- 
robin. It will be seen from this list that Mr. Stretton’s 
fifth edition is thoroughly up to date; and even those 
who already own any of the previous editions will find it 
quite worth their while to procure the fifth as well. 





Rivers and Canals. By L. F. Vernon Harcourt, M.A. 
Oxford: Clarendon Press. 1896. Two vols. 
Tuts is a second edition of Mr. Vernon Harcourt’s well- 
known work on rivers and canals, first published about 
fourteen years ago, and which has since been recognised 
as one of the standard books on the subject with which 
it deals. The present edition has been almost entirely 
re-written and greatly enlarged, there being nearly double 
the quantity of matter. Mr. Vernon Harcourt’s wide 
experience as a consulting engineer in all matters relating 
to canals and rivers, and the active part he has taken in 
the International Navigation Congresses which have been 
held during the last few years, have enabled him greatly 





to add to the information contained in the previous 
edition, and to bring such information up to date. The 
arrangement of the matter in the book also varies from 
the previous edition, as, instead of the subject of rivers and 
canals being mixed, each is now dealt with in a separate 
volume. This is a great improvement. The illustrations, 
which are numerous, are clear and effective, and aid 
much in the explanation of the text. 

The first volume deals generally with the physical 
characteristics of rivers, their regulation and improve- 
ment by dredging and training; their canalisation, and 
the methods of dealing with floods; and the improve- 
ment of the outfalls by jetties and breakwaters. The 
second volume deals with canals both for navigation and 
water supply; the different systems of overcoming the 
variations in level of the land through which canals pass ; 
and inland navigation and ship canals. 

Mr. Vernon Harcourt does not appear, in the chapter on 
training in this new edition of his book, to lend much 
encouragement to the novel contention set up by the 
Mersey Docks and Harbour Board in their opposition 
before the Parliamentary Committee to whom was 
referred the first scheme of the Manchester Ship Canal 
Company for training a channel through the sands of the 
upper estuary of the Mersey. The author was then one 
of the few engineers who had had any experience in 
the training of rivers who supported the contention 
that the more a channel moved about in a. sandy 
estuary, and the more the sands were “ fretted” and 
disturbed, the better for the maintenance of the outfall 
channel, and that fixing the channel in one place 
by training would lead to the growth and increase 
of the height of the bar of the Mersey. In this edition 
of his book he very properly points out that the question 
of accretion and its effect in prejudicing the access to 
ports in an estuary should be fully considered before 
works of training are adopted; but he admits that train- 
ing walls through sandy estuaries are unquestionably of 
great value, although the effect may be to prevent 
erosion and encourage accretion, but that even in spite of 
this, the diminished tidal capacity of the estuary is im- 
material compared with the advantage of an improved 
channel. And further on it is stated that “ training 
works through the sand banks in an estuary have a 
beneficial effect, both on navigation and inland drainage, 
for they straighten, fix, and deepen the outlet channel ; 
and by facilitating the influx of the tide promote the 
maintenance of the outlet, and by lowering the low-water 
line facilitate the discharge of the inland water.” The 
facts given in the description of the rivers that have been 
improved by training through estuaries fully bear out 
this principle, and show that while in every case direct 
benefit has arisen to the navigation and drainage, in no 
case has it been proved that any harm has been done 
to the outfall, or that the channel over the bar has 
deteriorated. 

Although the book does not pretend to be an exhaustive 
treatise on river and canal engineering, or to be a prac- 
tical text-book to which an engineer could refer for details 
and data to guide him in any river work on which he may 
be called upon to advise or to carry out, it yet contains 
a great deal of general information of much value to 
students of hydraulic engineering. It may strike some 
readers that there is a tendency throughout the book for 
the author to wish to have the impression conveyed that 
he is ‘‘ our only river engineer.” While all other English 
papers and books on river and canal subjects are ignored, 
and no reference made to them, nearly every chapter 
contains numerous references to papers read by the 
author at the meetings of scientific societies and naviga- 
tion congresses. However useful these may be as an 
indication of the industry of the writer and of the 
interest he has taken in matters relating to rivers, it 
is not usual for an author to quote himself in support of 
any statement he may make, and such references from an 
author to himself do not add any additional importance 
to or elucidation of the matter contained in the text. In 
the description given of working tidal models asinstruments 
for studying the movement of sands in estuaries under 
various conditions, the impression is given that the 
author was the first to avail himself of this method of 
investigation, the fact being entirely ignored that the 
first model of this kind was constructed by Professor 
Osborne Reynolds, for the Promoters of the Manchester 
Ship Canal, in their first application to Parliament, to 
show the effect of training walls in the Mersey estuary, 
and aftewards described in a paper read by him at the 
British Association Meeting at Manchester. A working 
model was also afterwards set up by Mr. Deacon for the 
same purpose. Neither is there any reference to the 
Report of the British Association Committee of the 
elaborate and complete experiments made at Owens 
College; or to the description and illustrations given of 
one of these machines in the recent work on “ Tidal 
Rivers,” in Longmans’ Engineering Series. 

These, however, are venial faults that do not 
detract from the merit of the book as a valuable treatise 
on ‘‘ Hydraulic Engineering.” 





SHORT NOTICE, 


The Universal Directory of Railway Officials. 1896. Compiled 
from official sources by S. Richardson Blundstone, Editor of the 
Railway Engineer. London: The Directory Publishing Company. 
Limited. 1896. Price 10s, net. This is a directory of British 
and foreign railways, which no one concerned in railways or railway 
work and manufactures can dispense with. It is the second year 
of its publication, and it certainly removes a much-felt want. 
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THE BRITISH ASSOCIATION LIVERPOOL MEET- 
ING, Sept. 16TH To 24TH. 

THE following isthe probable programme of Section G, Mechanical 
Science. Thursday, Rept. 17th.—(1) President’s Address, (2) 
Report of Committee on Tides. (3) G. F. Lyster, ‘‘ Dock Develop- 
ment of Liverpool.” 

Friday, Sept. 18th.—(4) T. W. Barry, ‘‘ Tower Bridge.” Lantern 
Illustrations. (5) F. Parry, ‘‘ Liverpool Waterworks.” (6) Maginnis, 
‘* Development of Atlantic Steamships.” 

Monday, Sept. 21st.—(7) Report of Committee on ‘Small Screw 
Gauges.” (8) Professor Menganini, Rome, “Electric Light and 
Tramway System of Rome.” (9) S. B. Cottrell, *‘ Liverpool Over- 
head Railway.” (10) E. W. Anderson, ‘‘ Notes on Electric 
Cranes.” (11) A. W. Pruer, ‘‘Test of Glow Lamps.” _ 

Tuesday, Sept. 22nd.—(12) Report of Committee on ‘‘ Standardis- 
ing of Instruments in Engineering Laboratories.” (13) Captain 
Jaques, New York, ‘‘ Armour Plating.” (14) T. Cond, ‘‘Three- 
Colour Lithographic Printing.” (15) H. B. Tany, ‘‘ Expanded 
Metal.” (16) W. W. Beaumont, ‘‘ Why Railway Rails Break.” 
17) Professor Hele-Shaw, ‘‘ Engineering Laboratory Apparatus.” 
To be followed by reception and demonstration in the Walker 
Engineering Laboratory. ’ 

Wednesday, Sept. 23rd.—A. R. Sennett, ‘‘ Horseless Carriages.” 
It is expected that a number of these will be shown in operation. 


ee 








New Iron anD STEEL Works have lately been completed 
at Bogolowsky in the Government of Perm, Russia. The works 
comprise four blast furnaces, three Martin steel furnaces of fifteen 
tons capacity each, a large rolling mill, an engineering shop, and 
ironfoundry, and a plant for the production of refractory bricks, 


THE DuNvEGAN CasTLE.—The Dunvegan Castle, the sixteenth 
Royal Mail steamer of the Castle Mail Packets Company, Limited, 
began her first trip to the Cape on Friday, when she left Millwall 
for Southampton. Named after the historical seat of the Macleods, 
in the northern extremity of the island of Skye, and the present 
residence of Macleod of Macleod, the Dunvegan Castle is a hand- 
some addition to the Castle fleet. Her gross tonnage is 5958 tons, 
being 322 tons more that of the Tantallon Castle, hitherto the 
largest of the Castle Line steamers. She has been built by the 
Fairfield Shipbuilding and Engineering Company, and has a length 
over all of 465ft., a breadth of 51ft., and a depth of 35ft. The 
vessel is rigged with three masts, having yards on the foremast, 
and the hull is composed entirely of steel, with additional 
strengthening introduced, under special survey, to class 100 Al at 
Lloyd’s. She has a cellular double bottom fore and aft, arranged 
for carrying water ballast, and is subdivided into separate compart- 
ments by ten water-tight bulkheads to the upper deck. She has 
three decks, two of which are plated, while practically a fourth 
deck is formed by the long forecastle with the promenade bridge 
and poop. In addition there are the deck-houses and navigatirg 
bridge. The vessel is fitted with triple expansion engines, having 
three cylinders working on three cranks, and in the construction 
of the engines all the newest improvements have been introduced, 
while the balancing of the working parts will tend to reduce 
vibration, The high-pressure cylinder is fitted with a piston-valve, 
and the intermediate and low-presure cylinders have each a double- 
ported slide valve, all of which are worked with double excentrics 
and link-motion gear. The shafting is of ingot steel throughout, 
and the four propeller blades are of manganese bronze. There are 
five boilers, all of the return multitubular marine type, three 
being double-ended, and two single-ended, with one large funnel. 
There are six furnaces to each of the double-ended boilers, ard 
four to each of the others, making a total of twenty-six furnaces. 
The boilers are constructed entirely of steel, and adapted for a 
working pressure of 170 lb. per square inch. The new steamer 
carries accommodation for about 380 first and second-class and 120 
third-class passengers, while the ship’s complement numbers some 
187 persons. The vessel reached Stokes Bay at about eleven 
o’clock on Friday night, where she anchored, and entered South- 
ampton Docks on Saturday morning, taking passengers on boaid 
for the voyage out. 
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NEW LATHE ATTACHMENTS 
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NEW LATHE ATTACHMENTS. 





In the accompanying engravings are represented two 
improved devices, which will be found useful in machine 
shops. That shown in Fig. 1 is an ingenious appliance for 
fixing in the tool post of a lathe for hacking off milling 
cutters in a quick and simple manner. 


arbour as shown, while the tool having the desired shape of 
the teeth truly cut out is held securely in the rest and fed 
forward by the usual cross-feed screw. By an excentric 
arrangement the blank is made to alternately approach and 
recede from the cutter as each tooth is being cut, so as to 
give the backing-off requisite. By setting the pawl to move 
over one, two, three, or four teeth of the ratchet with each 
revolution of the lathe spindle, cutters having from nine to 
thirty-six teeth may be operated upon. This setting of the 





pawl is effected by simply loosening a nut and altering 
the throw of the excentric. The appliance is substantially 
constructed, and should prove very useful, while the backing- 


off is such that the cutter can be ground without alteration | 


of shape. Fig. 2 shows an improved holder for tools em- 
ployed in lathes, planing and shaping machines, whereby the 
tool is more securely held than in the case of ordinary 
holders, and can be swivelled through a large angle by 
unscrewing the nut shown below the device. It will be seen 
that the serrated head holding the tool engages it with the 
forked end of the holder. Messrs. Selig, Sonnenthal, and Co., 
85, Queen Victoria-street, are introducing both the above 
appliances in this country. 








BOGIE TANK ENGINE, WIRRAL RAILWAY. 


SONNENTHAL, AND CO. 


The blank roughed | 
out, ready annealed, and with the slots cut, is placed on the | 


WE illustrate on page 264 a tank engine recently built for 


the Wirral Railway by Messrs. Beyer and Co., Gorton Foun- 
dry, Manchester. The following are some of the leading 
dimensions of the engine : — 


l17in. by 24in. 
3ft. diameter 
5ft. 2in. diam. 
132 cubic feet 
1900 gallons 

One 

928 square feet 
93 square feet 
102L square feet 
160 Ib. per sq. in. 


Cylinders 
Bogie wheels.. .. 
Coupled wheels .. 
Fuel space . 
Water space .. .. 
Number of engines a 
Heating surface of tubes .. 
a be fire-box 
x » total 
Poiler pressure 





Boiler-plates .. Steel 
Tubes of iron... Iron 
Fire-box .. Copper 
ce eee sel 
Total length of engine 38ft. 9}in. 
SO NE WO 5s oe os, ts ew be vs 30ft. 2in. 
Rigid wheel hase between coupled wheels.. 7ft. 6in. 


Link motion 


Valve gear si 
Tons ewt. qr. 


The weight full 


cpm eee heme kg ks cs: ee we ee ee oe SD 
On leading drivers 15 2 3 
On trailing drivers ti Dia. ged aa: pr ea Oe 
On trailing t ocie : Sat Ge hie aig et ee 
Total .. 59 16 1 


The engine was designed by Mr. Eric G. Barker, the loc- 
m tive suparintendent of the Wirral Railway Company. 


| 





| 


| Indian Peninsula railways. 


LONDON, 





A NOVEL INDICATOR. 





THE accompanying engraving illustrates a new form of | 
indicator now being introduced by Messrs. Elliott, of St. | 
Martin’s-lane. The engraving explains itself so fully that 
little description is necessary. 

Instead of the ordinary coiled spring a flat “ sugar-tongs’ 
spring is used. It can be slipped into place in a moment, 
and we understand that they are far more easily calibrated, 
and more uniform in range than the ordinary helical spring. 
Besides they are not subject to the heat of the steam, and | 
will, indeed, remain cool during long-continued use. 

All the remaining details are so obvious that no description 


’ 


- 





| 
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ELLIOTT’S NEW OUTSIDE SPRING 





INDICATOR 


OFFICIAL SPEED TRIALS OF H.M.S. VICTORIOUS, 


THE fine new first-class barbette battleship Victorious, the 
largest ship yet built on a slip at Chatham Dockyard 
a full description of which we gave in Tur ENGINEER of 
October 25th, 1895, has during the past fortnight undergone 
a most successful series of official speed trials in the vicinity 
of the Nore. 

For those of our readers who may not have seen the 
description of the ship above referred to, we may briefly state 
that she is the third to be tried of the nine new type of 
battleships designed by Sir W. H. White, which were ordered 
under the Spencer programme; the Magnificent, which is 
the typical ship, being the first completed. As the Victorious 
has practically been built from the same lines laid down on 
the mould loft floor for the Magnificent, her principal 
dimensions are the same, viz., 390ft. long between perpen- 
diculars, 75ft. extreme breadth, 27ft. Gin. mean water 
draught, and 14,900 tons displacement. The hull is of stee] 
throughout. The side protection of Harveyed steel armour 
plate, 9in, thick, extends for 216ft. of her length amidships, 
is 15ft. deep, 9ft. Gin. being above water, and 5ft. Gin. below it. 

The propelling machinery of the ship—constructed by 
Messrs. Hawthorn, Leslie, and Co., of Newcastle-on-Tyne— 
consists of two sets, in separate engine-rooms, of three 
cylinder triple-expansion engines, having cylinders 40in., 
59in., and 88in. diameter, and a piston stroke of 5lin., 
designed to develope, when running at 100 revolutions a 
minute, a total of 12,000 indicated horse-power, steam at a 
working pressure of 155 1b. per square inch being provided by 
eight single-ended, four-furnaced cylindrical Scotch boilers, 
having 25,826 square feet of heating surface, and 821 square 
feet of grate surface. The boilers are placed in pairs in 
separate water-tight boiler rooms. Sufficient bunker capacity 
is provided for the stowage of 1890 tons of fuel, an amount 
estimated to give a coal endurance for twenty-eight days at 
a ten-knot speed. 

With this brief reference to the dimensions, &c., of the 
ship and her propelling machinery, our readers will be better 
able to compare the results obtained at her trials with those 
guaranteed by the contracting engineers, and expected—so 
far as speed was concerned—by the designer of the vessel. 

The contract trials were three in number, viz., eight hours’ 
continuous running under natural draught, or at an air 
pressure not exceeding 4in., and to develope 10,000 indicated 
horse-power ; four hours at forced draught, and 12,000-horse 
power developed; and a thirty hours’ consumption trial at 
6000 indicated horse-power. A very satisfactory preliminary 


| run of three hours’ duration was made on August 29th, to 


test connections and insure that all was in order for the 
official trials to commence on the 3lst, the results attained 
at which were as given in tabulated form below. 

From this it will be seen that the contract conditions were 
in all cases exceeded, the whole of the machinery working 
throughout the trials in a most satisfactory manner, the 
three of them being completed within a week. It will be 
noted that the coal consumption on the half-power trial 
viz., 16lb. per indicated horse-power per hour—was 


extremely low for machinery worked under warship con- 
ditions. 


The official representatives 
present at the trials, who 
all expressed satisfaction at 
the results obtained, were: 
Mr. Bakewell, on behalf of 
the Admiralty; and Mr. 
Bedbrook, chief inspector of 
machinery, for the Steam 
Reserve ; the Dockyard being 


represented by Mr. Little- 
johns, its chief engineer, 
and Mr. Elbrow; and the 


contracting engineers by Mr. 
F. C. Marshall and Mr. D. C. 
3eadon. 

It may not be generally 
known to our readers that 
unlike many other warships 
in our Navy, which have 
several namesakes, the time- 
honoured name of  Victo- 
rious has only previously 
been borne by one ship. She 
was a wooden two - decked 
line of battleship, and was 
built in the private ship- 
yard of Messrs. Perry and 
Co., at Blackwall, in 1783. 
Her dimensions were: length 
on gun deck, 170ft.; ditto 
on keel, 140ft. 1Zin.; breadth, 
47ft. Q2in.; depth of hold, 
19ft. llin.; water draught, 
24ft. Gin.; tonnage 1659 tons. 
For armament she carried 
twenty-eight 32-pounder guns 
on the lower deck; thirty 
18- pounders on the main 
deck; sixteen 9 pounders on 
the quarterdeck and _fore- 
castle, and eight 12-pounder 
carronades distributed. The 
speed of this vessel is re- 
corded as 10} knots an hour. 
Her complement of officers 
and men was 506, and her 


cost something under 
£100,000. The new Victo- 
rious will have a comple- 


ment of 757 officers and men, 


is needed. From personal experience we can testify to the and the cost is estimated to be between £850,000 and 
excellence of this indicator, at all events up to about 300 | £900,000. 


revolutions per minute and 180 lb. pressure. | 





| 





PREPARATIONS for improved through running to Bombay 
in’ competition with the much shorter route, 7/d the Bengal- | 
Nagpur line, that will be opened up when the Sini-Midnapore | 
link with Calcutta is complete, according to Indian Engineering, | 
are being pushed forward, both on the East Indian and Great | 
The work of relaying the East Indian | 
Railway with 85 Ib. steel rails has been going on during the past | 
year as fast as materials were available, while upon the Great 
Indian Peninsula 82lb. rails are being gradually substituted for 
the 68lb. and 691b. rails previously in use. 
increased speed in the running of the trains, and there is un- | 
doubtedly a very large margin for improvement in the matter, 








Results of Trials. 





30 hours’ 





: : Natural | Forced bit ire % 
Descripticn of trial. draught. | draught. — 
Date oF trials oc. 60> os secs) Ste 2/9/96 4 & 5/96 
Revolutions of engines per minute) 98°6 |} 105°3 | 86°9 
Vacuum ininches .. .. .. ..| 26°7 | 26°6 Q7°4 
Steam pressure in pounds per} - | : 
squete inch... «. + « wal 146 47 | 145 
| Air pressure in stokeholds .| °26in. | 1°26in. | Nil 
Total indicated horse-power.. .. | 10,316 | —_ | rr 
"hi : | Speed of ship in knots by log a 16°92 | 87 i. 
This all points to | Consumption of coal per indicated! 
horse-power per hour .. ..| Not taken | Not taken | 1°6 1b. 
Mean draught of ship on trial... | 25ft, Sin. | 25ft 2in. | 26ft. lin. 
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BRISTOL'S RECORD 





BRISTOL'S RECORDING THERMOMETER. 





Tue novel and valuable feature of the recording thermo- 
meter, shown in Figs. 1, 14, and 2, is that the recording 
portion may be located at a distance from the point at which 
the temperature is to be measured, making it possible to 
obtain a continuous record of the outside temperature while 
the recorder is located at a ccnvenient point within doors 
where it may be readily observed, and its mechanism is not 
exposed to the detrimental influences of inclement weather. 
The recording part, Figs. 1 and 14, is an application of one 
of Bristol’s recording pressure gauges. The bulb portion, 
Fig. 2, is placed at the point where the temperature is to be 
measured. It consists of a series of helical tubes constructed 
on the same principle as that in the recorder. The helical 
coils are suspended in a vertical position with their lower 
ends free, the upper ends opening into the capillary tube 
connecting them with the recorder. The system of helical 
tubes forming the bulb portion, the pressure tube of the 
recorder, and the capillary connecting tube are completely 





Fig la 


filled with alcohol under pressure and permanently sealed. 
As the temperature rises and falls where the bulb is located, 
there is a corresponding expansion or coniraction of the 
alcohol, which is communicated to the recorder, and regis- 
tered on a seven-day chart graduated to read in degrees Fah- 
reuheit. Excessive pressures due to increased volume of the 
non-compressible liquid are provided against by the expan- 
sible form of the system of helical tubes of which the bulb is 
constructed. The total volume of the bulb portion is very 
large as compared with that in the pressure recorder, thus 
avoiding the necessity of compensating for ordinary changes 
of temperature in the room where the recorder is located. 
As only high ranges of pressure are employed, no correction 
1s required for barometric changes. Messrs. J. W. and O. J. 
Phillips, of College-hill, London, E.C., are the makers of this 
useful apparatus. 








THE official figures issued by the Treasury at Washing- 
ton respecting the income and expenditure under the M’Kinley 
oud oles tariffs show, says the Standurd, some curious results. 

during the year before the M’Kinley Bill came into effect, 
the revenue was eighty-five million dollars in excess of the 


expenditure, During the first year under the M’Kinley Act this | 


— fell to about twenty-seven millions; in the second year it 
ell to nine millions; in the third year to two and a-half millions; 


and the fouth year, instead of a surplus, showed a deficit of | 


sixty-nine millions, Under the Wilson Act of President Cleveland’s 
Administration, this deficit has steadily fallen. Durirg the 


first year it was forty-two millions, and in the second twenty-five | 


nillions, 
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HAYWARD TYLER AND COMPANY’S TREBLE 
VERTICAL PLUNGER PUMPS. 

THE illustration herewith represents a set of treble vertical 
plunger pumps, having 10jin. diameter rams with 36in. 
stroke, sheathed with gun-metal gin. thick, working in cast 











| iron barrels with glands bushed with gun-metal, valves faced 
with rubber, and with doors for easy access tothem. Cast iron 


rodsandcotters. There are cast iron slipper guides with cross 
head girders forfixing touprightsupports. The strong top gear, 
consists of a two-throw steel bent crank, fitted at one end with 
a cast iron crank arm, the other end to receive a spur wheel. 
There are wrought iron connecting rods with adjustable gun- 
metal bearings for the crank, and strong cast iron girders for 
carrying the whole building into a wall. These pumps were 
made for the De Beers Consolidated Mines, Limited. 








THE NEW ADMIRALTY BUILDINGS. 


In the description of the engineering features of these 
buildings, which we gave in our issue of 31st ult., mention 
was made of automatic ball traps used in connection with 
the drainage system. The accompanying engraving repre- 
sents a sectional view of one of these traps, which are the 
Invention of the manufacturer, Mr. F. Botting, Baker- 
street, London, W. 

The trap has been designed for uses where the level of the 
water on the outgo side H of the trap, as in tides or floods, 
becomes temporarily higher than on the level of the intake 
side G of the trap. It will be seen that the ball A floats on 
the water, rising until it jams against the ring D, and the 
higher the water rises the greater will be the pressure of the 
ball against this ring. On the water receding the ball falls 
gradually and finally rests on its seat or cup B, which is pro- 
vided with an outlet B! in the bottom, thus’giving a larger 








waterway. For inspection or taking out the ball, a loose top 
curved plate or cap C is provided. Part of the cup, by dip- 
ping into the water, forms the trap against the return of any 
sewer or other obnoxious gases, 

In our description of the above building we omitted to 
mention that the whole of the electric light installation of 
was carried out by Messrs. Strode and Co., 48, Osnaburgh- 
street, London, N.W. 








ARTIFICIAL FLIGHT. 


THE problem of artificial flight has recently received severa 
additions to its history, additions which will make the present 
epoch an important one, if the problem is ever to be solved. For 
of course if it prove insoluble, and if it is relegated to the limbo of 
abandoned efforts, and to the realms of the impossible, the death 
of the most successful human soarer, the flight of the most successful 
mechanical soaring machine, the partial success and wreck of 
Maxim’s apparatus, and the work of Andrée’s balloon will be of 
little interest. But if man does learn to fly by mechanical 
means, or even to float for an indefinite period by a balloon, then 
Lilienthal’s death, the half-mile flight of Langley’s machine, and 
the other achievements will be a group of notable occurrences. 
Slowly a tangible theory of soaring has been evolved. The support 
given to an aéroplane in horizontal motion through air has been 
experimentally tested, and has proved surprisingly great. The 
fact that air currents constantly vary in velocity gives the quality 
of internal energy to the air in reference to a body suspended in it, 
which energy it appears might be adequate to support a body 
whose inertia enables it to utilise these changes in wind velocity 
for its own support. Again, an upward component of winds has 
been recognised, which by a parachute-like action would go to 
arrest the descent of an aéroplane, and help to support it. 
Working on these bases, it appears that a soaring bird, with ex- 
quisite balancing, presents a surface of wing to the air which blows 
against it with varying velocity. The inertia of the bird’s mass 
preventing it from yielding to the frequent changes acts like a 
kite string to hoid it relatively fixed in face of the wind pressure 
or of portions thereof. These fractional portions of the wind, 
acting on the inclined plane formed by the under surface of the 
wings, would uniformly operate to push it up against the force of 
gravity. 

Lilienthal, enamoured of the problem, found that it involved as 
its most difficult part the question of safe alighting. Flying for a 
limited distance proved comparatively simple. Starting from his 
elevated platform, he performed many flights and soared for con- 
siderable distances. The erratic nature of the flights, sometimes 
involving a rise in the air, showed how great were the reserve 
powers in a heavy body moving on atroplanes—powers which human 
ingenuity seemed unable to fully utilise. The instant changes in 
direction to which a moving atroplane is subject, and its depend- 
ence for action on motion, actual or relative, make it an exceed- 
ingly difficult engine to manipulate. This fact led- to many 
accidents to Lilienthal, and finally to his death. It required an 
intrepid experimenter to trust himself to the support of the air. 
Accident after accident went to prove the difficulty of operation, 
and the aéroplane inflicted many an injury before it claimed its 
victim on August 11th. He started with one of his machines to 
fly from a hilltop at Rhinow, near Berlin. The apparatus worked 
all right fora few minutes, and Lilienthal flew qnite a distance, 
when suddenly the machinery of the apparatus got out of order, 
and man and machine fell to the ground. Lilienthal was so badly 
injured that he died in the hospital to which he was removed. 

Herr Otto Lilienthal was born in Anklam, near the Baltic coast 
of Pomerania, about forty-seven years ago. He attained con- 
siderable celebrity by the invention of his machine, which was 
modelled on that of a bird’s wing, and he was generally known as 
‘‘the flying man.” Herr Lilienthal was an engineer, and esta- 
blished in Berlin a manufactory of small steam engines, where the 
mechanical appliances furnished him with every facility for the 





| construction of his flying apparatus. He often succeeded in keep- 


ing in the air for some time with the aid of his artificial wings, 
which seemed to be adapted rather for soaring than for flying in 
the proper sense of the term. His machine was made almost 
entirely of closely-woven muslin, washed with collodion to render 
it impervious to air, and stretched upon a ribbed frame of split 
willow, which was found to be the lightest and strongest material 
for this purpose. During the past two or three years he gave much 
attention to motive force, and reached the conclusion that the 
vapour of liquid carbonic acid would be effective. 

The mere fact that so very few have dared to personally experi- 
ment in artificial flight goes to prove its danger. Any number of 
performers can be found to essay such feats as walking on ropes or 
wires over abysses or at great heights, or who will dive from a 
height of many feet into water tanks for the delectation of audiences, 





crossheads are coupled to the plungers, with short wrought iron 





but soaring through the air has been tried by very few. 
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The peculiar stability of the support given by the air under 
certain conditions is very strikingly shown by the failure to support 
when the conditions are changed. A kite floats peacefully in a high 
wind until its string parts, when it floats helplessly away. A 
boomerang follows its curiously definite path as long as it rotates 
rapidly. As the rotation fails, its flight loses life, and it drops more 
or less directly to earth, according to the extent to which its 
rotation persists. The soaring bird, when shot, parts with its 
equilibrium and falls helpless.) When man, supported by aéro- 
planes, his powers reinforced, if need be, by an engine, can main- 
tain certain unknown, or nearly unknown conditions, he will have 
achieved the desired end. But the conditions are so little under- 
stood as to be virtually unknown, and the possibility of disposing of 
them is, of course, uncertain. 

In ballooning proper there is room for one advance, which, once 
made, would seriously modify the problem. This advance is in 
the construction of the containing envelope or gas bag. All that 
has made balloon work so very unsatisfactory is the leakage and 
diffusion of the gas. The fact that a balloon cannot be driven in 
any desired direction is a trouble less in degree than the impossi- 
bility of maintaining its buoyancy. A balloon has to be made of 
extra capacity to admit of the carrying of a quantity of ballast, 
which is discharged from time to time as the buoyancy diminishes. 
The entire area of the cloth envelope must be pictured as full of 
pores, through which the contents are constantly escaping, and 
through which air is more slowly entering. This action takes 
place independent of any pressure, owing to the buoyancy of its 
contents, which may exist in the gas bag. 

With a really impervious envelope a balloon could be kept afloat 
indefinitely. Its flotation could be regulated by pumping gas out 
of the envelope into cylinders under pressure or by admitting it 
from such cylinders into the envelope. The clumsy sand bag 
would no longer be required, and the drag rope would prove ample 
to regulate the height of flight. 

The most serious attempt at advanced ballooning is that of M. 
Andrée, who hopes to explore the north polar regions in a balloon. 
The last refinements of the aéronavt’s art are represented in it ; 
an elaborate outfit of meteorological instruments are mounted ; 
and the drag ropes even are of improved construction. We have 
already published a number of articles describing this balloon. 
But what is most extraordinary, is that it is claimed that its 
envelope is almost impervious to gas. If this prove true in practice 
and actual use, then the balloon will take a new position among 
the resources of the scientist. The inevitable loss of buoyancy, 
which has hitherto made ballooning so dangerous and unsatisfac- 
tory, being once disposed of, the new condition opens up a wide 
scope of possibilities for the explorer. Hitherto the danger of 
being blown out to sea in a balloon involved the certainty of an 
enforced descent into the ocean. Without such result the depar- 
ture from the land area would be of minor importance, and the old 
ideal of finding at some altitude a wind of the desired direction 
would seem possible of realisation. 

Soon more will be known of all these things. Langley’s work, 
it is to be hoped, will soon be described in exrtenso, and the result 
of Andrée’s exhibition will be eagerly watched for. Nansen is 
reported as having got within a few degress of the North Pole by 
sea. Andrée and his collaborators may yet be destined to look 
down upon the unknown axial region of the terrestrial sphere.— 
Scientific American. 








CLOSE-SIZING BEFORE JIGGING.* 
By Ropert H. RICHARDS. 

THE laws that are claimed to control jigging are those relating 
to equal sized particles, interstitial currents, acceleration, and suc- 
tion. Of these the first is generally considered most important, 
but it does not cover all the phenomena, and an investigation was 
undertaken by the author to determine to what extent each of 
these laws bears on the results. The experiments were wholly 
conducted with grains of small size, 0*lin. in diameter and less, 
the minerals employed in the investigation and their specific 
gravities being: 


Mineral. Specific gravity. 
Anthracite .. -. 1°473 
Quartz. . 2°640 
Epidote 3-380 
Blende.. .. 4°046 
Pyrrhotite .. 4°508 
Magnetite .. 4-987 
Chalcocite .. 5°334 
Arsenopyrite 5°627 
er 6°261 
Antimony (artificial) 6°706 
Wolframite on 6.937 
Galena (cubic) . 7586 


Copper (Lake Superior).. .. .. .. .. .. .. 8°479 

The sizing in all cases was performed with a nest of sixteen 
sieves, the sizes of the mesh being carefully taken. The first set 
of experiments were on equal settling particles in still water in a 
tube 9ft. in length. Fall velocities were obtained by allowing 
about fifty grains of each size to fall a distance of 8ft. in the tube, 
and the time of passage of the fastest grain was taken, and the 
time for the slowest grains after 90 per cent. of the grains had 
fallen. The results thus obtained are given numerically, and are 
also plotted and are compared with parabolic curves calculated 
from Rittinger’s formula, Upon inspecting the diagrams three facts 
are noticed :—(1) The lines of fastest grains and of slowest grains 
depart very considerably from the parabola, particularly the 
smaller sizes. (2) The space between the two lines of fastest 
grains and lowest grains is a wide zone or belt. (3) The width of 
zone may vary greatly, depending upon the shape of the particles 
—for example, the copper zone is much wider than that of the 
galena. With regard to the first point, Rittinger makes note of 
the fact that his formulas fail for finer sizes, These curves, there- 
fore, place on record the degree to which they have failed with the 
minerals here tested, and show that the velocity of any mineral 
which tends to break into flat scales, or elongated grains—for 
instance copper or chalcocite—is so modified as to change its class 
entirely. Thus the curves for fastest grains of galena and copper 
are almost identical, although their specific gravities are widely 
different. Each mineral has, therefore, its own ‘‘ personal equa- 
tion,” and minerals cannot be classed by specific gravity alone. 
Hence no formula can be founded on specific gravity and sieve-size 
only. It must be modified by the co-efficient of each mineral for 
practical use. The second point, also, was recognised by Rittinger, 
as is shown in his formulas for fastest grains and slowest grains. 
But the deduction which followed from adopting a mean value for 
these grains is not clear to the author, who shows that as the 
fastest grain of quartz falls about 8 ‘5in. in one second, while the 
slowest grain cf blende settles only 5in. in one second ; the product 
would be unjiggable according to the law of equal settling particles, 
and that, therefore, under no circumstances is the law of equal- 
settling particles the whole law of jigging. 

The second set of experiments related to the effect of interstitial 
currents, to which Professor Munroe attributed the fact that a jig 
will separate much finer grains of galena and quartz than would be 





factors for obtaining the ratio of the diameter of the particle of 
quartz, which in the pointed tube will be in equilibrium with any 
mineral—are calculated. It is shown that interstitial currents have 
a real existence, and advance the ratio from the equal settling 
particles of the free-falling test, which for galena and quartz is 
given by Rittinger as 1 : 4, and which has been found in this inves- 
tigation for 10 to 12 mesh quartz as 1 to 3°75. 

A similar apparatus with the water supply periodically interrupted 
was used to determine the effect of acceleration. Although logi- 
cally some effect was expected, it was found that nothing whatever 
was gained by adding acceleration to interstitial currents. The 
effect of suction was tested by the aid of a small jig with a movable 
sieve. The sieve was placed lin, from the bottom of a glass tube, 
5in, long and 1}in. bore, to which an adjustable vertical reciproca- 
ting motion was given. By arranging this tube so that its top is 
above, partly above and partly below, or entirely below the level 
of the water during the stroke, much, little, or no suction was 
obtained with full pulsion. The tests were made with quartz and 
different sizes of galena and blende, different sizes of quartz, and 
with mixed sizes of different minerals in admixture of quartz. 

Although the work was done on a small scale, which may have 
exaggerated some of the jigging results, the author concludes that 
the effect of pulsion depends upon the laws of equal-settling par- 
ticles, interstitial currents, and perhaps acceleration. It saves 
larger grains of heavier material, or grains which settle faster and 
farther than the waste. ‘The effect of suction depends on the 
interstitial factor of the minerals to be separated, and is efficient 
and rapid when the factor is over 3°70, but is much hampered and 
hindered if the factor is below that number, although it may be 
aided by a long stroke. Its chief function is to save small particles. 
For jigging mixed sizes, pulsion with full suction should be used, 
and for jigging closely sized products pulsion with a minimum suc- 
tion. The degree of sizing needed as preparation for jigging to 
obtain the most perfect work depends solely on the interstitial 
factor. If the factor is above 3°70 sizing is simply a matter of con- 
venience. Fine sluices should be removed, and larger sizes may be 
treated separately. Ifthe factor is below 3°70 close sizing must be 
adopted in order to affect the most perfect separation, and the 
closer the sizes are to each other the more rapid and perfect will 
the jigging be. 











AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

American rail makers in Australia.—The Government of New 
South Wales is advertising for tenders for the establishment of a 
steel plant and rolling mill in that colony for the manufacture of 
rails, splice bars, bolts and spikes, all to be made from native ore 
and by the use of native coal, coke and other minerals, The Govern- 
ment will made a specific contract to take 150,000 tons of 60 Ib. 
and 80 lb. rails, with the necessary splice bars and bolts, and 
6000 tons of spikes, the contract to be for ten years, with a delivery 
of 15,000 tons of rails—and other track material in proportion—per 
year. It is probable that a good plant in Australia might find 
other kinds of work profitable, particularly in structural shapes, 
beams, channels, joists, &c., besides heavy rails for the other 
colonies, light rails for mining railways, tramway rails, &c. Bolt 
and nut machines would also produce a very marketable com- 
modity. Some of the technical papers are urging capitalists and 
rail makers to look into this project, and to send engineers over 
to make the necessary investigation as to the ores, coal, site of 
works, &c. The work now in progress for the construction of the 
new locomotive works at Nijni Novgorod, Russia, as planned by 
American engineers, to be equipped by American tool manufac- 
turers, and operated by American managers, is cited as an instance 
in which such an enterprise has been undertaken, although the 
Russian enterprise is the result of private negotiation and not a 
public competition as in this Australian project. 

A current motor.—A motor or machine for pumping water, 
operated by the current of the river, has recently been built and 
put in service. A pontoon is formed of two lines of timbers 24in. 
by 12in., laid flat, 6ft. 10in. apart, and connected by diagonal 
bracing. At each end is a platform, the up-stream end having an 
iron ‘‘crinoline,” like the cowcatcher of a locomotive, to throw off 
floating logs or drift, while the rear end has three rudders side by 
side to hold the fioat steady when anchored in the current. On 
each platform is a horizontal 2in. shaft carrying two sprocket 
wheels 54ft. diameter, the shafts being 92ft. apart. On these 
wheels run two endless chains connected by lin. shafts at intervals 
of 8ft., each shaft carrying a blade 6ft. by 4ft. pivoted to it. On 
the timbers are three sets of supporting pulleys 23ft. apart, to 
support the chain. The lower part of the chain is in the water, 
and the force of the current against the blades keeps it moving, 
thus turning the sprocket wheels and shafts. On the shaft of the 
forward sprocket wheel are two other sprocket wheels, with chains 
leading to 24in. wheels on a frame 20ft. high, the shaft of which 
carries two endless chains, which pass under 24in. wheels under the 
platform. These two vertical chains carry rectangular tilting 
buckets about 6ft. long, 20in. deep, and 12in. wide, pivoted at the 
middle of each end. As each full bucket reaches the top of the 
frame it is tilted, pouring the water into a pipe or shoot. The 
apparatus is specially suitable for use where delicate or expensive 
machinery cannot be used, and has been used particularly for 
pumping water for irrigation. 

New York garbage disposal.—After much time and taik have been 
expended, and after much fuss has been made over specifications, 
tenders, and contracts, the city of New York has at last made a 
contract for a more sanitary method of disposing of its garbage 
than that of taking it out to sea in lighters and dumping it outside 
the bar. The contract made with the Sanitary Utilisation Com- 
pany calls for the erection of an extensive ‘‘ digester” plant on 
Barren Island, on the coast, which has long been the site of a glue 
factory, where the dead horses of the city are disposed of, ‘The 
new plant will cover four acres of ground, will have the capacity 
of cremating 800 tons of garbage a day, and will give employment 
to over 100 men, day and night, week days and Sundays. The 
digester building will be 100ft. wide, 140ft. long, and 52ft. high. 
The ‘‘ dryer,” or drying-room, will be 80ft. wide, 120ft. long, and 
40ft. high. It will be only two stories, but the main part of the 
digester is in another storey, and the central portion runs up still 
several storeys more. The boiler-house will be 40ft. by 137ft., and 
is only one storey high. The storage shed will be 200ft. wide by 
350ft. long. When this plant is completed, the company says 
that it will be able to handle all the garbage of New York City, 
so as not alone to do away with the nuisance of the floating refuse, 
which annoys the summer bathers, but to put this garbage to some 
practical use. The garbage will be sent down from the city on 
scows or lighters, and placed in iron tanks or digesters, where it 
will be treated or ‘‘cooked” by steam under pressure. The oil 
will then be extracted by pressure, and the sludge dried, the 
finished product being an inodorous chocolate-coloured powder, 
which makes a good fertiliser. Plants of this kind are now in opera- 
tion in Philadelphia and Pittsburg. In preparation for this dis- 
posal system, which will go into operation this autumn, an ordi- 
nance has been passed requiring householders to keep garbage and 





the case if the law of equal-settling particles was the only law of 
jigging. In each case a mixture of quartz and ore of the minerals 
above specified was treated in a vertical tube with an upward 
current of water flowing at a rate sufficient to keep the particles in 
gently moving suspension. The speed of current was then slack- 
ened slowly, and the material as it settled was collected in batches, 
dried, and passed through the nest of sieves. The group of 
particles resting upon like sieves were then arranged in rows and 
photographed, which gives a most effective graphical record of the 
results obtained. Reproductions of the twelve photographs of the 
mineral pairs treated are given in the paper. From the weights 
and sizes thus obtained the interstitial factors—or multiplying 





, is to be for boats 101ft. long, having single screws driven by triple- 


ashes in separate receptacles. Of course, this has been very 
largely disobeyed, but as the Street Cleaning ap oe ey is 
following the matter up, and arresting people who disobey, the 
pee will soon be educated to understand what they are required 
to do, 


More torpedo boats.—The Navy Department has invited ship- 
builders on the Pacific coast to tender for the construction of 
torpedo boats for service on Puget Sound, The general design 


expansion engines of 850-horse power. Two torpedo tubes are 
carried on deck and placed in the mid-ship fore-and-aft line. The 
tubes are 14-2in, in diameter, and train on either side. There is 
no stern tube. Twoconning towers are provided, On the forward 


the only piece carried. A 14ft, dingey is carried on deck. 'Thero 
will be two boilers of the water-tube type, measuring about 6ft, 
square. ‘lhe fire-room is placed between the boilers, and is pro- 
vided with a blower engine, The make of boiler used is left to the 
contractor, but the specifications ee that if the boilers prove 
unsatisfactory inside of a year following the acceptance of the 
vessel the contractor must furnish a new boiler of different make, 
The crew will consist of one lieutenant, one engineer, and eight 
men. The officers’ quarters will measure about 8ft. square, and aro 
in the forward part of the vessel. In this space are two transverse 
seats after the fashion of the lower berths of a sleeping car, the 
seats making up fora bed. The crew quarters are weil aft. They 
are provided with eight folding bunks, which resemble the upper 
bunks in a tourist sleeping car. In the open space between the 
bunks at least six additional men could be berthed, if desired, in 
hammocks. These boats must develop on trial a speed of twenty 
knots per hour. 

Increased traffie on the Erie Canal.—The business of the Erio 
Canal, in New York State, has been exceptionally good this 
season. More coal has been brought into Rochester by boat this 
year in one day than was received last year in an entire week, 
On Avgust 16th, 1,523,900 lb, of anthracite coal were received ; on 
August 17th, 1,164,000 1b.; and on August 20th, 2,747,560 lb,; 
any one of these days’ receipts exceeding those for a week last 
year. Since the opening of the canal this season up to August 20th, 
1244 boats cleared from Rochester, goirg east and west. During 
the same period of last year but 1042 cleared that port. In 1894 
the number of clearances was but 905 up to the same time. Last 
year the shipments of wheat by canal from Buffalo to New York 
amounted to only 42,608,700 bushels, which was but 58 ‘7 per cent, 
of the total receipts of grain in New York. This year the ship. 
ments of wheat will surpass that of 1894, when 94} per cent. of all 
the wheat arriving in New York by all routes was received by the 
canal. Detailed figures show that the increase of receipts and 
shipments at this port have been up to date 60 per cent. over the 
same period of last year. Last year the railroads carried almost 
half of the western cereal products at very low rates, but this year 
the canal has the call at paying rates, and an immense amount of 
coal and pig iron is sent east to Albany, Troy, and other points, 
where last year the canal receipts were comparatively nothing, 
Last year the boatmen were so discouraged by the excessive com- 
petition and the depressing outlook, that many boats made only 
one trip through the canal, and hundreds tied up early in the 
season. This year every available boat has been pressed into 
service, and all are making their trips as rapidly as possible. Old 
boats have been repaired, painted, and refitted, and the closing of 
the canal this winter will witness the end of a season of naviga- 
tion unprecedented in late years. The many improvements in the 
canal property and its improvement in management prevent 
unnecessary delays and promote more rapid transit. Although 
contemplated changes and ene in the feeding of the 
canal have not yet been accomplished, by extreme care an abun- 
dant and uniform supply of water has been maintained on each 
level, and no detention to navigation has resulted from a scarcity 
of water. 

A curious locomotive.—Every year the Patent-oftice issues patents 
for innumerable designs by which locomotives are to be “improved” 
beyond the limits of gravity, force, conservation of energy, and 
other natural laws, and once in a while somebody with more money 
than knowledge gets his machine built. One of the Jatest of these 
curiosities is the Holman engine, the feature of which is a friction- 
destroying truck, which is to simultaneously increase both power 
and speed. An ordinary engine was taken, its boiler and cylinders 
and four driving-wheels left intact, but hoisted up on this truck, 
a swivelling truck or bogie being put under the front end. Each 
60in. driving-wheel rests on two 20in. wheels, which in turn rest on 
three 24in. wheels on the rails, there being thus twelve wheels to 
each driving axle, or thirty wheels in all, counting the leading 
truck. The ‘‘ principle” is explained as follows:—‘‘ If there is no 
slip, one revolution of the 60in. driver will cause the two 194in. 
middle wheels under it to revolve three times. Each revolution 
of the middle wheel sends the track wheel under it 1? times 
around. Each revolution of the driver, therefore, causes the track 
wheels to revolve 4} times, and as the track wheels are 24in. in 
diameter on the flange which runs on the track, each revolution of 
the 60in. driver sends the locomotive 26°4ft. ahead, whereas if the 
drivers rested directly on the rails, as in the ordinary locomotive, 
the distance would be but 15°7ft. The Holman friction truck 
therefore gains 7-7ft. for every revolution of the driver.” The 
reduced friction and the reduced power are also explained lucidly. 
This contrivance, with its pyramids of wheels, has actually been 
run, and is said to have attained aspeed of 50 miles an hour, which 
fact is, of course, given out by the inventor—and by the reporters 
who swallow his explanations—as a proof positive of the merits of 
his machine. The general idea is not unlike that embodied in the 
Fontaine locomotive, which also was built and which also ran on 
the rails, but which did not see much service before it was dis- 
mantled, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 4th. 

A MODERATE financial and stock improvement is in progress, due 
in a measure to the engagement of some eighteen millions in gold 
for import, for chiefly political effect. The banks who have been 
restricting discounts have been told by our political leaders they 
must let business men have more tether, and within forty-eight 
hours the effect has been felt. The banking, commercial, and 
manufacturing interests all understand the necessity there is of 
demonstrating to the voters that everything is all right, even 
though gold should rush back home again after having performed 
its intended service among us. The leading iron and steel concerns 
have done no business for a week worth reporting, and at this 
writing no business is in prospect. Careful inquiry shows, however, 
that in thirty days some large covering of winter requirements can 
be counted on in structural material, steel billets, rods and Besse- 
mer pig iron. Outside of these business will be of moderate 
dimensions. Pig iron is weak, and production ison the wane. Bar 
iron mills are rot half employed ; plate iron makers are figuring on 
large October contracts. Other large winter requirements will 
probably be filled then. The sluggishness in the American market 
may terminate suddenly, as it often has, and in view of this not 
altogether remote possibility, some large concerns both east and 
west of the Alleghanies have secured options good for thirty days 

Steel billets remain at old quotations, 








TRADE AND BusINESS ANNOUNCEMENTS.—Messrs. William Simons 
and Co., Renfrew, have received an order to construct a powerful 
barge loading dredger for the Corporation of Bristol.—Mr. George 
R. Brace, who has been trained in the shipyard of Messrs. W. 
Denny and Bros., Dumbarton, and who for some years past has 
filled the post of chief draughtsman, has left the Messrs, Denny's 
employ to start business on his own account as a consulting nava 

architect in Liverpool. Mr. Brace will also represent in the Liver- 
pool, Barrow, and Belfast districts, Messrs. Wailes, Dove, and Co. 

of Newcastle-on-Tyne, makers of bitumastic cement specialities. : 
A SuaceEstive ExpLosion.—We commend to the attention of 
our readers who are disposed to believe that benzine, naphtha 

petroleum spirit, and other “‘light oils” can be used without 
restraint in propelling motor cars :—While some boys were playing 

on Tuesday, on the Queen’s Dockside, at Hull, with some benzol 
drums, one of the drums exploded with a terrific report. ‘Two 
ladies who were passing were knocked down. One was killed on 
the spot, and the other, a widow named Kelsey, was seriously 
injured about the head. he lady killed has not been identified. 

It is believed that the explosion was caused by a lad striking 4 








* Minutes of Proceedings Inst. C.E., vol. ci.—Abstracts. 


conning tower is mounted a one-pounder rapid fire gun, which is 





match, which ignited the gas in the drum. 
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RAILWAY MATTERS. 


A narrow gauge light electric railway is to be 


constructed between Sterkrade, Oberhausen, and Merderich. 


Tux Paris and Lyons Railway terminus in Paris is to 
be rebuilt at an estimated cost of £720,000, and the work, which 
will last ten years, has just been commenced. 


In Richmond, Va., U.S.A., a regulation has been put in 
orce, according to which any current leakage from electric tramway 
lines will be taken as “‘ sufficient evidence that corrosion of the gas 
and water pipes is being caused by the tramway company.” 


Mr. Maclver, director of the Great Western Railway, 
making a presentation at Liverpool, on Saturday, to the district 
goods manager, Mr. Steele, said the Great Western had 2500 miles 
of rails, employing 52,000 men, had a weekly revenne of £200,000, 
and a subscribed capital of over £80,000,000, all yielding dividends. 


Messrs SHARPE, STEWART, AND Co., Atlas Locomotive 
Works, have secured contracts for thirty-two engines and tenders 
for the Indian State Railway, ten tank engines for the Rhymney 
Railway Company, and two four-coupled tank engines, with a 
four-wheeled bogie back and front, for the Midland and South- 
Western Joint Line. Exclusive of the buffers, the engines will 
measure 40ft. 


An alarming accident occurred on the Midland Railway, 
at Wilnecote, near Tamworth, on Wednesday evening. A goods 
train from Birmingham to Derby, while leaving the station, was 
by some means directed into a siding, with the result that the 
engine fell over an embankment at the end of the siding, injuring 
both driver and fireman. Considerable damage was done to rolling 
stock, but there was no interference with the main line traffic, 


Tue British South Africa Company notify that the 
Bechuanaland Railway Company, in which the Chartered Company 
holds a very considerable interest, has recently entered into a con- 
tract for the extension of the railway from Mafeking to Bulawayo. 
Palapye, the chief town of Khama’s country, will be reached, says 
the Ruilway News, from Mafeking by the end of April, the Tati 
Goldfields Settlement by September next year, and Bulawayo by 
the end of that year. 


Wir the object of furthering the scheme for con- 
stracting a light railway through mid-Cumberland from Penrith 
to Wigton, Mr. W. Wood, the engineer of the Cockermouth, 
Keswick, and Penrith Railway, has been requested to make a survey 
of the two following routes:—(a) A direct route from Penrith to 
Wigton, by the Wiza and Caldew valleys, thence through Castle 
Sowerby to either Blencowe—Cockermouth, Keswick, and Penrith 
Railway—or Penrith ; (4) from Wigton to Troutbeck, on the 
Cockermouth, Keswick, and Penrith Railway. 


Tue Motor Car Club, having discovered that the 
procession of motor cars to celebrate the passing of the Loco- 
motives Act would be a breach of the existing law, now propose a 
scarcely less objectionable ‘‘ tour” of motor cars to Brighton and 
back on Saturday, the 14th of November. If the club possessed 
even one car likely to meet the wants of the public there might be 
some justification for showing it at work, but the club possesses 
nothing of the kind. Under the circumstances the tour, if it 
attracts any attention, is more likely to do harm to the reputation 
of the motor car than good to the club, 


Tue Rapid Transit Commissioners of New York have 
rejected a plan presented to them by the Manhattan Railway 
Company on the ground that the Commission has no power to 
authorise a surface road as was proposed for a part of the extension 
of the Manhattan. The Commissioners have instructed Mr. Parsons, 
their chief engineer, to prepare the general plan for a system on a 
modified route, the total cost, after ‘‘ abundant allowance for con- 
tingencies, not to exceed 30,000,000 dols.” This route will be from 
near the Post-office, under the City Hall Park and Park-row, to 
Elm-street, thence to Fourth-avenue and to or near the Grand 
Central Station, where it will divide into an east and west side 
route, these to be carried up as far as the proposed limit of cost 
will permit. The stem portion is for four tracks and the upper 
portions two tracks each, with provision for a third track for 
express service when that is ‘conveniently and economically 
possible.” The new road is to be in tunnel, except on the east 
side north of Ninety-eighth-street and on the west side at Man- 
hattan Valley, 125th-street. The plans, says the Railroad Gazette, 
are to be so drawn as to permit further extensions from the 
northern and southern termini, also to permit four tracking on the 
portions to be built at first with less than four tracks, 


Lizut-CoLtoneL YorKE has reported the result of his 
inquiry into the collision that occurred on July 4th, at St. Enoch 
station on the Glasgow and South-Western Railway, between a 
light engine and the rear end of a passenger train. The primary 
cause of this collision is ended to be found in the fact that 
the signalman in St. Enoch station signal box, when he gave the 
train the signal to start from the platform, forgot to il at 
the same time the advanced starting signal, which is about 80 yards 
south of his box, the result being that the driver of the train 
engine after leaving the station brought his train to a stop, as 
he was bound to do, at this signal. The evidence of the signal- 
man and the driver of the light engine is conflicting as to whether 
the starting signal was placed to danger behind the train, and 
then lowered a second time for the light engine. The report 
concludes as follows:—‘‘I have already had occasion in a recent 
report on a collision at this same station to draw attention to what 
appear to be defects in the signalling arrangements and to the 
desirability of making some improvements therein. The case 
now under consideration lends weight to the remarks then made. 
Shunting signals should be distinct in form and in purpose from 
running signals, and the movements of light engines in and out 
of the station should be governed by shunting signals, and not as 
at present by the use of running signals ina manner which may 
not always be correctly observed or understood.” 


THE mountain railway between Beyroot and Damascus 
across the Lebanon and the Anti-Lebanon has now been completed, 
having been under construction five years. It was commenced in 
1891 by the then constituted Compagnie Ottomane des Chemins 
de fer Economiques en Syrie. The engineering difficulties have 
been very considerable. ‘The line rises on the western slope of the 
Lebanon to a height of 1487 metres in a distance of 37kiloms., the 
average incline being 1 in 22°5. Here the cog-wheel system has 
been adopted for the greater part of the line, the incline being 1 
in 14°3, with short sections of adhesion railway with an incline of 
lin 40, On the eastern slope there are also cog-wheel sections, 
but in crossing the Anti-Lebanon this system has been avoided by 
a detour to the north. The entire length of railway is 146-6 kiloms., 
of which 105 kiloms. are cog-wheel railway. The gauge is 
105 centimetres, and the minimum radius 100 centimetres on the 
adhesion and 120 centimetres on the cog-wheel railway. The 
gauge of 105 centimetres was selected in regard to the already 
completed railway Damascus-Bindschick. The rails weigh 27°6 
kilos. per metre, and rest on iron sleepers, to which even the 
cog-wheel track is fixed, The system is the Aptor, the same as on 
the Snowdon Railway. At intervals of 50 metres to 100 metres, 
great blocks of concrete have teen sunk in the cog-wheel track, to 
which the superstructure has been fixed. The locomotives are of 
two kinds, one for cogwheel and one for adhesion railway, both con- 
structed at the well-known Winterthur Works in Switzerland. The 
ordinary engines are six-eoupled tank locomotives, weighing forty 
tons, having a hauling capacity of five tons. The cog-wheel 
engines are like the former, but weigh forty-four tons, and are 
capable of hauling ten tons. The trains are fitted with vacuum 
and com ressed air brakes. The average speed on the ordinary 
track is 35 kiloms, and on the cog wheel track 10 kiloms, an hour. 








NOTES AND MEMORANDA. 


BASED on an average of the sixteen years, 1881—1895, 
the heaviest annual rainfall in any of the English districts is 
38°77in. in the south-west. The other districts, arranged in order 
of amount, are the north-west of England, 34-93in.; the south of 
England, 27‘20in.; the Midland Counties, 26°53in.; the east of 
Kngland, 25°29in.; and the north-east of England, 25°03in. The 
mean annual rainfall for the whole of the British Islands is 
32°95in. 

M. P. Vittarp recently communicated to the Academy 
of Sciences the results of some experiments with argon. He has 
found that when argon was compressed to 150 atmospheres in the 
presence of water cooled to 0 deg., local cooling at a point in the 
tube causes the separation of crystals, probably a hydrate, the 
dissociation tension of which at 0 deg. is 105 atmospheres. Nitrogen 
and oxygen, says Nature, also combine with water under similar 
conditions, but at much higher pressures, 


Tux properties of the alloys of aluminium depend on 
the purity of the metal employed, and also on the homogeneity of 
the alloy. It has been found that an alloy of aluminium abso- 
lutely free from sodium, with 6 per cent. of tin, was not attacked 
by water with disengagement of gas. After two months, the metal 
was punctured in parts, with an efflorescence of alumina, But in 
presence of a considerable amount of tin, the decomposition is much 
stronger ; hence tin solder for aluminium should be absolutely 
rejected, 


THE presence of sodium in aluminium is very detri- 
mental, since, in the presence of water, sodium hydrate is formed, 
in which the film of aluminiun oxide—which always forms and 
serves as a protection to the metal against further oxidation—is 
dissolved. The quantity of soda present being very small, it may 
not be able to dissolve all the oxide formed ; but the aluminate 
decomposes, liberating the sodium hydrate, which dissolves fresh 
portions, thereby increasing the alkalinity of the liquid, and, in 
proportion, its corroding action. 


Mr. Jerome, the British Acting Consul at Nice, says 
that the mills where olive oil is made in the Alpes Maritimes, are, 
as far as machinery goes, of a very primitive character, generally 
driven by water wheels, which are defective in construction, and 
the fall of the water badly arranged. The machinery inside the 
mills is made up of clumsy wooden cogs and contrivances. The 
consul is sure that improved machinery for making olive oil would 
find a ready sale in the South of France and Italy, providing that 
it was not of a complicated or expensive character. 


A prorit of £3,632,122 has been made by the Post- 
office during the past year. The grand total of the year’s work 
in the United Kingdom may be summed up as follows :—Letters, 
1,834,200,000 ; postcards, 314,500,000; book packets, circulars, 
and samples, 672,300,000; newspapers, 149,000,000; parcels, 
60,527,000. ‘This makes a total of 3,030,527,000 postal packets in 
one year, or an average of 77 to each person in the kingdom. As 
compared with last year, there is an increase under every head, 
except newspapers, where the decrease is very slight. 


M. Berruetor recently read a paper before the French 
Academy of Sciences on ‘‘ The Copper Mines of Sinai, worked by 
the ancient Egyptians.” These mines are near the coast of the 
Gulf of Suez, and are undoubtedly the most ancient known to 
history, having been worked at least 5000 years before the 
Christian era. They were abandoned about ¢ years ago, on 
account of the small amount of copper present in the ores. The 
reduction appears to have been carried out by methods not differ- 
ing essentially from those in use at the present day, wood being 
used as the reducing agent, together with fusible silicates, 


Tse Cantonal Authorities at Bale have resolved to 
proceed at once with the building of an electric generating station. 
The Rhine will be tapped at Augst, about three miles from Bile, 
and a channel about three-quarters of a mile long will carry the 
water to the turbine house. According to the Electrician, at first 
7700 cubic feet of water per second will be available, representing 
about 9000-horse power; but should necessity arise a dam could be 
built into the river, and the capacity increased. The generators, 
consisting of direct-connected turbines and alternators on vertical 
shafts, will be arranged in two groups ; a voltage of 2000 volts will 
be used. At Birsfelden a storage pond, nearly twenty acres in 
extent and 84ft. deep, will be built. 


Ur to the end of August last the number of rainy 
days this year is in excess of the average in the north and west of 
Scotland, but below the average in all other districts, the least 
number of rainy days in the whole kingdom being ninety-three 
in the south of England, while the largest number is 163 in the 
north of Scotland. ‘The total rainfall since the commencement of 
the year is 35in., or din, in excess of the average, in the north of 
Scotland, and 24in., or nearly lin. in excess, in the north of 
Ireland. In all other districts there is a deficiency, the defect 
being largest in the south-west of England, where it amounts to 
9-5in., the aggregate rainfall to the present time being only 14in. 
In both the south of England port 4 the Midland counties the 
deficiency amounts to 6in. 


In a recent number of the Papier Zeitung, a method 
of manufacture of briquettes from small coal and concentrated 
waste sulphite liquors was described. The experiments were con- 
ducted at the iron smelting furnaces at Kemit at Cimir,in Hungary. 
The waste sulphite liquors were obtained from a pulp mill in the 
vicinity, and then concentrated to a suitable consistency in 
a series of open tanks heated by the waste gases from the furnaces, 
The thick syrup-like residue was mixed with the coal dust in the 
briquette making machine. The briquettes, when dried, were hard, 
and formed an excellent fuel, giving off practically no sulphurous 
odour when burnt. It was also found that by using sufficient 
lime flux, practically the whole of the sulphur went into the slag 
when employed in the smelting furnace. It is stated that these 
briquettes not only form good fuel upon ordinary grates, but also 
in the smelting furnace. 


SrarTING with the fact that cast iron on solution in 
dilute acids gives a mixture of hydrocarbons, Bjasson and 
Mendelegeff twenty years ago suggested, independently, that the 
deposits of petroleum may be due to the infiltration of water into 
molten masses of metallic carbides, and this view was supported 
by an observation made about the same time by Silvestri, that 
some lavas of Etna contained petroleum. In discussing this 
question in the light of his own observations, described before the 
Royal Society on June 18th, M. Moissan protests against too hasty 
generalisation in this matter, as petroleums of different origins 
may exist, there being clear evidence in some cases that bituminous 
schists have been formed by the decomposition of organic matters. 
On the other hand, there is the continuous evolution of methane at 
Bulgonak and in Pensylvania, which might well be formed by the 
action of water upon aluminium carbide; the presence of free 
hydrogen in the submerged volcanic vents at Santorin (Fouqué), 
and the occurrence of petroleum and carbonaceous products 
towards the end of a volcanic eruption, the violence of which would 
be fully accounted for by the supposition of the entry of water 
upon metalic carbides at a high temperature. There is also the 
possibility of explaining the occurrence of petroleums of different 
composition, for whereas a deposit of the carbides of the alkaline 
earths would yield acetylene, which at the extremely high tem- 
perature necessarily produced, and in presence of free hydrogen 
might be expected to yield hydrocarbons of the Russian type, the 
carbides of aluminium and uranium, at perhaps a lower tempera- 
ture, might account for petroleums of the American type. The 
whole of the work of M. Moissan, says Nature, is extremely 
suggestive to vulcanologists, and will doubtless result in further 
investigation on the geological side. 








MISCELLANEA 


On the Sunderland Technical College a sum of between 
£15,000 and £17,000 is to be spent for providing buildings and 
fixtures, 


Tue People’s Palace—East London—Technical College 
calendar for the session 1896-1897 has come to hand, and contains, 
in addition to other useful information, particulars of the day and 
evening classes, scholarships, and exhibitions, 


THE members of the Newcastle Association of Students, 
in connection with the Institution of Civil Engineers, will on Satur- 
day, on theinvitation of Mr. H. Wake, M. Inst. C.E., the engineer, 
visit the foreshore works of the River Wear Commissioners, includ- 
ing the plant, works, and sand pump on Roker pier. 


Tue Transvaal Volksraad have, by a large majority, 
approved the Wonderfontein scheme of water supply for the Rand. 
he Government will pay £20,000 per annum as a guarantee out 
of the State revenue, and will make up any deficiency in the 
interest of the company. The water supply is unlimited and of 
the best quality. 


Ir has been officially stated that on the recent trial of 
the guns of the Indiana, U.S.N., the 13in. rifles were fired forward 
from the turrets; some idea of the force of the blast from this 
weapon may be formed from the fact that an anchor weighing 
2000 Ib., which was not fastened to the cable, was blown some 
distance from the vessel into the sea! 


TuE post of secretary to the Institution of Engineers 
and Shipbuilders in Scotland, which has been held by Mr. W. D. 
Millar for twenty-five years, and who is retiring, has been secured 
by Mr. Edward H. Parker, who has been for the past fifteen years 
in the experimental department of Leven shipyards, Messrs. 
William Denny and Bros. Dumbarton. 


We have been favoured with a copy of the Battersea 
Polytechnic Institute prospectus of day and evening classes for the 
ensuing session. Young men desirous of putting their spare time 
after business hours to good purpose will find classes in all subjects 
of technology, pure and applied science comprised in this pro- 
spectus, and the charges are exceedingly low. 


Tue Rudolph Bilbisheim-Walburg Oil Company is 
operating in a new field, the Sauer Valley near Durrenbach, 
Alsace, with, an American contemporary states, very favourable 
results so far. In the Hagenau Forest two more wells have been 
drilled. The flow of oil was so strong that not enough barrels for 
its transport could be collected. Near Hanigsen, in the Prussian 
province of Hanover, a good flowing well has been drilled in, and 
drilling of other holes is being continued with great eagerness. 
This is a new field. 


Accorp1nG to an electrical contemporary a plan is on 
foot to establish a regular service of electric tugs on the river 
Spree at Berlin. The idea is to set up along the 74 miles of river 
which passes through the capital a trolley line supplying current 
to electric tugs. The present charge for towing the distance is 
thirty shillings, but it is estimated that by the aid of electricity 
this charge will be reduced to one half. The plan has been well 
worked out, and Messrs. Siemens and Halske are reported to be 
contemplating putting the idea into practice. 


Seven shipbuilding firms in this country have tendered 
for the construction of a battleship and a cruiser for the Spanish 
Navy. The former is to be of 15,000 tons displacement, and the 
latter of 6500 tons, and it is now stated that the Spanish Minister 
of Marine has virtually decided to accept the tender of a Clyde 
firm, whose price for the battleship is about £750,000, and that of 
the cruiser £315,000. The matter of quick delivery is being made 
a stringent condition, and the labour troubles at present disturb- 
ing the engineering industries on the Clyde are not conducive to 
prompt placing of the orders. A cruiser of 1800 tons, and a speed 
of 20 knots, is also to be ordered from a firm in this country, 
eighteen months being the stipulated period for its construction. 
Two torpedo destroyers are also included in the work about to be 
placed by the Spanish Government. 


Mr. Hamitton Brownz (Second Secretary of Legation, 
Bucharest) says there is every evidence that the low grain prices 
will prejudicially affect sales of agricultural machinery in 
Roumania. The competition between British and German manu- 
facturers of engines and threshers is becoming more acute year by 
year, as the Germans seem to have little difficulty in providing a 
cheap article, and one which does its work very well. Fortunately, 
the reputation which the British makers have in this country for 
good workmanship is sustained, but business is greatly influenced 
by cheap prices and facilities of payment. There is consequently 
a probability that in the long run the Continental makers may 
acquire a very substantial part of the trade, to the detriment of 
the British manufacturers. In harvesting machinery the American 
makers hold the market, and as these makers seem to have deter- 
mined to conform to the requirements and usages of this market in 
every sense of the word, it is probable that they will succeed in 
enlarging their trade. The Americans, also, are gradually but 
surely getting the trade in binder twine, large quantities of which 
are sold on the Roumanian market. 


A piant has recently been erected in the United 
States for making glass marbles and is the first of its kind in 
America. The kiln is a regular glass kiln, with several pots that 
are heated to a most intense heat. In the evening the pots are 
filled with the composition used, which consists of sand and a 
number of different chemicals producing different colours in the 
glass. These pots filled with the composition are subjected to the 
intense heat in the kiln for about twelve hours, and in the morning 
when it is time to commence work the composition has been reduced 
to melted glass, which is kept at the correct temperature until the 
contents of the pot have been used. A small iron rod is run into 
the pot, and enough melted glass adheres to it to make a marble of 
any size desired. The rod with glass adhering to it is withdrawn 
from the pot, given a few deft turns on an iron plate, and put into 
the moulds. The rod is rolled around a few times until the 
marble has received the uniform roundness, and it is then knocked 
off the end of the rod. When the marble is knocked off the end 
of the rod, there is, says the American Manufacturer, a small pro- 
tuberance on it, and so it is taken in a pair of large tweezers and 
finished off in the gas flame from a blow-pipe, leaving it perfectly 
round and smooth. 


AMERICAN competition in the cycle trade is announced. 
A Birmingham correspondent who has business connections on the 
Continent has recently been staying in Berlin, and on his way visited 
a few Dutch towns. Whilst travelling, he was much struck with 
the rapid and increasing sales of American cycles in Germany and 
Holland, and in Berlin especially a very large number of American 
machines is to be seen, whereas six months ago they were com. 
paratively speaking unknown. He was told that at nearly all the 
cycle depdts the sales of American machines were on the increase. 
The correspondent continues: ‘“‘If wooden rims and very light 
machines are the demand on the Continent, it surely behoves those 
engaged in the cycle industry to go with the times.” A friend— 
the representative of a large house dealing in agricultural imple- 
ments—once told him, and it is more true now than ever, that the 
American makers of agricultural implements had almost com- 
pletely ousted the English manufacturers of reapers, binders, &c. 
in Germany, Russia, Austria, and Hungary. The English firms 
would not listen to the advice tendered them by their agents in 
great cities and centres, and would not adopt the methods of the 
Yankee makers, with the consequence that orders were lost, and 
the trade went to the States. It is to be hoped that this will not 
be the case with the cycle industry, 
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REVOLVING BROOM FOR CLEANING SIDES OF 


OPEN RESERVOILS. 


Mvccu time and labour are expended in the periodical 
cleaning of open reservoirs; the thick growth adhering to the 
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RODDA’S RESERVOIR WALL CLEANER 


sides often requires the use of wire brushes and even 
scrapers to remove it. This is a tedious process and 
requires scaffolding, which 
is avoided by the use of 
the revolving broom illus- 
trated by the accompany- 
ing engraving. It has 
been in constant use for 
several years, and does 











| machinery. After the trip the steamer proceeded on her voyage 
| to Sundswall for Alexandria. 
| ‘The s.s. Holywell, built by Messrs. Joseph L. Thompson and 
Sons, of the North Sands Shipbuilding Yard, to the order of the 
Tyzack and Branfoot Steam Shipping Company, has just proceeded 
on her first voyage, after having had a most successful trial trip, 
The principal dimensions of the vessel are :—350ft. length between 
perpendiculars, 45ft. beam extreme, and 26ft. 8in. depth moulded. 
She has a deadweight capacity of about 5300 tons, which is equal 
to 24 times her net register tonnage. She is built’on the spar 
| deck rules to Lloyd’s highest class, and is specially constructed for 
the American trade. She is built on the cellular double bottom 
| and longitudinal intercostal principle, and has six water-tight bulk- 
heads and iron longitudinal bulkheads right fore and aft. The 
vessel is fitted with the latest and most approved deck machinery, 
and every arrangement has been made for the rapid handling of 
American cargoes. The vessel attained a speed of 13°33 knots on 
the mile trial, the engines having developed about 1400 indicated 

| horse-power, with all water ballast and over a thousand tons of 
bunkers on board. This was considered a most satisfactory per- 
formance by the owners’ representatives, and after the usual toasts 
had been duly honoured in the saloon the vessel proceeded to 
Galveston. 
The Pannonia, a steel screw steamer, built by Messrs. Wigham, 
Richardson, and Co., Newcastle-on-Tyne, to the order of the 
Ungaro-Croata Steam Navigation Co., of Fiume, made a highly 
suecessful trial trip on the 18th ult. The steamer is over 220ft. in 

| length by 29ft. beam ; she is rigged as a two-masted schooner, and 
has been built to obtain the highest classification at Lloyd’s. 
| Being intended for the transport of passengers and mails, she is 
| specially arranged for that end. She has accommodation for fifty 
| first-class passengers in a very handsomely finished saloon, and 
ladies’ room on the upper deck, and in state-rooms, both on the 
upper and main decks. Above the saloon is a spacious pro- 
| menade deck, 150ft. in length, containing a luxurious smoke 
| room. Forward of the first-class accommodation there is a saloon, 
&c., for the second-class passengers, and also accommodation for 
the crew. The engines have also been constructed by Messrs. 
Wigham, Richardson, and Co., and consist of a set of self-balanced 
four crank quadruple expansion engines on the Yarrow, Schlick, 
and Tweedy system. They worked during the whole of the trial 
trip in a most satisfactory manner, and the complete absence of 

| vibrations augured well for the comfort of the future passengers, 
The steamer attained a speed of 16 knots per hour, 
On Monday, September 7th, Furness, Withy, and Co., launched 
from their yard at Hartlepool a large steel screw steamer, built to 
the order of Mr. John Lockie, Newcastle-on-Tyne. She is a fine 
type of a modern cargo boat, measuring over 350ft. in length, and 
built throughout of Siemens-Martin steel, with a large measure- 
ment and deadweight capacity, and bui't to the highest class at 
British Corporation. The vessel is of the single deck type, with 
poop bridge, and a topgallant forecastle. The holds are fitted with 

| iron grain divisions, and all decks, deck erections, skylights, 
bulwarks, bulkheads, &c., are constructed of steel and iron. 
Cellular bottom fitted all fore and aft for water ballast. The 
greater portion of the plates are in 24ft. lengths, making the struc- 
ture of the ship very strong. Five steam winches, patent steam 
steering gear amidships, screw gear aft, direct steam patent wind- 
lass, stockless anchors hauling into hawse pipes, and other modern 
appliances are fitted for the handy working of the vessel. The 
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the work efficiently at 
one-half the usual cost. 
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The wood frame is fixed 
on low wheels to facili- 
tate its being worked 
around the coping of the 
reservoir wall easily by 
means of a pair of bevel 
wheels... The revolving 
broom is hung in dit- 
ferential pulley block 
chains carried over the 
usual sprocket wheels, and 
running up and down 
in light angle iron guides 
bung on the wood frame, 
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when used in cleaning 
vertical sides of reser- 
voirs. If the sides of 
the reservoir are sloping, 
the guides are not neces- 
sary, as shown by the above 
view from a photograph 
herewith. A flexible hose 
is attached to the wood 
frame, joined to a sprink- 
ler which conveys a 
stream of water down 
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the side of the wall being 
scrubbed. 

The details are suffi- 
ciently shown in the ac- 
companying illustrations 
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to require no further ex- 
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planation. The machine 
has been designed by 
Mr. J. F. Rodda, Superintendent of the 
Waterworks. 
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LAUNCHES AND TRIAL TRIPS. 





Tue Victorious, first-class battleship, left Sheerness at 3.45 on 
Saturday last to commence her official steam trials. She was 
taken a three hours’ preliminary run, tbe results of which 
were satisfactory. The battleship anchored at the Nore shortly after 
seven o’clock on Saturday night, and left early Monday morning 
for her eight hours’ natural draught trial. 

There were launched on Wednesday, 2nd inst., from the yard of 
Lobnitz and Co., Renfrew, two hopper barges of 150 tons capacity 
each, built to the order of the British Admiralty for service at 
Portland. These, as well as six duplicate barges already com- 
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pleted by the builders, have been constructed under the supervision 
of Mr. David Hay, on behalf of the Admiralty. 

The third vessel built by Messrs. Workman, Clark, and Co., 
Belfast, for Messrs. Houlder Brothers and Co., and measuring 
420ft. in length, 54ft. in breadth, and 32ft. 5in. in depth, made a 
successful trial trip on Thursday, the 27th ult. in Belfast Lough. 
The vessel has a gross tonnage of 5850, and the enginesare capable 
of exerting 3200 indicated horse-power. On the trip an average 
speed of 13} knots was attained. 

On Ssturday, the 16th inst., the s.s, Liv, which has been built 
by Messrs. Ropner and Son, of Stockton-on-Tees, for Bergen 
owner, left the Tees for her official trial trip. Her compasses 
having been duly adjusted, a very satisfactory run was made ; the 
owner being present, and expressing himself as highly pleased with | 
the vessel's performance, both in regard to the vessel and her | 
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saloon and cabin providing accommodation for the captain, &c., is 
handsomely finished in polished hardwood. The steamer will be 
rigged as a two-masted fore-and-aft schooner, and has been con- 
structed under the supervision cf Mr. W. Stephenson, of New- 
castle-on-Tyne. She will be fitted with triple-expansion engines of 
massive design, with every provision for economical working, by 
Sir Christopher Furness, Westgarth, and Co., Middlesbrough. On 
leaving the ways she was named Vulcan by Miss Lockie, Jesmond, 
Newcastle-on-Tyne. 

On Monday, September 7th, the steel screw steamer Balderton, 
a vessel built by Messrs. William Grey and Co. to their own order, 
left the port of Hartlepool for her trial trip. She has been built 
to Lloyd’s highest class, and is of the following dimensions :— 
Length over all, 324ft.; breadth, 44ft.; and depth, 23ft. 3in. The 
deck erections consist of a poop bridge over machinery space, and 
topgallant forecastle. A handsome saloon and cabins for officers, 
&c., are fitted in the poop, the engineers’ rooms are in the bridge, 
and the crew’s accommodation forward, The hull is built on the 
web-frame system, witha cellular double bottom, large hatchways, 
powerful steam winches, steam steering gear amidships, hand 
screw gear aft, large donkey boiler, patent direct steam windlass, 
boats on beams overhead, shifting boards throughout, stockless 
anchors, two masts with schooner rig, and a complete outfit for a 
first-class cargo vessel, The engines are of the ce eo, se 
type, supplied by the Central Marine Engine Works of Messrs. 
William Grey and Co., and have cylinders 23in., 364in., and 62in. 





patent. This pum 

ishopsgate-street 
able step in advance in the design of air pumps. Its principal 
peculiar feature lies in the fact of its having no valves within the 
pump, where they are difficult to get at ; that is to say, there are 
neither foot valves nor bucket valves, both of which Mr. Edwards 
finds unnecessary. ‘The only valves there are are the head valves 
and these, being outside the pump in the atmosphere, are arranged 
so that they can be got at through a door or cover and cleared 
or even changed, without stoppizng the pump and without loss of 
vacuum. This pump ran in a perfectly satisfactory manner on the 
trial trip, maintaining a vacuum in the condenser of 2in, of 
mercury. Its success, therefore, was demonstrated to be entirely 
beyond question. The trials were witnessed by Mr. Edwards and 
other gentlemen interested, Captain Murrell representing the shiy . 
builders. 


y Mr. Fred. Edwards, of 69 
ithin, London, E.C., and represents a yaly’ 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THE better state of the Middlesbrough iron market this week 
found a ready response on Birmingham Exchange to-day — 
Thursday. Orders are increasing, and a busy autumn trade now 
seems assured at most of the works. Satisfaction is expressed at 
the somewhat better acounts this week of the state of the Ameri- 
can iron and steel market, and an earnest hope is entertained that 
the change may continue, as it would be certain to have a good 
reflex action in this country. 

Pig iron is in good demand. Cold blast is 90s., all mine Staf- 
fordshire forge is 55s., part mine, 403. to 42s. 6d., and cinder 
35s. 6d. to 36s. 6d. Northampton forge is 40s., Derbyshire and 
North Staffordshire, 41s. to 42s,, and Lincolnshire, 45s. 

The demand for steel is well maintained, and prices are very 
firm. Angles and girders are £5 12s. 6d., sheets are £7, and bars 
are £6 per ton. Siemens billets are £4 10s. to £4 12s, 6d., and 
Bessemer blooms and billets of Staffordshire make are £4 fs, 
to £4 7s, 6d, 

In the fimshed iron trade both home and over sea demands are 
good, and prices have an upward tendency. Marked iron is £7 to 
£7 12s. 6d., according to brand; merchant bars, £6 to £6 10s.; 
and common bars, £5 7s. 6d. to £5 15s. Tube strip is £5 10s. to 
£5 12s. 6d.; angles, £5 15s.; and thin strip, £6. Black sheets are 
in good request, and prices are, for doubles, £6 15s.; and lattens, 
£7 15s. Stamping sheets are £9 10s. to £10. Nailrod is £6 10s, 
to £6 15s. Galvanised sheets are £10 10s. to £10 15s. for 24 
gauge. The Board of Trade returns for August are very satisfactory 
as regards the metal trades. For the month there is an increase 
of 52,000 tons of iron and steel, and for the eight months an 
increase of 484,150 tons, compared with the corresponding periods 
of last year. The improvement for the month shows the follow 
ing :—Pig and puddled iron, 22 per cent.; bar and angle iron, 2 per 
cent.; railroad, 97 per cent.; wire, 29 per cent.; telegraph wire, 
123 per cent.; old iron, 35 per cent.; steel unwrought, 19 per cent. ; 
cast and wrought iron, 16 per cent.; and tin unwrought, 24 per 
cent. The only decreases occur in hoops and sheets, 20 per cent. ; 
and tin-plates, 30 per cent. In the export of galvanised trade 
there were some gratifying increases, although the total for the 
month was 16,348 tons, as compared with 17,545 tons in August, 
1895. Australia took 4469 tons, as compared with 2816 tons in 
August, 1895 ; India took 2109 tons this year, against 1883 tons 
last ; British South Africa took 2605 tons in August last year, and 
1305 tons this year. The Argentine — took 1208 tons, but 
last year their tonnage for August was 3055, Chili took 1205 tons 
this year, as against 1128 tons in 1895; Brazil took 806 tons, as 
against 388 tons ; Central America, 753 tons, against 502 tons ; and 
Dutch Possessions in India, 407, against 229 tons in August, 18%. 
The export of the first eight months of 1895 amounted to 130,058 
tons, and for the corresponding period of this year the tonnage 
was 166,052 tons, 

Gratification was expressed this afternoon at the termination of 

the engineering dispute on the Clyde, and the prevention of its 

spreading to the other marine engineering centres of the kingdom. 

A dispute at this juncture throughout the shipbuilding trades 

would have been a great blow to the iron and steel markets, and 

would undoubtedly have seriously checked the revival which is 
showing itself. 

Local ironmasters note, as indicating the growing importance of 

the native iron and steel trades of Spain, that the Spanish Chamber 

have now finally passed the Bill dealing with the protection of the 

Spanish metallurgical industries, establishing protective duties on 

railway material. It is understood that the new metal duties will 

commence from October Ist. The export duty on iron and other 
ores, it is stated, will be 20 cents ; and the imports of coal, coke, 

&c., will have to bear 1 peseta, and for general cargo 24 pesetas 

- ton of 100 kilos. It is important to note, however, that all 

Spanish metallurgical works will be exempted from these import 

duties, and also from duties on any other raw material required in 

iron manufacture. 

A remarkable instance of German competition was brought 

before the last meeting of the Wolverhampton Chamber of Com- 

merce. A letter was received from the Cannon Hollow-ware 

Company, Deepfields, drawing the attention of the Council to a 

circular issued by a German firm, in which a comparison was made 

between the prices of hollow-ware utensils made in Germany and 
those manufactured by the Cannon Hollow-ware Company, the full 
list of prices without discount being set out as the net prices. 

The company asked for the advice of the Wolverhampton Chamber 

as to has action should be taken to prevent such gross mis- 

statements being circulated. The secretary was instructed to 
inform the company that the Council fully sympathised with their 
indignation, pes suggested that legal advice should be taken at 
once, A Birmingham correspondent, writing upon the question of 

German competition in that class of goods, states :—‘‘ There is, 

however, one point that up to now has not been put forward by 

anyone—namely, that at present there is at work in Germany 
large quantities of British-made machinery upon which there are 

British patents, and although the goods produced by this machinery 

go to swell the total of German exports, the royalties paid to the 

patentees in this country during the life of the patent go to swell 
the wealth of Great Britain, and thus we benefit upon much that 
is ‘made in Germany.’” 

The boom in the cycle trade, and the increased orders for small 

arms and ammunition of late given out by the Government, have 

proved a magnificent thing for the shareholders of the Birmingham 

Small Arms and Metal Company. At the annual meeting the 

directors reported a profit—inelu ing the amount brought forward 

from last year—of £57,091, out of which they recommend a divi- 

dend for the half-year of 15 per cent., making 20 per cent. for the 

year. This was agreed to, The directors also recommended a 

scheme of reconstruction, under which each shareholder should 

receive one 5 per cent. £5 preference share for each share held. 

The scheme, which was explained, meant the doubling of the 

nominal capital, by the restoration to capital of large sums that 

had been written off for depreciation of valuable machinery and 
manufacturing departments which had now been the subject of 
extraordinary revival, owing chiefly to the receipt of additional 

Government orders, and also to the manufacture by the company, 

upon a large scale, of cycle component parts, and the use as 

capital of the reserve fund of £101,575, Thescheme met with the 
utmost satisfaction. 





diameter, with a piston stroke of 39in., and two large steel boilers 
working at a pressure of 1601b. per square inch. The trials were 
of a very satisfactory character, and on their conclusion the vessel 
proceeded to Sunderland to load her first cargo. This vessel is 


So excellent are the demands at date that the Endurance Tube 
and Engineering Company, Birmingham, is considering the 
advisability of putting down more hydraulic machines in the 
engineering department. The company has a large number of 





noteworthy on account of her engines being fitted with the first 
air pump that has been sent to sea of the type known as Edwards’s 


good customers, including Admiralty and Government depart- 
ments, and have orders for cycle tubes to last them many months 
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although they are working with all their power to meet the demand, 
Other departments are also fully employed. 

The Dudley Town Council have this week appointed a _sub- 
committee to consider the advisability of applying to the Local 
Covernment Board for a Provisional Order to supply electricity for 
lighting and other purposes to the borough at a cost of £25,000. 
‘The chairman stated that he did not want Dudley to follow the 
example of Liverpool, where the Corporation had to give £400,000 
for an electric lighting plant which cost a company only £265,000. 
The electric lighting scheme at Wolverhampton had been successful, 
whilst electric lighting competition at Birmingham was making 
rapid progress. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 

Manchester. —With the exception that the outlook in this imme- 
diate neighbourhood is to some extent unsettled by the possibility 
of a wages conflict in the Manchester and district engineering 
trades, the position generally continues satisfactory. In the iron 
market business moves on steadily, and although prices do not 
perhaps improve to the extent that the general activity in the large 
iron-using industries would seem to warrant, they are maintained 
on a fairly remunerative basis ; the continued excessively low price 
of fuel being an important factor in enabling raw and manu- 
factured iron to be put on the market at what may be regarded, 
under the present general conditions of the iron trade, as excep- 
tionally low figures. As an illustration of the advantage which 
iron manufacturers are just now securing in the low price of fuel, 
| may mention that one Lancashire representative informed me 
that, notwithstanding he had been able to put up his prices 10s, for 
the minimum, he was at the same time buying his fuel at the very 
lowest figure h> had ever paid, and that although he did not con- 
sider the price of bar iron had got to the point it ought to touch, 
it was, however, with the present cost of fuel, a satisfactory one. 

There was only a moderate sort of market on Tuesday's Man- 
chester Iron Exchange, either as regards attendance, or business, 
but a fairly steady tone is being generally maintained, and during 
the week there has been a fair amount of buying in pig iron, con- 
sumers, in many cases, having placed contracts for delivery into 
next year. Quotations for Lancashire and Derbyshire foundry 
Lrands are without alteration. For Lincolnshire foundry, makers, 
in one or two cases, have been endeavouring to stiffen up their 
prices, but with no appreciable success, 423, 6d. net having been 
quoted for delivery Manchester, but 42s. remains generally the 
average figure obtainable. In forge iron, Lincolnshire is not quite 
s> strong, 41s. net cash being now about the average for 
delivery Manchester, and 41s. 8d. for delivery Warrington, 
3olton, and surrounding districts, with Lancashire forge steady 
at about 443. less 24. In outside brands, foundry Middle- 
brough continues very strong, with a further hardening in 
makers’ quotations for good brands, which for delivery by rail 
Manchester now average 46s, 10d. to 47s. net cash, whilst 
merchants would scarcely take under 46s, 1d. to 46s. 4d., with 
443, 3d., the general quoted price, delivered Dock Quays, Man- 
chester. Scotch iron is in some cases rather easier, makers now 
quoting 47s. net prompt cash for Glengarnock, delivered More- 
cambe, Fleetwood, or Garston, and 49s. delivered Manchester, 
with Eglinton about 3d. to 6d. below the above figures. The 
threatened competition of American pig iron, to which I have 
recently referred, makes no appreciable progress, but one of the 
local merchants has bought a considerable quantity at a very low 
price, representing, I understand, about 37s. net cash, delivered 
f.o.b, Manchester, and sample lots are being sent out to 
customers, 

In the manufactured iron trade most of the local makers are 
well supplied with work to keep them fully employed for the next 
month or so, and, in bars, are indifferent about booking further 
business at the minimum rates of £5 10s. for inland sales ; although 
it can scarcely be said that anything appreciably above this figure 
has been got on orders of any moment, the tendency of prices is 
decidedly in an upward direction, whilst for shipment it 1s excep- 
tional where anything under £5 12s. 6d. is being taken for delivery 
f.o.b. Liverpool. Sheets remain firm at £7 5s. to £7 10s., and the 
association list rates for hoops at £6 2s. 6d. for random to £6 7s. 6d. 
for -— cut lengths, delivered Manchester district, with 23. 6d. 
less for shipment. 

The position in the steel trade remains about stationary, prices, 
for the most part, notwithstanding a generally brisk demand, still 
showing no upward move. Hematites maintain a firm tone, 
57s. 6d., less 24, being now the average for ordinary foundry 
qualities, delivered here, but for local-made steel billets £4 7s. 6d. 
net cash is still the full quotation, American competition prevent- 
ing any advance on this figure. Steel bars could still be readily 
bought at £6, and boiler plates at £6 2s. 6d. to £6 5s., delivered 
in this district. 

Business still comes forward satisfactorily in the metal market, 
and makers are kept fully going, especially on orders for loco- 
motive and marine fittings, whilst prices are well maintained at 
list rates, 

The wages question in the important engineering centre of 
Manchester seems now not unlikely to result in some conflict 
between employers and workmen. I have previously intimated 
that a very my feeling prevailed amongst the leading engineer- 
ing firms of the district against granting the advance asked for by 
the workmen, and this was fully confirmed at perhaps one of the 
most influential meetings of the engineering trades employers ever 
held in Manchester, which took place on Tuesday, to consider 
what reply should be given to the application for an advance of 
2s. per week. Mr. Coventry, of Messrs. Smith and Coventry, pre- 
sided, and I understand that with the exception of Messrs. Mather 
and Platt, every engineering establishment throughout the dis- 
trict of any note was directly represented, and that even in the 
case of the firm above referred to, there was an intimation of 
willingness to be guided by the general action of the other 
employers. The result of the meeting was the unanimous adoption 
of the subjoined resolution :— 

“Having fully weighed and discussed the request contained in 
the circular of the Amalgamated Society of Engineers and Allied 
Societies, dated August 25th, 1896, ms | taken into consideration 
the following facts, viz. :— 

‘1, That the week’s work has been reduced from 57} to 53 
hours, 2, That the wage rates are considerably higher in Man- 
chester than in most other competing districts. 3. That during 
the recent depression, wages were not reduced, but the workmen 
were paid at the highest rates on record, while the employers had 
to submit to very low and often unremunerative prices in the face 
of increasing rates and other burdens. 4, That though trade is 
at present active, the prices obtained for much of the work in 
hand leave but a small margin of profit. 5. That sufficient time 
has not yet elapsed either to test whether higher prices can be 
obtained, or to compensate the employers for loss of profit during 
the period of depression. 

“ We, the undersigned employers in the engineering trades of 
the Manchester district, are unanimously of opinion that in the 
best interests of both employers and employed, a general rise of 
wages in this district is not justified, would be inexpedient, and 
cannot at the present time be conceded. At the same time, we 
desire to reciprocate the courteous tone in which the 
request of the Amalgamated Society of Engineers and Allied 
Societies is couched, and trust that the good feeling which has so 
long existed between the Manchester workmen and their employers 
may be maintained.” 

It may, perhaps, be interesting to add to the above a communi- 
cation I have received personally from a representative of one of 
the large engineering firms in the district, who comments on the 
statements put forward by the men with regard to wages in other 
Cistricts, and especially with reference to those ruling in Sheffield. 

This,” he writes, ‘‘is not a fair comparison, as the steel, gun, 


and armour-plate makers can afford to pay good wages, as the cost 
of the production is not affected b: the rate paid to mechanics. 
There are only two firms in Sheffield that occasionally go in the 
open market for orders, and these works are kept going principally 
on local orders, let to them by the large steel makers. Another 
item is that the men have been working fifty-four hours per week 
in the Sheffield district up to the present time. The s district 
is the proper one to take for comparison as to the rate of wages 
paid and hours worked, because it is the Leeds and low-paid 
districts of Yorkshire that meet the Manchester employers in keen 
competition for tools, locomotives, and general mechanical work, 
including — presses, and pumping installations, and until 
Leeds and district get up to a level with the Manchester district I 
do not see how it is possible to pay higher rates in Manchester. 
So far as I can learn, ffty-four hours is still the week worked by 
the Yorkshiremen, and if the Unions made 32s, the mininum per 
week of fifty-three hours in the Leeds district there would be a 
chance of getting back some of the trade that has been slipping 
away during the last twenty years ; as it is, our trade is still going, 
and another advance would kill it altogether.” 

As several of the official representatives of the workmen are 
this week attending the Trades Union Congress at Edinburgh, it 
is scarcely probable that any definite decision with regard to the 
employers’ refusal of the liam, which has been formally com- 
municated to the Joint Committee, will be come to during the 
next few days. So far as I can gather, however, there is a very 
determined feeling amongst the workmen to insist upon an 
advance in wages, in which, of course, they are supported by the 
increased rates of wages recently conceded in various engineering 
centres throughout Lancashire. It would, however, be premature 
to express any opinion as to what the possible outcome of the pre- 
sent situation may be. It can only be hoped that the disastrous 
results to the industrial interests of the district which would 
inevitably follow on a conflict between labour and capital, and 
which would seriously throw back the revival of activity that has 
set in since the commencement of the year, may be averted. No 
doubt further negotiations will take place, and when the employers 
receive a reply from the Joint Committee of the trades union 
societies, another meeting of the representatives of the engineering 
trades will be convened. 

The coal trade shows no material improvement, the demand 
throughout continuing slow, with very few collieries working above 
four days per week, House coals are in extremely limited request 
for the time of the year, this being mainly due to the large weight 
of buying which care forward during July. At the pit mouth 
best Wigan Arley does not average more than 9s. 6d. to 10s.; 
Pemberton four-foot and seconds Arley, 83. to 83. 6d.; common 
house coal, 6s. 6d. to 7s. per ton. Steam and forge qualities meet 
with a fair demand, but supplies are plentiful, owing to the com- 
petition of surplus quantities offering from the Midlands, which are 
com age here at extremely low figures, common round coals being 
freely offered at 4s, 6d. at the pit, whilst in Lancashire prices 
scarcely average more than 5s. 6d. to 6s. per ton. Requirements 
for engine fuel are still considerably affected by the holiday 
stoppages, and —— continue fairly plentiful on the market, but 

rices are generally steady at late rates, common slack averaging 

s. to 3s. 6d., and best sorts 4s. 3d. to 4s. 9d. per ton. 

Shipping remains depressed, with 7s. to 7s. 3d. the full average 
for ordinary steam coal, delivered Mersey ports, or Manchester 
Ship Canal. 

Barrow.—The hematite market remains firm, with a good business 
doing, and makers find a ready market for the output of the 
thirty-six furnaces in blast, as compared with thirty in the corre- 
sponding week of last year. The value of iron is well maintained, 
and makers quote mixed Bessemer numbers at 48s. to 49s. 6d. per 
ton, net, f.o.b. Forge and foundry iron is quiet, and is not quoted. 
During the week operations in warrant iron have taken place at 
prices varying from 47s, to 47s. 44d., with sellers at 47s. ld. net 
cash, and buyers at 47s. 04d. Stocks have been further decreased 
during the week by 791 tons, and now represent 310,343 tons, or 
21,168 tons more than was in stock at the Sigteaite of the year. 

In iron ore a good demand exists for the better qualities, and 
full supplies cannot be obtained, with the result that more attention 
is devoted to Spanish ore, which is in good demand and in large 
import. Efforts are being made to increase the production of the 
best ores in the district, but too little attention it is feared has 
been devoted to the work of prospecting for new finds. Average 
native qualities are quoted at 10s. per ton, net at mines, and best 
sorts are at 14s, to 14s, 6d. 

The steel trade is very busy. Heavy rails are in liberal request, 
and makers have already a large number of orders on their books. 
Prices are steady at £4 10s, to £4 12s. 6d. per ton net f.o.b. A 
good demand exists for plates and all descriptions of shipbuilding 
material. Billets and hoops are in steady request. The merchant 
steel trade is brisk. Steel foundries are busy, especially in heavy 
castings. 

Shipbuilders and engineers are tendering for some important 
contracts, but no new orders are reported during the week. 

The coal trade is still quiet, and prices are easy. Coke is steady 
at late rates. 

Shipping returns are not so good as they have been of late. 
During last week 2135 tons of pig iron and 11,248 tons of steel 
were shipped from West Coast ports, as compared with 11,599 
tons of pig iron and 11,500 tons of steel in the corresponding week 
last year, being a decrease of 9464 tons of pig iron, and 252 tons 
of steel. The total shipments this year to date represent 219,825 
tons of pig iron and 342,338 tons of steel, as compared with 209,320 
tons of pig iron and 267,506 tons of steel in the corresponding 
period of last year, an increase of 10,505 tons of pig iron and 74,832 
tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A MORE settled state of affairs has prevailed during the past 
week in the South Yorkshire coal district than has been the case 
for some little time. Although business is generally pretty quiet, 
house-fuel in all its branches is well inquired after. The metropolis 
has been taking about an average tonnage, the keen competition of 
seaborne coal still continuing. ther a decreasing trade is experi- 
enced with the Eastern counties and the smaller markets. Quota- 
tions are as follow:— Silkstone, 7s. 6d. to 8s, for the finest 
hand-picked qualities ; inferior sorts can be purchased at 7s, 3d. 
to 7s. 6d. per ton. Barnsley coal, which is produced in excess of 
the demand, is obtainable from 6s. 6d. to 6s. 9d.; and secondary 
sorts and thin seam coal from 5s, 3d. to 5s. 6d. per ton at the pit 
in quantities. There is an excellent request for steam coal. A 

tonnage is being sent, both by rail and water, to all the 
Yorkshire ports for exportation, A large amount is being for- 
warded to Germany, Russia, Sweden, and Norway, and other 
foreign countries. Grimsby is doing a fair trade with some of the 
local collieries, in spite of the influx of Derbyshire coal to this 
rt. There has been less coal sent over the Manchester, Sheffield, 
and Lincolnshire line during the last week or two, owing to the 
Doncaster Races. The coal traffic over this railway is now 
managed in an admirable manner during the race week, the 
special arrangements made causing very little delay to occur, 
slihough one or two trains are withdrawn on the St. Leger and 
Cup days. Coal for contracts is still supplied in large quantities 
as ) Be as 7s. per ton, best steam coal realising 7s. 6a. to 7s. 9d. 
per ton on the open market, whilst the secondary qualities only 
realise 6s, Jd. to 6s. 9d. per ton at the pits. Gas coal is only in 
moderate demand, and will remain in that state until stocks are 
cleared off. Small coal, slack, and smudge are plentiful, prices 
being in favour of purchasers. Good screened slack realises &. 3d. 
to 3s. 9d. per ton, while ordinary pit slack is sold at 2s, 3d. to 
2s. 6d. per ton, with smudge at ls. 6d. per ton. An average 
demand prevails for coke, which is produced in er quantities, 





and is consequently better to buy. Both Derbyshire and North 





Lincolnshire are ordering freely for smeJting purposes, and a good 
average of the large output is forwarded to these two districts. 
Values rule from 10s. 6d. to 11s. 6d. per ton for best qualities, but 
secondary samples can be purchased at about 6d. per ton less, — 

No material change has re in the heavy industries, 
Steel of every description is in good demand, and a similar remark 
applies to all classes of iron. Quotations run as follow :—Hema- 
tites, from 54s, 6d. to 57s. 6d.; Bessemer billets, of special carbon, 
£5 12s. 6d. to £6; bar iron, £5 10s. at makers’ works ; Siemens- 
Martin acid steel, £7 10s. per ton for average qualities. Business 
in railway material continues exceptionally satisfactory. Many of 
the large establishments have far more orders than they can 
possibly produce at present, and these will find plenty of work for 
months to come. e contracts for rolling stock given out by the 
Manchester, Sheffield, and Lincolnshire Company wil] contribute 
to keep the works going, as delivery is extended over a long period. 
Numerous inquiries are coming in from India and South America, 
while considerable orders have of late been received from South 
Africa. Western Australia has been placing requirements at a 
faster rate than the northern and eastern portions of that colony. 
The South-Eastern Company has just placed an order for a 
number of vehicles, and are receiving tenders for a considerable 
number of new engines. The nut and bolt trades, and all 
specialities connected with railway business, are full of work. 

The marine department, however, is not so well employed. 
Trade is slacker than has been experienced for a long time. Some 
good orders for shafting for the new battleships given out by the 
English Government have, we understand, been placed in this 
district. Beyond these orders, and the expectations that similar 
work for the first-class cruisers will be placed in this district, 
there is nothing new of exceptional importance to report. 

In the lighter industries trade is fairly satisfactory. An un- 
usually quiet trade is being done with the United States in 
cutlery, steel, and other goods. Some good orders are in hand for 
carvers, steels, butchers’ knives, and fine cutlery. It is not gene- 
rally expected that any improvement will take place till after the 
presidential election in November, when some idea of the tariff 
‘* reforms ” will be obtained. Orders are coming in freely from 
the Transvaal in steel, tools, cutlery, and general hardware. 
Most local houses doing business with South Africa state that a 
distinct improvement has set in with nearly all the mar<ets in 
that region. Good reports are being received from the South 
American, Indian, and other Eastern markets, with the exception 
of Turkey, where the outlook is very discouraging, with consider- 
able apprehension that there will be no change for the better this 

ear. 

, A gratifying feature of recent trading has been a distinct im- 
provement in the stove grate industry, which is largely carried on 
in Sheffield and Rotherham. The call from the home markets has 
been augmented by a revival in foreign countries, and sone ex- 
cellent orders for high-class, as well as the ordinary range of 
goods have come into this district. A good deal is done in the 
brass business in Rotherham, and the trade in that speciality is 
very brisk, giving the key to the building trade in these parts, the 
builders’ furnishings being largely manufactured bythe Rotherham 
brass firms. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE labour difficulty in the Clyde engineering industry, which 
threatened to extend to the North of England estabiishments at 
the close of last week, seriously interfered with business in general 
in this district, causing buyers to hold off, and leading to easier 
prices in some branches of the trade. There can be little doubt 
that if the dispute on the Clyde had not been settled, and the men 
there had been locked out, the North of England firms would have 
taken a similar course ; in fact, notices were given at most of the 
engineering works to 25 per cent. of the men to cease operations 
next Saturday. Now, however, that difficulty has been removed, 
business has become as brisk as it was before, and all that was lost in 
prices has been regained. Good contracts have this week been 
booked at better prices than have ruled since the spring, and 
generally the prospects are reported to be very favourable. 

Stocks of pig iron in the public warrant stores are decreasing 
rapidly, prices of other metals are improving, the shares of railway 
and industrial companies are steadily increasing in value, and 
deliveries of pig iron, both to local consumers and for export, are 
very heavy. Last month the shipments of pig iron from the Cleve- 
land district were the best on record, but this month, if they con- 
tinue to the end at the same rate as they have hitherto 
maintained, they will be even larger. Judging from the 
number of vessels chartered, and the large quantity of iron 
already sold for delivery this month, the exports will be 
very satisfactory. Up to Wednesday night they had reached 
from the Cleveland district no less than 39,412 tons, as compared 
with 25,671 tons last month, 26,508 tons in July, and 27,397 tons 
in September, 1895, to 9th. One striking feature of the exports is 
the unprecedented quantity of pig iron shipped from the Tees 
to Hamburg. Exports oversea generally are very satisfactory, 
and it is necessary that they should reach at least 100,000 tons 
monthly, if the production is kept up at anything like its present 
rate, which is the largest ever known, otherwise the stocks will 
increase. There are now ninety-five furnaces in operation in the 
North of England, this being nine more—10 per cent. more—than 
in September last year. Nevertheless, at present the consump- 
tion exceeds the production, and is likely todo so next month also, 
but in the winter months some reduction of make will be necessary, 
if stocks are not to be increased. The stock of Cleveland pig iron 
in Connal’s public warrant stores is being reduced as rapidly as it 
was last month ; on Wednesday night it was 176,996 tons, or 4913 
tons decrease for the month. 

Business in No, 3 Cleveland G.M.B. pig iron has this week been 
done by makers and merchants alike at 38s. per ton for this 
month’s f.o.b. delivery, but producers of some of the leading 
brands will not sell under 39s, Not much has been obtainable 
from anybody at less than 38s., though at the close of last week, 
owing to the unfavourable influence of the engineers’ difficulty, 
there was business done at 37s. 74d. A few second hands have 
been taking 37s, 9d. for prompt, and 38s. for delivery over the 
rest of the year. Cleveland warrants, which last Friday fell to 
37s. 64d. cash, improved this week to 37s. 114d. cash, the best 
_ that has been known since last April, but dropped again on 

ednesday to 37s. 9d. No. 1 Cleveland pig iron is in good 
request for the Continent, and realises 39s. No. 4 foundry is at 
36s. 9d.; grey forge, 36s, 3d.; mottled, 35s. 9d.; and white, 35s. 6d. 
The last two qualities have become more plentiful of late, the 
furnaces producing a larger proportion than usual, a circumstance 
which the makers regret, because it is much less profitable to 
produce white iron than No. 3. The cost of the two is practically 
the same, but 2s. 6d. less has to be accepted for the former than 
for the latter. Mixed numbers of Cleveland hematite pig iron 
are quoted at 45s. 9d., but in some cases 453. 6d. per ton for 

rompt f.o.b, delivery is not refused. Comparatively little of the 
Cleve and hematite pig iron is shipped—about one-sixth of that 
made, whereas more than three-fourths of the ordinary Cleveland 
iron produced is exported. Rubio ore is firm at 12s. 9d. per 
ton delivered at Tees wharves. It has been reported that the 
— Government have decided to puta duty equal to about 
2d. per ton upon the iron ore shipped from that country after the 
end of this month, but the question has not been determined yet. 

The August statistics of the Cleveland Ironmasters’ Association 
were fairly satisfactory, but by some were considered disappointir g, 
for they expected that with such an enormous shipment of pig 
iron as 118,761 tons, and a decrease of production into the bargain, 
there would have been a larger decrease in the stock of Cleveland 
iron than 8002 tons ; in fact, some of them were reckoning uron 
double that decrease. The decrease was less than was anticipated, 
because a larger proportion than usual of the iron exported was 
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hematite, &c., iron, 24,030 tons, whereas in July only 12,000 tons 
were shipped. The production of Cleveland pig iron was reduced 
5890 tons from the July record, and of hematite 1039 tons, total 
6929 tons, this being caused by the stoppage of the furnaces on 
August 14th, in order that the men might hold their demonstra- 
tion in favour of the eight-hours day. Of the 95 furnaces in opera- 
tion, 49 were making ordinary Cleveland iron, and 46 hematite, 
&c., there being a decrease of one in the furnaces producing Cleve- 
land iron. Messrs. Bsll Brothers blew out a furnace making 
Cleveland iron at Port Clarence, the North-Eastern Steel Co. blew 
out one producing basic iron at the Acklam Ironworks, and Messrs. 
William Whitwell and Co. blew in one to produce hematite iron at 
Hornaby Ironworks. Makers did not reduce their stock of unsold 
Cleveland iron, but increased it 9624 tons, the decrease being in 
the stores. The following is the official summary of the production 
and stock—the latter being of Cleveland iron only, as no record of 
the stock of hematite, &c., iron is forthcoming :— 


Make of Pig Iron. 


















































1896. 
Decrease 
August; July 
Tons | Tons Tons 
Cleveland pig iron, Middlesbrough. . -| 107,216 | 111,718 4497 
Do., outside Middlesbrough ae | 16,685, 18,078 1893 
Do., whole district .. .. .. «2 « | 123,901 | 129,791 5890 
Other kinds of pig (including hematite,| 
spiegel, and basic pig iron), whole district) 135,999 | 137,038 1039 
Total of all kinds, whole district . | 259,900 | 266,829 6929 
Number of furnaces on Cleveland pig iron at 
end of month, whole district ee awnt. be 49 | 50 1 
Do. on hematite, &c., at end of month, whole | 
WR sa Ss 450. oe hs) sO he Sa se 46 46 _ 
Total 95 96 1 
Stocks of Cleveland Pig Iron. 
1896. 
—_—— —— Increase} Decrease 
Aug. 31 July 31 
Tons Tons Tons Tons 
Makers’ stocks, Middlesbrough ..| 109,776 100,154 9,622 _- 
Do., outside Middlesbrough .. 8,571 8,569 2 _ 
Do., whole district .. .. .. ../ 118,347 108,723 | 9624 | — 
Makers’ stores, whole district 15,243 =—:18,210 — 2,967 
Public stores :— 
N.E. Railway Company’s --| 25,210 27,985 _ 2,775 
ag rt eee --| 181,909 193,793 a 11,884 
ee -»| 340,709 348,711 _ 8,002 








Most branches of the finished iron and steel industries continue 
to exhibit improvement ; but in the demand for shipbuilding iron 
and steel there has appeared a lull, which has led some of the 
manufacturers to reduce their quotations by half-a-crown per ton, 
and now steel ship plates are obtainable at £4 17s, 6d, less 25 per 
cent. f.o.t. Bridge and boiler plates, however, are not affected. 
Sheets are in quieter request, and are somewhat less stiff in regard 
to price. The bar trade is very active, and manufacturers find it 
difficult to satisfy all the requirements of customers, who now 
readily pay £5, less 2} per cent. f.0.t., for common iron bars. 

The report of the directors of Palmers’ Shipbuilding and Iron 
Company is a more hopeful document than they have been able to 
issue for several years. The operations of the year have resulted 
in a profit, and they are now well supplied with orders. They have 
in hand for her Majesty’s Government contracts for eight torpedo- 
boat destroyers, and two cruisers. Large steamers are also being 
built for the Peninsular and Oriental Steam Navigation Company, 
the Hamburg American Company, and other owners, and the 
company’s yard at Howdon has had to be reopened. A portion of 
the company’s buildings and plant are to be utilised in the manu- 
facture of cycles, with a view to the construction of motor cars, 
when the demand arises. The directors have been carefully advised 
by experts in this matter, and they believe that, with small expen- 
diture, profitable results can be obtained. The steel works and 
blast furnace departments have yielded improved results, and 
further improvement is confidently poet Considerable ex- 

nditure has been made on the blast furnaces, of which four are 
in operation. A portion of the expenditure has already been pro- 
vided for out of revenue, and it is intended that the whole amount 
shall ultimately be extinguished by this means. The graving dock 
bas been well employed, and there is now greater activity in all 
the company’s business. 

With respect to the testimonial to Sir Wm. Gray, a meeting of 
the committee on Tuesday decided that this should take the form 
of a statue to be erected in West Hartlepool. The cost will be 
£1000, of which already £800 has been subscribed or promised. 
A sub-committee, consisting of the Mayors of Hartlepool and West 
Hartlepool and Mr. George Pyman, was appointed to carry the 
matter forward. 

Mr. R. Ropner, jun., of the firm of Ropner and Son, ship- 
builders, Stockton, has just patented a new type of steamer, 
which he has called the ‘“‘ patent trunk steamer,” which is to em- 
brace all the advantages of the well deck and partial-awning 
deck steamers, as well as those built as spar deckers with only one 
deck laid. The type will be a first-rate deadweight carrier, and 
an ——_e- carrier of light cargoes, and she will carry large 
cargoes of both on a very light draught. It is also claimed that 
such a vessel will make a first-rate timber ship, as she can carry 
her trunk full during the winter as well as the summer, in addition 
to being able to take deck load, while she can be cheaply adapted 
to carry cattle on deck. She can also be built more cheaply than 
ordinary steamers. The shifting of cargoes in such a steamer will 
be reduced to a minimum, as she will be a self-trimmer, her trunk 
acting as a feeder to the holds. The working deck is on the top 
of the trunk, and is, say, 7ft. higher than in an ordinary steamer, 
and thus is much safer for the crew. The hatches are in the 
trunk deck, and considerably higher out of the water than in an 
ordinary steamer. 

The coal trade is on the whole depressed, and shipments are dis- 
appointing, especially of steam coals to the Baltic, last week’s 
exports being specially unsatisfactory, while from North-Eastern 
ports last month the shipments of coal altogether amounted to 
1,640,018 tons, a decrease of 133,906 tons as compared with August 
last year. In East Durham the dulness is acutely felt, and there 
no fewer than eight collieries, employing about 10,000 men and 
boys, have recently been either closed or will be shortly on account 
of unprofitable working. Prices are so low that old collieries, 
where the haulage is long and the coal not easily got, can scarcely 
be worked at a profit. The North Bitchburn Coal Company, after 
having had a year’s experience with the Coppée coke ovens at 
Randolph colliery, near Bishop Auckland, has decided to erect a 
battery of them at their Evenwood Colliery also. For the post of 
agent of the Durham Miners’ Association there are twenty-six can- 
didates, a good many of them, however, having been nominated by 
one colliery only. There are four who have been nominated by 
more than a dozen collieries ; Mr. William House, West Auckland, 
having 20 nominations; Mr. T. H. Cann, late Castle Eden, 17; 
Mr. P. Carling, 14; and Mr. William Golightly 12, The election 
will be completed by the 19th inst, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 





PERHAPS the most important item of trade news this week is 
the return to work of the employés of Messrs, Dunsmuir and 





Jackson, engineers, Glasgow, whose strike against free labour a 
few weeks ago led to notices being posted of a lock-out of the 
engineers on the Clyde, at Belfast, and on the Tyne. The men 
resumed work on Tuesday, and the non-union man, Cook, still 
remained in the employment of the firm. The principle of ‘‘ free 
labour,” for which the employers contended, has thus been vindi- 
cated, and what threatened to be a most unfortunate labour crisis 
averted. 

The Glasgow pig iron market at the opening on Monday re- 
flected the feeling of returned confidence and satisfaction occasioned 
by the close of the engineers’ dispute. Prices had declined rather 
severely last week, Scotch ironand hematite each losing about 6d., 
while Cleveland was 3d. lower. Scotch warrants touched 45s, 11d., 
Cleveland 37s. 5d., and Cumberland hematite 46s. 114d. cash. 
This week Scotch recovered to 46s, 4d., hematite to 47s. 4d., and 
Cleveland to 37s, 10d., the price for delivery in one month being 
proportionally higher. There appears to have been rather a desire 
to sell on the head of the finish of the labour troubles, in order to 
obtain a profit on the upward movement, and the result of this 
was that prices gave way to some extent. 

The market for makers’ iron is steady, and the prospect has 
improved, with the assurance of continuous work, when it was 
thought to be about to be interrupted. There is not, however, 
much actual change in prices. Govan and Monkland, No. 1, are 
quoted, f.o b. at Glasgow, 47s.; No. 3, 45s. 9d.; Wishaw and 
Carnbroe, No. 1, 47s. 3d.; No. 3, 46s.; Clyde, No. 1, 49s.; No. 3, 
47s.; Gartsherrie, Calder, and Summerlee, No. 1, 50s.; No. 3, 48s.; 
Coltness, No. 1, 52s. 6d.; No. 3, 48s.; Glengarnock, at Ardrossan, 
No. 1, 49s. 6d.; No. 3, 45s. 6d.; Eglinton, No. 1, 47s, 6d.; No. 3, 
45s. 6d.; Dalmellington, at Ayr, No. 1, 47s.; No. 3, 45s.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s. 6d. 

Business in Scotch pig iron with foreign countries is upon a small 
scale, and there appears hardly any chance of an early improve- 
ment. The shipments in the past week, coastwise and abroad, 
have been 6743 tons, against 6295 tons in the same week of 1895. 
There was dispatched to India 680 tons, Holland 490, Germany 
460, South America 100, United States 20, Australia 145, France 
10, Italy 100, Belgium 45, China and Japan 200, Spain 45, other 
countries 115, the coastwise shipments being 4333 tons, compared 
with 3830 tons in the corresponding week of last year. 

Stocks of pig iron show little change, there being a small decrease 
of 30 tons on the week in the Glasgow stores. At the same time 
the output of ordinary Scotch iron has been increased to the extent 
of about 700 tons per week. Makers are disposing of a large pro- 
portion of their output direct to consumers and merchants. Sa. 
siderable imports of both hematite and ordinary pigs are taking 
place from the North of England. The past week’s arrivals from 
the Cleveland district were 7190 tons, showing an increase of 733 
tons over the imports in the same week of last year. Scotch con- 
sumers are taking good supplies from Middlesbrough, the iron of 
that district being much wanted in foundries. 

There are now 44 furnaces producing ordinary iron, 28 hematite, 
and five basic, the total number of furnaces in blast in Scotland at 
present being thus 77, compared with 76 last week, and 78 in the 
corresponding week of last year. 

The demand for shipbuilding steel rather fell off in the last few 
weeks, the result no doubt of apprehensions that work on the 
vessels might be stopped by the engineering dispute. That 
affair being now settled, it is likely that the requirements of 
shipbuilders and engineers will soon become of more importance, 
The requirements of the a builders have of late been very 
large. The Steel Company of Scotland report that the output of 
material in the last twelve months has greatly exceeded that of 
the preceding year, and is the largest since 1891. The average 
price realised for steel by that company is only slightly better 
than in the previous year, but considerable benefit has been derived 
from the low price of fuel. It may be added here, that in the 
past twelve months the Steel Company of Scotland has spent 
£16,400 out of revenue in additions and improvements to plant, 
from which substantial economy is expected 

In the foundries and malleable ironworks there is a great deal of 
activity, and locomotive and general engineers are in many cases 
very busy. 

The coal trade promises well, although the improvement is not 
very rapid. Shipments at Fife ports are rather disappointing, but 
elsewhere they are good. The clearances for the week amount in 
the aggregate to 164,367 tons, compared with 165,328 in the pre- 
ceding week, and 165,154 in the same week of last year. In the 
Glasgow market there has been a good demand for best ell coal, 
and there is a better inquiry for steam coals, which had long been 
flat. Main and splint coals sell fairly well, and all sorts of fur- 
nace coals and dross are in brisk request. Main coal is quoted 
f.o.b. at Glasgow 6s. 3d. to 6s. 6d.; splint, 6s. 9d. to 7s.; ell, 6s, 9d. 
to 7s.; and steam, 7s. 6d. to 7s. 9d. per ton. In Ayrshire prices 
are steady, and the output of the collieries is being carried away. 

The colliers in several districts have approached their employers 
for an advance of wages, but this has been declined, on the ground 
that it is not yet justified by the condition of trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A BEGINNING is being made at Dowlais Ironworks, I hear, for the 
adoption of the electric hght throughout the whole of the great 
establishment. This will entail an outlay of many thousand 
pounds sterling, and may be taken as an indication that the old 
works will be maintained on the progressive scale which 
characterises the new works at Cardiff. Probably it is rather 

remature to calculate, that next year will witness such an 
improvement in water supplies at these works as will prevent 
occasional stoppages on account of drought; but the progress 
at the Upper Nenadd Reservoir is sufficiently marked to 
give reasonable hope of ample supplies in the course of another 
year or two. The Nenadd is at an altitude, in a most favourable 
gathering ground at the Beacons, as will admirably serve Dowlais, 
while the compensatory arrangements for millowners at Pentwyn 
and Taff Vawr will well serve the needs of Cyfarthfa Works. 

Notwithstanding the heavy rains, many of the industries of 
South Wales, Briton Ferry excepted, continue to suffer for want 
of water. There has been little doing at Dowlais, and all that can 
be said is that the works have been pat into good trim until there 
is a sufficiency of water for regular work. Starting one day and 
stopping the next would be very unsatisfactory. 

Most of the works hold good orders for rails, steel bars, and 
small goods, Rail consignments from Newport to Highbridge 
continue. In the Swansea Valley there is a great deal of briskness 
going on in one department and another. Cwmbwria Works last 
week worked full time. Preparations for a re-start of the steel- 
producing branch at Cwmfelin are forward, and a general start 
certain. Landore Mills, the Milbrook Steel and Foundry Works, 
Wright and Butler’s Works at Landore, and the tube works of 
the Mannesmann Company, and also the Blast Furnace Company, 
are all busy. The new cogging miil at Wright and Butler’s is 
progressing. Four of the eight furnaces in the Valley are active, and 
the eight mills at the Beaufort are in fullwork. The samesatisfactory 
state of things may be stated of the Upper Forest, Duffryn, Pontar- 
dawe, Clydach, Glantawe, Gwrnos, and Ynyswdwin works, Per 
contra, Foxhole Works, from breakages, &c., have not been in full 
work, and there are no signs of the Worcester re-starting. Briton 
Ferry continues to exhibit an exceptional activity. Throughout 
last week the twenty mills and five tin-plate works in this district 
were well occupied ; and though there has been a good make of 
steel bar, the requirements are such that new furnaces at the Briton 
Ferry Steel Works and at the Albion Steel Works are in hand, and 
are being rapidly pushed forward. 

The coal trade at Cardiff is fairly good, and the opinion in the 
best quarters is that an improvement is quietly setting in. 
There is scope for this in the matter of prompt shipment, but on 





Seep 
‘Change this week I hear that inquiries in this direction are on th 
increase. In bulk of tonnage shipped there has not been ivwh 
reason for complaint, the Cardiff ports total for last week 
amounting to close upon 320,000 tons. Swansea also showed a 
fair average. Newport export was 40,464 tons foreign, and 
20,947 tons coastwise. Quotations remain much about the 
same. Best steam coal is now selling in Cardiff for 10s, to 
10s, 3d.; seconds, 9s. to 9s. 6d.; drys, 8s. 9d. to 9s, 3d,: best 
Monmouthshire, 8s. 3d. to 8s, 6d.; seconds, 7s. 9d. to 8s, less 
24, cash 30 days. Small steam is very steady, and a Drak 
demand continues for prompt shipment. Latest prices are:— 
Best, adapted for ships’ bunkers, 5s. to 5s, 3d.; good small steam 
4s, 6d. to 4s, \9d.; seconds, 4s, 3d.; drys, 3s, 9d. to 4s, House 
coal, as may be taken for granted, is on the up grade. Best com. 
mands 10s, to 10s. 6d.; No, 3, Rhondda, 10s. to 10s. 3d.; brush ig 
in quick demand at 9s.; small, 7s. 9d. to 8s. Other qualities 
remain at old quotations. Swansea pricesare unchanged. Patent 
fuel continues in moderate demand, Swansea and Cardiff, with no 
improvement in price. Coke at Cardiff continues brisk, price from 
14s. to 22s. according to quality, and pitwood is slightly better, 
good wood commanding 15s. , 

On ’Change, Swansea, this week, it was reported that most of the 
steel works were busy, but that, chiefly in consequence of the 
sparse supply of tin bars, the condition of the tin-plate trade was 
not improved. In addition, also, tonnage was last week backward 
in coming in, so that the shipment was restricted to 23,093 boxes 
while the quantity received from works totalled 45,745 boxes, 
se present stock in warehouses and vans now amounts to 186,862 

OXeS, 

Pig iron prices have Latest quotation, Swansea, is 
46s, 44d. to 463. 34d., cash buyers; Middlesbrough No, 3 
37s. 10}d.; hematite, 44s, 11d. Welsh bars, iron and steel plates, 
and steel rails remain unchanged. Bessemer steel bars are quoted 
at £4 7s. 6d. to £4 10s,; Siemens, £4 10s. to £4 12s, 6d. Tin-plates 
are tending upwards: Bessemer steel cokes, 10s. to 10s. 3d,: 
Siemens, 10s. 3d. to 10s. 6d.; ternes, 17s. 6d. to 22s. 6d.; best 
charcoal, 143. to 14s. 6d. Block tin, £59,10s, to £59 12s, 6d. Swan- 
sea quotations, anthracite, are 9s. to 11s. 3d., according to quality, 

In arun on the Cambrian this week I noted Staffordshire coal] 
finding its way into Wales, but in small quantities. On the Mid- 
land, which runs in connection, there was a large consignment of 
anthracite from Swansea going Hereford way, for malting and 
hop-drying. A good deal of this was from the Gwann Clawdd 
colliery, Abercrave. 

The half-yearly report of the International Coal Company 
is unsatisfactory. The good feature uf the report issued 
by the directors is the winning of the six-foot seam, 
which, though attended by a large expenditure, gives hope 
for the future. There is now a vacancy for a director, and the 
best policy evidently will be to select a thoroughly practical man, 
and in the list of shareholders a good choice is easy. 

This week an amicable settlement has been brought about at the 
Foxhole Works, Swansea. Seven mills that were idle at the Forest 
Works on Monday, owing to another leakage of the canal, were 
enabled to resume work in the evening. The ‘‘ water burst” in the 
Morriston district has caused considerable hindrance. From 
Tyrcanol Bridge to the Beaufort Works the place was flooded, 
It is evident that the long drought, followed in many quarters by 
severe storms as at Rhyl, suggest close attention to possible inunda- 
tions from clogged watercourses, 


fallen back. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ExcerT a slightly stiffening tendency in the quotations for 
articles that had hitherto been rather neglected, there is no appre- 
ciable improvement to report in the iron trade this week. Inland 
demand is as good as can be, and, generally, the requirements on 
foreign account have also been pretty large, though there is still 
spaco for improvement, 

The raw as well as the finished iron trades in Silesia remain in 
a very brisk condition, and prices continue toimprove. A vigorous 
demand comes in for basic, and also for forge pig: in the manu- 
factured iron department | poy and girders, both light and heavy 
sections, are best inquired for, but there is also a satisfactory 
business done in bars, and at a late meeting of the Rolling Mill 
Convention a rise of M.5p.t. for bars was agreed upon. The 
Silesian coal market is becoming more animated from week to 
week, output as well as consumption being exceptionally brisk. 
The winter's list quotations for 1896-97 have been fixed as follows :— 
Steam coal: M. 8°80 ig ; seconds, M. 6.60 p.t.; small, M. 5°50 
p.t.; best house coal, M. 9 p.t., all net at the pit mouth. 

Compared to the preceding weeks the business in iron and steel 
on the Austro-Hungarian iron market has been just a trifle 
more languid this week. Several large orders for railway mate- 
rial and structural iron are pending, but the question is whether 
these will be given out soon. Owing to the bad weather, which 
has considerably spoilt the harvest, it is generally feared that 
antumn and winter demand in merchant iron will & less active 
than was at first anticipated. At present a regular and fairly 
good occupation is reported at the various iron and steel works, 
but some of the machine factories complain of unremunerative 
prices. The coal trade in Austria-Hungary is rather languid just 
at present, which is in some measure due to a certain reserve on 
the part of consumers, who do not appear to be in the least 
inclined to purchase largely. Exports in Bohemian brown coal 
have been decreasing lately. 

All branches of the French iron business remain well employed. 
Some works are even more briskly engaged than before, and there 
is, consequently, much firmness to be noticed in prices, Plates 
are actively called for, quotations being, for No. 1, 175f. p.t., 
No, 2, 185f. p.t.; sheets, 190f. to 210f. p.t.; steel plates, No. 1, 
160f. p.t.; No, 2, 165f. p.t. at works. 

The position of the Belgian iron industry continues very satis- 
factory, consumption being strong in all departments, The Belgian 
State Railways have invited tenders for the supply of twenty loco- 
motives and 200 passenger cars, worth three million francs, The 
Belgian coal trade is reviving, and the autumn demands begins to 
improve. Engine classes of fuel are in very good call; some pits 
have raised the price for steam coal 50f. p.t., while best house coal 
was advanced 2f, p.t. 

The iron and steel trade in Sweden is as lively as before, and 
demand is so brisk that some establishments had to be enlarged, in 
order to be able to produce the quantities required. The majority 
of the works now only accept orders for spring delivery. ‘There 
were exported, during the first seven months of the present year, 
37,843 t. against 38,338 t. pig iron; castings, 3108 t, against 
2019 t.; bars and blooms, 12,961 t. against 6518 t.; merchant bars, 
97,750 t. against 80,044 t.; scraps of bars, 2105 t. against 2023 t.; 
iron plates of all descriptions, 2047 t. against 1871 t.; wire rods 
2835 t., against 1048 t.; iron wire, 492 t. against 233 t.; nails of all 
sorts, 1315 t. against 1406 t. during the corresponding period of 
last year. Export in iron ore amounted to 629,209 t., against 
420,354 t. last year. Import in iron rails was, 21,298 t. against 
7211 t.; the value of machines imported to Sweden amounted to 
6,222,000 crowns, against 4,836,000 crowns for the same period the 
year before. 

Demand and prices on the Rhenish-Westphalian iron market 
have further improved in the course of the week. Pig iron is ex- 
ceedingly brisk of sale, and the number of orders booked is 
increasing from week to week. The rolling mills report an exces- 
sively strong employment, and higher prices are willingly paid, if 
asked for, nan for all sorts of manufactured iron are very 
numerous, and will probably continue so for some time. A 
vigorous activity is going on at the locomotive and construction 
shops, several heavy orders having recently been booked, and 
there is more fresh work pending, so that a very busy time is 
being looked forward t«., 
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THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 


REPORT. 

Goop attendance on ’Change. The shipments 
of steam coal continues at a fair average, with 
prices very es The house coal demand 
remains very good, with prices firm. The im- 
provement in tin-plates is maintained, with prices 
hardening. All the iron and steel works in this 
district are full of orders. 

Coal: Best steam, 83. 34. to 83, 6d.; seconds, 
73. 9d. to 83.; house coal, best, 10s.; dock 
screenings, 5s. to 5s. 6d.; colliery small, 43, 64. to 
4s, 9d.; smiths’ coal, 7s.; patent fuel, 10s, 3d. 
Pig iron: Scotch warrants, 46s, 2)d.; hematite 
warrants, 47s. 114d. f.o.b, Cumberland ; Middles- 
prough No. 3, 87s. 11d. prompt; Middlesbrough 
hematite, 44s. 10d. Iron ore: Rubio, 12s.; 
Tafna, lls. 64. Steel: Rails, heavy sections, 
£4 12s. 6d.; light ditto, £5 10s. f.o.b.; Bessemer 
steel tin-plate bars, £4 12s, 6d.; Siemens tin-plate 
bars, best, £4 15s.; all delivered in the district, 
cash. ‘Tin-plates: Bessemer steel, coke, 10s.; 
Siemens, coke finish, 10s. 3d.; ternes, per double 
box. 28 by 20 c, 18s. 6d. to 21s, Pitwood: 
15s. 6d. to 15s. 9d. London Exchange Telegram: 
Copper, £48 53.; Straits tin, £59 2s. 6d. Freights 
unchanged. 








TRACTION ENGINES AND 
RAILWAYS. 


Mason Manrtnpin’s Report to the Board cf 
Trade oa the collision near Etchingham statior, 
on the South-Eastern Railway, on the 29th July, 
has just been issued. In this case, as the 
3.40 p.m. down express train from Charing-cross 
to Hastings was approaching the station, on the 
down line, it came into collision with a traction 
engine drawing a thrashing machine, which had 
come to a stand on a private field-crossing, and 
was unable to move. The traction engine was 
driven forward for about 50ft., and was consider- 
ably damaged, and the front bogie wheels of the 
engine of tbe train left the rails, but none of the 
vehicies in the train was damaged, and no person 
was injured. The train was fitted throughout 
with the automatic vacuum brake. 

Major Marindin observes :—‘‘ Looking at the 
fact that the man sent to the station by the 
driver of the traction engine, after the line was 
obstructed, had time to go a distance of about 
500 yards and back again before the collision took 
place, I cannot avoid the conclusion that, if the 
permanent way ganger had been more alive to 
the danger of this traction engine being on the 
line at that time, he might have sent the man 
out to warn the driver of the express rather 
sooner, and that this man might have got further 
than he actually did. He certainly ought to have 
had with him a red flag and detonators, and if 
these had been available the accident would 
almost certainly have been averted. A‘ much 
more important matter for consideration, 
however, than the responsibility attaching to any 
servants of the company in this particular case is 
the question of how such accidents as these are to 
be averted, for the existence of a distant signal 
covering the crossing, and the presence of a gang 
of platelayers within hail, was a mere chance, 
and there are hundreds of field-crossings through- 
out the kingdom with no signals near them. At 
a very large number of these crossings the danger 
of their use by traction engines, shown by this 
accident to be a real danger even under the most 
favourable circumstances, is very great. Some 
are so situated that the view of an obstruction 
upon them is very short, some are especially 
dangerous by reason of their steep approaches, 
and a — great number of them are not so 
construc as to be used by traction engines 
without great risk of the permanent way being 
disturbed by the e of such engines. No 
doubt, there must be many cases where a farmer 
has to cross railways on field-crossings with his 
machines, in order to get access to some of his 
fields, but very often the crossing on the level 
might be avoided (as in this case) by the choice of 
another route. It is, I understand, very doubtful 
whether railway companies have the power to 
prevent the use of field-crossings in any way the 
owners like, and it seems to be absolutely 
necessary that the travelling public should be 
safeguarded: first, by an obligation being 
imposed upon the owners of traction engines to 
give notice at the nearest railway station before 
taking such engines across the line on a field- 
crossing, or occupation crossing, so that the 
railway authorities may take the necessary steps 
for the protection of the public; secondly, by 
conferring upon the railway companies (subject 
to appeal) the power to prohibit absolutely the 
use by traction engines of all unsuitable level- 
crossings,” 








MANGANESE ORE.—These exports from Russia 
were 10,110,000 pouds (165,600 metric tons) in 
— against 8,965,000 pouds (146,850 tons) in 

94, 

STEAMER SERVICE BETWEEN ARKLOW AND 
Waes.—The question of inaugurating a new 
line of steamers to ply across channel between 
Arklow, County Wicklow, and a port in Wales (not 
yet decided on) is now on the tapis, and steps 
are being taken to forward the project by Messrs. 
Kynoch and Co., cordite manufacturers, of Bir- 
mingham, in connection with their Irish branch 
factory at Arklow. With that object in view the 
steam yacht Northumbria, now lying at Cowes, 
has just been purchased for the Kynoch Company, 
and will be utilised for plying to and from Arklow 
and Waies as soon as the necessary preliminaries 
are completed. The N servant belonged 
formerly to the Duke of Bedford, and subse- 
quently to the late Lord Lonsdale. She is 
intended for the general carrying trade, as well 
as for the carriage of explosives, This steamer is 
expected to reach Arklow during the week, where 
she will undergo some slight alterations to fit her 
for the trade she is in future to be engagedin. A 
public meeting of the merchants and traders of 
Arklow will be held in a few days in connection 
with the project, and the public are invited to co- 
operate in the venture for the improvement of the 
commercial interests of Arklow and the county of 
Wicklow in general.— Standard, 








THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*.* When inventions have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


26th August, 1896. 


18,888. Sarety Devices for Vessexs, V. E. Durafort, 
London. 

18,884. PuoroGraPHine Oxssects, G. F. Redfern.—(C. 
W. Schmidt and A. Christophe, France.) 

18,885. Sapp.es, F. Lee, London. 

18,886. PLates, W. F. Harland, London. 

18,887. Ris Forminc Apparatus, W. L. Wise.— 
(Berliner-Kunstdruch-und Verlagsanstalt corm. A. and 
C. Kaufmann, Germany. 

18,888. Gas GENERATING Apparatus, E. Viard and E. 
Geisenberger, London. 

18,889. ELecrric Licut Swircues, A. P. Lundberg, 
London. 

18,890. CiGaReTTE and Cicar Hoxper, R. 8. Horne, 
London. 

18,891. PrepayMENT Gas T. Phillips, 
London. 

18,892. Switch Fuses, C. H. Hall and H. J. Fuller, 
London. 

18,893. Frurp Heatinc Appiiance, F. D. Cummer, 
London. 

18,694. Pepaus, A. J. Boult.—{ M. Mathews, A. and A. 
Jardine, Canada.) 

18,895. BoormakerRs’ AWLS, H. H. Garlick, London. 

18,896. Morpantinc Woor, A. .M. Clark.—(#. dH. 
Boehringer, Sohn, Germany.) 

18,897. Hanpie-Ban for Cycies, J. T. Lancaster, 
London. 

18,898. Parce. Carriers for Cycies, C. Christie, 
London. 

18,899. Device for Sewers, J. M. Robinson and W. 
Fielden, London, 

18,900. Fixinc Pygeumatic Tires to their Rims, A. 
Gower, London. 

18,901. Motor Driven VeLocipepes, C. Morel and H. 
Gerard, London. 

18,902. PNeumatic Tires for Cycies, J. Higginbottom, 
London. 

18,903. ProvectiLes for Fire-arms, H. F. Smyth, 
London. 

18,904. PHorocrapH CHANGING STerREoscore, W. A. 
Fried, London. 

18,905 Evevatep Raitways,C. D. Abel.—(E. L. Erben, 
Germany.) 

18,906. Garments for FemaLe Cycuists, F. Hooper, 


London. 
Imray.—(0. 


18,907. CoIN-FREED 
Valdobra, Belgium.) 

18,908. Writina Desk, F. C. Lehfeldt and J. Stevens, 
London. 

18,909. MeTrHops of Proputsion, D. Cook, Richmond, 
Surrey. 

18,910. Apparatus for Rincinc Beuis, T. J. Rorke, 
London, 

18,911. TreaTinc the Leaves of Pats, C. E. Osman, 
London. 

18,912. TeLEPHONE Systems, M. Freudenberg, London. 

18,918. Cranks for Bicycies, D. D. Norton, London. 

18,914. Means by which a Hostite Fieet may be 
RENDERED PoweR.ess, R. J. Crowley and W. O. 
Baker, London. 

18,915. Separation of Rare Earrtus, B. Kosmann, 
London. 

18,916. Curtine Toors, W. R. Lake.—(F. J. Garnier, 
Belgium.) 


METERS, 


Apparatus, H. 


27th August, 1896. 


18,917. Automatic Music Turnover, H. J. Perry, 
Brighton. 

18,918. Maxine Tuses from Incots, T. V. Hughes, 
Birmingham. 

— BRAKE ARRANGEMENTS, &c., J. Adair, Water- 
ord. 

18,920. Bicycte Driving Mecuanism, A. O. Collier, 
Manchester. 

18,921. ArTiriciaL Baits for Fisuinc, M. Carswell, 
jun., Glasgow. 


18,922, Construction of Iron Suips, R. Laird, 
Margate. 

18,928. SHutTLes for Weavine Looms, J. Waddington, 
Bradford. 


ord. 
18,924, Propucina Ozone Soivutions, A. Spranger, 
Manchester. 
18,925. HaNnDLE-BaRS of Bicycies, H. H. Andrew, 
Manchester. 
18,926. Bicycies, J. Stuart, Glasgow. 
18,927. Tupes, J. Stuart, Glasgow. 
18,928. CLorHes Horsg, W. Bryce, jun., London. 
18,929. DutcH Ovens, J. Millward and D. Davidson, 
Birmingham. 
18,930. Stokinc Furnaces, L. W. G. Flynt and A. 
Cotton, Liverpool. 
18,931. Door Atarms, A. E. Studd, London. 
18,932. Screw Prore.uers, W. MacLeod, London. 
18,933. SHutrLe Guarps for Looms, J. Grayson, Man- 
chester. 
18,934. AppLiaNce for Batas, J. and J. Renwick, 
Manchester. 
18,935. Makino Ice, W. Hutchinson, Salford. 
18,936. Tosacco Pire, W. Coppin, Cardiff. 
18,937. Articles for Persona, Wear, W. Petchell, 
Manchester. 
18,938. EARTHENWARE Sinks, H. R. Mansfield and E. 
Grice, Burton-on-Trent. 
18,939. Cain Rests for Viotins, &c., R. Standring, 
Accrington. 
18,940. Optarntna Sepacic Acip from Woot, Fr. Sahl- 
feld, Birmingham. 
18,941. Hoistine and Lowerine Gear, R. Maguire, 
Glasgow. 
18,942. ADJUSTABLE Spanners, J. Reid, Millom. 
18,943. Hook or Catcu for Prcrurgs, N. McLean, jun., 
Glasgow. 
18,944. Puzzie, W. B. Ballantine, jun., Glasgow. 
18,945. Tent Firtrnes for VoLuNTEERs, R. Hook, Bir- 
mingham, 
18,946. Hatrer Tyine Appiiances, B. Dickinson, 
Sheffield. 
18,947. Fotpinc Boox and Picture Stanp, R. Bates, 
London. 
18,948. OBSTETRICAL Forceps, G. G. Ponchielli.—(M. 
Pazzi, Italy. 
18,949. Or. Parntino, C. CO. Schirm and O. Lessing, 
London. 
18,950. Tack Hoxpers, I. O. Littlefield and J. T. 
Bartlett, London. 
18,951. ELecrrican AccumMuLaTors, A. Conder and 
E. P. Michelot, London. 
18,952. Lamp Wicks, G. D. Castleden, London. 
18,953. Cyanipe of Potassium, H. W. Smith, London. 
18,954. Preumatic Tires, J. T. Trench, London. 
18,955. A Pneumatic Rivet Houper, E. Gunnell, 
London. 
18,956. Burners for Gas Lamps, R. Giibel, Berlin. 
18,957. Preumatic Tires; for Cycies, D. Allport, 
London. 
18,958. ConstRucTION of Drivine CHains, J. Favets, 
London. 
18,959. PREVENTING ENGINES RUNNING-OFF Rats, W. 
Woodman, Dorking, Surrey. 
18,960. Compinc Macuines, C. D. Abel.—(N. Schlum- 
berger and Co., Germany.) é 
18,961. Cuurns, T. E. Bennett, London. 
ag on MEcHANISM for PRoPELLING CyciEs, A. Mitchell, 
ndon. 
18,963. Steam Enctnes, Easton, Anderson, and Goolden, 
and J. Bjéirnstad, London. 
18,964. WEATHER Strips for Doors, &c., J. Hewitt, 


London. 
18,965. CycLe Pepais, J. P. Croft and F. E. Slater, 
London, 





18,966. Cycies, J. E. Phillips, London. 
18,967. Compinc Macuines, H. E. 
de 


Newton.—{ The 

Société Alsacienne Constructions Mécaniques, 
France.) 

18,968. CURRENT-ACTUATED BELL Buoys, A. L. Wood- 
worth, London. 


18,969. Stram Boiters, J. McG. McCulloch, Liver- 
pool. 
— Toy Horsgs and the like, A. Heath, Birming- 


am, 
18,971. Cuirps for the Enps of Wire Rorgs, D. Thomas, 





19,054. Sarety Perroteum Lamps, J. J. C. Knight, 
Birmingham. 

19,055. Brezcuine for Horses, C. M. Gonne, London. 

— Sewace Purirication, A. H. Constable, Pens- 

urst. 

19,057. Preumatic Treaps, R. T. Martin.—(z. £. 
Martin, India.) 

19,058. Cranks and Drivinec Axes, L. A. McLeish, 
London. 

19,059. AceryLeNE Gas, W. P. Thompson.—(D. H. 
Chivert, France.) 

19,060. Pressure Py. F. 
Ch London. 


INDICATING APPARATUS, 





ndon. 
18,972. Groves, F. J. J. Gibbonsand C. W. Ir ger, 
Lo: 


ndon, 

18,978. Merauiic Firrines for Suprortinc SHELVES, 
H. Gatt, London. 

18,974. ELecTRICALLY SmELTinG Mertats, J. L. Dobell, 
London. 

18,975. Brakes, H. Eastcott, London. 

18,976. CLEANING INTERIOR of Lamp Guasses, D. Scott, 
London. ; 

18,977. Pweumatic Tires for VeLocipepes, A. H. V. 
Houtum, London. 

18,978. SMOKE-CoNSUMING APPARATUS, J. E. Bingham, 
London. 

18,979. Construction of VELOcIPEDEs, F. J. Measures, 


London. 

18,980. Reets for Sewinc TureaD, &c., H. V. Dodd, 
London. 

18,981. Actp Satts of Piperazine, &c., A. Koelliker, 
London. 

18,982. Supports for UPpHoLsTERED ARTICLES, O. 
Schréder, London. 

18,988. VaLve for INvLATING Tires, E. Dawson, H. R. 
V. Cooten, and F. J. Bates, London. 

18,984. ADJUSTABLE Sgats for WATER-CLOSETS, J. Long, 
London. 

18,985. INTERNAL Combustion Mortors, L. J. M. Loisel, 

ndon. 

18,986. MECHANICALLY-PROPELLED VEHICLES, L. J. M. 

Loisel, London. 


Lake.—(A. Ferrario, Italy.) 

18,988. EquaLisinc PressurE upon Crank Pins, E. 
Edwards.{(C. and J. Kiister, Greece.) 

18,989. Feet for Looxinc Guasses, A. J. Billing, 
London. 

18,990. TREATMENT of Cement, A. J. Boult.—{Tortorici 
and Grasso, Italy.) 

18,991. Surp’s Course RecorpinG Apparatus, A. J. 
Boult.—(£. Bech, Belgium ) 

18,992. Gas Storinc Apparatus, E. Chesney and L. 
Pillion, London. 


28th August, 1896. 


18,9938, Lace Finisuinc Carns, J. and A. Pickard, 
Nottingham. 

18,994. Apparatus for TestInc Drawrncs, E. McGuin- 
ness, Live 8 

18,995. Vatve for Hot-water Baas, T. Dykes, Glas- 


gow. 

18,996. Preumatic or INFLATABLE Tires, J. Curran, 
London. 

18,997. CycLE Cuain, A. Lanning and A. J. Reed, 
Dorset. 

18,998. Guarps of Eve Guiass Frames, C. Rule, 


ndon. 

18,999. CicGaR and CicaRETTE CasEs, A. Sydenham, 
Birmingham. 

— ae Pire Joints, J. Price, Burton-on- 

rent. 

19,001. Bett, D. McLaren, Edinburgh. 

19,002. Lamps, J. H. Ross, Birmingham. 

19,003. SELF-PROPELLED VeHicLtes, W. C. Wilson, 
Bristol. 


19,004. Manuracture of Cement, J. A. Yeadon, 
Leeds. 

19,005. Vatves, 8. Clapham, Keighley. 

19,006. Warterproor Packinc MarTeriat, C. H. 


Arnold, Manchester. 

19,007. Fotpinc Lonc-arM Cuair, G. W. Cole, Bourne- 
mouth. 

19,008. Stoprer for Tosacco Pires, G. T. Neville, Bir- 
mingham. 

19,009. Boots, J. H. Sexton, Norwich. 

19,010. Means of ADVERTISING, J. M. Macintosh, Berk- 


re. 

. Muicuirne Cutrer Appuiances, W. Alexander, 
Birkenhead. 

19,012. Frames, F. H. Shaw, Birmingham. 

19,013. Driving or Gearinc Cuains, D. Crowther, 
Huddersfield. 

19,014. Power Mecuanism, J. Clough, R. Illingworth, 
and J. Bush, B ‘ord. 

19,015. Boor Urrers Manvuracture, R. C. Skipper, 
Norwich. 

19,016. Steam Generators, &c., E. Makin, jun., Man- 
chester. 

19,017. Lupricatinc Mute Sprnvies, H. H. Waller, 


ax. 

19,018. Baskets, G. Prescott, Manchester. 

19,019. Macutnery for BLowinc Oraans, W. T. Goold, 
Wallingford. 

19,020. Winpow Frames, G. Thomson, Buckhaven. 

19,021. Evectric Lamp, J. Renous and B. Bronislaw- 
ski, London. 

19,022. Fastener, W. Henry, London. 

19,023. VenTILATOR, J. Duke, Grimsby. 

19,024. Tires, J. W. Boyce, Cheltenham. 

19,925. Box, A. Morgan, Glasgow. 

19,026. Bicycie Lamp, W. Jordan.—(The Havell Manu- 
Jacturing Company, United States.) 

19,027. Cycte CHarn CLEANSER, W. Borrer, jun., 
Sussex. 

19,028. Driving Mecuanism for Bicycizs, &c., A. 
Deschamps, London. 

19,029. PorTABLE PLatrorss, J. Wemyss, Glasgow. 

— a for Wueets for Crcixs, T. J. Edmonds, 

t 


ol. 

19,031. Harness Sappies for Anrmats, A. E. Stread- 
wick, G Ww. 

19,082. Sarety Manuoves for Suips’ Butkneaps, R. 
Ww. 


19,083. Scrapers, J. Keighley, Farsley, near Leeds. 

19,084. PREVENTING PuNcTUREsS in BicycLe Tires, W. 
White, London. 

19,035. Securtinc Beam Frances to Roiiers, &c., J. 
South, London. 

19,086. MacuineE for Cuttine Porartors, &c., H. Dyson, 
London. 

19,037. SUPPLEMENTARY TRANSPOSING KEyY-BOARDS, R. 
Eccles, London. 

19,038. CoLttar for Srinpies of Fryer Frames, E. 
Naylor, London. 

19,039. Fittertna Apparatus, W. Defries, London. 

19,040. Caps for WHEEL Axues, A. E. Appleton, 


ndon. 

19,041. REGENERATING CHLORINE, K. Jung and B. 
Steuer, London. 

19,042. Recertacues for Containine Lyx, H. B. Adams, 
London. 

19,048. Protective Device for WHeet Tires, E. 
Liskow, London. 

19,044. Extractina Oxycen, A. F. de Villepigue, V. 
Fournier, and G. Shenton, London. 

sg pon SeconpaRy GaLvanic Evements, A. Heil, 

ndon. 

19,046. Exrractinc GuTta-PERCHA from the LEAVES 
of Piants, Siemens Bros. and Co., Ld., and E. F. A. 
Obach, London. 

19,047. Dryinc Woop, A. L. C. Nodon and L. A. 
Bretonneau, London. 

19,048. Screw, J. Bridges-Lee, London. 

19,049. PuzzLe Pursg, R. E. Boulton, London. 

19,050. Moutpina Siass, W. R. Lake.—(C. Sandri, 

tal: 


Italy.) 
—_ Furnaces for Steam GENERATORS, T. Murphy, 
Lo 


ndon. 
19, pa Securinc Tires to WHEEL Rims, M. A. Wier, 
mdon. 
19,053. BrickMAKING Macuinery, C, R, Ivory and 
Eastwood and Co., Ld., London. 





19,061. AUTO-CARS, T. Bergmann and J. Vollmer, Liver- 


pool. 

19,062. Preumatic Trres, A. I. Muntz, Liverpool. 

19,063. Cup for WasHine the Movtn, C. Roth, Liver- 
1 


19,004. Juas for CarryinG Beer, H. Reissing and A.. 
Neumann, Liverpool. 

19,065. WatcHes and CLOCKS, 
London. 

19,066. Laprzs’ Dress SHIELDS, 

ndon. 

19,067. PREPAYMENT FLUID Metres, H. Green, London. 

19,068. Rupper Dams, L. Read and G. 8. Bonnalie, 
London. 

19,069. INvaLIps’ Beps, W. W. Watson, London. 

19,070. ATTACHING Skins to Drums, F. Lanzendorf and 
F. Trost, London. 

19,071. SMOKELEss Explosive Compounpbs, H. Maxim, 
London. 

19,072. InpicaTInc Roap Grapients, M. L. J. R. L. de 
Montais, London. 

19,078. Steam Pressure Encines, &c., J. Y. Smith, | 
London. 

19,074. CLosinc of Boxes, G. F. Redfern.—(J. WM. 
Arnot, India.) 

19,075. Furniture Castors, R. Pésch] and R. Eisler, 
London. 

19,076. Exastic Cups, D. W. Williams, London. 

19,077. INCANDESCENCE MANTLES, H. Maxim, Lond: n. 

19,078. Printinc Macuines, W. R. Lake.—(La Sociéte 
Plano y Corchero, Spain.) 


C. L. Weidemann, 


J. E. Hulbert, 
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19,079. Burninc Cements, Limes, &c., E. 8. Flinn, 
Essex. 

19,080. Heater, J. G. Davies, London. 

19,081. Musica InstruMENTS, A. Vernaz, Manchester, 

19,082. Pires, E. W. Bryant, London. 

19,083. Botries, E. McUhesney, London. 

19,084. Motor, H. J. Newcombe, Barnet. 

19,085. ENvELopEs, G. Cotton, Nantwich. 

19,086. Cigar Casket, J. W. Hulse, Manchester. 

19,087. Bracxet for SupportinG SHELVEs, C. Chivers, 
London. 

— Sprine Tire, J. S. Frampton and F. Shellard, 

a 


19,089. Process of CoaTinc Mareriats, C. Hervey, 
Birmingham. 

19,090. Putters for Sash Winpows, F. H. Collins, 
Birmingham. 

19,091. Means for AtracHinG Door Knoss, J. Legge, 
Wolverhampton. 

19,092. ManuracturRE of Inpia-RUBBER, W. Coulter, 
Manchester. 

19,093. Wrencu, R. Norton.—(J. D. Wilson, Unitcd 
States.) 

19,094. Rovers for LirHoGrarHic Macuines, J. Ste- 
venson, Glasgow. 

19,095. REVERSING ATTACHMENT for Looms, R. Niven 
and M. Gardiner, Glasgow. 

19,096. Securine Raixs to Sieerers, H. D. Fitzpatrick. 
HE. Ruttkowski, Germany.) 

19,097. Tires, B. Cooke, London. 

19,098. MeTaL Pit Props, W. H. Fitton, Leeds. 

19,099. WeErr-PILE CuTtinc Macuines, O. Drey, Man- 
chester. 

19,100. Pocket-Book to hold Gut Lives, 8. Allcock, 
Redditch. 

19,101. Fastenrncs for Burners, A. H. Griffiths and 
T. B. Smith, Birmingham. 

19,102. SHuTTLe-Boxes, H. 8. Clough and R. W. Taylor, 
Halifa 


x. 
19,103. Lirts for Exu1siTion Towers, W. M. Walters, 
Liverpoo! 
19,104. UMBRELLA and WaLkine Sticks, J. H. Braime, 


Ss. 

19,105. Foorsatt Boots, F. E. Baggaley, Man- 
chester. 

19,106. Sash Weicuts, G. Wilson, Glasgow. 

19,107. Takrnc Puotocrapns, &c., H. C. Fleming, 


ndon. 
19,108. Maxine Metat Tugs, J. Fielding, Upton St. 
mn: 
19,109. TRaNsMissION Gear, J. Fielding, Upton St. 
Leonards 


mn: q 

19,110. Boots, G. W. Dunkley, Earl's Barton. 

19,111. WaTer Wueet, F. W. Pyle, G. W. Fasham, and 

G. W. Dalton, London. 

19,112. SELF-PROPELLED VenHicLEs, J. T. Ashton, 
London. 

19,113. Sapp.es for Cycies, J. T. Ashton, London. 

19,114. Automatic Switch Devices, J. T. Ashton, 
London. 

19,115. Nieut Suits, J. T. Ashton, London. 

19,116. Wuir, H. Stokes, London. 

19,117. Mitrrary Equipments, R. Elsdon, London. 

19,118. TypPe-seTTING Macnines, E. G. Leonard, 
London. 

19,119. CoIn-FREED Apparatts, C. Peters, London. 

19,120. FLUID-pRESSURE ENnoinE, A. H. Crockford, 


mdon. 

19,121. Cuarns for Driving Cycies, E. Taylor, Bit: 
mingham. 

19,122. Frames of Cycues, A. M. D. de Groot, London, 

19,128. Printinc Metatiic Decorations, H. Kunze 

mdon. 

19,124. Borter Furnaces, W. O. A. Lowe, Liverpool. 

19,125. Fert Hats, G. Baty and A. Turner, Man- 
chester. 

19,126. ACETYLENE Gas, G. Voigt, Liverpool. 

19,127. Destroyine Insects, W. Williamson and J. dé 
G. Bourgaize, London. 

19,128. ARM Rests, C. Larue, sen., London. 

19,129. Securine Trees, J. L. Fletcher, London. 

19,130. Brakes, R. W. Doyne, London, 

19,131. Pepats, P. C. Lawless, London. 

19,132. Hanp.es for Cyctes, G. W.Smee, London. 

19,133. Drivine Mecuanism for Cycies, G. Wyatt, 


London. 

19,134. TurBINE, A. J. Boult.—-(Z. M. de la Moutte, 
France.) 

19,135. PNeumaTic BurrerR, M. Goodman, J. J. and 
W. R. Rawlings, London. 

19,136. ExpLosive Motor, A. Grélet, London. 

19,187. Construction of Suips, A. Hot, London. 

19,138. PLouaus, F. Brutschke, London. 

19,139. Borries, F. M. Rouland, London. 

19,140. Preumatic Dritis, J. H. Manning, London. 

19,141. SanD PAPERING Macuing, J. H. Manning,. 
London. 

19,142. Motor Venice, N. E. O. Huret, London. 

19,143. Sewrna Macuarnes, H. A. Litz and The Fabrik 
fir Spezialiibmaschinen A. G. (J. Gutmanns: 
Patents), London. 

19,144. Trap-sHooTinc, L. L. Shattuck, London. 

19,145. Coupiine Snarts, F. Singre, London. 

19,146. WHEELS of CycizEs, E. Vauzelle, London. 

19,147. GreetTine Carbs, J. C. Smith, London. 

19,148. ELectric CURRENT TRANSFORMERS, 
Lake.(The Elektrizitats-Aktiéngesellschaft 
Schuckert and Co., Germany.) 

19,149. Toorn and SHavine Brusues, G. W. Stevens,. 
Bristol. 


Ww. & 


vormals 
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19,150. BicycLe Stanps, H. W. Buddicom, London. 
19,151. Lamp Brackets for Cycies, E. Evans, Bir- 
mingham. 
19,152. Retarninc Tiesin Position, W Moat, Stafford. 
shire. 
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19,153. Cir for BicycLe Tire [nriators, A. Rawlin- 
son, Bolton, 

19,154. Skyuicut Grip, W. H. Thickett, Grimsby. 

19,155. Drive Cuan for Cycus, J. G. Rollason, Bir- 
mingham. 

19 156. Cuan, J. G. Rollason, Birmingham. 

19,157. Benpinc Macutne, C. Leistner, London. 

19,158. Books, E. Davidson, Sheffield. 

19,159. Brakes, H. 8S. Moore, Rotherham. 

19,160. FasreninG for Biinp Corps, J. W. Cockerill, 
London. 

19,161, Carvinc Fork Guarp, W. Hill, Bristol. 

Lire Savinc Apparatus, J, A. R. Rudge, 


Smalley, Manchester. 

19,164, Harvesters, &c., G. Kearsley and E. King, 
Ripon. 

19 165. Apparatus for Mo1sTENING Arr, R. H. Neill, 
Belfast. 

19,166. Caarr, &c., A. Stafford and W. H. Croasdale, 
Manchester. 

19.167. Devices for Licutinc Burners, L. H. A. 
Drueding, London. 

19,168. STroois, C. G. Fisher, London. 

19,169. Corsets, A. M. Keene, London. 

19,170. Exranpine Buiocks or Ficurss, H. 8. Gent, 
Birmingham. 

19,171. WHEEL SreerReD Cycies, W. Middleton, Bir- 
mingham. 

19,172. Liquip Fitterine, T. F. Irwin, J. J. Atkinson, 
and J. D. Young, Liverpool. 

19,173. Sprnninc and DouBLinc MAcuHINERY, W. Stell, 
Keighley. 

19,174. Marrers, W. S. Simpson and Brooke, Simpson, 
and Spiller, Ltd., London. 

19,175. Pepats for VeLocirepes, P. L. Renouf, Bir- 
mingham. 

19,176. Breech LoapinG Rirves, W. W. Greener, Bir- 
mingham. 

19,177. Cisrerns for Water-cLosets, J. Shanks, Glas- 














19.178. Mou tps, J. Shanks, Glasgow. 
19,179. Exastic Tires for WHeeE.s, A. B. Brown, Glas- 


vow 


19, 180. Oit Freepers, &c., T. F. and J. H. Braime, 


sccds. 

19,181. Apparatus for VirwinG Pictures, C. Wray, 
Bradford. 

19 182. CycLe Carns, E. C. B. Smith and 8. Bonsor, 
Birmingham. 

19,183. Tramways, L. Lege, Birmingham. 

19,184. Bracket, A. Priest, London. 

19,185. Pencit Cases, D. Walters, London. 

19,186. Fasteners for Garments, &c., T. E. Vere, 
London. 

19,187. Frame, W. H. Ward, London. 

19,188. Boor.taces, R. A. Marriott, London. 

19,189. SewaGe TREATMENT APPARATUS, E. Green, 
London. 

19,190. Bortnc Apparatus, A. H. Kite and F. M. 

Stallard, London. 

19,191. ConstrucTION of BaLtoons, J. Murrie, Glas- 





gow. 

19,192. BicycLtE Spring WHEELS, &c., E. E. Scott, 
London. 

19,193. Securrinc CoverinGs for CusHtons, E. Todd, 
London. 


19,194. Corset, F. E. A. Schouten, London. 

19,195. Corn FreED Apparatus, M. Bernstein, 
London. 

19,196. CarPpET SweerinG Macuine, F. C. Curry, 


London. 

19,197. Canvas SHoor Fire Escape, E. Wood, 
London. 

19,198. CycLte and CarriAGE Tires, D. Pidgeon, 
Surrey. 

19,199. Stopper, E. L. Marley, London. 


tay 7 name for Buitpines, &c., J. Browne, 

zondon, 

19,201. VELOCIPEDE ConsTRUCTION, W. R. Lake.—(d. R. 
Rogers, United States.) 

_— ORDNANCE MECHANISM, H. W. Gabbett-Fairfax, 
wondon. 

19,203. LetTEeR FiLes, E. P. Peacock, London. 

19,204. Fettoes of WHEELs, C. Oeppinger and A. 
Haenflein, London. 

19,205. Cycies, C. Hollins, London. 

19,206. Price Ticket, J. T. Hopkins, London. 

19,207. STEERING MECHANISM, E. J. Clubbe, A. W. 
yom dg and the Electric Motive Power Co., Ld., 
London. 

19,208. Coat CoLLar Houpers, W. T. Cunningham, 
London. 

19,209. Securnrnc ToGeTHER Parts of GARMENTs, W. 
T. Cunningham, London. 

19,210. UnsEALED ENVELopes, W. Winans, London. 

19,211. Motors, F. O’C. Prince, A. Smith, and C. E. 
Monkhouse, London. 

Sprinc Pusu Vatves, E. Mottura, London. 

19,213. Mosaic TiLE FLoorine, &c., C. H. M. Lyte, 
London. 

19,214. Cueck VaLve, J. Gore andj D. Owen, London. 

19,215. INCANDESCENT MANTLEs, P. Stiens, London. 













mdon. 

9,217. Macurines for Fryisoinc Yarn, A. Monforts, 
London. 

19,218. CuHemicaL Propvucts, E. J. Constam and A. von 
Hansen, London. 

19,219. Winp Protector for Cycies, B. B. Belmonte, 

ondon. 

19,220. SHow and ADVERTISEMENT Cases, W. Kluge, 
London. 

19,221. METAL E. Wall, 

andon. 

‘ . BLEACHING Powber, J. Y. Johnson.—(Chemische 
Fabrik Electron Actien Gesellschaft, Germany 

a guaaneal TRANSMISSION SHarts, E. L. Doyen, 

ondon. 

19,224. MetHop of Transport, A. de San Roman, 
London. 

19,225. ConnecTING GEAR of TANDEMs, F.C. Armstrong, 

London. 

226. WasuinG Macuines, T. H. Harris, London. 

. HeatinG Stockports, T. F. Garrett and W. M. 

youse, London. 

. Pneumatic Tires, H. G. Harris and W. Black- 

more, London. 

29. PeramBuLaTor Seats, G. Netzband, London. 

,230. UMBRELLA BELLs and Sockets, C. W. Bremshey, 
London. 

19,231. Aprparatusfor DerLectine Heat, 8. P. Hanson, 
London. 

19,232. RecIPROCATING Enocrines, &c., M. H. Smith, 
London 
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19,238. Funnet, N. Constantine, London. 

19,234. Back Cuarn WHEELS of Cycies, W.S. Livesay, 
Brighton. 

19,235. Fotpinc Hanpve-Bar for Cycues, H. 8. Harri- 
son and H. Parker, Birmingham. 
},236. VeLocipepes, P. L. Renouf, Birmingham. 

- Bearinos of Vetocirepes, P. L. Renouf, Bir- 
mingham. 

—, INCLINED PLANE Cyc.e Rest, W. H. Dickinson, 

maon. 

- Sprocket Wuee., A. C. Tennant, Seacombe, 

nire. 

19,240. Brcycies, J. Shanks, Dundee. 

19,241. AUTOMATIC SPRINKLERS, A. H. Witter, London. 

19,242. CycLes, A. Wadsworth, London. 

19,243. MeraLiic Sprinc Tires, E. Brooker, Chelten- 











har. 

19,244. The Game of TasLe Bow.s, A. A. Lintern, 
Portsmouth. 

19,245. MALTING, S. E. Field, Bristol. 

19,246. Fiurm Turpines, C. K. Mills.—(C. G. Curtis, 
United States.) 

19,247. Fiurp Turpines, C. K. Mills.—(C. G. Curtis, 
United States.) 


19,249. SimpLex TeLEscoric CycLE Frame, F. Park, 
London. 

19,250. Apparatus for Rarsinc Beer, J. W. Crichton, 
G Ww. 

19,251. Cuarrs, STALLs, and other Seats, A. Walters, 

Manchester. 

! Keerinc Wuiskey Coot, J. W. Crichton, 
Glasgow. 

19,253. Preventing the Trarrinc of Hanps by 
CARRIAGE Doors, J. Molyneux, Manchester. 

19,254. Fasteninac VerLs, W. W. Tambs, Birming- 











ham. 
19,255. Hoip1ne and Dryinc CLorues, J. H. Cowburne, 
Keighley. 


19,256. ATTACHING a BroomHEAD to a HanpLe, H. 
Collins, Birmingham. 

19,257. Soaps, F. M. Sanders and The Digby Patents 
Co., Birmingham. 

19,258. APPLYING NuMERALS to JEWELLERY, J. E. 
Turnbull, Birmingham. 

19,259. Curota Furnaces, T. Robinson, Liverpool. 

19,260. Drivine CHarns, A. Bagshaw and J. T. B. 
Bennett, Worcester. 

19,261. Lighting a Barper’s Poir, A. 
Cardiff. 

19,262. ADDITIONS to Pneumatic Tires, D. Cutler, Bir- 
mi? gam. 

19,262. Marcu Ho.per, G. W. Fox, 8. J. Hackney, and 
E. F. Hulse, Manchester. 

19,264. MaNnuFacTuRE of Boots and Suors, T. J. Kidd, 

icester. 

,265. Pumps, T. and J. Nimmo, Glasgow. 

19,266. NON-PUNCTURABLE Tike, E. H. Leonard, 
London. 

19,267. Counter Case, G. Lewis, Redditch. 

19,268. MerHop of Sarsty Securina Cycues, R. J. 
Jones, Bootle. 
19,269. WHEEL Tire, L. 
Newcastle-on-Tyne. 
19,270. SupportinG Lawn-TENNIs Nets, Sir A. Altman, 
Knight, London. 

19,271. WHEELS for Motor Cars, &c., F. Woodhead, 
Leeds. 

19,272. A New Puzzze or Toy, G. L. Place, Leeds. 

19,273. SiGNALLING APPARAIUs, J. Mc’K. Main, 
Glasgow. 

19,274. SHowinc Depra of Water, F. V. 
Neots. 

19,275. Coverines for Tires, F. N. and J. N. Cosbey, 

Middlesex. 


Hureum, 





Lundi and W. Brooksbank, 








Dalton, St. 





19,277. Borris, A. F. Lewis, London. 

19,278. Tospacco-PIPE Bow. Stoppers, E. J. Fawke, 
London. 

19,279. Lerrer-poxes, A. L. Crockford and T. F. Ash, 
Birmingham. 

19,280. Apparatus for Cricket Pircues, C. M. Rae, 
London. 

19,28L, P1anororTeE Actions, W. R. Lake.—(M. Steinert, 
United States.) 

19,282. CycLe Bearinos, F. Tatham.—(J. de Vargas, 
Spain.) 

19,288. BotrLE Cover Manuracture, F. P. McColl, 
London. 

19.284. EartHworks for Rivers, &c., H. 
London. 

9,285. STEEL Bars, W. F. Beardshaw, London. 

19,286. TRUEING-uP CYLINDRICAL SuRFACEs, J. Davies, 

London. 

19,287. Puzzies, C. J. Croft, T. Bouts, and F. E. Dan- 
nell, London. 

19,288. Gas Apparatus ConstRucTIon, A. J. Boult.— 
(A. F. Fuller United States.) 

19,289. Drivinc Gear for Cycies, C. E. Beckmann, 
London. 

19,290. ELECTRICAL FuRNACES, A. J. Boult.—(0. Patin, 
France.) 

19,291. Hot-Bep Frames and Structures, B. G. Skip- 
worth, London. 

19,292. Securtnc Lapies’ Harr, F. W. Knight and J. 
8. Perrin, Birmingham. 

293. Printina, H. Boisselier, Enfield. 

,294. Suips’ Logs, A. J. Cooper and E. E. Wigzell, 

London. 

19,295. Apparatus for CooLinG Tea-LeaF, N. W. H. 

Sharpe, London. 

296. PuLLEys, T. C. Dennison, London. 

Carsoys, &c., W. R. Lake.—({R. Spasciani, 


Rabitz, 





19 
19 









19,299. Saucepan Covers, G. Curley, London, 

19,300. VELOCIPEDE PorTasLe Stanp, A. B. Clifton, 

London. 

19,30). BaTreries, A. Preiss, London. 

19,302. VARIABLE SpeepD Friction GEARING, M. H. 

Smith, London. 

19,303. Macnets, T. McKenna.—(Electric Selector and 

Signal Co., United States.) 

19,304. SELEctors, T. McKenna.—{ Electric Selector and 

Signal Co., United States.) 

19,305. ELECTRICAL INSTRUMENTS, T. McKenna.—(J. M. 

Drysdale, United States.) 

19,306. ALARM APPARATUS, R. Rauschand L. Blauhorn, 

London. 

19,307. Brake for VeLocipeaes, J. Francis, London. 

19,308. Utitisinc Propucts, W. Walker, jun., F. R. 

Wilkins, J. and J. Lones, London. 

19,309. ManuracturRE of Tin Boxes, G. J. Saunders, 
London. 

19,310. REviviryInc Bone Process, J. Wetter.—(M. 
Weinrich, United States.) 

19,311. Nosepacs, M. de Streffieur, London. 

19,312. Brakes, E. Channing, London. 

19,318. PrintiInG Macuines, P. A. Newton.—({&. Hoe, 

United States.) 

19,314. Macuines for Boots and Suoes, 8. D. Tripp, 

London. 

19,315. Printinc Presses, W. R. Lake.—(R. Mason, 

United Statei.) 

19,316. Lamps, L. A. Jackson and Acme Electric Lamp 

Co., London. 

19,317. Borrtinc BEER Apparatus, W. T. Clark, 

London. 

19,318. ENAMEL Paint ComBINATION, G. W. N. Hamilton, 

London. 

19,319. Tires, C. Raleigh, London. 

19,320. Trap, A. J. Parker, London. 

19,321. Penci, Point Prorection, F. E. 8. Stephens, 

London. 

19,322. Maps, F. R. Wilkins, London. 

19,323. AppLyINnG Licuts to Carriaces, A. Knight, 

London. 

19,324. INpIcATING DeptH of Water, F. G. Evans, 

London. 

19,325. Drivinc Gear for VeLocipepEs, J. W. Allen, 

London. 

19,326. Recgivinc Box for Letrers, H. T. Foord, 

London. 

19,327. Knives, E. Jansen, London. 

19,328. Lockina Device for T1LLers, M. F. L. Tring- 

ham, London. 

19,329. EveLet Apparatus, W. R. Lake.—{ The Florence 

Manufacturing Co., United States.) 

19,330. SkyLIGHT Winpows, C. A. Huijke, London. 

19,331. Box Macuines, A. J. Boult.—{W. D. Baldwin, 

J. P. Osborne, and C. W. V. Vleet, United States.) 

19,332. Burners for Heatinc Purposes, H. Kretsch- 

mann, London. 

19,333. Desicn of Muzzies for Docs, P. H. Nowell, 

Mortlake, Surrey. 

19,334. Pree or Hose Union, K. E. Bergstriém, 

London. 

19,335. RoLLER WasHING Macuines, &c., J. Stark, 

London. 

19,336. MecuanisM for RevoLvinc Harr Brusues, W. 

Jenkins, London. 

19,387. MARKING Apparatus for LAwN Tennis, A. 

Artner, London. 

19,338. WaTeR-cLosets, D. T. Kenney, London. 

19,339. Mow1na Macuines, F. Schwenke and T. Eich- 

horn, London. 

19,340. Rock-DRILLING MacuHines, W. P. Thompson.— 


19,341. Lastino Toots, W. P. Thompson.—(7he Good- 
year Shoe Machinery Co., United States.) 

19,342. Spinnina Tors, W. P. Thompson.—.J. C. Good- 
rich, United States.) 

aie” Tires, G. 8. Hawthorne, Liver- 
pool, 

19,344. VENETIAN Buinps, M. Proctor, Liverpool. 

19.345. Curs Cuavys for the Brrs of Horses, 8, Hirsch, 
Liverpool. 

19,346. Betts and Puuueys, E. N. Wallis, London. 

19,347. Cuimneys for Pakarrin Lamps, P. Nightingale, 
London. 
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19,348. Construction of Drivinc Crank, A. Bodding, 
London. 

19,349. Cookinac RaNGes, J. Loving and H. White, 
Belper. 

19,350. Carvine Fork with Sree, ArracHMENT, G. 
Lawson, Norfolk. 

19,351. REVERSING RarLway Swircues, E. W. Griffiths, 
Newport, Mon. 

19,352. System of ALarm for Cycies, F. W. Weller, 
London. 

19,353. ‘TRANSMISSION of Power for Cycies, J. McKay, 
Cheshire. 

19,854. SELF-CONTAINED Force Pump, &c., G. 
Glasgow. 

19,355. Dopsies for Looms for Weavina, H. Stiiubli, 
Manchester. 

19,356. PNeumatic Cyc_e Sapp.es, F. D. C. Strettell, 

Bristol. 

19 357. Rarr for Savinc Lire at Sea, A. 

London, 

3. BeaM for Use in Surpsuitpinc, W. Rockliffe, 
Newcastle-on-Tyne. 

19,359. PNEUMATIC TIRE: 

19,260. Pneumatic Cyct 
Birmingham. 

19,361. CiGar Cass, G, W. Herbert and W. K. Ingham, 
Birmingham. 

19,362. Pipe Covuptiinas, J. Shanks and R. Burnside, 
Glasgow. 

19,363. VeLocipeDEs, H. Tee, Liverpool. 

19,364. TREATING BRINE, W. Cooper, Stafford. 

19,365. Pneumatic Tires for Bicycies, J. 
Waterford. 

19,366. WarerR HeatinG Apparatus, T. Robertson, 
Glasgow. 

19,367. BicycLes, W. A. Smyrk, London. 

19 368. Funnet for Conveyine FLuips, L. Hopcraft, 
Brentwood. 

19,269. Epce Serrinec Devices, J. M., J., A. J., and 

A. Gimson, Leicester. 

. STanD or Ho.peRr for Bicycvies, G. C. Barratt, 

Wigan. 

9,371. Cyc.es, F. Walmsley, Manchester. 

19,372. VenTILATOR, H. Mestern and J. Mayer, 
London. 

19,373. SpectacLe STeREoscore, J. Wilkinson, Burton- 
in-Lonsdale. 

19,374. Boor Toncugs, A. E. White and H. G. Allen, 
Cardiff. 

19,375. APPLIANCE for Coa. MINiNa, W. G. Gass and 
J. Tonge, Bolton. 

19,376. Pneumatic Tires, F, M. and H. R. Sanders, 
Birmingham. 
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SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


560,579. Rotary Enorne, /. N. 
N.J.—Filed December 8th, 1892. 
Claim.{1) The combination of the cylinder, the 

rotated piston therein, an oscillated abutment carried 

by said piston, a valve block through which the 
abutment passes, said valve block having steam 
passages, chambers on either side of the valve block 
adapted for use as supply or exhaust mediums for the 
steam, means for governing the use of said chambers, 
and communicating passages extending from said 
chambers to the periphery of the valve block, said 
valve block adapted to be moved into line with the 
said steam passages by the oscillation of the abut- 
ment, substantially as specified. ‘2) The combination 
of the cylinder, the piston therein, an abutment con- 
nected to said piston, a valve block through which 





Forrester, Camden, 





560.579] 








said abutment passes and by which it is operated, 
a cut-off sleeve surrounding said valve block, steam 
ports, and devices for reversing the position of the 
cut-off sleeve, substantially as specified. (3) The 
combination of the cylinder and its piston, the abut- 
ment, an oscillated valve block, supply and exhaust 
chambers on either side of the valve block, valves con- 
trolling the inlet and outlet of the motive fluid to 
said chambers, a cut-off sleeve surrounding the valve 
block, and levers connected to the cut-off sleeve and 
the valves controlling the inlet and outlet cf the 
motive fluid, whereby the position of said cut-off 
sleeve and the direction of movement of the engine 
may be reversed, substantially as specified. 


560,918. Piston, FE. H. Oderman, Waynesborough, Pa. 
—Filed February 14th, 1896. 
Claim.—(1) The combination, with a piston com- 
prising two discs of equal diameter, and a spring 
normally holding the said discs apart, of a single 
piston-rod operatively connected to both of the said 
discs, said rod being provided with means for normally 
holding the said discs at a prearranged maximum 
distance apart, substantially as set forth. (2) The 
combination, with a piston comprising two discs of 
equal diameter, and means for normally holding the 
two discs apart and permitting one to approach the 
other when it strikes an obstruction, of a single 
piston-rod operatively connected to both of the said 
dises, said rod being provided with means for normally 
holding the said discs at a prearranged maximum 
distance apart, substantially as set forth. (3) A 
iston comprising two discs, one of the said discs 
ving a cylindrical projection slidable in a cylinder 


with a piston-rod provided with a collarand jam nuts. 
of a piston comprising two discs, each provided with a 
recess and slidable on the piston-rod between the 
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said collar and jam nuts. a spring normally holding 
the said discs apart, and a cap secured to one dise 
over the end of the piston-rod, substantially as set 
forth. 


560,920, Gas Enaine, H. L. Parker, Princeton, Ill, — 
Filed August 14th, 1895. 

Claim.—(1) Ina gas engine, the ccmbination with the 
main cylinder and its piston, of au auxiliary cylinder 
having a valved connection at its inner end with the 
main cylinder and provided with a valved inlet for 
the explosive mixture at its outer end, and a piston 
in the auxiliary cylinder snd provided with a valve 
for admitting the explosive mixture to the inner end 
of the auxiliary cylinder, said piston moving in 
unison with and travelling in the same direction as 
the piston of the main cylinder, substantially as 
described. (2) In a gas engine, the combination with 
the main cylinder, a piston therein and having on 
enlarged piston stem, and means for operating the 








piston, of an auxiliary cylinder into which the stem 
of the said piston projects, said cylinder being of less 
diameter than the main cylinder, and provided at its 
outer end with a valved inlet for admitting the 
explosive mixture thereto, a piston on the end of the 
piston stem, and provided with a valved inlet for 
admitting the explosive mixture to the inner end of 
the auxiliary cylinder, and a valve for controlling 
communication between the said cylinders at their 
adjacent ends, said valve being operated from the 
main piston operating mechanism, substantially as 
described. 


561,022. Compination Locomorive, J. ¥. McConnell, 
Darby, Pa.—Filed April 11th, 1895. 

Claim.—(Q1) The combination in a locomotive, of 
driving wheels adapted to run on the ordinary rails, a 
toothed wheel adapted to mesh with a rack rail, side 
frames carrying the bearings for the axles, both of the 
ordinary driving wheels and of the rack wheel, and 
separate power cylinders and transmitting mechapisin 
for driving the axles independently, said cylinders 
and transmitting mechanism being outside of the 
side frames, substantially as specified. (2) The com- 
bination in a locomotive, of the side frames, the 
adhesion driving wheels, axles therefor mounted in 
the slide frames, a toothed wheel adapted to engage 
with a rack, an axle on which the toothed wheel is 
mounted, said axle being adapted to the side frames, 
cranks on the axle beyond the side frames, a cylinder 


[861.022] 

















on each side of the engine and levers pivoted to the 
side frames on each side of the engine, the cranks 
being connected to one arm of said lever and the 
piston-rod of. the cylinders being connected to the 
opposite arm, substantially as described. (3) The 
combination in a locomotive, of the side frames, two 
sets of cylinders mounted beyond each side frame, 
adhesion wheels, axles therefor, said axles being 
mounted in the side frames, a central toothed wheel 
or wheels adapted to engage with the rack, an axle for 
said wheel and carrying wheels on said axle adapted 
to the tracks, cranks on the axle, a lever hung to each 
side of the frame, one arm of said lever being con- 
nected to the cranks of the axle, and the other being 





formed in the other said disc, and a spring normally 








19,248. Governors for FLurp TurBINEs, C. K. MIlls.— 
(C. @. Curtis, United States.) 





(KR. P. Blinore, United States.) 





holding the said discs apart. (4) The combination, 


connected to the piston of the cylinder, substantially 
as described. 
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ELECTRO-MOTORS AT THE BAVARIAN 
NATIONAL EXHIBITION IN NUREMBURG, 1896. 
(From our Special Commissioner.) 

One of the most striking lessons for an Englishman to 
be learnt from this interesting little Exhibition is the 
importance attached to electro-technical matters. In my 

revious remarks I commented on this, and now intend 
to draw particular attention to the subject, and a more 
suitable exhibit for the purpose than that of the Elek- 
trizitiits-Aktiengesellschaft cannot be found here, and 
could scarcely be found elsewhere. The exhibit is divided 
into two sections: (a) generators; (b) consumers of elec- 
tricity—the former being further subdivided into con- 
tinuous and alternate current generators. Of the con- 
tinuous current generators, three different types are 
exhibited. Types A F, which can be used as dynamos 
or motors, as required; their capacity is limited, from 
110 to 1200 volts, according to the size of the machine ; 
the smaller sizes have two magnetic poles, whilst the 
larger sizes have up to as many as 16 poles. The frame 
is rectangular or polygonal, to accommodate the magnets 
which are set round it, the armature being horizontal 
and cylindrical, with collector and brushes at one end, 
and the driving pulley at the other. Of this type, there 
are working, one giving 30 kilowatts, with 750 revolutions, 
and requiring 47-horse power; another, giving 208 kilo- 
watts. with 150 revolutions, and 310-horse power; and 
another, giving 240 kilowatts, with 70 revolutions, and 
355-horse power. The second type of continuous current 
dynamo exhibited is the Z H machine, intended for trans- 
mitting power great distances; their sonenite is there- 
fore great, from 750 to 3000 volts, according to the size 
of the machine. The magnets are of upright horseshoe 
form, of as light as possible construction at the base or 
bend, and wound round the upright limbs, but with plenty 
of polar surface at the top; the horizontal cylindrical arma- 
sure revolves in the space between the limbs; the take-off 
is on one side, the driving pulley at the other. There is 
one working, giving 30 kilowatts (10 ampéres and 8000 
volts), with 750 revolutions, and 48-horse power. The 
third type, A 5, is constructed for direct coupling to the 
driving engine; the other types just mentioned being 
driven by belting; the small sizes are constructed with 
axles and coupling flanges, but without a bearing on the 
coupling side; the larger sizes have neither axle, nor any 
bearing on the coupling side, nor any bed-plate, but have 
a bearing — on the side of the take-off. The two 
working examples are coupled direct to vertical engines. 
and have only one bearing each; and although con- 
structed to give normally 75 kilowatts, with 114-horse 
power and 800 revolutions, actually give 28} kilowatts 
(250 ampéres and 135 volts), with 220 revolutions and 
45-horse power. The substructure of all these dynamos 
is of mild steel; for lubrication, the axles are grooved ; 
all the capacities, either kilowatts or horse power, are 
for magnitudes generated or obtained without injurious 
heating. 

In connection with the continuous current installation 
there is exhibited an accumulator battery of sixty-four 
cells on Pollack’s system, with a capacity of 1000 ampére 
hours, and capable of supplying 660 normal lamps for 
three hours. The measuring and regulating appliances 
are all on the general switch board :—voltmeter, ampére- 
meter, cut-outs ; regulating resistances, which are in- 
creased or diminished in number by means of the shunt 
current used to magnetise the field magnets, and so the 
magnetisation, and co-incidently the electromotive force 
of a machine is strengthened or weakened automatically ; 
safety joints for strong currents made of Britannia metal 
which, unlike lead, melts quickly and without spirting ; 
magnetic cut-outs, for dynamos with accessory exciters, 
which in the first instance put in a resistance parallel to 
the windings on the magnet interrupting the magnetising 
current, the extra current thus arising is discharged in the 
resistance, and so the danger to the winding on the 
magnet, incident to many other forms of cut-outs, is 
avoided. 

The alternating current dynamos in action consist of a 
one-phase machine for 300 kilowatts (136 ampére and 
2200 volts) with 125 revolutions and 443-horse power; 
a two-phase machine for 80 kilowatts (110 volts and 365 
ampéres in each aan with 180 revolutions and 120- 
horse power; a three-phase machine for 100 kilowatts 
(2200 volts and 27 ampéres in each phase), with 200 
revolutions and 150-horse power; all three are directly 
coupled to their respective vertical engines, and have for 
exciter a dynamo of the type A F running on the same 
axle, they work at 50 periods a second; another three- 
phase machine for 80 kilowatts (110 volts and 160 
amperes each phase), with 300 revolutions and 46-horse 
power, has a similar type exciter, is run by belting from a 
Schmidt superheated steam engine, and makes 25 
periods a second. The measuring and controlling 
apparatus areon the same marble switch board as tne 
direct current apparatus, but on a special section. 

It will now be interesting to follow the use that this 
power is put to. The direct current plant is utilised (a) for 
running @ show set of free running direct current motors 
of from 345 to 150-horse power; (b) for the exhibit of 
searchlight projectors, some of which are manipulated by 
electricity ; (c) for the exhibit of apparatus used in the 
Navy and merchant marine; (d) for the direct current 
are lamps, 140 in number, and for 10 and 16 ampéres, 
lighting the machine hall ; (e) for working the travelling 
crane, now used, as previously stated, as a travelling 
bridge for visitors; (/) for electrical pumping in connection 
with the gradierwerk cooler for condenser water; (g) as 
reserve for exciting the alternating current dynamos; 
(h) for working the electrical passenger lift in the tower 
of the chief building which is fitted with an automatic 
starting gear worked by a small supplementary motor 
and resistances, the latter being gradually taken out as the 
main motor gets into work, this prevents irregularities 
and jerks; (7) for the searchlight, 90 centimetres in 
diameter, on the highest tower, and the eight lights, 40 and 
60 centimetres in diameter, for the illuminated fountain ; 


(7) the high tension dynamo, type 2 H, works the pumps 
for the fountain; (k) for lighting the panorama with 
sixteen 12-ampére arc lamps and twenty-nine incandescent 
lamps. 

Besides these are various roller printing machines, 
worked by continuous-current motors, one used every 
afternoon for printing the General-Anzeiger fiir Niirnberg 
Fiirth, worked by an A F type motor requiring 11°8 
kilowatts, giving 13°4-horse power, making 970 revolutions, 
and weighing 820 kilogrammes. Another roller printing 
machine, printing the Prdnkischen Kurier daily, and 
worked by an A F motor of 95 kilowatts and 10 7-horse 
power, making 1100 revolutions. A further similar but 
smaller printing machine, worked by an A F motor o 
7°4 kilowatts, 8 2-horse power, and 1200 revolutions: a 
brewery cooling-fan, driven by an A F motor, requiring 
1:59 kilowatts, giving 1°6-horse power, and making 1500 
revolutions ; a jewellers’ galvanising and polishing plant, 
operated by an A F motor requiring 260 watts, giving 
1-horse power, making 1650 revolutions, which works the 
polishing machines, and is also coupled directly to a small 
dynamo for the gold plating; an A F motor, requiring 
2°6 kilowatts, and giving 2°8-horse power, working a hop- 
press and two wire-drawing machines; an A | motor, 
1:75 kilowatts and 1°8-horse power, working a travelling 
crane; three centrifugal pumps, driven by two A.F. 
motors, one of 1°59 kilowatts, and 1°6-horse 
power; the other of 3:3 kilowatts and 35-horse 
power; the latter making 1400 revolutions, the former 
1500 revolutions; a soap-making plant and a needle 
factory, each driven by an A F motor of 3°3 kilo- 
watts and 9°4-horse-power; a plant of two pugging mills, 
grinding rolls, kneading machine, revolving table for 
pottery ware, driven respectively by five AF motors, 
two of 2°6 kilowatts and 2°8-horse power, and three 
1:19 kilowatts and 1°2-horse power; a force pump worked 
by 1'2-horse power A F motor ; a boring machine worked 
by 2°8-horse power A F motor; a 9°4-horse power A F 
motor, working presses, &c., of an enamelling works; 
six small motors, H type, each requiring 100 kilowatts, 
25-horse power, and making 1600 revolutions, two work- 
ing small ventilators, and four working tools for shaping 
and cutting steatite nipples for gas burners; the pumps 
of Klein, Schanzlin, and Becker, already referred to, are 
each worked by an A F motor, of 2°6 kilowatts, 2°8-horse 
power and 1100 revolutions. This about exhausts the 
applications to which the continuous current is put, and 
in all cases it can be seen doing very good service. In 
most instances, the power is transmitted by belting 
from the motor; but in some cases, for example the 
small motors working ventilators, certain tools, «c., 
and large motors, where expedient, the motor is directly 
coupled to its work—some instances of these methods of 
coupling and transmitting are illustrated below. The 
heating, although observable in cased-in motors, is not 
great enough to cause serious inconvenience. 

Turning now to the alternating current, the first appli- 
cation that attracts attention is a number of free-running 
single-phase motors, of which the chief data are set forth 
in the following table :— 
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These are for 50 periods a second, and are run by the 
current from the single-phase dynamos. 

The one-phase current is also applied to working 
various printing presses; for example, there are, besides 
others, three such being worked by motors of the Me 
type, Nos. }, 3, and } respectively ; another Me } motor 
drives various polishing machines at a glass factory 
exhibit; whilst a Me 5 keeps a needle factory going; a 
Me } turns a lathe of one toy maker. The lathes and 
tools in the more elaborate and interesting show of 
Jean Scheenner are driven by a Me 7 motor; a Me 5 
motor works the locomotive turntable; and a Me 7 motor 
the traversing table I referred to in my first notice. 
Finally, a Me 7 motor operates the ice-making machinery 
of the Nuremberg Machine Construction Joint Stock 
Company that is worked in conjunction with the three 
Bavarian beer halls. An interesting coupling is there used 
which enables the motor to start running without the 
load, inasmuch as the free running speed must be attained 
before the motor axle is connected either with the pulley 
when driving with a belt, or the driving axle when using 
direct coupling—see Figs. 1 and2. A wheel 1, fixed to the 
motor axle 2, has two concentric channels 3 and 4, 
filled with liquid, which are closed by a membrane 5, 
held fast by rings 6; a pressure disc 10 rests on an 
extension of the hub of the wheel 1, so that it can slide 
but not turn on it, and is held to the membrane by means 
of adjustable springs 11. In close proximity to the 
pressure disc is a friction wheel 12, which can turn, 
but not slide, on the motor axle, and which is 





connected to a driving pulley 18, or a _ coup- 


ling, as the case may be—as in Fig. 2. The 
mode of action is as follows:—On starting the friction 
wheel remains at rest, whilst the channel wheel and the 
pressure disc turn with the motor axle; as the speed in- 
creases the liquid passes from the inner to the outer 
channel through a by-pass 7, causing the outer annulus 
of the membrane to bulge, and this in its turn pushes the 
pressure discs forward towards the friction wheel until 
firm contact ensues, and the latter, with the pulley or 
coupling, turns with the rest of the moving parts. The 
adjustment is by a screw that regulates the size of the 
by-pass, and consequently the rate of flow of the liquid 
into the outer channel, and is so fixed that the motor 
reaches its highest velocity before the friction gear comes 
into play. The illumination run by the single-phase 
current consists of 1200 incandescent lamps of 16 candles 
and twenty arc lamps of 20 ampéres. In order to make 
use of thin and cheap conductors the single-phase 
current is transmitted at a voltage of 2200 to the place 
where it is to be used, and when necessary is transformed 
into 110-volt current. A set of transformers of various 
capacities for this purpose, as well as for other illuminat- 
ing currents, forms part of the exhibit. 

The two-phase current runs a set of free running two- 
phase motors without intervention of transformers, in- 
asmuch as the current taken from the dynamos is only of 

















Fig. 1-ELECTRIC MOTOR COUPLING 


110 volts; therefore when applied to the incandescent 
lamps in the beer halls some way off, this current is first 
transformed up to 2200 volts, and then retransformed at 
the place where it is used to 110 volts. This practice is 
adopted where the greater portion of a current is used in 
the vicinity of a power station and only a small portion 
of it required at a distance. Some of the two-phase 
current is used with the intervention of an adjuster to 
enable alternating currents to be used for the purpose of 
charging the accumulators; for, although the adjusting 
apparatus can only work with a single phase, owing to 
the size of the single-phase dynamos, it would not be 
economical to connect it to the single-phase current; 
and, on the other hand, to counterbalance the one-sided 
loading of the two-phase machines by their use for this 
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Fig. 2-ELECTRIC MOTOR COUPLING 


purpose, the second phase is attached to various free- 
running and loaded one-phase motors. 

The three-phase current is applied to running a set of 
three-phase motors varying in capacity from .%,-horse 
power requiring 90 watts, to 150-horse power requiring 
120 kilowatts, the former making 2700 revolutions, the 
latter 410, and the pressure varying gradually from 110 
in the smallest to 5000 volts in the largest of these motors. 
The object of making them for such high voltage is to - 
obviate the use of transformers. An example of this is 
shown: a motor of type Md 100, for 100-horse power, 
with 480 revolutions, constructed for 2200 volts, is run - 
direct from the generator. The whole grounds are illu- 
minated with 200 alternating arc lamps, and some build- 
ings with 120incandescent lamps of 16 candles to 50 candles 
from the three-phase current. The great single-phase 
machine serves as a reserve for the illuminations supplied 
from the alternating currents. To effect this a switch is 
provided, by which each phase of the whole two and 
three-phase installation can be conducted to this great 
alternating machine. The three-phase current also sup- 
plies a transformer which transforms from 110 volts to 
41,000 volts, which is retransformed by another trans- 
former to 75 volts; and this current is converted into 





110 volts continuous current, and used for illuminating a 
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device made up of 400 or 500 incandescent lamps, and 
consisting simply of the sign 41,000 volts. 

The are lamps, too, are of interest; the continuous 
current lamps are constructed on the differential prin- 
ciple; the carbon holders are suspended by a silken cord 
passing over a pulley, and to them are attached conical 
iron cores that move up and down in the fixed magnetising 
bobbins; by this means the adjustment and regulation is 
effected. The simplicity of this arrangement ensures 
the steady and exact working of the lamp, the super- 
vision is a simple matter, the maintenance and repairs 
unimportant, the light is regular, and the arc always in 
the same place. In the differential arc lamp for alter- 
nating currents, the mechanism consists of two electro- 
magnets, one excited by the main, the other by the shunt 
current, an aluminium dise rotating between the poles of 

















Fig. 3-SSHOOL-ROOM LAMP 


the magnets, and toothed wheel gearing connecting the 
aluminium disc with the pulley carrying the cord from 
which are suspended the carbon-holders. The magnets 
induce alternating currents in the aluminium disc, which 
are disposed counter to the exciting currents in the 
bobbins, consequently the disc is subjected to strong 
turning influences, which are in one direction from the 
main current, and in the other direction from the shunt 
current ; these movements are conveyed to the cord 
roller, and so keep the position of the carbons always 
regular, and the light strong and exceedingly steady. 
With regard to incidental objects connected with this 
varied display of power transmission and application, 
the switchboard is most striking; it is 15 metres long, 
covered with a varied array of meters, counters, indi- 
cators, switches of various .kinds, accumulator control 
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Fig. 4—DIAMOND POLISHING TABLE 


apparatus, regulators for all purposes and appliances con- 
nected with the arc lamps; and amongst the various lamp 
glasses and shades, one for school-rooms—Fig. 3—and such 
like distributed the light very agreeably, an enamelled 
plate below intercepting and reflecting upwards the 
intense light streaming down from the arc; the top 
of the lamp is either uncovered or covered with plain, 
ribbed, or opal glass, as desired. 

With regard to the portions of the exhibit of the 
Elektrizitiits-Aktiengesellschaft not included in the active 
display, I have already said sufficient to indicate its 
varied and inclusive character, and perhaps little more 
than that could be attempted in this notice. I shall, 
therefore, simply add that the whole exhibit presents a 
very interesting picture of the present position of electrical 
matters in Bavaria. The company, however, does not 
neglect to point out that want of space prevents the exhibit 
of many applications of electricity, more especially to 








larger works, and therefore that such applications, and the 
machines for effecting them, must beinspected either at the 
works of the company, or at the places where the work is 
being done. As an example of some of these applications, 
it remains to mention the fact that this firm has 
erected electric central stations in France, Spain, 
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| current, of a capacity of 200 kilowatts, to supply 4000 16. 
| candle glow lamps. The company has also constructed 
| tramways, to which I shall subsequently refer, and business 


| is transacted not alone at the great head establishment 
at Nuremburg, but at eighteen branch establishments and 
testing offices. 

































Denmark, Austria, Hungary, as well as Germany, and 
publishes a nicely got up album, with particulars and 
views of these stations, the first being a lighting installa- 
tion at Liibeck, commenced 1st of May, 1887, opened 1st of 
November the same year, and pore 5 in 1888 and again 
in 1890, being for continuous current on the three-wire 
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Fig. 5—DoUBLE LATHE 


I may here add a word about the Schmidt engine men. 
tioned above, and exhibited by the Dinglersche Maschinen- 
fabrik, of Zweibriicken, It is a compound engine with 
two single-acting high-pressure cylinders, and a double- 
acting low-pressure cinder set at an angle of 90 der., 
and with ten-atmosphere boiler pressure can give 








Fig. 6—E 


system, with accumulators with a capacity of 450 kilowatts 
and to supply 9000 16-candle incandescent lamps; the great- 
est being the Hamburg Electrical Works, commenced in the 
autumn of 1888, opened in February, 1889, extended in 
1893, 1894, and 1895, on the same system as the Liibeck 
central, but for 3750 kilowatts and to supply 75,000 16- 
candle incandescent lamps. The last recorded being one in 
construction in North Spain for the single-phase alternating 





LECTRICALLY DRIVEN ROLLS 


100-horse power effective, and requires, it is said, 
per indicated horse-power per hour 4°33  kilos.— 
about 93 lb.—of steam, or 0'569 kilos. — about 
1} lb.—of coal. It is supplied by a double-fire tube- 
boiler, with about 367 square feet heating surface, and 
working at ten-atmosphere pressure, discharging saturated 
steam into asix-spiral Schmidt superheater, which raises 
the temperature from 356 deg. to 600-680 deg. Further- 
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more, it may be noted that the oer) peg 
formerly J. A. Hilpert—have a praiseworthy exhibit of 
valves and boiler and steam fittings generally; and that 
Klein, Schanzlin, and Becker, to whose exhibit I 
have already referred, also show a great variety of 
steam separators and water traps. In the one illustrated 
_-which is also made to be placed horizontally—the in- 
rushing steam is given a rapid 
whirling motion, by means of the 
spiral in the neck, with the object 
of separating the water particles 
centrifugally. 

It may perhaps be well to 
correct an impression that seems 
to be current, to the effect that 
the brown coal briquettes are 
made from waste coal; as a matter 
of fact, a briquette factory, with 
four presses, requires some 3600 
tons of coal per twenty-four hours ; 
whilst the output of the Province 
of Saxony and the district of 
Nieder Lausitz for the year 1895 
amounted to some twenty - five 
million tons of briquettes—quantities that could scarcely 
be covered by waste coal. 

To illustrate some of the methods of applying electro- 
motors to industrial purposes adopted by the firm, I have 
selected three figures from the thirty-five contained in 
their catalogue, ‘‘ Die Verwendung der Elektromotorer 
fiir gewerbliche Zwecke,” a handsome publication, 11}in. 
by 6in. in measurement, containing a brief and clear ex- 
position of the subject, and full-page illustrations, showing 
electro-motors applied to ventilators, sewing machines, 
lifts, centrifugal machines, agricultural machines, grinding 
rolls, pumps, book-printing machines, looms, small tools, 
machine tools, travelling cranes, &c., and at contractors’ 
works. Where high speed is required, the motor is 
coupled direct to the work, otherwise the power is trans- 
mitted by belting, or by toothed wheel or friction gearing. 
Fig. 4 represents a diamond polishing table, in which 
the spindle of the polishing disc is coupled direct to the 
armature by a screw coupling. lig. 5 shows a method 
of application to a heavy double radial lathe, in which a 
part of another electrical machine is undergoing treat- 
ment. The motor in this case is supported on a hinged 
shelf, which normally rests on an adjustable block when 
not turned up; the transmission in this case is by belt- 
ing, which is always kept taut by the weight of the motor 
and the spring beneath the shelf. The other, Fig. 6, 
shows a motor turning a set of rolls; it is attached to 
the last gearing shaft by a leather coupling. The latter 
does not necessitate such precise adjustment in size 
between the connected shafts, and, moreover, protects 
the motor shaft from shocks, 
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THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 
CARDIFF MEETING. 

Tue seventh annual general meeting of this thriving 
institution took place, under the presidency of Mr. 
Mitchell, in the especially agreeable rooms of the South 
Wales Institute of Engineers, Park-place, Cardiff, on 
Tuesday last, and, as might have been expected from the 
varied and interesting set of papers which were announced 
in THE ENGINEER of the 4th inst., there was a good and 
representative muster; neither the concurrence of the 
British Association meeting at Liverpool nor the strain of 
the recent migration to distant shores with the Iron and 
Steel Institute, sufficed to check the allegiance of the 
ardent mining engineers to their own Institution. 

The following summary of the papers will show, too, 
that the interesting matter dealt with may also have 
possessed some attraction. 

Mr. W. D. Wight in one paper demonstrated how the 
British anthracite could be rendered suitable for domestic 
purposes, and so open up a new market for this valuable, 
but hitherto rather neglected fuel. Mr. Donald M. D. 
Stuart in his paper not alone sets aside any question as 
to the explosibility of coal dust, but even explains with 
precision how such explosions do take place. Mr. Hugh 
Bramwell very clearly demonstrates that the compound 
principle may be applied to winding engines with con- 
siderable advantages on the score of economy; whilst 
Mr. W. D. Wight, in his second paper, exhibits the pos- 
sibility of applying automatic variable expansion gear 
to balance slide valve winding engines. Mr. William 
Galloway describes the method and an _ interesting 
means adopted by an experienced mining engineer of 
dealing with 24,000 br wt of water an hour, at 
a depth of 792ft.. and in another paper dilates 
on the hauling of coal from the working face 
to the main haulage road, and explained how he 
has been able to do this work mechanically at 
2°65d. per ton of coals per 800 yards. Mr. Walcot 
Gibson, in a scholarly survey of the great continent of 
Africa, sets forth many geographical facts of a reassuring 
character for those interested financially in African 
mines. Captain C. C. Longridge expresses words of hope- 
fulness concerning mining in North Argentine. Mr. J. 
Bergeron advances geological facts and hypotheses which 

indicate, not alone a possibility of the extension of the 
French coal-fields, but also the direction that the 
extensions may be presumed to take. Mr. John Yates 
announces, mirabile dictu, that gold ore may be reduced 
by means of stone breakers and rolls, and the gold 
extracted by amalgamation and cyanide. 

The usual formal business being completed of the 
varied mental pabulum set forth pew. the papers of 
Messrs. Wight, Stuart, Bramwell, Gibson, and Yates 


were read at the meeting, which, considering the formid- 
able list, speaks well for the manner the meeting was 
conducted, the rest of the papers being reserved for 
private meditation. 

The report of the council shows that the number of 





members is still increasing, being now 23880, an advance 
of sixty-one on last year’s list, that meetings have been 
held in North Staffordshire, in South Yorkshire, and in 
London, and: there was also a successful students’ 
meeting held in the North of England. That thirteen 
papers have been communicated on mining engineering, 
ten on mechanical engineering, nineteen ou geology, nine 
on coaldust explosives, &c., four on lighting and ventila- 
tion, two on mechanical coal cutters, and twelve 
miscellaneous papers; in all, seventy-one papers, 
besides notes of papers on the working of mines, 
metallurgy, &c., from the “Transactions” of colonial 
and foreign societies and colonial and foreign publica- 
tions. 
The first paper read was on the 


ANTHRACITE COAL-BREAKING AND SIZING PLANT AT 
GLYNCASTLE CoLLIERY, SouTH WALES. 


Mr. W. D. Wight, in this paper, points out that, in 
spite of the fact that out of the whole area of about 1000 
square miles of the South Wales coalfield, 410 square 
miles represent numerous seams of anthracite coal of 
excellent quality and of more than average thickness ; 
yet of the total output in 1895 from this coalfield of 
33,040,114 tons of coal, there were only 1,761,186 tons of 
anthracite, which, nevertheless, was the largest quantity 
recorded up to date. 

This lack of energy in the anthracite coal industry 
being attributed to the fact that there was not sufficient 
call for that material in the usual form sent from the 
Welsh colleries, the Glyncastle Colliery set to work to 
prepare anthracite coal for domestic purposes, for which 
it must be of small and approximately uniform size, 
“nuts” being the most suitable size; and an apparatus 
has been designed, and is described for the manufacture 
of this size, the other sizes produced being only inci- 
dental. 

The coal is discharged direct from the mine-tubs, in 
special tipplers, on to the “ colliers’ screen,” a screen of 
certain dimensions with spaces of lin. between the bars, 
introduced, not as part of the special plant, but as a 
means of gauging the proportion of large coal, by which 
the payment of the collier is regulated, the coal pass- 
ing through being weighed in a machine known as 
“ Billy Fairplay,” enters into the treatment at a later 
stage. The lump coal passes on to a cleaning belt 14{t. 
long and 4ft. wide, terminating at a short fixed bar screen 
with 3}in. spaces, beyond which there is a hinged flap 
covering or leaving open the entrance to the first coal 
breaker; when large coal is desired the flapis closed; 
when otherwise, the flap is left open ; in the former case 
the coal slides gently down a shoot into trucks, in the 
latter it tumbles to the first coal breakers, which consist of 
cylinders 4ft. in length by 24ft. in diameter , studded 
with spikes alternately 3in. and 44in. in length. and 
set in holes slightly tapered, each cylinder having 435 
spikes of each length. The spikes of one cylinder work 
into the interspaces of the other ; the cylinders revolve in 
opposite directions 100 times a minute, which gives the 
teeth approximately the same speed as that acquired by 
the coal falling in. The broken coal, and the coal falling 
through the short fixed screen, unite on the first Klein 
screen, which is a horizontal screen, but, having a verti- 
cally oval motion given it, the coal is caused to progress 
along. The holes of this screen are 3in. square, and the 
coal that does not pass through gravitates to the second 
breaker, to be reduced to the ‘‘ nut” size; this breaker is 
similar in construction to the first, but the cylinders are 
18in. in diameter by 24ft. long, and the spikes are all 3in. 
long and number 242 in each cylinder. This broken coal 
and the coal that passes through the first Klein screen 
mingle on the second Klein screen, which is 16ft. in length 
and 3}ft. in width, and are here sized for cobbles, and 
first and second nuts, and smaller coal. The latter falls 
into a hopper, where it meets the coal from ‘ Billy Fair- 
play,” and is elevated 50ft., conveyed to a vibromotor 
screen, with double perforated plates, making three sizes 
the ‘‘beans” and “ peas” of which are cleaned in a 
Merton washer—THE ENGINEER, vol. 81, page 215—and 
emptied into bunkers to drain, ready for filling into 
trucks, whilst the “duff” is delivered direct into trucks. 
The cobbles and first and second nuts are delivered on 
to an ordinary picking belt, 43ft. in width, 80ft. long, 
divided longitudinally to accommodate the three classes, 
which are conducted automatically into their respective 
trucks. 

The motive power to work the whole installation is 
obtained from a Babcock and Wilcox water-tube boiler, 
working at a steam-pressure of 120 Ib. per square inch, 
supplying a Tangye-Archer compound engine with high- 
pressure cylinder 10in. in diameter, and low-pressure 
cylinder 16in. in diameter, each of 10in. stroke, running 
at 180 revolutions per minute, to which is attached a 
Babcock and Wilcox exhaust-steam feed-water heater, 
A main line of shafting is carried through both buildings, 
from which the various machines are driven. The build- 
ings are constructed of steel girders, framed together 
and covered with corrugated iron sheeting. The sizes of 
coal which are made are as under :— 


somes coal is what passes over bars with 34in. spaces between. 


Cobbles pass through 3in. square holes and over 2}in. square holes, 
First nuts —,, 2}in, ee 9 in. - 
Second nuts ,, lin. re os in. = 
Beans a in, fe 2 in. round holes, 
Peas me xin. round holes __,, yyin. a 

Duff ” vein. ” ” 


These sizes can be varied to suit market requirements. 

This paper gave rise to very considerable discussion, in 
which it was pointed out that the dressing of anthracite 
coal was by no means new in South Wales, that anthra- 
cite, if properly treated, would burn in the ordinary 
grates, especially if the sides and backs were not of cast 
iron, but of firebrick, and the bars were placed vertically 
instead of horizontally. It was questioned whether the 
new tippler would be suitable for dealing with smaller 
loads than those mentioned in the paper ; whether the Klein 


whether the removal and renewal of a broken spike on 
the breaker would not be of considerable difficulty and 


inconvenience. The author pointed out that the tipplers 
could be worked quicker, that he had no data about the 
Klein screen, and that he found the single spoked roll 
better for the purpose than the segmental roli suggested 
by a speaker, inasmuch as in the latter the segments 
were not large enough to hold sufficient spikes, and 
secondly, is was very awkward to handle a heavy seg- 
mental roll in order to remove a segment to repair a 
broken spike. It was much better to incur a little trouble 
in extracting the latter from a Jarge roll. 

This paper attracted so much attention that in our 
next notice we will give a description and illustration of 
the tippler and Klein screen, for there will probably be 
an opportunity of inspecting them both; this applies to 
various other appliances described in some of the other 
papers, which will therefore also be left over for the next 
notice. It may here be noted that the advantage of 
secondary haulage, it was generally agreed, depended on 
circumstances. It was also suggested that the applica- 
tion of Mr. Bergeron’s geological methods to English 
coalfields might prove fruitful in proving extensions of 
our own coalfields. 








THE IRISH MAIL SERVICE. 


Ix 1863 the late Mr. William Watson read a paper before 
the Institution of Civil Engineers cn the communication 
between London and Dublin, in which he shows that this 
line of communication had been used for a century and a-half 
—some say since the reign of Queen Elizabeth. Holyhead, 
the nearest point of land in Great Britain to the metropolis 
of Ireland, was naturally thought of as the most convenient 
port for the departure and arrival of mails. Up to the year 
1830 or thereabouts, the service was pcrformed by sailing 
cutters, the last of which were designed by Sir Robert 
Seppings in 1819, and were of small dimensions, being 65ft. 
long by 193ft. beam, with a tonnage of 102 tons. 1t was 
with great reluctance that the Post-office and their advisers 
gave way to steam ; their opinion was that no vessel could 
perform the winter service with safety but sailing cutters. 
It is true that there were occasional steamers put on the 
Holyhead station for summer and autumn which did fairly 
well, but it was not until the Royal Sovereign and Meteor 
were built specially for the Post-office service that the sailing 
cutters disappeared for ever. The Royal Sovereign was of 
205 tons and 120-horse power. The Meteor was 15 tons less 
in size and 20-horse power less. The Dottrell and scme 
others were afterwards built. 

The City of Dublin Steam Packet Company was formed in 
1823, and as far back as 1826 it carried the mails occasionally 
for the Post-office, but not under a regular contract. A few 
years subsequently the City of Dublin Company, at the time 
very much under guidance of Mr. Charles Wye Williams, 
amalgamated with the St. George Company, of which Mr. 
Laird, the grandfather of the present Messrs. Laird, was 
a director, and he afterwards became one of the City of 
Dublin Company’s directors, and was so for many years. In 
1838, when the line of railway was opened to Liverpool, the 
Government decided to take the mails from London through 
Liverpool, instead of using Holyhead. At that time all the 
mail boats were under the charge of the Admiralty, not the 
Post-office; but in the year 1838 the night mails were run 
by contract by the Dublin Company between Dublin and 
Liverpool, the Admiralty running the day mails. This 
service was continued to the year 1848, and then it was 
determined when the Chester and Holyhead Railway was 
completed to run the London mails vid Holyhead, as in 
former years, the Admiralty undertaking the entire charge of 
the vessels or sea service. 

The new service, which was the commencement of the pre- 
sent mail service, commenced on August Ist, 1848. The day 
mails from Liverpool were abandoned, and the contract for 
the night mails with the City of Dublin Company was ter- 
minated the following year, against a strong protest from the 
Liverpool people. The new mail service was run with four 
vessels, the Banshee, Llewellyn, St. Colomba, and Caradoc. 
A short experience of the working satisfied the Government 
that it was more advantageous to have it performed by con- 
tract, and tenders were asked for, with the result that the 
Admiralty agreed to recommend a tender from the City of 
Dublin Company for acceptance, no other bond-fide tenders 
having been received. Before the matter was finally closed, 
the Government received notice that the Chester and Holy- 
head Railway Company was willing to undertake the service; 
consequently, the contract with the Dublin Company was 
not confirmed, and the matter was again thrown open to 
competition, but ultimately the City of Dublin Company 
secured the contract for twelve years certain from the year 
1849. Two of the Admiralty boats—the Llewellyn and the 
St. Colomba—were purchased for the service by the City of 
Dublin Company, and it also built the Prince Arthur. 

The service did not give entire satisfaction, and a short 
time afterwards the subject was brought before Parliament, 
and an agreement entered into by the Chester and Holyhead 
Company, the Londonand North-Western Railway Company, 
and the City of Dublin Company, to enter into a joint 
service. An Act of Parliament was obtained tocarry this out 
in 1855, but owing to various delays the contract for this 
new service was not finally approved and settled until 
January, 1859. This contract was for fourteen years certain 
to be continued from year to year, and the Ulster, Munster, 
Connaught, and Leinster were built for it. This contract 
continued in force until the year 1882, when the Post-office 
gave intimation to the City of Dublin Company of their 
intention to terminate the present contract of that time, and 
asked for tenders for another, and after a long negotiation 
the tender of the City of Dublin Company was accepted for 
twelve years from the 1st October, 1883, to run anaccelerated 
mail service. 

To carry this into effect Messrs. Laird designed new boilers, 
using forced draught, and made alterations in the machinery 
of the four mail boats, which produced very remarkable 
results in the vessels which had been employed continuously 
for twenty-three years. The Accelerated Mail Service was 
commenced, with extended and improved cabin accommoda- 
tion, on October 1st, 1885, and realised during a year’s 
performance an increase in speed of nearly 24 knots per hour 
beyond the old service, practically improving the fine weather 
passage by half-an-hour average and the bad weather passage 
by about one hour, the calculations of Messrs. Laird Brothers 








screen would not make more small, and get sooner out of | 
order than simpler screens having a different motion ; and 





proving correct in every particular. The improved mail boats 
gave universal satisfaction, 
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However, as years have gone on, the speed of ships has 
increased, and passenger traffic has developed with the result 
that a very strong desire was evinced by the Irish public, and 
expressed by the Irish Members in Parliament, that at the 
termination of the existing mail contract, another for higher 
speed should be entered upon. A deputation of Irish 
Members’of Parliament waited upon the Postmaster General 
—Mr. Arnold Morley—in the early part of 1894, and on the 
Chief Secretary—Mr. John Morley—and the consequence of 
the strong feeling on the subject was that the Postmaster- 
General agreed to ask for:tenders for an accelerated service of 
half-an-hour and also of an hour. 

The City of Dublin Company put itself into communica- 
tion with Messrs. Laird Brothers, who, on the facts laid 
before them, prepared designs for 27-knot vessels to give one 
hour accelerated sea service, and 23 knots to give half an 
hour accelerated sea service, and the City of Dublin Company 
tendered in accordance with the views laid down by the Post- 
office. A considerable time elapsed before any reply was 
received. It then appeared that no tenders had been received 
in accordance with the specification except those of the 
City of Dublin Company, and the Postmaster-General did 
not feel himself in a position to accept this, the terms being 
too high. A great deal of feeling was manifested in Ireland, 
as it was felt that a distinct pledge had been given that an 
accelerated service would be carried into effect, and, as a 
result, the City of Dublin Company satisfactorily entered 
into negotiations with the Post-office, which lasted nearly 
six months, and resulted in a contract being entered into 
with that company, to date from April 1st, 1897, and for a 
sea service accelerated by halfan hour, as previously tendered 
for, but with vessels of somewhat smaller dimensions and 
less tonnage. 

The designs for these vessels were supplied by Messrs. 
Laird, who, by their cc-operation with the City of Dublin 
Company, largely contributed to bring the negotiations toa 
satisfactory close ; the Government, in accepting the design, 
evincing ® well-merited confidence in the firm who had 
designed and built three of the four paddle-wheel steamers 
which have so satisfactorily performed the service since 1860, 
and which, after nearly twenty-five years of constant work, 
had in 1884 proved to be in such excellent condition that, 
with the introduction of forced draught and other improve- 
ments in the machinery, they were capable of carrying on 
the accelerated service then contracted for at an increased 
speed of over two knots an hour—a record which is probably 
unparalleled in steam navigation, and which speaks volumes, 
not only for the material and work in the vesseis, but for the 
high state of efficiency in which they must have been main- 
tained by the City of Dublin Company. The Ulster, 
Munster, Connaught, and Leinster, of 1860, were pheno- 
menal vessels of their day, the Connaught being the first 
that ever attained a speed of 18 knots an hour. This mail 
contract was confirmed by the House of Commons just 
at the close of the session of 1895, and the order for the 
four vessels was then placed in the hands of Messrs. Laird 
Brothers, who have made such good progress that the first of 
the four was launched on Saturday, the 27th of June, the 
secoad on the 12th of September ; the third will be launched 
in October, and the fourth will follow in a few months later. 

A special interest attached to the launch of the Leinster 
owing to the presence of the Lord Lieutenant of Ireland, K.G., 
and the Countess Cadogan, and the fact that the Countess 
performed the naming ceremony in recognition of the im- 
portant national service in which the steamer is to be 
employed, a large and distinguished party of guests had 
been invited to meet their Excellencies, and among the names 
will be found many identified with Irish interests, both 
national and commercial. 

The Leinster is an exact duplicate of the Ulster, which was 
launched from the same building yard on June 27th last; 
her dimensions and the leading features of her design may be 
briefly described as follows :—Her dimensions are: Length, 
over all, 372ft.; breadth, moulded, 41ft. 6in.; depth at side to 
upper deck, 29ft. 3in.; height from main to upper deck, 
8ft. Sin.; tonnage, builders’ measurement, 3069 tons; draft 
of water ready for service, 14ft. 6in.; speed, 23 knots. The 
preparation of a design satisfactorily to fulfil all the onerous 
conditions of the service has been a problem of no little diffi- 
culty, and Messrs. Laird have had to combine with the high 
speed required, great strength, freedom from vibration, 
stability, and seaworthiness. 

The material of the hull is steel. There are ten water-tight 
compartments, and it is worthy of notice that even if the 
two largest of these should become filled with water as the 
result of collision or other mishap, the vessel would still be 
in a perfectly safe condition. The machinery, which is of 
the most modern type, consists of two independent sets of 
inverted direct-acting tri-compound engines, each set having 
one high, one intermediate, and two low-pressure cylinders. 
The shafts, piston-rods, connecting-rods, &c., are of steel—air 
pumps vertical, one to each set of engines, worked from the 
piston rod crossheads. The circulating pumps and main and 
auxiliary feed engines, powerful bilge and fire engines all 
work independently. The propellers are of manganese 
bronze. The boilers are of steel, four in number, double- 
ended, each having six furnaces, Morrison’s corrugated, 
pressure 175 lb. per square inch, to be worked on the closed 
stokehold system. The electric light installation, which is 
in duplicate, is of very ample capacity. 

There will be two funnelsand two pole masts and a turtle-back 
of about 70ft. long forward and a flush upper deck, on which 
there will be three deckhouses, containing the entrances to 
cabins, smoke room, ladies’ deck saloon, &c. On the main 
deck the cabins extend unbroken from end to end of the ship, 
the machinery being entirely below the deck. The light and 
air shafts from the engine room are carried to the tops of the 
houses, forming “boat decks,” so that the machinery is 
entirely out of sight, and there will be an absence of the heat 
and smell of oil which is so unpleasant to the majority of 
voyagers. The first-class dining saloon, situated on the main 
deck, forward of the machinery space, is a noble apartment, 
40ft. long and 34ft. broad, extending the full width of the 
vessel, and having access from the upper deck by a handsome 
vestibule and stairway, and it will be capable of dining about 
eighty passengers at one sitting. The sleeping accommoda- 
tion for the first-class is arranged on the main deck in large 
and well-ventilated state-rooms on each side aft of the saloon, 
and there are also fourteen first-class state-rooms on the 
lower deck forward and aft of the machinery. 

The ladies’ first-class cabin is on the main deck abaft the 
machinery space, and there is a ladies’ deck saloon on the 
upper deck in the after deckhouse. The second-class ladies, 
cabin and the second-class dining saloon are on the main 
deck aft of the first-class accommodation, and the sleeping 
accommodation is provided in cabins on the main and lower 

decks. This accommodation is excellent. A spacious smoking- 
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room occupies the forward end of the after deckhouse, and 


rooms, two state-rooms and a saloon galley, with a lift to the 
saloon. Ample space for the post-office service is provided 
on the main deck forward of the first-class cabins, and on the 
deck below the sorting-room the sorters’ sleeping cabins are 
arranged. The ship’s officers, engineers, crew, and firemen 
are berthed in a midship deckhouse, and forward on the 
main deck. 

The question of ventilation has been very carefully studied, 
and a most complete system adopted, the cabins generally 
having an ample supply of fresh air through skylights, ports, 
and ventilator shafts, while the vitiated air is carried away 
through exhaust tubes led into the funnel casings. The 
lavatories and offices are fitted with Utley’s patent venti- 
lating sidelights, which are specially designed to be kept 
open in bad weather when ordinary ports have to be closed. 
The sanitary arrangements, the efficiency of which is of such 
vital importance on board passenger steamers, and so con- 
duces to the comfort of the traveller, have received special 
consideration. The lavatories will be extensive and well 
fitted, and there will be plunge and shower baths, with hot 
and cold service. The furnishing and decorations of the 
saloon, ladies’ deck cabin, and smoke-room has been entrusted 
to Messrs. S. J. Waring and Sons, Limited, of Liverpool, 
London, and Manchester. The dining saloon is to be of 
Sheraton design in mahogany. The ladies’ deck saloon is 
treated in Louis XVI. style, in white and gold; the smoke- 
room in Jacobean style, the woodwork of doors, dado, &c., 
being oak, and round the room will be fixed cosy seats 
upholstered in morocco, each having its own arm and head 
rest. 


a perfect success. Mr. Comber, who carried out all the details, 
has successfully launched from Messrs. Laird’s yard over 
500 vessels of all sizes, an almost unparalleled record for one 
man. For the brief speeches which followed the launch our 
readers would care but little. They were delivered during 
a heavy thunderstorm, and were mainly devoted to Irish 
questions. 

The description which we have given is so far complete that 
a few words concerning matters of detail will suffice for the 


present. The ship, as she stood on the launching ways, 
excited some comment by the beauty of her run. She is 
exceedingly fine forward, with a straight stem. Almost 


amidships she tumbles home slightly. She will undoubtedly 
sit very high out of the water, and she ought to be a very 
dry and easy ship. 

The propelling machinery very closely resembles that most 
used in warships, the engines being low and running at a 


with a piston valve for the high-pressure cylinder ; while the 
after engine is a two-cylinder non-compound, into the valve 
chests of which the forward engine exhausts. This is a very 
convenient arrangement, no casting being of excessive weight. 
The boilers are of the type regularly used by Messrs. 
Laird. The two funnels seem quite inadequate to 9000-horse 
power when compared with the four much larger funnels 
of the paddle-boats, but the latter use low-pressure steam and 
probably twice as much coal per horse per hour as the screw 
ship will consume. 
It is, we think, a pity that the post-office authorities did 
not deal more liberally with the whole subject. The addition 
of 30ft. to the length of the ships would have constituted a 








the Scotch boiler for this particular service. 





in the forward deckhouse are captain’s and chief officers’ | 


As regards the launch, it will be enough to say that it was | 





| AN AMERICAN THREE-CYLINDER LOCOMOTIVE, 


In view of the recent discussion as to the advantages of 
putting three cylinders on a locomotive, our American corre- 
spondent sends us some drawings of the three-cylinder 
engines used on the Erie and 
Wyoming Valley Railroad. 
They are Mogul engines, i.e., 
having six-coupled driving 
wheels and a two-wheel lead- 
ing truck or “poney.” The 
second - coupled axle is the 
main driving axle, and has an 
inside crank near one end, 
as shown in the drawing of the é 
axle. There are two outside L 
cylinders and one inside cylin- f 
der close inside the frame, the 
cylinders being at an inclina- ‘“s 
tion of 4 in 35, and having 
the cranks set at 120 deg. 
The engine, it must be : 
understood, is not com- Pa: 
pound. The plan was 
designed some years ago by 
Mr. J. B. Smith, in order to 
give a more uniform turning 
moment on the axle in haul- 
ing heavy coal trains up steep 
grades, and it has proved 
so successful that some new 
engines of this type were built 
last year. The cylinders are 
all 17in. by 24in., and the 
engine has six driving wheels 
42in. diameter, with a wheel- 
base of 14ft., having a weight 
of 110,100 lb. on these wheels, 
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and a_ total weight of 
128,100 lb. The boiler pres- Ried) 2 
sure is 1501b. The fire box men Be 








is 94ft. by 8ft., for burning 
fine anthracite, and the increased number of exhausts 
enables a good fire to be maintained with light draught, 
thus avoiding the strain of a heavily worked boiler. 








ENGINEERS IN THE U.S. Navy. — The illness of two of the 


engineer officers of the United States battleship Indiana, Chief 


comparatively high speed, driving three-bladed bronze screws. | 
The engines are, as we have said, four-cylinder triple expan- 1 s je 10 
sion; but each screw is really driven by two complete sets of | engineering branch of the navy. The modern battleship is au 


engines, the forward being a compound two-cylinder engine, | 


Engineer George E, Tower and Passed Assistant Engineer A. 
McAllister, during the manceuvres of the Atlantic squadron las’ 
month, is a forceful illustration of the need of an increase in the 


immense aggregation of h —machinery everywhere and 
for everything, and that the large amount of skilled labour and of 
mental energy necessary to keep it in good condition at all times, 
is not realised or is deliberately ignored and the lives of officers 
thereby jeopardised, is a disgrace. The cruiser Columbia, with 
ninety engines, 172 steam cylinders, and all its varied and compli- 
cated machinery, has only four engineers. Isit any wonder theengi- 
neers cannot stand the strain? After eight daysofpeaceful manceuv- 
ring the efficiency of the most powerful battleship of the navy is for 





| the time impaired by the temporary loss of one-half of its engineering 


| 


valuable improvement, and we are disposed to think that | more of their 
water-tube boilers of the Normand type, which Messrs. Laird | promote neede 
have brought to great perfection, would have been better than | side of the normal the further it will go to the other side when onc2 


staff. What would be the condition of affairs in case of war if 
peace manceuvres are so disastrous? It is to be feared that 
when the citizens of this nation finally awaken to a realisation of 
what is going on they will refuse to believe that anything 
approaching patriotism and the good of the service has been the 
actuating motive of line officers, and these officials will then los> 
—_ than if they now used their influence to 

reforms, The more the pendulum is held to one 


it is liberated.— American Engineer and Railroad Journal, 
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THE CHEVALET HEATER-DETARTARISER 


Fig. 1 
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MICKLEFIELD AND BRANCEPETH 
COLLIERY DISASTERS. 


Tuer lessons of a colliery disaster, such as that which 
occurred at Micklefield pit, near Leeds, on the 30th of April 
last, are not so speedily ascertained as could be wished. It 
is close upon six months since sixty-three persons lost their 
lives at that colliery, and only now we have the official report 
into the causes of the calamity. The document, though 
dilatory, is, however, admirably definite. Mr. Harold 
Thomas, barrister, who conducted the inquiry ordered 
by the Home Office, submits that the probable cause of 
the explosion was fire-damp coming in contact with a 
naked light, and thus igniting the coal-dust. While | 
holding no one justly liable for prosecution on that 
account, he advocates the peremptory prohibition of naked | 
lights in the Micklefield Colliery, and further recommends | 
that greater precautions should be taken to avoid dangers | 
from coal dust in the workings. Mr. Frank N. Wardell, one | 
of her Majesty’s inspectors of mines, who was associated with | 
Mr. Thomas in the inquiry, has no hesitation in attributing | 
the accident directly to the use of a naked light at a point 
known as Goodall’s Gate. The popular theory that no explo- 
sion was caused by shot-firing he entirely discountenances. 
Mr. Wardell emphasises the fact that although naked lights 
had been used in the pit since its commencement about 
twenty-three years ago, and shot-firing had been going on 
day by day, both being considered perfectly safe, yet the 
time came when the prolonged immunity from peril was | 
interrupted by this terrible disaster. ‘This fact,’ continues | 
Mr. Wardell, ‘gives rise to most serious anxiety, and an | 
impression that the safest and proper course to take would 
be to prohibit naked lights in every pit, and to restrict the | 
mode of shot-firing to the use of high explosives.” Mr 
Wardell is also of opinion that the question of the removal | 
of dust demands most serious consideration. Dust, as an 
admitted dangerous element in a mine, should be removed 
systematically, and as completely as practicable. It will be 
observed from the report of the Government inspector, Mr. 
Donald Bain, upon the colliery accident which occurred in 
April at Brancepeth pit, in the Durham coalfield, where 
twenty persons were killed, that he concurs with the verdict 
of the coroner’s jury, who found that ‘a shot was fired, by 
whom they did not know, and that the shot ignited the coal- | 
dust and caused the explosion.” Mr. Bain puts forth as the | 
lesson to be learnt that “the use of gunpowder on main | 
haulage roads is attended with considerable risk and danger, 
and, to insure safety in a dry mine, none but high explosives | 
should be used, and these with every precaution.” The | 
lessons, it will be noted, are practically identical in both 
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THE CHEVALET HEATER-DETARTARISER. 





THE accompanying engravings, Figs. 1, 2, and 3, represent 
general and sectional views of a feed-water heater and 
softener, which we have had an opportunity of inspecting at 
work at the Central Station of the House to House Electric 
Light Company, West Brompton, where it is treating and 
supplying nearly 3000 gallons of feed-water per hour for a 
battery of Babcock and Wilcox boilers, with very satisfactory 


| results, using only exhaust steam. The purification of the 


feed-water is brought about by boiling the water by the heat 
obtained from exhaust steam, thereby depositing the lime in 
the form of compact mud, or soft scale, in the apparatus 
itself, whence it is periodically removed, no attempt being 
made to collect and blow it out in a more or less fluid condi- 
tion. 

Referring to the sectional views, Figs. 1 and 2, the cold water 


Fig. 2 














enters by the funnel A at the top of the machine, and flows 
downwards through the various trays or sections to the tank 


| forming the base of the apparatus, from which it flows at 


boiling heat to the feed pumps. The cast iron trays or 
sections of the machine are all similar, and in working remain 
about half full of water, which flows downwards from one 
section to another through the tapered overflow tubes C, till 
it finally reaches the bottom tank above mentioned, through 
the parallel overflow pipe D. The exhaust steam enters at B, 
and passes upwards as indicated by the arrows, through a 


cases, 








_. Mucu activity prevails in the Ceylon railway workshops. 
a lhe bridges up-country are being strengthened in order to bear 
q the ee of engines, some half a dozen of which were sent from 
‘ England recently, but which, says Zndian Engineering, when they 
arrived were found to be too heavy. 






| number of tubular openings in the bottom of each section, 
| each opening being surmounted by an inverted cap. The 
| steam reaches the interior of these caps and cannot escape 
except by blowing its way through the water into which the 
caps dip. The boiling action goes on in all the sections, with 


| the effeot of liberating the carbonic acid gas dissolved in the 
| crude cold water, aral the carbonate of lime becoming 





insoluble is precipitated on the surfaces of the sections with 
which it comes in contact. When cleaning becomes 
necessary the sections are lifted down and the soft scale 
scraped away, an operation occupying from four to five hours 
in the case of the larger sizes. 

For dealing with the sulphate of lime which cannot be 
precipitated by boiling at 212deg.,a small amount of car- 
bonate of soda is supplied, in the form of solution, to the 
water as it enters the apparatus. A very small pump is 
employed for the purpose, arranged to be operated from some 
moving part on the feed pump, so that a predetermined 
amount of soda solution is injected at each stroke of the 
feed pump. The soda by double decomposition changes the 
sulphate of lime to carbonate of lime, which is then preci- 
pitated by the boiling action, and the sulphate of soda 
remains in the water in the form of a permanently soluble 
salt. The water, as it reaches the feed pump, is stated to 
retain not more than 3 deg. of hardness, the amount of 
hardness of the crude water having no effect beyond necessi- 
tating a rather larger size of apparatus if exceeding about 
18 deg. It is claimed that, should any grease contained in 
the exhaust steam evade the baffle-plate placed in the 
separator E, it is prevented from entering the boilers by 
adhering to the lime with which it is precipitated, and an 


Fig. 3 




















inspection of the scale certeinly tends to bear out this 
theory. 

It is claimed for this apparatus that the results obtained are 
regular and trustworthy, that its efficiency does not diminish, 
and that its heating and purifying powers remain the same 
up till the moment when the scale commences to impede the 
flow of water and steam, when the trays should be removed 
and the scale chipped off. The maker of the apparatus is 
Mr. William Boby, Union-court, Old Broad-street, London. 








Pic Iron in AMERICA.—The following table shows the condition 
of the pig iron market in the States. The number of blast furnaces of 
the United States in blast August Ist, 1895, and August Ist, 1896. 
was :— 


August Ist, 1895. August Ist, 1896. 
Weekly Weekly 
No. capacity No. capacity 
4,228 wi os 


Chameath.. .< «+ 22 
Anthracite and coke 41 
Bituminous .. .. 140 
Total - 169 
Comparing the situation to-day with that of a year ago, there are 
thirty-four less furnaces in blast, but the weekly capacity has 
increased 2681 tons. The present weekly capacity of the blast 
furnaces, says the American Manufacturer, is the lowest that has 
been recorded since August, 1895. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have recently been made at the Admiralty :—R. Williamson and 
D. Carmichael, to be senior engineers; W. D, Bevan, A. Macdonald, 
J. Joung, J. H. Watt, A. O. Walker, and J. 0. Peacock, to be 
engineers ; J. Kennedy, W. Dobson, W. J. Dibb, R. Torrie, H. 
Cartwright, and A. F. Denton, to be assistant engineers. Staff 
engineer W. A. Ellis, on the retired list, has been advanced to the 
rank of Fleet engineer on the retired list ; assistant-engineer J. B. 
Huddy has been promoted to the rank of engineer in her Majesty's 
Fleet. Fleet engineers: Henry J. Lock, to the Black Prince ; 
John R. B. Wright, to the Trafalgar ; and Richard J. Wheeler, to 
the Defiance, additional, for Torpedo Store, Devonport. Staff 
engineers: Joseph T. Purkis, to be detailed for duty in Europe ; 
John R. J. Pedrick, to the Anson; George W. Barry, to the 
Vivid, additional, for the Forth; and William H. Bramsdon, to 
the Howe. Chief engineer: Samuel A. Screech, to the Victory, 
addional, for gun and torpedo-boats. Engineers: Edward J. 
Weeks, to the Pembroke, additional, for charge of and to account 
for stores of reserve at Sheerness and Chatham. 
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THE IRON AND STEEL INSTITUTE. 
(By our Special Commissioner.) 


THE excursions arranged for the Institute during the 
four days’ stay of the Ormuz at Bilbao were—apart from | 
those devoted to social and historical purposes—planned | 
to give a general idea of the three great interests in the 
place—namely, the iron ore mines, and their arrange- 
ments for transport and shipping of the produce; the 
manufacturing establishments along the river; and the 
river and sea harbour works. The latter, from the fact 
that the headquarters of the Institute were afloat in the 
bay, naturally formed the first item in the programme, 
and, as stated in my last, were visited on Monday after- 
noon after the ship’s arrival. I now propose to give a 
few details of what was then seen. 

The city of Bilbao is situated in the bottom of a deep 
valley, through which the river Nervion-fiows by a tor- 
tuous course of about eight miles to the sea at Portu- 
galete, the straight line distance between these points 
being only about six miles, and the tidal limit is about 
half a mile above the lowest bridge. In its original state 
the waterway, which was about 70 yards wide at the 
town bridge, increased the last 14 miles at the sea 
end to 580 yards by covering a breadth of marshy ground, 
the final exit being by a narrow gut in the direction of the 
prevailing north-west wind, which causes a continuous 
accumulation of sand along the east shore of the bay, 
and barred the entrance to all but small vessels except 
for a short time during high spring tides. In 1878, 
according to the data contained on the excellent map 
furnished by Don Evaristo de Churraca, the engineer to 
the Harbour Board, from which most of the following | 
figures are taken, the depth of water on the bar at equi- | 
noctial spring tides ranged from 13ft. 4in. at high water to 
4ft. at low water, and the range of 14?ft. at the bar 
was reduced to 12ft. at Bilbao Bridge. By reducing the 
curvature of the channel at two of the sharper bends on 
the upper river, the tidal range at the latter point has now 
been increased to 16°4ft., and the depth of water on the 
bar, which in 1881 was only sufficient to allow the passage 
of vessels drawing from 15ft, to 153ft. during about four 
days at spring tides, has been so much increased that at 
high water of all ordinary spring tides, steamers drawing 
22ft., and at neap tides 18ft., can pass freely, whereas | 
formerly it was not uncommon to see fifty or sixty loaded | 
vessels detained for a fortnight at a time when bad 
weather prevailed at the period of spring tides. 

This improvement is due to the works that have been 
continuously carried out during a period of nearly twenty 
years, including about four miles of training walls, which 
have reduced the breadth of the channel to between 420ft. 
and 500ft. for about two miles up, the space between the 
walls on the left bank and the former shore being partly 
enclosed, and partly left open to form floating docks for 
he lower loading staiths of the Galdames Mining Com- 
pany at Portugalete. The longest of these walls, known | 
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as the Muella de la Benedicta, extends for about 3300 
yards from near Portugalete to El Desierto at the mouth 
of the Galindo river, adjoining the ironworks of the Altos 
Hornos Company, a part represented in the illustration— 
above—which gives a fair idea of the nature of the river 
and the character of the shipping frequenting it. On the 
opposite or right bank of the river a similar floating dock 





about half a mile into the bay, about two-thirds of the 
length being formed of a concrete wall upon a broad 
rubble foundation, up to the level of the highest spring 
tides, above which the superstructure forming a connec- 
tion with the pier-head is carried upon an iron staging, the 
remaining 220 yards at sea end of the wall being built solid 
of moulded blocks with concrete hearting, with a protect- 
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has been formed in front of the quarries of the Axpe Hill, | ing parapet on the outer side 23ft. above high-water level. 
where the block yard for the sea breakwater is situated. | As an addition to its principal duty the Mole serves as a 
Dredging has also been carried out on an extended scale, | promenade pier to the town of Portugalete and the 


about eight and a-half millions of cubic yards having been 


removed over a length of eight miles of river bed. 
The most potent agent in the removal of the bar has, 


adjacent sea-bathing village of Santurce. low 
of the river from El Desierto to Portugalete is lighted at 
night by electricity for two hours, both before and after 


The lower reach 


however, been the New Mole of Portugalete, which pro- | high-water, during which period ships are allowed to enter 


jects from the end of the river quay on the left bank for 


' and leave the port. The character of the improvements 
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is best shown by the statement’ contained in)’ Mr. Gill’s | the titans—is worked by electricity. These harbour 


paper, that in 1881 the largest single cargo loaded by | 


Cyfarthfa ; while in August, 1895, 5380 tons were taken | 
py the s.s. Noviembre on a draught of 22ft. 10in. The | 
latter is the Doxford turret ship which was seen in the | 
river on Monday afternoon, and mistaken by many of the | 
visitors for some form of cruiser or defence ship, instead | 
of a peaceful coal and iron ore carrier. 
In addition to the river improvements, works of a more 
imposing characier are in progress for the creation of a 
first-class maritime port and harbour of refuge at Bilbao. 
These consist of a breakwater of 1640 yards, and a | 
counter-mole of 1200 yards in length, enclosing an area of | 


Section as modified in 1895 





Orconera Iron Company was 1690 tons in the | 


works are of peculiar interest to British traders, as the 
bulk of the total estimated cost of one million and a- 
quarter sterling is paid from funds obtained by levying 
discharging duties on coals and merchandise, and export 
dues on iron ore. When completed, they will place Bilbao 
in the first rank as a commercial port and harbour of 
refuge, but cannot be said to be of much benefit to the 
mining industry, as all the shipping appliances for load- 
ing iron ore are situated in the river, and are already 
perfected. 

These shipping places are five in number, are all 
situated on the left bank of the river, and within 
three miles of its mouth. Each one is connected with 


Original Section. 
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The total quantity of iron ore shipped from the Bilbao 
River in 1895 was 4,214,000 tons, of which 3,122,000 tons 
went to British ports. The exports of the present year 
bid fair to reach five millions of tons, and will be in that 
case the highest on record. 

The entrance to Bilbao is marked by a very striking 
feature which cannot be overlooked in any notice of the 
port however summary. This is the Vizcaya Bridge, 
which connects the town of Portugalete with the village of 
Las Arenas at the opposite bank of the Nervion, imme- 
diately abovs its mouth, and merits attention both on 
account of the novelty ofits design and the success which 
has attended its operation. The problem to be solved 
was to provide a means of communication for passengers, 



































t— HR8----y) oo g--8:0 ) > 
: i. ‘ Si 
3 42 0 ° ; 
i oi ‘ea _H.W. equinoccial Spring tide; i 
Q'4 1S Te) & 
ais Sf] a a: ae nt | ee 
bed (a » LW. @quinoccial Rast: 
¢ o° ao é ‘ Roe 
oo | o> Yip J) — gg 20° O0___..-. 4 \ j 
; e S8 HY, YY + = ! o af: 
eS i — Re OSS ; fore 
7 \ 
at 
6°? C 
Cpe’ 
“Tue Enorxger” 
BILBAO BREAKWATER—DIMENSIONS IN METRES 
741 acres, with a maximum depth of 50ft. The prin- | a separate group of railways as follow, the arrangements 


cipal breakwater extends from the western side of the | 
bay for 1040 yards in a north-easterly direction, when it | 
turns about 15 deg. more easterly for the remaining | 
600 yards. The direction of the counter-mole is 9 deg. | 
N. of W.; the pass between them 700 yards, facing N.E., 
or perpendicular to the direction of the prevailing wind. 

As originally designed, the principal breakwater con- 
sisted of a composite rubble and concrete block structure, | 
the elements of which will be seen on the right-hand side 
of the section ; and between 1889 and 1894 nearly the whole 
length of the two lower elements, 7.e., the concrete and 
rubble foundation and the piled blocks up to low-water 
mark, with about 270 yards of the superstructure, were 
completed. The latter, however, suffered so much 
damage from heavy gales during the winters of 1893 
and 1894, that the design has been essentially modified— 
a new wall, of a nearly monolithic character, with a 
minimum of concrete filling, standing upon a rubble and | 
concrete base, about 115ft. inside the work already done 
under water, having been substituted for the original 
threefold structure. The nature of this wall, as well as 
its connection with the older one, is seen on the left side 
of the section. 

The present method of construction is as follows :— 
The foundation is formed of a rubble mound, discharged 
from barges and levelled up by divers at a depth of 16ft. 
under low-water at equinoctial spring tides. On this 
foundation a monolithic superstructure is built, in 23ft. 
lengths, in the following manner:—An iron caisson, 
42°7ft. long by 23ft. wide and deep, made on shore, is 
towed to the site and lowered on to the foundation. 

Before towing out, it is filled 












_ bss==--/3:00____4 with concrete to a depth of 
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by 8:2ft., are lowered by aj; 

titan. The water is pumped out, and the interstices are | 
then filled with Portland cement concrete. The blocks | 
and cement concrete form one mass—bound together by | 
the iron caisson—whose upper surface is 6°5ft. above | 
low-water equinoctial spring tide. The remaining super- | 
structure, 16ft. in height up to quay level, is composed | 
of sixty-ton blocks of Portland cement concrete, with a | 
hearting of quick-setting cement concrete. The cement 
for this proceeds from Zumaya, in the neighbouring 
province of Guipuzcoa. In this way a complete 23ft. 
length up to quay level is built in four to five days, of 
which the placing of the caisson in position, filling it with 
blocks and concrete, and dressing off everything to the 
6° 5ft. level above low-water, occupies from two and a- 
half to three days, which may be considered remarkable 
work. At the present rate the whole length of 1690 
yards may be expected to be finished by about the year 1900. 
The counter mole, which is well advanced on the eastern 
side of the bay, is generally similar in design to the 
principal breakwater, but of somewhat smaller dimensions. 
The plant employed by the contractors, Messrs. Coiseaux 
Couvreux-fils and Felix Allard, combines many novel and 
interesting features, which I regret to be unable to 
describe in greater detail. The titans—two in number 
—for setting the concrete blocks, were built by the Sociedad 
Vacso-Belga at its works near Bilbao. Underneath them 
is fixed the concrete mixing plant for filling between the 
blocks in the caissons, and for the hearting of the super- 
structure. At Axpe, on the right bank of the river and 
about three miles from its mouth, are the quarries and 
contractors’ yard, and workshops for making the concrete 
blocks, also the cranes for handling the blocks and load- 
ing them into barges. This position is determined by the 
Mountain of Axpe, a mass of white trachytic lava, almost 
entirely composed of fellspar, and showing a large 
columnar structure in the quarry face which rises to about 
250ft. above the river. The rock is broken toa small 
size in rock breakers, mixed with the required proportion 
of cement, and moulded by hand into blocks of 60 to 100 
tons weight. The cement used is obtained from France, 


England, and Germany, that made locally being more of 
the nature of Roman cement, being used, as previously 
stated, in the sea works. 





All the above plant—including 


being in descending order. (1)‘* Orconera and Luchana” 
Railway of the Orconera Iron Ore Company. 
‘Regato”” Railway of the Luchana Mining Com- 
pany, Limited. (3) The “ Franco-Belgian” Railway of 
the Société Franco-Belge des Mines de Somorrostro. 
(4) The “ Triano ” Railway of the Provincial Deputation. 
(5) The ‘“‘Galdames” Railway of the Bilbao River and 


Cantabrian Railway Company, Limited. The staiths of 


| the latter Company are immediately above the town of 


Portugalete. The quantities of iron ore carried and 





(2) The | 
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cattle, and vehicles, without interfering with the passage 
of ships, and at a moderate cost. This is effected by sus- 
pending a capacious trolley from an overhead super- 
structure, supported by lofty towers on either side of the 
river; the trolley being hauled to and fro by wire ropes, 
driven by a steam engine fixed in one of the towers on 
the Las Arenas side of the river. In fact, in principle it 
is a span of an Otto ropeway on a large scale, adapted to 
public traffic. The clear span between the towers is 531ft., 
and the height of the roller path from which the trolley 
is suspended to high-water—spring tides—is 147ft. The 

height of the towers is 

203ft., and the versed 
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sine of the curve of 
the main suspension 
cables that support 
the platform is 55ft. 
The total weight of 
the iron structure is 
600 tons, of which the 
cables— steel — weigh 
110 tons.- The cost 
was £20,000. The 
weight of the trolley 
is 14 tons when empty, 
including in this weight 
that of 18 suspending 
cables and roller gear, 
and it is constructed to 
carry 30 tons of live 
load distributed over a 
length of 72ft. The 
car will carry 200 pas- 
sengers at a time. 

The engine is 25- 
horse power, of which 
7 to 9-horse power 
only are required to 
drive the trolley on 
ordinary occasions. In 
high winds the entire 
power is sometimes 
needed. The bridge 
has a large margin 
of strength against 
wind pressure, and 
even in the severe 
winter gales, the vibra- 
tion is insignificant. 
The foundations of 
the towers are carried 
down to the solid rock 
below the bed of the 
river; the distance be- 
tween the masonry 
piers forming the 
anchorages of the 
cables is about one- 
third of a mile. The 
work was commenced 
on June Ist, 1890, and 
the bridge was opened 
for public traffic on 
July 27th, 1893. It is 
the property of the 
Vizcaya Bridge Com- 
pany. The author of 
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shipped by these companies during 1895 and the first six | 
months of 1896 were :— 





1395 First half, | 
ses 1896. 
Metric tons. Metric tons. 

The Provincial Deputation... ... 1,409,338 848,954 

The Orconera Iron Ore Co., Limited 1,245,890 698,951 

The Bilbaoand Cantabrian RailwayCo, 862,785 469,633 

The Société Franco-Belge ... ... ... 450,805 334,555 
The Bilbao and Portugalete Railway 
Co. (Mineral of Messrs. Chavarri 

and Gamtarite) a. S| se” wee 193,135 95,473 

The Cadagua Railway Co.... 20,136 7,609 

The Luchana Mining Co, ... nil 3,517 


the project is Don M. 
Alberto de Palacio, 
architect, of Bilbao, 
and the details were 
worked out, and the bridge constructed, by M. Ferdinand 
Arnodin, in his works at Chateaumeux-sur-Loire, and 
erected under his personal supervision. The nature of 
the bridge and of the attachment of the carriage to the 
trolley will be seen from our illustrations, which are repro- 
duced from photographs by Messrs. Hauser and Menet, 
of Madrid. 

The monumental character of the structure was 
enhanced during the visit of the Institute by the very 
effective system of decoration adopted, the word Welcome, 
in bold letters, being placed across the superstructure, 
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with trophies of flags, Spanish, Biscayan, and English, 
with Spanish red and yellow banderols at short intervals 
from the top of the towers to the ends of the suspension 
cables. 

Before leaving the subject of the Bilbao River 
it is necessary to express our thanks to the Bilbao 
Harbour Board and the eminent engineer for the 
kind and thoughtful manner in which the arrangements 
were made to allow their visitors to see as much as 
possible during the short time available. Don Evaristo 
de Churraca accompanied one section of the party in the 
steam yacht attached to the Harbour department, and 
detailed his assistants for each of the other steamers, 
together with copies of the plans, so that the principal 
points could be elucidated on the spot. I have also to 
express myself as largely indebted to these plans and to 
Mr. Gill’s paper for the information given in the pre- 
ceding columns. 

The afternoons of the meeting days September Ist and 
2nd were devoted to visiting some of the smelting and 
tin-plate works on the left bank of the Nervion. These, 
though important establishments, were, in the presence 
of the overpowering magnitude of the ore mining and 
shipping operations, of comparatively secondary interest, 
especially as no characteristic local features were seen call- 
ing for particular description, the practice being generally 
similar to that seen in any first-class English, Belgian, or 
other modern steel works. Although the mining of iron 
ore in the district, both for export and local consumption, 
dates from immemorial antiquity, the export trade having 
been in full operation in the tenth century, and the pro- 
duction of malleable iron in open fires very extensively 
practised from the fifteenth century downwards, the intro- 
duction of modern methods was only effected about half 
a century back, the first blast furnace in the district 
having been erected at Santa Ana de Bolueta, about two 
miles above Bilbao, in 1842. These works are devoted 
to the production of charcoal pig iron, equivalent in 
quality to the best Swedish makes, a certain quantity 
having been cccasionally exported to England and Belgium 
for steel-making purposes. Regenerative and other forms 
of gas-puddling furnaces are also used, and it is much to 
be regretted that the great number of other attractions 
rendered it impossible to include a visit to these interest- 
ing works in the programme. 

Another historically important establishment, the 
Carmen Works at Baracaldo, where the Chenot process 
was tried on a considerable scale in 1859, occupied the 
site now covered by the works of the Altos Hornos Com- 
pany, one of the two large iron and steel works built in 
1882, the second being the Vizcaya Company lower down 
the river. The Altos Hornos Works, whose blast furnaces 
are seen in the view on page 284, were designed by Mr. 
Windsor Richards, the plant and machinery being 
supplied by Messrs. Galloway, Tannett, Walker, and Co., 
and other high-class makers. The chief items include 
four blast furnaces, with Cowper stoves, of which three 
are blowing and producing 100 tons of pig iron each per 
day, the make including Bessemer, foundry, and forge 
pigs. Some portion of the make is sold locally or ex- 
ported, the remainder being converted into steel by the 
Bessemer process in two 10-ton converters, averaging 
sixteen blows each per turn of twelve hours. There is 
also an 11-ton open hearth furnace and an important 
puddling forge, containing fourteen puddling and ten re- 
heating furnaces, the demand for wrought iron in the 
neighbourhood being still very considerable. The ores 
and limestone are brought by railway, while the coke and 
coal are unloaded by hydraulic cranes at the discharging 
piers on the river. Owing to the limited area of ground 
available, the slags are now loaded into a hopper barge 
and discharged at sea. 

The producing capacity of this establishment when in 
regular work may be taken to be 100,000 tons of pig iron, 
which are obtained from 12,000 tons of puddled iron, 
15,000 tons of steel of various sections, 6000 tons of 
plates, 45,000 tons of rails and bars, 6000 tons of castings, 
3000 tons of bridges, roofs, and boilers, 1000 tons of 
machinery ; the number of hands employed is about 3000. 
A point of interest is the general use of condensing 
engines throughout the works, condensers being attached 
even to the large reversing engine in the steel mills. 

The second of the large iron works, the Vizcaya, at 
Sestao, is built at the head of the back-water, enclosed 
by the Muella de la Benedicta which has now been largely 
filled up by the slags from the blast furnaces. The works, 
which were designed by the Cockerill Company, of 
Seraing, include three blast furnaces of 12,600 cubic feet 
capacity, with a joint production of 120,000 tons of pig 
iron yearly. The ores smelted come from the Galdames 
Mines, the coke is made on the spot from English and 
Asturian coal, in a battery of 144 Simon-Carves ovens, 
utilising the condensible products of the gases, ammonia, 
tar, benzine, &c. The blowing plant includes three engines 
of 350-horse power each, of the well-known vertical Seraing 
pattern, and a fourth of 850-horse power, of a more 
robust character from the Bayenthal Works. A portion 
of the make is cast into short bars, lingotillas, or piglets, 
for use in the precipitation of copper from vitriol liquors 
at Rio Tinto, which seems to be rather an inglorious 
application of a good steel making material. Wrought 
iron is made in a non-reversing form of regenerative fur- 
nace, invented by Senor Pradera, the manager of the 
works, taking 10-cwt. charges, which are worked from 
both sides with the assistance of a Lemut mechanical 
rabble, The principal feature of interest, however, is the 
steel converting plant, which includes four 5-ton con- 
verters, in addition to two 12-ton open-hearth furnaces, on 
the Robert principle, in which the tuyeres are placed ina 
flattened portion of the vessel near the top of the charge, 
instead of being in the bottom in the usual way. These 
tuyeres, seven in number, are bored out of blocks of white 
sandstone, containing numerous flakes of mica, and 
seemingly a very unpromising material for refractory pur- 
poses, but which we were assured is very enduring in 
use. The capacity of these converters is given at 120 tons 
eich. A principal advantage in them seems to be that 
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no special blowing engine is required, the blast being fur- 
nished by the blast furnace engines at a pressure of 
about 8lb. per square inch. All the tipping and casting 
gear is also extremely simple, the only hydraulic plant 
required being that about the ladle and ingot pits. Con- 
densation is also very thoroughly applied in these works, 
the whole of the engines being in connection with a cen- 
tral condensing plant. The annual production of the 
work comprises :—200,000 tons of iron ore, 100,000 tons 
of coke, 100,000 tons of pig iron, 25,000 tons of open-hearth 
and Robert steel, 6000 tons of puddled iron, and 25,000 
tons of rolled iron and steel. The total working force is 
about 2500 hands, 1000 of whom are employed in the ore 
mines, and the remainder in the works at Sestz. 

The last visit made at Bilbao was to the Iberia Tin- 
plate Works, which immediately adjoins the Vizcaya 
Works. These, which are of comparatively recent origin, 
are well equipped with the apparatus for black sheet 
rolling, pickling, tinning, and other operations incidental 
to the manufacture, the plant being supplied by some 
of the best English and Welsh firms. The different 
operations did not, however, seem to be as perfectly 
separated as in the best South Wales Works; this, how- 
ever, may be due to the circumstance that the straight- 
line arrangement of the sheds leads to a little mixing at 
certain stages of the work. It was impossible, however, 
not to be impressed with the extremely high quality of 
the steel sheet used; but this, again, is not remarkable, 
when it is recollected that the material that it is made 
from is identical with that used in South Wales. 








LAUNCHES AND TRIAL TRIPS. 


THE s.s. Turret Chief was launched from the yard of Messrs, 





| class passengers, 150 second-class, and 1000 steerage. 


On the 10th inst. Messrs. Harland and Wolff launched from the 
northern end of the Queen’s Island the twin-screw steamer Penn 
sylvania, built for the Hamburg-American Steam Packet Company, 
The vessel is the largest ever built by Messrs. Harland and Wollt. 
The machinery for the steamer is being also constructed by Messrs. 
Harland and Wolff, and is specially designed to avoid all vibration, 
by the adoption of four cylinders and a special arrangement of the 
cranks, in the merit of which the builders have such confidence 
that they are at present engaged in the construction of several sets 
of machinery on the same principle. The ship will be lighted 
throughout with electric light. The owners were represented on the 
occasion by Mr. Van der Smissin and Captain Kopff. The following 
particulars regarding the vessel will doubtless be of interest :—Her 
length, deck measurement, is 585ft.; beam, 62ft.; and depth, from 
keel to awning deck, 42ft. Her weight at present is 8000 tons, but 
her displacement will be little short of 30,000 tons. The engines 
will be quadruple expansion, Schlick’s patent, with 6000 indicated 
horse-power, giving an average speed of 14 knots an hour. Trading 
between Hamburg and New York, she will accommodate 200 first- 
These three 
classes will have all modern comforts provided for them, while her 


| great dimensions have enabled the builders to increase the size of 


the dining-rooms, parlours, and state-rooms, as well as the quarters 
for the ship’s officers and men. The ship from stem to stern is 
replete with every possible contrivance which will make her easy 
to handle, comfortable for ngers and crew, and secure for 
goods. She is to be fitted with seventeen steam winches on deck, 
four steam cranes, while loading and unloading will be carried on 
through nine hatchways. About 20,000 tons weight and measure- 
ment will represent the goods-carrying capacity of the Pennsy]l- 
vania, exclusive of passengers. The normal pressure on the boilers 
will be 210 lb. to the square inch ; and reverting to her engines, it 
is worthy of notice that the propelling shafting is 230ft. in length, 
the longest known. One would think that the building of so huge 
a vessel would satisfy, for a time at least, the wants and ambition 
of the Hamburg-American line, but the keel of a sister ship is 


| actually laid at Hamburg. 


William Doxford and Sons, of Sunderland, on the 8th inst. having | 


been built to the order of Messrs. Petersen, Tate, and Co., 
Newcastle-on-Tyne. 

On Friday, the 11th instant, Sir Raylton Dixon and Co, launched 
from the Cleveland Dockyards, Middlesbrough, three steel barges 
fitted for ocean towing. These vessels have a deadweight capacity 
of 350 tons at 8ft., and are fitted with water ballast and other 
appliances to make them thoroughly seaworthy. The same 


builders have also on the stocks an ocean barge of 1000 tons dead- | 


weight. These vessels are all of very similar construction to those 
which they built for a Dutch company in the early part of the 
year, the working of which has proved highly satisfactory. 

On the 9th inst. Messrs. Ropner poss 4 Son, Stockton-on-Tees, 
launched a fine steel screw steamer of the following dimensions, 
viz.:—Length, perpendiculars, 325ft.; breadth, extreme, 46ft. 6in. ; 
depth, mould 
a Cardiff firm, and is built off the three-decked rule, with poop, 
bridge, and topgallant forecastle. The saloon and cabins for 
captain and officers will be fitted up in the poop, and the accom- 
modation for engineers will be 
ae the crew being berthed in the forecastle as usual. 
has double 
has been designed to carry a deadweight cargo of about 5400 tons 
on Lloyd’s summer freeboard ona light draught of water. She will 
have all the most recent appliances for the expeditious and 
economical loading and ualeuiing of cargoes; has direct steam 
windlass, steam steering gear amidships, with powerful screw gear 
aft, six large steam winches worked by an auxiliary boiler, working 
at 160 lb. pressure, stockless anchors, &c, 
a set of powerful triple-expansion engines by Messrs, Blair and 
Co. The naming ceremony was performed by Miss Radcliffe, 
daughter of the managing owner, who gave her the name 
Dunraven. 

Messrs, Joseph L. Thompson and Sons, of the North Sands Ship- 
building Yard, Sunderland, launched on Monday the Huron, s.s., 
built to the order of the Mercantile Steamship Company, 
Limited, London, this being the eighth vessel built by Messrs. 
Thompson to the order of thiscompany. Her principal dimensions 
are:—Length between perpendiculars, 325ft.; breadth, extreme, 
44ft. 6in.; depth, moulded, 22ft. 2in. The vessel is built tothe partial 
awning deck rules, and is designed to have a carrying capacity of 
about 4600 tons with Lloyd’s summer freeboard. She has six 
watertight bulkheads and an iron longitudinal bulkhead right fore 
and aft, to the height of the weatherdeck. She is rigged as a two- 
masted fore-and-aft schooner, and has a complete system of 
derricks for the handling of cargoes. The whole of the officers’, 
engineers’, spare berths, and saloon accommodation is fitted 
admidships, the saloon house being a continuation of the engine 
and boiler casing. Above this is placed a large chart and wheel 
house, and the pilot bridge overhead. A flying bridge is also 
fitted forward of the foremast. The engines and boilers will be 
fitted by Messrs. Thomas Richardson and Sons, Limited, of 
Hartlepool, the size of the engines being 23in., 38in., and 64in., by 
42in. stroke, with two large multitubular boilers working at 160 Ib. 
pressure. The vessel was launched by hydraulic power, and named 
by Miss Gladys Buchanan, daughter of Captain Buchanan, 
secretary of the company, 


She 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Fair attendance on ’Change. The demand for steam coal is 
very good and stems are well filled, with prices steady. House 
coa ri. ne are increasing and prices are very firm. Tin-plates 
in fair demand, with prices unchanged. The iron and steel works 
are well employed, and the recent rainfall has enabled the owners 
to better meet the demand. 

Coal: Best steam, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 83s.; 
house coal, best, 10s.; dock screenings, 5s. to 5s. 6d.; colliery 
small, 4s. 6d.; smiths’ coal, 93. 6d.; patent fuel, 10s. 3d. Pig 
iron: Scotch warrants, 46s. 3)d.; hematite warrants, 47s, 34d. 
f.o.b. Cumberland; Middlesbrough No. 3, 58s. 2d. prompt; 
Middlesbrough hematite, 453. 3d. Iron ore: Rubio 12s. to 
12s, 3d.; Tafna, 11s. 6d. Steel: Rails, heavy sections, £4 12s, 6d.; 


| light ditto, £5 10s, f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d. ; 


, 2/ft. The steamer has been built to the order of | 


provided under the bridge deck | 


bottom on the cellular principle for water ballast, and | 


She will be fitted with | 
| villages, &c. 








Siemens tin-plate bars, best, £4 15s.; all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 10s.; Siemens, coke 
finish, 103, 3d.; ternes, per double box. 28 by 20 c, 18s. 6d. 
to 2ls. Pitwood: 15s. 3d. to 15s. 6d. London Exchange 
Telegram: Copper, £47 183, 9d.; Straits tin, £58 7s. 6d. Freights 
steady. 








CATALOGUES. 


Thomas Greenwood, Halifax.—Catalogue and price list of new 
and second-hand engineers’ tools, wood-working machinery, con- 
tractors’ plant, &c., in stock and for sale. 

Merryweather and Sons, London.—Water supply to mansions, 
This is the fifth edition of an illustrated pamphlet 
describing numerous plants constructed by this firm for obtaining 
supplies of water. Messrs. Merryweather have also sent us a copy 
of a new pamphlet entitled ‘‘ Hints on Hose.” 











WaksHIP BUILDING ON THE PactFic.—If the building of the 
battleship Oregon had been a co-operative enterprise in which 
nine-tenths of the men of the Pacific coast had personally partici- 
pated, the satisfaction, not to say self-satisfaction, of the popula- 
tion could scarcely be more ingeniously displayed. The Oregon 
has revealed to the Pacific coast that it can build ships with the 
best, that the Union Iron Works of San Francisco can even beat 
the yards of the Cramps, for the new battleship’s maximum of 
17°34 and average of 16°79 take what is known in the world of 
battle as the belt. The workmen of the yards were only a little 
more demonstrative than the rest of the population when they tied 
ropes to the carriage of Irving M. Scott, the Dreaents builder, decked 
the same with flowers, and dragged him about, hundreds strong, 
as ina triumphal car. Mr. Scott made a speech to the men who 
had done the actual work on the battleship, recalled the Eastern 
taunt of a few years ago that the Union Iron Works constituted 
only a plant on paper, and, holding up some of the flowers, 
announced that he would save them for a bouquet to lay on the grave 
of the once-scornful Cramps. It has been proved that the Pacific 
coast can build warships; magnanimity and a sense of humour will 
come later.—Harper’s Weekly. 
















Sept. 18, 1896. 


THE ENGINEER. 





287 








RAILWAY MATTERS. 
Tur total length of the street railroads in the United 


States equals 15,956°13 miles, against 13,176°38 miles in 1895, the 
latter sum being an increase of 3514°32 miles over those in Sey 
tion in 1891, so that in five years there have been built 63 94°07 
miles of city and suburban tramway lines, the mileage added since 
1895 being considerably more than the mileage of steam lines built 
in 1895. 

Tue Government of Victoria have sanctioned 
the expenditure of £350,000 for the renewal of the rolling 
stock on the railways, &c., in addition to conversions, Sixty 
first - class corridor cars, twelve new combined vans and 
smokers, and 600 wagons are to be constructed. It is also in- 
tended to substitute 751b, steel rails in the place of the 601b. 
rails at present in use between Dimboola and the South Aus- 
tralian border, a distance of 63 miles. 


Tur Hungarian Government has authorised the making 
of an electric railway between Budapesth and Trieste by the 
Société de I’Industrie Electrique de Genéve, which has deposited 
caution money to the amount of 3,000,000 florins in the Hungarian 
treasury. Starting from Budapesth, the line is to follow the shore 
of Lake Balaton, and then pass by Balaton, Fured, and Csakathurn, 
to terminate at Trieste. There are no considerable engineering 
difficulties to be overcome in this long line. 

Iv is announced that from October 26th next, the new 
section of the Transcaspian Military Railway from Krasnovodsk, on 
the eastern shore of the Caspian Sea, will supersede the old and 
original branch of the line from Uzan-ada through Mikhailovsk and 
"Molla Kara, and that no more passengers or goods will be booked 
for the three last-mentioned stations. The 7 mes says, locomotives 
and carriages are already being sent from St. Petersburg for the 
extension of the railway from Samarkand to Andijan with a 
branch to Tashkent. 


Tne Great Western Railway Company has under con- 
sideration a project for shortening the route to the Midlands. The 
present route vd Didcot is very circuitous, and it is a ype to 
construct a new line from Southall to Oxford, which would place 
the company on practically equal terms with the London and 
North-Western Railway Company in regard to traffic to and from 
Leamington, Birmingham, and other Midland towns. The country 
presents no great engineering difficulties, and it is stated that the 
project is so far advanced that a Bill authorising the construction 
of the line will be introduced into Parliament next session. 


Tue Mexican Government has spent a large amount of 
money in railway subsidies. Existing roads have already cost the 
Government 110,000,000 dols., although very few of them are 
Government roads. These subsidies range from 4800 dols. to 
14,500 dols. per mile, while on a few roads the Government 
guaranteed 8 per cent. interest for fifteen years, on an estimated 
cost as high as 53,000 dols. per mile. The Government adopted in 
a number of cases the plan of issuing to railroads certificates, 
payable in an agreed percentage of Custom House receipts. At 
one time four companies alone held certificates amounting to 
23 per cent. of the entire custom receipts, while 25 per cent. more 
was assigned as security for other debts. The Railway News says 
that lately these subsidies have been converted by a 30,000,000dols, 
loan, and the Government has thus been able to raise more money 
to assist the building of more roads, 


In a paper on “ Locomotive Counterbalancing,” read 
some time ago before an American society by Mr. G. R. Hender- 
son, of the Norfolk and Western Railroad, the following rule is 
given:—Divide total weight of engine by 360, this to be sub- 
tracted from reciprocating weights, including proportion of main 
rod, of one side of engine, and the remainder to be distributed 
among the driving wheels on one side. The sum of forty times 
the amount of reciprocating weight allotted to any one wheel and 
the static load on the wheel, must not exceed the specified allow- 
ance for rail pressure, nor must forty times the amount of recipro- 
cating weight balanced exceed 75 per cent. of the static weight. 
The weights to be put in each wheel will be inversely as the 
distance of centre of gravity of counterbalance from centre of 
wheel is to the crank radius, and must cover all revolving weights 
as well as the proper proportion of reciprocating weight. 


Tue bending of rails in the track by locomotives with 
faulty counterbalancing has recently been discovered on the 
Louisville and Nashville Railroad, says our American contemporary 
Engineering News. The rails were bent sidewise and not vertically, 
and there seemed to be no bending action produced by the 
driving wheels until the speed was over forty-eight miles an hour. 
The bends were produced first at one side and then at the other, 
evidently by alternate blows from the sides of driving wheels. 
It was found that the main driving wheels were about 600 lb. 
short of the correct weight for counterbalance, and this weight 
was distributed between the back and front wheels of the engine. 
This caused an oscillating motion, and the driving wheels rocked 
from side to side, By using lead, the proper weight was put into 
the main driving wheels, and the extra weight was then taken out 
: the —— wheels, This resulted in stopping the evil effect upon 
the track, 


Great activity has been shown during the past year 
with regard to new lines of railway in Japan, and promoters and 
capitalists have been constantly at work forming new schemes. 
Innumerable petitions for charters were sent in to the railway 
council, but in the majority of cases permission was refused; out 
of thirty-four applications to construct lines in the vicinity of Tokoi 
twenty-five were rejected. Several of the established lines have 
been ss prosperous owing to the revival of commerce 
and industry, and the conveyance of troops and war materials. 
With regard to,the extension of railways during the past twenty-four 
years, statistics show that the Government lines now comprise 593 
miles, and the private lines 1650. It is of interest to note, says 
the Railway News, that the results of works executed at the Hiogo 
workshops has shown that a home-made engine lays dowu much 
cheaper than the imported article ; this is not surprising when it 
is borne in mind that labour is five or six times better paid in 
England than in Japan, This has led to two schemes for rail- 
way rolling-stock works; one at Nagoya, the other by Tokoi 
capitalists, 

_Lirct.-Cotoyet Appison’s Report to the Board of 
Trade on the Lancashire and Yorkshire Railway accident, which 
occurred at Preston Junction on the 4th ult., has been issued. It 
will be remembered that as a West Lancashire Company’s passenger 
train from Blackburn to Preston was approaching the above station, 
it came into collision with a Lancashire and Yorkshire special 
train from Leeds to Blackpool, which was moving forward out of 
the loop on to the main line. One person was killed and several 
injured, while a good deal of damage was done to the stock. 
Lieut.-Col. Addison attributes the accident entirely to the driver 
of the special train, who had not much previous experience of the 
line he was working on, and in his anxiety to get away mistook 
the signals. The two signal arms were immediately in front of 
him ; the higher one, referring to the main line, having been “ off” 
for at least two or three minutes, the lower one, referring to the 
loop line, clearly distinguished by a ring on the arm, remaining at 
danger, The question of ‘ safety-points” on the loop line at the 
end of the ticket platform is considered in the Report, and it seems 
probable that if there had been safety-points the excursion engine 
would have dropped off on to the ballast, without further injury 
to itself or the passengers of either train. But this is a running 
loop, and facing eps. re under such conditions, would be 
likely to cause more accidents than they would save. If, however, 
the company could undertake to stop all trains using the loop line 
at the platform, then the provision of safety-points would, Colonel 


Addison considers, be desirable, 





NOTES AND MEMORANDA. 


Tue largest annual fall of rain is 46°36in., in the west of 
Scotland, and in the north of Scotland the amount is 44 *58in., 
while in the east of Scotland it is only 28°13in. In the south of 
Ireland the average rainfall is 39°74in., and in the north of 
Ireland, 37°49in. ; 


In the progress of investigating some new compounds 
of thallium, Mr. L. M. Dennis, member of the American Chemical 
Society, has discovered that potassium platino-cyanide, K.P +(CN),, 
is by far the most efficient substance yet discovered to cause 
fluorescence of the x rays; hence is better adapted to paint 
fluorescent screens than any of the salts generally used. 


THE output of fuel oil from the Ohio and Indiana oil 
fields seems to have been gradually decreasing since 1892, when 
11,000,000 barrels were sold as against 7,600,000 barrels in 1895. 
It is said that the most improved processes are now at work in 
these fields, and the refined oil turned out is as acceptable for 
acy any other grade; for that reason much less crude is used 
‘or fuel, 


On the average of the sixteen years commencing 1881 
and terminating 1895, the greatest number of rainy days in the 
year is 245 in the north of Scotland, which is followed by 228 in 
the north of Ireland, and 213 in the Channel Islands. The least 
number of rainy days in any district is 176 in the south of 
England, and this is followed very closely by 180 in the Midland 
Counties, and 184 in the east of England. The average number of 
rainy days for the British Islands as a whole is 197. 


Tue receipts of entrance money at the Berlin Exhibition 
were, for tickets for the Exhibition, for railways and for boats :— 
May, M. 510,000 ; June, M. 558,000 ; July, M. 630,000 ; August, 
M. 633,000. Season tickets: M. 90,000; M. 12,000; M. 1000; 
M. 4000. Totals: May, M. 600,000; June, M.570,000; July, 
M. 631,000; August, M. 637,000; which is, for the four months 
since the opening of the exhibition, M. 2,438,000, i ¢., taking the 
average entrance price of 0 50, exactly five million paying visitors, 


In 1870 it was decided to introduce the metric system 
of weights and measures into Russia by degrees, for the Depart- 
ments of Posts and Telegraphs, Customs, and Railways, and also 
in Government contracts, while the system was to be taught in all 
schools so that the rising generation might be familiar with it 
when grown up. Very little has, however, been accomplished in 
this direction ; but at the Industrial and Commercial Congress, in 
connection with the Nijni-Novgorod Exhibition, the definite intro- 
duction of the metric system into Russia is to be brought forward 
by the Minister of Finance. 


A suB-CoMMITTEE of the American Institute of Electri- 
cal Engineers, appointed in 1893 to investigate the subject of asuit- 
able standard of light for photometric purposes, has recently issued a 
preliminary report. Of all the standards thus far used it finds the 
candle the least reliable. Itisalso evidentfrom the bolometric curves 
that naked flames are subject to sudden and rapidly recurring fluc- 
tuations that may be almost entirely eliminated by the use of a 
properly constructed chimney. It seems likely that many of the 
difficulties which are unavoidable with flame standards may be 
overcome by the adoption of a standard consisting of some surface 
electrically heated toa standard temperature. With this object 
the results of the Committee’s experiments on incandescent carbon 
will be looked forward to. 


CoMMERCIAL aluminium nearly always contains sodium. 
250 grammes of aluminium filings were digested for fifteen days in 
300 ¢.c. of pure distilled water, and to avoid other possible sources 
of error, the filings were digested in an aluminium vessel. Every 
day the mixture was heated to boiling, and finally filtered and 
washed with boiling water. The liquid was slightly alkaline. It 
was evaporated in a platinum dish and ignited at a dull red heat. 
On the addition of HCl, carbonic acid was disengaged. After 
again evaporating and drying at 300 deg., the residue presented 
all the characteristics of sodium chloride. The quantity of Na 
thus extracted by water was determined by titration with silver 
nitrate. It was found to amount in different samples to from 0*1 
—0°‘3 percent. In one sample prepared a considerable time, the 
sodium amounted to 0 42 per cent. 


Two prizes are offered by the Society of Arts. One is 
the ‘‘ Fothergill”” of £25 and a silver medal, for a paper on ‘the 
best means of effectually preventing the leakage of current to 
earth in electrical installations from generating heat and setting 
buildings on fire.” The paper should consist of about 8000 words, 
and be written with a view to being read and discussed at an 
ordinary meeting of the Society, Papers submitted for the prize 
must reach the secretary by October Ist. Each paper must be 
type-written, and bear a motto, the name of the writer being 
enclosed in a sealed envelope with a similar motto. The other 
= announced is a gold medal and the sum of £20, and is to be 

estowed, under the terms of the Benjamin Shaw Trust ‘‘for any 
discovery, invention, or newly-devised method for obviating or 
materially diminishing any risk to life, limb, or health, incidental 
to any industrial occupation, and not previously capable of being 
so obviated or diminished by any known and practically available 
means.” Descriptions of the inventions of intending competitors 
must reach the Secretary of the Society of Arts not later than 
December 31st, 1896. 


A SUBMARINE torpedo boat is now in process of 
construction in the yard of the Columbia Ironworks, at Baltimore. 
According to a contemporary it is calculated that this boat will be 
able to maintain a speed of eight or nine knots per hour when sub- 
merged toa depth of 60ft. The motive power will consist of a 
boiler heated by petroleum, supplying steam to three triple-expan- 
sion engines capable of developing 1800-horse power. A battery 
of accumulators and an electric generating plant will also form 
part of this boat’s equipment. The operation of this vessei is 
briefly as follows: When itis desired to go under water the smoke- 
stack is housed and the top covered over. The engines will be kept 
at full speed, and by turning the rudder the craft may be sub- 
merged toany desired depth. The speed is afterwards to be main- 
tained by the dynamos running as motors and supplied by the 
accumulators which were previously charged. It is calculated that 
the battery plant will enable the boat to maintain a speed of 
twelve knots per hour for short distances, Air for the crew will be 
stored in reservoirs, and the supply may be replenished by a pump 
connected to a rubber tube terminating in a float on the surface 
of the water. 


‘‘ INDURITE” is the name given to a smokeless powder 
invented by Dr. Monroe, of the American Chemical Society, made 
by purifying dried military gun-cotton, by extracting it with hot 
methyl alcohol in a continuous extractor. When this is completed 
the insoluble, nitrated cellulose is again exposed in the drying 
room, The highly nitrated cellulose is then mixed with a quantity 
of mono-nitro-benzene, which scarcely affects its appearance and 
does not alter its carer sy form. The powder is next incorporated 
in a grinder by which it is colloidised, and converted into a dark 
translucent sheet or mass resembling india-rubber. The sheet is 
now stripped off and cut up into flat grains or strips, or is pressed 
through a spaghetti machine and formed into cords, either solid 
or perforated, of the desired dimensions, which are cut into grains. 
Then the granulated explosive is immersed in water boiling under 
the atmospheric pressure, by which the nitro-benzene is carried 
off and the cellulose nitrate indurated, so that the mass becomes 
of light grey to yellow colour, and as dense and hard asivory. It 
is by this physical change in state, which can be varied within 


” 





limits, that the material is modified from a violent rupturing 
explosive to a slow-burning propellant, 





MISCELLANEA 


A TRANSLATION of M. D. Farman’s recent work upon 
‘* Automobiles” is about to be issued by Messrs. Whittaker and 
Co. It will, we are informed, be fully illustrated and contain 
constructional details of the latest work. The translation has 
been done by Mr, Lucian Serraillier, 


Ir is stated by an American contemporary that aseam 
of anthracite 5ft. thick and a mile in width has been discovered 
by a coal company working near Skykomish, Washington, U.S.A, 
This is said to be the most important discovery ever made in the 
Everett mining district. The vein is only a short distance from the 
Great Northern Railroad. 


Tue Committee of the Mersey Docks and Harbour 
Board have approved plans for a new tobacco warehouse at the 
Stanley Dock, which will hold about 38,000 hogsheads of tobacco, 
In the last five years the import of tobacco has risen from 16,300 
tons to 21,350 tons, or at the rate of 28 per cent., while the import 
of wool has increased in the same period from 28,600 tons to 42,650 
tons, the increase being at the rate of 33 per cent. 


A Coneress of Hungarian experts recently held at 
3uda-Pest has adopted the report of Dr. Murel Szilagyi, inspector 
of steamship navigation, ares iy commends (1) the speediest pos- 
sible development of the Danube as a vavigable river; (2) the 
support by aver of the Danube and Elbe canals ; and (3) the 
connection at an early date of the Theiss at Szegedin with the 
Danube at Budapest by a canal navigable by large river boats. 
By these means the Hungarian producer would be enabled to com- 
pete more successfully with other countries, 


An official inquiry has been made in Germany as to 
the influence exerted by telephone wires on atmospheric elec- 
tricity, with a view to set at rest the question whether danger 
from lightning stroke is increased or diminished by ajclose net- 
work of wires. According to Das Wetter the inquiry has shown 
that the wires tend to weaken the violence and diminish the 
danger of the lightning stroke. Returns obtained from 340 towns 
provided, and from 560 not provided with a telephone system, 
show that the danger varies in the proportion of 1 to 4°6 between 
the two cases, 


Ir is satisfactory to know that Midland manufacturers 
are successfully holding their own in Australia against foreign compe- 
titors, and that British trade with the Colonies is advancing, whilst 
that of Germany and the United States is declining. In brass- 
ware, tin-ware, hardware, hollow-ware, iron and steel goods, 
cutlery, arms and ammunition, machinery, lamp-ware, tools, &c., 
Midland manufacturers are largely ahead of their continental and 
American rivals, the exceptions being comparatively few, as 
chemicals and furniture from Germany, and reapers and binders 
from the United States, 


Tue death is announced of Senator Palmieri, director 
of the Vesuvius Observatory. Luigi Palmieri was born in 1807. He 
was successively Professor of Mathematics at Salerno, Campobasso, 
and Avellino, Professor of Physics at the Royal Naval School at 
Naples, and Professor at the University in the same town. In 
1854 he was appointed director of the Vesuvius Meteorological 
Observatory. He was the inventor of several instruments for the 
observation of natural phenomena, including an electrometer for 
ascertaining the amount of electricity in the atmosphere, a rain- 
gauge, and a seismometer. 


THERE are at present ten large steel twin-screw 
steamers being built in this country for general trade between 
Japan and London, The owners are the Nippon Yusen Kaisha of 
Japan. Each of these vessels is to carry over 7000 tons deadweight 
and to steam over 12 knots. Three are being built by Messrs. 
Napier, Shanks, and Bell, five by Messrs. D. and W. Henderson 
and Co., and two by Messrs, Workman, Clark, and Co. It is 
understood that a similar vessel is being built in Japan. All these 
vessels are being constructed under special survey with a view to 
classification with Lloyd’s Register Society. 


* Some very important water springs have been discovered 
near Dover, in the course of operations by Mr. Edward Easton, of 
Westminster, the engineer to the Dover Undercliff Reclamation 
Scheme, by whom it is calculated that at least five to six million 
gallons of the finest spring water are wasted daily—six times as 
much as is pumped for the whole town of Dover. e water issues 
from fissures in the cliffs, and is derived from the same rainfall and 
gathering area which supplies the great flow of water on the 
shore between Dover and St. Margaret’s. Mr. Easton has been 
engaged in sinking headings for waterworks for a portion of East 
Kent, at Martin, near Dover. On Friday last they struck a new 
heading, and had only proceeded some few feet when the water 
burst in upon them in very large quantities, 


An overhead travelling crane of 100 tons lifting capacity 
with a span of 65ft., is undergoing completion at the Union Works 
of Messrs. Thomas Shanks and Co., Johnstone, its destination 
being the Parkhead Forge of Messrs. William Beardmore and Co., 
where it will serve the titanic forging press of 12,000 tons capacity 
now being laid down there. It will run on girders supported on 
massive steel built columns. The driving shafting is square, 
planed to gauge, and with a special scarph connection of new 
design. The crane is fitted with various special details, for rotat- 
ing the heavy ingots with which this stupendous press will be 
called upon to deal. For the armour-plate department at Park- 
head, Messrs, Shanks have also three massive planing machines 
under way, one of these having three tools, being capable of 
planing surfaces 12ft. 6in. square by 20ft. long. 


Ir is stated that the Belgian Government will shortly 
commence work upon a very extensive and important system of 
docks at Ostend, which are estimated to cost three millions 
sterling, and which will entirely sweep away the present quays 
forming the old harbour. According to the official plans the docks 
will extend inland between one and two miles. Spacious ware- 
houses on the model of those at Antwerp, with promenades on the 
top, are to be erected on the quays round which the railway 
system is to be carried, and powerful hydraulic cranes will be 
erected at intervals round the quays. Dry docks are to be con- 
structed on the north-east side of the port on the principle of those 
at Tilbury. The old dock now in front of the railway station is 
to be filled in, and at the suggestion of the King of the Belgians a 
park and ornamental gardens will be laid out in its place. The 
docks are to be completed in five years. 


Tue Congress of the Mexican Republic, by decree of 
May 27th, 1896, has amended Article 33, Chapter 5 of the law of 
June 7th, 1890, relating to patents of inventions in certain par- 
ticulars. The proprietor of a patent or invention or improvement 
is obliged to prove to the Minister of Commerce and Industry— 
Secretario de Fomento—at the end of every five years whilst the 
patent lasts, and in order to keep it in force for another five years, 
that he has paid to the Treasury at the termination of the first 
five years the sum of 50 dols. as an additional fee, at the end of 
ten years the sum of 75 dols., and at the end of fifteen years the 
sum of 100 dols. The Times says all these payments must be made 
in Mexican dollars. The time during which it must be proved 
that these payments have been made is limited to two months after 
the expiration of the period of five years, and such time shall not be 
extended. Those persons interested, who up to the date of pro- 
mulgation of this law may have become subject to the forfeiture. 
established in the third cor of Article 37 of the law of June 
7th, 1890, may avail themselves of the provisions of this law in 
order to relieve themselves from the liability of forfeiture, provided 
that they duly pay the fees within three months from the date of 
the promulgation thereof, and without prejudice to the rights 





which third parties may have acquired after the declaration of the 
forfeiture, 
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CONDENSING PLANT, MONSTED’S MARGARINE FACTORY, SOUTHALL 


(For description see page 292) 


Fig. 4 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GrroLp anv Co., Vienna. 
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A. TWEITMEYER, Leipsic. 
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ITALY.—Lorscuer AnD Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KEtLy AND WaLsH, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t Petersburg. 
s. AFRICA.--Gorpon anv Gorcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 83, Loop-street, Capetown. 
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AUSTRALIA.—Gorpon anv Gorton, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisoane. 
R. A. Tuompson anv Co., 180, Pitt-street, Bydney; 862. 
Little Collins-street, Melbourne; 7, King William-street, 
Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-strset, Bydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Crate, J. W., Napier 
CANADA. —Montreat News Co., 386 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85, 
Duane-street, New York. 
Susscription News Co., Chicago 
STRAITS SETTLEMENTS.—Ke ty anv Waxsu, Lp., Singapore. 
CEYLON —WisaYartNa AnD Co., Colombo. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


Erratum.—In line four on page 268 of last week’s issue for ‘‘ hacking 
off” read ‘ backing off.” 

J. P.—Your letter was answered long since in our correspondence 
column. 

Zoitus (Stony Stratford.).—The effect of removing the atmospheric 
pressure from the delivery end of the pipe would be the same as 
increasing the head by about 33ft., or a little less, according to the 
state of the barometer. 

O. G. B.—We do not think that the manufacture of acetylene gas has 
been as yet sufficiently developed to make it advisable to light a 
country house with it. Nor can we name any firm that could supply 
you with either the calcium carbide, or the apparatus for burning 
acetylene, on a commercial basis. Possibly some of our readers may be 
in a position to give you further information. 

M. Mc. G.—No description of the kind has appeared in THe ENGINEER. 
The Whitehead torpedo is propelled by small three-cylinder engines of 
the type invented by Mr. Peter Brotherhood, of Belvedere-road, 
Lambeth, London. These engines are driven by compressed air 
carried in a steel reservoir, which forms part of the body of the 
torpedo. As it appears that you want particulars about the engine, 
we cannot do better than refer you to Mr. Brotherhood, who will no 
doubt supply what you want. 

H. P. (Tunstall.)—You can increase the power of your engine at very 
small cost by carrying the exhaust pipe up to the eves, which we will 
suppose at least 40ft. from the ground, fitting it with a bend and 
carrying it down again to the ground and submerging the end in the 
cooling pond, carrying a small jet into the down leg of the pipe near 
the ground from the tank on the roof of the factory ; thus you will havea 
‘‘ waterfall” condenser. Air will accumulate in the top of the bend, and 
will have to be withdrawn now and then. You ought to be able to 
maintain a vacuum of 20in. 


INQUIRIES. 


WICKLESS PETROLEUM LAMP. 

Sir,—In your issue February 22nd you notice a new wickless petro- 
leum lamp ‘ L’éclatante,” patented by Herr Schiilar. I have made 
several inquiries about this lamp, and can get no further information. 
Could you kindly give me the address where one is to be seen or 
procured 4 J. B. 

London, 8.W., September Ist, 1896. 

{Perhaps some of our readers may be able to give the address required ? 
—Ep. E.)} 

GALVANISING MACHINERY. 

S1r,—We shall feel much obliged if a correspondent could kindly give 
the name of any firm making galvanising machinery. R. G. F. 

London. 
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THE HORSELESS CARRIAGE OF THE FUTURE. 


WE have had the horseless carriage with us six months, 
and a lesson has been taught. The engineers of Great 
Britain have learned that it is singularly easy to propel 
sarriages without the aid of horses on common roads. 
If the thing had been difficult of accomplishment, the 
vehicles exhibited at the Crystal Palace and the Imperial 
Institute could not have done it. They in no way repre- 
sent the horseless carriage of the future; and yet the 
fact that these imperfect toys managed to climb hills 
and make comparatively long journeys without serious 
breakdown cannot fail to encourage engineers and 
strengthen the hands of those who are earnest in pro- 
moting the use of self-propelled vehicles. But at the end 
of the summer and the close of the various exhibitions 
where the horseless carriage has disported itself, it is well 
to consider the position, collect our ideas, and form some 
reasonable notion of what is the next step to be taken. 
We can do no more than deal with the meagre facts 
available, and consider the drift of popular opinion among 
those best informed and most seriously interested in what 
may become a national industry. We have no hesitation, 
however, in saying that the light oils, petroleum spirit, 
benzol, and the like, will play a very second-rate part in 
the future of self-propelled vehicles, in this country at all 
events. We do not dispute the valuable qualities of the 
spirit engine, and if the choice lay absolutely between 
light and heavy oils as a source of power, we believe that 
the former would be selected, and that particularly for 
reasons which will be stated presently. It ought to be 
possible to use any form of oil engine to propel a vehicle, 
but the same thing may be said of some other sources of 
power ; and one object which we have in view at this 
moment is the definition for our readers of considerations 
which most profoundly affect the design of the self-pro- 
pelled vehicle, and largely determine which of these will 
be employed. The point of all others to be borne in 
mind is that in all cases where heat is used to pro- 
duce motion there are certain resulting products, the 
disposal of which is the greatest difficulty, or one of the 
greatest difficulties, with which the engineer will have to 
contend. It is this fact that complicates the whole 
question. It is this that has done so much to retard the 
use of steam on common roads. It is this that stands in 
the way and prohibits the use of more than one dainty 
device for propelling pleasure carriages. Let us take 
steam for example. If our readers will turn to page 264 
of our last volume, they will find illustrated a steam carriage 
designed and constructed by Mr. Yarrow when a very young 
man. It is quite possible that our readers have not given 
this vehicle the attention which itdeserves. We have in it 
a very convenient wagonette or brake capable of carry- 
ing a number of passengers. The steering gear is strong, 
compact, and workmanlike. The whole carriage is 
carried on excellent springs. There is no gearing of any 
kind, the piston-rods driving cranks direct on the driving- 
wheel axle. Steam is supplied by a simple vertical 
boiler. The whole machine was quite a success. It 


London, until at last the law stepped in; the police 
constable interfered, and the carriage ran no more. A 
machine so far perfect was, however, unsuitable for use on 
common roads, for the reason indicated above. Although, 
by burning coke, the evolution of smoke was pre- 
vented, clouds of steam were given off, particularly 
in cold weather. This constituted a nuisance. There 
was, too, more noise than was desirable; also hot 
cinders and sparks flew from the chimney. But 
the fact remains untouched that in so far as the propulsion 
of a small vehicle was concerned, Mr. Yarrow had suc- 
ceeded, if not perfectly, quite well enough for most 
practical purposes. So it may be said did Hancock. 
But all Hancock’s cars were conspicuously large machines 
—very much larger and heavier than Mr. Yarrow’s. His 
machine was defective in that it did not deal with the 
results of its operation in away to prevent the production 
of a nuisance. It will be found, moreover, on examination 
that it is far more easy to design a motor for a vehicle 
than it is to scheme out devices for preventing the dis- 
charge of offensive products of combustion and steam, 
mainly because there is very little experience as yet 
available concerning the matter. This is the well-nigh 
fatal objection to the oil engine to which we have referred 
above. The running of a number of oil-engine motors in 
our streets would be productive of an intolerable 
nuisance, for these engines all give off an evil-smelling, 
smoky vapour. One or two might be tolerated, but 
the imagination is appalled at the notion of Cheapside 
on a hot summer day packed with oil-propelled carriages, 
omnibuses, vans, and delivery carts; and the petroleum- 
worked engine must keep on running whether the car is 
moving or not. The nuisance is a constant quantity. It 
may be, of course, that inventors will yet find the way to 
produce an odourless, vapourless oil engine ; but until such 
an engine is available, it is mere waste of time to write 
about it. The spirit engine is far superior in this respect 
to its rival, and that is a great point in its favour. We 
do not say, however, that the heavy oil engine'will not 
be used at all for propelling vehicles. It is enough to 
point out in this connection that what is allowable, or 
even meritorious, on Salisbury Plain, is not necessarily 
suitable to the streets of a great city. 

Although it seems to be impossible, for the present at 
all events, to work an engine exploding oil vapour, without 
producing a nuisance, the experience of a million households 
proves that it is quite easy to burn petroleum without 
smell or smoke. The self-propelled carriage of the future 
will, we think, be worked by steam, and the steam 
will be generated by oil fuel. We refer now more parti- 
cularly to the light passenger vehicle; the heavy 
wagon used in the country will probably be fired with 
coal or coke; but this does not affect our propssition. 
The steam will be made by liquid fuel, and it will be con- 
densed by an air surface condenser. Here the difficulties 
and troubles of the designer begin. It is comparatively 
easy to provide a surface condenser for a large vehicle, 
but it is by no means so easy to work one in for a small 
pleasure carriage. However, the thing can be done; it 
has been done, and we have no doubt that it will be done 
again. Another point to which the inventor will have to 
turn his attention is the necessity for providing ample 
starting power. Many of our readers are, no doubt, 
aware that very pretty little steam engines and 
boilers are made not only for tiny launches, but 
for something smaller yet, namely, canoes. Here 
apparently we have ready to our hand just what is 
wanted. Yet an attempt to utilise such machines would 
result in disappointment. On the water they run 
whether the launch is at rest or not, and that acquires 
speed gradually, but the engine driving a motor car cannot 
work at all unless it be able to start the car. Altogether 
there is presented for consideration not one but half-a- 
dozen very pretty problems, and the originality of them 
lends them acharm which will not fail, we think, to attract 
ingenious minds. Indeed, we know they are being 
attacked in a dozen different localities now, and, we do 
not doubt, attacked with success. 

We have said nothing of electricity as a motive power, 
not, however, because we underrate its probable value, 
but because its use must be highly specialised. We do 
not think that an electric dog-cart would meet the wants 
of a country doctor, simply because he could not 
obtain the electricity; but there is no reason why 
electricity might not serve very well in a butcher’s cart. 
The charged accumulators and the joints for delivery 
might be put into the vehicle together. A morning’s 
round of five or six miles performed, the exhausted bat- 
teries could be returned, and a fresh set put into the vehicle 
with another load of meat, and soon. A gas engine and 
dynamo for charging the accumulators would be much less 
expensive to the butcher than the half-dozen ponies they 
would replace. It seems, indeed, that employment may 
be found for the oil engine, the steam engine, and the 
battery, but each in its own place; and we may trust the 
engineers of the country to adapt each form of motor in 
the best possible way to its own proper purpose. But 
we must repeat that the greatest difficulty which is to-be 
encountered lies in so getting rid of the waste products 
of the heat engine that no nuisance will be created. If 
this can be satisfactorily accomplished all the rest is 
comparatively easy. 


TECHNICAL EDUCATION. 


Tue Technical Education question has turned up 
again, and once more we are face to face with our old 
friend the German Professor. We are told that the 
country is going to the dogs in the matter of trade, that 
the German is beating us in every direction, and that he 
beats us because he is technically trained. It seems like 
attacking the air to discuss such propositions. Yet we 
suppose it must be done, because we are all more or less 
taxpayers, and the technical school man has a large 
hand and much skill in introducing it into our pockets. 
There is, too, at last some reason to hope that he will 
not be supposed to have it all his own way in the future, 
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the subject are taking heart of grace and telling the 
world what technical education can and cannot do.%A 
noteworthy letter from the pen of Professor Tilden 
appeared in the Times of Tuesday, the Sth instant, which 
deserves more than passing notice. Professor Tilden, 
has taken for his text a letter by Professcr Ostwald, 
published in the same journal on the 25th of August. 
Mr. Tilden mainly confines his attention to chemistry. 
It is argued that Germans are beating us all along the 
line in iron and steel, dye stuffs, and what are known 
generally as ‘chemical works.” Mr. Tilden deals with 
this statement at some length. He holds that it is not 
proved, and he points out that in this country we have 
professors ‘‘ as competent to teach and as fully skilled in 
the methods of research as the occupants of correspond- 
ing chairs in the German Universities, and in several 
cases active schools of research exist, though, it must be 
admitted. on a smaller scale than in Germany. We have 
already the personnel requisite for the higher teaching of 
science in this country, then why can we not compete 
with the German Universities?” He then proceeds to 
discuss this question. He holds that it arises partly 
from want of demand and partly from the fact that the 
reputation of the professor and his fees depend mainly 
on the work he turns out in the shape of trained students, 
while in this country it depends on something else. ‘In 
England,” he says, ‘‘ mere learning is not a passport to the 
upper places at the feast. Social position, and, therefore, 
influence in England depend so much upon the income a 
man makes and the style in which he lives, that it is not 
surprising that in the absence of that honour which is 
paid in other countries to the representatives of learning, 
English professors should look sometimes in other direc- 
tions for additions to their often scanty emoluments. 
An income must be made somehow, and so if you look 
for Professor A, B, C, or D in his laboratory directing his 
students and pushing forward some line of scientific 
inquiry you will not find him. If you particularly want 
to see him you will probabiy discover him in the witness- 
box at the Law Courts, where he has learnt that if he takes 
the right view of his own value he can earn the income of 
a Queen’s Counsel, while he is still nominally professor in 
his University or college. The fault of this lies not so 
much at the door of the professor as at that of the 
British public. In Germany the University professor is 
a great man, well paid, received at Court, and honoured 
by all classes of the community, and this, because he is 
an eminent man of science. In England a few chairs 
are pretty well paid, the majority very badly, and the 
public regards professors generally as unpractical dealers 
in useless wares.” 

This is no doubt true, dreadfully true; but after all it 
does not really concern the question at issue as much as 
might appear to be the case at first sight. At the worst 
it is only that the professor does not teach as much as 
he ought. But this is not the point. Let us suppose 
that the professor did his best, and threw his whole soul 
into his work, would that fact affect to any appreciable 
extent our relations with Germany in the markets of 
the world? Thisisreally the question. Professor Tilden 
apparently holds that the work of the professor of 
chemistry should mainly consist in teaching the art and 
mystery of Research. We like to spell it with a capital 
R, because the word has had thrust on it, so to speak, of 
late years much dignity. On the whole, Mr. Tilden is 
satisfied, however, on this point, ‘‘We do produce 
annually a fair number of well-trained chemists who are 
as competent to carry on investigation in connection with 
the industrial applications of science as those trained in 
the German laboratories, and a larger number could be 
immediately turned out if general conditions—that is, 
the attitude of the public and the Press, the dons in the 
old universities and convocation in the new, and the 
manufacturers—were favourable to the development of 
the spirit of Research independently of its obvious and 
immediate applications.” In point of fact, then, so far as 
chemistry is concerned, the fault lies not with the system 
of training, but with the apathy of the public. The 
English chemical manufacturer does not love Research ; 
hence his German troubles. It appears, too, that the 
heads of the colleges of our great universities are to 
blame. They care nothing for the aniline dyes, or the 
production of chlorine on a large scale. We hope, and 
even believe, that Mr. Tilden overestimates the harm 
wrought by Oxford and Cambridge in this way. 

It is when Mr. Tilden begins to deal with technical 
education and the working man that we are most happy 
with him. ‘Many people seem to be under the impres- 
sion that the cure for our industrial diseases is technical 
instruction, administered in moderate doses to the work- 
people. I listened some time ago with some feeling of 
impatience to a speech by the distinguished chairman of 
the London County Council, in which he set forth how 
admirable a thing it would be if the bricklayer could 
know the cause of the variety of colours in his bricks, and 
of the chemical action of lime upon sand. If the speaker 
reflected afterwards upon this illustration, as I cannot but 
hope he did, he would perceive that such knowledge would 
be of no use to the bricklayer in the laying of his bricks ; 
and a bricklayer who concerned himself seriously with 
such questions would probably soon find his way into 
some other occupation. This is not the kind of instruc- 
tion that will assist England in industrial warfare.” He 
concludes his letter with the proposition, that it isnot the 
working man, but the manager who should receive such 
an education as will be of real use to him. 

Here we may take leave of Professor Tilden, and return 
to two questions which clamour for an answer. Is it true 
that the German manufacturer is beating the English- 
man? And if so, how does he doit? Now it is note- 
worthy that we rarely hear in this country the German 
story. So far as we are aware, the excellent trade notes of 
our own German correspondent are the only regularly pub- 
lished communications that give an idea of the difficulties 
and troubles incurred by our rivals. The truth is, how- 


ever, that the German finds in the English manufacturer 








since by a German that, let him go where he would, he 
found an Englishman was there before him. As an 
illustration of this proportion we may quote from a recent 
report from our Consul-General at Shanghai: ‘In 1882 
the proportion of the total off-take of the Shanghai 
market supplied by Great Britain or her colonies was 79 
per cent.; in 1894 it was 76 per cent., and last year it 
was again 79 percent. From all I can hear there is not the 
faintest reason to suppose that in ordinary mercantile 
business we are in any more danger from German com- 
petition than we were twenty years ago.” From another 
report we find that ‘‘the imports into German East 
Africa amounted last year to seven and a-half, and the 
exports to three and one-third million marks, but the 
German share was only about two millions and three 
hundred and fifty thousand marks respectively, or a good 
deal less than in the two preceding years.” Here we 
have certain definite statements, which cannot be cheer- 
ful reading for German manufacturers. 

The German does not, after all, possess better 
machinery or turn out better work than the Englishman. 
His technical education has not taught him to build 
better locomotives or marine engines than we have ; his 
spinning machinery and his steel castings are in no sense or 
way better than ours; his flour is not more excellent, nor 
his cotton goods, nor his cutlery, nor his watches, his 
boots, or his agricultural implements. It would seem 
from this either that his much boasted technical education 
is a failure, or that conditions exist which prevent him 
from putting into practice what he learns in the schools. 
The English manufacturer asserts that he is continually 
under-sold by the German, because the German sells 
inferior goods for little money, and it is notorious that, in 
spite of technical education, professors, and colleges, 
Germany can only keep many of her industries alive 
by the help of protective tariffs or by bounties. All her 
training in chemistry has not enabled the German house- 
wife to buy sugar for less than 4d. a pound. On the 
other hand, our ignorant and benighted manufacturers 
get on fairly well without any help of the kind. We 
regard with very grave doubt the tales which we hear of 
successful German competition. We cannot have the 
whole trade of the world; but it does not appear that less 
would satisfy some people. We ask—and, so far at least, 
in vain—for some tangible, trustworthy evidence that 
Germans are getting more than the legitimate share of 
trade which any active, quiet, and intelligent manufacturing 
community ought to enjoy. One strike such as that just 
averted on the Clyde can do more harm than the closing 
of every technical school and engineering college in this 
country for ten years. 

But conceding, for the sake of argument, that Germany 
is beating us, is it true that her victory is due to the 
professor and the technical college? This is a point on 
which absolute silence exists. What does the German do 
as a result of technical education that we do not do? A 
few facts on this point would be of inestimable value. 
We are told, for example, that Germany is beating us in 
the steel trade. One man says that this is the case 
because of technical education; another tells us that 
technical education has nothing to do with it; that it is 
brought about by low wages, steady labour, and long 
hours. We turn to the German manufacturer himself, and 
find that the whole statement isa myth. It is all he can 
do, he says, to make a living in the face of the fierce com- 
petition of all-powerful England. What we ask is the 
truth. Perhaps after all. if we could but handle this 
bogie of German competition, we should find that it is 
not nearly so terrible as the professors would have us 
believe. 


+eo 


THE CLOSING OF THE DURHAM COLLIERIES. 


THE announcement of the intended closing of another of 
the greatest collieries in the east of Durham shows that the 
coal mining industry in that district is in an unsatisfactory 
condition. Rainton Colliery was closed some months ago, it 
being proved to demonstration that its working was un- 
profitable, and there is very little doubt that the same cause 
has led to notices being given to the miners at Haswell 
Colliery. That pit has been long at work in east Durham. 
Thirty years ago it was referred to as furnishing for twenty 
previous years an excellent example of the sound and perfect 
nature of the “‘ tubbing ”’ in segments to keep back the water. 
It has been for three sccre years, indeed, one of the chief 
feeders of the coal export trade of Sunderland, and to that 
port the closing would be a serious loss. But it is tolerably 
certain that if many of the older pits of the North have to 
continue at work, some of the conditions, and especially the 
cost of working, will have to be changed, and it may be looked 
on as essential, also, that on parts of the North-east there will 
have to be the provision of better railway facilities, and also 
of the sinking of shafts that will minimise the extent of the 
carriage underground. It is obvious that the old shafts that 
have been in use for scores of years can only be used with 
long underground haulage of the coal tothe bottom of the shaft, 
and in time that cost capitalised becomes more than that in- 
volved in even the expensive work of the sinking of shafts. 
Durham is the largest of our coal-yielding counties, and it is 
in it found that the vast extent of the coalfields has led to 
the opening out of new areas to keep up and extend the pro- 
duction rather than in attempts at economical working. But 
it is quite probable that the result of the closing of one or 
two collieries, such as those of Rainton and Haswell, may 
lead to endeavours to ascertain how pits that may perhaps 
have been long worked may now be wrought at lesser cost, so 
as to allow of their continued “ life ” as coal-yielding pits. In 
such endeavours it will be found that cach item of cost will 





have to undergo revision, from that of the getting of the coal 
and the royalty thereon, to that of the shipment at the port 
and the cost of transit thereto. 
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years, have appeared at intervals in the columns of 7} 
Electrician. Somewhat spasmodic in character and in the 
periods of production, these articles were, in virtue of 
the order in which the different branches of the subject 
were dealt with, highly suggestive of the author's notes 
made as occasion offered, after the manner of Sir Guilford 
Molesworth’s Pocket-book; with this difference, however, 
that the latter was carefully arranged before passing into 
type, whereas the former, ‘though composed of excellent 
matter, appeared in book form in the same orderlesg 
condition as when originally published in articles. 

Apart from this, however, the subject of our review 
should prove extremely useful to the young, or even old, 
engineer and electrician in any way connected with cable 
w ork; though, of course, only as an adjunct to practical 
experience, which must always, indeed, be viewed in the 
light of sine qua non. In this work Mr. Wilkinson has 
made no serious pretence at including the history of 
submarine telegraphy. To have embraced this branch in 
its entirety would have entailed the book being about 
double the size and cost. Some of those engaged in 
practical engineering or electrical work are disposed to 
view a study of the history of what has been done before 
in their line of action as not worth the time required. 
This, however, we venture to think is a mistake, and 
leads to devices unfortunate, either as being so much 
wasted energy or else—still worse—to a repetition of mis- 
taken methods. Moreover, a careful study of the various 
stages of progressin engineering and electrical practice is not 
without its use as a general training, particularly for the 
memory. We would, indeed, recommend the student of 
submarine telegraphy to peruse all those articles con- 
nected with the subject which appeared in THe ENGINEER 
between 1856 and 1870—before any journal exclusively 
devoted to telegraphic or electrical matters was seriousl\ 
attempted, and during that period when the gradual 
evolution of this branch of scientific engineering took 
place. As we have already suggested, however, Mr. 
Wilkinson appears only to have left the historical 
outlook alone for want of space, and in this he 
has been, no doubt, well advised. Taking the book 
as it stands, the author has certainly exhibited great 
powers of covering much of ground and of giving 
an enormous amount of up-to-date, practical information 
inside a very handy volume, forming one of an excellent 
series brought out by the Electrician Printing and Pub- 
lishing Company. Mr. Wilkinson has contributed to 
this series before, and here again we have evidence of 
literary talents such as are rarely met with in one so 
closely allied with highly practical work of a ‘“ heavy 
engineering” character. The author has, we under- 
stand, for some years severed his association with sub- 
marine cable work, which makes his production all the more 
remarkable, though in its compilation he has apparently 
exercised an admirable discretion in seeking counsel with 
some of the best authorities on the subject. The strongest 
characteristic of Mr. Wilkinson’s work is certainly its 
absolute originality both as regards the letterpress and the 
many excellent illustrations. 

In reviewing the book in further detail, we must first 
be excused for not adhering to the somewhat curious 
plan of arrangement already alluded to, and will now 
proceed to deal with it more in the natural sequence of 
events. For instance, we prefer to make our cable— 
based on a sufficient knowledge of the character and 
depth of the intended bed—before setting out to repair 
it, contrary to what Mr. Wilkinson would have us do. 
Assuming that this sufficient knowledge is already at 
hand from Admiralty surveys or from previous cable 
enterprises—without a special sounding expedition being 
necessary, the type of cable is first determined on, taking 
into consideration the electrical and engineering require- 
ments for the maintenance of efficient telegraphic com- 
munication, according to circumstances, between the 
spots to be connected. 

The author is, perhaps, least satisfactory regarding the 
construction of cables. This is possibly due to his know- 
ledge of this part of the subject not being actually founded 
on personal experience. There is practically no informa- 
tion regarding either the different qualities of copper 
employed in the conducting wire or the manner in which 
—as the result of experience—the stranded conductor is 
built up, so as to combine the mechanical with the elec- 
trical requirements. Again, the composition, collection, 
&e., of the insulating material, and the method of applying 
it to the conductor, perhaps the most important item in 
submarine cable manufacture, only call forth about one 
out of 394 pages. Neither is any attempt made at re- 
viewing the relative features and points of advantage in 
gutta-percha and vulcanised india-rubber, as first insti- 
tuted for electrical purposes by Hooper. Henley’s 
ozokerite tape might also be said to be worthy of notice. 
But it must be remembered that the author does not 
include ‘ construction” in the title of his book, though 
he attempts to deal with it between the covers. 

In his reference to the practice of encircling the core 
with a metal riband—-covered on each side with cotton 
tape—as a precaution against boring insects, Mr. Wilkin- 
son would lead us to suppose that this was universal for 
all depths of water, the fact being that it is, as a rule, 
only adopted for comparatively shallow water types, 
except under circumstances where—owing to hot springs 
and currents—the temperature at the bottom is so high 
that the teredo, or other submarine boring insect, is 
found to exist at a considerable depth. This is said 
to be the case in certain parts of the Mediterranean; 
but it is quite unusual, and no doubt it was not by inten- 
tion that the author implied the application of metal as 
universal for all cables. The first patent for a metallic 
riband in a cable was that of the late Sir Charles Bright 
in the year 1852; but by the method since adopted—due 
to Mr. Henry Clifford—the tape is applied direct to the 
core, as being more easily and satisfactorily affected, 
instead of outside the inner serving, and it is this which 
Mr. Wilkinson presumably refers to. Theoretically, how- 
ever, inasmuch as it is the jute or hemp that these 
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cables partly as a saving of material. 


ribbon, not, however, with what is commonly known as 
canvas tape, as the author suggests. p 

The serving of the core with jute yarns is next con- 
sidered, but we cannot look with favour upon Fig. 158 
as an illustration of the machine used for this purpose, 
inasmuch as without any bobbins, yarns, core, &e., it 
scarcely brings home to the student the work it is 
intended to do, though, no doubt, admirably adapted to a 
trade catalogue. Mr. Wilkinson might have taken 
suitable occasion to condemn the, pecuniarily speaking, 
wasteful practice with certain engineers of specifying 
hemp instead of jute for the inner serving. There was 
some reason for this in early days, but now with the 
marked improvement in the quality of jute yarns and 
their lower price, coupled with the greater harshness and 
Jess durability of most classes of hemp, there can be 
no doubt but that jute previously steeped in cutch or 
brine serves the purpose of a protection for the core 
and a bedding for the iron wires infinitely better than 
hemp, bearing in mind that if the inner serving yarns are 
to be efficient as a close packing, they must be applied 
such a lay as render them useless for purposes of 
adding to the breaking strain of an ordinary iron 
sheathed cable. 

Turning to the process of sheathing, the author has 
clearly made some slip in his general rule for determining 
the lay of the wires in the armour of a cable. Taking 
the ordinary lay of a deep sea-type as 10in., we get a 
lay of as much as 380in. for a shore-end type, whereas in 
practice it is about half that, the requirements being only 
that of protection from abrasion, with as great a weight 
as possible in the smallest possible area, in order to avoid 
shifting under the influence of strong currents. 

Figs. 159 and 160 are both certainly remarkably clear 
cuts in illustration of excellent shore end and deep sea 
‘closing’ machines of modern pattern ; but we venture 
to take the same exception to their appearance, as suggest- 
ing a certain want of life—or rather, for their failing to 
bring home their action to the uninitiated. 

A device for applying Bright and Clark’s hot cable 
compound in connection with the machine—T’ig. 161—for 
laying on an outer serving to the sheathed cable is illus- 
trated ; but we prefer the plan originally designed by Sir 
(. Bright, in which the elevator is in the form of a chain, 
the advantage being that it feeds the shute with compound 
more regularly and in better condition. Mr. Wilkinson's 
general description of this composition as a mixture of 
gutta percha and ‘ Chatterton’s compound” must not be 
taken too seriously, or relied on too closely. The exact 
consistence and proportions of this material varies very 
much according to the particular requirements, and is a 
matter of much importance. 

The author makes scarcely any allusion to the outside 
canvas taping of completed cables. This method, which 
was introduced for economical reasons, is now falling out 
of favour, and a return has of late years been gradually 
made to the yarn serving. In the opinion of some 
authorities, by a careful determination of the lay, hemp 
cords with a very high breaking strain can as an outer 
serving, be made to add considerably to the total tensile 
strength of the cable. However, viewing the outer 
covering mainly, if not entirely, as a means of binding 
and hclding the wires firmly together in their places, as 
well as of helping to preserve them, it is quite possible 
that in many instances—where the durability of each 
material is about the same—this duty is performed as well 
by the one as by the other. In any case Mr. Wilkinson 
must remember that it is very largely the custom to have 
a complete plant for the re-taping of old cables externally 
at some of the more important stations of the Eastern 
and allied companies. 

In our opinion the author would have done well to 
have given more particulars with reference to the various 
classes of iron wire used for different types of cable and 
the qualifications involved, as regards the wire, for 
every type, under the particular set of conditions experi- 
enced by each. Again, the book fails to make any 
allusion to the present custom at certain factories of 
uniting the successive wires from each bobbin by the 
process of electric welding. This has the advantage of 
effecting a much cleaner, and therefore better joint, 
the result being that breaks here practically never take 
place. Welds effected by electric heating are especially 
preferable, from a durability point of view, to an ordinary 
braze, which in itself tends to introduce chemical action 
after submergence. 

The practice, which has become somewhat general 
lately, of dipping each coil of iron wire into a bath of hot 
Bright and Clark compound, is briefly referred to, as is 
also—perhaps too meagrely—that of covering each iron 
wire separately with cotton tape previously steeped in 
some sort of compound. The former, besides being the 
only really effective way of properly ‘‘ compounding” the 
Wire, has the effect also of driving off any moisture from 
the wire. For the last reason this plan is adopted even 
when the wire is to be taped. Again, where the wires 
are not to be individually taped, it avoids the necessity 
of using cold compound outside the iron wires— being a 
difficult substance to deal with as against hot compound, 
which cannot, however, with any sense of safety, be 
applied direct to the sheathed core. ; 

In plunging into the consideration of the general 
design of a cable, Mr. Wilkinson leads off by remarking 
that “ whereas the mechanical considerations are simple, 
the electrical requirements involve considerable experi- 
peed 2 — sopeeiey - i cables.” This reads 
po i . Re 5 _ rical considerations, when 
abwedmaceibeind eing based on a regular formula, 
fail tb bp. e for carrying out the conditions, cannot 

0 be fairly straightforward. The various mechanical 


reduirements are, on the other hand, exceedingly com- 


picated, and inasmuch as the maintenance of the line is 








dependent on its armour remaining intact, these matters 
are of the very utmost importance. The question of 
types, from a mechanical point of view, is dealt with on 
page 48. Incidentally, it may be remarked at the 
outset, that probably in no branch of engineering has the 
common practice in design altered so little. In arranging 
a type of cable in the present day, the result is almost 
invariably a compromise of the different requirements 
such as are mostly antagonistic to one another. For 
some years a cable, each of whose sheathing wires was 
enveloped with hemp, was in great favour. This type 
was suggested in 1864 by Messrs. John and Edwin 
Wright—the most famous rope-makers of that time— 
for the second Atlantic cable, to meet the necessities of 
recovery. But though, on account of its low specific 
gravity, it is a good type in this way, besides rendering 
the brake arrangements in paying out a fairly simple 
matter, it has since been entirely abandoned, owing to 
its lack of durability, even if ever properly laid. Nowa- 
days more or less close sheathed cables are almost always 
adopted. On the other hand, unless the wires be too 
small from a durability point of view, an absolutely 
close-sheathed cable is found to be troublesome for coiling, 
uncoiling, &c., especially if of steel, though probably the 
heavier a cable is specifically the better it accommodates 
itself to the irregularities of the bottom. The deep sea 
cable, which perhaps best combines longevity with easy 
handling and repairing, is the taped wire type already 
alluded to, though at a slightly increased initial cost. 
This is found to be a remarkably good pattern for cable 
operations generally, whilst sufficiently retaining the 
complete arch—and the taping of the wire distinctly 
adds to its term of life far beyond the time at which the 
outside covering has usually rotted away. The deep sea 
portion of the last (1894) ‘“ Anglo-American” cable 
was of this type, and was fully described in the course of 
an able article on the subject by Mr. Arthur Dearlove, 
which appeared in the Electrician soon after the line was 
laid. Fig. 27 does not—excepting as regards Type B'— 
give an idea of close-sheathed types, but is highly sugges- 
tive of the alternate iron and hemp cable, long since 
abandoned. It must be remembered, however, that some 
manufacturers often give the core so heavy an inner 
serving, that the number of wires employed can never 
firmly butt against one another. This by preference, for 
purposes of pliability and low specific gravity. 

We are here reminded that Mr. Wilkinson has made 
no reference to the hemp cables of Bullivant, and of 
Prott and Hamilton. The latter gentleman pressed the 
claims of this type very strongly in the course of a paper, 
read before the Society of Telegraph Engineers several 
years back ; but though a short length has been inserted 
in one of the “Anglo” cables, the experiment will 
probably never be repeated, consequently Mr. Wilkinson 
is justified in his silence thereon. Theoretically, from a 
recovery standpoint, nothing could be better—provided 
the fact of its having been “hooked” could be detected 
soon enough ; but in practice it is found that, notwith- 
standing all that has been said to the contrary, the very 
best hemp decays, even when unmixed with iron, to a 
sufficient extent to render its recovery in deep water a 
matter of impossibility. And in shallow water, with 
trough bottom, such an armour would of course be of no 
service for withstanding abrasion; moreover, it would be a 
difficult matter to lay a cable of this description at an 
angle that would ensure it properly dropping into the 
‘“‘dips" of the ocean bed. 


Sewerage and Sewage Disposal. By Hrnry Rostnson, 
M. Inst. C.E. London: E. and F. N. Spon, 125, Strand. 
New York: Spon and Chamberlain, 12, Cortlandt-street. 
1896. 

In dealing with a subject so important as that of the 
sewerage of a large city or town, it is not so much a 
question of which is the best system that can be possibly 
adopted, but of the system that is the best adapted to 
meet the requirements and exigencies of the particular 
case demanding attention. When entering upon a great 
questio vexata among our professional fraternity, that 
is, the ‘separate system,” the author remarks very judi- 
ciously that it is not applicable in all cases. There is 
not the slightest doubt that an intermediate system may 
occasionally be adopted with great advantage, in which 
provision is made for a part of the rainfall and storm 
waters to be conveyed in the ordinary sewers to the out- 
fall, and the remainder to the natural outlets—the water- 
courses. The additional expense of the construction of 
sewage, as well as of clean water, channels to effect the 
separation is financially a serious drawback to the general 
employment of that method of disposal. 

It might be fairly asked, having regard to the inven- 
tions innumerable, and the patents and processes with- 
out end, in relation to our greatest sanitary and domestic 
difficulty, why should there be any uncertainty about the 
most suitable system of sewerage for any or every par- 
ticular case that might arise? Surely there is a super- 
abundance of plans, methods, and devices to meet the 
conditions of any contingency. Admitting that there is, 
and probably always will be, a wide disparity in opinions 
respecting the best possible system of dealing with 
the sewerage problem, how is it that the same, or nearly 
the same, discrepancy exists, when it becomes necessary 
to select a simple mode of treatment for, perhaps, a 
simple example ? In the first place, there is no authorised 
nor even legally recognised system for dealing with this 
important question. Again, many engineers are some- 
what blindly partial to some especial methods for especial 
instances, and it is but natural that the inventors and 
patentees of various processes should use their best 
efforts to push publicly forward their own claims to the 
discovery of a remedy for the acknowledged evil. 

It is very appropriately pointed out in the volume 
before us that some of the Acts relating to the subject of 
sewerage, which is one closely connected with that of 
river pollution, are practically inoperative. As a matter 
of fact, they all are in numerous districts absolutely dead 








The unchecked evil will continue until there is 
some authority constituted far more potent than the 
local authority, which, after all, can scarcely be expected 
to indite itself, as in many cases it would be compelled 


letters. 


to do. The Local Government Board is supposed to 
exercise some jurisdiction over Local Boards. A short 
time ago an application was made by one of the latter to 
be permitted to discharge into the ordinary domestic 
sewers trade, refuse from manufactories, estimated at fifty 
gallons per head of a population of ten thousand. The 
answer to so extravagant a proposition should have been 
couched in much stronger terms than to “ suggest that 
the local board should consider the desirability of taking 
steps to prevent the discharge of unpurified trade refuse 
into the sewers.” The law to compel manufacturers to 
purify to a certain prescribed degree their effluent refuse 
and waste fluids should be stringent and universal. 

In the chapter on “ Irrigation”’ there is nothing of any 
particular interest. The Craigentinny meadows are some- 
what out of date now, and the Berlin sewage farms are 
familiar to most engineers. From a list of fifteen sewage 
farms in England, it has been estimated that there are 
149 people to each acre irrigated, 170 acres to each 
million gallons of sewage, equivalent to 5838 gallons per 
acre, and thirty-eight gallons of sewage per head per day. 
After devoting a chapter to “‘ Ensilage,” which is well worth 
reading, the author introduces us to ‘“ Precipitation.” 
During recent years very considerable improvements 
have been made in simplifying and at the same time in 
rendering more efficient the means affecting the 
chemical treatment of the sewage. The old plan of 
fortifying the sewage with chemicals, which in them- 
selves possessed a high manurial value, has been aban- 
doned. All such schemes were both costly and delusive. 
Mr. Robinson observes that many precipitation works 
in full working order have not adopted the best form of 
tank. It is in general too shallow. Chapter IX., by far 
the longest in the book, treats of the different precipi- 
tation systems in working operation in various towns, 
such as the lime process at Bradford, Wolverhampton, 
and Burnley. In addition to the simple lime process, 
sulphate of alumina, or iron and lime, the A.B.C. or 
native guano process, is used at Kingston-on-Thames. It 
gives a remarkably good effluent, but the process is an 
expensive one, and it is possible to achieve the same pur- 
pose at a less cost. The ‘‘ Hermite,” which is really an 
electrical method, has been carried into practical 
operation at Ipswich, and a favourable opinion is enter- 
tained of it. It standsdistinct from all other precipitation 
processes, inasmuch as it treats the sewage in the town 
itself, instead of at the outfall. A brief description of the 
International Company’s process, otherwise known as the 
Ferrozone and Polarite system, the experiments made with 
it at Laurence, Massachusetts, and a notice of Shone’s 
ejector, conclude this portion of the volume. Our 
author’s opinion respecting the actual money value of 
‘“‘sewage sludge’’ coincides with our own, and the con- 
clusion he arrives at is, ‘‘that sludge has no recognised 
value to justify its being regarded other than as a product 
to be got rid of in the simplest and cheapest way.” Our 
own experience—and we have a fair acquaintance with 
sewage works and their results—leads us to divide them, 
so far as the value of their sludge is concerned, 
into one or other of the following three classes: first, 
those where, owing to the vicinity of market gardens or 
small holdings of suitable land, moderate quantities may 
be sold at sixpence to, perhaps. a shilling a ton; 
secondly, where the sludge is joyfully bestowed upon 
any one who will only cart it away; and, thirdly, where 
its removal can only be effected at a cost ranging in 
some instances from two shillings to two-and-sixpence 
a ton. Sewage sludge years ago had—and even now, 
though not to the same extent has—two values: one 
is theoretical, and financially worthless, andthe other is 
practical, and assigns the true value to it. The former 
is its chemical estimate, and the latter its agricultural. 
It was the enormous difference between these two values 
that caused so many of the fortifying processes in former 
days to come so hopelessly to grief. A chapter on “ Filtra- 
tion” terminates a volume which, in a handy and suc- 
cinct résumé, lays before the profession the present con- 
dition of the great sewage problem. 
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printed. 
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MONSTED’S MARGARINE FACTORY, SOUTHALL. 





In our impressions for February 14th and April 17th last 
we published descriptions of these works and numerous illus- 
trations of the engines and plant employed. Of the ammonia 
compressors and condensers we published descriptions, and 
of the condensers we now publish further engravings. 

The two ammonia condensers, as shown by Figs. 1 and 2, are 
placed on the roof of the building, one for each pair of com- 
pressors. They are constructed on the surface evaporation 
principle, by which the water required for condensing the 
steam from the engine is reduced to a comparatively very 
small quantity, not more than about 90 per cent. of the 
quantity used by ordinary submerged condensers being 
necessary. The cooling water is, of course, used over and 
over again, and is kept in circulation by small centrifugal 
pumps seen in the plan and in the end view, Fig. 2, above, 
Each condenser consists of five sets of 1}in. lap-welded tubes 
in long coils, tested to a pressure of 2000 lb. per square inch, 
and arranged so that one or more sets can be cleaned while 
the compressors are working. The peculiar arrangement of 
the coils, each set of which is in one continuous length from 
end to end, is seen in Fig.1. The length of tube without a 
joint is 300ft., there being only the joints for the ends of 
these long coils at the main cross tubes as seen in Fig. 2. 
In the elevation—Fig. 2—the long straight coils are only 
partly shown. The centrifugal pumps raise the water from 
the large shallow tanks on which the condensers stand to 
transverse water tanks above, and from the bottom of these 
tanks the water goes into perforated pipes the whole length of 
each set of five coils. To each condenser a centrifugal pump is 
capable of delivering 1700 to 2100 gallons of water per hour, 
at a temperature of 60 deg. Fah., which represents the 
amount of water which would be required for effecting the 
condensation of the ammonia. The ammonia vapour enters 
at the top of the condenser, leaving it at the bottom, after 
being condensed. It is then led into an apparatus called a 
recipient, through a pipe entering at the top of the 
recipient and terminating near the bottom. Another pipe 
also leads from the bottom of this vessel, then carries the 
ammonia forward to the top of the refrigerator, passing 
through a regulating valve on the way. The object of the 
recipient is to prevent any vapour which may possibly leave 
the condenser without being condensed from entering the 
refrigerator—referred to in page 406, April 17th, 1896—and 
it also extracts any foreign matter which may pass through 
the condenser with the ammonia. 

The evaporative water-cooling plant used for cooling the 
water from the engine condensers is built on Klein’s system, 
as introduced by Mr. E. Larsen, of Lawrence Pountney-hill, | 
London. It is almost entirely a wood structure, as shown by 
the view Fig. 3 from a photograph and by the detail drawings, 
Figs. 4 and 5, page 288. On the top of the high wood staging | 
is a wood trough running the whole length of the structure. | 
Into one end of this trough the water to be cooled is delivered | 
from a 6in. cast iron pipe supplied by a centrifugal pump, | 
which keeps it partly filled. From this trough the water | 
runs into the tops of small troughs built up as shown in the | 
detail in Fig. 5, the edges of which are serrated so | 
that the water trickles from these smaller troughs, and runs 
down all over the surfaces of the suspended boards or plates, | 
as shown in Fig. 4. The ends of the top set of these cooling 
boards are cut so that the water from them delivers itself at | 
two points into a series of small troughs similar to those 
already mentioned, but placed longitudinally instead of | 
transversely to the line of the supporting framework. From | 
these the water trickles down the lower set of boards or | 

plates, of which there are nineteen in each field or set at the 
top and twenty-two at the bottom. From the lower boards 
the water drains into a shallow concrete tank, which in the 


case of the plant illustrated is 0ft. in length and 16ft. in | sectional elevation it will be seen that what might be called | throughout the day or night. 
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Fig. 2~ARRANGEMENT OF AMMONIA CONDENSERS 


width. All the main dimensions will be found in the 
engravings on page 288 for this set of plant, which is 
designed to deal with the whole of the water from the con- 


densers of the two engines illustrated by us in February | 


last, each of which is of 200-horse power at its economical 
load. 
As mentioned in the account of the factory published by 
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a large thermostat is employed for raising or lowering the 
cover over the circular inlet for the air to the furnace. This 
circular air inlet is seen in the section EF, and the passage 
from it to the space below the furnace grate is seen in the 
section I K, and by dotted lines in the sectional elevation 
CD. The cover to this inlet by the arm horizontally projecting 
from the thermostat, which carries the lid with a light chain. 
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PLANS AND SECTIONS OF BOILER FOR HEATING APPARATUS 


us in April last, great care is taken to provide the work- 
people with every reasonable comfort, not only with reference 
to sanitary arrangements, living, recreation, and mess-rooms. 


are shown by plans and sections on this page. From the 


l The working of the thermostat is brought about by the expan- 
| sion and contraction of the central tube, to which the hot 


water from the boiler is admitted, variation in the length 


| For the heating of the various buildings special boilers, with | of this tube causing expansion or contraction, which raises 
| automatically regulated furnace draught, are provided. These | or lowers the arm. The working of this apparatus is £0 


| satisfactory that the boiler fire requires but little attention 
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Fig. 3—ENGINE CONDENSER—WATER EVAPORATIVE PLANT 








AN OPPORTUNITY FOR AN AMERICAN STEEL 
RAIL PLANT IN AUSTRALIA. 


Ix recent issues we have discussed at some length the prospects 
for the extension of the export trade of the United States, which 
is a matter now receiving considerable attention, and bids fair to 
lead to very considerable changes in our commercial system, but 
an opening now offered for an American business is in a somewhat 
different line. There is at this present time an opportunity open 
for some enterprising American capitalists and rail manufacturers 
to establish themselves in Australia, this opportunity being afforded 
by the invitation to bid for the contract to manufacture 150,000 
tons of steel rails and other track material in the colony of New 
South Wales, as has been advertised and briefly commented upon 
in our columns, So far, all the track material for the railways of 
that colony—which are owned and operated by the colonial Govern- 
ment—has been obtained from Europe, and mainly, if not entirely, 
from England, but the Government is desirous of establishing 
home industries and developing native resources, and for this 
reason it has taken the initiatory steps toward securing the instal 
lation of a complete rail manufacturing plant. In extending this 
opportunity to American investors and manufacturers the railway 
authorities have, no doubt, been influenced by the excellent results 
which have followed the adoption of certain American details of 
railway practice, and the introduction of American types of loco- 
motives, cars, brakes, &c. 

Some considerable time will probably be required for the perfect- 
ing of negotiations and financial arrangements among men here 
who may contemplate entering the competition for the contract, 
and it will also be necessary to collect a large amount of informa- 
tion upon which to base the preparation of a safe proposal, 
especially as the bids are to state the prices per ton for rails 
delivered. The advertisements were first published in July, and 
the proposals will be received up to December 30th by the Secre- 
tary for Public Works, at Sydney, and by the Agent-General for 
New South Wales, in London. There should, therefore, be ample 
time to make all preliminary arrangements and to send engineers 
out to make personal investigation as to questions of character, 
cost and supply of ore, fuel, &c.; available sites, and their distance 
from the mines and railways ; transportation facilities, extent of 
present iron working industries, cost of machinery, labour condi- 
tions, &c. The probability for further contracts for rails, the 
prospect for undertaking the rolling of structural iron work, &c., 
and the possibility of securing orders from the other Australian 
colonies, are also points to be considered. 

The contract stipulates that the rails and other materials are to 
be manufactured in the colony, using native iron ore and other 
necessary minerals, and native coal, coke, or other fuel, all raised 
and smelted in the colony. ‘The delivery of rails is to commence 
within eighteen months after the contract is signed, and is to be at 
the rate of 15,000 tons per annum for ten years, reckoned from the 
date of the first delivery. The other materials are to be delivered 
in quantities corresponding with the requirements of the track for 
which the rails are supplied. The total amount of material con- 
tracted for will be as follows :—Steel rails, 150,000 tons ; steel 
splice bars, 7 per cent. of the total weight of rails supplied (10,500 
tons) ; steel track bolts, 7 per cent. of the total weight of rails 
supplied (10,500 tons) ; dace spikes, 6000 tons. 

The bids submitted must state the prices per ton for rails and 
material delivered at the railway station most convenient to the 
works, and must be accompanied by a deposit of £5000 (25,000 dols. ) 
the deposit of the successful bidder being retained by the Govern- 
ment until the works have been completed and the delivery of rails 
commenced, and being forfeited if the bidder does not execute the 
contract within thirty days of his bid being accepted by the 
Minister of Public Works. All the work is to be done under the 
sipervision of the Engineer-in-Chief for Railway Construction, and 
in accordance with drawings and specifications prepared by him, 
which accompany the contract, but are subject to changes as to 
dimensions and weights required. The men are to be paid their 
wages at least once a month in current coin of the colony, the 
truck system or any other such system of payment by tickets for 
provisions, &c., being strictly forbidden. It is also provided that 
in the event of any failure on the part of the contractor to pay the 
claim of any tradesmen, workmen or labourers in full in current 
coin of the colony, the Minister of Public Works or the engineer 
may pay the amount of claim and deduct the same from any money 
due or becoming due to the contractor. The labour element has 
become very prominent and powerful in the colony, and it will be 
seen that = care has been taken by the Government to protect 
the men employed in the proposed rail works. The contract must 
not be assigned or sublet by the successful bidder. Progress pay- 
ments may be made to the contractor monthly, in the proportion 
of 85 per cent. of the value of the material turned out. 

In the early days of the New South Wales Government Railways, 
the English type of track was largely used, with 75lb. double- 

ead rails supported in heavy castiron chairs. The American type 
of track, however, with T-rails laid directly upon the ties, has been 
found far more satisfactory, and the contract above noted includes 
only T-rails of 60 1b. and 80 lb. per yard, but it is stated that the 
ength is to be 30ft. or 40ft. as required. The designs of the rails 
and angle bars show the influence of American practice, but the 
rail heads are open to criticism in the roundness of the tops—10in. 
top radius and in. corner radius—while the splice bars are thick 
In the web, but have a very narrow edge to the flange, and are 


evidently designed after the Pennsylvania Railroad section. In 
English practice, joints with short splice bars and four bolts are 
practically universal, but for this Australian track six-bolt joints 
are to be used, and will be an innovation. The bolts will be spaced 
uniformly 5in. centre to centre in angle bars 3lin. long, this arrange- 
ment being in accordance with the tendency of the best modern 
American practice to use six bolts in short bars. It would seem 
from the specifications that the rails are to be secured to the ties 
simply by round spikes, jin. and Zin. diameter and 4}in. and din. 
long under the head. No other form of fastening is referred to, 
and we are inclined to look upon this as a weak point in the track 
construction, although the arrangement will be superior to the 
average American practice in that the spikes are round and driven 
into holes bored in the ties, while the heads are much heavier than 
those of our spikes. For the 60 lb. rails the bolts are #in. diameter, 
and the bolt holes are lin. diameter in the rail and }gin by } in. in 
the splice bars. For the 80 lb. rails the bolts are jin. diameter, 
and the bolt holes are 14in. diameter in the rail and }jin. by }#in. 
in the splice bars. The bolts have the Whitworth thread and are 
fitted with hexagon nuts, no washers or nutlocks being used, or, at 
least, not shown on the drawings. 

Some notes from the specifications may be of interest in this con- 
nection. The ingots from which the rails are to be rolled must be 
cast from a mixture of the best New South Wales hematite and 


charcoal spiegeleisen, and the chemical composition of the ingots is | 


to be limited as follows :—Silicon, 0°1 per cent. to 0°15 per cent.; 
manganese, 0°8 per cent. to 1 per cent.; sulphur not to exceed 
0-069 per cent.; phosphorus not to exceed 0 ‘06 per cent.; carbon 


to be from 0°43 per cent. to 0°57 per cent. in 60 lb. rails and | 


0°55 per cent. to 0°65 per cent. in 80 lb. rails. The carbon per- 
centage is higher than has been usual in English practice, and the 
ores would seem to below in phosphorus. The proportions may be 


varied by the engineer in accordance with the results of the | 


inspection of the blooms and rails during manufacture and the 
test of the finished rails, so as to secure the most suitable chemical 
composition. According to the specifications the engineer is given 
considerable power to harass the contractor in this matter of chemi- 
cal composition, but unless he is an expert in rail manufacture we 
imagine that he will be slow to interfere to any great extent if the 


contractor shows that he understands his business and turns out | 
Rails that require much cold straightening will not be | 


good rails, 
accepted, and all straightening must be done without hammering. 
Each rail must be stamped at the end to show from which cast of 
metal it was made. Certain rails from each day’s output will be 
selected for test, and from each of these will be cut a piece 4ft. 6in. 
long ; this piece being placed head upwards upon iron supports 
3ft. 6in. apart. The test piece must withstand two blows from a 
weight of one ton falling 6ft., the deflection to be not less than 
3#in. or more than 4}in.; it must then sustain one blow of the 
weight falling 12ft. without fracture. The engineer may change 
the test, the main object being to get rails of the highest quality 
in regard to strength and toughness. 

The splice bars call for a higher grade of steel than is common in 
this country, being required to be made from steel of the same 
mixture and same chemical composition as the rails, while in this 
country the bars are usually of a softer steel—with lower carbon 
percentage—than that of the rails. In this particular detail 
American practice is mainly inferior to foreign practice. The bars 
are to be sheared or sawed to length, pressed between dies while 


hot to take out any bulge, annealed and punched. The splice | 


bolts and the spikes are to be of mild steel, and the bars from 
which they are made are to stand doubling cold without fracture. 


One point of particular importance to the colony will be the | 
relation of the prices for rails as submitted by the bidders for this | 


contract, to those now paid for imported rails, including the cost of 
freight for the latter. It was stated in the colonial Legislature, 
however, in answer to a question on this point, that there was 
every reason to believe that bids would be submitted showing that 
rails could be manufactured at as low a rate as they could be 
imported, The present price of rails in England is £4 10s, to 
£4 15s,—say 22°50 dols. to 23°75 ange gg ton, and the freight 
rates from London to Sydney are 12s. 6d. 

3°75 dols.x—per ton. The cost of English rails delivered would, 
therefore, be about 23°50 dols. to 27°50 dols. per ton. As to 
wages, we are informed that labourers are paid 18 cents to 
25 cents per hour, and mechanics about 30 cents per hour. New 
South Wales, it may be noted, is practically a free trade colony. 
The iron deposits have not been worked very extensively, but coal 


mining is an important industry for home consumption and for | 


export—some of the coal being exported to the United States, and 
there are large coking plants in operation. There are, we under- 
stand, no ironworks of any extent now in operation, the field being 
practically open for the new works to get a good hold of the 
general iron and steel manufacture. 


This is the first time, we believe, that a public invitation has been | 


given for competitive bids for the establishment of manufacturing 
emg in foreign countries by American capital, but such plants 
ave in some cases been established as the resultof private negotia- 


tions, the latest and most notable example of this being the new | 


| locomotive works for the Russian Government at Nijni-Novgorod, 


which, as noted in a recent issue, are to be designed, equipped and 
managed by American engineers and American manufacturers, 
This has undoubtedly resulted from the great success which has 
attended the extensive introduction of American locomotives into 





to 15s.—say 3 dols. to | 


that country. The same reasons have probably had an influence in 
leading the Government of New South Wales to offer to American 
investors and manufacturers the present opportunity to establish a 
steel plant and rail mill, and we trust that the matter will be 
taken up here, and that it may prove to be practicable and 
mutually profitable for American capital to undertake this enter- 
prise.—American Engineering News. 








WATER CONSUMPTION THROUGH METERED 
AND UNMETERED TAPS AT LEXINGTON, KY. 


A STRIKING argument in favour of the meter system is presented 
by the accompanying table, showing the water consumption 
through metered and unmetered taps at Lexington, Ky., for the 
ten years, from 1886 to 1895, inclusive. The use of meters has 
rapidly increased in the period, until now about 90 per cent. of the 
taps are metered. The table was sent to us by Mr. S. A. Charles, 

Receiver of the Lexington Hydraulic and Manufacturing Co. Mr. 
Charles comments on the table as follows :—We have had some 
large consumers both on metered and unmetered taps, who have 
been quite irregular in their consumption, which accounts for the 
discrepancies in the average ; still, the statement points to a con- 
stant increase in waste on unmetered taps, and a constant decrease 
on metered taps, and the final average, showing a proportion of 
more than four to one, may be safely relied on as being less than 
the present ratio of consumption between metered and unmetered 
taps. 


Water Consumption through Metered and Unmetered Taps at 
Lexington, Ky., from 1886 to 1895. 


























Metered consump- Avg. Unmetered consump- 
Av. No. tion. No. tion. 
Year taps —_—_—_—_—— not 
metrd. Av. per me- Average per 
Total. meter. tered. Totall, tap. 
1856 33 355,715 238 125,706,640 
1887 103 245,514 264 134,150,447 
1888 209 143,402 271 146,237,405 
1889 344 50| 123,976 267 168,479,683 
1890 486 155,494. 254 | 209,215,285 
1891 659 8} 135,404 239 | '198,928,352 
1892 829 99,689 230 219,229,138 
1893 942 84,486,750) 89,688 216 255,053,826 
1894 ..; 1025 85,349,250) 83,267 217 262,645,590 
1895 .. 1100 | 105,771,750! 96,161 233 | 304,893,045 
Average ten years, 152,531. Average seven years, 688,023 ° 
1 These amounts are determined by deducting from total amount 


pumped the amount used by city, which can be closely approximated, 
and the amounts used through meters. 

2In these years 1893, 1894, and 1895, a large and unknown amount of 
water was used in settling earth filling in public sewers, and the grand 
or general average for unmetered taps is therefore based on average of 
preceding seven years.—Engineering News. 








RaILWAYs IN THE UniTeD Srates.—According to a report 
adopted by the National Board of Trade at its last annual meeting, 
the average charge for carrying a ton of freight one mile on 
thirteen of the most important railroads of the United States 
during 1865 was 3°08 cents; in 1870, 1°81 cents; in 1875, 1°36 
cents ; in 1880, 1°01 cents ; in 1885, 0°83 cent ; in 1890, 0°77 cent ; 
in 1893, 0°76 cent. These railroads performed one-third of the 
entire freight transportation during 1893, and from the figures 
given it appears that 0°76 cent would pay for as much transporta- 
| tion over their lines in 1893 as could have been obtained for 3:08 
cents twenty-eight years earlier. The entire transportation per- 
formed by the railroads of the United States during the twelve 

years ending June 30th, 1894, was equivalent to moving 
| 186,799,677,822 passengers and 807,935,382,838 tons of freight one 
| mile. In 1893 there were about 874,000 men employed on the 
| railroads of the United States ; in 1894 this number has fallen to 
é 


| about 780,000 ; and since 1893 nearly one-fourth of the mileage of 
| the United States has gone into the hands of receivers. The throw- 
| ing out of employment of an army of 100,000 men was only a part 
| of the difficulty. Not only were the number of those employed 
| decreased, but the incomes of those who remained were lowered. 
| There was a general cut of wages in all grades of the service. Five 
| thousand general officers suffered, as well as 100,000 trackmen, 
| 150,000 shopmen, and over 500,000 other operatives. Wages were 
| lowered directly and time was reduced, bringing about the same 
| results indirectly. Industries depending on railroads for a demand 
were affected, and many millions of people besides those actually 
| discharged and their dependents, found themselves less able to buy 
| the necessaries of life. During the year ending June 30th, 1894, 
railroad stock, having par value of 3,660,150,094 dols., or 634 per 
cent. of the total, received no dividend. During the three years 
| ending December 31st, 1894, 9178 miles of road, capitalised at 
494,821,000 dols., were sold under foreclosure. From January Ist 
to July 1st, 1895, these totals were increased by 2049 miles, capi- 
talised at 149,615 dols. each respectively, which went into the 
hands of receivers, and were sold under foreclosure.” 
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few tons of iron per mile, were conditions that could not be enter- 
| The man whose opinion I most relied on e 
‘*did not see the necessity for the improvement at all. 


TORPEDO GUNBOAT FOR THE CHILIAN NAVY. 


I was living then within earshot 
| of a large rolling works, and as I lay awake, night after night, 
listening to the rolling and the cutting of the ends of the rails as 
| they were made, I bethought me I would get the opinion of one of 
This man thought my ideas were good, 
and even practicable, but he agreed with the engineer [ had con- 
sulted in that the extra quantity of iron required effectually pre- 
cluded their ever being entertained. 
will have to be done some day, and we may have to import it from 
made in Germany” for us ; for this 
blow upon the joint, like that given by a young “ Nasmith,” as 
every wheel of the train goes over it, is just as evident and as 
injurious to both person and property to-day as it was the day I have 
| referred to; and I begin to think that, like as Lord Kelvin said 
about his knowledge of some matters, our engineers, too, will have 
to admit that they know no more about some things in their line 
now than they did fifty years ago. 
would ere this have found means to get rid of what cannot be 
denied to be a nuisance, as well as involving no small loss of power 
and some destruction of material. 

Here I will leave this for the present ; but, take my word for it, 
| you will hear about it soon from another direction, as | have already 
| noticed the first symptoms of something being done on the other 
side of the Atlantic. 

In your issue for August 14th there appeared a letter from Mr. 
‘* Lundie,” and if you allow me to refer to it, I should like to say, 
first, that I could have wished the writer had been a little more 
One item of his, however, I can lay hold 
of, and perhaps show that his ‘‘ practice” with ‘‘ expansion pieces ” 
is not only the ordinary practice, but that while it is a something 
intended to accomplish a desirable end, it just misses it. 

I know well that ‘‘ Lundie” would allow his jin. ‘‘ expansion ” 
on any day, and all days of the year, as well as on one of the 
‘temperature of 60 deg. or thereabout.” 
neers everywhere would do the same ; and at least one great rail- 
way company, having a London terminus, ensures this amount of 
expansion always, by making the distance between the end of the 
rail and the centre of the first hole 2/,in., while the holes in the 
fish-plates and the other holes in the rails are all exactly 5in. from 
This jin. will be allowed, too, on the coldest 
day, when certainly a quarter of an inch should be given; and 
allowed equally on the hottest day of the year, when little or no 
expansion would be required. Who can gainsay this / 

That ‘‘ Lundie” says about the larger hole and smaller bolt 
admitting of a further movement of the rail is all quite true ; but 
does he think of the fact that this difference of dimension is only 
the accident as far as it regards expansion—and a fortunate one 
too, as it turns out—and that this difference which enables the 
bolt to “fit easily,” as ‘‘Lundie” has it, was designed and 
allowed solely to prevent the stripping of the thread on the bolt, 
which would happen in nearly every case without it, even if the 
holes by chance ever came so nearly opposite as to let the bolt pass 
through at all ; for I myself have seen, here near London, the ends 
of a dozen rails in succession close up, and open for another dozen, 
with all ‘‘expansions”” up to half-an-inch. 
direction I cannot do better than tell you what happened once on 
a railway | was making in Austria, 
laying, and as was the custom there, the company’s engineers gave 
out elevation blocks, and expansion pieces, for the use of 
I started the work on a hot summer’s day, with | 
erhaps as had been experienced in that 
I gave my men instructions to leave no ex- 
pansion at all, and butt the ends of the rails hard up until further 
orders, which I did not intend to give as long as the great heat con- 
tinued. When the company’s engineers came to see what I wasdoin 
they raised a great outcry—I had ‘‘ neglected the expansion,” an 
there was some talk of my having to take the road up again, and 
I undertook to defend what I had 

done; and I pitted my experience and knowledge against their 
| slavish adherence to a practice without any consideration of the 
In a few days, and when the tempera- 
| ture had fallen somewhat, and I was really using an ‘‘expansion 
piece,” of my own working out, the chief engineer was ‘“‘ pleased 
to find that I had seen my error ;” but, in return, I had the satis- 
faction of showing him that I was keeping the rails apart only a | 
distance equal to that now exhibited in the first part of my work, 
and which had been brought about by the temperature itself. This 
explanation appeared satisfactory; and in the end the chief 
was ‘‘ almost persuaded ” that my view of the matter was the right 


AxsovT the middle of April Messrs. Laird Bros. launched a | _This was just fifty years ago. 
very fast and formidable torpedo gunboat for the Chilian 
Government, very similar in design and dimensions to the 
Almirante Lynch and Almirante Condell, built by the same 
firm for the Chilian Government in 1890. The new vessel 
was named the Almirante Simpson. 
vessel in our impression for April 24th, and is now illustrated | 
here from an instantaneous photograph taken when she was | 
running at full speed. Her length over all is 240ft., with a | 
beam of 27ft. Gin., and a depth of 16ft., and she measures 
858 tons, o.m. The machinery consists of two sets of Messrs. 
Laird’s high speed triple-expansion engines, developing about 
5000 indicated horse-power collectively, driving twin screws, 
and designed to give the vessel a speed of 21 knots. 
boilers are four in number, of the Normand tubulous type, 
with working pressure of 200 Ib. per square inch. i 
pression for July 31st, we gave full particulars of her very 
successful trial trip. 


| the principal men there. 


We fully described this | 
But, Mr. Editor, the ‘thing 


America or leave it to be 


For surely if they did they 








LETTERS TO THE EDITOR. 


"We do not hold ourselves responsible for the opinions gy our 





| exact in quoting me. 


PERMANENT WAY. 

Str,—May I be allowed to refer to a letter of mine which 
appeared in your issue of the 12th June last, in which, following 
the lead of other correspondents, I commented upon the general 
apathy shown by railway men toward the introduction of matters | 
relating to improvement within their sphere of operations. 
attention to one instance in particular, in which I myself was 
interested, one, as it happens, upon which a great deal of con- 
sideration has lately been manifested, and, in connection with it, 
it may possibly interest some of your readers to know how it came 
about that the bogie appeared in America at all. 

With all his acknowleged 


I know, too, that engi- 


ingenuity, the American would 
probably never have suggested anything in railway matters very 
different to what was in use in the parent country, had it not been 
necessary to provide for his national institution of equality in the 
ode of accommodating his passengers, or that an Englishman 
would not equally well have thought out, had a necessity for it 
existed in England. But it didn’t; and the problem to be solved 
on the other side of the water was, how to get a long railway car 
through the streets of the city into a station situate about the 
There was no thought of ‘‘undergrounds” then, and 
still less of demolition of property on the surface, and corners of 
stre2ts had to be got round in some way or other; and it was 
lain that this could not be done with fixed axles, under a long- 


‘necessity is the mother of invention,” although very 
little of this was wanted in this case to determine how a long car- 
riage—like a balk of timber—supported at each end upon bearers 
pivoted upon trucks would behave, when they shoul 
different streets, and following one after the other round a sharp 


I was ready to begin plate- 


It is just possible that this facility in corner turning was all that 
our English engineers could see in it, and not that it would be of 
any advantage on larger curves in the open country. 
ever, some satisfaction to me now, after all I did once in trying to 
make other people think of the bogie as I did, to find that it 
is hardly possible to take up any publication treating, however 
remctely, of railway matters, that does not lay itself out to 
advocate the adoption of it; and that, too, for the very object I 
credited it with, that of reducing the chances of acccident from 
derailment of trains, 

I may here take the opportunity of observing that the bogie 
was not the only craze that possessed me in my early days ; or the 
first, or by any means the last thing that sympathising friends | 
posed me to be “gone ” on. 
ject, I set myself the task of designing something which should | 
prevent the incessant pounding that occurred at every rail joint 
as the loaded wheels of the train went over it. This was before the 
advent of the fish-plate, which, by-the-bye, does not even now 
remove this objection; and when I thought I had succeeded, I 
introduced the subject to railway men whom I knew well, and they | 
told me that there were two things in it that were fatal to its 
First, I wanted two sleepers sunk below the level of the 
others ; and second, [ wanted an additional four tons of iron per 
mile for one scheme, and about eight tons for the other. 
felt most mortified at was, that the feasibility of my schemes was 
not considered for a moment; the idea of my wanting two sleepers 


a temperature as high 
part for years before, an 


open out the ends of the rails, 


principles underlying it. 


Having well considered the | 


On this occasion I said that had it not savoured of dilettantism 
or pedantry, I would have suggested the use of different ‘‘ pieces,” | 
calculated for every fall of 5deg. Cent., from 35 deg. in the shade | 
—as it was when I began—all the time I was “‘linking-in ;” or I | 
would have been guided daily, if not hourly, by the contraction of 





Now Mr. Editor, with your permission, for one other little 
matter. Some weeks ago I took the liberty of writing you a 
private letter upon the subject of the Preston accident—the first 
one, I mean—and I have said nothing more about it, nor did | 


intend, as long as Col. Yorke had not published his report ; but 
asno other information has appeared, — what you published 
in THE ENGINEER, July 24th, 1 beg to be allowed to say a word or 


two on it now. I find from the plan of the station which you gave, 
that the curve there is of only ten chains radius, and I am more 
than ever satisfied that the view I take of the accident is a correct 
one. 

Without giving my reasons now, I will only say my impression 
is, that had the drivers of that unfortunate train only known any- 
thing about the ‘‘art and mystery,” especially ‘‘mystery” of the 
permanent way at the spot where the accident occurred, or they 
had been technically informed, at least to the extent of knowing 
something about the elevation that is given to outside rails of 
curves, and for certain speeds, and why, and what would be likely 
to be the result of any modification of it for local convenience, there 
would have been no necessity for giving the drivers orders as to 
reduction of speed there. They would hardly, in my opinion, 
have risked what they would have known led to certain destruc- 
tion, if only for their own families’ sake—even if they had no 
respect for the company’s property or the passengers committed to 
their charge, merely for the sake of making a reputation for keep- 
ing time, or to avoid censure on the part of their employers for 
being a minute or so late at the end of their run. 

I suppose now I shall be told by somebody again that | have 
made ‘‘grave charges” against lots of people; but I get out of 
all responsibility on that score as conveniently as Major Marindin 
did once, by laying everything to the ‘‘practice involved’”’—which 
seems to be universal—and wholly acquit the ‘‘individuals” con- 
cerned in it. 

Only that I fear I should make this letter, certainly—as it 
probably is now—too long for publication, I would say a word or 
two on ballast, as I think I could convince Mr. Stretton—page 
112—that the ‘“‘great object” of ballast is something other than 
‘keeping the sleeper dry ;” but I may give it on another occasion. 

September 16th, J. W. WILKINS. 





FOR THE BENEFIT OF THE ARTISAN. 


Sm,—In the face of certain facts in connection with trade 
unionism, we cannot feel surprised that a large number of work- 
men positively refuse to become members, in fact, I and many 
like me, feel surprise rather that Englishmen should sacrifice their 
liberties and pay such a price for so doing, as they are compelled 
to do by the terms of their membership. To keep in ‘‘benetit” a 
member has to pay between eighteen pence and two shillings a 
week. A large portion of this will be special levy. If for any 
reason a member's pay shall be a few weeks in arrear he loses his 

| benefit, that is to say, that if he suddenly fall sick, for example, 
he will not receive the weekly allowance. It is evident that 
members whose pay is not high must frequently run severe risks 
| of thus losing all the advantages on which they may have spent 
very considerable sums. A man, say, has been a member for 
fifteen to twenty years, paying at the rate of £3 to £5 per annum, 
| suddenly some extraordinary expense comes on his pocket, and for 
| a few weeks he fails to pay his levy. Finally he falls sick, and is 
informed by his union that as his subscription is in arrear, he can 
receive no benefit. Away goes for nothing the £60 or £80 which 
he had subscribed. Of course it is the same with insurance com- 
panies of all sorts. They wisely insist on payments being made 
up to time, but then their premiums are definite sums, not liable 
to sudden increase, and in many cases bestow almost equal benefits 
to those of the societies for a much smaller amount. Thus also 
in certain of the workmen’s clubs—Oddfellows, &c,—the subscrip- 
tion is only about eighteen pence per month, and the benetit 
| during sickness is nearly as great as that given by the union. For 
| a definite outlay of about £3 a year in a good insurance company 
a workman could get all the benefits he receives now—except the 
payment when out of work or on strike, and he would have the 
satisfaction of knowing that a large portion of his money was not 
going to support men who practically live on the society. As far 
as the superannuation is concerned he could certainly do as well 
with his money in other ways. There are, for example, insurance 
companies that pay a large sum after a certain number of years, or 
at death, many of them very good investments ; or he may save up 
| and purchase a small house or two—very many workmen do this, 
or buy shares in the company which gives him employment if 
possible, or in some other. A workman must be at least fifty-one 
years old before he receives bis 10s, a week superannuation allow- 
ance, and he can work, and does work, from five to ten years after 
| this, but, of course, receives no allowance whilst working. He will 
probably, before he begins to receive old age benefits have put 
between £150 and £200 into the society, and will only have drawn 
a small portion of this out for his own use—for illness, &c.—the 
| larger part will have gone helping youngsters and others, with 


the first dozen rails I had laid down. I don’t know, but I fancy | whom he has no interest or sympathy to be out on strike. 


unk a few inches below the others, or even one, or an additional | I cannot well be misunderstood in this. 





The original purpose of the Amalgamated Society was to benefit 
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its members in times when work was scarce and in cases of illness ; 
it was not a fighting body in those days, All the members then 
enrolled were, so to speak, picked men, workmen who represented 
a very high average, and found in consequence ready employment 
and a good wage. But now it appears to be the object of the 
society to enrol all workmen in its ranks, no matter what standard 
they have attained, and in consequence its fair repute has fallen, 
for as good men can be found outside the society as in it. Indeed, 
every year a large number of those good workmen who appreciate 
the fact that much of their money is going on enterprises with 
which they have no sympathy resign their membership, and if 
rumour is to be trusted, find contentment in so doing. Also since 
the society has become a fighting body its expenses have grown 
higher, and the levies in consequence greater ; but all members do 
not receive benefit for this extra outlay ; in fact, as I have said 
above, one set of workmen may be suffering for the unwisdom of 
another set with whom they feel no sympathy. Or as not un- 
frequently happens, an unsteady member will find employment 
with some firm, and after a few weeks get himself sacked, and appeals 
to the society for out-of-work pay. Whether he shall receive 
it or not is put to the vote, and though a large section of the 
community may know he is quite undeserving, his friends — 
youngsters, as & rule — carry the day for him, a special levy 
js made for him, and he enjoys a week’s idleness before going 
off somewhere else to repeat the trick. To such things the 
nineteenth century artisan consents. I will, for the honour 
of our times, hope he does it from the generosity of his heart, 
not from the gullibility of his intellect. But I am forced to 
the conclusion that the modern English mechanic is not that 
paragon of perfection his flatterers would persuade him he is, 
when I see how readily he may be led by the nose, Attention has 
been called to this phenomenon—a civilised, technically educated, 
and nineteenth century, refined artisan, with a ring through his 
nose—that I need say no more of it, except to hope that in time 
he will become ashamed of his servitude. This perhaps he would 
do more readily if he would sit down and quietly consider his 
position. I do not wish to constitute myself a financier for the 
members of the society, but I would suggest that they should 
calculate up how much they spend annually for the privilege of 
being members and what they receive in return, and also what 
percentage of all they subscribe is expended in a way they entirely 
approve. Then let them look through the prospectuses of a few 
good insurance companies and other benefit societies, and see if 
for the same outlay they would not receive a much more satis- 
factory return, I know well the reply that the society has gained 
many benefits from the employers for its members. It has done 
so, but at the cost of how many lives—all great strikes have 
many deaths consequent on them—and how much money / 
Is it not probable that if more peaceable means were taken for 
securing the ends, those ends would be joined more readily ’ 
It is useless to kick against i The masters now are ten 
times as strong as their men, and could, if they chose, force them 
into any wage they thought fit to pay. Foreign competition may 
tie their hands lightly now ; but ina few years time, when trades 
unionism is as strong abroad as it is at home, that band will be 
removed, No; much greater and yet cheaper results would be, 
and will be, gained by a peaceable than by a fighting body. Let 
the workman regard his society as an insurance company, and see 
what he can make of it, when the things that cause its outlay, 
discontent, and idleness, are at a premium, and content and hard 
work do all the paying and no receiving. Financially they would 
see, were they not blind, their position is absurd. 

I do not offer here any suggestion as to the settlement of the 
vexed question of wages. My purpose has been to draw attention 
to the fact that a so-called benefit society is more harmful, on the 
whole, than useful, But I may say I feel confident that if a more 
peaceable position were taken up by the society, they would get 
more readily what they desire from the masters. To ask for any- 
thing from a stronger than yourself with a scowl and a threaten- 
ing attitude is the very surest means of receiving a blunt refusal. 
Moreover, the men should bear in mind that in many cases where 
the pay is low, they themselves are directly to blame. Take, for 
example, the cases of turners, borers, and slotters. There was a 
time when borers and slotters were regularly apprenticed hands, 
who received the same wage as the turners. But what did they 
do! ‘Oh,” said they, ‘‘ boring and slotting are too slow and un- 
interesting for us; let’s get to the lathes.” Consequently, they 
were put on the lathes at their own wish, and for the same wage, 
and, to supply their places on the boring and slotting machines, 
the employers took the labourers off the floors, raised their wage 
from 18s, to 22s. or 24s. a week, and let them do work that had 
previously been done only by apprenticed hands receiving from 
25s. to 30s. Who can blame them / 


| Sunderland, September 14th. A Non-Untonist ERECTOR. 





BRITISH U. AMERICAN LOCOMOTIVE BOILERS. 


Sir,—I think Mr. F, W. Brewer's letter, in your issue of Sep- 
tember 11th, is a valuable one, and that he should have a reply to 
some of the points he asks for information on. My figures as to 
the West-Coast dining train, from Glasgow to Carlisle, are taken 
from official statistics in the early spring. The ten vehicles Mr. 
Brewer mentions as the winter load from Euston to Crewe I reckon 
out as about 255 tons, so I hardly think my 270 tons as the average 
load is much out; but even 3io tons to Crewe at a moderate 
speed cannot compare with the same load from Glasgow to Carlisle 
asrun, generally under time, with one engine. I know, of course, 
that the London and North-Western compounds work through to 
peo but never with loads like the above, and generally assisted 

vy pilots. 

And now for American work and other points, and here I may 
touch on your editorial comments, I should, perhaps, have made 
it clear, when starting the subject, that I was considering American 
’. British practice during the last tive or six years, and with 
special reference to express trains ; and I do think that among the 
180,000 United States locomotives, more than 10 per cent. have 
cver 1400ft. of heating surface. I think we have one very eloquent 
fact as to their performances, with inferior coal, and that is that 
their locomotives haul a larger tonnage apiece, and at much less 
cost for locomotive expenses than ours do. Those of us who advo- 
cate larger boilers do not argue from the United States as being 
perfect, but from mechanical common sense, and we only bring in 
the results shown in that country to aid the argument, and show 
that theory and practice work in harmony once more, 

I could give data from the Railroad Gazette and Locomotive 
Engineering for the last two years as to the ordinary heavy and 
fast work performed by modern U.S.A. engines, but it would 
require some columns, and I assume that your readers who 
discuss the matter are as familiar with those high-class journals as 
I am, and can draw their own conclusions. As to New York 
Central and Hudson River Railroad locomotive 929 having done a 
mile at 1124 miles an hour, no technical paper ever gave it as a 
fact, and the statement is not worth ongthiee, as it was measured 
by mile-posts and watches, which leaves an ample margin for 
errors of 40 miles per hour at high speeds. The statement as 
to the LS. and M.S.R.R. locomotive having increased its speed 
from 67 to 81 miles per hour up 1 in 333 is probably true, as no 
run was ever more scientifically and independently timed, and the 
grade was slight and the train only about 150 tons. It must be 
remembered that the locomotive was six-coupled, and therefore 
there was none of that slipping which is always going on in our 
express locomotives, and provided the 1700ft. of surface was ample 
to provide steam at full pressure the 1 in 333 would probably give 
Just the required hard conditions which are necessary to make an 
engine exert its full power. As to the 5ft. 6in. wheels, I do not 
think the speed is any more wonderful than the 64 miles an hour 
got by Mr. Rous-Marten for some miles on a six-coupled engine 
with 4ft. lin. wheels, and as there is no doubt 86 miles were 
covered start to stop at just 73 miles per hour, the speed at some 








points must have been enormous, You, Sir, gave with a gradient 
profile a very good account of the run from your own corre- 
spondent, 

The average weight of the Empire State Express is 220 tons, but 
it is sometimes 260, and one engine takes this load 440 miles at 
53°33 miles per hour, including all stops and slacks, and this 
punctually. The Chicago, Milwaukee, and St. Paul have engines 
with four-coupled driving wheels—6ft. 6in.—with 2244 square feet 
of heating surface, which haul trains of 450 tons from Chicago to 
Milwaukee, 85 miles, in 115 minutes with three stops, one of five 
minutes, 

But these pale before the work of a big fire-boxed Atlantic City 
Railroad engine having four 7ft. driving wheels and 1835 square 
feet of heating surface, with the internal size of the fire-box 
9ft. 6in. long and 8ft. wide, with a grate area of 76 square feet, the 
work being like this for a run of 55°5 miles, start to stop. 
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In all the above I have reduced the tons to British tons, and in 
the last I have allowed 35 tons for their ordinary coach, and 40 tons 
for each Pullman; the latter figure is probably five to ten tons too 
small, as the Railroad Gazette gives only the coaches. As to piloting, 
we must not forget the very large sums saved in the locomotive 
department, by contrast, when Mr. D. Drummond furnished the 
Calsdenien with larger engines, and did away with pilots in 1885, 
and we seem now to have again reached the stage when weight 
causes too much piloting, and economy calls for engines equal to 
400 tons at 55 per miles per hour on the level, or 500 tons at 55 
miles per hour over Beattock, .¢., boilers and adhesion, 

Norman D, Macbona.p. 

15, Abercromby-place, Edinburgh, 

September 15th, 





LEADING BOGIES. 


Sir,—As might have been expected, the recent serious accident 
at Preston has served to put new vitality into the old controversy 
as to whether an express engine should or should not have a bogie, 
without however leading to any very definite conclusion. 

To write in the year of grace 1896 urging the adoption of bogies 
seems about as useful as writing in favour of an automatic brake, 
seeing that even such conservative companies as the Great-Western 
and the Paris, Lyons, and Mediterranean have been converted to 
its use, and nine out of ten engineers sitting down to design a new 
engine to-day would put in a bogie asa matter of course. But 
yet I do not thinx that the last word has been said in the matter. 
The bogie enthusiast has to face the fact that some of the finest 
engines that have ever been built in this country, or anywhere else 
for that matter, have had only a single leading axle. To quote 
only a few instances, look at the Midland 800 class, the Great 
Western 1120's, the Crewe Precedents, the Great Northern 230’s, 
and the Brighton Gladstones. It is the fashion to speak of the 
Great Western line as if it were straight from end to end, but 
north of Oxford, atany rate, Mr. Armstrong’s singles have plenty of 
curves to tackle, and I have never heard them complained of. 

Then there are many people who consider that, weight for 
weight and cost for cost, the London and North-Western Railway 
Precedents do the finest work in the world; and until the 
Preston accident it was never suggested that they were more liable 
to derailment than any other bogie or non-bogie engine in existence. 
And if those witnesses were correct who estimated the speed of 
the wrecked train at fifty miles an hour it seems more than likely 
that a bogie would have been of very little use in preventing the 
catastrophe. But it is for the other two classes of engines I have 
mentioned that the bogie advocate reserves his choicest invective. 
Mr, Stirling and Mr. Stroudley transgressed the laws of the game, 
and the worst of it is that they both succeeded in building a 
thoroughly successful engine, in spite of all theories to the contrary, 
and the only consolation left to their critics is to say that, good 
engines though they now are, they would have been better still 
with a bogie, an assertion which it is easy to make, because it 
cannot be disproved. At any rate we know that the bogie in 
itself is expensive, and also that by lengthening the wheel-base we 
—speaking generally—increase the cost of turn-tables and require 
larger shed accommodation for any given number of engines, and 
against this we must be able to set a definite saving in maintenance 
of road and extra smoothness and safety in running. 

The truth appears to be this, that as long as you can do your 
work with an engine not exceeding 40 tons or thereabouts in 
weight, a bogie is a luxury rather than a necessity, and a luxury 
the use of which requires to be justified by very clear saving in 
working expenses. On the other hand, when the weight rises to 
50 tons or more, an extra axle must be provided somewhere to 
avoid undue concentration of load, and a bogie becomes an 
obvious improvement, and as the present craze is for very big 
engines it has become practically universal. Even now, however, 
there are few engines in England with the tractive force of the 
Gladstones, and with the single exception of the Dunalastairs, 
which have Stroudley blood in their veins, none of the most recent 
engines seem to be above reproach. Piloting still goes on merrily, 
and although THE ENGINEER this week says ‘‘ piloting is not neces- 
sary all the year round,” I venture to think that it would be easy 
enough on any day of the year to find on the North-Eastern, 
South-Western, or North-Western, engines with large cylinders 
and 175 lb. steam pressure requiring assistance quite as often as 
their predecessors, and the wisdom of the present custom appears 
doubtful. Surely if we are going to have big engines, let them be 
so big that they can well handle any train likely to be offered to 
them, and let us save the extra cost of wages and extra capital 
expenditure and wear and tear caused by double engine running ; 
or, if we are to reconcile ourselves to the use of pilots, let us build 
engines of reasonable size, such as the Precedent—a pair of which 
could tackle any train in England—and keep the weight of locomotive 
power in some reasonable proportion to the paying load. To adopta 
middle course, and have to send out a couple of 90-ton engines on 
one train, is a proceeding which I cannot understand. It is true, 
as THE ENGINEER says, that traffic is much heavier for two or 
three months of the year than at other times, but there are 
business trains which run all the year round the weight of which 
varies little, so that big engines, ‘‘fully loaded for two or three 
months,” would be easily able to find work worthy of them at 
other times as well. 

THE ENGINEER calls attention to the unfairness of comparing a 
Brighton engine burning coal costing 19s. a ton with a North- 
Eastern engine burning coal costing little more than half as much. 
Undoubtedly this is an important fact, and one rather apt to be 
overlooked, but it must be remembered that within walking 
distance of the sheds at Gateshead there are an indefinite number 
of collieries, while all the coal put on the tenders at Brighton has 
to be brought many miles, and must~cost something considerable 
for carriage. W. B. THOMPSON, 

September 15th. 





LOCOMOTIVE BOILERS. 


Str,—People are in the habit of talking as if America was the 
country in which to see large engines, but it’s a fact not generally 
known that the country which possesses as numerous a set of 








heavy express engines as any in the world, for its size, is Belgium. 
The standard express engine in that country weighs about 53 tons 
in working order, or about the weight of the ‘‘Greater Britain,” 
of which type, however, there are very few specimens. 

Now if, as stated, English express trains are much heavier than 
those on the Continent, and if English engines are large enough 
for the amount they have to haul, will any of your technical 
readers kindly tell me why Belgian engines should be 8 tons heavier 
than an average English express locomotive ! 

10, Ordnam-terrace, Penge, 

September 11th. 


|One reason is the enormous grate and fire-box rendered neces- 
sary by the poor quality of the coal. Some of the Belgian grates 
are 10It. long, and 7ft. wide. The grate bars alone represent a 
large addition to the weight of the boiler, and the heavier the boiler, 
the heavier must be the wheels, axles, and frames, as we have 
already explained.—Eb. E.] 


CHARLES CLINTON, 





FIVE-CRANK MARINE ENGINES. 

Sir,—Respecting the notice of a five-crank marine engine in 
your issue of yesterday, patented by Mr. Mudd, I beg to say that 
I designed a five-crank, quadruple engine ten years ago for a 
thirty-knot torpedo boat, to indicate 3400-horse power, the high-pres- 
sure cylinder was 19¥in., the second 294in., the third 4lin., and two 
low-pressure also 4lin. each, the stroke being 20in., the crank shaft 
was progressive in diameter from the high-pressure cylinder to the 
two low. 

I shall be happy to show Mr. Mudd the drawings of these 
engines which were made by me in June, 1886, but the engine was 
never made as it was considered too expensive for the purpose at 
the time. The pressure intended was 220 lb. 

Teddington, September 12th. G. F. G. Des VIGNEs. 





HORSELESS CARRIAGES. 

Sir,—In your paragraph re the motor car projected tour to 
Brighton, you infer that there is not yet on the market a car likely 
to meet the wantsofthepublic. 1 donotknow whatcarsthe Motor Car 
Club possesses, but I presume they are of nearly every type at present 
in England. I think you must have overlooked the light cars of 
the Bery type; it was only yesterday morning that I had a ride 
through a Kentish village on one of these, and with the exception 
of its using benzoline, and not the heavier oils, I think it leaves little 
to be desired. The prize is high; must be considerably reduced 
if the English makers intend to do much business. I have no in- 
terest, pecuniarily or otherwise, in the Bery motor car. 

Barnfield, Farnham, JoHN HENRY KNIGHT. 

September 16th. 





THE ORMUZ BAND. 


Sir,—My attention has been called to a paragraph—which I con- 
sider is a reflection on myself and band—which appeared in THE 
ENGINEER on September 11th inst., viz., that the band on the 
R.M.S. Ormuz “‘ was formed among the stewards.” I beg to say 
myself and band were specially engaged for the Ormuz cruise for 
the Iron and Steel Institute. We were not stewards—or ever have 
been—but properly qualified musicians, several from the Royal 
Italian Opera, Covent Garden Theatre. I therefore trust you will 
please cause a proper correction to be made in your next issue, and 
please be good enough to give me notice of same. 

G.S. A. FOREMAN. 
Professor, Guildhall School of Music, London. 

23, Berners-street, Oxford-street, W., 

September 17th. 





GRANITE SUPPLY AND CORNISH UNEMPLOYED TIN MINERS. 


Sir,—We have been written to by many of our friends inquiring 
whether a letter, signed T. Kyffin Freeman, which has recently 
appeared in your journal for August 25th, emanated from our firm. 
We shall be obliged if you will insert a paragraph explaining that 
we are in no way connected with that gentleman or the quarries 
proposed to be worked by him. 

JOHN FREEMAN Sons AND CoMPANY, LIMITED. 

Penrhyn, Cornwall, and 27, Old Queen-street, Westminster, 

September 16th. 








THE NEW YORK AND PHILADELPHIA CANAL. —The report 
of the Canal Commission, which has been considering the 
proposal to unite New York and Philadelphia by a 
ship canal, has just been issued. Two surveys were 
made by direction of the Commission, but by either route 
vessels would use the Delaware river from Philadelphia to 
Bordentown. Thence a canal would be cut across New Jersey, 
entering the sea at Sandy Hook. The distance between the two 
cities would thus be reduced from 274 to 92 miles, of which 314 
would represent the canal. It is estimated that the canal, if 150ft. 
wide and 20ft. deep, would cost £2,852,920, or £4,778,940 if 184ft. 
wide and 28ft. deep. In the first case an additional sum of 
£187,172 would be required to deepen the river approaches to the 
canal, or £625,140 to obtain a 28ft. channel. The surface of the 
canal would be 56ft. above sea level, and there would be three 
locks at each end. The soil to be excavated consists of sand, 
gravel, and clay. The tonnage which would annually pass through 
the canal is estimated at 7,000,000 ; and less than half that tonnage 
would suffice to pay expenses and 5 per cent. on the £4,000,000 
capital which would have to be raised for a 20ft. canal. Steaming 
at ten miles an hour a vessel going by Cape May and the ocean 
takes 274 hours; by the new route, if allowance be made for 
diminished speed in the canal and delays in passing the locks, the 
time occupied is put at fifteen hours. Vessels of cheaper build 
could be used when there was no ocean storms to be encountered ; 
and sailing vessels and barges would save more time than would be 
possible for steamers, 


Sips AND Japan. — The British Consul at Yokohama 
warns those shipowners who are interested in the carrying trade of 
Japan that they will soon have to encounter strenuous opposition 
from Japanese shipowners. A law for the encouragement cf 
navigation was passed in the last session of the Diet, under the 
provisions of which liberal subsidies are to be granted to native« 
owned steamers of suitable size voyaging to foreign countries, 
This law was an indirect consequence of the war with China. 
During the hostilities the Japan Mail Steamship Company was 
obliged, by the provisions of its charter, to place its steamers at 
the orders of the Government, and the best ships of the Osaka 
Merchant Shipping Company and other Japanese lines were like- 
wise chartered by the War Department. To replace these vesse’s 
in the established courses of trade, foreign steamers had to te 
either chartered or purchased, and in many cases the latter was 
deemed the more profitable alternative. Hence it came about that 
at the close of the war the Japanese had more ships than they knew 
what to do with. In the middle of 1894, before the outbreak of 
the war with China, Japan’s mercantile marine was under 182,C00 
tons. At the end of last year, in the course of eighteen months, it 
had risen to over 300,000 tons. The main object of the Navigaticn 
Bounty Law was to help to work off this redundant a, by 
opening and subsidising new lines to foreign countries, England, 
America, and Australia. But the law, says the Times, has been 
the means of calling new shipping companies into existence, and 
though the old-established favourite of the Government, the 
Mail Steamship Company, will still receive the largest share of 
the bounty, amounting to 2,000,000 dols. per annum, the newly- 
formed Oriental Company is to receive half that amount, and 
another new creation, the Great Eastern Company, is to receive 
400,000 dols, per annum. 
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Fig. 5 


THE MOVING SIDE-WALK RAILWAY AT THE 
BERLIN INDUSTRIAL EXHIBITION, 1896. 
_THE Moving Side-walk Railway—German Stufenbahn, 
signifying step, or graduating railroad—runs approximately 
west and east at an elevation of about 13ft. above the 
ground, between the main Exhibition grounds and the plea- 
sure park crossing the public road—Park Allée—by a bridge 
854ft. long in the vicinity of the electric central B on the plan, 
page155. It has a total length of somewhat over 500 yards, of 
which 294 are straight, 123 on a curve of 59 yards radius, 
and 86 on a curve of 62 yards radius. There are two stations, 
one at each set of curves, which form loops or almost complete 
rings, and serve for turning points at the two stations, so 
that the course of a complete journey is from the Exhibition 
grounds station round the north-west side of the western set 
of curves along the northern 
stretch of straight track, right 
round the eastern loop or set 


arrangement, Will be readily gathered from the illustrations, 
and, any way, it is obvious that when the system is set in 
motion the sections of platform B travel at the rate of the 
trucks, whilst the sections of platform C glide along at double 
that speed. The illustrations are of the moving portions. 
Fig. 1, end view; Fig. 2, plan of platform C; Fig. 3, side view 
of platform C; Fig. 4, plan of under-carriage and attached 
platform B ; Fig. 5, side view corresponding to plan in Fig. 4. 


The wheels are 18in. in diameter, of cast steel, with forged steel 
tires, the gauge is 42in., the rails 3in., and 252 1b. tothe yard, are 
laid in lengths of about 23ft., on twelve pine sleepers, 8in. broad 
by 4in. thick, and 70in. long, the track resting on girders 
carried on cast iron bearers set in cross-beams, which in their 
turn rest on longitudinal beams that are each supported on 
timber posts in the usual way; the supports are set five to 














of curves, returning along the 
southern straight stretch—the 
straight stretches are side by 
side—and by the south-east 
side of the western set of curves 
back to the starting station. 














The pleasure park station is at 
the south-eastern extremity of 
the eastern set of curves, and 
passengers can also approach 
or leave the railway by the 
staircase at this end. 























The main structure consists 





of three parallel platforms, 
which run the whole length 
of the way, and of which one, 
some 3ft. to 4ft. in width, is stationary, the other two being 
moving. The latter—see Figs. 1, 2, 3, 4, 5—are made in sec- 
tions about 123ft. long, those of the middle platform B being 
about 3ft. wide, and supported on beams D, attached rigidly 
to the four-wheeled trucks E; whilst those of the outer 
platform C are 5ft. to 6ft. wide, and consist of an oaken 
framework boarded over and carrying four seats, each for 
three passengers, but leaving about a foot of footway on the 
inside. The frame of the platform is supported on two con- 
tinuous steel bars or rails F, kept in place under the platform 
by slots G, and on the truck by rollers H, for although not 
so represented they are now pivoted discs. These simple 
rails themselves rest on or glide over the wheels of the 
trucks E, The construction of these trucks, and the general 


Fig. 1 


ten yards apart, there being fifty-five for the single track 
round the curves, and eleven for the double track in the 
straight run, and have a sill piece and a cement foundation. 
The motive power is supplied by the Union Elektrizitiits 
Gesellschaft in the form of motors, which are distributed at 
about equal intervals along the train, there being ten motor 
wagons of 15-horse power each; the motors are attached 
under the trucks, and work by gearing on the driving axle ; 
the current of 500 volts is obtained from a special dynamo 
that has been already alluded to, and is conducted along a 
special rail in the track. The train consists of 124 trucks, 
coupled as shown, and as many each of quick and slow- 
moving platform sections, the space between each section 
being covered by a flap, so that the whole train makes two 


continuous platforms; the outer one overlaps, and is Qin 
higher than the middle one, and the latter overlaps, and ig 
2in. higher than the stationary platform. There is seating 
capacity, therefore, for 1488 passengers. 

The train is set in motion, as is usual in electric traction 
with considerable facility, and if required can be readily 
slackened or stopped in case of emergency. The trucks are 
run at a speed of three miles an hour, consequently platform 
B also travels at that rate, and platform C at twice that rate 
or six miles an hour, and so makes twenty complete journeys 
in that period, and could therefore carry 29,760 sitting pas- 
a per hour, which, however, it has not the occasion to 

0. 

The construction necessitated the removal of 16,960 cubic 
feet of earth; it consumed 22,215 cubic feet of timber, and 
contains 754 tons of structural iron, 114 tons of cast iron, 
and 104 tons of steel rails; has 720 square yards of stationary 
platform, and 3096 square yards of sailcloth in the covering 
which protects passengers either from sun or rain or both. The 
time occupied in the erection may be gathered from the 
following dates:—Mooted on March 15th this year, site 
settled on on the 26th of the same month, wood shipment 
completed April 18th, lines laid from May 10th to 15th, 
undercarriages installed by the 21st of that month, and the 
moving rail and 124 platforms by the 25th, the opening 
taking place on the 27th, Herr Carl Froitzheim being the 
engineer. 

The mode of procedure in using the platform railway is to 
pay your money, 20 pfennig, mount the stairs, walk along the 
stationary platform a yard or so to attain the speed of the 
first moving platform, then step upon that platform, along 
which there are small posts for the tyro or nervous to catch 
hold of; on this platform the same performance is repeated, 
and the quicker platform is attained, and any desired vacant 
seat may be occupied, as the footway permits of easy circula- 
tion backward or forward. To get off, one steps backward 
and also throws the body back slightly, first on to the slower 
ground, and thence on to the stationary platform; the 
German name becomes obvious. One very soon gets accus- 
tomed to these evolutions, and in a few seconds can find 
himself transferred, by merely taking a few steps, from posi- 
tion of rest to one of uninterrupted progress, and when he 
desires can, by the same means and in the same short period 
of time, reassume the position of rest just at the very spot 
he wishes to do so. 

It almost seems ideal to be always able to get your con- 
veyance, to have to wait for nobody, to continue your journey 
uninterruptedly without having to wait at stations or for 
fidgety people, and to leave it just when you wish, and with- 
out causing others trouble or inconvenience. Then there is 
no smoke, no fear of collision, no readily accessible part of the 
track, so no running over. It may here be noted, however, 
that in each platform there are trap doors to permit of inspec- 
tion below. There is smooth motion and little sound; and 
although there are many points to be considered on the other 
side, yet it does seem apparent that there is a promise of a 
good future for such a railway in places where there is much 
and continuous passenger traffic ; it is easily conceivable that 
by increasing the number of platforms a much greater speed 
would be obtained, so as to gratify the impatient. The single 
trackin the Exhibition is only about 13ft. wide, the double track 
26ft., which compares very favourably with any other system, 
when the enormous carrying capacity is considered. But, be 
that how it may, at the Exhibition it is merely a sort of 
object of curiosity and entertainment, and, consequently, it 
is not put fairly to the test as to its practical significance 
and efficiency under conditions that would be vastly 
different. 

It is even somewhat ornamental, especially when lit up 
with electric light, and, altogether, may be regarded as one 
of the most interesting exhibits in this singularly anomalous 
exhibition. 








WAGES IN THE MIDLAND ENGINEERING 
TRADE. 


‘“‘ Are we on the eve of another strike in the Lancashire 
a trades?” This is the question which master 
engineers the kingdom over are just now asking. It is one 





of far-reaching importance to the readers of THE ENGINEER, 
and the present position cannot be too carefully considered. 
It would be a matter of exceeding regret if, now that the 
engineering dispute on the Clyde has been settled, a wages 
dispute of any considerable proportions were to arise in con- 





nection with the land as distinct from the marine engineering 
trades of this country, since a serious check might be received 
to the trade revival that is happily now in our midst. On 
this ground, therefore, not to say anything of the disturbance 
of the harmonious relations which now exist between 
masters and men, it is to be earnestly hoped that some 
way out of the present difficulty will be found. No 
reasonable fault can be found with the Amalgamated Society 





of Engineers for desiring that their Manchester members 
should obtain all that is fairly due to them as the result of 
the improved conditions of trade that have lately manifested 
themselves, especially as, as the society point out, it has 
been twenty-three years since there was any advance—a 
circumstance that, in the minds of trade unionists, no doubt, 
goes a long way towards justifying a new departure; but the 
men should remember that, though trade is better. contract 
prices are still very much cut, and that there has hardly yet 
been sufficient time to test the revival. Moreover, there is 
much force in the official reply of the employers, that 
“ during the recent depression wages were not reduced, but 
the workmen were paid at the highest rates on record.” 
Under these circumstances, it would scarcely seem that the 
operatives of Manchester have made out their case for an 
advance of 2s. per week. The operatives should never forget 
how severe is the competition which the master engineers of 
Lancashire have to meet from Yorkshire and many other 
parts of the country; and, if all is true that is said, it would 
seem that Yorkshire wages want levelling up to those of 
Lancashire rather than the burdens of the Manchester firms 
being further increased. But upon this latter point we pro- 
nounce no decided opinion, as the Leeds and other makers 
must be left to speak for themselves. 








In the recently opened trans-Siberian Railway it is 
possible to travel between Moscow and Omsk without changing 
carriages. The mean speed of the trains on the Siberian section 
does not exceed twenty-five versts, a little more than thirty-eight 
miles per hour. On the central section a church on wheels, built 
at the Mohileb Works, that was consecrated at Tzarskoe-Seloon 
11th July, old style, has been placed gratuitously at the service of 





the railway administration. 
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OIL BURNING LOCOMOTIVE, LIVERPOOL DOCKS 


MR. F. W. WEBB, 


CREWE, ENGINEER 








LOCOMOTIVE FOR LIVERPOOL DOCK LINES. 





THE accompanying engraving illustrates an engine designed 
by Mr. F. W. Webb to work under the Overhead Railway at 
Liverpool on the dock lines, which were formerly worked by 
horses, but which it is now proposed to work by steam power. 
The engine is fired with oil, and it will be observed that the 
driver rides at one end and the fireman at the other, so as te 
be available for hooking on wagons at either end, and so as 
to keep a better look out in going through the streets. The 
engine is also provided with a deflector plate over the chimney, 
to prevent the products of combustion and exhaust steam 
striking direct on to the plates of the girders of the Overhead 
Railway. The oil is carried underneath the foot-plate in 
two wrought iron cylinders. The water is carried in a tank 
at either end, built into and forming part of the frame of 
the engine. A bell is fixed at the top of the cab, and is tolled 
automatically by means of an excentric on one of the wheels 
to give constant warning. The engine is capable of drawing 
thirteen loaded wagons over the rough dock lines. 








AMERICAN MERCHANT STEAMERS AS 
CRUISERS. 

THE United States Navy Department has had a list pre- 
pared of the ocean steamers of the mercantile marine which 
can be adapted for use as cruisers in case of emergency. The 
arrangement of the armament has also been planned, and in 
most of the new vessels built the deck framing is specially 
designed to meet the requirements of the Navy Department, 
in order to secure proper attachments for the gun carriages 
and the extra strength to resist the vibrations caused by the 
firing of the guns. The list of vessels thus available is as 
follows :— 

Atlantic Service. 
International Navigation Company :— 
St. Louis, 8 6in. rifles, 4 machine guns, 4 6-pounders. 


St. Paul, 8 a 4 os -“ o 9 
Paris, 12 ” 6 +“ ~ © vn 
New York, 12 ” 4 a » © = 

Pacific Mail Company :— 

Newport, 8 4in. rifles, 8 machine guns. 
Columbia, 6 5in., rifles, 6 ” pe 
City of Para, 8 4in. rifles, $ ps ‘a 
Lampasas (new), 6 5in. rifles, 6 ” ” 

Red D. Steamship Company :— 

Caracas, 8 4in. rifles, 6 machine guns. 
Philadelphia, 8 7: 8 ” 9” 
Venezuela, 8 ” ” ” 

United States and Brazil Mail Company :— 

Advance, 6 din. rifles, 6 machine guns. 
Allianca, 6 9 6 ” ” 

New York and Cuba Mail Steamship Company :— 
Orizaba, § 4in. rifles, 6 or 8 machine guns. 
Yumuri, 8 os 6ors a aa 
City of Washington, 8 “i 6 or 8 2 0 
Saratoga, 8 *9 6 or 8 ” ” 
Seneca, 8 es 6 ors ” «9 
Yucatan, 8 pe 6ors oe 99 
Seguranca, 6 5in. rifles, 4 4in. rifles, 4 1-pounders, 


3 machine guns. 

6 5in. rifles, 4 4in. rifles, 4 1-pounders, 
3 machine guns. 

} 5in. rifles, 6 machine guns, 

Pacisic Service, 

Pacific Mail Steamship Company :— 4 - 
7 1 6 6in. rifles, 10 6-pounders, 2 machine 
City of Sydney, guns. . ? 


f 
( 
Vigilanca, { 
Cincho (new), t 


City of Peking, 6 5in. rifles, 12 6-pounders. 
City of Rio de Janciro, 8 4in. rifles. 

Peru, 9 din. rifles, 12 six-pounders. 
Colon, 6 din. rifles, 8 machine guns. 
San Jose, 6 4in. rifles, 6 ” 9 
San Blas, 6 ” 6 ” ” 
San Juan, 6 a 6 * oa 
Acapulco, 8 ” 6 ” ” 
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SMALL ELECTRIC MOTORS AND DYNAMOS. 


Since public electric supply has become common small 
electric motors have become increasingly useful, and are 
very frequently asked for. Those we now illustrate are two 
of the smallest sizes, suitable for laboratory, workshop, fan- 
driving machines, or other purposes, one of these—Fig. 2— 
being a reversing motor. Both these are, as will be seen 





Fig. 1 


from the engravings, of practical design, suiting them for 
hard work. They are made by the Crypto Works Company, 
Clerkenwell-road, London, and vary in size from very small 
motors for turning microscope tables, fans, vacuum tubes, 
and so on, up through numerous sizes to 2-horse power. The 
small one illustrated—Fig. 1—is about one-thirtieth of a 





horse-p wer, and and is wound for from 8 to 100 volts, and 

4 to 5 ampéres. The small reversing motor—Fig. 2—is 

wound for from 10 to 20 volts and 24 ampéres, and is started, 

stopped, or reversed by the brush switch lever shown. | It is 

fitted with a laminated drum armature, and is a very useful 
| little motor. Any of these motors may be worked by one or 
| more cells, but may be equally worked from the ordinary 
| continuous current house electric supply with lamps or 
suitable resistance in circuit. 








UNIVERSITY COLLEGE, BrIsToL.—It is understood that Mr. Wolfe 
| Barry, F.R.S., President of the Institution of Civil Engineers, will 
deliver an address to students of the Bristol College, in connection 
with the completion and fitting up of the new engineering wing 
in November next. Before the session begins, several engineer- 
ing scholarships will be offered for cc tition, on Septemb 
29th and 30th. 





ROUND ROPES v. FLAT ROPES.* 


Ir has been for some considerable time generally admitted that 
the use of flat wire ropes for pit winding purposes is not only very 
troublesome, in consequence of the trouble entailed by the 
stitching breaking, and the difficulty of getting the component 
strands to take an equal share of the load, or to secure equal 
tension of the component strands and wires, but also thatit is most 
expensive in comparison with the use of round winding ropes. Yet 
there are probably many who still hesitate to make the necessary 
alterations, and to adopt round ropes in the place of flat ropes, 
possibly because of the cost entailed in the alteration of the engine, 
drums, and pulleys. ‘To such it may be of service to know 
exactly, in one instance, what the cost per ton of coal drawn by 
round ropes is, in comparison with what the cost per ton by flat 
ropes was, working in the same shaft under the same conditions. 

At a colliery that was using flat ropes, about 680 yards each 
4zin. by jin., weighing from 54 to 6 tons each, and where the 
standard cost per ton (to which all rope makers who were favoured 
with the orders had to conform, by guaranteeing that that cost 
should not be exceeded) was ‘55d. for the over-lap rope and “60d. 
for the under-lap rope, these — were frequently exceeded by 
the actual results, much to the dissatisfaction of the maker, The 
average life-time was about eight or nine months. 

About three years ago the owners decided to adopt round ropes, 
They made the necessary alterations in the engine (in which the 
eccentrics were only 9ft. apart) and altered the drum which was 
19ft. in diameter when working flat ropes, to 22ft. in diameter for 
the round ropes, and put in new pit head pulleys 15ft. 7in. in 
diameter on trod, which was the diameter of the old flat rope 
pulleys; they then put to work two ropes each 5}in. circumference, 
best plough steel, weighing from 34 to four tons each, with 
the result that the under-lap rope has raised 247,000 tons of 
coal, and on the invoice value of the rope the cost was ‘119d. per 
ton of coal (without taking into consideration the fact that they 
wind from 200 to 300 tons of rubbish per day), against the 
previous cost by flat ropes of “60d. per ton. It is, therefore, clear 
that the value saved during the life of this round rope would 
be the amount of difference betwixt *60d. and say ‘12d., equal to 
‘48d. per ton; and this multiplied by the tonnage drawn, 7.¢., 
247,000, gives a result of £494 saved during the life of one rope, or 
say £988 saving effected by the life of two ropes, 
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A rough diagram of the position is attached, from which it may 
be seen that the vertical angle at which the under-lap rope has to 
work is about 42 deg., and that for the over-lap rope 58 deg., and 
as they have a distance of about 44in. to traverse along the barrel 
of the drum, the angle from the pulley line will be about 1 deg. 
7ft. on each side. It was feared that the round ropes would not 
coil properly on the drum, but to avoid that, they grooved the 
lagging, and it is satisfactory to know that it is successful, and 
further, that it has reduced the side friction at the drum to the 
‘owest possible degree. They wind from a depth of 530 yards, the 
speed being about 45 seconds, or about 24 miles an hour. 

The output is about 1300 tons per day. They wind two trams of 
coal each lift, the cage being double deck. The working load 
independent of the rope is :—Cage, detaching hooks, bridles, caps, 
&c., 5 tons; coal, 34 tons; two trams, 10 cwt. each, 1 ton; total, 
94 tons. 

The shaft is downcast, and free from any injurious influences. 
Whereas the cost per ton by flat ropes amounted to ‘60d. or 
"001136d. per ton per yard, the cost per ton by round ropes is “12d. 
or ‘000226d. per ton per yard. With reference to the suggestion 
which the writer gave in his last contribution to this Journal, and 
to which he is glad to see Mr. Bulman has responded by sending 
in particulars and results of certain winding ropes, it is, however, 
a matter for regret that a greater number of the members have 
not done so, 

The object the writer had in view in making such a suggestion 
was, not merely to give information about the various rope costs 
under a variety of working conditions, but more particularly, if 
possible, to get such data as would enable the Society to find out a 
definite figure that would represent a reasonable and fair value, or 
rope cost, per ton of coal per yard depth of winding. Colliery 
managers very frequently may be heard to say that it is impossible 
to make a fair comparison with two ropes working in different pits, 
chiefly on account of the difference in the depth of the shafts, but 
if it were possible to arive at a definite cost per ton per yard, this 
difficulty would disappear, and all the other conditions being 
usual, they would be able to ascertain what the winding rope cost 
per ton for a pit of any depth should be, by multiplying the cost 
per ton per yard by the depth of the shaft. 

The writer feels that such knowledge could hardly fail to be very 
useful to all mining students, &c., and if the matter is taken up 
thoroughly he will be glad to carefully tabulate the various 
particulars that may be sent in, and endeavour to show from such 
actual records what a fair rope cost per ton per yard, or fathom, 
should be. It will, therefore, be apparent to all that the more data 
there is to work upon, the more reliable will be the resulting 
figure; it is therefore to be hoped that it is not yet too 
late for many of the members who are interested in such matters 
to follow Mr. Bulman’s example, and send all the particulars they 
can, and, in doing so, it is important that they should clearly state 
whether the shaft is an ‘‘ up” or ‘‘downcast,” and if there are any 
injurious influences to contend with, and also what class or type of 
engine is used in each case. 








AUSTRALIAN NOTES. 





Tue Acting Victorian Railway Commissioners have published a 
valedictory report for the two years and three months they were 
in office. The reduction in expenditure is put down as £270,604, 
and that in view of the energy and thoroughness with which their 
immediate predecessors reduced expenditure, there was apparently 
little opportunity for further curtailment, The permanent staff 
numbered 10,441, since which, owing to retirements, dismissals, 
resignations, and deaths, it has been reduced to 8980 without 
impairing efficiency. The train mileage during the period under 
review has been reduced by 1,280,346 miles. The following extract 





*Paper read by M. Geo. W. Westgarth before the British Society of 
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from the comparative table of the engineer for existing lines shows 
the renewals per annum. 


Mileage. | 


Renewals. 





Totalaverage | Of sidings ; 
miles of main(ap'roximately baa nnine en). 
line open. only). | 


Sleepers 
(No.} 





73,668 
68,889 
75,774 


470 | 2 
i 
6} 
| 853 
500 | 56} 
500 70 


2829 
2933 
2982 
3082} 
8121 


Year ending June, 1891 
e 1892 

1893 | 

1894 | 

” ” 1895 | 
Eleven months, 1896 | 





500 
500 
500 


$2,278 


131,695 
182,982 











To meet the rapid expansion of the dairy produce trade and the 
further development of the export of ca meat from the 
inland depéts a large number of insulated wagons were built, 
designed specially by the chief mechanical engineer. Special 
negotiations were made with regard to the rates paid for coal, 
which arrangements are now in successful operation, and ay | 
in a saving of at least £30,000 per annum. So much economy ha 
resulted from the use of mineral oils for loco. lubrication, that 
proper plant has been erected for mixing and blending with the 
most gratifying results. The system of cattle pits has been much 
OTN thereby as gy | with the services of gate-keepers ; 
this has effected a saving of £21,000 per annum. In closing their 
mine the Commissioners highly eulogise the services of the staff 
enerally. 

- In the New South Wales Budget speech the Premier announced 
that the Government proposed to hold an Australasian Exhibition 
in 1899, and subsequently to send the pick of the exhibits to the 
International Exhibition which is to be held in Paris in 1900. The 
idea appears to have been received with much favour amongst 
business circles. 

The Victorian Government propose to expend £300,000 in new 
works during the next three years. A part of this expenditure is 
to provide batteries for crushing and treating ores in outlying ports 
of the Colony. £57,300 is for payment for improvements in the 
river Yarra. For renewals of rolling stock on the railways, and to 
provide new vehicles, including sixty first-class corridor cars, twelve 
composite brake vans, and 600 wagons, a sum of £334,000 has been 
set a) . 

ame report of the Railway Commissioners of New South 
Wales under date of 6th August, dealing with the transactions of 
the railways and tramways for the year ending 30th June, has 
been presented to Parliament. The financial result for the year, 
railways and tramways combined, shows a balance after paying 
working expenses, of £1,321,427. The Commissioners state :—‘‘The 
year closed by this report has been one of considerable difficulty.— 
(1) The general depression throughout the eastern colonies not 
having completely away.- (2) The serious drought which 
afflicted New South Wales, by which about 13,000,000 sheep and 
lambs were lost, causing a heavy decrease in wool and other 
traffic. (3) The strike of the coalminers at Newcastle, which 
commenced on the 27th April and lasted until the beginning of 
July, causing serious loss of traffic at that port. (4) Floods in the 
Bourke district in February, which led to a_ considerable 
expenditure for repairs.” 

o cew lines were opened to the 30th June. The cost of lines 
open for traffic on that date amounted to £36,852,194. Of this 
amount £903,565 has been provided out of the consolidated 
revenue, and debentures of the value of £1,288,646 have been paid 
off, leaving £34,659,983 as the amount upon which interest has to 
be paid. As the actual amount of interest payable upon the rail- 
way capital is unable to be given, as the treasury provided the 
moneys for railway construction, in nearly all cases, out of the 
loans raised for general purposes ; the only way, therefore, to arrive 
at an estimate of the annual interest cost is to charge the rail- 
way capital with interest at the average rate the loans of the colony 
bear, and this rate at the present time is 3°738 per cent. The 
total capital cost being £36,852,194, interest at 3°738 per cent. 
calls for a sum of £1,377,535 to meet this liability. The moneys 

rovided out of the consolidated revenue, and the amount of 
cetera paid off, make a total sum of £2,192,211; and as no 
interest has to be paid on this sum, the total amount upon which 
interest has to be paid is £34,659,983. This sum at 3°738 
per cent. amounts to £1,295,590, and the next results of the 
year’s transactions, after paying all working expenses, is a sam of 
£1,268,529, thus leaving the deficiency to be made up by the 
general funds of the colony at £27,061; but if the whole of the 
cost of the lines open for traffic is considered there is a deficiency 
of £109,006. 

The following shows the results of working, together with a com- 
parison for the previous year :— 


New South Wales Railways. 





| Year ending Year ending 
— 1896. June, 1895. 





.-| £36,852,194 | £36,611,366 
1,288,646 1,266,146 
14,559 | 


Total spent in construction and 
Total debentures finally paid off 
Total cost per mnile open for traffic 

Total miles open for trafic .. .. .. .. 
Average miles open for traffic for the year.. 
NE sy ss te cs, Se ee be 
Working expenses .. .. .. 

Net profiton working .. .. .. .. « 
Percentage of working expenses to revenue 
Earnings per average mile open .. .. .. 
Working expenses per average mile open .. 
Net return per average mile open.. .. .. 
Gross earnings per train mile . . 

Working expenses per train mile .. 

Net profit per train mile .. .. .. .. 
Percentage of profit to capital invested 
Number of passenger journeys . 
Goods tonnage .. .. .. «. 

Live stock tonnage 

Train mileage a 


equipment 


.| £2,820,417 
.-| 1,551,888 
1,268,529 | 
55°02 


7,719,618 | 





New South Wales Tramways. 





|Year ending Year ending 
jJune, 1896.|June, 1895. 





Total spent on construction and equipment 
Total cost per mile open .. .. .. oe 
Total mileage open for traffic .. 

Gross revenue .. .. .. « 

Working expenses 

ne pe au Se ae 
Percentage of working expenses to revenue 
Earnings per average mile open .. .. .. 
Working expenses per average mile open .. 
Gross earnings per train mile.. .. .. .. 
Working expenses per train mile .. 

Net profit per train mile .. .. .. .. 
Percentage of profit to capital invested 
Number of fares collected... .. .. .. 
Tram mileage : 


..| £1,434,896 | £1,428,518 

s{]” 28,588 23,41 

on 61 

| £289,181 
236,283 
52,899 | 


61 
£282,316 
230,993 
51,323 
81°82 


66,352,069 
2/508, 161 











Ir seems probable that tin will be added to the list of 
the mineral products of South Africa, Tin ore was discovered in 
Swazieland three years ago, and the production is ually increas- 
os. According to the report of the Minister of Mines of the South 
African Republic, = the American Manufacturer, there were 
50 tons taken out in 1893. ‘The quantity increased to 141 tons in 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THERE is a large volume of work moving at the district iron and 
steel works, which are mostly running at their full capacity. On 
es Exchange to-day—Thursday—there was a general 
belief, looking to the facts that manufacturers have mostly sold 
their produce to the end of the month, that the trade of the 
district is steadily expanding, and to the advance in the bank dis- 
count rate, that these indicate an early advance in the prices of 
all classes of iron and steel. 

The export trade in finished iron is reported to be a little less 
active than it was a fortnight ago, but the falling off is more than 
counterbalanced by the increased local consumption. A month 
ago some merchants were holding back orders in the expectation 
of easier rates, but now the expectation of an advance is causing 
them to order more liberally. In the finished iron trade common 
bars have the best demand. This class of iron is now selling at 
£5 10s. to £5 15s., and manufacturers are holding very firmly to 
their quotations. Merchant bars have a steady sale at £6 to 
£6 10s., and best marked bars are doing more business at £7 to 
£7 12s. 6d., though the makers of these have not yet enough 
orders to keep their works regularly employed. Tube strip is in 
good demand at £5 10s. to £5 12s. 6d. Black sheet prices are 
well sustained at £7 15s, for lattens, and £6 15s. for doubles. The 
galvanised iron manufacturers are busy with foreign orders, and 
the minimum quotations for ordinary qualities of 24-gauge is 
£10 5s, to £10 10s., delivered Liverpool. Thin strip is £6, stamp- 
ing sheets are £9 10s. to £10, railroad is £6 10s. to £6 15s., angles 
are £5 15s., and hoop iron is £6 10s, 

There is a good deal of constructional work under order for 
India, South Africa and Japan, and in this branch prices are advanc- 
ing. Railway material is also in excellent demand. 

Great activity continues to characterise the steel trade. The 
large contracts for steel rails at the North of England works have 
had the effect of still further improving the local demand by 
excluding Northern competition for boier plates, girders, and 
ingot steel for rolling down. Steel sheets are growing strongly in 
favour, and most of the local manufacturers of these have three or 
four months’ work in hand. The Staffordshire Steel and Ingot 
Iron Company, Bilston, is turning out a large amount of Bessemer 
metal, and the demand for Siemens-Martin steel is keeping the 
Earl of Dudley’s Brierley Hill works extremely busy. Steel sheets 
are quoted £7, bars are £6, and anglesand girders, £5 12s. 6d. 
Bessemer blooms and billets of local make are £4 5s. to £4 7s. 6d. 
Siemens billets of ordinary quality are £4 10s. to £4 12s. 6d., and 
Siemens best billets are £5. 

Pig iron is in better request. Northamptonshire forge is 40s. to 
41s.; Derbyshire and North Staffordshire, 41s. to 42s.; and Lincoln- 
shire, 45s. Staffordshire cinder pig is 36s. 6d. to 37s.; part-mine, 
40s. to 42s. 6d.; and all-mine, od Cold-blast pig is in good 
inquiry at 90s. 

A good trade in iron and steel rolling plant for !ocal pu is 
being done by the heavy ironfounders, who have also orders for 
this class of work for Scotland, the North of England, Sheffield, 
and the Continent. Bridge builders are heavily booked ; engineers 
are well engaged on steam pumps for export orders ; and the heavy 
hardware trades, such as chains and anchors, bedsteads, safes, 
vices, and anvils, are doing a good trade. 

The Board of Trade reports of the labour market for August 
show that in all the metal trades of the Midlands employment is 

In most of the engineering branches in the brass and 
copper-work trades, and in the file trade, overtime is being made. 

Messrs. E. P. and W. Baldwin, of the Wilden Ironworks, have 
just successfully achieved the production of a new polished steel 
sheet, which will have an important bearing on the trade in best 
sheets, especially in relation to what are known as best Russian 
sheets. Hitherto consumers in this country and also in Canada 
and the United States have obtained their supplies from Russia 
through English merchants, at a figure of about £30 per ton. By 
a patent process, Messrs. Baldwin can now produce a superior 
sheet with a blue polish on either side, and the material will meet 
all the requirements for which the Russian sheets are used. Messrs. 
Baldwin can place it on the market at £20 per ton. Samples of 
the article have been inspected by merchants and other expert 
people, and they are pronounced to be of a superior finish. The 
sheets will be highly suitable for the lining of stoves, covering of 
boilers, and numerous other purposes, while of late years a good 
demand has sprung up for Russian sheets for telephone discs, 
lantern work, &c. Moreover, when outside covering is required, 
these sheets are valuable as not being liable to rust. In many cases 
Belgian and Russian sheets have been found on bending to cause 
the outer oxide coating to fall off, but Messrs. Baldwin’s new sheet 
is found by severe tests to withstand this risk. The firm are the 
sole makers in the kingdom, and the samples already supplied 
comply with all that is required of the most expensive Russian 
sheets. Various efforts to make like material had been previously 
made in South Wales, but without success. The finish of these 
new sheets is equal on both sides, and from the inquiry by mer- 
chants and export agents, the production will have a gratifying 
effect on the development of the Midland iron trade. 

By the last mail railway material and constructive engineers 
receive information that the prosperity of Western Australia is 
just now very remarkatle, and the intentions of the colonial 
Government in regard to public works are on a scale almost 
sensational. They include three new important railways to the 
goldfields, a duplication of the existing lines, with great addi- 
tions to the rolling stock; new or extended harbours in eighteen 
ports, the construction of new roads, and water supplies to many 
towns, including one to the Coolgardie Goldfields, which alone 
will cost two and a-half millions sterling. These works should 
mean some large orders in this country for railway material and 
constructive engineering works, 

Advices from Sydney, New South Wales, state that the further 
removal of import duties has caused several important changes in 
quoted prices, but the reductions in current values have not in all 
cases been equivalent to the remission of duty. A large volume of 
trade is doing there in galvanised iron, bars, plates, sheets and 
angles. Fencing wire is in good demand at an advance of 2s, 6d. 
per ton on last quotations. 

Mr. T. 8, Strick, manager of the pits owned by the Shelton Iron, 
Steel, and Coal Company, at Hanley, has been suffocated 
by black damp while making an inspection in the Slippery-lane 
Colliery. Mr. Strick was accompanied by Mr. J. Redhead, the 
under-manager, and on feeling themselves suddenly enveloped in 
poisonous fumes they endeavoured to reach fresh air. Mr. Strick 
sank down in a state of insensibility, and although Mr. Redhead 
made several heroic a to drag him out, he was so weakened 
the fumes that he failed every time. When a search party was 
able to enter the workings they found Mr. Strick dead. The 
deceased gentleman was only 25 years of age, and had been at 
the colliery some six months. His father was formerly general 
manager of the Shelton Company’s collieries when owned by the 
late Earl Granville. 

A Birmingham correspondent, writing from Belgrade, believes 
that the time is ripe for a revival of British trade with Servia, and 
snggests that many contracts now being given out to Belgium and 
Germany might be secured for Birmingham. The correspondent 
continues, ‘‘ Surely the North of England, too, might oust Belgium 
from occupying the proud position of being the ‘universal 
provider’ of steel rails for Servian railways. A few days since I 
visited the Government arsenals and railway workshops, and saw 
Belleville boilers, Belgian rails, and German steam engines, but no 
signs of British enterprise in either institution. This is not as it 
should be, England, commercially as well as politically, should be 
supreme in the Balkan States.” Servia has within herself all the 





1894, and 246 tons in 1895, 


sources of wealth and greatness, Her mineral riches are great. 





Coal, copper, and iron abound in profusion, but everything is as 
yet in a crude, embryo state—all needs development. 








NOTES FROM LANCASHIRE, 
(From our own Oorresp dents.) 

Manchester,—There is no really material change to be noticed jn 
the general condition of the engineering and iron trades of this 
district, the position remaining practica :4 much as reported last 
week, The unsettled outlook in the Manchester engineering 
industries on the wages question not unnaturally gives rise to some 
anxiety as to the immediate future, and in the iron market 
—— vary —— as to the prospects of trade ; some mer. 
chants put forward confident anticipations of lower prices, and 
they are apparently prepared to back up their opinions by “‘ bear” 
speculations, whilst in other o— a very opposite sien pre- 
vails, and equally strong predictions are put forward that the low 
selling merchants will a bo ee Makers, however, 
seem to be very little influenced by these divergent opinions in the 
market, and both in pig and finished iron are maintaining a very 
strong position as regards prices, the tendency being rather to 
harden than otherwise, and they are mostly sufficiently well sold 
to prevent any real anxiety as to further business, at least for the 
present. 

There was a fairly-well attended iron market at Manchester on 
Tuesday, with, in most quarters, a moderate business reported and 
prices well maintained, both for raw and manufactured material, 
some brands being quoted at an advance on last week’s rates, 
Lancashire makers of pig iron have no difficulty in obtaining their 
full prices, which remain at 46s. 6d., less 2}, for foundry, delivered 
Manchester, and 44s. for forge, delivered Warrington. In district 
brands Lincolnshire makers have advanced their prices ls. per ton, 
43s. being now the quotation for foundry delivered Manchester, 
with forge numbers 42s. delivered Manchester, and 42s. 8d. net 
delivered Warrington. The lower-priced Derbyshire brands have 
also been advanced Is. per ton, the general quotations for delivery 
Manchester being now 46s. to 47s. net cash. With regard to out- 
side brands offering here, Middlesbrough maintains a strong tone, 
makers being very firm at 47s. 1d. net cash, delivered by rail Man. 
chester, with merchants asking 46s. 4d. for G.M.B.’s. In Scotch 
iron prices for Glengarnock have been put up 3d. per ton, 47s, 3d, 
being now quoted by makers for delivery Fleetwood, Morecambe, 
or Garston, and 49s, 3d. delivered Dock Quays, Manchester, with 
Eglinton obtainable about 6d. under these figures. ie 

Although, as I have previously reported, the competition of 
American pig iron does not make very appreciable progress, and 
the possibility of anything approaching an established trade in 
this market is in many quarters regarded as altogether out of the 
question, several of the principal finished iron makers are at any 
rate giving it a trial. Some considerable quantities have been sent 
into the Worshagten district, where it can be delivered at a very 
low rate, and a sample lot has also been purchased for trial at one 
of the forges in the Wi, district. So far as the quality of the 
iron is concerned, I understand that where it has been tested it 
has proved satisfactory, in some respects superior to the district 
brands, which are largely used in the Lancashire forges, whilst the 
price at which it has been bought is under that at present ruling 
for either Lancashire or Lincolnshire forge iron, and it is stated that 
it isnow being offered at even a still lower figure. With regard to 
foundry qualities, I do not hear of any business worth noting 
having been done, at any rate with consumers ; and it would seem 
questionable whether American pig iron could be delivered any 
distance inland to compete with the brands which founders are at 
present using, and it would certainly require some very tempting 
prices to induce them to experiment with American pig iron, 
regarding the special qualities of which they are at present 
ignorant. : 

A fairly active demand still comes forward in the manufactured 
iron trade, with a strong tone as regards prices. Lancashire bars 
can, however, be bought readily at £5 10s. for inland sales, but 
there is a gradual stiffening up to £5 12s. 6d., and this represents 
the minimum quotation, f.o.b. Liverpool, with North Staffordshire 
bars firm at £5 12s. 6d. to £5 15s., delivered Manchester. Local 
made sheets are strong at £7 5s. to £7 10s.; and hoops at the 
Association list rates of £6 2s. 6d. for random to £6 7s. 6d. for 
special cut lengths, delivered Manchester district, with 2s. 6d. less 
for shipment. 

In the nut and bolt trade makers are well off for work, but 
except that list rates are now fully held to, there is no quoted 
upward move in prices. ; 

Although activity is the general report in the steel trade, prices 
are scarcely maintained at late rates. Hematites are not quite 
so firm, and ordinary foundry qualities are readily obtainable at 
57s. to 57s. 6d., less 24; whilst local made billets can be bought 
without difficulty at £4 6s. 3d. net cash, American competition 
forcing prices down. Local steel bars and boiler plates also remain 
at recent low rates, the average selling prices being still about £6 
for bars, and £6 2s, 6d. to £6 5s. for boiler plates, delivered in this 
district. 

No further development of any special importance can as yet be 
reported with regard to the wages question in the engineering 
trades of this district. The nnanimous decision come to last week 
by the employers, that the advance asked fur by the men could 
not at present be conceded, was at once officially communicated to 
the Joint Committee, representing the various trades union 
organisations, and this committee met on the following day to 
consider the masters’ reply. Very naturally the men have ex- 
pressed their regret that the employers have not seen their way 
to grant the advance, but so far the only step taken by the 
trades union organisations has been to request that the em- 
ployers will re-consider their decision, and the men, on their 

rt, have postponed any further action till the 22nd _ inst. 
This reply has been under the consideration of the employers 
committee, who have held meetings during the week, which will 
be followed by another general meeting of the employers next week. 
There is, however, no change in the firm attitude taken up with 
regard to wages at the meeting reported in my last week’s notes, 
and certainly no disposition to grant the advance asked for by the 
men, Although there is no doubt that in some special branches 
of industry, such as electric engineering and one or two patented 
manufactures carried on in this district, a higher rate of wages bas 
been conceded to the workmen, the conditions on which these 
wages are nae given in no way applies to the general run of 
engineering, and the feeling amongst employers is exceedingly 
strong that the workmen should have been so precipitate in 
demanding an advance directly renewed activity begins to show 
itseif, whereas the employers, over a long period of depression, 
have been paying them the full rate of wages, when they were 
justified in asking for a reduction. ; 

‘The goneral position of trade remains in much the same satis- 
factory condition that I have reported for some time past, and the 
returns of the principal trades union societies show no material 
change as regards the. unemployed list, the number of members 
receiving out-of-work support continuing exceptionally low. The 
Amalgamated Society of Engineers reports only about 24 per cent. 
of the total membership on donation, whilst in the Manchester 
district, the unemployed list has been further reduced, not more 
than 1 per cent. of the local membership being now in receipt of 
support. The Steam Engine Makers’ Society has about j per 
cent. on the books, As to the state of trade, reports continue 
very favourable, a large weight of new orders, especially in locomo- 
tive and marine work, having been given out in different centres, 
and the only districts in which any considerable number of men 
are out of employment are where local wages disputes are in 

rogress, 
F e quarterly meeting of the Manchester Association of 
Engineers was held on Saturday, Mr. Joseph Nasmith presiding. 
Votes of condolence were with the relatives of the late Mr. 
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1, S. Cannell and Mr. W. H, Peacock. The minutes of previous 
meetings were confirmed, and a very favourable financial statement 
was presented by the auditors, Messrs, Kierman and Bartlam, 
which showed that the Society has a large balance in hand. Mr. 
§, Lees—Messrs. W. B. Haigh and Co., Oldham—was elected an 
ordinary member ; and Messrs. J. Speale, Adelphi Ironworks, 
Salford, S. Balmforth, Glossop Ironworks, and R. S. Holland— 
Messrs. E. Potter and Co.—Dinting, were elected to honorary 
membership. I may add that the winter session of the Society 
will commence October 10th, when a visit will be paid to the 
hydraulic installation at the Mode Wheel Locks, Manchester = 
Canal, which will be followed by a social gathering at the Gran 
lotel. 

. Mr. W. J. Jenkins, A.M.I.C.E., M.I.M.E., for many years 
manager for Messrs. West’s Gas Improvement Company, Man- 
chester, and well known nay neashire engineers as an 
authority on air compressing and the construction of gas works, 
has, at the head of a new firm, just taken over the Bee Hive 
Works, Retford, and these have been re-started in three distinct 
departments. In the yee | all kinds of engineers’ castings will 
be turned out, and with the further special feature of chilled iron 
rolls for flour-milling, seed-crushing, and metallurgical purposes, 
In the mechanical department, roller flour mills, &c., will continue 
to be made, and a special feature will be the manufacture of Mr. 
Jenkin’s improved and patented air compressors—some time back 
fully described in THE ENGINEER—in which the compression takes 
place in two snese, with intermediate cooling, and the valves of 
which are controlled by means of cams regulating the lifting and 
closing, so that the full opening of the valve is assured, while the 
detrimental shocks due to the usual uncontrolled closing of the 
valves are entirely avoided. In this department will also be manu- 
factured the mechanical details of elevators and conveyors now so 
extensively used for dealing with coal, coke, oxide of iron, and 
lime in gas works, as well as the gas valves, hydraulic lifts and 
capstans, gas exhausters, coke and coal breaking and sorting 
machinery, and steam engines. In the constructional depart- 
ment will be made the wrought iron and steel work of roofs, stage 
floors, purifiers, hydraulic mains, elevators, conveyors, pro- 
ducers, and all the other constructional requisites of al nl gas 
works. 

The position throughout the coal trade remains practically 
unchanged, and there is still an absence of any reviving activity. 
Hlere and there the recent breakup of the summer weather has 
brought forward rather more inquiry for house coals, and with the 
resumption of operations after the holidays in the Lancashire 
manutacturing districts, there are necessarily increased require- 
ments upon the lower qualities, for steam and forge purposes ; 
supplies of all descriptions of fuel are, however, still ely in 
excess of the demand, and where pits are working above three to 
four days per week, stocks are accumulating. The better qualities 
of round coal remain without quotable ch , and practically at 
the low summer level of prices. The general activity throughout 
the engineering, iron, and other coal using industries necessarily 
represents a large consumption of fuel, but by nomeans overtakes the 
output of the collieries. Not only are local supplies ample, but 
surplus lots are coming in from other districts at extremely low 
figures, and the competition is very keen, 5s. 6d. to 6s. remaining 
about average figures for ordinary steam and forge coals at the 
pit mouth, Engine fuel, with the resumption of work at the mills, 
is moving off fairly well, and for the most part local collieries have 
no difficulty in disposing of their present production ; but from 
the Midland districts slack is being sent into this market in toler- 
ably large quantities at extremely low figures. For Lancashire 
slack prices average about 4s, 3d. to 4s. 9d. for the better qualities, 
and 3s. to 3s. 6d. per ton for common sorts, at the pit mouth. 

For shipment, prices are cut excessively low to effect clearances 
of — stocks, and although ordinary steam coal is scarcely 
quoted below 7s. to 7s. 3d. delivered Mersey ports or Manchester 
~*~ Canal, buyers have no difficulty in purchasing at under these 

gures. 

Barrow.—There is a very brisk inquiry for hematite pig iron, 
and particularly for Bessemer qualities, which are in very large 
consumption locally as well as elsewhere. Makers are very com- 
fortably off for orders, and the demand alike for prompt and 
forward deliveries shows a healthy prospect for the future. Prices 
are steadily maintained all round, and the fact that makers have 
been firm with their quotations for many months past, maintaining 
Bessemer mixed numbers at 48s, to 49s. 6d. per ton net f.o.b., is 
evidence in itself of how well they are employed and how fully 
they are booked forward. Warrant iron has improved during the 
week, and is now quoted at 47s. 34d. per ton net cash sellers, 
47s, 3d. buyers, Stocks have been reduced during the week to 
the extent of 3686 tons, leaving 306,657 tons in stock. The 
increase in stocks since the beginning of the year is 17,482 tons. 

Iron ore is in steady and brisk request so far as best qualities 
are concerned, and it is noteworthy that the commoner samples 
are not finding a market. Prices are at 10s. for ordinary up to 
14s, 6d. for best sorts net at mines. There is still a large impor- 
tation of Spanish ore, which is quoted at about 13s, net at West 
Coast a 
Steel is in very active demand, and makers are in daily receipt 
of inquiries for large forward deliveries, particularly of heavy 
rails, plates, shipbuilding sections, hoops, billets, heavy castings, 
and merchant steel ; great activity prevails in every department, 
and this is likely to be maintained for a considerable time to come. 
Prices are firm at £4 12s, 6d. for heavy rails net f.o.b. 

Shipbuilders and marine engineers are fairly busy, but require 
new orders to maintain briskness at the yards and works ; tenders 
i recently been sent in for important commercial and Admiralty 

onnage. 
, The coal trade is quiet, and sales are at low rates. Competition 
is keen for the business offering. Coke steady. 

The Kelner-Partington Wood Pulp Co. is putting down a new 
mill at its Barrow works, for the production of brown paper. 
Hitherto it has have confined itself to the making of high- 
class printing and art papers, but finds a source of profit will arise 
from the manufacture of browns from the refuse or spoiled sheets 
— the other mills. 

ere are prospects of a very large business this year in the 
bulk petroleum trade at acai ” - 

Shipping returns are more satisfactory. The exports of pig iron 
last week from West Coast ports reached 10,042 tons, and steel 
9713 tons, as compared with 4040 tons of pig iron, and 6633 tons of 
steel in the corresponding week of last year, an increase of 6002 tons 
of pig iron, and tons of steel. The shipments this year to 
date have reached 299,867 tons of pig iron, and 352,051 tons of 
steel, as compared with 213,360 tons of pig iron, and 274,139 tons 
of steel in the corresponding period of last year, an increase of 
16,507 tons of pig iron, and 77,912 tons of steel. 











THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


Tue Doncaster races generally cause a suspension of the coal 
traffic for the week, or the larger part of it, in the South York- 
shire district, owing to two causes, First, the miners themselves 
are sporting people, almost to a man, and make a point of going to 
Doncaster ; second, the railway lines are congested with nger 
traffic, and mineral trains are practically impossible. This year 
was no exception to the rule, and while the traffic was much 
lighter — the whole of the racing carnival, no mineral trains 
were run at all on two of the days, e business done has been 
about an average in household sorts, the output, however, being 


still in excess of the demand. The usual result follows—a lowering 
of values in nearly every direction except the metropolitan 
markets, which are taking a considerably heavier tonnage, The 
weight of house coal sent to London is certain to increase as the 
season advances, and prices in the capital must inevitably stiffen, 





although at the present moment no material advance in quotations 
can be noted, To the Eastern Counties the tonnage now being 
forwarded is larger than during the previous month. 

Quotations are generally as follow :—Best Silkstone fuel realises 
7s. 6d. to 8s.; secon sorts, 7s. to 7s. 3d. per ton; Barnsley 
house coal fetches 6s. 6d. to 6s. 9d.; thin seam, 5s. 3d. to 5s. 6d., 
and in plentiful demand at these figures. A tonnage is being 
sent to the leading Humber ports from the South Yorkshire dis- 
trict. Five firms in this district sent 10,000 tons each of coal to 
Hull last month, which is a large increase when com wi 
last year. Notwithstanding the keen competition of Derbyshire 
collieries, South Yorkshire pits are doing a good business with 
Grimsby. A heavy weight of steam coal is being forwarded under 
contract at about 7s. per ton; values in the open market rule at 
7s. 6d. to 7s. 9d. for best screened steam coal, but secondary 
qualities only realise 6s. 3d. to 6s. 9d. at the pite. Gas coal 
remains in moderate request, owing mainly to the large stocks at 
present in hand, but the demand will increase as the season 
advances, Although stocks of locomotive fuel are rapidly dimi- 
nishing, there is no great activity in this class of coal. average 
demand is maintained for slack and smudge in the Sheffield 
paar gh mae a same ~ a diminution has to be . in the 
weight forw: to the neighbouring manufacturing districts, 
owing to the depressed condition of the trades in the textile 
localities. For good screened slack, prices po 3d. to 
3s. 6d. bog ton, ordinary pit slack being obtainable at from 2s. 3d. 
to 2s, 6d. per ton. Coke is a = duced i ing quan- 
tities, and at Cadeby and other P additional ovens are being 
erected, North Lincolnshire and Derbyshire are taking an average 
tonnage, and cage are in favour of buyers. Good qualities of 
coke realise lls, to lls. 6d. per ton; moderate samples can be 
bought at 10s. to 10s, 6d. 

During the last few weeks orders have been coming in very 
slowly for certain branches of the heavy industries. The reason 
for this 1s no doubt partly on account of the holidays. For a con- 
siderable time there had been an abundance of work in hand to 
keep the machinery well employed, but during the last week or 
two orders have been gradually worked off without adequate new 
work coming to hand. This remark applies with some force to 
the crucible steel trades, although similar reports are received 
from several of the chief firms in the edge tool, saw, 
shovel, and similar industries. The falling off is not expected to 
be permanent. More cheerful matter is the prospect of an early im- 
provement in the Japanese market, many orders having been recently 
received in regard to contractors’ tools, more —— for those 
used in the construction of permanent way. Efforts are being 
made to bring the work for one very large railway to Sheffield, 
with every prospect of success. An improving business is spring- 
ing up with South Africa, showing that a feeling of greater 
security is growing. During the last week further orders have 
been received, and others that have long been in abeyance have 
been re-affirmed. 

Very few fresh orders for files have come in lately, but this is 
causing little uneasiness, as order books are well filled at present. 
Last week reference was made in THE ENGINEER to the heavy 
on tte laced in on ry railway a An equally 

emand has sprung up for all descriptions of forgings. Many 
of the larger firms on their books so full, that they cannot take 
any more for urgent delivery. The tilts and forges are full 
employed, but the rolling mills are not quite adequately worked. 
The activity in the departments named is causing a an demand 
for Bessemer and Siemens steels. Orders for the former are bei 
a at prices varying from £5 12s. 6d. to £6 per ton; an 
jiemens _ £1 = ton dearer. a regen are vigorously 
preparing for supp ying castings and other parts of electrical 
machinery on a much larger scale, and have some good work on 
hand. Dairy machinery manufacturers also report good trade, and 
a similar remark applies to agricultural engineers and machinists. 

The lighter industries continue well employed. Silver is being 
called for in large quantities. Cutlery is in brisk demand. The 
shipments to A ia, th Africa, the Continent, and other 
foreign markets, continue fairly satisfactory. Mr. Harry Pollitt, 
locomotive engineer, Manchester, Sheffield, and Lincolnshire Rail- 
way, Gorton, is now on his way to the United States, per the 
Lucania, to study the recent developments of railway enterprise 
there with a view to utilising what may be worthy of adoption in 
this ones 

The Sheffield Corporation has appointed a special deputation 
to make a tour of inspection, and to report upon the best er 
of conducting the tramways which they have recently added to 
the municipal responsibilities. The deputation has reached 
Hamburg, which was visited by a Committee of the Glasgow Cor- 

ration for a similar purpose in April last. From Hamburg the 
Sheffield deputation proceeds to Berlin. 











THE NORTH OF ENGLAND. 
(From our own Oorrespondent.) 

TRADE continues on the whole in a satisfactory condition in this 
district, and a fair amount of business is being done, especially in 
pig iron, this being the season of largest shipments, and this 
autumn the exports are heavier than have ever before been known, 
so extensive are they, in fact, that there is even a scarcity of No. 3 
Cleveland G.M.B. pig iron, which is the quality chiefly needed for 
export. This scarcity was not unexpected with such extraordinary 
shipments as there have been all this year, and taking into account 
also that there has.been a reduction in the output of No. 3 during 
the last few weeks, consequent on the stoppage of the furnaces for 
= 14th, That stoppage has since curtailed the production 
of No. 3, which is in extra request, and could readily be sold, 
while it has increased the output of the commoner qualities, which 
are less profitable to the pe a and which are not so easily dis- 

of. This is unfortunate for makers, some of whom state 
that they will not be able to supply this month all the No. 3 
iron they have contracted to deliver, because they are dis- 
appoin in the recent working of their furnaces. The 
scarcity of No. 3 in makers’ brands compels consumers and mer- 
chants to draw iron more freely out of the warrant stores, and the 
stock in Connal’s is decreasing rapidly, s» much so that it is having 
a beneficial influence on the warrant market generally, but more 
particularly in Cleveland warrants, and the latter are now no 
cheaper than makers’ iron. A short time warrants were so 
much below makers’ iron in price that a po deal of warrant 
iron was bought. Now it is not the cheapness of warrants 
but the scarcity of makers’ iron that is leading to so heavy a 
depletion of Connal’s stores. On three days this month have 
there been decreases exceeding 2000 tons, and on another day over 
1000 tons. On Wednesday night the quantity held in Connal’s was 
169,502 tons, or 12,407 tons decrease this month. The deliveries of 
pig iron from the Cleveland district on export account continue 
extraordinary and unprecedented, far beyond a September average. 
The largest ex of pig iron ever recorded from the district 
amounted to 118,000 tons; but so far this month they have been 
at a considerably greater rate than this, and if they continue in the 
same proportion to the end, a shipment of 130,000 or 140,000 tons 
will be recorded. Up to Wednesday night 72,932 tons had been 
Fm yee. as ar pte with 51,114 tons last month, 47,745 tons in 
July, and 55,200 tons in September, 1895, The increase is mainly 
in the iron sent to the Continent, consumers and merchants desir- 
ing to take advantage of the low freights that still prevail. It 
must be expected that with these enormous shipments, and with a 
r local consumption than last month’s, there having been no 
holidays this month to interfere with work at the forges and 
foundries, there will be a substantial decrease in stocks. 

The lowest price that will be accepted for No. 3 Cleveland pi 
iron, ral omy f.o.b. delivery, has this week been 38s., ani 
neither ers nor merchants have been prepared to take less, In 
a few cases that figure has also been taken for deliveries to be made 











over the remainder of the year. Several of the producers quote 
38s. 6d. for this month’s deliveries, and certain of the leading 
firms held off for 39s. per ton, and they are in no hurry to sell even 
at that ; because, as a matter of fact, they have very little iron 
available for sale, and consumers cannot get their brands out of the 
public warrant stores. Makers could very well do with a larger pro- 
duction of No. 3Cleveland pig iron at the present time, and a smaller 
output of other qualities, because the demand runs most on No. 3. 
Cleveland warrants have this week touched prices that have not 
been known since April, though they began the weck with a drop 
in the price consequent on the disquieting foreign political intelli- 
gence, but confidence was speedily restored, and from 37s. 9d. cash 
on Monday, Middlesbrough warrants went to 38s. 1d. on Tuesday, 
and . on Wednesday. In sympathy with No. 3, other 
qualities of pig iron show a tendency upwards in value. No. 1 is 
at 393.; No. 4 foundry, 37s.; grey forge, 36s. 3d.; mottled, 36s.; 
and white, 35s. 9d., all for prompt delivery. Mixed numbers of 
East Coast hematite pig iron can — at 45s. 6d. per ton for 
early f.0.b. delivery, but makers quote 45s. 9d. 

e price of Rubio ore has been advanced 3d. per ton, and 
sellers will not now take less than 13s. per ton delivered at Tees 
wharves. This rise is made because shipowners have advanced 
their rates of freight about 3d. per ton, and this for two reasons, 
the first being that, as is usual in the autumn, there is much more 
employment for steamers, and higher freights are obtainable in 
other trades, and the second is that an export duty of between 
14d. and 2d. per ton has been put by the Spanish Government on 
the export of iron ore, this duty to be paid by the shipowner. 
Naturally, the latter puts up the rate of freight to recoup himself, 
and ultimately it comes out of the consumer of the ore. - 

The finished iron and steel manufacturers are, as a rule, doing a 
fair business, and the bar and rail mills are very busy; indeed, it is 
difficult for some of the bar makers to meet the demands made 
upon them, and they have accordingly put up their price for 
common iron bars to £5 2s. 6d. per ton, less 25 per cent. f.o.t., 
but the general figure is about half a crown less. Makers of 
heavy steel rails quote £4 10s. net at works, and have 
no lack of work. The steel ship plate makers in some cases last 
week reduced their quotation to £4 17s. 6d., less 24 per cent. 
f.o.t., but finding trade somewhat better this week, and seeing 
that the Scotch plate makers have put up their prices 2s. 6d., and in 
some instances G.. they have raised their quotations to the old 
figures, and some ask £5 2s. 6d., less 24 per cent. f.o.t. Steel ship 
angles are also stiffer at £4 17s. 6d., less 24 per cent. f.o.t., and 
iron ship plates are 2s. 6d. less than that. 2 ees 

The shipbuilding industry is brisk on the Tyne, and is fairly 
active on the Wear, but on the Tees and at the Hartlepools is 
rather quiet, for out of nine yards only three are really weil occu- 
pied. One of the Stockton yards, which has had five berths filled 
for two years, has now only four occupied, and another Teesside 

yard has much less work in hand than could be undertaken. 

ther more work has been given out during the last few days. 
Two steamers of 9000 tons each are to be built by Messrs. Furness, 
Withy, and Co., Hartlepool, for the Wilson-Furness-Leyland line 
to run between London, Southampton, and New York. The same 
owners have ordered other three similar vessels, two from Messrs. 
Harland and Wolff, of Belfast, and one from Messrs, A. Stephen 
and Sons, of Glasgow. The engines for the two steamers to be 
built by Messrs. Furness, Withy, and Co., are to be constructed by 
Messrs. Thomas Richardson — rg — = — — 
Engineering Company, both of West epool. ese are 
the cern y bsp built at the Hartlepools. Sir Christopher 
Furness has a steamer of 11,400 tons nearly ready for launching at 
the yard of Messrs. C. 8S. Swan and Hunter, at Wallsend-on-Tyne, 
and on Monday he ordered from the same firm a steamer of 
12,100 tons, the engines of which will be — by Sir Chris- 
topher Furness, Westgarth, and Co., Middlesbrough. The 
11,400-ton steamer will be named the Gigantic. 5 

Engineers are fairly well occupied, and on the whole have satis- 
factory re oe y 1 

The old Killingworth locomotive engine, which has for years 
stood on the north end of the High Level Bridge at Newcastle- 
on-Tyne, is being overhauled in the Gateshead shops, prepara- 
tory to being placed on the stone pedestal under the roof of 
the Central Station. The old oak within the frame has been 
found to be very much decayed, and will be replaced. The two 
experimental] engines built at the Gateshead shops by Mr. Wil: 
son Worsdell for the North-Eastern Railway Company’s main 
line traffic, and which have 20in. cylinders and 7ft. 7jin. coupled 
wheels, have, after extended trials, given excellent results, but 
it is said they are more powerful than are needed, and the new engines 
to be built—about thirty—will have 19}in. cylinders and 7ft. 1}in. 
coupled drivers, 

he directors of Sir W. G. Armstrong, Mitchell, and Co., Els- 
wick, report a profit for the year ending June last of 
£358,689, and the ordinary shareholders will receive a dividend 
equal to 11} per cent. per annum. The ordinary shares of this 
company—l, all paid—are being bought in the open market at 
51s. 6d. The directors state that the works have during the year 
turned out a large amount of ordnance, ordnance stores, and 
ships of war, and that every department of the works has been 
fully occupied. They add that the year should be regarded as 
one of more than ordinary prosperity. They value the company’s 
property at £2,544,311, Messrs, Sadler and Co., Middlesbrough, 
in the year ended June 30th, made a profit of £27,359, and will 
pay 4 per cent. to the ordinary shareholders, add £1500 to the 
reserve fund, and carry forward a balance of £5413. 

Messrs. Baister and Vincent Raven, of the North-Eastern Rail- 
way locomotive department at Darlington, have invented a new 
automatic fog signal, which is now in course of being practically 
tested on the line. The invention consists of an apparatus of 
which one portion is affixed to the engine and another works with 
the signal, so that when the latter is set at danger a pendulum 
lever on the engine comes in contact with a wing plate on the line 
and causes a whistle—distinct from the engine whistle—to sound 
inside the driver's cab. The whistle continues to sound until 
topped by an attach t to be worked by hand by the driver. 
Eight engines have been fitted with the apparatus and have com- 
menced running with main line trains this week, the automatic 
signal being worked at a number of points between York and 
Alnwick. So far the apparatus has given satisfaction, whether 
the trains have been running quickly or slowly. 

The coal trade cannot be described as satisfactory, and especially 
is this so in regard to the steam coal branch, which at this season 
of the year should be at its busiest, but is far from being really 
active, and the price of best Northumberland steam coal has been 
lowered to 8s, per ton, f.o.b., where a short time ago 8s. 6d. could 
be got. Best Durham gas coals are at 6s. 6d., f.o.b., but sales are 
few ; deliveries are large, but they are in satisfaction of long con- 

Bunker coals are in fair request for steamers that are sent 
in ballast to the United States to share in the grain carrying trade, 
and they are taking enough fuel to last them out and home. 
Blast furnace coke is firm at 13s, 3d. per ton delivered Middles- 
brough, and wr foundry coke is 14s. 6d. to 15s. 6d. f.o.b. 

Mr. J. T. Todd, for many years mai r of the Adelaide ard 
St. Helen’s Collieries, owned by Messrs. Pease and Partners, near 
Bishop Auckland, has been appointed manager for the Blackwell 
Coal Company, of the Alfreton, Shirland, and Blackwell Collieries, 
in Derbyshire. Mr. William Ridley, West Pelton Colliery, 
Durham, has been appointed manager of the extensive Houghton 
Collieries, belonging to the Lambton Collieries Company, Mr. 
James Stokoe having resigned. 

The men and boys at the Haswell Colliery, Durham, to the 
number of about 1800, have received notices to terminate their 
en ments, and the pit is to be closed; and at py agers es | 
collieries operations in some of the seams which cannot be work 
except at a loss are to be stopped. The strikes at the — 
Littleburn, and Hutton Henry Collieries, which have | for 
nine weeks, and which arose through the house rent question, are 
to be continued, that having been decided by a ballot of the whole 
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of the miners in the county, who are supporting the strikers. 
The Government report as to the Brauncepeth Colliery explosion, 

where twenty lives were lost, to firing gunpowder, which ignited 

the coal dust, That was also the finding of the coroner's jury. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron market has been fairly steady this week, but it is 
reported by merchants that there is an absence of speculative 
dealing, as a result of the unsettled state of political affairs. A 
fear that it may be necessary to employ armed force at Con- 
stantinople has caused an uneasy feeling, and this has been in- 
tensified by the dynamitard arrests. Business was dull at the 
beginning of the week in Glasgow pig iron market, but prices 
were steady to firm, and there was ultimately some improvement, 
both as regards price and the quantity of iron changing hands. 
For Paice 24 40,000 tons of warrants were reported to have been 
done on Soaday. A limited business took place in Cleveland 
warrants. Hematite iron was very quiet. e transactions in 
Scotch warrants were from 46s, 2d. to 46s. 44d. cash, and 46s. 4d. 
to 463. 6d. one month. Cleveland warrants were done at 37s. 84d. 
to 383. cash, and 37s. 1ld. to 38s. 2d. one month. Cumberland 
hematite sold at 47s. 1d. cash, and up to 47. 5d. for delivery in 
one month. 

The output of pig iron is well maintained, indeed there has been 
an increase in that of ordinary iron since last week, by the lighting 
of an additional furnace at Coltness. There are now forty-five 
furnaces producing ordinary twenty-eight hematite and five basic 
iron, the total of seventy-eight comparing with seventy-six at this 
time last year. In September, 1895, there were fifty furnaces 
makingordinary pigs against forty-five at present, but on the other 
hand only twenty-one furnaces were producing hematite pigs a year 
ago against twenty-eight just now, but impression seems to be 
gaining und that the supply of hematite pig iron is getting 
rather ahead of current requirements, and this view may partly 
account for the apathy that is shown in the market with regard to 
hematite warrants. 

Scotch makers’ pig iron is in active demand, especially for home 
use, and the prices are steady to firm:—Govan, Monkland, and 
Carnbroe, Nos. 1 are quo f.o.b. at Glasgow, 47s.; No. 3, 
453. 6d.; Clyde, No. 1, 49s.; No. 3, 47s.; Calder and Summerlee, 
No. 1, 503.; Nos. 3, 47s. 6d.; Gartsherrie, No. 1, 503.; No. 3, 48s. ; 
Coltness, No. 1, 52s. 6d.; No. 3, 48s. 6d.; Glergarnock at Ardros- 
san, No. 1, 49s. 64.; No. 3, 45s. 6d.; Eglinton, No. 1, 47s. 6d.; 
No. 3, 45s. 6d.; Dalmellington at Ayr, No. 1, 46s. 6d.; No. 3, 
44:, 6d.; Shotts, at Leith, No. 1, 52s.; No. 3, 48s. 6d. 

There is no improvement in the foreign shipment of Scotch pig 
iron, and it is doubtful if there can be eee 9 expansion in this 
department of the trade during what remains of the present ship- 
ping season. The clearances from Scottish ports in the past 
week amounted to only 5804. tons, compared with 8353 tons in the 
corresponding week of last year. To Holland there was sent 
525 tons; Germany, 450 tons; Russia, 420 tons; United States, 
125 tons; India, 295 tons.; Australia, 205 tons ; France, 43 tons ; 
Belgium, 30 tons ; China, 25 tons ; other countries, 135 tons; the 
coastwise shipments being 3551 tons, against 5044 tons in the same 
week of 1895. 

The finished iron branches are well reported on gencrally. For 
malleable iron there is a large and steady inquiry. At the same 
time the supply is so ample that prices do not show much altera- 
tion. The foundries are for the most part engaged on steady 
orders, although in these there is a great deal of variety. Marine 
and general engineers and boiler makers are busy. Pipe makers 
are gone p employed. The tube trade is very active with 
both home and export work. Locomotive engineers have important 
contracts in the course of execution. 

The coal trade is in a more active state, the tone being firmer 
allround. At the same time it is worthy of note that the action 
of the colliers has evidently a d deal to do with the stiffness 
that prevails. In not a few districts the colliers have been re- 
stricting the output in the hope of creating an artificial scarcity of 
coals. They anticipate that this policy will be to their advantage, 
but it is feared that if they succeed in forcing up prices to an 
abnormal extent the trade will suffer. Shippers to very for- 
midable competitors, and they find it a most difficult matter to 
hold their own in foreign markets. This is particularly the case 
on the Continent, where low railway rates are enabling home pro- 
ducers to increase their hold on the trade of even seaport towns. 
The aggregate shipments from Scottish ports in the past week 
amounted to 157,077 tons, compared with 164,367 in the preceding 
week, and 140,447 in the same week of 1895. In the Glasgow 
market there is a good demand for all classes of coal about former 
prices, and in Ayrshire the trade is steady, without any advance 
in rates. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE seventh annual gathering of the Federated Institution of 
Mining Engineers was opened on Tuesday at Cardiff, and an inte- 
resting programme was n. The report of the Council showed 
that the number of the members had increased from 1239 in 1889-90 
to 2380 in 1895-6, and urged the members to use their best influ- 
ence in favour of federation, enumerating the signal advantages 
likely to follow. The name of the new president was announced 

‘to be Mr. L. Wood, Newcastle; Sir W. T. Lewis one of the vice- 
presidents. During the opening meeting a number of interesting 
and valuable papers were read, those on ‘‘The Anthracite Coal- 
field,” ‘‘ Haulage,” and ‘‘Coal Explosions,” being very notable. 
Daring the week visits will be paid to leading collieries. 

The steam coal trade last week was not so brisk as was expected, 
and shipments fell below the late average. Towards the end of the 
week there was a slight increase in prompt shipment, and mid-week 
demand was reported as being fair for best, for seconds, and drys 
only moderate. Latest prices Cardiff were as follows :—Best steam 
coal, 103. to 10s. 3d.: seconds, 9s. 3d. to 9s. 6d.; drys, 8s. 6d. to 
9s.; best Monmouthshire, 8s. 3d. te 8s. 6d.; seconds, 7s. 9d. to 8s.; 
_ small, 4s, 9d. to 5s.; seconds, 4s. 3d. to 4s, 6d.; drys, 33, 9d. 
to 4s, 

House coal shows the usual upward sign of increasing price and 
demand, which are expected at this time of the year. Latest 
figures are, Cardiff :—Best house coal, 10s. to 10s. 3a; Rhondda 
No. 3 10s, to 10s, 3d.; brush, 9s.; small, 7s. 9d. to 8s. 3d.; No. 2 
Rhondda large, 6s. 9d. to 7s. 6d.; through, 6s. to 6s. 3d.; small, 
4s, 6d. to 4s. 9d. Coke continues in good demand, prices firm ; 
14s. to 22s,, according to quality. 

Swansea coal trade is by no means brisk. Anthracite moderate 
inquiry. Some of the anthracite collieries are more active than 
others. I note that Abercrave is so. A re-start has been made 
at Resolven, the coal of which holds a middle position between 
steam and anthracite. Cory Brothers are stated to be working 
this colliery. Glassbrook Brothers, I hear, are sinking two new 
pits near Swansea, The coal trade of the port lately has only just 
touched the average. Prices are unchanged. Newport, Mon., 
coal business has been rather slack to foreign destinations. 

I am waiting with some degree of amused expectation to see the 
final scheme which the colliers are going to propound to coalowners 
on the matter of the underselling of coal, to which reference was 
madein THE ENGINEER last week. On Tuesday the workmen’s 
section of the Sliding Scale Committee met at Cardiff to discuss the 
scheme in private, and at the close the final scheme was adopted 
and agreed upon. There were representatives of each of the dis- 
tricts present, and the chair was taken by Mr. W. Abraham, M.P. 
Probably in a few days the scheme will be made public. The 
more common-sense portion of the colliers are dubious of any 


practical benefit resulting from the scheme, but rather otherwise, 
if it has the elements of interference about it. 

Mr. W. Wood and Mr. Green will succeed Mr. Bailey at Plymouth 
Collieries, Mr. Hankey retaining the financial direction. 

I was pleased this week to note a great deal more activity in the 
steel and tin-plate districts. At several, where there had 
been prolonged stoppages, the gathering of steel bars, coke, small 
coal, and coal, bespoke preparations for a re-start. Clayton tin- 
plate works were re-started this week, and differences with the 
men healed. There was also a little upset at the Villiers tin-plate 
works, but it only lasted a day, and habe is a better — for 
Cwmfelin, thanks to the action of Sir J. D. Llewelyn. Wright and 
Butler’s Works, at Gowerton, and at Landore this week were in 
good work, and considerable activity characterised the Mannesmann 
Tube Company, where a new mill has been started ; 1400 men are 


— In the Swansea district the demand for finished iron 
and steel is greater than the production. Swansea blast furnaces 
are busy. 


I must not omit to note that at Wright and Butler’s steel 
works a new cogging will is preparing, and when ready a fourth 
furnace will be built. The Llansamlet Smelting Works, which 
came under my notice this week, are working full time. Spelter 
works are not so brisk. I hear that the seven furnaces at the 
Upper Forest Steel Works are turning out quite an average, and 
a similar good report comes from the Duffryn furnaces. The 
canal mischief having been repaired, the Forest, Duffryn, Morris- 
ton, and Beaufort Works are now doing full time. With the end- 
ing of the drought, general activity seems likely. 

Steel rails are in marked demand, and as will be seen by the 
last quotations, there is a quiet improvement in price, heavy being 
firmly held at £4 12s. 6d. to £4 153s. On ’Change, Cardiff, this 
week the following quotations ruled :—Light sections of steel rails, 
£5 12s. 61. to £5 15s.; Bessemer bar, £4 7s. 6d. to £4 10s.; 
Siemens best bars, £4 10s. to £4 12s. 6d. 

There was a fair consignment of tin-plate bars sent from the 
Merthyr district this week to the West of Wales, the heavy rains 
of late having at length brought about some degree of activity at 
the mills. A thorough re-start is now to all appearance only a 
question of a few days at Dowlais, which has been one of the 
greatest sufferers from the drought. Orders for rail bars and 
smail goods are held, and an active season is likely. 

Swansea quotations this week, iron and steel, were as follows :— 
Pig iron, Glasgow warrants, 463. 34d.; Middlesbrough, No. 
3, 37s. 11d.; hematite, 453. 04d. wee ae mag of pig have increased, 
but prices, as will be seen, are slightly less. elsh bars, £5 10-, 
to £5 15s. Iron and steel plates, £6 15s. to £6 17s. 6d.; steel rails, 
heavy sections, £4 12s. 6d. to £4 15s.; light, £5 12s. 6d. to 
£5 15s. Bessemer steei bars, £4 7s. 6d. to £4 10s.; Siemens, 
£4 10s. to £4 12s, 6d.; all delivered in district, net, cash. Tin- 
plates :—Bessemer steel coke, 10s. to 10s. 3d.; Siemens, 10s. 3d. to 
10s. 6d.; ternes, 17s. 6d. to 22s. 1d.; best charcoal, 14s. to 14s. 64. 
Block tin, £58s. 2s. 6d. to £58s. 5s. 

The announcement made locally that nearly 100,000 boxes of 
tin-plates were ship last week from Swansea aroused the hope 
that the long hoped-for ‘‘turn” had come, but investigation was 
not so satisfactory. The total shipment was 90,000 boxes, and, as 
tonnage the previous week was very scanty, this did not give so 
large a reduction in stock as was rumoured. The exact condition 
of things is as follows:—Shipments last week, 90,919 boxes ; 
received from works, 34,864 boxes ; present stock, 130,807 boxes, 
as compared with 186,862 boxes the previous week, and with 
132,564 boxes this date last year. Compared with August, 1895, 
the shipments last month showed a falling off in Russian, Portu- 

ese, American, Austrian, and Japan demands, but an increase 
in German, French, and Italian. Prices are steady, but the 
opinion prevails that prospects will not justify several places in 
re-starting. I hear that Treforest Works will be re-started under 
a new proprietary. 

Iam informed by an official of the Tenby and Pembroke Rail- 
way that this line was taken over by the Great Western Railway 
on Monday. Great hopes are entertained in the district that 
henceforth there will be considerable developments and improve- 
ments. 

The patent fuel trade at Swansea was tolerably brisk last week, 
nearly 10,000 tons having been exported. Prices, Cardiff and 
Swansea, 9s. 9d. to 10s. Pitw unchanged. Briton Ferry 
reports are favourable, the make of steel bars and ingots and the 
output of pig iron have been wel! maintained, and the mills at the 
Gwalia, Vernon, Villiers, Baglan Bay, and Earlswood were last 
week in full operation. 

One of the visitors to Bilbao informed me this week that the 
fears respecting the early exhaustion of the ore there may be 
safely discarded, and as being about on a par with the often 
reiterated rumour of the exhaustion of Welsh coal. 

Rumours are afloat that Barry is going to make a bid for the 
Rhymney Railway. This cannot be authenticated, but important 
action may be expected in various 4 :arters. I hear of movements 
with a view to the securing of large tracts of virgin coal land, but 
must wait developments, Theelectriclight and power movements 
at Dowlais are advancing. I shall notice fully shortly. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE favourable position of the iron market is well maintained, 
and prices are firm at recently quoted figures, with a tendency to 
go higher. The blast furnace works are as busily occupied as they 
possibly can be, orders offering largely from all sources, 
Increasing activity is reported in the various departments of the 
Silesian iron industry. Special firmness can be perceived in the 
bar and girder trade, demand being healthy and regular, rather 
than brisk, but quotations exhibit much stiffness, and have even 
moved upwards in a few instances. Exports have, on the whole, 
continued satisfactory. A gratifying feature of the business this 
season is the steady improvement in the demand for all sorts of 
plates, which had been somewhat dull during the two preceding 
ears, 
: The tube mills and the machine and wagon factories continue 
busy, and the prices fetched are rather paying. 
A fair business is transacted on the Austro-Hungarian iron 
market, and makers are kept pretty well supplied with work; but 
many more orders could conveniently be dealt with. The export 
trade in tools to the East has been slightly improving of late, and 
also in nails some rather heavy sales have been effected, but the 
prices obtained are not satisfactory. Official quotations are:— 
Common pig iron, 45°50 to 70 fl.; grey pig iron, 48 to 51 fl.; 
Bessemer, 48 to 51 fl. Ingots, Bessemer, Carinthian, and Styrian, 
76 to 80 fi., free Vienra. Merchant bars, 115 to 120 fi.; steel 
plates, 142 to 165 fl.; boiler plates, 180 fl.; tank plates, 135ft.; 
galvanised sheets, 210 to 265 fl.; girders, 111 to 125 fi.; all per ton. 
Tin sheets cost 26 fl. per box. 
From the French iron market the accounts received are, with 
few exceptions, favourable. Existing orders will keep the works 
well engaged for weeks to come. Paris dealers desire a more 
active business, consumption in merchant iron having slightl 
decreased of late, but this is generally looked upon as a speculator’s 
manceuvre, and prices have been firmly maintained on 166f. p.t. 
for bars and 75h, p.t. for girders in iron and steel. The activity 
in the building line is particularly brisk, and the demand in 
structural iron will doubtlessly increase with the bogies of the 
preliminary work for the Exhibition. According to French papers 
the net of railroads in and around Paris is to be considerably 
enlarged ; the West Railway is building a large bridge across the 
Seine to effect a communication between the ero and the 
Champs de Mars ; the same company is also laying down a second 
track on the line Courcelles-Auteuil. 
Since last report several large orders for railway rolling stock 


——$<— 
for ten heavy tender locomotives, and a rail works in St, Etienn 
was granted the supply of rails for the Paris-Lyon Railway which 
will secure regular employment till 1900. In ‘a day or tio lai 
lots—there is talk of several thousand tons—of plates for Wes 
purposes will be given out. It may be added that during the 
first seven months of present year import in pig iron, malleable 
iron, and steel to France has increased 10 per cent., total import 
co | to 80,556 t. a 

The Belgian iron market is still showing the same bright f 
that has been noticeable for weeks. Noteworthy alae te 
not taken place, but it is expected that prices, both for raw and 
manufactured iron, will be furtber advanced before long. Ten. 
derings for locomotives and passenger cars for the Belgian State 
Railways will take place on the 16th and 23rd of present month 
Girders and plates remain particularly active. Current quotations 
are :—Basic, 62f.; forge pig No. 1, 60f.; common forge, 55¢.- 
Luxemburg forge No. 3, 54ft.; merchant bars No. 2, 127-50f: 
No. 3, 182f.; girders in iron and steel, 127:50f., f.o.b. Antwerp: 
the same for home demand, 137f. to 142f.; angles, 145f. at works: 
plates No, 2, 142:50f.; No, 3, 152 50f.; No. 187 50f.; steel rails’ 
= all per ton, i 

t is gratifying to be able to report a steadily increasing actiyi 
on the Rhenish- Westphalian va pater Beesy madiiees kort 
been made upon the week, especially in manufactured iron, demand 
and consumption having been very extensive, 

Much firmness t ep-trand in pig iron ; the blast furnace works are 
in most cases sold forward with their full make till end of first 
quarter of 1897, and there is naturally a hopeful and lively tone 
prevailing, and producers, especially in the Siegerland, are gene- 
rally inclined to raise their quotations. However, it would certainly 
be advisable to refrain from too rapid advances, present quotations 
of M. 55 _ for good forge quality and 58f. p.t. for Luxemburg 
— pig leaving a fair profit to the makers. e rolling mills are 
with very few exceptions, engaged to their full capacity, and have 
to stipulate for long terms of delivery. Bars and hoops do not 
show any slackening off in demand, the former being sold at 
M. 126 to 130 p.t. Plenty of orders have come in for angles and 
sectional iron.t The girder mills are scarcely able to meet the 
requirements which have continued to increase of late. Only in 
drawn wire a poor trade is still doing, although, when compared 
to former weeks, demand has teen slightly improving just recently 
but prices are too low to satisfy even the most moderate claims, 
The wagon factories are all vigorously occupied, withgood prospects 
for the future ; the same may be told of the foundries and machine 
factories, 

During August of present year 3,268,810 t. coal and coke were 
sent from the Ruhr district, against 3,098,700 t. in the same month 
the year before; from the Saar district the shipments amounted 
to 482,220 t., against 440,920 t.; from Silesia 1,308 280 t., against 
1,262,000 t., and from the three districts together 5,059,310 t., 
against 4,801,620 t. last year. This shows an increase of 5:5 per 
cent. for the Ruhr district, 9 °3 per cent. for the Saar district, and 
3°7 per cent. for Silesia. Total output of coal during the first eight 
months of present year was for the Ruhr district 24,580,230 t., 
against 22,545,410 t.; for the Saar district 3,844,670 t., against 
3 346,770 t.; for Silesia 9,033,430 t., against 8,156,010 t., and for 
the three districts together 37,458,330 t., against 34,048,190 t. for 
the corresponding period the year before. 

Reference has been made in former letters to the continually 
increasiag German export in iron and iron manufactured goods 
to Russia. According to statistical statements published in the 
Rhenish- Westphalian Gazette, exports to Russia during the first six 
months of present year amounted to 1,150,000 t., against 425,000 t. 
for the same period in 1893; this shows an increase of more than 





160 per cent. 
German Export to Russia. 
January —June, 1806, January—June, 1893. 
100 kilos. 100 kilos. 
Pig iron .. 24,112 22,374 
Angles . 171,357 61,671 
Rails .. See ot ee ee 
Se eee, eer 
Plates, sheets .. . 318,300 84,315 
Castings 9,514 4,547 
a ara ae 2,750 
Manufactured goods 90,182 47,085 
Hardware... .. .. 7,748 3,709 


Export in machines to Russia has also considerably increased. 

A few days ago the Prussian State Railways granted orders for 240 
locomotives to Hendschel, Kassel; Egestorff, Hanover ; Schwartz- 
kopf, Berlin ; Borsig, Berlin ; Vulcan, Stettin ; total value amounting 
to twelve million marks, On the German coal market demand has 
been steadily increasing during the last weeks, and output had to 
be raised in consequence, This year dealers are purchasing their 
requirements in house coal rather earlier than usually ; the sugar 
mills are also buying more largely than they generally do in 
autumn. Quotations for both engine and house coal are firm, and 
show some inclination to rise. Coke improves in price and in 
demand, and there is likewise considerable briskness noticeable in 
artificial coal, 

During the last five years no less than twenty-four Belgian, 
Franco-Belgian, and Russian-Belgian works, with a capital of 
159,150,000f., have been erected in South Russia, especially in the 
Donetz district. Three-quarters of this capital is Belgian. When 
to this are added the works that are exclusively Russian, German, 
or French, it appears that no less than 276, 600, 000f. have been 
spent for industrial purposes in South Russia. 








AMERICAN NOTES. 
(From our own Oorrespondent.) 
New York, September 9th. 


THE monetary conditions have greatly improved by the receipt 
of twelve and a-half million dollars in gold from ab As much 
more will certainly arrive this week. Business has already begun 
to improve in a general way. The iron trade has felt some favour- 
able influence, Prices remain low, and buyers are purchasing only 
for work secured. The tendency is towards improvement, but it 
will be slow. Productive capacity is still far in excess of demand, 
and production is slightly in excess, especially in pig iron. Large 
- eae mag transactions are reported in Southern markets, and if 
there is further encouragement, more iron will change hands. 
There is a strong disposition in certain quarters to buy largely 
of foundry, forge, and Bessemer, to take advantage of an upward 
movement that is looked for. Advices from several Western 
markets reveal an apathy that is unusual at this season 
of the year. Small sales are reported in all products, In 
some markets higher pig iron prices are counted on for 
October, because of the sharp restriction of production and 
the exhaustion of supplies among consumers. Southern furnaces 
have already. her 3 up prices for early winter delivery. 
Bessemer iron has been advanced. Less coke is being made than 
for many years. Pipe is lower than for years. The demand for 
sheet continues quiet. Steel bars are a little firmer. Prospects 
are fair for structural iron, and all manufacturers have negotia- 
tions progressing for large autumn deliveries. The construction of 
two or three pipe lines is projected, but work will not begin until 
spring. e disappearance of stringency in the money market 
will undoubtedly be followed by a general though perhaps not rapid 
improvement. The commercial failures for the month of August 
have been exceptionally large. 








Tue necessary steps have been taken for the imme- 
diate extension of the Beira Railway from its present terminus at 











have been given out. One locomotive factory secured a contract 





Chimoio to Umtali, the first township situated within the borders 
of the British South Africa Company’s territory, 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When inventions have been ‘‘communicated " the 
*name and address of the communicating party are 
printed in italics. 


2nd September, 1896. 

19,377. CycLE HANDLE-BAR ATracuMeEnt, KE. W. Bohle, 
Birmingham. 

19,378. Horse Sappuxs, R. H. Taunton and G. 
Holloway, Birmingharsa. 

19,879. _ RNING CREAM, R. Swann and J. Wilson, 
Presto1 

19,380. Cros Train for Common Roaps, I. Morris, 
Dudle 

19, $81. CoaL Macuines, W. E, Garforth, R. Sutcliffe, 
and W. Buxton, Leeds. 

19,382, BICYCLE, P. M. Staunton, Dublin. 


19,383. Heater, W. Fairweather. -+(C. A. Lindvall, 
‘Swede n.) 
19,384. FLANGED TUBE MANUFACTURE, W. Malam, Man- 


chester. 

19,385. Bar, J. Dean, Eccles. 

19,386. RoLLER Coverina, J. Kippax and W. Entwistle, 
London. 

19,387. Barres, E. Ball, Birmingham. 

19,388. Carts, H. C. Askwith, London, 

19,389. DETACHABLE GEAR Casz, O. Tilley, Leicester- 
shire. 

19,300. ACCELERATING Power, J. R. Gibson and R. 
Dorrett, London. 

19,301. Pires for Smoxina, A. J. and E. J. Paddy, 
London. 

19,392. FastenrNosfor SASHES, F. and A. G. Woodward, 
London. 

19,398, Kwitrinc Macuiyes, J. Hoare and G. Braund, 
‘London. 

19,304. Sropprnc Horses, A. J. Boult.—(J. Haller, Bel- 
quam. 

19,395. Pumps for Inriatino Tires, A. A. 
London, 

19,396. Lamp, J. D. Lawrence, London. 

19,397. MACHINERY ATTACHMENT, W. Harris and J. 
Haylock, London. 

19,398. VARIABLE TURBINE WHEEL, B. and B. Russell, 
London. 

19,399. EvecrricaL Coatine of Tunes, W. 8. 
London. 

19,400. Fire Escape Apparatus, H. Mandelartz, Ger- 
many. 

19,401, Perronminc Tapestry, N. A. Raaum and E. 
Turnor, London, 


Dumas, 


Rawson, 


19,402. Supptyine Fue to Furnaces, G. Opitz, 
London. 
19,403. Baas, C. Adcock, London. 


19,404. Locks, H. R. Davies, London, 

19.405. Continuous SaruRaATION Apparatus, E. Dieble, 
London. 

19,406. STAPLE-PULLERS, A. H. Russell, London. 

19,407. Bicycie, 8. Baner, London. 

19,408. Brusn, F. Zelinski, London. 

19,409. Houper for Curtain Rops, A. J. Billing, 
London. 

19,410. IRon MaNnuFacture, J. Lones and E. Holden, 
London, 

19,411. Axte Crip Manuracrure, J. Lones and E. 
Holden, London. 

19,412. Power UTILISING APPARATUS, 
cott, London. 

19,413. Cycte Houper, F. E. 8 

19,414. ADVERTISING Signs and Factias, J. 
London. 

19,415. Evecrric Raitways, F. C. Esmond, London. 

19,416. Conveyor for Sanp, A. E. Pugh.—(@. Jreland, 
South Africa.) 

19,417. Cycte Waeets, W. H. Blackwell, London. 

19,418. Strap Buckie, P. A. Newton.—(W. M. Coward, 
Australia.) 

19,419. ARTIFICIAL Stone, A. McLean, London. 

19,420. Moron Venicies, G. Langer and D, Weston, 
London, 

19,421. SHart Bearinos, W. P. Thompson.—{//. Eyelsehr, 
Germany.) 

19,422. Bicyctes, W. P. 
United States.) 

19,423. Covers for Recerracies, &c., A. 
London, 

19,424. Hooks, &c., 
Manchester. 

19,425, PeramBuLators, &c., A. Heath, Birmingham. 

19,426. Lamps, T, H. Brough, Manchester. 

19,427, Prope.cers, R. P. Asbridge, Liverpool. 

19,428, TREATMENT of TEXTILE MATERIALS, J. Schneider, 
Manchester. 

er Pipe REPAIRING APPLIANCE, J. C. 

H. Bowler, Manchester. 

19, yr WATER Taps, J. C. Spragg and W. H. Bowler, 
Manchester. 

19,431. Powper, L. L, Legludie, London. 

19,432. Watcu Howpers, A . W. Gamage and G. A. Bol- 
ton, London. 

19,438. Pepars, A. W. Gamage and G. A. Bolton, 


C. M. Westma- 


tuart, London. 
C. Burton, 


Thompson.—(H. K. Brooks, 
Naldrett, 
J. C. 


Spragg and W. H. Bowler, 


Spragg and 


London. 
19,434. Borrites, R. Elsdon and F. W. Pulling, 
London. 
19,435. Automatic Orpwances, C. von Hanneken, 


London. 

19,436, Bicyce.es, H. Brampton, London. 

19, "487. Raitway Swircu Levers, G. J. M. Vanneste, 
London. 

19,438. Horse Cottars, J. R. Hart, London. 

_— Jackets, N. P, ‘Duncan, London. 

19,440, MuciLace Borttes, C. A. Biorn and J. M. Jones, 
London. 

19,441. Hinees, C. T. Gottschau, London. 

19 412. Toys, J. Crabtree, London. 

19,443, Borers, E. Lagosse, London. 

19,444. JACQUARD MEcuaNIsM, J. Reixach and H. Scott, 
London. 

19,445. UMBRELLAS and Parasoxs, F. W. 
London. 

19 446. PHorocraPH Apparatus, L. Korsten, G. Melies, 
L. Reulos, London. 

19,447. SPREADING 
London. 

19,448, SANDWicH Boarp, G. Dolton and R. H. Frost, 
London. 

19, yo = Le WHEELS, B. T. King.—(B. Thiang, South 

rica. 

19 450. Busk Manuracture, F, J. Beaumont and W. J. 

Jones, London, 


Chambers, 


Water Device, H. T. Wright, 


8rd September, 1896. 


19 451, Ses.acerne Outer VentiLator, J. Taylor, 
Rochdal ; 
19.452, oll R. Farmer, Sheffield. 

19,458. TREE for WEARING APPAREL, T. J. Mercer, 


igo. 
19.854 Conveyors, R. V. Broodbank and E. 8. Hough, 
19, 5, Swircus, 8. P. Thompson and M. W. Morland, 


19,456, ELEctRIc System, 


8. P. . W. 
Morland, one Ay P. Thompson and M. W. 


19, 457. Forks, W. Burgess, Sussex. 
= REFLECTOR for Licuts, J. J. Spoor, Newcastle- 
-Tyne 


19,459. Cyvcte Hanpirs, J. R. ove, Birmingham. 


19, 

fi ee Wueets, W. G. and E. A. Crossley, 
461. Woven F . Fi 

et se ig ‘ABRICs, R. Fitton and H. Tattersall, 


19,462. Fintinc Maton Boxes, A. Schuster, Mar- 
chester. 


19,463, Setr-Lu 
nal S orb os BRICATING SHEAVE, A. and W. Swin- 


19,464, WATER-TUBE Steam Boi.er, 


E. N. Mason, Col- 


19,465. Castors of Meratiic Bepsreaps, G. Dawes, 
Birmingham. 

19,466. CycLe A1TACHMENT, W. R. Rooth, J. Bennett, 
and H. B. Mayfield, Nottingham. 

19.467, Torpepo Mecuanism, A. G. Bessemer, jun., 
London 

19,463. A Toy Foo1BaL.t Game, D. Martin, Glasgow. 

19.469. SURROUNDING Evecrric Licuts with Grass, 
E. J. Macready, Cheshire, 

—— Sapp es for VeLocirepes, G. G. Smith, Liver- 
poo: . 

19,471. WATER-cLOseT TippeRs, W. Oates and J. J. 
Green, Halifax. 

19 472. Brackets for Hotpine Pays, 8. J. Fane, Man- 
chester. 

19,478. Cyciist’s Pocket Brusu, F. F. Edwards, 
Upper Bangor. 

19,474. Fasrenincs of Lips of Tins, F. A. Rhodes, Bir- 
mingham. 

19,475. Toe Cures for Cycies, F. A. Rhodes, Birming- 


am. 
19,476. Cycie Cuains, F. A. Rhodes, Birmingham. 





a Tap for Casks, W. A. Carson and F, W. Parry, 

LCCIeS, 

19,478. Maxine Row 1ocks, T. A. Hughes, Wolver- 
hampton. 

19,479. NoN-PERFORATED Letrer Carp, J. Eayrs, 
Buxton. 

19,480. Driving CentRiruGAL Macutiyes, R. William- 


son, Glasgow. 


19,481. Reversinc Broom Heaps, J. Nicoll, Birming- 
ham. 
19,482. Tureapinc Weavers’ Suutrves, N. Browne. 


+E. Wagner, Russia.) 
19.483. Compressors and Pumps, W. O. Thomas, King’s 


Lynn. 

19,484. Lanes for GaRMENTs, R. and W. Whitehead, 
London. 

19,485. Drivinc Gear for Bicycies, C. H. Parsons, 
Cardiff. 

19,486. Sasu Fasteners, W. H. Hartley and 8. Bennett, 
Liverpool. 

19,487. Caps for Gas Licutine, F. H. Bonnefin and D. 
Hancock, London. 

19,488. HorsesHoes, W. B. Bromley, Folkestone. 

19,489. Morive Power for Farmine Implements, W.G. 
Potter, London. 

os 7 ogee Sream Water Heater, J. 8. Calkins, 
vondon. 

19,491. TuHrmptes, W. H. and J. R. Caldecourt, 
London. 

19,492. VenicLe WHEELS, G. Castle, London. 

19,493. Burner for Sipe Licuts for SaILine VEessELs, 

. Mayston, Great Yarmouth. 

19, 494. Rapiators for VE NTILATING, E. W. Johnson, 
London. 

19,495. ApveRTISING, E. Fletcher and R. B. Eastman, 
London. 

19,496. BoBBins, 
London. 

19,497. SrkAM Raprators, E. E. Gold, London. 

19,498. Packine Cases, J. Mounet and A. Bertrand, 
London. 

19,499. APPLIANCES for T 
fern, London. 

19,500. Skatino Casks, T. Parry and H,. A. 
Manchester. 

19,501. ELecrric Licut Conpvuits, B. M. Drake and J. 
M. Gorham, London. 

19,502. Rupper Tires and WHEEL Rims, E. C. F. Otto, 
London. 

19,503. Fisre Feepinc Apparatus, W. R. Lake.—(J. 
M. Blaisdell and B, V. Page, United States.) 


&c., G. Paley and J. A. Sutcliffe, 


PApPING Casks, V. W. H. Red- 
Skinner, 


19,504. Pumps for InrLatinc Tires, W. F. Brown, 
London. 

19,505. ELecrRicaLLy TREATING MATERIALS, H. Maxim, 
London. 

19,506. Covertnas for Dryrnca Bricks, E. Pratt, 
London. 

19,507. ErecrricaL Arc Lamps, &c., H.C. Madsen, 
London. 

19,508. Corn-FREeD DeLivery Macuines, P. Leoni, 
London. 

19,509. Devices for CLostnc Doors, J. F. Forster, 
London. 


19,510, Preumatic Burrers, J. Waterhouse and W. G. 
Naylor, Liverpool. 

19,511. Bripce Bir for Drivina ANiMALs, A. 

Birmingham. 

19.512. TopuLar BoiLers and Heaters, J. Grubinski, 

London. 

19,513. SHavino Brusues, A. C. ee, London. 

19,514. INrLaTinG Pumps for Cycies, J. C. C. Read, 


London. 
19,515. Feepinc Printinc MacHines, H. Imray.—(4. 
O. Imray.—{The Society 


Lagerman, Sweden.) 

19,516. CoLournING MATTERS, 

of Chemical Industry in Basle, Switzerland.) 

19,517. TurNinG Over Music Sueets, T. W. Clarke, 

London. 

19,518. Borrie Stoppers, J. Legg, London. 

19,519. Harr Brusaes, G. E. Hanson, London. 

19,520. HanpLe Bars of Cycies, G. H. Hendra, 

London. 

19,521. Perroteum Licatine and Heatine, J. 8. V. 
Bickford, London. 

19,522. AceryLENE Gas Lamps, V. H. F. 

Brussels. 

19,523. Raitway WHEELS, A. R. V. 

antho, London. 

19, 524, CRUSHING ALMONDS and the like, W. J. Schabik, 

London. 

19,525. Penci, SHARPENING APPLIANCE, 

endom, 


Amyes, 


de Sonis, 


Dutezynski and G. 





T. Hawkins, 


19,526. Cycte HanpLes and Pepa. Paps, J. Watson, 
London. 

19,527. BaLance CycLe Drivine Gear, R. W. Elston, 
London. 

19,528. Dynamo Execrric Macuines, 8. A. Nash, 
London. 


19,529. Preumatic Tires, P. E. Doolittle, London. 


4th September, 1896. 


19,530. - RIBBLER or CARDING Enarne, C. E. Crowther, 
Halif 

19,5381. i for Borrxc Lvues, H. W. L. MacW. Bourke, 
London. 

19,532. Huss for Cycies, H. W. 
London. 

19,533. Auromatic CycLE BBakg, S. and W. T. Waters, 
Tunbridge Wells. 

19,534. AucTiONEERS’ LABELS, P. B. Chadfield, jun., 
Derby. 

19,585. Stream Enoineé EvwipticaL Principat, J. 8. 
Wood, North Shields. 

19,536. IncaNnDEsceNtT Gas Mantis, &c., G. Beck, 
London. 

19,587. Licutine Tosacco in Pipgs, J. Clarkson, Man- 
shester. 

19,538. Furnaces, J. Hill, Glasgow. 

19,539. Tire for CycLes and VrEHICLEs, C. Scrutton, 
Liverpool. 

19,540. Lips for Pans, Ketries, &c., J. Clegg, Staly- 


L. MacW. Bourke, 


bridge. 

19,541. APPLIANCE for FasTENInG Harr, A. L. Kendrick, 
Birmingham. 

19,542. Sor Guns, W. P. Jones and D. W. Wilson, 
Birmingham. 


19,543. Gear Cases, The Presto Gear Case and Com- 
ponents Co., Ld., and H. Lisle, Wolverhampton. 
19,544, VALVES for PNEUMATIC TrREs, J. Litherland, 
Coventry. 

19,545. Pickers for Looms, &c., J. A. and J. Slater, 
Manchester 

19,546. Humipiryinc Apparatus, H. M. Girdwood, 
Manchester. 

19,547. Tip Wacons, J. Page, Swansea. 

19.548. Cycies, J. C. Cannon and A. W. Brightmore, 
Knighton. 

19,549. Steam GENERATORS, T. Rounthwaite, New- 
castle-on- Tyne. 

19,550. Cycie Frames, P. L. Renouf, Birmingham. 





chester, 





19, 551. Rotary Enorng, O. Hawkins, Llantrisaint. 


19,552. BaTrLEBALL, A. Waterhouse, Blackburn. 
Wallace, Grimsby. 

19,554. Device for Catcuinc Morus, &c., F. P. Bates, 
Ley tonstone. 

19,555. ApvertTisING, G. 8. Colvin, Glasgow. 

19,556. Preumatic Runwine Suoes, R. L. Weir, Glas- 


gow. 

19,557, DoUBLE-SEALED GULLEY Traps, I. Russell, Bir- 
mingham. 

19,558. TeLeGRarnH INstTRUMENTS, E. M. D. André, 
London. 


19,559, Repuctne Gear for Venic.es, R. J. Urquhart, 
Manchester. 
19.560. Water Pomp, A. J. Taylor and W. Flint, 
Keighley. 
9,561. Frep-waTeR Heaters, T. F. J. J. 
‘Atkinson, and J. D. Young, Liverpool. 
19,562. Bricks, J. Jones, Loughborough. 
19,568. Cranks and Pepa.s of Cycies, A. T. Andrews, 
Birmingham. 
19,564. Gear Cases and Cuarn Guarps, E. Lycett, 
Coventry. 
19,565. Fanticut Openers, C. F Gray and H. Wilson, 
Birmingham. 
19,566. Usina Compressep Gases, J. R. Cave, Liverpool. 
19.567. Tap for MINERAL WaTER Macuines, M. Reuis, 
Manchester. 
19,568. FLUSHING 
Macclesfield. 
19,569. Carriaces, F. Parker, Brighton. 
19,570. DRAwING-OFF Rouuers, &c., A. and J. E. Farrar, 
Bradford. 
19,571. TEMPERATURE THERMOMETERS, &c., 8. Haley, 
Halifax. 
— Automatic CANDLE ExtTINGUISHER, J. C. Baylee, 


Irwin, 


ARRANGEMENTS, 8. A. Pearson, 


19,578. SpeED METER, J. 8. Millington, Healey. 

19,574. Waterine Can, J. P. Lhez, Brussels. 

19,575. BicycLe Brakes, H. E. Gates, London. 

19,576. Ruxes, Scates, and T-squares, R. H. Riley, 
London. 

19,577. Loom Sprnpte Stups, W. Coley, London. 

19,578. PREVENTING BLockaGE of Spouts, E. Shorrock, 
London. 

19,579. Moistentnc GuMMED SurFAces, J. H. Chamber- 
lain, London. 

19,580. BaLL-BEARING ForeE-CaRRIAGE, F, A. Taylor, 
London. 

19,581. Game, C. H. Rile, London. 

19,582. Sasn Fasrenrnc, G. R. Root, London. 

19,583. AuroMATIC TELEGRAPHIC Key, J. A. Coleman, 
London. 


19,584. Fett SHoutper Paps, &c., W. H. Sladdin, 
Brighouse. 

19,585. Driving Gear of VELOCIPEDEs, F. S. Moore, 
London. 

19,586. Testinc Pyeumatic TrrE Tuses, J. E. Shires, 
London. 

19,587. Gore Crus Carrier, &c., F. W. Brewster, 
London. 


19,588. PHoTroGRAPHIC NEGATIVES and Fits, C. E. Few, 
Sevenoaks. 

19,589. Ark Tubes for Pneumatic 
Frome. 

19,590. Gun Mountinos, A. J. Boult.—{The Bethlehem 
Iron Company, United States.) 

19,591. Dryinc Dyernae Extracts, 8. Smithson, 
London. 

19,592. Fire-crates, E. W. Inman, London. 

19,598. TRANSMITTING Manuscript, L. Cerebotani and 
M. Bernstein, London. 

19,594. Brakes, R. Price, London. 

19,595. Enve.opges, W. Kelsey, London. 

19,596. Tin Openers, C. H. Howlett, London. 

19,597. UMBRELLA HanDig, M. E. Piesold, 8. Timothy, 
and T. A. Thomas, Pentre. 

19,598. Conpensine Steam, W. H. Watkinson, Glas- 


Tires, 8. Watts, 


gow. 

19,599. Comn-FREED SuppLy APPARATUS, 
London. 

19,600. Circ_es for Taktnc Bearinas, Hon. G. Legh, 
London. 

19,601. Lock, S. L. Goldman, London. 

19,602. Frames for VELOcIPEDEs, &c., 
London. 

19,608. DistitLinc Aromatic Waters, P. Auchinachie, 


Showell, 


E. Simpkins, 


H. Forcke, 


mdon. 

19,604. Corp Grooves of SuspenpErRs, C. 
Birmingham. 

19,605. FoorBaLtis, W. Howard, Londoti. 

19,606. Apparatus for Heartixe Hovssgs, H. V. Perfect, 
London. 

19,607. Tires, W. H. F. Bowley, London. 

19,608. Jorsts for Nut Crackers, W. L. Bullows, 
London. 

19,609. Bicycies, J. T. Hall and M. T. Jones, London. 

19,610. Anvits, A. Wachtl, London. 

19,611. Burrons, W. P. Thompson.—(C. Cassandro, o7 

late Raffaele, A. and M. Indiveri, Italy.) 

19,612. CycLe Hanp.es, W. P. Thompson.—({ Hagemann 

and Co., Germany.) 

19,618. Brakes for PNeumatic Tires, P. van Gelder, 
Liverpool. 

19,614. Looms for Weavine Sptits, H. G. Cunliffe and 

. Heap, Manchester. 

19,615. Gear Cases, O. Mason and A. Elliott, Bir- 
mingham. 

19,616. Germination of BaR.ey, K. Pattermann, Man- 


chester. 
19,617. St1RRER for CuLiNaRY Purposes, W. H. Pan- 


nell, London. 

Matcnsox, W. T. Rising and A. Whelpdale, 
London. 

19,619. Carn Gearrino, T. Jennings, London. 

19.620. Creansinc Suips’ Borroms, J. G. Engels, 
London. 

19,621. Jorntrnc Pires, D. G. Brighton and E. M. 
Venning, London. 

19,622. Sincte Line Rattways, F. Tentschert, London. 

19,623. Benpinc Sup Frames, M. H. C. and H. E. C. 
Shann, London. 

19,624. Cycte Hanpie Bars, E. H. Jones and G. W. 
varver, London. 

19,625. Musica Boxes, H. M. F. Blond and L. I. 
Brosse, London. 

19.626. Device for ADVERTISING Purposes, R. T. Vise, 
London. 

19,627. Drawine Hay into Bocrys, W. T. Davidson 
and E. Smith, London. 

19,628. PLaTeN Printine Macuiyes, T. Coulthard, jun., 

London. 


5th September, 1896. 


19,629. Coat Cottars, C. F. M. Piper, Worthing. 
19,680. Nut, Bo.t, and WasHER ComBINED, J. Hanley, 


are. 
19,631. Improvep CycLe Cuips, R. A. Marples, Bir- 
mingham. 
19,632. Propucine Motive Power, H. M. Martin, 
London. 
19,633. Propucine Sitky Errect on Yarys, A. Lieb- 
mann, Manchester. 
19,634, Sounprna the Depru of Water, J. Pottinger, 
Liverpool. 
19,635. Brake for PNeuMATIC WHEELS, W. J. Smith, 
Sheffield. 
19,636. Compounps for Drivine Straps, J. T. Pearson, 
Burnley. 
19,637. CycLe Brakes, P. V. Boston, Birmingham. 
19,688. ExecrricaL Inpicators, I. H. Parsons, 
Leicester. 
19,639. ELectricat Gas Licutine, A. Légé, London. 
19,640. Meta for CycLte Tuses, W. van Wart, F. W. 
Popp, and J. J. Bradley, Birmingham 
19,641. Securinc Cieats, J. Dickie, Newcastle-on- 
T ne 
19, 2. logue Music Leaves, P. Zaytseff, Newcastle- 
on- 
19,6438. —— the Drawers of CuTLERY CASES, 
Aa A. Figorski, Sheffield. 
19,644. CycLe SappLEs and Hanpie-rars, T. Ross, 





lasgow. 


19,5538. BoLLarp, C. D. Holmes, W. J. Wood, and W. 





19, aes, Wapenrnane Cases, '&c., A. A. Haigh, Man- 


19,646. 
Nottingha ham. 
19,647. Faucets, T. J. Fowler, London. 


Cycte Brakes, C. Derry and J. Chapman, 


19,648. Ice VeHIcLes, F. F. Anderson and T. Krauss, 
London. 
19,649. Binpinc SHeets or Form Books, L, Kosby, 


mdon. 

19,650. InsuLators, T. Blankinsop and J. W. Brown, 
London, 

19,651. Motor Cars, W. J. Austin and W. H. R. 
Cleave, Birmingham. 

19,652. NON-vIBRATING BICYCLE Frame, C, Home, 
Swansea. 

19,658. Coverines for Boppins, M. Robinson, Man- 
chester. 

19,654. Waste Water Pires, T. and W. Thomasson, 
Manchester, 

—— ~ Wike Fasrics for Fencino, A. Rathbone, Man- 
cheste 

19,656. , for Crimpinc, M. E Bracewell, 
Bradford. 


R. F. Trautz, 
G. Cockburn, 


19,657. Improvep Curtain CLIP, 
London. 

19,658. PREssUuRE-REDUCING 
Glasgow. 

19,659. DirFERENTIAL Gear Mecuanisé, C. Burgess, 
Birmingham. 

19,660. SuppLyinc E.ecrric Current, W. D. Watson, 
Manchester. 

19,661. Botr_e Stoppers, D. G. Ramsey and J. Quick, 
London. 

19,662. Too. for Openinc Spuit Rinos, J. E. Bree, 


VALVES, 


mdon. 

19,663. Hotpinc Boots while CLieaxinc, W. Wale, 
London. 

19,664. Gas SHangs, Sowerby’s Ellison Glass Works, 
Ltd., Barnsley. 

19,665. Motive F.Luip Enoines, H. F. Phillips and J. 
Thomas, London. 

— Traction of Trains, Tramcars, &c., D. Cook, 
Surrey. 

667, ) Sroxers, W. Whittaker, Burnley. 
9,668. TRIANGULAR Kart and Grip Cuair, 
Rickarby, jun., Berkshire. 

19,669. IMPROVED Bet for Cycigs, &c., A. Stahl, 
London 

19,670. Preumatic Tires, P. A. Craven, London. 

19,671. Tacnoorapus, I, Bundschuh, London. 

19,672. Boxes for Preservinc Meat, H. Thompson, 
London, 

19.673. Lacquerinc Articies, C. Harvey, Birming- 
I 


ham. 

19,674. Aim Pumps or Inriators, J. H. Phillips, Bir- 
mingham. 

19,675. Makina Corree Exrract, &c., J. F. Duke, 


London. 

19,676. Rack for PHorocrapHic P tates, D. Allan, 
London on. 

. Maxine Fue. Briqvettes, P. R. de F. d’'Humy, 


erpool. 

19,678. Rattway Cuarrs and S.eepers, 8. Rideal, 
Manchester. 

19,679. Printinc Frame for PHotocrapHic Purposes, 
D. , London. 

19,680. PNevumatic Tires for Cycies, G. G. Potter, 
Manchester. 

19,681. SHowinc Opsects on Screens, L. A. Garchy 
and A. Regny, London. 

19,682. Prorecror Pessarivm for the Woms, P. 
Wolfrom, Berlin. 

19,683. Saretps for Name and Appress, G. Capewell, 
Birmingham. 

19,684. Meratyic TRAVELLING Trunks, T. A. Cooke, 
Birmingham. 

19,685. Stoves and Lamps, F. 8. Rippingille, London. 

19,686. Sarery WELL to GLass Lamps, A. A. Mitcherd, 
Merionethshire. 


19,687. age Borrte Wasuer, J. A. Jennett, 
Belfas 

19,688. “Laantxe Woopen Goir Ciuss, J. Caird, 
G 

19,689. Pe Navona” Tonic Sotra, W. H. Radford, 


Herefordshire. 

19,690. ImpRovED ANEROID BARoMETERS, S. Richardson, 
London. 

19,691. Enricuino Gas, B. Parkin and W. 8. Pickerirg, 
London. 

WHeets of Carriaces, &c., J. Wheeler, 

19,693. ELECTRIC Switcu, W. C. Bersey, E. F. and 
E. F. Moy, Ltd., London. 

19,694. Macuinery for Carvin, &c., Woop, J. Unwin, 
London. 

19, poe Door Kyos Spinpies, &c., R. H. McHardy, 
Lo 


on 

19,696. Cycte Lockixe ApparRaius, F, A. Knapton, 
Evesham. 

19,697. Sewine Boots, W. R. Lake.— 
United States.) 

19,698. Wats, &c., A. Mitrai, W. Grossmann, and N. 
Gfrerer, London. 

19,699. Dressinc Screws, J. Breeden and Co., Ltd., 
and F. Breeden, London. 

19,700. EnveLoprs and Letrer Paper, R. Thompson, 
London. 

19,701. RerLector Firrine for Cyciss, J. W. Cockerill, 

ndon. 

19,702. An ImproveD Rack for Laspgts, A. B. Vise, 

Lond 


McRae, 


(E. B. Seaver, 


ndon. 
19,708. Vatves for Pyeumatic Tires, J. 


mdon. 
19,704. Sanp Traps for Paper Macutnes, W. W. Lake. 
—(Randsjord Tramasse og Papirfalrik and C. Rogeberg, 
Norway.) 
19,705. Draveut Devices for Cuimyeys, W. R. Lake. 
A. M. Varksted, Norway.) 
19,706. Lastinac Boots, W. R. Lake.—(E. B. Seaver, 
United States.) 


19,707. Improvep Forx for VeLocipepes, A. Prim, 
Brussels. 
7th September, 1896. 
19,708. ADJUSTABLE Perpats, The Alcester Needle- 


makers’ Society, Alcester. 

19,709. Construction of Seats, &c., A. Rathbone, 
Manchester. 

19,710. Boor Fiexisiuity, H. W. Sursham aud W. H 
Stevens, Leicester. 

19,711. Prustryc Macuiyes, J. A. Gledhill and J. C. 
Whi itney, Rochdale. 

19,712. Means of Connectinc Hose Pipr, G. O’Dono- 

ghue, Burnley. 

19,718. Water CusHions for Sappies, B. North, 
Bradfo: 


19,714. PAaRce Atracuine Device, W. H. and J. Win- 
field, Birmingham. 


19,715. CycLe Sappie Cups, W. L. Pizzey, Bristol 

19,716. PHorooraruic Apparatus, F. W. Taylor and 
A. Lomax, 

19,717. Deacon KNIFE Po.isHers, E. Freacke, 
a § 


19,718. , for Castinc Iron, G. Bennett, Shef- 
field. 

19,719. ana Trres for Cycuies, J. W. Smallman, 
Nunea‘ 

19,720. al Pirg, J. Jeremiah and T. L. Watts, 
Dowlais. 


19,721. Trouser Guarp, J. E. Norwood, London. 

19,722. Pyevmatic Tires, W. Purvis and J. McCormack, 

Glasgow. 

19,7238. MATERIAL for Trres,‘&c., E. B. Parnell, Car- 

shalton. 

19,724. Links, H. Tee, Liverpool. 

19,725. Gioves, J. J. Eckert, London. 

a PuorocraPH Toninc Apparatus, W. Grunow, 

Lon 

19,727. a for Launpry Purposes, L. Clough, 

Bradford. 


19,728. Pompinc Macuinery, T. Hart.—(W. Leslie, 





We estern Australia. 3" 
19,729. Traction, C. H. Gadsby, Loughborough. 
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19,730. Carrier for Mup Guarps, J. W. Hudson, 
Mansfield. 


an: 

19,731. VeLocirepe Brake, A. Darves and L. Albert, 
Brussels. 

19,732, Back for Vetoctpepe, F. Blache, Brussels, 

19,783. Bicycies, N. W. Harper, Liverpool. 

19,734. Empossinc Macuines, H. Vaughan W. E. Evans, 
London. 

19,735. AuToMATIC Marine Governor, T. J. Haslam, 
Dublin. 

19.736. ApapraTion of WaTER TuBEs, J. Bousquet, 


and. 
19.737. Sprine Bott, V. Albertand P. Straube, Colwyn 
Ba 


ay. 

19,738. Pipe Cyeaner, J. P. Tomlines and J. S&S. 
Richardson, Birmingham. 

19,739. Power Loom Contrivance, J. Murgatroyd, 
Leeds. 


19,740. SHELLS, W. G. Hay, Liverpool. 
19,741. ARTIFICIAL FuEL Manuracturr, J. Steiger, 


London. 
19,742. Ink Weis, A. E. Jolley and J. S. Mills, 

don. 
19,743. Trouser Fasteners for Cycuists, A. Hirst, 


mdon. 
19,744. ALDEHYDE VapouR Propvction, J. J. A. 
illat, London. 
19,745. Locks, F. Whittingham, S. and J, Wilkes, 
Bloxwich. 
19,746. Porrery Apparatus, F. Hancock and C. B. 
Winzer, London. 
19,747. ADJUSTABLE Back Rests, &c., A. Harvie, Brigh- 


ton. 
19.748. Drivinec Gearine for Bicycies, E. Thielmann, 


London. 
19,749. Botsters and CusHions, E. W. Frankenberg, 


ndon. 
19,750. Watcn Sarety AtracuMent, R. Grimmer, 


ndon. 

751. Crostnc, &c., BULKHEAD Doors, H. Field, 
London. 

19,752. OrpNance, M. G. de Lomas, London. 

19,753. ComBINED SuspenDERS, A. J. Boult.—(E. M. 
Swanson, Australia.) 

19,754. Firyine Macuines, A. Toth, London. 

19,755. HanpDLe Bars for PezamBucators, J. 'T. Bower, 


on. 
19,756. RarLway SIGNALLING ApPaRaTus, R. Gascoigne, 


19,757. Dynamo Connection, W. R. Lake.{(. N. 
Black, United States.) 

19,758. RESILIENT 11RE for Cyces, J. A. Calantariento, 
London. 

19,759. Lire Guarp for Rattway Cars, M. Fernandez, 
London. 

19,760. Cueckinc Horses, C. Lee, London. 

19,761. BicycLe Toou Baa, P. M. Justice.—{£. Arundel, 
New Zealand.) 

19,762. SappLes for VeLocrrepes, A. W. Barrett, 
London. 

19,768. Urtnacs, A. Oscar, London. 

19 764. MarnraIntnc UNIFORM TEMPERATURE in OVENs, 
W. R. Lake.—(A. Schwabe, Germany.) 

19,765. CycLe Pepats, H. de M. Weliborne, London. 

19,766. Dotires for Wasuinc CLotHes, C. W. Dash- 
wood, Birmingham. 

19 767, ConTROLLING ELectric Motors, R. Belfield.— 
(The Westinghouse Electric and Manufacturing Com- 
pany, United States.) 

19,768. Deivinc Mecaanism for Bicycies, J. Black- 
lock, Manchester. 

19,769. CoveRtNG for PNeumatic CusHions, B. Green, 
London. 

19,770. Macuine for Wasuine Woot, R. B. Williams, 
London, 

1),771. Drivine Gear for Cycies, C. E. Monkhouse, 

ndon. 

19,772. WHeet Rrakes, J. F. Walters, London. 

19,773. Drivinc Gear for Cycies, G. C. Marks.—(J. 
Richez, France.) 

19,774. MECHANICALLY- PROPELLED VECHICLES, A. C. 
Krebs, London. 

19,775. Automatic Grirs, 8. Humble, jun., and J. F. 
Barker, Isleworth. 


8th September, 1896. 


1),776. VeLocipepeE CanpLtE Lamps, E. G. Brewer, 
Twickenham. 


London. 

19,778. Sarety Casinc for GasoLine Stoves, J. A. 
Ruth, London. 

19 779. Bunas, F. R. Butterfield, London. 

19,780. Castor Pza for BepsTeap Castors, T. Adams, 
Staffordshire. 

19,781. Automatic Steam Outer for REFRIGERATORS 
in Fire-aras, C. Ricci, London. 

19,782. Sprine, C. Chivers, London. 

19,788. Evectric Arc Lamps, H. Nunns, Halifax. 

19,784. Apparatus for DispLayinc Siens, W. 
cliffe, Isle of Man. 

19,785. Securine the Tonoves of Boots, J. W. Callum, 
Stockton-on-Tees. : 

19,786. TEacHING Composition of Number, W. Rad- 
cliffe, Isle of Man. 

19,787. Removinc Outer Covers of PNeumaTic TIREs, 
8. Hodges, Dorchester. 

19,788. Manuracture of Waite Leap, A. C. J. Charlier, 
Glasgow. 

19,789. Surps’ Ruppers, J. L. Cottou, Glasgow. 

19,790. ExasticaL WHEEL, W. P. Garnett and J. G. 
Pinkert, London. 

19791. Cigar or CigaRETre Houpers, H. A. Leeds, 
London. 

19,792. RecisTeRING Nomper of Pricks Woven in 
TextiLe Fasrics, A. Johnson, Huddersfield. 

19,793. Bicycies, G. C. Douglas, Dundee. 

19,794. CHitpren’s Carriaces, C. F. Owen, Man- 
chester. 

19 795. Back-Rest for Cycies, &c., J. A. Walshaw, 
Yorkshire. 

19 796. VeLocipepes, A. L. G. Peirce, London. 

19,797. VeLocrrepes, C. 8. McIntire, London. 

19,798. BricK-MAKING Macuings, J. G. Kerst, London 

19,799. Macaryes for Cuttinc Turnips, &c., W. Doyle, 
Dublin. 

19,800. ComBinep SELF-PRopUCING Gas Furnaces, &c., 
T. and A. Preece, Wolverhampton. 

19,801. Dovste Lock for Botts and Nuts, J. Ingram, 
Birmingham. 

19,802. Licutinc Raitway Carriaces, T. Thorp and 
T. G. Marsh, Manchester. 

19,803. Cap DousLinc Macurnes, H. Dewhirst, W. 
Shaw, and 8. T. Wheater, Bradford. 

19,804. InontnG Macuines, L. and T. A. Bell, Brad- 
ford. 

19,805. Brakes for VeLtocipepes, J. Wakefield and 
Messrs. Humber, Synyer, and Co., Notting! 

19,806. Wirpows, 8. Bastow, London. 

19,807. SappLEes for Cycies, W. Brampton, Birming- 
ham. 

19,808. Tza-pot, A. M. Cole, Cork. 

19,809. Sewinc Macuiyes, W. H. Inslee.—({7he Singer 
Manufacturirg Company United States.) 

19,810. Bet for Cyciists’ Use, D. McNeil, Glasgow. 

19,811. Prpg-wrencnes, J. V. Bjorklind, Glasgow. 

19,812. Apparatus for ConsumMiInG Smoke, T. Mason, 
Sheffield. 

19 813. Caninets to Contrary Borties, W. Candland, 
London. 

19,814. DeTacHaBLe Metat Covers, E. M. McCutchon, 
London. 

19,815. ReFIntnc and Puriryinc Sucar, G. Ransom, 


mdon. 

19.816. Raismnc Gics, W. Preston and 8. Watson, 
London. 

19,817. Pweumatic Tires, A. J. Boult.—(H. J. Doughty 
and W. B. Hardy, United States.) 

19,818. ELectric Heaters, J. E. Meek and H. W. 
Johns Manufacturing Company, London. 

19.819. Automatic CiGaR-T1IP CuTrers, E. Brunhoff 
and C. Lehman, London. 


19,820. MANUFACTURE of Croquet BaLLs, G. WilJliams, 
London, 


19,821. Reriecrors for E:ecrric Lamps, F. J. Warden- 
itevens, London. 
19,822. Automatic Crrcuit Breakers, The British 
— Company.—(&. M. Hewlett, United 
tates. 
19,823. Carriaces, F. Parker, Brighton. 
19,824. Cycies, J. 8. Macarthur and W. Carson, 


Glasgow. 

19,825. Process to Disso.ve Gum, M. von Schmidt 
and R. C. Wiener, London. 

19.826, Feepine Paper to Printinc Macuines, W. R. 
Lake. —(The Economic Machine Company United 


States. 
19,827. Macuines for Currinc Lacgrs, P. Goldstein, 


mdon. 

19,828. TypE-waitinc Macuines, W. R. Lake.—(W. P. 
Kidder, United States.) 

—, REPAIRING Pyevmatic Tires, J. G. Moomy, 

mdon. 

19,830. Motor Venicves, C. H. Barrows, London. 

19,831. CoLournina Matter, 8. Pitt.—(L. Cassella and 
Co., Germany.) 

19,832. Money Tints, &c., F. O. and A. E. Jerram, 
London. 

19,833. BicycLEs, D. E. Norton, 
London. 

19,834. Vans, J. Everett, London. 

19,835. Hanpies for Cycies, A. Riley and C. L. 
Coomber, London. 

19,836. NoseBacs, C. J. Thorpe, London. 

19,837. Curtine Buock, F. a kane and H. F. Ober- 
liuter, London. 

19,838. DiscHarerne WaTER from a CisTERN, W. Hearn, 
London. 

19,839, PoRTABLE Hanoine Desk, TaB_e, &c., A. Reid, 
London. 

19,840. Mup Guarps for Crcues, B. A. C. Craig and R. 
S. Galbraith, London. 

19,841. Propucine Gas, E. M. T. Boddam, London. 

19,842. Rotter Bearincs, W. H. Wheatley.—(N. 
Mattison, United States.) 

19,843. SMOKING-PIPEs, E. Leak, London. 

7 Pneumatic Tire, J. J. Esmonde, Pontesbury, 

op. 

19,845. Coin-FREED Macuines, P. Vidal, London. 

19,846. Forcinc Frames, Propacatinc Pans, &c., R. 
Klocke, London. 

19,847. Street Yarps, H. Allchin, London. 

19,848. A New Lape. Houper, 8. Mundey, London. 

19,849. CycLe Frames, H. Baldock, F. M. Penney, and 
R. A. C. Martin, London. 

19,850. A New Orntment, T. Hargreaves, London. 

19,851. HanpLe Bars of Cycies, &c., G. H. Hendra, 


London. 
19,852. Letrrer Boxes and the like, G. W. Cass, 
London. 
19,853. SHEARING Mac HINss, R. Stewart, London. 
19,854. Skirt Cup for Lapy Cycuists, T. H. Carr, 


Tricycies, &c., 


London. 

19,855. Hoxttow Castinc, W. P. Thompson.—{The 
Eisenhiittenwerk Marienhiitte bei Kotzenau Actien- 
Gesellschast (vormals Schlittgen and Haase), Germany.) 

19,856. BuLaine HoLtow Castine, W. P. Thompson. 
—(The Bisenhiittenwerk Marienhiitte bei Kotzenau 
Acten-Gesellschojt qormals Schlittgen and Haase,, 
Germany ) 

19,857. Worm Conveyors, L. Zeigler, Liverpool. 

19,858. Exastic Tires for Venicies, A. Michel-Jackson, 


London. 

19,859. Speep Drivine Gear, W. Reilly and C. Haigh, 
Manchester. 

19,860. HyprocarBpon Furnaces, L. E. Fraipont, 
Liverpool. 

= VaPORISING of Perroteum, L. E. Fraipont, 
ive: 5 

19,862. Wee. Rims of Feiires, E. Hale, Liver- 


pool. 
19,863. Stupine Seats for Row Boats, W. 8. Simpson, 


ndon. 
19,864. Cirp for Fotpinc Guiasses, &c., J. Aitchison, 
London. 
a Cnarns and Gear WHEELS, C. E. Green, 
mdon. 
19,866. CycLe Hanpie Bars, D. T. Roper and C. E. 
Jacobs, London. 


ndon. 
19,868. Pipe and Monkey Wrencues, T. Dixon, 
London. 
19,869. Conveyor Apparatus, W. Hudel, London. 


a ee DyNAMO-ELECTRIC Macuines, &c., 8. A. Nash, 

mdon. 

19,871. Exectric ConTrRoLLinc Apparatus, A. B. 
Blackburn and W. L. Spence, London. 


19,872. DistnrecRaTINnG Peat, 8. C. R. Gauntlett and 
J. L. Bottomley, London. 

19,878. Station Inpicators, H. Frentzel, London. 

19,874. CARRIAGE of CycLes on Rattways, C. E. Cramp, 


ndon. 
—_—, Roap WHEELs for Venicies, J. Carpenter, 
mdon. 
19,876. ManuractuRE of Rucs, &c., E. T. Essex, 


mdon. 
19,877. Puates of Vottaic Batrerigs, D. G. Fitzgerald, 


ndon, 
19,878. Macuines for DistrisutinG Type, J. T. Boyes, 
ndon. 
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19,879. Vatve Srop Tap, G. E.'Stead, Bell Vue, near 
akefield. 

19,880. Brakes for Cycies, H. 8. Rainforth, Lincoln. 

19,881. SteERING Lock for Cycies, H. 8. Rainforth, 
Lincoln. 

19,882. The ADJUSTABLE VENTILATOR, J. H. Mason, 
near Manchester. 

19,883. Extrractinc Metats, E. Fischer and C. G. 
Penney, Manchester. 

19,884. QUARTER-HOURLY CasH TILL, J. C. Spring, 


Liverpool. 
19,885. Spsnners, G. Sanders and P. Phipps, 
Coventry. 
a. Water Hyprant, J. 8. Kingston, Woodford, 


sSEX. 
19,887. Hor Water Borer, J.S. Kingston, Woodford, 


x. 
19,888. Means for ATTACHING PrEumarTic TriREs, D. W. 
Andrews, Manchester. 
19,889. INCANDESCENT Gas Lamps, R. Crowe, Liver- 


poo 
19,890. Spinnina Macurvery, J. Mackie and C. Dren- 


nan, Be! 

19,891. Pyreumatic Tire Remover, H. Barnes, near 
Petersfield. 

19,892. Brake for Two-wHEELED CaRRiaces, E. 8. 
Greenard, Ipswich. 

19,893. Furnaces, J. 8. D. Shanks and J. MacCormac, 
Belfast. 

19,894. MANUFACTURING PERMANENT Macwets, F. L. 
Wilder, Reading. 

19,895. Key Finpinc Apparatus, G. Baty and E. 
Wrigley, Stockport. 

19,896. Device for Catcuine Morns, &c., F. P. Bates, 
Leytonstone. 

19,897. Letrer Boxes, H. H. Hall, H. H. Camidge, 
and G. H. Hunt, Manchester. 

19,898. HorsesHoe Naixs, J. Perks, Lye, near Stour- 


bridge. 
19,899. INTERNAL ComBusTION Motors, F. O'C. Prince, 
London. 
19,900. ATTACHING INDIA-RUBBER to Boots, R. Nicholls, 
London. 
19,901. CLEANING Driep Fruits, F. Vinten, Merton, 
Surrey. 
19,902. Pumps, F. J. Towsend, W. M. Siddall, and G. 
H. Hadgkiss, Birmingham. 
19,908. Manuracture of Soap, H. Hadfield, Man- 
chester. 
—— Fincer Nait Currer, R. Blacklock, Sunder- 


19,905. Harrows, E. Pratt, London. 





19,906. Process for ORNAMENTING PoTTERY, A. Roland, 
London, 





19,907, Manuracturina Cyc_e Frames, J. J. Bradley, 
F. W. Popp, and W. V. Wart, Birmingham. 
19,908. Rerexectors for E.ectric Lamps, F, G. Thomas, 
ive . 
19,909. MANUFACTURING Fotpixna Cuarrs, A. B. 


19,910. Savery Locks, J. Smith and A, Stewart, Dun- 





jee. 
19,911. AppaRATUS for DeTeRMINING VeELOciTy, J. 
ompson A 
19,912. IOLINS, J. Wilkinson, Halifax. 
19,913. Savino Lire, C. Blumberg, London, 
19,914. Stream Enoine Governors, J. and H. McLaren, 


19,915. Rartway System, H. 8. Halford, London, 

19,916. Lever for Openinc CasemMentTs, D. Kennard, 
London. 

19,917. Ceramic PuHorocraruy, H. Nicholls and R. 
Crowe, Liverpool. 

19,918. Expanpina and Contractine Door, J. Judd, 
London. 

19,919. VeELOociPEDEs, A. Leach, Manchester. 

19,920. BorrLe WasHinc Macuines, C. Ziegler, Man- 


chester. 
19,921. Door Fasteners, F. Zann and J. Wirtz, Man- 


chester. 

19,922. Drain Pipes, &c., A. B. Plummer, Newcastle- 
on-Tyne. 

19,928. PHoTtouraPHic AppPLIANCcE, W. Kidston, Glas- 


gow. 
19,924. Vase-sHaPpep Coat Box for Sick Room, M. 
er, . 
19,925. Process for Surinxine CLoraina, J. W. Sun- 
erlan 5 
19,926, MEANS of Disptayine Notices, K. Blithner, 


mdon. 
19,927. Grates of Generators, F.C. and J. A. A. Yeo, 


ndon, 

19,928. Tire, T. Rowland, London. 

19,929. SHoe FinisHinc Apparatus, T. 
London. 

19,980. Cans, C. Bauer, London. 

19,931. CycLes, W. C. Holloway, London. 


Hobson, 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette. 


561,126, Arn Compressor, J. H. Pendleton, Brooklyn, 
N.Y.—Filed November 20th, 1893. 

Claim.—(1) In a compressor, the combination of a 
closed vessel containing liquid, a revolving wheel pro- 
vided with a central inlet and with peripheral outlets, 
means for alternately shutting off and re-establishing 


bi2 























the liquid supply to the wheel, and a discharge open- 
ing for a ee , substantially as described. 
(2) Ina , the of a closed 
vessel containing liquid, a wheel provided with a 
central inlet and one or more peripheral outlets for 
gas, a receiver for compressed air, a connection 
between the vessel and said receiver, and a cooler, 
substantially as described. 
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561,208. Automatic AceTYLENE Gas APPARATUS, 
B. N. Dickerson, New York, N.Y.—Filed June 5th, 
1895, 


Claim.—{1) The combination of the vertically moving 
cylindrical feeding-in valve 25 with holder 1, and con- 
nection from said holder for operating said valve, said 
valve being provided with a casing having connections 


14 and 13, and with openings therein tering with 
the openings in said valve casing, and generating 
chamber 4 suitably connected with said valve, sub- 





stantially as described. (2) The combination of the 
vertically moving cylindrical pany ee valve 25, pro- 
vided with mayors bern 81, with holder 1, and con- 
nection from said holder for operating said valve, said 
valve being provided with a casing having connections 
14 and 13, and with openings therein tering with 
the openings in said valve casing, and the generating 

h 4 suitabl ted with valve, sub- 
stantially as described. 


561,171. Stop Morton ror Enotes, £. C. Myrick and 
Doeg, Providence, R.I.—Filed December 80th, 

















Claim.—(1) The combination with the governor and 





es 
ss 


sfamushaninan oopeattind ontl penne aes 
mec connec! said governor and s; 4 
—menanene, we eting ‘mechanisns ‘cm 
ng two parts, an engaging device for connecting 
said means for operating said en ng denne 

and mechanical devices for automatically renderiy 
said means operative whenever the speed of the engine 
becomes abnormal, substantially as described o 
The combination with the mechanism for roguiatice. 
the detachment of the valves, of a closed electric 

circuit, mechanism connected with said regulatin 
mechanism and made operative by the breaking ‘4 
said circuit to move said regulating mechanism, into 
such a ye mom that said valves will not be operated 
to admit steam to the cylinder, and means for break. 
ing said electric circuit, substantially as described 
(8) The combination of mech for preventing the 
— of the valves comprising devices made Opera. 
ve by the breaking of an electric circuit and a catch 
normally out of operation for holding said devices out 
of operation while the circuit is broken, and meang 
for automatically returning said catch to its normal 
position when said circuit is closed, substantially ag 
described. 
561,246, DirrerentiaL Puttey Biock, F. 4. Wa). 

dron, Stamford, Con.—Filed December 19th, 1895, 

Claim.—{1) In a differential pulley block or hoist g 
double top sheave constructed of two separate sy met. 
rical sheaves adapted to be reversed end for end on the 
shaft, and means for locking the two sheaves so as to 
hold them from relative rotary movement on said 
shaft, substantially as shown and described. (2) In g 
differential hoist, a double top sheave formed of two 
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2versible sheaves secured t gether and held from 
relative movement by means of steady pins and bolts, 
substantially as shown and described. (3) In a differ- 
ential hoist or pulley block, a double top sheave 
formed of two sheaves symmetrically formed and 
secured together by suitable means, each of said 
sheaves being provided with symmetrically arranged 
openings on its opposite faces, and a steady pin 
adapted to fit in adjacent openings of each sheave to 
prevent relative movement of the part, substantially 
as shown and described. 
561,327, Device ror Drawine Tupes, C. G@. Larson, 
Sandviken, Sueden.—Filed July 8th, 1895. 
Claim.—(Q1) A gripping device for use in drawing 
tubes and for similar work, comprising a core for in- 
sertion in the tube provided with a coupling attach- 
ment at its outer end, said core being tapered and 
sinallest at its outer end, and a plane, outer sleeve 
adapted to embrace the tube, said sleeve being also 
tapered and smallest at its outer end, the inner sur- 
face of said sleeve and the outer surface of said core 
being substantially parallel, asshown. (2) A gripping 


3 61.327) 





device for use in drawing tubes and for similar work, 
comprising a tapered core l, which is smallest at its 
outer end, where it is provided_with a coupling attach- 
ment, an outer tube-embracing sleeve c, also tapered 
internally and smallest at its outer end, the 
inner surface of said sleeve being parallel with the 
surface of the core, a split sleeve ¢, tapered interiorly 
to fit the core ) and cylindrical exteriorly, and a split 
sleeve f, tapered exteriorly to fit within the sleeve c 
and cylindrical interiorly, substantially as set forth. 


561,383. TeLescoric Sicut, B. A. Fiske, U.S. Navy. 
—Filed May 20th, 1898. 

Claim.—(1) The combination of the gun 1, movable 
on a transverse horizontal axis, the elongated body 16 
of conducting material and contact arm 17, the said 
body 16 and arm 17 being movable with reference one 
to the other by the movement of said gun on its said 
axis ; the telescope 5 also movable on a transverse 
horizontal axis and supported in proximity to said 
gun, shaft 7, intermediate h for i 
cating motion from said shaft to said telescope, drum 
18 on said shaft 7 carrying the elongated y 19, 
con arm 20 bearing on said body 19, a source of 
electricity, an electrical indicating apparatus and 
circuit connections arranged in Wheatstone bridge, 
substantially as described. (2) In combination with 
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a telescope 5, a base-plate 22 carrying said telescope 
pivoted on said support and having an opening 37, 4 
pin 88 on said — in said opening, an abutment 
39 on said base-plate, a spring 40 in between 
said pin 38 and said abutment 39, a screw 42 journalled 
on said base-plate and bearing upon said pin 38, 4 
micrometer head 48 on said screw, and a fixed 
uated arc 44 in proximity to said micrometer 
ead ; the said head 48 being suitably graduated to 
enable the telescope to be adjusted in azimuth to 
p te for displ t of its line of sight to 4 
distant object due to the bodily movement of said 
telescope or said distant object, or both, and the said 
fixed arc 44 being suitably graduated to allow of 
adjustment of said telescope in azimuth to compensate 
for drift of the projectile thrown from the gun, sub 
stantially as described. 
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COKE MAKING. supply, the flues w and wu! connect the regenerators with 
No. Il. | eso - the a reps par the ducts ¢ com e 
q 1 ead to or from the conduits s and s', which either conduct 
THE vertical narrow form of oven has not participated | fresh air to be regenerated or products of combustion to 
in the various reforms that have been introduced into | be exterminated, as thecase may be. In addition there 
narrow ovens to anything like the extent that the hori- are shown portions of the side and top flues, and of ‘he 
yontal patterns have. The latter, in fact, are more con- | system of cooling flues below the bottom flue, as well as 
venient, more readily managed and repaired; moreover, | the structure of the roof with non-conducting material. 
they present other advantages on the score of capacity and | Fig. 5 exhibits transverse elevations, firstly in the left 
uniformity in character of product. Tosuch ovens, there- | through the wall at the end of the battery, showing 
fore, attention will more particularly be drawn, and as they | conduit s, regenerator R, flues « entering the bottom flue 
may be divided into two classes—those with vertical wall | /, and the relation of the latter to the side vertical flues 
flues, and those with horizontal wall flues—it will suffice | which unite in flue e, and this in its turn connects with 
to put before our readers a representation of each class | the flue over the arch; the second part of Fig. 5 is a front 
in order to convey an idea of the character, structure, | elevation on the coke side, with the doors off; the other 
and functions of a modern coke oven. | parts of Fig. 5 are elevations on the section lines in Fig. 4, 
The most prominent vertical flued system at the present | and explain themselves. 
time is the Otto-Hoffmann system, which is illustrated in} In operation, a charge of coke having been rammed 
Figs. 4 and 5. Like other coke ovens of the present | out, the chamber is immediately recharged, the bridge 
day, this is derived from some prototype, which in the | valve opened, the doors and charging apertures closed 
present case is the Coppée. Coke makers, like other | air-tight. The gases are drawn to, sent through, and ex- 
people, have idiosyncrasies, and so alter arrangements of | pelled from the by-product condensing and recovering 
their coke oven to accord with their own fancies, as well as | arrangements by an exhauster, and are returned to the 
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Fig. 4 OTTO-HOFFMANN COKE OVENS 
to suit their particular raw materials and local conditions 
and objects. Consequently, as a result of progressive 
modifications to meet new and special requirements, the 
Coppée oven, in the hands of Dr. C. Otto, of Dahlhausen, 
became transformed into a sort of huge gas retort instal- 
lation, so that the volatile products could be treated for 


ment of the bottom flue, where they encounter heated air 
from the regenerator. Combustion at once ensues and con- 
| tinues in the vertical flues in connection with this com- 
partment, and up which the burning gases surge, and pass 
into and along the upper longitudinal flue, then down the 
by-products, and only the waste gases used for heating | other vertical flues into the other compartment of the 
purposes. By this treatment, however, the gases became | bottom flue, from which they pass into the other 
cooled, and therefore, as there appeared to be some | regenerator on their way to boilers or the chimney. The 


danger of cooling the ovens below the high temperature course of the gases and air is changed hourly, or as | 








ovens, where they were burnt over a solid fuel fire in a 
grate in the lower part of the walls separating the 
coking chambers; the heated and burning gases then 
circulated in the two sole flues, ascended to the upper- 
most of the horizontal flues in the wall, which were 
three in number, and were traversed in succession by the 
gases ultimately reached the main subterranean flue 
leading to the chimney by an inclined flue leading down 
from the lowest horizontal flue. Later on the use of 
the grate was discontinued, the combustion of the gases 
alone being used for heating, and to prevent too great 
a concentration of heat below the sole the combustion 
was distributed by admitting the necessary air by instal- 
ments at different parts of the fiues. The Simon- 
Carvés system followed, in which preheating the air by 
means of the waste heat in the products of combustion 
was introduced, and was effected by allowing the air 
on its way to the ovens to pass through passages running 
between underground flues, by which the hot waste 
gaseous products of combustion were conducted away. 
The air became heated to 900—1000 deg. Fah., and the main 
combustion taking place beneath the sole, the tempera- 
ture attained became very high, and the double flues 


View of 


Coke | _ Section 3:4 Section56. . Section78. 









Fig. 5 


main on one side of the battery, and enter one compart- | below the sole were soon burnt out; therefore it was 


found expedient to throw these flues into one, and the 
single large-bottom flue was substituted for them. The 


| Semet-Solvay may be regarded as a direct descendant of 


the Carvés and Simon-Carvés ovens, but so much altered as 
to deserve the difference in name. The inventors of this 
system have had in view an increase in the rapidity 
of coking, with a larger yield of good coke, as well as 
of by-products, than had hitherto been obtained ; and 
their mode of effecting this was to diminish the width of 





required to produce good coke and good by-products by 

the admission of cool gas along with the six or seven 

volumes of cold air for combustion, it occurred to Gustav 

Hoffmann to adapt the Siemens regenerator to the 

Otto-Coppée oven, and so the old Coppée got another | 
overhauling and had four regenerator chambers added, 
two for re-heating the gas and two for heating the air. | 
It was, however, subsequently found that the heating 
of both gas and air was unnecessary and superfluous, | 
besides having other disadvantageous features. There- | 
fore in its present form the Otto-Hoffmann-Coppée oven | 
is designed to produce coke, tar, benzol, ammonia, Xc., 
and utilise some of the heat of the waste gases in heating | 
regenerators for the air supply. The two main additions | 
and the various incidental modifications render this very 
unlike the original Coppée ; it is, therefore, appropriately 
known as the Otto-Hofimann system. The coking 
chamber is of the form usually adopted in the horizontal | 
narrow coke oven, and is about 33ft. long, 14ft. to 2ft. | 
wide, 5ft. to 5}ft. high ; it has no other openings than the | 
two doors aand J, Fig. 4—the former for the admission of 

the ram, the latter for the discharge and cooling of the 

coke—and five openings in the top passing through the 

roof structures ; three c are for charging the chamber, 

and two d for the escape of the volatile products. The 

coking chambers are separated from one another by 

walls 13in. to 14in. thick, in each of which there 

are vertical flues of 6in. by 6in. section, which 

are all connected at the top by a longitudinal flue 

running the whole length of the chamber, whilst at 

the lower end they open into a large longitudinal flue, 

as long as and beneath the sole of the coking chamber. | 
This flue is divided at the middle by a transverse wall | 
into two compartments of equal size. The flues in no 
way connect with the coking chamber, but are separated 
from it by walls 3,%,in. thickness at the sides, and about 
6in. thick at the top and sole. The two compartments 
of the bottom flue of each coking chamber are connected 
to a different gas supply and regenerator, all the compart- 
ments at the coke discharge end being connected with 
the gas supply and regenerator that serve the whole of that 
side of the battery, and vice versd ; and by means of the 
usual reversing valves, the gas and air supply can be 
directed into one or other of the sets of compartments 
of the bottom flues. The openings for the escape of vola- 
tile products are furnished with arrangements similar to 
the ascension, bridge and dip pipes and hydraulic main 
of a gas works, two of the latter sufficing to carry away 
the products from all the ovens to the extraction works ; 
a valve is placed in each bridge, so that any particular 
opening can, as required, be put in or out of connection 
with the main. 

The figures show, Fig. 4, a longitudinal section on line 
1-2 of Fig. 5; a b is the coking chamber with the charg- 
ing openings c and gas escapes d, h and i are the two 
compartments of the bottom flue in connection with the 
gas supply g and g! and the regenerator R and R' respec- 
tively; the pipes p and p' connect the main gas supply 
With each particular oven, the cocks 7 and r! regulate the 








deemed necessary. The charge of dry coal is over | the coking chamber, and make the flue walls as thin as 
53 tons, of wet about 7 tons, and it takes forty-eight | possible. And as the latter factor might have rendered 
hours to carbonise, and always yields a high per cent. of | the dividing walls more vulnerable, the main structure of 
coke, the high yield being largely due to the rigorous | the ovens was built independent of the structure consti- 
exclusion of air, whilst the quality of the coke is generally | tuting the coking chamber proper; consequently, should 
acknowledged to be good, even with coals varying very ! the latter get burned out or otherwise damaged, it could be 
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Fig. 7 


considerably in character. The treatment of the volatile 
products will receive attention later, and in the meantime 
we shall now consider the most prominent representative 
of the horizontal-flued long narrow horizontal coke oven, 
and this position is occupied by the Semet-Solvay 
system. 

In the same way that the Otto-Hoffmann may be 
regarded as derived from the Coppée, so the origin of 
the Semet-Solvay may be traced back to the primitive 
horizontal-flued oven of the type set forth at the end of the 
first part of this article, and which, although it attracted 
some attention earlier, received its first considerable meta- 
morphosis at the hands of Carvés. He did away with the 
uppermost horizontal flue and its companion descending 
flue for taking off the volatile products, and, in fact, 
isolated the coking chamber from the flues, and added 
the ascension pipe and mains for dealing with the 
volatile products, which were submitted to condensation 
and washing, the residual gases being returned to the 





SEMET-SOLVAY COKE OVENS 





‘A. Charging 
B Outlet for volatile products 
D.Pipes conveying gas to wall flues 
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Fig. 9 


renewed or repaired without touching the main brickwork ; 
whilst to heat as rapidly as possible, and to conserve the 
heat as much as possible, there are heating flues on both 
sides of the chamber, and the main brickwork is made 
very massive. 

The main structure consists of a series of arched 
chambers, 3ft. wide, 63ft. in height, and 30ft. or so long, 
with 16in. to 20in. separating walls, and sometimes as 
much as 4ft. of brickwork above the arch, whilst below the 
chambers there is solid masonry, in which are situated the 
bottom flues, and beneath them the cooling flues, which 
serve also as the air supply conductors. The coking 
chambers, 30ft. long, 5}ft. high, and from 14in. to 16}in. 
wide, are constructed of specialrefractory materials within 
the arched chambers, the sides of each being channel 
bricks rabbeted together to form on each side three longi- 
tudinal flues, the middle one being connected at one end 
with the upper, and at the other end with the lower flue ; 
whilst the lower flues on each side both connect with the 
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bottom flue, and this in its turn is connected to the main | to the wall flues, are admitted in the upper wall flue, where 
The dimensions of the | combustion ensues, and some more gas and air are 
side flues are about lft. high by Sin. wide, with | admitted into the middle wall flue, so the combustion | 
and heat therefrom are not too much localised; the hot 
Gin. thick, | products of combustion continue their way through the 


waste flue below the ram floor. 


side walls 23in. thick; of the sole flue 
1l}in. by Ill}in., the sole being about 
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the air flue beneath 20in. wide by 16in. high; a large 
main air flue runs at right angles to and connects all 
the longitudinal air flues. In operation the chambers 


are charged through holes in the top, and all apertures 
in the top for the 


of the 


except those escape 
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structure and the subsidiary structure of refractor 
| material, with an enl view of coking chamber and thy 
various flues. The charge for a chamber is about four ton F 
the coking occupies twenty-two hours, the yield of a 
and by-products is good and high. It must always Ss 





Longitudinal Elevation 


Fig. 11—OTTO-HOFFMANN CONDENSING PLANT 
lower wall flue, and thence the two currents from both 
sides mingle in the sole flue, at the other end of which 
they escape into the large main flue. In the accompany- 
ing figures, Fig. 6 is a longitudinal section, and shows 
the arrangement of flues, churging holes, and gas escape, 
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remembered that the Hoffmann regenerating system 
is equally applicable to ovens with horizontal wall 
flues, and on the other hand, that the Semet-Solvay 
channel brick device can be adapted to ovens with 
vertical wall flues. Fig. 9 shows the form and cha- 
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volatile products to ascension pipes, mains, &c., are 
closed; some gas and air, both regulated, the latter being 
heated 400 deg. to 500 deg. Fah. by its passage through 
the heated masonry in vicinity to the sole flue, as well as 
in its passage through the ducts leading from the air flue 





Fig. 12—OTTO-HOFFMANN CONDENSING PLANT 


as well as the direction of the gas and air currents. 
Fig. 7 is a plan, and shows relative position of the main 
separating walls, the side flues, the sole flue, and the air 
ducts. Fig. 8 is a sectional elevation at X Y, Fig. 6, and 


| shows the position and relative dimensions of the main 


Swan Eno 


racter of the Semet-Solvay side flue brick. Com- 
paring these two systems, it will be noticed that 
the large Otto-Hoffmann ovens are placed 18in. to 14in. 
apart, that nearly the whole of the combustion of the 
gaseous fuel takes place in one-half of the sole flue, and 
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roducts of combustion traverse one side of 
pet that the air is heated by regenerators. 
In the Semet-Solvay, on the other hand, the small ovens 
are 3ft. by 34ft. apart, that the combustion of the gaseous 
fuel takes place at different levels on both sides of the 
chamber, the products of combustion continuing the 
course on both sides, and then in the sole flue; the air 
supply being used for cooling the substructure, becomes 


Fig. 14 





~ection !-2. 


waste heat from the heated products of combustion | the gases are cooled to a certain extent, say, to 250 deg, or 


leaving the regenerators corresponds to an evaporation ,; 170 deg. Fah. They 


of 1]b. of water for every pound of coal coked. The 
Semet-Solvay estimate of the heating value of the gases 
not burnt in the ovens is equal to the evaporation of ;%5 lb. 
water per pound of fuel coked, whilst the waste heat 
they estimate as equal to the evaporation of # lb. of 
water per pound of fuel coked, the fuel coked being lean 




































































then pass up condensers, which 
consist of tall rectangular chambers of riveted iron, 
provided with a false top and bottom, connected by 
numerous vertical wrought iron pipes, open top and 
bottom. The space above the false top serves as a cistern 
for cold water, which is constantly replenished as it flows 
away down the vertical pipes; the gases circulate outside 


Fig. 15 
Section 3-4 














Fig 13 


preheated without the intervention of regenerators. The 
greater thinness of the flue walls and narrowness 
of the coking chambers, coupled with this distribution of 
the heat in both sides of the chamber, leads, as might be 
supposed, to more rapid carbonisation, with its accompany- 
ing advantages. The annual output of a Semet-Solvay 
chamber is about 1330 tons of coke from 1900 tons of 
fuel, of an Otto-Hoffmann chamber 750 tons. The tem- 
perature in both systems can be varied; the following 
have been recorded :— 
In sole f 7160" to 2500" Fi 
n sole flue... 2160°to 2520° Fah. ) ‘ r . 
In side flues’ 1980" to 2160° Fah: J Pout 1900" to 2250” Fab. 
Airintake .. 1800° to 1320° Fah. 400° to 560° Fah. 
In chimney 760° Fah. 400° Fah. 
With regard to the average yield of other products per 
chamber per annum :— 
Otto-Hoffmann. Semet-Solvay, 
fe ie tons 90 tons 
Ammonia... 114 tons 24 tons (sulphate) and 
5400 gallons of light oil. 


Semet-Solvay (Brymho. 


Whilst the volume in cubic feet given off, used in the 
ovens and available for other purposes per chamber per 
diem, is about :— 


Otto-Hoffmann. Semet-Solvay. 


Evolved... ... 35,320 57,750 to 63,060 
Used in oven 21,200 
Available 14,120 


Then with regard to the operation and application of 
these ovens, we may take for comparison the statistics 
that were published by both firms simultaneously. Dr. 
C. Otto and Co. pointed out that almost the entire output 
of a factory, amounting to 90,000 tons of refractory 
material, was utilised in the construction of their coke 
ovens in 1894, by the end of which year they had 1847 
in operation in Germany and Austria, and had recovered 
altogether 802,953 tons of superior tar, 15,872 tons of 
inferior tar, 94,085 tons of sulphate of ammonia, and 
12,442 tons of concentrated liquors with 15 per cent. of 
ammonia. Whilst as regards the Semet-Solvay ovens, 
Table A demonstrates their position in the industrial 
world for the same year. 

Itmust be remembered that the yield of coke, tar, am- 
monia, and gas depends upon the quality of the coal 
employed ; the above numbers obtained direct from infor- 


mation received from the authorities connected with the | 


exploiting of the two systems respectively are given more 
to furnish some idea of the productive capacity of coke 
ovens than as an indication of the actual yield of th« 
ovens in question under all circumstances. 

The excess of combustible gases in both cases is used 
for heating or lighting purposes, or for raising steam, or 
for all these objects. According to the Otto-Hoflmann 
estimate, the combustible gases evolved daily correspond | 
to 400 Ib. of solid fuel, of which 240 Ib. is consumed in | 
the ovens, leaving 160 Ib. for other purposes; whilst the 










Salt Store 


AMMONIA PLANT 


coal. The numbers speak for themselves, but as probably 
they do not refer to similar coal, no definite conclusion 
as to the relative merits of the two systems can be 
deduced therefrom. Both systems have their advocates, 
and both, undoubtedly, do good duty, and, according to 
circumstances, one or the other may prove the more 
beneficial. 

In the condensing plant of the Otto-Hofimann sys- 





Section 5~6. 


























these, are cooled to 85 or even 65 deg. Fah., and deposit 


|a large amount of tar and ammoniacal liquor, which 


constantly drains away. The number of pipes is regu- 


| lated by the quantity of gas dealt with, allowing about 
| 74 square feet of cooling surface to 1000 cubic feet of gas. 


The cooled gases next pass into rectangular scrubbers, 


| in which they are divided into many streams by means 
'of a great number of pipes, down which they flow, and 

















Fig. 17—GENERAL VIEW 


tim, Vigs. 10, 11, ard 12, the gases, which have a 
temperature of from 1300 deg. to 1200 deg. Fah. in 
the ascension pipe, pass from the hydraulic main, 
having cooled in their course to 750 deg. or 400 
deg. Fah., into long horizontal iron drums or dust 
chambers, cooled externally by the air, in which are 
deposited most of the tar and coal dust that would inter- 
fere with subsequent operations, and at the same time 


bubble through water or weak ammonia liquid, a constant 
current of which is kept up, flowing in at the top and out 
at the bottom; here more ammonia and more tar are 
removed in the outflow. The gases now pass to the 
exhausters, which have hitherto exerted a suction action, 
drawing the gases from the ovens and through the dust 
chambers, condensers, and scrubbers, but henceforth they 
exercise a forcing action, sending the gases first to a 
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cooler to reduce the temperature that had been raised by | leaden scrubber filled with perforated bricks, in which 
the sudden compression in the exhauster, then through | the ammonia contained in the gases is absorbed by dilute 


washers, chambers divided into four or five compartments | sulphuric acid. 


by horizontal plates; each compartment connects with the 
- p 


In this scrubber a fairly concentrated 
| solution of sulphate of ammonia, containing 36 to 38 per 


one below by nim>rous smal! apertures in the separating | cont., is used, to which a small quantity of sulphuric 








Fig. 13—PART OF 
plate, the upper orifize of each aperture being covered by 
an inverted cup that dips under a layer of water. A 
stream of water runs in from above and descends from 








RECOVERY PLANT 


acid is added, so that the liquid leaving the scrubber 
contains only 2°5 per cent. of free acid. This liquid 
passes through a separator, in which it is clarified. The 


plate to plate, whilst the gas, forced up in the opposite | greater portion of the clear liquid is, after the addition of 





Le-ation of works. 


TABLE A, 


Date started. 





Number of men 


Percentage of ‘ 
employed. 


Number |volatile material 
working. in the 
fuel treated. 


Production | 
of coke | 
per annum. 


At the | Ac the re- 
ovens, covery plant 























Tons. | | 
1 | Havre, near Mons, Belgium (Société du Bois-du-Luc).... August, 1885 | 100 154—17 125,000 | 117 | 35 
2 | Northwich, England (Messrs. Brunner, Mond and C©>.) June, 1886 30 31 23,000 | 41 — 
3 Ruhrort, Germany (Société du Phoenix) ... .. .| April, 1891 48 21 —22 57,500 | 36 | 6 
4 | Seraing, Belgium (Société John Cockerill) . .{| May, 1892 52 154—17 61,000 53 9 
5 | Ghlin, near Mons, Belgium (Société du Nord du Fléau) May, 1892 25 18 —21 27,000 | 24 6 
6 | Syracuse, United States, America (Solvay Process Co.) Feb., 1895 12 21 —23 15,500 | 31 - 
7 | Couillet, Charleroi, Belgium (Société de Marcinelle- 
I es ck lk date: “te sia so 75 16 —18 87,500 | 72 | 6 
8 | Drocourt, Pas-de-Calais, France (Cie des Mines de 
| ONEIE  ece oag ear aee ees ccs asp I 50 23 —28 72,000 54 | 10 
9 | Fiémalle, Liége, Belgium (Société des Kessales) ... .... June, 1893 25 154—17 31,000 | 25 | 7 
10 | Bois-du-Luc, Mons, Belgium (Société du Bois-du-Luc)..., March, 1894 50 16 —18 | 68,000 57 8 
ll Brymbo, Exgland (The Brymbo Steel Co.) ... .... ..., April, 1894 25 33 —35 |} 29,000 |; 2 | 6 
492 | 593,500 | 





irection, bubbles under the cups through the water, and 
is deprived of the last traces of ammonia and tar, and in 
this state it is driven onward, back to the ovens, passing 
on its way through a gasholder, which serves, not as a 
store, but as a pressure indicator, pressure regulator, 
and safety valve. The tar and ammoniacal liquor 
drain from the various apparatus into tanks, where 
they separate by gravity, and whence they are 


pumped into separate receptacles for future distribution; | 
the tar into tank trucks for dispatch to the distillery, the | 


ammonia liquor to the adjacent ammonia department, 
Figs. 13, 14, 15, and 16. In this department the liquors 


mixed with milk of lime are steam distilled, and the | 


resulting vapours containing all the ammonia are either 
collected in sulphuric acid and converted into sulphate of 
ammonia, or are condensed to form strong liquid am- 
monia. An arrangement of all these necessary acces- 
sories to a present-day coking installation is illustrated 
in the figures just referred to. Fig. 12 represents a 
plan, Fig. 10 an end view, Fig. 11 a side view of the con- 
densing and washing plant. A is the gas main from the 
ovens, B the dust arresters, C the condensers, D the 
scrubbers, E the exhauster, F the cooler, G the washers, 
H the gasholder, I return main to the ovens, J tar and 
ammonia liquor tanks and drains, K ammonia liquor 
store, L tar store, M air blast main. Figs. 13, 14, 15, 
and 16 show an ammonia plant in the various elevational 
views as indicated, and in plan; O is the still, P the 


sulphating vessels, Q milk of lime store, R sulphate | 


draining platforms, K condensers for liquid ammonia, 
U liquid ammonia store, V sulphuric acid tanks. 

The Semet-Solvay system also includes a condensing, 
scrubbing, and washing plant, differing in detail from the one 
just described—as, in fact, may be noticed in our illustra- 
tions of a Semet-Solvay installation, Figs. 17-23—but simi- 
lar in principle, and therefore scarcely calling for more than 
a cursory. notice here. In this system, much cooling takes 
place in the hydraulic main; the condensers are double- 
jacketed, with continuous water circulation. The gas 
exhausters are of Beale type, the washers consist of 
seven chambers overlaying each other, in which the gases 
are finely divided by means of perforated plates, and 
made to bubble through water, and so on. An interesting 
ammonia recovery plant has been recently described in 
the paper in the Journal of the Iron and Steel Institute. 
to which we have already drawn attention, by Mr. John 
H. Darby, who controls the Semet-Solvay system in this 


a fresh quantity of acid, pumped back to the scrubber. 
The remaining portion of the liquid is withdrawn, and is 
evaporated in conical lead-lined pans furnished with lead 
steam coils, which are kept constantly filled by the addi- 





| fres acid, is pumped back to the scrubber. The gas on 
entering the scrubber contains only 0°13 vol. per cent 
| of ammonia, and on leaving the scrubber it contains 
| less than one-tenth of this quantity. Its temperature 
| has been reduced to 80 deg. Cent., and as it is not fully 
saturated with moisture at that temperature, no conden. 
sation of water takes place in the scrubber. 

The gases next pass through a second scrubber, con. 
structed of wrought iron and filled with perforated wood 
blocks. In this it meets with a current of cold water 
which condenses the water vapour, the water being 
thereby heated to about 78deg.Cent. In this scrubber the 
gas is cooled down to about 50 deg. Cent., and passes from 
it to the gas main leading to the various places where it 
is to be consumed. 

We have in this article restricted our attention more 
| particularly to narrow horizontal ovens, although there 


! 
| have been many suggestions to effect coking more 
| economically than is usual in other forms of ovens; but 
our main idea has been to show the kind of plant that is 
required to produce coke economically, so as to utilise as 
fir as can at present be done the various valuable factors 
| stored up in coal, and this the two systems selected for 
| description successfully achieve. But we hope in the 
| near future to draw attention to the other forms of ovens 
and their modifications, in so far as they offer oppor. 
| tunities for realising the same object, and to practical 
| considerations concerning coke making in general, 
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| MANCHESTER SEWAGE 


MANCHESTER as a city may have laid herself open to 
| various charges from time to time in the conduct of her 
| municipal affairs, but want of enterprise is certainly not 
|} one of them. Indeed, there seems to be no limit to the 
| vital energy of which the city is possessed ; and we almost 

stand aghast at the quasi-American boldness and zal 
with which problem after problem is attacked. Having 
recently advanced, on the security of the city rates, som > 
five millions of money to complete the Ship Canal, and 
having just finished the first instalment of the Thirlmere 
water scheme, the Council on Wednesday week adopted 
a scheme of eftluent disposal for the sewage works, which 
is estimated to cost over a quarter of a million sterling, 
and a further scheme of sludge disposal, estimated to 
cost between £5000 and £6000 per annum. Both these 
schemes, be it remembered, are in addition to the 
| original scheme of main drainage of the city, which is 
| now being carried out at a cost of over £600,000. 

The two latest schemes to which Manchester is now 
| pledged are so important, and one at least is calculated 
| to meet with such strenuous opposition from the 
| authorities lower down the valley, that we propose to 
| notice them in some detail. Our readers will recall the 

feeling of amazement which filled the minds of most 
| sanitary experts a few years ago, when it was found that 
the City Council were actually spending considerably more 
than half a million of money upon the new system of 
| main drainage, and calmly reported that the intention 
| was to pass the effluent from the tanks over an area of 
| something less than 300 acres of land. At that time the 
drainage area of the city was some 4294 acres, and the 
population 341,414; but the city has since grown both in 
| number and in area, as the following figures will show :— 
| City of Manchester. 





Date. —- Population. — 
| 1884 4,294 341,414 79°5 
1885 5,927 mn = 

1890 12,788 515,600 40 °3 

1896 _ 531,000 41°5 


% The intercepting sewer, constructed under the scheme 








Fig. 


tion of fres’1 liquor until the whole mass is thick. This 
is then run out on a strainer, and yields, after draining, 
a sulphate of ammonia of very fair quality, and up to the 
market strength of 24 per cent. of ammonia, which finds 


rountry. The moderately cooled gases pass through a | aready sale. The mother liquor, which contains all the 








19—COKE LOADING 


designed by the late City Surveyor, Mr. J. Allizon, is 14ft. 
by 10ft. 6in., and extends down the flat valley of the 
| river Irwell to the storm overflow in the meadow land at 
| Stretford, some 8535 yards beyond the city’s western 
| boundary, at a depth varying from 37ft. to 45ft. The 
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‘ent of this main sewer is 2ft. per mile and its dis- 
ees capacity is estimated at 170 millions of gallons per 
twenty-four hours. At this point a storm overflow has been 
constructed, so that heavy rains may be discharged direct 
into the Manchester Ship Canal at a point immediately 
below the Mode Wheel Locks. This chamber is 51ft. 6in. 
by 27ft. 2in., and has 51ft. of weirage, calculated to pass 
off all storm waters down to a depth of 6ft. on the invert 
of the main sewer. From the storm overflow chamber 
the ordinary sewage flow gravitates to the settling tanks 
at Davyhulme—a distance of about 4259 yards—by a 
barrel sewer, 10ft. in diameter. The gradient of this 
outfall sewer is 2ft. per mile, and its average depth below 
ground level varies from 15ft. near the outfall to 35ft. 
near the city boundary. Mr. Allison calculated the 
maximum capacity of this outfall sewer at about 100 
millions of gallons per day of twenty-four hours, and the 
maximum quantity of sewage to be coped with he 
estimated at 70 million gallons. To precipitate the 
solids in this volume of water eleven settling tanks were 
constructed at Davyhulme, each 800ft. long by 100ft. 
wide, and having an average depth of 6ft. These give a 
water surface of seven acres and a gross capacity of about 
12! millions of gallons. It was intended to work the 
tanks upon the continuous flow system, each tank being 
so designed as to work independently of the others, and 
thus with all the eleven tanks working simultaneously 


there would be a total length of 1100ft. of crest dis- | 


and sanctioned them as sufficient for a prospective popula- 
tion of 648,000. Considering the nature of the soil in the 
district around Davyhulme, and the high standard of 
purity demanded by the Mersey and Irwell Joint Board, 
the Surveyor reports that in his opinion nothing less than 
two acres per 1000 of population will suffice. On this 
basis the filtration area would have to be 1300 acres net, 
exclusive of all roads, embankments, walls, carriers, &c. 
Towards this great area the surveyor finds that the Com- 
mittee at present have about &0 acres, the only portion 
of the 300 acres contemplated by the late city surveyor 
which have been actually prepared for sewage. If the 
efiluent is to be filtered through land, therefore, the area 
of the farm must be increased by 1220 acres. This area 
can only be obtained in severed plots down the valley, if 
the scheme of gravitation is to be adhered to, and after a 
careful survey, it is found that at least six miles of carrier 
would be needed to lead the effluent on to suitable land. 
Setting aside all question of opposition from landowners, 
residents, and others, the City Surveyor finds that the 
probable ‘cost of land, drainage, conduits, laying out, 
&e., would be about £550,700. To this must be added 
the annual cost of working the irrigation areas after 
crediting a return from crops, &c., produced.” Judging 
from the experience of Birmingham, working on a similar 
scale, this would be equal to about £3000 per annum. To 
concentrate the farm by acquiring higher land in the 
immediate neighbourhood of the tanks would be still 





charging into the effluent channel. The precipitated | more costly, on account of the greater value of the site 
sludge was to be pressed and disposed of as best the | for building purposes. The cost of pumping would be 
committee could, and the total cost of the works, in- | very great, certainly not less than £7500 per annum for 
cluding the tanks, farm, outfall sewers, and branch | working expenses alone, and to this must be added all 
tributary sewers throughout the city, was estimated at | capital expenditure and farm labour. Under these 
some £600,000. The eftluent waters from the tanks it | circumstances we find, therefore, that ‘“‘the City Sur- 
was proposed to pass over about 300 acres of farm land, | veyor does not recommend the acquisition of land for 
‘properly drained, and used for downward filtration filtration purposes, either at a high or a low level.” 

purposes,” but only a Peg of this ridiculously small | Artificial filtration.—The City Surveyor next proceeds 
area was ever acquired by the City Council. In brief, | to review the prospects of treatment of the tank effluent 
the above indicates the scheme upon which Manchester | by the adoption of a system of filtration conducted on bio- 
has been engaged for the last five or six years, and during | logical principles, and quotes largely from the report of 








general cleaning, &c., making a total area of at least 
40 acres of artificial filters. The cost of these vast 
filter beds the Surveyor estimates at £220,000, and to 
this he adds the sum of £5220 per annum as the cost of 
working. This sum is obtained from the ascertained 
cost of working in other towns, and makes no allowance 
for new materials, repairs, &c. We may here draw 
attention to at least one clerical error in the City Sur- 
veyor’s figures, and confess that we do not quite follow 
him in all his arguments. However, there is no mis- 
taking his conclusion, ‘that the practical difficulty of 
working, as well as the cost of the requisite renewals of 
the filters from time to time, together with the uncer- 
tainty as regards working, render it undesirable that the 
Corporation should adopt an artificial filtering system.” 
It is interesting, in passing, to compare this opinion and 
decision of the Manchester City Surveyor with that of 
Mr. Corbett, the Salford Borough Engineer, as reported 
by us at page 68 in our issue of 17th January last. Both 
experts are speaking of practically the same class cf 
sewage, yet the conclusions to which they come are dia- 
metrically opposite. We took occasion to express our 
doubts as to the wisdom of Salford’s decision, and that 
doubt is more than fully borne out by the present report 
of Mr. de Courcy Meade. 

Conveyance of effluent to the tidal waters of the 
Mersey.—The third portion of the report suggests an 
alternative method of disposing of the tank effluent which, 
in the judgment of the City Surveyor, ‘is, under the 
circumstances, much superior to either land or artificial 
filtration,” as above described. The City Surveyor then 
cites the decision of Glasgow, which is now proposing to 
discharge the tank effluent of the city into the Clyde; 
and he also refers to a somewhat similar scheme prepared 
for London by Sir B. Baker and Mr. A. R. Binnie, the 
engineer to the London County Council. The idea of 
resorting to the estuary of the Mersey seems to have 
originally occurred to the surveyor some two years ago, 
but was first suggested by him to the committee about 
twelve or fourteen months back. Indeed, at that time, 
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Tue Exooveer’ 
MANCHESTER MAIN DRAINAGE—ADOPTED SCHEME FOR EFFLUENT 


the interval there have been great changes in the official | Mr. J. W. Dibdin, chemist to the London County Council. 
staff responsible for the work. | 1t seems, however, that prior to the issue of Mr. Dibdin’s 
The City Surveyor, Mr. Allison, died before the trunk | report, Sir Henry E. Roscoe, acting as chemical expert 


sewer was completed, and the resident engineer, who was 
in a great measure the author of the scheme, has been 
appointed to a high position in the Colonies. Meanwhile, 
the Manchester Ship Canal has been completed, and it is 
but natural to expect the city to turn into their shipway 
only such efttuent as shall not be a nuisance in its passage 
to the sea. The Mersey and Irwell Joint Committee, 
too, who are the acting conservators of the watershed, 
realising that Manchester is not likely to improve the 
1esulting efiluent, unless strong pressure is brought to 
bear, have at last entered action against the City Council 


for rivers pollution; and thus we arrive at the present | 


state of affairs. 


Acting under the advice of the new City Surveyor, Mr. 


T. de Courcy Meade, and their consulting chemist, Sir 
Henry E. Roscoe, the committee have for some time past 
been experimenting on artificial filters, with a view to 
improving the character of their final effluent. But the 
service of a summons upon them by the Mersey and 
Irwell Joint Committee, as above indicated, seems to 
have precipitated matters, and caused the council to 
reconsider their policy. The City Surveyor has within 
the past few days presented to the Main Drainage Com- 
mittee a very important report on the whole question, 
and after a lengthy discussion, extending over two meet- 
ings of the council, further works have been adopted for 
the disposal of the effluent which are calculated to cost 
not less than a quarter of a million sterling. Mr. de 


| to the Manchester City Council, had advised the com- 
mittee to construct two small experimental filters at 
Davyhulme. These model filters were completed in 
December last, and the first series of experiments ran 
without a break from 19th December, 1895, to 4th 
January, 1896. This series was followed by others, the 
filters being worked at different ratios, varying between 
300,000 gallons and 800,000 gallons per acre per day of 
twenty-four hours. The actual figures, as taken from 
Sir Henry Roscoe’s report, are as follows :— 





Equivalent 
Number , Volume of Gallons to gallons 
| Period of working aa days tank effluent per square per acre 
1895-96. working. filtered in yard per per 24 
gallons. 24 hours. hours. 
Dec, 19th to Jan. 5th... 17 28,000 ... 64 309,760 
Jan. 6th to Jan. 21st... 16 49,000 ... 122 590,480 


Jan. 22nd to March 22nd 61 |.. 260,750 |. 171 827,640 


The City Surveyor appends the text of Sir Henry 
Roscoe’s report, whose concluding suggestion is ‘“ that 
an artificial area of filter beds composed of cinders 
should be carried out, which, under skilful management, 
ought to be able to deal with about 800,000 gallons of 
tank effluent per acre per day, the depth of filtering 
material to be 8ft., and the construction of them to be 
the same as in the experimental cinder filter.” We 
understand that this filter was made up as follows, 
beginning with the bottom layer :—12in. layer of clinkers, 
in which were laid drains of 6in. agricultural tiles; then 
Qin. of cinders of 14in. mesh; 6in. of cinders of jin. 





Courcy Meade being instructed by the committee to 
advise them upon the whole question of effluent disposal 
frcm the sewage works at Davyhulme, divides his report 
into three heads, viz :—(a) The treatment by filtration 
through land; (4) treatment by artificial filters; (c) re- | 
moval to the tidal waters of the Mersey. 
Under the first head he points out the serious diftfer- 
ences of opinion which exist as to the bulk of tank | 
efiluent which can be treated with efficiency on a given 
area of ordinary land. Taking the present population at 
581,000, the Surveyor finds that the dry weather flow of 
Sewage is about 40 gallons per head per twenty-four hours, 
or a total for dry weather of about 26,000,000 gallons. But 
the Local Government Board approved the outfall works, 





mesh ; 6in. of cinders of 3in. to jin. mesh; and 3in. of 
gravel, screened and washed, as a top layer. The City 
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he induced his committee to pay an informal visit to the 
suggested point of discharge into the Mersey. So far 
back as July, 1894, Mr. Meade explained his scheme to 
Mr. James Mansergh, of Westminster, so that it cannot 
be said that the suggestion is a sudden inspiration on the 
part of the committee or of their officials. The sketch 
plan of the proposed route, which we publish above, 
explains the scheme so clearly that very few words are 
necessary. It will be seen that the conduit will leave the 
existing sewage works and tanks at Davyhulme on the 
south-west side, and will flow westward down the valley 
of the Mersey on the south side of the Ship Canal, 
passing for the most part across agricultural land, 
through Partington, Warburton, Heatley, Lymm, Thel- 
wall, Grappenhall, Acton, and Moore, and terminating at 
a point in the estuary near the Randall’s Sluices, by a 
syphon under the Ship Canal. The total length of the 
conduit will be about 15} miles. The City Surveyor pro- 
poses that the conduit shall have a discharging capacity 
of seventy million gallons per day, and states that ‘the 
cost would not exceed £258,000. To this sum must be 
added the estimated annual cost of working the sluices 
and inspection, which would not exceed £200 per annum.” 
The italics are ours. Thereport concludes as follows :— 
“By the adoption of the scheme—last mentioned—the 
sewage problem would be solved once for all; the City 
Surveyor has, therefore, every confidence in strongly 
recommending it for adoption.’ 

This report has been considered at great length by the 
City Council; and on Wednesday, the 9th inst., the 
last alternative, viz., the scheme for conveying the 
efitluent to the estuary of the Mersey, was adopted by a 
large majority. The report does not give any figures as 
to cost further than those we have quoted; so it is 





Surveyor appears to have had grave doubts as to the 
wisdom of attempting to pass so large a volume 
per acre, but, nevertheless, carefully considered the | 
best method of giving effect to Sir Henry Roscoe's | 
suggestions. 

Assuming as before the dry weather flow of the 
sewage to be 26,000,000 gallons per day, and the 
volume per acre per day to be 800,000 gallons—as sug- 
gested by Sir Henry—the City Surveyor finds that the 
net area of filter to be provided would be 32} acres; in 
addition to which a margin must be allowed for rest, 


: closely. 


difficult to criticise the scheme or the estimate very 
Putting on one side for the moment the pro- 
priety or otherwise of ignoring Nature’s own laws, and 
balance, as between the animal and vegetable kingdoms, 
and admitting for argument’s sake all that is urged about 
crowded areas and unnatural conditions in our large towns, 
we still are not clear that the adopted scheme is perfect. 
Liverpool, Birkenhead, and Runcorn, not to mention 
the host of other authorities in the watershed below 
Manchester, will, without doubt, strenuously oppose the 
Bill ; and to them will be joined the landowners and resi- 
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dents of suburban and rural Cheshire. Their objections 
may be sentimental, but it is none the less natural that 
they should one and all resent and oppose the passing of 
Manchester’s efiluent through their district, even if the 
culvert be buried below the natural surface of the ground. 
But on this point also we are not enlightened, as the 
report is not accompanied by any sections. Our impres- 
sion, however, is that embankments will be necessary in 
more than one place on the line of conduit. Again, the 
question of the withholding of 70,009,000 gallons of water 
from the upper reaches of the river, or rather of the 
Ship Canal, has not been referred to. Of course, 
we know that the scheme will not seriously affect the 
canal, but if that quantity is discharged below instead of 
above Warrington, as at present, it simply means that 
the difference as regards compensation water must be 
made up from the watershed. 

As regards cost it is difficult to speak, pending further 
details - but £9 10s. per lineal yard does not seem a great 
sum with which to construct the culvert, and out of 
which to purchase all land, easements, and rights on the 
route, and also to cover the cost of compensation for 
surface damage. And here we notice the wording of the 
report, which does not admit of a loophole for future 
discussion. The City Surveyor’s words are clear: ‘The 
cost would not exceed £258,000.” The italics are ours, 
but the boldness of the statement is the Surveyor’s. 
Again, the esttmated cost of upkeep is obviously 
erroneous; a fraction of 21. per yard per year for watching, 
working sluices, and repairs of so great a work, extending 
over so great a length of country, is clearly quite beside 
the mark. Possibly some such doubt was passing 
through the mind of the Council, when the resolution 
adopting the scheme was passed ; for we understand that 
a rider was added to the effect, that ‘a subsequent 
report be presented by the Committee on the subject of 
cost.” 

Sludge disposal.—At the same meeting of the Council 
a further report by the City Surveyor touching the 
question of sludge disposal from the tanks was considered 
and adopted. It appears that at present the sludge is 
pressed by hydraulic power. The quantity of wet sludge 
to be dealt with when the whole of the city sewers are 
connected will be about 510 tons per day, and if allow- 
ance be made for a prospective population of 650,000—as 
contemplated by the Local Government Board when the 
works loan was sanctioned—the ultimate bulk will be 
about 624 tons per day. At present there are eight 
presses working, each having forty-four plates about 
8ft. Gin. square. During the year 1895 the output of the 
presses averaged 738 tons of pressed sludge cake per week, 
at a cost of 2s. 11°9d. per ton of cake turned out, or 
equal to 9°7d. per ton of wet sludge. Expressed in 
another way, the weight of wet sludge from each million 
gallons of sewage treated is about 24 tons, or 6} tons of 
pressed cake, and the ratio between wet sludge and 
pressed cake seems to have varied from 3°71 to 1 to 
3°25 to 1 since the opening of the works in January, 
1894. These pressed cakes of sludge are carried by 
wagons and tipped into an old disused bend of the river 
Mersey, which formerly ran through the works; but 
at certain seasons of the year the local farmers remove a 
portion of the output, and in this way about 17,598 tons 
a year are disposed of. It seems that this “ tip ” formed 
by the old bed of the river is fast filling up, and the 
Council have already obtained the sanction of the Local 
Government Board for the purpose of a steam barge of 
750 tons capacity for the purpose of conveying the wet 
sludge to sea, beyond the North-west Lightship at the 
entrance to the Mersey below Liverpool. The total 
length of the journey or “ voyage” to point of deposit 
beyond the lightship and return to the sewage works is 
about 120 miles. Taking the present wet sludge output 
at 510 tons per day, or 186,150 tons per annum, a 
steamer of 750 tons must make 248 trips per annum, or 
an average of one trip every 36 hours throughout the 
year. But this clearly does not give sufficient margin 
for rest and repairs. and does not allow for any increase 
of population. The City Surveyor therefore advises the 
Council to provide a steamer of 1000 tons, which will be 
equal to removing the present bulk of wet sludge in 186 
trips per annum, or approximately one trip every two 
days. If, however, the presses are continued to meet the 
demand of farmers, the number of trips would be re- 
duced to 140 per annum, or about 12 per month, and 
this he believes would allow a margin for all contin- 
gencies. The cost of conveying 140,000 tons of wet sludge 
to sea is estimated as follows :— 


One steamer of 1000 tons capacity, say, £18,000 





OE DEON os oes eee. ots, eae are. oo OO OD 

Other works—for conveying sludge from tanks 
to steamer—£6250 at 5 per cent.... ... ... 31210 0 
WO ie eee Cedi. ake oo) 1040 0 0 
Insurancy ... ... ... ue : 900 0 0 
Coabjmay... 0.00 j : 650 0 0 
noe, rag DOO ae ee Saunt is 300 0 0 
Incidentalexpenses ... ... 2... ... oe 150 0 0 
Ship Canal charges sich york Gach CoE 500 0 0 
£5202 10 0 


Equal to 8 94. per ton of wet sludge. 


Taking an average of 140 trips to the year, the above 
—exclusive of sinking fund and Ship Canal charges— 
works out at the rate of about £21 15s. per trip ; whereas 
the average cost per trip made by the sludge steamers 
of the London County Council, in 1894, is reported to 
have been only £1414s. As compared with the above 
estimate, we must set the cost of pressing the whole 
of the sludge and disposing of the amount not taken 
by farmers on Chat Moss or elsewhere. First of all, 
the pressing machinery and plant would have to be 
extended, and it is estimated that the total cost of press- 
ing and removal would amount to not less than £11,275 
per annum. In addition to the above, there would be 
the cost of treating the foul liquor from the presses, all 
which is, of course, obviated by sending the wet sludge 
out to sea. The Council have already obtained from 
Admiral Sir George Henry Richards, the Acting Conser- 








vator of the Mersey, permission to deposit the sludge at 
sea on the same terms exactly as those which have been 
in force for years with respect to the disposal of solid 
town refuse by the Liverpool City Council. These regu- 
lations are:—(1) The refuse shall be tipped outside the 
North-west Lightship, at a depth of not iess than fifteen 
fathoms. (2) The refuse shall be deposited as near as 
possible after high water. (3) The masters of the vessels 
carrying the refuse shall signal by whistle the times of 
passing the North-west Lightship, and note the time in 
the log. (4) Extracts from the logs of the vessels shall 
be furnished monthly to the Acting Conservator. The 
Committee have also arranged terms with the Ship Canal 
Company, whereby the canal will receive the sum of 
£500 per annum in tolls for a steamer not exceeding 
1000 tons carrying capacity, but without regard to the 
number of trips made, these being similar to the terms 
made some time ago with the Salford County Borough, 
when that body inaugurated a sludge steamer service. 
The City Surveyor recommends the purchase of a sludge 
steamer of the following dimensions :— 


ft. in. 
BORON GORE 5.55 555m goss Sen ae es, . ee 
Length between perpendiculars ... ... ... ... 234 0 
PRONG TRIND 5 ues es eve cee aes cs 
Denes; os, Sc Ge aye ee Re 
DEES ENO... esis fae Aa A Sa. SD 
Draught light ... .... ..: aa 7 0 


and quotes from the report of the engineer to the County 
Council of London for the year 1893, as to the cost of 
sludge removal by steamer, which we may here sum- 
marise. The average cost per trip—over a total of 2021 
trips made—was £15 14s. 3°84d., or neglecting the cost 
of repairs, and taking the cost of working only, the 
average cost on the same 2021 trips stands at 
£13 Os. 4°61d. per trip. 

In comparison with Manchester's figures, as recorded 
in the two preceding reports, the following, taken from 
Mr. Binnie’s Report for 1894, is interesting :—‘ During 
the year 74,058} million gallons of crude sewage were 
received and treated, or an increase of 9} per cent. on the 
quantity of 1893; and 2,052,000 tons of sludge which 
were obtained with a moisture, varying from 90°7 to 
91°25 per cent., were sent to sea, or an increase of 1} 
per cent. on the quantity obtained last year. In other 
words, one ton of sludge was obtained from every 
34,473 gallons of crude sewage at Barking, and from 
every 39,058 gallons at Crossness. This is an increase of 
7°7 per cent. at the former and 10°3 per cent. at the 
latter, indicating that the sewage for the year 1894 was 
more diluted than during the preceding year.” 

The City Surveyor’s report on sludge disposal as above 
summarised was adopted by the City Council at the same 
meeting on the 9th inst., and we believe that in this case 
the vote was unanimous. As regards the prospects of 
these two very important schemes, there is no doubt but 
that Liverpool, Birkenhead, Warrington, Runcorn, 
Widnes, and other smaller authorities on the Mersey, 
will bitterly oppose them. But looking at the question 
broadly, and in an absolutely impartial light, as, of course, 
only an outsider can, we do not see that their grievance is 
so great as they would have everybody believe. In the 
first place, the estuary is not the private property or 
birthright of any one authority, but is the common and 
natural outlet for the whole watershed. Manchester is 
in the watershed—ergo, Manchester has a right of use of 
the estuary and the mouth of the river. (2) The whole 
of the sewage effluent must, and does now, flow past 
Liverpool, and whether it discharges into the stream forty 
miles or fifty-six miles above the bar is of little or no 
moment to Liverpool. (3) But, as a matter of fact, only 
the comparatively clean efiluent from the tanks will be 
so discharged; and what is a matter of 26,000,000, or 
even 66,000,000, of gallons compared with the capacity of 
flood tide in an estuary three miles wide? (4) If the 
purity of the waters of the estuary is of so great and vital 
importance to the city of Liverpool, why does she dis- 
charge every drop of herown unprecipitated sewage and all 
her liquid and solid filth into the river? And why do 
Birkenhead, Widnes, Runcorn, Warrington, Ellesmere 
Port, and Garston, among others, continue to add their 
united stygian floods to that of Liverpool itself? Would 
it not be wise in them to remember the beam in their 
own eye, and remove that rather than draw universal 
attention to their own defects by carping at the mote in 
the eye of their neighbours up the stream? Finally, we 
believe that Liverpool will be open to reason in this 
matter, and will come to realise that Manchester has 
made Liverpool and maintains it; and that if the former 
declines, the latter will expire as a natural consequence. 
The iaterests of the two cities are identical, and they 
must sooner or later—not sink, we believe—but swim 
together. 








THE BRITISH ASSOCIATION. 





THE meeting of the British Association has produced 
comparatively little that interests engineers, and we are 
not quite certain that it was even much more satisfactory 
as regards other subjects. The attendance has been very 
large, the Philharmonic Hall, which will hold 3000 
persons, being filled more than once. The greatest 
novelty was, of course, Roentgen Photography. Un- 
fortunately, however, apart from amusing experiments, 
little can be done with the subject for a general audience. 
We have, as far as possible, picked out for our readers 
the most interesting matter available. In another place 
will be found Sir Douglas Fox’s address as President of 
Section G, and a very excellent lecture delivered by Dr. 
Elgar. The report of the Committee on Screw Threads, 
which we also give, is far from being devoid of interest. 

Among the papers worthy of note may be mentioned 
among others one on the Tower Bridge, by Mr. Wolfe 
Barry, and another by Mr. Joseph Parry, Water Engineer 
to Liverpool, on the water supply of that city. He 
related the early history of the Liverpool water supply, 
referring to the engineering and chemical ideals of a 








i _' 
century ago, to private enterprise and public spirit, to 
competition and its consequences, to the Bootle Com. 
pany’s works, the Harrington Company's works, and the 
purchase by the Corporation. He described the schemes 
of 1846, and the Rivington scheme, and the investigations 
made for additional supplies between 1866 and 1880, In 
conclusion, he touched upon the Vyrnwy works, the 
method of filtration, and related experiences of introduc. 
ing a new supply, from which several towns and villages 
on the lines of aqueduct sought to obtain water. ‘ 

An address on “‘ The Present Position of the British 
North Atlantic Mail Service,” was delivered by Mr. A, J, 
Maginnis, president of the Liverpool Engineering 
Society. He pointed out that at the present time there 
were only six Atlantic liners sailing under the British 
tlag—four belonging to the Cunard Line and two to the 
White Star Line—that could be fairly regarded as of the 
first-class. There had been a falling-off in this respect 
during the past seven or ten years, for in 1886 there 
were at least ten British ships which might be classed 
first. He considered that the time was now ripe for 
another great advance in the type and speed of Atlantic 
liners. It was impossible to believe that the marine 
engineer had won his last triumph on the Atlantic. It 
could not seriously be thought that the present position 
of the British North Atlantic mail service was fully satis. 
factory, and he looked forward to the time when there 
would be considerable improvements. 

Mr. W. H. Wheeler, secretary to the Committee on 
Tides, brought up a report on “* The Effect of Wind and 
Atmospheric Pressure on the Tides.” It stated that 
reports had been supplied by Liverpool, Sheerness, Ports. 
mouth, Hull, Boston, the Clyde Navigation Trustees, the 
Indian Government, Norwegian Government, Cana- 
dian Government, and some local authorities. Most 
of these dealt with the effect of abnormal gales 
and atmospheric pressures, and a vast amount of 
information on these points was gone through by 
the committee, whose conclusions were:—‘'(1) That 
the tides are influenced both by atmospheric pressure 
and by the wind to an extent which considerably affects 
their height. (2) That the height of about one-fourth of 
the tides is affected by wind. (3) That the atmospheric 
pressure affecting the tides operates over so wide an area 
that the local indications given by the barometer at any 
particular port do not afford any reliable guide as 
to the effect on the tide at that port. (4) That although, 
so far as average results go, there can be traced 
a direct connection between the force and direction 
of the wind and the variation in the height of the 
tides, yet that there is so much discrepancy in the 
average results when applied to individual tides that 
no reliable formula can be established for indicating the 
amount of variation in the height of the tide due to any 
given force of wind. (5) The results given in the tables 
relating to atmospheric pressure indicate that the effect 
of this is greater than has generally been allowed, a 
variation of half an inch from the average pressure 
causing a variation of 15in. in the height of the tides. It 
was often said that an abnormally high tide is followed 
by a correspondingly low ebb. The investigations of the 
Dutch engineers on the coast of Holland indicate that the 
effect of gales on the tides is to raise both the low and 
high-water level.” At Dover, increases of 3ft. bin. above 
the calculated level had been observed during gales ; at 
Sheerness, 4ft. 7in.; at Flushing, 5ft. lin.; at Shokland, 
in the Zuyder Zee, although the mean range of tide was 
only 8in., there was an increase of 7ft. Sin.; and at Liver- 
pool, 8ft. 5in. was recorded. Admiral Wharton had cal- 
culated that a difference of lin. in the barometer was 
generally followed by a difference of 1ft. in the level of 
the sea. The report contained a large number of tables 
and diagrams. 

Professor W. C. Unwin presented’a special com- 
mittee’s report on ‘‘ The Calibration of Instruments used 
in Engineering Laboratories.” 

On the 20th, in the section devoted to economics, a 
paper was read on ‘“‘ The Metric system ” by Mr. F. Toms. 
In this there was nothing very novel; the most note- 
worthy feature about the matter being a most amusing 
and instructive little speech made by Sir Frederick Bram- 
well, who takes just the same view of the subject that 
we do. Mr. Thom proposed that our English weights 
and measures, which it was pointed out had some advan- 
tages of sub-division, might be made to accord with the 
French by dividing the metre into eleven equal parts, 
and taking ten of those parts as the basis of the yard, 
while weights and measures of capacity might be dealt 
with on a similar plan. The Bill introduced into the 
House of Commons by Mr. Ritchie and Mr. Balfour since 
the paper was written did not, it was added, appear to 
advance a general adoption of the metric system much 
more than the Weights and Measures Act passed eighteen 
years ago. Several speakers took part in this discussion, 
making more or less impracticable suggestions. Then 
Sir Frederick Bramwell closed the discussion. He said from 
what he had gathered of the paper he hoped it would not 
be received with approval, for the scheme proposed would 
put the country to great inconvenience without bringing 
it into unison with the rest of Europe. Why should not 
British merchants attend to their own business them- 
selves by sending out invoices to their foreign customers 
on the metric system, and stating both English and 
foreign prices? If British merchants did not believe in 
the metric system, that said little for the system, unless 
it was that the British merchants were too lazy to 
accommodate their foreign customers. He agreed with 
Napoleon that as the human mind came to deal with 
larger quantities and distances it required a new standard, 
and he had found that the metric countries did not them- 
selves really adhere to the system, but used fractions 
as well, while at Boulogne a list of “local” weights 
and measures was openly published in defiance of 
the law. If the British desired to employ a unit, 
the grain was uniform in troy, avoirdupois, and 
apothecaries’ weights. When the French did adopt the 
metric system, they went on for thirty years without 
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making it compulsory. Now, he laid great value on 
mental arithmetic, but ask the ordinary man to work 
mental arithmetic decimally, and he would decline or fail. 
Let him square 3°25 decimally. Well, he fancied the 
calculation would be done by taking the fractional and 
not the decimal multiplication. The ordinary man would 
work the problem by vulgar fractions, and then turn 
round and express the result in decimals. Compare the 
efficiency of mental arithmetic in England and on the 
Continent. In England you could ask at a railway booking 
office for three tickets, and be at once told the total, say 
£2 9s. 6d., for example, to pay, but in France you went 
to the little wicket with the woman behind it, and the 
man in front to take care of the woman—where the 
piece of chalk or the pen and paper calculation had to 
be made before you could be informed what the three 
fares totalled, while occasionally a table had to be con- 
sulted as well. In Strasburg he lately heard a cabdriver 
and a friend having a prolonged discussion to settle what 
would be the cost of a two and a-half hours’ drive at 24f. an 
hour. When he visited the sugar factories of the late 
Khedive of Egypt, the engineers he met gave him a 
palpably impossible result in reply to his question as to 
the maximum discharge from a cylinder, and then said, 
by way of apology, that they had forgotten their ‘“‘ value.” 
Metric men always did forget their ‘“‘value.” In point 
of ease of calculation, in point of mental arithmetic, the 
ordinary English weights and measures, and vulgar frac- 
tions, would any day enable any person of ordinary in- 
telligence to do his work more accurately and more 
speedily than the man who employed decimals, and still 
more efliciently than one who employed decimals plus the 
metric system. In conclusion, he demonstrated his 
arguments by mentally calculating the weight of a foot of 
iron 1#in. round, the flow of water from a circular pump 
—the metric system would not help with a circular 
object, and square pumps were still rare—and the weight 
of an inch of rain falling over an acre of ground. 
Sir Frederick’s arguments were received with hearty 
applause. 

Much of the amusement of the guests depended on the 
success of garden parties, and to these the weather was not 
propitious. 

On Wednesday, the business part of the programme 
was brought to a close. In Section G, Mr. A. R. Sennett 
read a paper on “* Horseless Carriages,” which was illus- 
trated by a series of lantern views. He said the wisdom 
of this year’s change in the British legislative enactments 
with regard to traffic of this kind would be certain to 
make itself apparent in the near future. Hitherto, such 
developments as had taken place in this branch of 
engineering had been mainly outside of our own country; 
but the subject was destined soon to become among us 
one of great industrial importance. Three centuries ago 
there was produced at Nuremberg a car propelled by 
the energy of coiled springs. The descendants of that 
machine might be seen to-day in the clockwork toys 
which ran about the edge of the pavements in Cheapside, 
to the amusement of young folks and country visitors. 
In noticing next the wind-propelled vehicles of the 
Dutch, he mentioned a patent char volant which made the 
journey between Bristol and London in 1826 with two 
passengers. The first steam road carriage was the in- 
vention of a Belgian, and was constructed in 1769 in the 
form of a long trolly, for the transport of heavy ordnance. 
Several subsequent motor cars were fitted with an imita- 
tion of horses’ legs, with knee-joints and hoofs, for 
pressing on rails; but this adjunct was soon found to be 
unnecessary. Handcock’s later line of steam omnibuses, 
running successfully between Paddington and the Bank, 
was noticed; but changes in the law, and the rapid intro- 
duction of railways, discouraged a continuance or exten- 
sion of that system. He ventured to predict that, on 
this side of the Channel, we should now take up the 
movement in a mercantile spirit, and that steam, as a 
mode of road propulsion, which had been so largely laid 
aside on the Continent, would be most commonly used 
in this country. Petroleum and gas engines would not 
be neglected, for the field open to both was enormous. 
But, whereas we were in a position to construct at 
once steam-propelled vehicles, whether for light or heavy 
loads, much still remained to be done in regard to 
petroleum-propulsion before either heavy loads could 
be carried or passengers conveyed free from vibration and 
offensive exhalations, or with the degree of comfort 
associated with horse-drawn vehicles. He hoped and 
believed that the Briton’s love and admiration for the 
horse would continue, and that horses would not be dis- 
continued for personal transport or pleasure excursions 
until some auto-mobile was invented whose movements 
could be regulated by the pressure of a rein or by a 
whisper or chirp on the part of the driver. The re- 
quirements of trade and commerce, and not those of 
pleasure or sport, would be the direction to which the 
engineers of motor cars would first devote their at- 
tention. The value of good horses had greatly 
increased, instead of diminished, since it was pre- 
dicted, when railways superseded the stage coach, 
that our equine breed would decline. With regard to 
electric cars, there was need for a light, compact, and 
efficient accumulator which would be indestructible by 
the ordinary vibrations of a road locomotive. There was, 
nevertheless, great scope for electric motors in districts 
where there was a central station. The wagonette type 
of carriage lent itself to mechanical propulsion. After 
alluding to the application of mechanical motive power to 
cycles, he said he had heard of a gentleman who had 
already commenced to build a house to travel about 
in, to be moved by the power of petroleum. Although 
there had been an enormous extension of our rail- 
way system within a comparatively short period, there 
remained a vast and ample field for travel and 
transport by means of mechanically-propelled road car- 

riages. There still existed in this country considerably 
over a hundred thousand miles of good turnpike roads, 
and a large proportion of that mileage was represented 
by roads connecting towns at a considerable distance 


from railway stations. Such towns and outlying districts 
could be far more effectively served by a judiciously 
organised system of horseless locomotion than by light 
railways. Horseless locomotion was in many essential 
respects much cheaper than our present system. Besides 
which, motor cars would obviously effect sanitary and 
hygienic improvements, as well as a diminution of the 
noise attending urban horse traffic. 

In the course of a discussion which followed, Professor 
Vernon Harcourt, in expressing the thanks of the Section 
for the paper, said we might doubtless look forward next 
year to a considerable development of horseless traffic, 
either by electrical, steam, or oil propulsion. 

Sir F. Bramwell gave some reminiscences of Hand- 
cock’s steam omnibuses, which used to run from Padding- 
ton to the Bank without frightening horses, and which 
found no difficulty even with so steep an ascent as 
Pentonville-hill. 

A meeting of the General Committee was held at 
one o'clock, in the Civil Court of St. George’s Hall, to 
receive the report of the Committee of Recommendations. 
The President was in the chair. 

The Assistant-General Secretary (Mr. G. Griffith) read 
the minutes of the last meeting, which were confirmed. 
Mr. A. G. Vernon-Harcourt, one of the general secre- 
taries, then read the synopsis of grants of money appro- 
priated to scientific purposes by the General Committee 
at the Liverpool meeting. The total amount divided 
amongst the different sections was £1355, and the grants 
were approved. 

The following recommendations were also adopted :— 
From Section A (Mathematical and Physical Science), 
That a national physical laboratory should be esta- 
blished, and for this purpose that the co-operation should 
be invited of the Royal Society, the Royal Society of 
Edinburgh, the Royal Astronomical Society, the Institu- 
tions of Civil, Mechanical, and Electrical Engineers, the 
Chemical and Physical Societies, and other kindred 
societies for securing this foundation ; and from Section 
H (Anthropology) in favour of urging upon the Govern- 
ment the necessity of establishing a bureau of ethnology 
for Greater Britain, as such an instituiion would be of 
immense value, not only to science, but to the Govern- 
ment itself. 

The meeting then adjourned until next year. 








THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 


THE meeting of this Institution was followed by an 
excellent series of excursions, enabling the visitors to get 
a good idea of the mining, treatment, and shipment of 
coal in South Wales, and the impression produced was 
very favourable, more particularly on account of the signs 
of prosperity ; the great engines, the big tubs, the large 
lumps of coal, the heavy loads wound, being amongst the 
striking factors, the hospitality at the Ocean and Great 
Western Collieries being another and by no means the 
least impressive. 

The Deep Navigation Colliery of the Ocean Coal Com- 
pany comprises two winding shafts, each 17ft. diameter 
and 2154ft. deep, each fitted with steel rail guides. In 
the downcast shaft the cage is two-decked, and carries 
two tubs on each deck, each tub carrying about 32 cwt. 
of coal. The total load on the engine at the start from 
the bottom is 17 tons, including ropes, tackles, cage, and 
coal. At the bank there are two stages, so that the two 
decks are discharged at once. The tubs from the upper 
stage gravitate down a curved gradient to the level of the 
lower stage, where “ Billy Fairplay” does his work. The 
winding engine—a colossal structure—is an inverted ver- 
tical engine with two cylinders, each 54in. in diameter and 
7ft. stroke. A Cornish pumping engine, with a cylinder 
100in. in diameter and 11ft. stroke drains the mine. The 
winding engine at the upcast shaft is horizontal, with two 
cylinders 42in. in diameter and 6ft. stroke. An engine of 
similar dimensions compresses air, the air cylinders being 
45in. in diameter and the stroke 6ft. A Schiele ventilating 
fan, 14}ft. in diameter, is used, and is driven by an engine 
with a cylinder 27in. in diameter and 3ft. stroke; 225,000 
cubic feet of air at 2°90 water gauge are circulated per 
minute. 

The coal is South Wales smokeless steam coal, is 
produced from the 4ft. and 6ft. coal seams in quantities 
of about 2000 tons a day, the actual output last year 
being 550,000 tons. The underground haulage is main 
and tail, worked by numerous compressed air engines. 
The compressed air is conveyed down the shaft in cast 
iron pipes and in the mine through wrought iron and 
steel pipes. Steam is generated in thirty Lancashire 
boilers, each 7ft. in diameter and 30ft. long, twenty-eight 
being always in use. 

Bonneted safety lamps are used where necessary, the 
illumination elsewhere being electric. The banking 
arrangements were far from pleasing, and it was gratify- 
ing to learn that they are in course of being remodelled. 
An opportunity was then given of inspecting the new 
colliery of the Dowlais Iron Company, which proved of 
considerable interest, and as there is much that is new, it 
will receive notice subsequently when more space can be 
devoted to it. 

The Great Western Collieries of the Great Western 
Collieries Company were next visited. The Hetty Pit is 
15ft. in diameter and 1178ft. down to the 6ft. coal seam, 
but the 4ft. seam is also being worked. The engine has 
two cylinders, each 40in. in diameter and 6ft. stroke, and 
is fitted with variable automatic expansion gear. Pit 
No. 2 is 14ft. by 10ft., and is 1425ft. down to the 5ft. coal 
seam. The winding engine has two cylinders 30in. in 
diameter and 4ft. stroke. A Schiele fan, 15}ft. in dia- 
meter, is used, and is driven by a compound tandem 
engine, with the diameters of the cylinders 20in. and 
36in., stroke 3ft., and belt pulleys 20ft. and 64ft. in dia- 
meter. At 160 revolutions per minute, the volume of air 








is 200,000 cubic feet per minute at 3in. water gauge. A 















great compound air compressor was in course of erection, 
with steam cylinders 40in. and 72in. in diameter and 6ft. 
stroke, air cylinders 42in. in diameter and 6ft. stroke; 
the fly-wheel weighs 30 tons. 

Here, too, is a coal-washing plant of a capacity of 
300 tons a day, and 120 coke ovens, producing 1000 to 
1100 tons of coke per week. Both the washing machine 
and the ovens are on the Coppée principle, the latter 
being without recovery of by-products, although the 
waste gases are utilised for raising steam in seven boilers. 
The Tymawr Pit is 16ft. by 10ft., and down 1425ft. to the 
5ft. coal seam. The twin compound winding engine 
has cylinders 82in. and 48in. in diameter and 5ft. stroke, 
and is fitted with variable automatic expansion gear on 
the high-pressure cylinder. A Schiele fan is also used at 
this pit; it is 15}{t. in diameter; is driven by acompound 
tandem engine, with cylinders 19in. and 382in., and 3ft. 
stroke, giving at 160 revolutions 180,000 cubic feet per 
minute at 3in. water gauge; an independent condensing 
engine is used. The air-compressing plant makes a very 


| striking spectacle ; it consists of two pairs of compound 


tandem steam cylinders, 22in. and 40in. in diameter by 
5ft. stroke, and air cylinders 34in. in diameter and 5ft. 
stroke. Each pair of air compressors has its separate 
independent condensers and engines, together with 
apparatus for cooling the condensing water. A Green 
economiser is in course of erection. The engines in this 
colliery attracted special attention, as they are those 
referred to in Mr. Hugh Bramwell’s paper noticed below. 
The visitors were next entertained sumptuously at lun- 
cheon by the directors of the Great Western Colliery 
Company and Mr. T. Foster Brown, and after luncheon 
were taken to and round the Barry Docks, and shown 
the engines and the great excavations now going on, and 
the methods of loading coal, finally returning to Cardiff 
in the special train provided. 

We will now notice some of the papers that were not 
fully dealt with in our last account of this meeting, and 
as we have just mentioned Mr. Bramwell’s paper, 
we will commence with that, which was entitled 


Tue CompounD WINDING ENGINE AT THE GREAT 
WESTERN COLLIERY CompaNy’s TymMAwRr PIT, WITH 
Notes on irs CoMPARATIVE STEAM Economy. 


This paper aroused considerable interest, inasmuch as 
there are only a few compound winding engines in this 
country. As the colliery is to be visited, the description 
of the engines will be given subsequently. Mr. Bramwell 
has made observations with (1) a large high-class hori- 
zontal winding engine working without expansion; (2) 
the samme engine, but with its variable automatic expan- 
sion gear in use; (3) an exceptionally efficient large 
winding engine with variable automatic expansion gear ; 
(4) the compound winding engine with variable automatic 
expansion gear. In each case the engines were indicated 
continuously throughout the winding, and each stroke 
approximately timed. 

The results obtained from these observations are given 
in the following table, which records the average steam 
economy of each engine during the time steam is on in 
each wind :— 
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No. Description of winding engine. 25 |sde a a}: S% 
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1 Hetty Pit, winding engine, with- Wee | 
out expansion gear... ... ...) 2 375 | 695 | 71°39 
2 Hetty Pit, winding engine, with 
expansion gear... ... ... .... 26 228 | 686 | 46°12 
3 High-class winding engine, with | | 
expansion gear .. ... .. ... 40} 306 | 7384 | 36°73 
4 Tymawr Pit, compound winding } 
engines, with expansion gear ... 314 144 | 650 | 25°68 
' 





In case 8 the rope was counterbalanced ; in cases 2and 
4 it was not. In the latter case full speed is not attained 
until after six full steam strokes, the cut-off in the high- 
pressure cylinder coming into action at the seventh 
stroke, and even then the maximum cut-off obtained is 
only 4; nevertheless, this compound winding engine 
proves economical, and it is confidently believed that 
with proper counterbalancing full speed will be attained 
with four full-steam strokes; moreover, that the gear 
could be fixed to cut off at a maximum of j stroke. The 
above numbers include the whole performance of starting 
and getting up speed. Eliminating these points of extra- 
vagance, the maximum economy attained at any one 
stroke in each case is as follows :— 
Lb. of steam 


per hour 
per indicated 
horse-power. 
1, Hetty pit, winding engine, without expansion gear, 
De a a eer. 
2. Hetty pit, winding engine, with expansion gear, 
DE OS Ry 
3. High-class winding engine, with expansion gear, 
FU RUE OUI ENON, © oon 6 cic nce: ccd) Seances ce 
4, Tymawr pit, compound winding engine, with ex- 
pansion gear, 7th stroke ... ... 0 ... oss se « 19°39 


The engines, which were inspected by the members on 
the occasion of their visit to the Great Western Colliery 
on Wednesday, are horizontal twin compound, with two 
steam-jacketed cylinders—one on each side of the drum— 
the diameters being respectively 32in. and 48in., the stroke 
in each case being 5ft., with double beat Cornish equili- 
brium valves, the steam valves being Sin. and 12in. in 
diameter in the high and low pressure cylinders respec- 
tively, the exhaust valves being 10in. and 13in. The 
valves are actuated by short rockers, the steam valves 
being arranged to trip and drop so as to admit of expansive 
working, and are controlled on the high-pressure cylinder 
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by a heavy governor, which brings the cut-off into action ; 
the valves also are arranged to turn automatically, so as 
to equalise the wear round their circumference. The 
engine is controlled by steam reversing gear, fitted with 
an oil cataract ; there is also a valve for admitting high- 
pressure steam into the low-pressure cylinder for starting 
and occasional use. Average working boiler pressure, 
120 1b. per square inch; plain cylindrical drum, 18ft. in 
diameter ; pulleys, 18ft. in diameter, supported on lattice- 
girder frame. The working load comprises cage, chains, 
&e., 3tons 8cewt.; two empty trams, 17 cwt. 3 qr. 12]b.; 
coal, 2 tons 10 cwt.; and rope, 261b. per fathom, 2 tons 
18 cwt. 41b., forming a total weight of 9 tons 13 ewt. 3 qr. 
161b. The depth of shaft is 1440ft. The time of wind- 
ing, 50 seconds; the maximum speed of winding on shaft 
—approximate—60ft. per second. It is hoped to reduce 
the time of winding to 40 seconds by the use of 22 lb. per 
fathom, 4}in., plough steel plated ropes, and the intro- 
duction of a counter-balance rope. 

In discussion, a general approval was expressed of the 
use of compound winding engines with expansion gear. 
It was, however, pointed out that it was not desirable 
to rely on indicator diagrams alone when testing engines ; 
the consumption of fuel should be noted. The author 
concurred, but stated that in the present case no other 
data than those given were available. Exception was 
taken to the trip valves, the wear on the trip being great; 
when they are used frequent diagrams should be taken. 
It was also pointed out that the difficulties had been 
experienced in lubricating automatic cut-off gear. 

Turning from these matters to the paper dealing with 
the important question of colliery explosions, we briefly 
give the observations and deductions contained in the 
paper by Mr. Donald M. D. Stuart on 


PHENOMENA OF COLLIERY EXPLOSIONS. 


The author diagnoses the disasters at the Camerton 
and Timsbury Collieries, Somersetshire, in November, 
1893, and February, 1895. At Camerton the effects ex- 
tended 828ft. towards the coal face, and 8714ft. in the 
other direction to the downcast shaft. At Timsbury it 
extended to the upcast shaft, a distance of 2900ft. In 
the course of the explosion there were scenes of destruc- 
tion separated by intervals, with no signs of violence, of 
from 114ft. to 1030ft. in length. The disposition of the 
débris, &c., showed the absence of appreciable mechanical 
force in the movement of the atmosphere between the 
shot and the first disturbances in the spaces between the 
successive disruptions, and at the end of the propagations, 
demonstrating that a series of local explosions took place 
which exerted all their disruptive force in their immediate 
vicinity. The author regards the quiescent spaces as gas 
generating areas, which gas ignited at the next space 
where there was an enlargement in the workings, and 
consequently more oxygen. Furthermore, the position 
of deposits of coked coal support the view of local explo- 
sions with antecedent gas generating spaces, whilst the 
soot deposits were similar in character to those obtained 
by bringing a hydrocarbon flame in contact with a cold 
surface. It is therefore suggested that the quantities of 
heat generated in the initial local explosions greatly ex- 
ceeded the total quantity of heat in the products of the 
mining powder, and it will be readily understood that an 
advancing series of similar charges to those described 
was again established in the coal-dust beyond, producing 
secondary explosions at points farther away, where the 
conditions for the oxidation of the accumulated hydrogen 
were fulfilled ; consequently the explosions would be pro- 
pagated along every path of the coal-dust, so long as 
atmospheric oxygen was available and there were no wet 
spaces to bring down the temperature, a series of events 
which continued until the necessary energy to keep them 
going was expended, making a succession of distillations 
and explosions ; the former where there was dry dust and 
the oxygen was deficient, the latter where oxygen was 
plentiful ; the latter producing the heat required for the 
former phenomena. The arrest of propagation is conse- 
quently brought about by atmospheric conditions in which 
heat cannot be generated for the reproduction of the 
distillatory and other chemical actions, because the sup- 
plies of atmospheric oxygen are inadequate ; also by wet 
surfaces, which demand the surrender of the heat for the 
evaporation of their moisture. 








GOLD AND SILVER PRODUCTION IN THE 
UNITED STATES. 

Silver, coining 

| value (1°2929 dols. 

per troy ounce). 








Gold, coining value 
(20°6718 dols. per 
troy ounce). 





18s6—Quantity, troy oz... 39,445,312 1,881,250 
5 Walon. «> & 10,200,000 7,000,000 
i890—Quantity, troy oz... 54,500,000 1,588,880 
yy Melee. 2. aes & 14,092,929 6,569,000 
1895—Quantity, troy oz... 55,727,000 2,254,760 

14,410,200 9,322,000 
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INSTITUTE OF MARINE ENGINEERS.—The engineering and draw- 
ing classes will be resumed on Timadieg, Geter Ist, at the 
premises of the Institute, 58, Romford-road, with a reception and 
social meeting, when the students will be addressed by Mr. 
G. W. Manuel, R.N.R., past president, who has consented to 

reside ; Mr. J. Fortescue Flannery, M.P., vice-president ; Mr. 

_ E. Lester, J.P.,M.I.N.A., hon. member ; Mr. A. W. Robertson. 
vice-president ; and others. The awards of last session will be 
presented by Mrs. Manuel, and during the evening a programme 
of music will be rendered and light refreshments served. Students 
have the privilege of introducing friends. The Educational Com- 
mittee have arranged for a series of lectures, to be delivered by 
gentlemen connected with the engineering profession, on occasional 
Tuesday evenings during the session. Due notice of these will be 
given from time to time on the notice board of the Institute, 








STEAM LAUNCH FOR THE GREEK GOVERNMENT 
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STEAM LAUNCH FOR THE GREEK GOVERNMENT. 





Tus launch, of which we give a view from an instan- 
taneous photograph taken when at high speed, is built of 
teak in two skins, and is provided with copper air cases, 
making her unsinkable, and is generally after the style of the 
launches in use in her Majesty’s Navy. The dimensions 
are :—Length, 30ft.; beam, 7ft.; depth, 3ft. 7in.; and she is 
provided with engine and boiler capable of driving her at a 
speed of over 10 knots. 

The machinery is triple expansion, with cylinders 4}in., 
6fin., and 10in. diameter by din. stroke, having the 
cylinders carried on steel columns, the slipper guides 
being bolted to the back columns. The high-pressure 
cylinder is placed in the middle and the intermediate 
aft, and low-pressure forward, and the high-pressure has a 
piston valve and intermediate and low-pressure double- 
ported slide valves. This arrangement allows of the two 
slide valves being easily accessible, and makes the exhaust 
pipe shorter than when the low-pressure is placed aft. An 
outside pipe condenser is employed, and the air pump and 
two feed pumps are driven off rocking levers from the inter- 
mediate crosshead. 

The crank shaft has the excentrics forged solid on it and 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents. ) 





THE PRESTON ACCIDENT. 


Sir,—Your leader on the above accident in your issue of 24th 
July last touches on a few points that are in my opinion opposed 
to what takes place in actual practice. In the first place, when 
referring to the derailment, you say ‘‘ the only other cause available 
was running round the curve at too high a speed.” Now I deny 
that high speed round a curve will eausea derailment. [| am treat- 
ing the word derailment as referring to the flange of the leading 
wheel mounting the outer rail. The result of an accident when 


going at high speed is most disastrous, but it is in my opinion most 
regrettable that the travelling public should be taught that it 
tends to derailment when it is the reverse in actual practice. A 


little further on in your article you show that the load may be 50 
per cent. more on the outer wheels than on the inner ones, and 
that the extra loading to the outside promotes safety. How then 
can high speed cause derailment ! During my wide experience of 
nearly thirty years I have never known a single derailment having 
occurred owing to speed ; the reverse is the case, and I have known 
for an actual fact that drivers have had to get up a speed of twenty 

' miles to prevent a derailment when it was impracticable to go 
round a curve at five miles an hour without derailing. 














. 
“ 


N 





“| Jearders 
Moallecbie 
|ICast /ron 
| ; 

































yy 


















































sododeood all) il 
0690900009009 STL 
~~ BOBLIS LOLS HHH 
960990909/)] 1 }ITITIT TTT 
eo peor Oooo TTT TTT TT 
ay ak mania HH raed | 
iii tis Ge a a 
PTA ‘ 
it HTT TT idl 
i : ES Ley PN Leal) 



































End. ! Section through Tubes. —\Malleablo 
oe RRS ieee Ae ‘ 


» Cast tron 





Sechon through Centre of Boiler. 


Side Elevation (casing removed) 


PARTICULARS 


Gree Surface ¢ 
Heating Surface 1-05 


BOILER FOR GREEK STEAM LAUNCH 


tuns in gun-metal bearings in a cast iron bed-plate. The | 


thrust bearing is at the inside end of the stern tube. 

The boiler, which we illustrate, is of the water-tube type, 
and is generally similar to that of the steam launch Wild 
Duck, illustrated in THe ENGINEER of August 9th, 1895. 


From the engraving of the boiler it will be seen that the | 


most important difference is that instead of only one row of 
tubes entering below the water-line two rows do so. In con- 
sequence of this it has been found necessary to fit internal 
pipes to these tubes, as shown by the dotted lines, to cause 
them to deliver the steam and water circulating through 
them above the water-line. 

In the early trials of this boat it was found extremely 
difficult to keep steam. After internal pipes were fitted, as 
shown, however, there was no difficulty whatever in this 
respect. 

The two hours’ trial of this launch was run on the 12th of 
June, in the presence of two officials of the Keyham Dock- 
yard, as representing the Greek Government, when the mean 
speed, as taken from sixteen runs over the half-mile, was 
10:2 knots, the mean steam being 1801b.; revolutions, about 
800. In the last quarter of an hour the steam was worked 
up to the full pressure of 2001b., when a speed of 10°7 was 
attained as the means of four runs. The contract speed was 
10 knots. The machinery, we are informed, gave no trouble, 
and the engines ran quit ‘cool, without requiring water on 
any of the bearings. ‘ 


I should like to quote cases that might help to show that high 
speed does not tend to derailment :—-First, in 1879, when the ex- 
tension of the Punjab Northern State Railway was being made 
beyond Jhelum, Mr. Avern, the engineer-in-chief of the extension, 
consulted me as to the extraordinary behaviour of an engine that 
was lent to him for ballasting purposes. The tender of this engine 
got derailed almost daily when an official was on the train, not so 
when the driver was by himself. There was a restriction of speed 
| on this curve ; I explained what occurred at high speed, and that 

it was quite possible that the driver when alone got up a fairly high 

speed before going round the curve. Mr. Avern was convinced that ; 
| was right, and asked if I could suggest any remedy, so that -oe8 
| engine could go round safely at a slow speed. I explained tha’ 
| fitting on compensating levers would probably answer the pe. 
| This , Svat was overruled by the locomotive superintendent, and 
| believe the high speed was continued. F 
| Second, on a certain section of the North-Western Railway @ 
part of the line on the 1 in 25 grades had been laid with curves 
| having 819ft. radius, the superelevation of which had by an error 
been made jin. in place of 3in. When this part of the line was 
inspected by the officials, the error was noticed, and a remark was 
made that it would be impracticable for a runaway wagon to go 
down the grade without derailing. I ventured the suggestion 
that it might capsize, and that the want of cant would enhance 
the safety of the vehicle from derailing. This was considered pre- 

posterous, and I got permission to try the experiment. Needless 
to say when the experiment was made the vehicle ran round with 
| perfect safety. The speed attained was about 55 miles an —_- 
| I do not know what percentage of weight was on the outer wheels 
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' e curve, probably 90 per cent.; but surely it stands to 
ae that if the " Seights a the outer wheels increase with the 
speed, it is utter nonsense to expect the flange to be able to climb, 
Here, then, are two practical facts—I have known very many 
similar—to prove that high-speed will not tend to derailment. 
Indeed, it is fortunate for the travelling public in England that 
such is not the case, or the result, would be disastrous. It says a 
great deal for the drivers in admitting that they were going over 
the speed sanctioned by rules, but why do a not go further, and 
confess that they have often run over similar curves at 40 and 
probabl 50 miles an hour, and never thought that there was any 
danger in so doing? . 

It would be interesting to know at what speed a vehicle would 
capsize at high speed, say on a curve with 600ft. radius and with- 
out any superelevation being allowed for. There must be a limit 
of speed that will place the whole weight of the vehicle on the 
outer rail, so that it may be said to go round on the outer wheels 
only, the inner ones being poised in the air. Under such con- 
ditions, | maintain that no derailment would take place. 

The statement that the train does not always go off outwards, 
and that the leading flange may readily mount the inner rail, is so 
utterly impracticable that I defy anyone to give an instance that 
will prove that such an occurrence has ever taken place. 

| also take exception to your remark that the bogie is probably 
30 miles an hour safer on curves. I believe that such is not the 
case with engines properly constructed. The advantage a bogie 
bas over another engine without one, is the fact that the weights 
are equally distributed on the leading wheels. It is, however, 
possible to construct an engine without a bogie, and so fit it with 
compensating levers, that the weights will adjust equally on an 
uneven road, this done, I would prefer riding 100 miles an hour on 
the engine without the bogie. Any obstruction to the wheels of 
one side of a bogie has a tendency to send the engine across 
country, whereas the engine without the bogie would hug the rails 
till brought toa stand, I have known a layer of sand on one line 
of rails (due to rain in a cutting) sending the bogie engine off 
nearly at right — to the line, whereas an engine without a 
bogie would probably not have derailed. The bogie, no doubt, has 
its advantages in long carriages, but certainly not for engines. 
Your remark, that the pencil fixed on a centre line of the buffer 
beam of an engine would not describe a smooth curve, may be so 
far true. I maintain, however, that the flange of the ieading wheel 
of a non-bogie engine does do so (leaving aside the spring in the 
rail). There is in my opinion no lateral motion in the leading 
axle, as you would lead one to suppose, and I consider that 
any transverse slide is that due to the spring of the outer rail 
only. 

If, as you remark, the engine with a bogie has proved itself so 
much superior to the engine without one, it only tends to show 
that the fault lies with the designer. 

That such faulty engines are built may probably account for the 
English-made engines having such a bad reputation when sent out 
to countries that have treacherous soil, and where it takes years 
to consolidate railway embankments. 

JOHN Rieke, M.I. Mech. E., 
Dist. Loco, Supt. N. W. Railway. 
Sukkur, India, 1st Sept., 1896. 





LOCOMOTIVE BOILERS, 


Sixk,—With reference to the leader in your impression of the 
llth inst., I entirely agree with you that we do not in an ordinary 
way require to go to the United States or anywhere else to learn 
how to conduct our railways. Nor can it be said that our loco- 
motive superintendents and general managers do not understand 
their duties. It would be going a great deal too far to impute 
such a state of things. But what I do think is that English people, 
as a nation, are much too conservative in all matters which involve 
any important change, and this is particularly the case in regard 
to our railways. From the time of the opening of the first public 
railroad an unwillingness to alter any settled order of things has 
existed in a more or less poignant degree down to the present day. 
Reforms have come somewhat too slowly. It is yet comparatively 
recent that a broader minded policy—chiefly in connection with 
the passenger rolling stock—has been instituted. It is not of much 
moment whether that policy does or does not resemble in its 
details that of American or any other body of railway men. But 
I would submit, it is highly important that our conservatism should 
give way more quickly than hitherto to reforms in railway pro- 
cedure, and in this manner, not so much the particular methods of 
we those reforms out, emulate the example of the New 

orld, 

It is not too much to say that railways over here are as cheaply 
worked as any in the United States, for the reason that some 
are certainly carried on without due regard to the comfort, and 
sometimes safety, of the travelling public. Here, again, we find 
fresh instances of what must be considered, at best, a short-sighted 
policy, whatever justification may be pleaded. This state of affairs 
naturally does not stop at one thing. It has its effect on the 
locomotive as well as on the carriage stock and other matters con- 
nected with English railways. Iam prepared to admit that our 
engines have to some extent kept pace with the increase in the 
weight of trains. The question is, however, whether or not they 
are capable of improvement in respect of their haulage power, and 
whether this cannot be arrived at with due economy by fitting 
them with boilers larger than those at present obtaining on most 
lines. Iam quite aware that the mere number of square feet of 
heating surface is not always a guide to the efficiency or actual 
power of an engine. Almost everything depends on, not only 
the quality, but the quantity of fuel which can be usefully 
consumed in the fire-box. One engine, of course, may have 
a larger number of tubes than another, and so present in figures a 
greater heating surface, but the tubes may be so closely pitched 
as to prevent proper circulation, and will consequently evaporate 
a far less amount of water for a corresponding consumption of 
fuel than in the case of an engine with a smaller but more effective 
heating surface. So also more work can generally be got out 
of good coal than the cheaper sort, and for engines in which 
Welsh fuel is used it would not be wrong to allow a smaller ratio 
of heating surface as compared with those burning, say, either 
Yorkshire or Scotch coal. In this connection I might cite two 
cases in support of my previous contention—that some engines 
have insufficient boiler power to enable them to steadily and 
economically perform their duty. The first is that of a locomotive 
worked with the best coal; the second with north country fuel. 
The speed and load of each are approximately alike ; and the 
cylinders of the former are lin. larger in diameter than those of 
the latter. Between these two engines there is a difference in the 
heating surface of over 560 square feet, and it is against the one 
fired with the inferior coal. I am not open to the contention that 
such a difference as this does not matter, despite other considera- 
tions. I have ridden on the latter engines when working both fast and 
slow trains, and it is not too much to say that, as they were never 
intended to be run with any but the poorer kind of coal, they should 
have had larger fire-boxes and boilers. This is the more necessary, 
as the engines have often to work main line express trains. It is in 
such cases as these that we have examples, not of a locomotive 
engineer being ignorant of his business, but of his being tied down, 
possibly by financial considerations, in the belief or hope that the 
traffic would develope so gradually as to render his policy of keep- 
ing down expenses a justifiable one. The wisdom of this is not 
always borne out by results. On the other hand, some engineers 
are fully alive to the ible requirements of the future, and 
build locomotives—as did the late Mr. Patrick Stirling-to meet 
them, _ This, I maintain, is what ought to be done on every line. 

ere 1s no need to have an excessive number of such engines. 
As stated in your leader, it would certainly be unwise to construct 
several huge engines, whose usefulness would be strictly confined 
to certain months of the year, but this, I also submit is not what 








is 1. nang Already locomotives exist of sufficient size, as regards 
cylinders, to haul the heaviest loads without assistance. The 
reason for their actually not doing so lies, I feel convinced, in the 
limited capacity of the boiler to supply enough steam, unless the 
engines are so linked up as to render it impossible for them to take 
trains of over a certain weight at a given speed. The providing of 
bigger boilers—in some cases fire-boxes also—need cause but a 
comparatively slight increase in weight, and would, moreover, 
raise the efficiency of locomotives to a much higher standard and 
enable them to perform heavier and longer distance work. Again, 
it does not necessarily follow that the loads are lightest in winter. 
As matters stand at present, the majority of the summer trains 
are divided, and the weight of each portion is comparatively very 
light, frequently too light, in fact, for the engines running them. 
It is obvious that things would be more evenly balanced if there 
were engines of such power as to render the dissecting of the 
trains unnecessary, since they would be useful for winter and 
summer traffic alike, taking into account the difference in 
weather. 

So long as we adhere to single-expansion, we must, I contend, 
look to enlarging the boiler. Greater power is really wanted ; and 
to increase the number of cylinders of high-pressure locomotives 
does not seem so advisable as adding to the boiler capacity, and 
that, too, in all engines which have cylinders over 19in. in 
diameter. It must either come to that or compounding, and as 
this does not at present find much favour, some good would be 
done by following on the lines initiated by Mr. M’Intosh. The 
fact that Americans have recognised the utility of big boilers 
should in no way influence the question. I do not wish to 
champion locomotive practice on the other side of the Atlantic, 
nor to in any sense imply that British locomotive engineers are as 
a body less observant or skilful than others. But if there is room 
for improvement in our engines, why shut our eyes to the fact? 
It may be more or less a matter of individual opinion as yet, but 
the results obtained on the Caledonian Railway go far to point out 
a very desirable development of the simple locomotive. Any 
objection on the score of expense to providing engines with larger 
boilers is fully met, to my mind, by the exigencies of traffic, which 
quite justify a broader view being taken of the whole matter. 

London, N., September 22nd, F, W. Brewer. 





Sir,—I do not know why Belgian engines are huge. Notwith- 
standing the editorial observation in your last letter, the fact 
remains that they are among the largest in the world. Why, 
therefore, go across the Atlantic to find large engines and investi- 
gate their performances! Besides, even if the fire-box is 10ft. 
by 7ft. in a Belgian engine, why should the boiler be so large? If 
the large grate area is due to bad fuel, surely this only means that 
it requires a larger fire to actuate the same boiler than generally 
obtains. Therefore the increased strength of framework and 
wheels would be necessary only where the fire-box is to be found. 
Perhaps, with these explanations, somebody will kindly state :— 
(1) Why do English engineering papers discuss American loco- 
motives, when they want to discuss the merits of large engines, and 
pass over Belgian engines, which are as heavy as any anywhere ? 
And (2) What are the relative capabilities of Belgian express 
engines compared, say, to the Dunalastair or the Greater Britain, 
as far as can be stated ? CHARLES CLINTON, 

Penge, September 21st. 





PERMANENT WAY. 


Sir,—I have read with interest all letters that have lately 
appeared in THE ENGINEER under the heading of ‘‘ Permanent 
Way.” That in your issue of 31st July last, written by Mr. J. W. 
Wilkins, has dealt with contraction and expansion of rails, as an 
element of danger, and since he courts attention I trust you will 
oblige by inserting the following :— 

In India the contraction and expansion of rails is a matter 
of great importance, and therefore receives a deal of attention. 
The temperature in the different seasons is not the same in the 
different districts, some places being much hotter and cooler than 
others, and therefore expansion has to be regulated accordingly. 

While in Bengal last year, I had four 30ft. rails, 85 1b. bull headed, 
placed on an open spot, tightly fished together with their joints 
jammed, and a table firmly fixed in the ground at either end for 
marking the expansion. These rails were free to move as one body, 
but not independently, so that accurate marking could be got on 
the tables, ‘The ends were marked on the tables during the coldest 
time of the yearin the early morning before sunrise, at a tempera- 
ture of 55 deg., and again during the hottest time of the year, in 
the middle of the day at a temperature of 105 deg., when it was 
found that the total expansion of the four rails was 3in., or ;),in. 
per rail. Again I tried the same experiment this year in the North- 
West Province with four 30ft. rails, double headed 741b. The 
tables were marked during the coldest. weather at a temperature of 
45 degs., and again in the hottest weather at a temperature of 
120 degs., when it was found that these rails had expanded fin., 
or Jin. per rail. I may add that in both cases we had very hot 
weather during the summer months, while the winter in the North- 
West was not so severe as it usually is. From these experiments 
it will be seen that in neither case did the expansion per rail touch 
%in., and from my personal experience I consider this too much by 
din. for the parts of India in which I have worked. 

I consider that it is just as faulty to give too much expansion as 
it is not to give sufficient, for if insufficient is given your line is 
apt to buckle; while on the other hand, if excess is given, joints 
are weakened and knock, and the ends of the rails are likely to 
become damaged, and if there is not sufficient allowance to admit 
of the rails contracting, the fish-plates or bolts break. Buckling 
is not always caused for the want of expansion, for there may be 
eed of that and yet a buckle will occur on account of the joints 

eing tco tightly screwed up, especially if the line is not well 
ballasted. In this country most inspectors have their fish bolts 
slightly slacked back in the summer months to admit of the rails 
expanding freely, but care has to be taken not to let them get too 
slack, 

Mr. Wilkins takes the mean temperature in England at 80 deg., 
while what I have explained above shows that it is no more 
in this country, at least in Bengal and the North-West. I can 
quite understand that while in this country we have to deal with 
excessive heat, in England itis balanced by the cold; but I am 
inclined to think that the mean temperature of England is not 
more than 60 deg., and that, therefore, the expansion in this 
country should be more than that given in England. 

Some inspectors are provided with thermometers marked with 
the amount of expansion to be given at different temperatures. 
This is no doubt the right thing, provided the gauges marked on 
the thermometers have been correctly worked out to admit of the 
required amount of expansion, according to length of rail used, 
for by this means, during any time of the day, according to the 
rise and fall of temperature, the inspector can regulate the expan- 
sion, 

Regarding the allowance in fish-plate and rail holes, I do not 
consider this should be above din. more than the amount required 
for expansion and contraction, as it only allows the rails all the 
more freedom to travel. I have seen instances where as much as 
jin. space could be got between two rails if pulled apart when 
fished, If rails are not going to expand more than ,%in. to jin., 
where is the necessity of this? For it is only encouraging an evil 
which inspectors try their utmost to fight against, namely, the 
‘‘travel” or ‘“‘creep”’ of rails, W. H. Derry, 

Ghaziabad, September Ist, P.W. Inspector, E. I. Ry. 





ONE THOUSAND POUNDS STEAM, 


Sir,—I see that Messrs. Hamilton Fraser and Co., of Liverpool, 
have built 


gy *teamer Inchmona, which is to use 2601b, steam 





—265 lb. on boiler—which is a very bold advance on the 180 1b. 
steam of the Campania and Lucania of the Cunard line. I venture 
to hope that some other firm will before long go in for 1000lb. 
steam. Jacob Perkins in his steam gun—invented in 1825—used 
steam from 7001b. to 1200 lb. pressure, and continued it for many 
years, although his ‘‘ generator ” was only two flat iron plates bolted 
together with a very thin space between them. That space was 
filled quite full of water, and then heated up to 500 or 600 deg. 
Fah. The gun was fired by letting out a drop of hot water at one 
end, and forcing in a drop of cold water at the otherend. Now, 
why should not that system be utilised at sea, where economy of 
coal and also economy of space are of great importance? One 
long pipe of small diameter, with a force pump at the lower end, 
and connected at the upper end to the valve chest of the first 
cylinder, would supply 10001b. steam with ease and perfect safety. 
The pipe being so thick would be absolutely ‘‘ unexplodable,” but 
of course would have a safety valve loaded, say, to 1100lb. The 
Campania crosses the Atlantic in 130 hours, or less, and she uses 
180 ib. steam. Such steam expanded nineteen times down to 8b. 
into a vacuum produces, ‘‘ theoretically,” 15,847,184 foot-pounds 
from each cubic foot of water boiled off at that pressure. But 
steam of 10001b., if expanded to 8lb. into a vacuum—94 expan- 
sions—would produce, ‘‘ theoretically,” 24 375,225 foot-pounds from 
each cubic foot of water boiled off at 10001b. pressure. The 
Campania is said to burn 3000 tons of coal in crossing from Liver- 
aes to New York, with 1801b. steam. But if she were fitted with 
ilers and engines suited for 10001b. steam, she would cross at 
the same speed, and use much less coal in the ratio of the above 
figures, say, 24,375,225 : 15,847,184: : 3000: 1950; that is to say, 
she would save more than one-third of ber coal bill, and also save 
one-third of her stokers, and one-third of her coal trimmers, and 
be able to carry 1050 tons more cargo. I hope every steamship 
owner who reads this letter will think over rab figures. They 
are very suggestive. Gerorce AvuGustTuUs Hale, 
Penithon, Radnorshire, Sept. 21st. 





HORSELESS CARRIAGES, 


Sir,—Observing Mr. Knight’s letter on the above in your issue 
of 18th inst., it would be an education to likely buyers, if the 
makers of horseless carriages, or the Motor Car Club, would state 
the abilities of their motors, giving their weight and hauling power, 
horse-power, cost per hour running at a certain speed, or hauling 
a certain weight at a certain speed ; the kind of wheels used— 
especially the tires. It seems to me that either solid rubber tires, 
or pneumatic tires on the driving wheels, can only be of service on 
machines carrying light weights, such as four persons at most, and 
even then they will be perishable and costly to keep up. I am of 
opinion that, taking into consideration the weight of our present- 
day road traction engines, with their broad driving wheels having 
the flat bars riveted on at an angle to grip the ground, and pro- 
vided with two and three screwed holes in each bar to receive steel 
spikes for frosty weather, no improvement can be made towards 
contact with the road, in the way of hauling power, and for lighter 
loads, say even from one to five tons, nothing, I think, can come 
before the ordinary traction engine for hard work, with its broad 
wheels, for wear and tear, and with oil for fuel, so as to prevent 
smoke when working in towns; we can get nothing more sensitive 
than steam, for stopping and starting, and by being made with 
compound engines, non-condensing, having an auxiliary valve to 
assist in starting, in case the high-pressure cylinder should stop on 
the centre. This I imagine is the poor man’s motor. We might 
add a condensing tank below the engine, and get County Councils 
to make water troughs along the roads at reasonable distances, 
where the hot water could be discharged and replenished with cold 
water, the tanks being elevated high enough to enable the water 
to run into the water tank of the motor. 

I should like to hear the views of the motor car makers and those 
who pretend to know what is wanted, but all those I have seen and 
read about, throughout Europe and America, I cannot say that 
either myself or my friends interested, have more faith in any- 
thing we have heard of, than in the present day traction engine, 
made in sizes to suit the load, and if makers of traction engines are 
not bestirring themselves to put something on the market to meet 
this demand, they should do so at once, and hold their own against 
other firms who mean to develope the trade they are neglecting. 
However, for all the cry about motor cars and horseless carriages, 
what surprises me is to find that in the advertising columns of 
your valuable paper we see neither an illustration, or a maker’s 
name advertised. 

I have written this in the expectation that makers or agents will 
see it, and send me what they honestly can recommend, as my 
firm could soon place many orders, if we could satisfy ourselves 
and friends that we had the right article. Besides, the city of 
Glasgow has just sent their tramway manager and his engineer 
away to America to see what they can pick up in this line for car 
traction. 

Are we to have it said that Great Britain cannot provide some- 
thing without America, or any other —— country assisting us 
Surely not. Tuos, Hitt, Consulting Engineer, 

Glasgow, Sept. 21st. Thos. Hill and Co., Glasgow. 





TRADE WITH JAPAN. 


Sir,—We have read with interest your notes on Japan, in which 
you speak of it as a machinery market, and do not consider it as a 
competitor. We may say that your opinion coincides with that of 
Mr. H. J. Owen, of Tokio, who represents us out there, as he 
wrote to us some short time since after travelling over the industrial 
parts ‘‘ that it is a very far cry to the time when either China or 
Japan will become serious competitors to Lancashire?” 

Bolton, September 18th. W. G. Gass. 





ABERYSTWITH PIER PAVILION. 


Str,—Referring to the article on the Royal Pier Pavilion at 
Aberystwith, in your issue of this week, will you permit me to say 
that a large portion of the plain joists and riveted plate girders 
were supplied and made by me at my Cardiff works ? 

London Bridge House, E.C., ARCHIBALD D, Dawnay. 

September 19th. 








EXHIBITION OF Motor MacHINERY.—According to the Bulletin 
Commercial, an international exhibition of motor machinery, &c., 
under the distinguished patronage of the Prince-Regent of Bavaria, 
will be open at Munich from the 11th June to 10th October, 1898. 


LauncH.—On the 16th inst., the steamer Corocoro, which has 
been built by Messrs. Wigham Richardson and Co., at their 
Neptune Works, Newcastle-on-Tyne, went for a very successful 
trial trip off the coast. The vessel is built of steel, 379ft. in length, 
by 48ft. beam ; she has a poop, bridge and topgallant forecastle, 
and is rigged as a fore-and-aft schooner. Messrs. Wigham 
Richardson and Co, have also constructed the engines, which are 
on the triple-expansion principle, and the boilers, which are fitted 
with Serve tubes and Ellis and Eaves’ system of induced draught. 
The steamer has also an installation of electric light, eight power- 
ful steam winches, steam windlass, &c. The steamer has been 
constructed to the order of the New York and Pacific Steamship 
Co., of London, for their West Coast Service. Mr. Grace, of the 
firm of W. R. Grace and Co., London, managers of the New York 
and Pacific Steamship Co., was present at the trial trip, as well as 
Mr. Todd of London, the superintendent engineer for the 
company, under whose care the vessel has been built, and Mr. 
Wigham Richardson and Mr. John Tweedy of the builders’ firm. 
During the trial trip the machinery worked without the slightest 
hitch, giving satisfaction to all concerned, and the ship attained a 








speed of 124 knots, 
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THE IRON AND STEEL INSTITUTE. 


(By our Special Commissioner.) 















the disposal of the produce, in a single forenoon, which 
considering the rough and broken character of the ground 
and the difficulties of access, was no easy task, although 







THE excursion to the iron ore mines on Thursday 
September 3rd, which must be regarded as the principal 
event of the meeting, was sc planned as to allow the 
whole number of visitors to obtain a general idea of the 
nature of the deposits, the methods of working them, and 


’ 


to the port of Castro Urdiales, to the west of Bilbao. 


’ 


The luncheon that succeeded was a very brilliant affair 





the railways to the shipping places, the valleys of the 
Nervion and Sommorostro rivers, and the sea coast down 


The mid-day firing of the shot holes bored in the mines 
then commenced, first with the smaller charges and 
subsequently with larger chambered mines, under whose 
influence the square-edged terraced faces seemed to yield 
quietly and flow into the quarry below with little other 
disturbance than thick clouds of brown ore dust, forming 
a strong contrast to the deep blue of the sky overhead. 





for their hospitality, the party returned by the same 
route to the river, and reached the Ormuz about 4.30 p.m. 
bringing away the recollections of an exceedingly pleasant 
and interesting visit. 

In order to convey a general idea of what was actually 
seen, we have prepared the accompanying sketch map 
reduced from that for the Official Geological Report on 
Biscay, by Don Ramon Adan de Yarza, the chief engineer 
in charge of the Geological Investigation of the Pro. 
vince, published in 1892, which includes the greater part 
of the mining district, but not the whole of it, as it con. 
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ORCONERA STATION AND 


thanks to the excellent arrangements of the local com- 
mittee, ii was carried out with complete success. The 
party, numbering about 400, assembled on the wharf of 
the Orconera Iron Ore Company at Luchana shortly after 
eight a.m., where they were divided into three groups, 
the first proceeding by train to the Orconera district 
proper, while the second and third, after following the 
same route to the Orconera station, diverged to the west- 
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attended by the principal provincial and municipal 
authorities, the members of the Reception Committee, 
and, it is needless to add, the members and visitors, who 
were certainly all present. During the progress of the 
entertainment a rock-boring contest was held in front of 
the pavilion ; a series of large stone blocks had been laid 
down, one for each competitor, the object being to jump 
the deepest hole in a given time. The contest was very 
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INCLINE TOP AND ROPEWAY 


; tinues some distance further to the westward into the 
adjacent province of Santander. The southern part of 
this area, indicated by the darker tint, is made up of 
sandstones and shales, alternating with compact lime- 
stones, which are assigned to the Urgoaptensian period, 
+ @ compromise name for a formation uniting the charac- 
teristics both of the Urgonian and Aptian groups of the 
French geologists, and which, roughly speaking, cor- 
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ward, by the Gallarta branch, their destination being the 
Concha and other mines, in the Concha-Triano deposit, 
which were visited under the guidance of the engineers 
and staff of the Société Franco-Belge de Sommorostro. 


Embankment, near the Concha Station, where a large 
covered luncheon pavilion had been erected by the 
Orconera Iron Ore Company, in a position overlooking 








SKETCH MAP BILBAO IRON ORE DISTRICT 

active, each man being accompanied by a staff of attend- | 
ants to clear the dust away by continuously flushing the | 
hole with water, and in one instance, at least, the man’s | 
trainer was present to give the stroke. We regret, how- 


About noon the three parties re-united on the Zarzal | ever, to be unable to give the results of the match, which 
|had not transpired when the party returned. 
' close of the entertainment, after the usual complimentary 
'and congratulatory speeches had been made, and the | ben: D 
many of the most interesting works and haulage sy:tems, | President had returned thanks to the Local Committee | axes have a general N.W.—S.E. direction, one of the prin- 


At the 


Swan Eno. 


responds to the gault and part of the lower green :a.d 
of this country; while on the north side of the Nervion 
argillaceous limestone, sandstone, and marls of Cenomian 
—upper green sand and chalk marl—ages prevail; the 
only other kind of rocks appearing being the igneous 
masses of Axpe, used in the harbour works, which are 
probably of late tertiary age. The whole of the rocks 
are considerably disturbed, being bent into folds, whose 
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cipal folds bringing the lower rocks to the surface on an | former dipping to S.W. and the latter to N.E. Imme- 
arch, varying from four to ten milesin breadth for a length | diately adjoining these are the mines of Ollargan, which, 
of about thirty miles. | although not large, are among the most famous on account 
The iron ore deposits which extend over an_-area | of the purity of the soft red ore, which is in considerable 
measuring 15 miles in length up to the boundary of the | demand for the production of the highest class of charcoal 
Province, and about 5 miles further towards Santander, | pig iron. 
with an average breadth of about 3? miles, the most Although it is customary to speak of the workings as | 
easterly mine being that of San Prudencia, about 2} miles | mines, they are with few exceptions almost entirely open | 
above Bilbao. The more important masses are shown in | casts or quarries, the ore being taken away progressively | 
the irregular black patches on the map, from which | in terraces from 30ft. to 60ft. high by hand boring and 
it will be seen that they follow a general alignment | blasting, the contract price being about 1s. 4d. per ton 


the annual output of each person employed. But 
evidently this is below the real average per man actually 
working in the mines. The number of working days in 
the year averages 285. 

The spathic ores, which have become more abundant 
as the distance of the workings from the original surface 
of the ground increased, occur in two forms, one being 
grey and close grained in texture, and the other cream or 
buff coloured and largely crystalline; the former con- 
taining rather more silica and sulphides than the latter, 
but both approach closely, as will be seen by the analysis 





parallel to the strike of the strata, forming a series of | 
chains probably corresponding to the axis of the folds. 
The exact position of the masses does not seem to be quite | 
determined. According to Mr. Gill, the greater part of 
them lie upon the Cenomanian micaceous sandstones, 
while the illustrations of the ‘Geological Report” 
seems to show them as occurring at the top of the lower 
formation, and usually in intimate connection with a com- 
pact limestone. The names of the different groups of 


for hand-picked ore loaded on trucks, in which price the 


| removal of the waste is included. By far the largest 


portion of the output is the concretionary brown ore 
known as rubio, which occurs in great masses, having an 
| irregular cavernous structure like the “box stones” of 
the Wealden, the interior being often filled by wet clay 
or sand. According to the official report, the yield is at 
the rate of 14 tons to 1} tons of saleable mineral per 
cubic metre of rock broken, or from 0°8 ewt. to 1°0 ewt. 


following, to the theoretical 48°2 per cent. of the pure 
mineral. The sulphur seems to be due’ to minute 
crystals of copper pyrites interspersed in the carbon. 
The calcination of this mineral for export was begun in 
1891 by the Luchana Mining Company in a large Cleve- 
land kiln, 38ft. by 20ft., with three drawing doors, giving 
from 130 tons to 150 tons output daily, with a con- 
sumption of coal of about 2 per cent. on the weight of the 
burnt ore. This example has not, however, been fol- 
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CONCHA ANGLE STATION—FRANCO-BELGIAN, COMPANY’S CHAIN RAILWAY 


importance will Le 


District. 1881. 1895. 








Metric tons. Metric tons. 








Above Bilbao, Ollargan, El Morro, & Miravilla 44,352 401,832 
Below Bilbao, Abando and Iturrigori ae 28,926 - 33 
” Alonsotegui and Guefies .. 
” Castrejana (Primitiva) 10,850 
pO eS eee 568,149 Oo 
” Triano, Somorrostro & El Regato | 2,081,055 1,891,313 
” Galdames, Sopuerta & Arcantales 116,743 866,038 
Totals .. 


2,800,075 4,651,711 


By far the larger quantity of the produce is obtained from 
two great masses of Triano and Matamoros, near the Som- 
morostro river. The former, which is the largest, is of very 
irregular form, with an extreme length of about 3300 yards, 
a maximum breadth of 1200 yards, and a very variable 
thickness, being least in the vicinity of the limestones, but 
exceeding 100ft. in the mine of San Miguel. 

The Matamoros deposit, which includes the Orconera 
Amistosa Union and other mines, is scarcely of less 
importance than that of Triano, from which it is separated 
by the Granada Ravine. Its length is about 2200 yards, 
and its maximum breadth about half-a-mile. The greatest 
thickness is about 230ft., the brown ore of the surface 
passing downwards into spathic ore, but according to the 
indications of borings made in the Parcocha mine, in a 
very irregular manner. The Galdames deposits occupy a 
position on the southern slope of the anticlinal of the 
lower strata similar to those of Sommorostro on the 
north; but their dimensions are very much smaller, the 
principal mags being about 1100 yards long, with a maxi- 
mum breadth of 220 yards, the thickness being very 
irregular, the underlying sandstone often appearing close 
to the surface. A similar arched structure is observed in 
the deposits of Miravilla and El Morro, which are sepa- 
rated by the Nervion river about a mile above Bilbao, the 


| total, 9005. 





per cubic foot, the weight of compact limonite being | 
| at work in the district, with a total production of 1150 
| tons daily, which, following the principles laid down by 


about twice as much. The red hydrates, Vena and 
Campanil, which are now becoming scarce, are closer in 


texture, the latter often showing the original crystalline | 
form of the spathic carbonate whence it originated, and | 
enclosing masses of cale spar easily cleavable into | 
| very free admission of air. 


rhombohedra, which in point of size almost equal the 


crystals of Iceland spar, but unfortunately are too cloudy | 


to be of any practical value. Some fine groups of | 
aragonite crystals were also contained in the trophy of | 
minerals built up in the luncheon pavilion. These pro- 
bably came from hollows in the red ore mines. 

The breaking down of the ore is done by blasting with | 
dynamite; the shot holes, with a maximum diameter of | 
1}in. being jumped by hand to depths varying from ft. | 
to 26ft., with three hands working the jumper. The same 
hole is loaded and fired several times with small quantities | 
of dynamite, which are increased progressively until the 
bottom is sufficiently chambered to admit a rending | 
charge of 50 1b. to 100 lb. or more, which may bring down 
from 200 to 500 tons when exploded, or from five to seven | 
tons per kilogramme of dynamite used. Under favourable | 
conditions much higher effects are sometimes obtained ; 
as, for example, at the Orconera No.1 Mine in 1893, when 
6000 tons were brought away by two holes 16ft. deep. 
No. 8 dynamite, containing 83 per cent. of nitro-glycerine, 
is most generally used. The larger masses are sub- 
sequently reduced by single-handed jumper holes and break- 
ing by hammers; the selection of the ore from the waste 
necessitating the use of spade, hoe, rake, and basket in 
addition, these primitive tools being more efficacious in 
separating the merchantable ore from the waste than 
more refined mechanical contrivances. The total number 
of persons employed in the mining district during 1895 
was respectively :—Men, 8734; women, 62; boys, 209; 
The output over the whole district was 
approximately 4,650,000 tons; thus giving 516} tons as | 








lowed in the latter kilns, of which there are now;fifteen 


Prof. Jordan, of Paris, are of smaller dimensions, 13ft. to 
15ft. diameter, and 35ft. to 40ft. high, with an output of 
75 tons daily being preferred. Provision is also made for 
In the view on page 314 the 
Orconera Company’s calcining plant is represented as it 
appeared before the third kiln was added. 

These kilns are 41ft. high and 13ft. in diameter, with four 
drawing doors, the brick stacks with fire-brick lining 
being hooped with steel bands 2ft. apart. The output of 
each per day averages 78 tons of calcined ore, with a coal 
consumption 0°5 per cent. to 0°8 per cent. of the latter. 
The variation is due to the force and direction of the 
wind, which may, when blowing from the south, bring 
down the yield from 78 tons to 56 tons, the proportion of 
fine to lump ore, and also the quality of the latter, some 
mines yielding more porous kinds of stone than others. 


|The quality of the fuel used, which is mostly small 
| refuse stuff, coal ashes, coke breeze, &c., and the amount 


of air, also influence the result. From the analyses given, 


| page 814, the calcination appears to be very perfect, 


although the sulphur is not so completely eliminated as 
the smelters would wish. In working the kilns, the crude 


| ore brought from all parts of the mines is stocked upon a 


side place level with their top kilns, a similar stocking 
place being established at the drawing level above a 
siding on the main line. 

The arrangements for the conveyance of the ore from 
the mines to the shipping places are of a very interesting 
character, but their magnitude and diversity is such as to 
forbid any but the most summary notice. In the high- 
level district containing the mines transport is effected 
by almost every kind of mechanical haulage, including 
ordinary railways, inclined planes, endless chain roads, 
and wire rope ways, the principal representative of these 
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different systems being:—(1) The Matamoros Branch 
Railways of the Orconera Iron Ore Company; (2) the 
Orconera Incline of the Orconera Iron Ore Company ; 
(3) the endless chain of the Société Franco-Belge des 
Mines de Somorrostro; (4) the wire ropeways—Hodgson 
type—of the Somorrostro Iron Ore Company; (5) the 


wire ropeways—Otto Bleichert type—of the Provincial | 


Deputation of Biscay. All these are either automatic or 
worked by steam-power, electric traction not having yet 
been applied in the district. 


Analysis of Orconera Tron Ore Company's Ores. 





| | Spathic Ore. 
| Cam- Rubio 



































|Vena. * . ‘ 
| panil. Grey. | White. |Calcin’d 
Ferrous oxide, FeO .. ..| — — —_ | 55°S44 | 56°344 | 2°402 
Ferric oxide, Fe.03 .. .. | 79°96/78°03 | 78°29. 1°000 | 3°357 | S7*142 
Alumina, AloOg .. .. ..} 1°44) Q°21 | 1°15) 07180 | 0°090 | 0°100 
Manganous oxide, MnoO3.| 0°70) 0°86 | O74 1°850 | 2°100) 2°000 
Lime, CaO .. .. --| 1°00) 3°61 0°50, 2°250 | 1°800 | 2°650 
Magnesia, MgO .. << 0°55} 1°65 | 0°02 0°160 | 0°250 | 0°105 
Silica, SiQg .. .. .. ..| .8°10) 5°91 8°80 4°500 | 1°200 | 4°700 
Sulphuric acid, SO3 .. | 0°10} 0°01 | 0°05 1°715*; 1°200*| O°6S6* 
Sulphur,S .. .. .. ..| O°O5itrace; 0°04 — | — -- 
Phosphoric acid, P20; ..| 0°03) 0°03 | 0°02 O°017 | 0°025 | 0-016 
Carbonic acid, CO. .. i} — |5°00| — | $2°500 | 83°640 | 0°200 
Combined water, Hot 8°25) 4°60 | 10°55 _ _ 
Total .. ee 100°18/99°91 100°16 100°016 |100°006 [100-001 
Metallic iron, Fe o- «| 55°97/54°62 | 54°80 43°70 | 45°73 | 62°85 





* Or sulphur, 0°706, 0 480, 0-274. 

Nore.—The sulphur in samples of Vena and Rubio is higher than usual. 
The metallic iron in samples of spathic ore is rather favourable; the 
average of seven cargues shipped this year being 59-53 per cent. 

The Matamoros Branch railways, which form the upper 
part of the Orconera Company’s transport system, extend 
from the top of the 
incline as a double line 


which was inspected in detail by some of the members; 
and more superficially by the remainder, has a total 
length of about two miles, with a difference of level of 802ft. 
between the highest point on the Cadegal railway ter- 
minus, the maximum gradient being 29} per cent.—1 in 
3°4, The tubs, carrying 18 ewt. of ore, are spaced 82ft. 
apart, and travel at an average speed of about three 
miles anhour. At this rate from 2500 tons to 2600 tons 
of ore and some quantity of waste can be carried daily ; 
but the work done is usually much less. The line is made 
in straight lengths, changes in direction being effected by 
the use of angle stations, where the trucks are guided 
over from one section to the other by hand. The nature 
of these arrangementsisseenon page313. Although there 
are some counter-gradients on the line, the action is auto- 


| matic, brakes being required to stop the chain, as well as 


| speed regulators. 


The latter are fans which revolve in 
tanks more or less filled with water, according to the 
resistance required, the arrangement being similar in 


| principle to that adopted on the ineline at Eisenerz, seen 


by the members who visited Styria after the Vienna 


| meeting of the Institute. 


The Hodgson Ropeways ofthe Sommorostro Iron Com- 
pany carrying the ore from the Union and Amistosa 
Mines in Matamoros to the Arcocha Station on the Pro- 


| vincial Railway, include three independent groups of 


ropeways, each comprising three lines, with a 6 to 8-horse 
power engine for starting. Thetotallengthis 3100 yards, 
of which about 550 are against the load; the difference in 
level of the ends is 1162ft., and the ruling gradient 1 in 
4°35. The lines are carried on wooden trestles, some of 
which are of great height on the lower ground; the 
highest, of 170ft., is at the crossing of the Orconera Rail- 





up the valley. In the 
centre of the mines is 
a back shunt or V 
station wherever the 
branches diverge to 
the different workings. 
The ruling gradient is 
1 in 30, with short 
lengths of 1 in 25, all 
falling with the load. 
The gauge is one metre 
—3ft. 3in.; the haulage 
being effected by loco- 
motives, there being a 
daily service. Four 
locomotives of 24 tons; 
three locomotives of 14 
tons; two locomotives 
of 13 tons; 284 mineral 
trucks, containing 4 
tons to 43 tons; 175 
iron and steel rubbish 
wagons, containing 2} 
cubic metreseach. The 
mineral wagons are 
formed into trains of 
sixteen, containing 
about 70 tons net load. 
The rubbish trains vary 
from twelve to twenty- 
four vehicles, as in 
some instances they 
have to be hauled up 
hill to thetop. About 
2850 tons of ore and 
2000 tons of waste are 
hauled daily, in addi- 
tion to supplies and 
stores brought up from 
below. 





The Orconera in- 
cline, which was 
opened in 1880, is 


1200 yards long, of 
which 340 are on a 
reverse curve, the aver- 
age gradient is 1 in 
5°88and the maximum 
lin 43, the difference 
in level between the 
ends is 612ft. The 
road is laid witi: double 
lines of one metre 
gauge, with steel rails 
of 56 lb. to the yard 








ORCONERA COMPANY’S CALCINING KILNS 


spiked to 4}in. by 8}in. oak sleepers, spaced 23ft.apart. The , way, about 4} miles up. The steel ropes, lin. diameter, 


rope drums, 15ft. in diameter and 3ft. 3in. breadth of face, 


made by Messrs. J. Scott and Co., of Manchester, have 


are fixed overhead on stone piers, with a protecting roof, as | a tensile strength of 40 tons; their average life is eighteen 


seen on page 312, The speed is controlled by friction 
brakes worked by hand gear placed at the brow. 
The brake surfaces are cast iron upon cast iron. The 
top and bottom straps are lined with cast iron curbs 
acting upon four brake circles, 17ft. 6in. diameter, on 
the drums. The cables are of best plough steel, 44in. in 


circumference, and weighing 22 lb. per fathom, tested to | 


| 


| 


about 75 tons per square inch. Since the year 1892 | 
they have been manufactured on Lang’s patent lay. | 


The average life of a pair of cables since 1880 has been 
two and a-half years; or 1,455,161 tons of ore brought 
down per pair of cables. Those recently taken off had 
been running as follows:—Right-hand, 2 years 11 
months, 947,037 tons; left-hand, 8 years 8 months, 
1,233,317 tons. The cables, when taken off, have still 
good work left in them, and are used on other inclines. 
Eight wagons, carrying 37 tons net, form a train on the 
incline, the present daily tonnage averaging seventy-eight 
trains, or 2850 tons. The maximum day’s work has been 
3629 tons. The load is discharged into tipping cradles, 
whence it passes by shoots into the 7-ton wagons on the 
main line. 





| 


| 


to twenty-four months, with a duty of 125,000 tons. 
The carriers are iron buckets of 3} cwt. capacity. The 
average daily quantity of ore carried by one line is 
255 tons, and the maximum 300 tons in ten hours. In 
1895—315 working days—the various groups carried the 
following quantities :— 


‘ , G No. 1, built in 1874 247°693 
Mine Amistosa — 3 2 yet i 1893 249-011 
Mine Union .. 7 nee * 1872 242°045 

738°749 


The last of the above-mentioned intermediate haulage 
systems—the ropeways of the Provincial Deputation— 
did not come under the notice of the visitors. They are 
two in number, on the Bleichert Otto system, with double 
fixed travelling and endless hauling ropes, carried on 
timber trestles 115ft. apart, and lead from the San 
Antonia and Sev mines to Ortuella on the Provincial 
Railway. The San Antonio line is 2224 yards long, with 
a fall of 472ft., about 40 per cent. of the length at the 
upper end being on a gradient of 1 in 41, and the re- 


: | mainder 1in 8. With buckets loaded to 9°6 cwt., spaced 
The endless chain road of the Franco-Belgian Company, | 141ft. apart, travelling at a speed of 4:1 miles per hour, 








ee 


as much as 914 tons have been carried in 12 hours. 
total tonnage for 1895 was 142,000 tons. The second 
line from Sev, opened in July, 1895, is 1463 yards long 
with a fall of 443ft. Its carrying capacity is 750 tons 
maximum, and 350 tons average per day of 12 hours, 

The final link in the chain of land carriage is formed 
by the railways in the lower ground leading to the 
Nervion river, whose names are given in the following 


The 











table :— 
| Ore carried, 
Gauge. /Length. i. 
. . 1s95, First hat, 
1896, 
ft.in.| Miles, | Metric | Metri 
tons. tons 
The Provincial Deputation .. ..) 5 6) 8 1,409,338 | 848.074 
The Orconera Iron Ore Co. .. ..| 3 38/ 7°5 1,245,890 | 698" 1 
The Bilbao and Cantabrian Rail- 

a re Serre 8 9} 185 862,785 469.633 
The Société Franco-Belge ray 3 3 4°375 450,805 834.555 
The Bilbao and Portugalete Rail- E 

way Co. (Mineral of Messrs. 

Chavarri and Gandarias) .. ..) 5 6| 7°5 193,185 95,473 
The Cadagua Railway Co. - — 20,136 7. ¢ 09 

Nil. 3,517 


The Luchana Mining Co. ne = 8 3) 4% 


Of these, only the Orconera Company’s line, by which 
the visitors travelled up to the mines, came under in- 
spection. This is a metre gauge double line laid with 56 1b, 
flange rails, between the Luchana and Orconera Stations, 
The rise is nearly continuous at 1 in 44, and more than 
half the length is on curves averaging 394ft. radius, 
There are twelve tunnels, one river bridge, and several 
high retaining walls, the cuttings being mostly in hard 
rock, and the earthworks very heavy. The equipment 
and appointment of this line are of a considerably higher 
character than that usually associated with mineral lines 
in this country, as will be seen from the list of the rolling 
stock in use on the Orconera Company’s system of rail- 
ways :—Main line locomotives, 15; shunting locomotives, 
8; main line, 74 tons iron and wood wagons, 570 ; ballast 
wagons, 30; goods wagons, 17; passenger coaches, 5; 
incline-plane wagons, 300; mining wagons, 560. The 
head-quarters of the line shops, &c., are at Luchana, but 
the point of greatest activity is at Orconera Station, 
where on a fairly busy day about 5000 tons of mineral 
are handled, in addition to receiving and distributing the 
empty wagons as well as goods and material trains up 
from Luchana. The general arrangements of this station, 
together with the lower part of main incline, are seen 
in the view, page 313. 

With the return of the members to the Ormuz on 
Thursday afternoon, the Bilbao meeting came to an end 
after four busy days of sight-seeing, which, however, 
would have been far too short for even a superficial 
appreciation of the district had it not been for the 
assistance afforded by Mr. Gill’s admirable paper. 








SPEED TRIALS OF THE PRINCE GEORGE. 


Tuts first-class battleship, which was built at Portsmouth 
Dockyard, and engined by Messrs. Humphrys, Tennant, and 
Co., of Deptford, has been lately undergoing her official, 
speed, and other trials in the English Channel. 

The Prince George, it will be remembered, is another of the 
battleships ordered under the Spencer programme, the typical 
vessel being the Majestic. As she is of the same principal 
dimensions, displacement, &c., and has the same armoured 
protection as her prototype, it will not be necessary to repeat 
the particulars here. 

The vessel, like all the late battleships of the last few years, 
was designed by Sir W. H. White, and her first keel plate laid 
on September 10th, 1894. On the 22nd of August in the 
following year she was launched, and she is to be completed 
and ready for sea by the end of the coming month—October, a 
very fair building record, when taking into account the large 
amount of other work carried out at Portsmouth during the 
time she has been under construction. 

The propelling engines of the Prince George are of the 
same type and dimensions as those fitted by Messrs. Hum- 
phrys, Tennant, and Co. to the battleships Hood, Royal 
Sovereign, Repulse, and Empress of India, the trials of all of 
which have been recorded in our pages. They are of that 
firm’s well-known make of three-cylinder inverted triple- 
expansion twin-screw type, having cylinders 40in., 59in., and 
88in. diameter with a piston stroke of 5lin., to develope 
10,000 under natural and 12,000 indicated horse-power under 
forced draught. The steam is supplied by eight cylindrical 
four-furnaced Scotch boilers, having a total heating surface 
of 24,400 square feet, and worked at a pressure of 155 1b. per 
square inch, 

After a preliminary trial on the previous day—to test con- 
nections and ensure that all was in readiness for the official 
trials—the vessel left Spithead on September 8th and pro- 
ceeded on an eight hours’ continuous run under natural 
draught to her boilers, when the following were the mean 
results obtained during the time, the course run over being 
between Eastbourne and St. Catherine’s, the ship having a 
mean water draught of about 25ft., with a steam pressure of 
150-7 lb. per square inch, and a vacuum in the condensers of 
25°6in.; the engines made a mean of ninety-seven revolutions 
per minute, and developed a total of 10,464-indicated horse- 
power; the air pressure in the stokeholds being equal to 
-44in. of water, and the realised speed of the ship 16°52 knots. 
an hour, : 

On September 14th, a trial of four hours’ duration, with the 
boilers under forced draught, was entered upon and success- 
fully completed; the mean results obtained being with a 
steam pressure of 152°3 lb. per square inch, and a vacuum of 
26:4in. starboard and 26-3in. port condensers ; the starboard 
engines made a mean of 101°56, and the port ones 101°93 
revolutions per minute, and developed a mean of 6104 and 
6149-indicated horse-power in starboard and port engines 
respectively, or a total of 12,253-horse power, exceeding by 
464 and 253 the power stipulated for in the contract, when 
under natural and forced draught. The speed of ship by log 
while running under forced draught gave a mean of 18°3 
knots, the air pressure in the stokeholds, which were very 
cool, being equal to 1:2in. of water. The trials, which were 
considered very successful, were attended by Mr. Bakewell, on 
behalf of the Admiralty, the engineer contractors being repre- 
sented by Mr. R. H. Humphrys, 

















Sept. 25, 1896. 








THE ENGINEER. 


$15 








RAILWAY MATTERS. 


Tue Minister of the Interior proposes to amalgamate 
all the railways in the Argentine Republic, forming them into a 
State monopoly. 

Tnx San Paulo Railway Company has received a cable- 
gram stating that the Brazilian Government has approved the 
plans and estimates for the doubling of the line submitted to them. 


Tue Russian Ministry of Ways and Communications is 
reported to have resolved to try at once a series of experiments 
with electric locomotives on the St. Petersburg and Moscow and 
the St. Petersburg and Warsaw lines, and on the lines running 
through the Baltic provinces, 


An electric locomotive of a novel type is about to be 
tried experimentally on the lines of the Manhattan Railway Com- 
pany, New York. The engine is to carry a secondary battery, 
which will be charged by current obtained from a third rail as 
the motor moves over the line. The charge thus obtained will 
enable runs of fifteen to twenty miles to be made over rails not 
electrically equipped. 

Tue movement for the construction of light railways is 
making considerable progress in Germany. The number of existing 
and projected lines in Prussia is, according to the latest returns, 
no less than 167. Of these lines 103 were authorised by the Act 
of July, 1892, and 49 have not yet been constructed. Sixty of the 
lines are designed both for goods and passengers. The standard 
gauge exists on 39 lines, the 1 metre gauge on 39, the ‘75 metre 
on 11, and ‘60 metre on 7 of the systems. The lines worked by 
locomotives, according to the Railway News, are 67 in number, 23 
are worked by electricity, and 11 by horses, while 2 are worked 
partly by locomotive power and partly by horses, 


Tue Foreign Office has received from Mr. C. Adam, 
her Majesty’s Chargé d’Affaires at Brussels, a despatch with refer- 
ence to the progress of the works of the Congo Railway, in which 
it is said that the length of roadway constructed from June Ist, 
1895, to June Ist, 1896, is stated at 90 kiloms., as compared with 
{2 kiloms. during the previous thirteen months, and 32 kiloms. 
from May Ist, 1893, to May Ist, 1894. This remarkable increase 
in the work effected is due mainly to the introduction of a system 
of premiums for piece-work, as well as to improvements in the 
methods of conducting their work. At the present rate of con- 
struction it is hoped that the line may reach Stanley Pool before 
the end of 1898, 


A REPORT, received at the Foreign Office from Mr. P. 
Stevens, her Majesty’s Consul at Batoum, states that at the begin- 
ning of the year it was definitely decided by the Russian Govern- 
ment to sanction the construction of a railway from Petrovsk 
through Derbent to Baku, Engineers have been carrying out 
surveys between the towns of Petrovsk and Derbent, which have 
now been completed, and the Vladikavkaz Railway Company has 
commenced the building of the line. It is stated that the whole of 
the line is to be laid in close proximity to the shores of the Caspian 
Sea, and is to run through a comparatively flat country, the dis- 
tance to be traversed being only about 200 miles, It is expected 
that the railway will be completed within a period of two years, 


Tae death is announced of Mr. John Warwick, of 
Derby, who for over twenty-five years filled the post of telegraph 
superintendent of the Midland Railway, from whose service 
retired in 1879. In some quarters the late Mr. Warwick is credited 
with being the inventor and patentee of the block system of 
signalling. That he may have been instrumental in working out 
some sort of system is possible, but if so, he, at any rate, was not 
the patentee. We have searched the Patent Office indices from 
1852 up to the present date, and the only invention for railway 
signals to which this gentleman's name is affixed is one for “‘ arrang- 
ing and combining apparatus for the purpose of indicating whether 
the light of a somnpnore or other railway signal is or is not burn- 
ing, such purpose being effected by means of a piece or pieces 
expanded by the heat of the light, and contracted when the light 
is put out,” thereby making or breaking an electrical circuit which 
actuates mechanism for giving audible signals. 


A sErious railway accident happened on Wednesday 
morning at March Station, which is situated about fifteen miles 
from Peterborough, and is the junction of several lines of the Great 
Eastern Railway system. In the course of the shunting of a 
portion of an express train from Harwich to York a collision took 
place between it and an excursion train which was running from 
Cambridge to Hunstanton. Twenty-two persons were injured, 
one dying subsequently. The train, which came from Harwich 
in connection with the Continental service, is usually divided at 
March. The first portion is sent on to York, v/@ Spalding, and 
the latter part, with another engine attached, is shunted from the 
arrival platform on to the line towards Cambridge, and then 
brought back along the main line into the station. This opera- 
tion was in progress when the excursion train from Cambridge 
was approaching on the line which runs vid St. Ives. The result 
was that the engine of the Harwich train, to which two or three 
carriages, including a guard's van, were attached, dashed sideways 
against the engine of the excursion train. Both engines were 
thrown off the rails, Three carriages of the Cambridge train 
were smashed, two of them being partly telescoped, while the end 
of the carriage next to the engine of the other train was badly 
damaged. 


THE rules made by the Board of Trade with respect to 
applications to the Light Railway Commissioners for orders 
authorising light railways have been issued. They provide that 
notice of intention to apply for an order must be published by ad- 
vertisement in each of two consecutive weeks, in the month of 
April or of October, in at least one local newspaper circulating in 
the area through which it is proposed to make the railway. The 
notice must describe generally the line of the railway, its 
termini, the lands proposed to be taken, and the gauge and motive 
power of the railway, and must be subscribed with the names of 
the promoters. It must also name a place where a plan and 
section of the proposed works—with a book of reference to the 
same—and a plan of the lands to be taken may be seen. Copies of 
the draft order, plans, book of reference, section, and estimate of 
cost of contract must be deposited by the promoters during the 
months of May or November with the clerk of the county council, 
and of every borough, district, and parish council through whose 
area the railway is proposed to be made, and also with the Board 
of Trade, Copies of the draft order must be deposited with the 
Treasury, the Board of Agriculture, the Postmaster-General, the 
Commissioners of Customs and Inland Revenue, the Admiralty, 
the War-office, the Office of Woods and Forests, and the Office of 
Works, and in the case of proposed railways in Scotland, with the 
Secretary for Scotland. As to the application of these rules in the 
present year, November is substituted for October and December 
for November. Detailed regulations as to the preparations of the 
plans and sectiors are given in relation, inter alza, to bridges, level 
crossings, alterations of levels, embankments and cuttings, tun- 
nelling and junctions. It is further provided that during the 
month of April or of October, the promoters must serve a notice on 
the ownersor lessees and occupiers of all lands intended to be taken, 
requesting that any objections may be stated. Similar notices 
mustalso be served onany railway, tramway, or canal company, whose 
line will be crossed or ‘otherwise interfered with by the proposed 
railway. There is also provision for notices being given in case of 
relinquishment of works or repeal of the protective provisions in a 
former order. Finally, a form of the estimate to be submitted, 
with details as to the authentication and service of notices is given; 
and the fee payable by the promoters to the Board of Trade, before 
lodging any application, is fixed at £50, 


NOTES AND MEMORANDA. 


Proressor THomson, in his address to Section A of the 
British Association last week, sums up our knowledge in regard to 
the true nature of x rays in the following words :—“ Though there 
is no direct evidence that they are a kind of light, there are no 


ligh 

Mr. W. M. Morpey exhibited at Section A meeting 
of the British Association an instrument for measuring magnetic 
permeability. The instrument consists of a laminated iron yoke of 
horseshoe form, the magnetic circuit being completed within about 
one-tenth of an inch by the sample under test. The magnetising 
coil surrounds the test piece, and the magnetic field in the air- 
gap is measured by the force which it exerts on a copper strip con- 
veying a current. 


Tue telephone cable by which Mr. Preece intends to 
connect England and Germany at no very distant date has eight 
conductors of semi-circular section, and grouped in four pairs, 
separated from each other on the flat sides by a very small dis- 
tance. They are insulated first with paper, and then with gutta- 
percha, the paper only existing between the conductors. The 
cable is sheathed and compounded in the usual form, but there 
oe circvits instead of two, as at present in the London-Paris 
cable, 


THE average daily supply of water delivered from the 
Thames to the Metropolis during the month of July, was 135,111,359 
gallons ; from the Lea, 49,833,416 gallons ; from springs and wells, 
46,656,434 gallons; from ponds at Hampstead and Highgate, 
5218 gallons. The last is used for non-domestic purposes only. 
The daily total was, therefore, 231,606,427 gallons for a population 
estimated at 5,604,966, representing a daily consumption per head 
of 41°32 gallons for all purposes, The total rainfall during the 
month at West Molesey was 1 ‘97in, 


THE total value of the imports into the United King- 
dom from foreign countries and British Possessions during the 
month ended August 31st last was £32,472,622, as compared with 
£34,587,396 for August, 1895, a diminution of £2,114,774, or 
6°11 per cent. The exports of British and Irish produce and 
manufactures were valued at £20,301,566, as against 20,481,495 in 
August, 1895, a decrease of £179,929, or 0°88 per cent.; and the 
exports of foreign and colonial merchandise in August, 1896, 
amounted in value to £4,199,290, as compared with £6 189,702 in 
August, 1895, or a diminution of 32°16 per cent. 


THE special commission appointed by the Dutch 
Government to discuss the scheme of draining the Zuyder Zee has 
just submitted its report, which states that such an undertaking is 
quite possible. The work would take thirty-one years for com- 
pletion, and every year 10,000 hectares of land would be restored 
to cultivation. A dyke thirty miles in length will have to be con- 
structed, extending from the extreme end of North Holland to 
the western coast of Friesland. The building of this dyke, which 
will be of a width of thirty-five metres at the base and six metres 
high, willtake nine years. The total cost of the works is estimated 
at 26 millions sterling, and the total value of the land thus reclaimed 
is estimated at 27 millions sterling. 


BrroreE the Chemical Section of the British Association, 
Dr. Haldane this week gave a demonstration of a method which he 
has devised for the detection and estimation of carbon monoxide 
in the air. This depends upon the fact that carbon monoxide is 
readily absorbed by blood when the two are shaken up ether. 
The amount of carbon monoxide present in the air with which the 
blood has been shaken can be ascertained very readily by the 
extent to which the colour of the blood is changed. Deaths in coal 
mines after explosions are usually due to this gas, which is ex- 
tremely dangerous when breathed in small quantities for a con- 
sderable time. By his method Dr. Haldane claims to be able to 
detect 0°01 per cent. of the gas in the air. 


Proressor Dewar’s communication to the British 
Association, relative to some of the results which he has obtained 
at exceedingly low temperatures, was interesting. Some results 
obtained with helium were, he said, of special interest, for this gas 
is less easily condensible than hydrogen, and has a remarkably low 
real molecular volume and refractivity. It is a remarkable fact 
that fluorine, the most active of the chemical elements, in these 
respects resembles helium, the least active of all. Moreover, the 
relation of the refractivity of hydrogen to that of chlorine is 
almost the same as that of helium to argon; a fact which lends 
some colour to the view that, just as fluorine is intermediate 
between hydrogen and chlorine, a substance may yet be discovered 
which will occupy a similar position between helium and argon. 


Proressor TxHomson, in his presidential address to 
Section A of the British Association, made a pleasing reference to 
the attempts made by Prof. Oliver Lodge to determine whether a 
moving body puts in motion the ether of space in its neighbour- 
hood. The huge machine on which the experiments have been 
conducted is built on a pillar, isolated from the floor of the labora- 
tory, and consists essentially of an electric motor, with its axis of 
rotation vertical, and having on its shaft two parallel steel discs 
3ft. in diameter, the whole being capable af spinning like a top at 
a high speed. Light from an electric arc lamp is divided into 
two equal portions, each of which traverses the space between the 
discs, one right-handedly and the other left-handedly. The two 
beams then unite in a telescope and produce interference fringes. 
If the ether were moved by the matter, rotation of the discs would 
accelerate one ray and retard the other one, so shifting the 
fringes ; no such shift has, so far, however, been noted. 


As might have been expected, Professor Ramsay’s paper 
on helium read before the Chemical Section of the British Associa- 
tion was a very attractive one. The author described in some 
detail the remarkable physical properties possessed by this element, 
which, apart from its great chemical apathy, distinguish it from 
all other gases. When the gas is allowed to diffuse through a 
porous tube it is divided into two portions, one of which is lighter 
than the other. Bothgivethesamespectrum. These two portions, 
moreover, diffuse much more rapidly than would be expected from 
their density, and have refractive indices which are proportional to 
their densities, a relation which does not hold for other gases. 
These ‘facts are difficult to explain by the assumption that the so- 
called helium is a mixture of two gases, and probably the abnormal 
behaviour of the gas may be explained by supposing that all its 
molecules are not of exactly the same weight, and that in the two 
portions of the gas which he has obtained by diffusion a partial 
— of the lighter from the heavier molecules has been 
effected. 


Herr WIESNER has recently communicated to the 
Academy of the Sciences at Vienna a note on the comparative 
chemical intensity of daylight at Vienna, Buitenzorg (Java), and 
Cairo. His observations were made by the Bunsen-Roscoe method, 
in which the activity of the light is estimated by its power of 
causing the combination of hydrogen and chlorine. Herr Wiesner 
finds that at Vienna the greatest chemical intensity of daylight 
is represented by 1500 Bunsen-Roscoe units, while in Java it was 
1812 units. At Vienna the intensity at noon is on the average 
less than the maximum for the day in the ratio of 1 to 1°08, 
while in Java the corresponding figures are at 1 to 1°22, The 
annual range of light intensity at noon is, under similar con- 
ditions, 1 to 2°14 at Vienna, while in Java the range is only 
between 1 and 1°24, In both places the light is less intense in 
the afternoon than in the morning. At Cairo, with a perfectly 
clear sky, a considerable reduction in the photographic intensity 
occurs near noon, the maximum being never at that period of 








the day. 


properties of the rays which are not possessed by some variety of 
ight.” 





MISCELLANEA. 


Puant for the electric annealing of armour plates is 
about to be put down at Cherbourg for the French Government. 
The vlant will be of the Thomson-Houston type. 


Wepnespay last the Queen’s reign had exceeded that 
of any other: English monarch. In commemoration of the event 
we have received from the Gentlewoman a souvenir portrait of the 
Queen, printed in colours on white satin. The likeness is good, ana 
the me is an interesting example of colour printing. 


Tux Board of Trade report on the state of the skilled 
labour market for August states that employment continues good 
in nearly all trades, and compares favourably with a year ago. A 
slight falling off has to be recorded in the pig iron industry as com- 
pared with July. Employment in steel works remains about the 
same, and the engineering and kindred trades return shows a per- 
centage of unemployed equivalent to 2°4 as compared with 5°4 for 
the same month last year. 


Ir would appear, judging from the Report of the Com- 
mittee on Electrical Standards, appointed by the British Associa- 
tion, and which has had under consideration a thermal unit, that 
some multiple of the erg should be adopted as the theoretical unit, 
but there are differences of opinion as to the multiple to be chosen, 
There is a fairly general agreement that as a practical unit the 
heat required to raise one gramme of water 1 deg. Cent. must be 
taken, but views differ as to the initial temperature of the water. 


Arter lasting twenty weeks the strike in the Leeds 
building trade has been settled, and work has been resumed. At 
a conference at which both the employers and men were repre- 
sented on Saturday night the men’s demands as to =n were 
agreed to, some minor points as to the working of the rules being 
left over for future consideration. The dispute has of late been 
confined to the bricklayers and their labourers, who receive an 
advance of a halfpenny per hour, the joiners and others having 
previously been pe on 


By a boiler explosion which occurred on Saturday 
afternoon at the stone quarry of Messrs. J. and G. Ackroyd, 
Gedderd-road, Birstall, near Dewsbury, three men were seriously 
injured. The boiler was completely removed out of its bed by 
the explosion, and considerable damage was also done. The 
injured are G. Ackroyd, scalded on both legs and cut on the right 
side of head; George White, compound fracture of right thigh 
and other injuries ; William Kirkham, scalded on both legs and 
badly bruised. The boiler, of which type we are not acquainted, 
was tested shortly before the explosion. 


Messrs. MERRYWEATHER AND Sons, of London, have 
just constructed a novel plant for emptying cesspools, for use 
instead of pumps, buckets and the usual appliances. It consists of 
a portable steel tank and air-pump, fitted with valves and suction 

ipe, and has been supplied to Pokesdown, near Bournemouth. 

e tank is exhausted of air by the pump, and the valves closed 
to maintain the vacuum. The suction pipe is placed in the cesspool, 
and on its valve being opened the sewage is forced into the tank 
by atmospheric pressure. In actual service the apparatus is very 
overs 3 75 per cent. in cost of labour and time saved being 
credited to it. 


M. Posnitorr, the manager of the steel department of 
the Obouchoff Steel Works, St. Petersburg, has devised a simple 
method of preventing the steel from splashing, when being run 
from a ladle at a considerable height. A tube is prepared of thin 
sheet iron, such as is used for roofing. The tube is 24in. inside 
diameter, and is suspended from an iron ring, to which there are 
riveted three bars on the surface of the mould just before casting. 
The steel is poured from the bottom of the ladle into the middle 
of the iron tube. All the splashes are thrown on the walls of the 
tube, which gradually melts away during the rise of the surface of 
the liquid steel in the mou’d 


Ir is reported in the Indian papers that in view of the 
great development which has taken place in the mica trade, the 
Madras Board of Revenue has resolved to recommend the dis- 
continuance of the system under which licences for prospecting 
and mining for mica are at present issued, and the adoption of the 
Government of India rules in their entirety. All emg for 
prospecting licences with regard to which licences have not been 
actually issued have been ordered to be rejected, the applicants 
being informed that they must ee certificates of the approval 
of Government under Sections 10 (1) and 11 (3) of the Government of 
India rules, and deposit a sum of 500 rupees as security. 


THE competition of Manchester in regard to the ship- 
ping trade of Liverpool has now been sufficiently felt to cause the 
shipowners and merchants of the latter city to become alive to 
the necessity of taking measures to retain their trade. A new 
scheme to this end is being yay and will shortly be put to 
practical test. It is intended to introduce motor cars, each one 
of which shall be ble of drawing three wagons carrying 
10 tons of produce. e wagons are to be loaded at the ship’s 
side, and the special advantage of their use will be that goods can 
in this way be conveyed without transfer to other vehicles direct 
to the warehouse, wherever this may be situated. The ordinary 
highways, of course, will be utilised for this purpose, and this 
without the laying of any rails or other mechanical aid. 


Tue total tonnage of vessels entered and cleared at the 
Port of Hong Kong last year was 15,632,113 tons, an increase of 
1,383,443 tons over the previous year. There were 36,908 arrivals 
and 36,853 departures. There was a large increase in the tonnage 
of European shipping, owing to the transfer of many Chinese 
vessels, in consequence of the war, to foreign flags, chiefly British 
and German. The total tonnage entering and clearing at Hong 
Kong last year—exclusive of local trade—exceeded the tonnage of 
1894 entering and clearing at the Port of London—exclusive of the 
coasting trade—by 775,706 tons ; excluding the junk trade alto- 
gether, the tonnage entering Hong Kong in 1895 exceeded the 
tonnage of Liverpool in 1894—exclusive of the coasting trade—by 
1,036,008 tons, of Cardiff by 1,047,195 tons ; while at Hong Kong 
in 1895, British tonnage alone exceeded the total British and 
foreign tonnage—exclusive of the coasting trade—at Newcastle by 
3,641,254 tons. 

One of the features of the Rhode Island State Fair at 
Narragansett Park recently was a competition of horseless carriages 
or motor cycles. It was a contest for speed only on a trotting track 
and attracted considerable attention, says the Engineering Record. 
Of twelve entries, seven contestants started on the first trial heat. 
It had been decided to establish a minimum speed of fifteen miles 
an hour, and four of the seven contestants ran within the limit 
fixed ; that is, they accomplished five miles in 20 min. or better. 
The judges were Professor Pickering, of Harvard University ; 
Professor Alonzo Williams, of Brown University; Mr. D. M. 
Thompson, president of the Corliss Steam Engine so of 
Providence ; and ex-Governor D, Russell Brown. Two of the 
vehicles ware driven by electric current and the others by gasoline. 
The fastest mile was made by the carriage of the Riker Electric 
Motor Company, of New York, 2 min. 474 sec., and the five 
mile time was as follows:—Riker Electric Motor Company, 
15 min. 1? sec.; Electric Carriage and Wagon Company, New 
York, 15min. 184sec.; Duryea Motor Company, 18 min. 473 sec. ; 
G. W. Hewitt, Duryea motor, 19 min. 314 sec. ; Fiske Warren, 
Duryea motor, 20min. 34 sec.; J. Frank Duryea, Duryea motor, 
20 min. 59sec.; second vehicle, same owner, 2] min. 254 sec. On 
a second day’s trial, one of the “ong carriages developed suffi- 
cient speed to hold second place, the Riker machine coming in 
first, and the other electric vehicle third. The time was also 


ca 








improved, being 14 min, 33sec, for the five miles, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—G&ROLD AND Co., Vienna. 
CHINA.—Ke1Ly anp Wats, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveav AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.--AsHER AND Oo., 5, Unter den Linden, Berlin. 
A. TweiTmEver, Leipsic. 
INDIA.—A. J Compriper anp Oo., Bsplanaderoad, and Railway Book- 
stalls, Bombay. 
ITALY.—LorscHer AND Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KeEtty anp Wats, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t Petersburg. 
§. AFRICA.--Gorpon anv Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown 
J. C. Jura anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp Gorton, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisvane. 
B. A. THompson anv Co., 180, Pitt-street, Bydney; 362. 
Little Collins-street, Melbourne; 7, King William-street, 
Adelaide; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland. 
Crate, J. W., Napier 
CANADA.—Monrreat News Co., 386 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTeRnationaL News Co., 88 and 85, 
Duane-street, New York. 
Sugscriprion News Co., Chicago 
STRAITS SETTLEMENTS.—KeEtty anv Watsn, Lp., Singapore. 
CEYLON —WisaYaRtwa anv Co., Colombo. 








SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enorneer is registered for transmission abroad. 

A complete set of THz ENGINEER can be had on application. 


In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
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ADVERTISEMENTS. 


«= The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in ‘‘ordinary” and ‘special’ 
positions will be sent on application, 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 





REPLIES. 


H. P. (Leeds )—The steel head gear to which you refer was not illustrated 
in our pages. 
PERMANENT Way.—In our issue for June 19th a letter appeared over the 
signature “‘ M. Inst. C.E.” A letter lies at our office for this correspondent, 
which will be forwarded on receipt of his present address. 
W. M. R.—No race ever took place between the American engine, 
No. 999, and an English engine. Mr. Webb sent over his compound to 
the Chicago Exhibition, and it was shown at work in the United 
States, but no steam competition ever took place. 
R. W.—There is no single work on modern railway construction which 
gives more than an elementary notion of the subject. The literature 
of railway construction is a library in itself. If you will name the 
particular subject which you wish to study, we will endeavour to aid 
you. Bridges, earth works, surveys, tunnels, &c., have each their own 
special text books. 
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INSTITUTE OF MARINE Encineers. — Monday, September 28th, at 
7.30 p.m.: Business, reading and discussing the correspondence in 
connection with the Board of Trade re engineers’ certificates. 
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THE FOREIGN TRADE OF GREAT BRITAIN. 


REcENTLY much has been said concerning the short- 
comings of the British manufacturer. His many kind 
friends have assured him that he is a fool; entirely 
incapable of managing his business himself, and too con- 
ceited and self-confident to take a lesson from the allwise 
German or the energetic Frenchman. The denunciation 
of English trading methods is unfortunately so general 
that itis not easy to estimate its value. So far as we 
are able to understand the argument, it amounts to an 
assertion that the British manufacturer attempts to force 
on the foreigner that which the foreigner does not want, 
and that the Englishman’s total ignorance of all languages 
but his own prevents him from persuading and con- 
vincing the possible purchaser that he cannot do better 
than buy from the Briton. Now, unfortunately, state- 
ments of this kind can do harm. If Englishmen 
obtrusively assert that English manufacturers will not 
or cannot meet the wishes of customers, the customer 
will very naturally go elsewhere. He may ver. 
reasonably assume that no one can know better than the 
Englishman what Great Britain is and is not able to do; 
and thus the very individuals who are most anxious to 
help us, may only succeed in diverting trade into the 
hands of rivals who never depreciate their own capacity, 
and are ready to uphold their merits at all times and 
in every market. We do not know who first started 
the theory of British incapacity. Probably it origi- 
nated in some consulate. We have repeatedly tried 
to obtain trustworthy evidence of its truth, and 
always failed, with a few insignificant exceptions. 
There is some ground, however, for saying that several 
years ago we in this country did not consult the wishes 
of foreigners sufficiently. But even then the trade repre- 
sented never was sufticiently large to be of national im- 
portance. In one case, the sheep-shear makers of Shef- 
field—that is to say, the workmen—refused to make 
shears of a particular pattern wanted in Australia. In 
another case, Sheffield refused to make axes for American 
woodmen of a special shape. Besides these, several 
instances might no doubt be cited in which individual 
manufacturers were unwise enough to refuse certain 
orders because they did not fallin with the ordinary course 
of business. In others, it is more than possible that the 
British manufacturer has been probably kept in ignorance 
of the wants of a given market. Thus, for example, quite 
recently the British Commissioner at Ladak, commenting 
on German competition, writes: ‘‘ Do the merchants of 
Calcutta and Bombay, whether English or native, think 
that they, while living in India, are under any obligation 
to encourage German and foreign trade at the expense of 
English trade?” ‘‘ Are they quite unable to obtain from 
English manufacturers the articles which they now freely 
distribute to the smaller Indian merchants marked as 
made in Germany?” ‘Has everything been done to 
afford English manufacturers full opportunity of knowing 
the exact requirements of the merchants who carry goods 
to the remote corners of the Indian Empire?” All this, 
however, in the aggregate represents a comparatively 
small amount, and must not be taken to indicate the 
general policy of the British trader to-day. 

The whole argument is, moreover, full of contradictions. 
Thus, on the one hand, we are assured that the German 
wins his way because he has a better scientific training 
than the Englishman; and on the other, because, throwing 
his scientific training to the winds, he produces and sells 
the crude implements and the defective materials that the 
foreigner requires. Divested of decoration, this simply 
means that the German is content to make things 
bad enough to satisfy aboriginal wants, and that the 
Englishman will do nothing of the kind. - We believe 
that the entire proposition rests on a fallacy. We do 
not think Germans are at all more likely to study the 
wishes of purchasers than are Englishmen, and it has 
yet to be proved that the latter is not so pushing or 
energetic nor so good a salesman as the former. We 


have no reason to doubt the bond fides of those who 





without a competent knowledge of the facts. We 
need specific instances to convince us. We are not 
ignorant of the conditions under which the foreign trade 
of many great establishments in this country is carried 
on; and a glance at the order books of these firms is quite 
sufficient to show that much attention is devoted to sup- 
plying just what is wanted. It may be, after all; that 
we are mistaken, and that Germany really does consider 
the wants of the great markets of the world better than 
we do ; but failing definite information to that effect, we 
refuse to believe it. Germany undersells Great Britain, 
and that is the true secret of such success as she enjoys. 
The underselling is rendered possible by a variety of 
causes with which technical education has nothing what- 
ever to do, and into the consideration of which we do not 
now intend to enter. Thisis at least beginning to be 
understood in this country and appraised at its proper 
value. 

The phrase “The World’s Markets,” is extremely 
indefinite. The assertion that any particular country is 
ousting from the world’s markets any other nation is just 
as vague. We cannot estimate the importance of such a 
fact until we have some statistics to go upon. But these 
are never forthcoming. Notlong since it was pointed out 
that, by the construction of the great Siberian railway, Rus- 
sia and Germany would be benefited enormously at the 
expense of Great Britain. The markets to be won are China 
and Japan. It does not appear that anything of importance 
could be gained by rapid transport of manufactured goods 
to either of these countries; and it is tolerably certain that 
European manufactures could be supplied by steamships 
for less transport charges than carriage by rail would 
entail. But even if this were not the case, there are 
political reasons which must always limit the trade 
influence of the Siberian railway ; and so long as Great 
Britain pcssesses the highway of the seas, it is 
not likely that the railway can do home markets 
much harm. It is, however, quite too soon to 
dogmatise on this question, and we must not suffer 
ourselves to commit an error similar in kind to that which 
we criticise. When we receive letters from our 
special commissioner in Japan, we shall be better 
able to speak concerning the prospects of trade in 
that country in the immediate future. As we have 
already said, we have been so impressed with the 
possibilities of Japan that we have sent a special com- 
missioner to inquire, to search, to travel in the country, 
and to ascertain the truth for the benefit of our readers. 
Nor shall we fail to arrive at conclusions regarding 
China which may be of considerable importance. Nor 
is it to the Far East alone that we have directed atten- 
tion. Our commissioners have visited all the important 
exhibitions open this summer in Europe, and we think 
it may be said that on the whole their letters do not con- 
tain any ground for alarm, nor does it appear that 
we are being beaten, as some pessimists would have us 
believe, all along the line. 

It is, of course, indisputable that foreign trade is 
advancing, and, indeed, flourishing; but it could not 
well be otherwise. The population of the world augments 
in numbers, and in wants more rapidly than in numbers. 
Fifty years ago Great Britain supplied the world with 
machinery, and cotton goods, and many other things too 
numerous to mention; but Great Britain could not if she 
would do this now, and although other nations have grown 
rapidly to be manufacturers of importance, it ought not 
to be forgotten that the trade of Great Britain is out of 
all proportion larger and more valuable now than it was 
half a century since. In a word, it would seem that 
there is room for all, and the gloomy pessimist has no 
sound reasons to allege for his prophecies of impending 
evil. In the past the British engineer and the British 
manufacturer have held their own against enormous com- 
petition. Why should they not continue todo so? The 
only reply is that we lack technical education; but this 
inadequate statement does not emanate from the manu- 
facturer, who knows, but from the schoolmaster, who 
believes. The pessimist is indeed sorely bested to 
justify his vaticinations. Ignorance of Turkish, 
Roumanian, and Russian, on the one hand; pig- 
headedness and insular prejudice on the other, are, we 
are told, leading us to ruin, while the impending destruc- 
tion is hastened in its advent by the refusal of men like 
Sir Frederick Braiawell to adopt the metric system. All 
this and much more is talk. That unfortunately we do 
lose trade in certain directions is deplorably true, but the 
causes alleged have nothing to do with that. Technical 
education has not given the cheap glass trade to Ger- 
many; nor has the want of it lost that trade to Great 
Britain. The pessimist is ostensibly actuated by but one 
motive. He, admirable man, studies but one subject— 
how to minister to the welfare of Great Britain, and that by 
giving good advice. What we lack, however, is not advice, 
but facts. It is about time that afew of these were 
brought forward and made public. We should then be 
able to form some opinion as to the chances for or against 
immediate national ruin. 


HIGH-PRESSURE STEAM, AND BACK PRESSURE. 


THe admirable performance of the engines of the 
steamship Inchmona, illustrated and described in our 
impression for September 11th, has induced several 
correspondents to write letters suggesting that very 
much higher pressures could be used with advantage. 
We are told, for example, that by carrying a pressure of 
1000 Ib. per square inch, considerably less than one pound 
of coal per horse per hour would suffice. It is not neces- 
sary to publish all these letters. They contain nothing 
new, and they are principally remarkable for the one- 
sided view which they take of the whole question of 
marine propulsion. Among practical shipowners, how- 
ever, there is no doubt a growing disposition to run up 
pressures. Instead of the normal 160 lb., we constantly 
hear now-a-days of 180 ]b., 200 lb., and even 225 lb. 
Between this last, however, and 1000 lb. there is still a 
great gap, which will not be crossed in a hurry. But it 
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certain facts which it seems are in danger of being for- 
gotten. 

The shipowner cares nothing at all for the consump- 
tion of coal per horse-power per hour. His interest in 
the machinery of his ship begins and ends with the aggre- 
gate sum he has to pay for conveying a ton of goods 
any convenient unit of distance, say 100 miles. Now, 
this price paid covers not only coal, but many other 
things as well. The shipowner knows that his boilers 
and engines depreciate so rapidly that it is not safe 
to allow less than 15 per cent. per annum on the 
first cost for depreciation and interest. Then lubri- 
cation is an important item ; so are the wages of 
the engine and boiler-room staffs. It is true that 
by augmenting pressures and ratios of expansion 
coal may be saved; but, on the other hand, it is 
possible that the whole saving may be swallowed up by 
augmented expenses peculiar to extreme pressures. 
Thus, for example, an engine intended to work at 250 lb. 
pressure must cost more than one working at 160 1b. It 
is almost certain that the high-pressure engine must have 
four cylinders instead of three, and all the workmanship, 
jointing, &c., must be more expensive than that of an 
engine working with less pressure. If, for example, an 
ordinary triple-expansion engine of a given power with its 
boilers costs £8000, then if the pressure is to be 225 Ib., 
the cost will be not far from £10,000. Here we have 
£2000 extra, representing £300 per annum in interest 
and depreciation. Allowing for the purchase of 
coal abroad as well as at home, we may take the 
£300 as representing 300 tons of coal. The question 
for the shipowner to decide is whether the quadruple- 
expansion engines can or cannot be run with 300 tons less 
coal per annum than the triple-expansion engines of the 
same power. Taking 150 full days, or 3600 hours, as the 
annual steaming of the ship, then it is clear that she 
must burn two tons less coal per day with high-pressure 
steam than she did with triple expansion, in order to 
make the augmented pressure pay. We are very far 
from saying that this may not be done, but unless it is 
done there is no economy in the high-pressure steam. 
But there are many other points which deserve con- 
sideration. Some of these are apparently trifling, none 
the less are they very real. Thus, for example, it has 
hitherto been found impossible to obtain glass gauges 
which are suitable for high-pressure. Jacob Perkins was 
compelled to use tale instead of glass, and this made 
a& very unsatisfactory gauge. The glass softens or 
decomposes rapidly, and loses its transparency. This 
is one reason why so many patents have been taken out 
for electric gauges and low-water detectors. It ought of 
course to be possible so to scheme a gauge that it will 
always be cool, in much the same way that a pressure 
gauge is kept cool; but this has not been done yet. 
Another difficulty lies in the furnaces. Their diameter 
must be kept down, and this gives a contracted fire space. 
Of course water-tube boilers may be used, but they have 
not yet established their reputation in the mercantile 
marine; and we write now of things as we have them, not 
a3 they may be in half-a-dozen years. Another trouble is 
found in the manhole packings, in the feed pumps, and in 
every cock and joint about the boiler, from the steam 
whistle up. These difficulties are not insurmountable, 
but to get over them entails outlay. This is the fact on 
which we wish to insist. Everyone, in _ short, 
who has had any experience with high-pressure steam 
knows that it is a very different thing from low-pressure 
steam; and that whereas its sole virtue is that it saves 
coal, its many defects may very easily make the ship- 
owner regret that he ever adopted it. The certainty 
about the whole question is that pressures of 200 lb. and 
over can only be properly dealt with by those who have 
made a special study of the subject, and that any attempt 
to use second-rate materials or workmanship with the 
object of saving first cost must end in disappointment. 
Indeed, there is reason to believe that the excellence of 
design and perfection of workmanship present in any 
successful high-pressure engines, such, for example, as 
those of the Inchmona, go far to explain their economy 
in the matter of fuel, wholly apart from the pressure. 
The true test of the value of the augmented pressure 
would be to work the Inchmona’s engines with steam at 
160 Ib. instead of 255 lb., the revolutions remaining the 
same, and then compare the results with those obtained 
under the conditions normal to the machinery. 

But is it quite certain that no other road leads to a 
saving in fuel? Is there no expedient open’to us- but 
the costly rise in pressure? To say nothing of super- 
heating, it seems pretty clear that a considerable gain 
might be effected by raising the temperature of the feed- 
water by the waste heat passing up the chimney. Itisa 
singular fact that little or nothing has been attempted or 
effected in this direction. Again, we have the back 
pressure in the low-pressure cylinder. Nobody seems to 
realise how considerable would be the advantage gained 
by its reduction. It is forgotten that each pound of 
back-pressure taken off represents very nearly all the 
advantage that can be secured by raising the pres- 
sure by an amount equivalent to the fall in back pressure 
multiplied by the ratio of expansion. Thus, for example, 
if the ratio of expansion be 20 to 1, and the indicated 
cylinder pressure 150 1b., then, by reducing the back 
pressure 1 lb., we can secure the same advantage as would 
be obtained by raising the pressure 20 lb., that is, to 
1701b. It is well-known, however, that it does not pay 
to carry too high a vacuum; but this objection would be 
got over if the feed-water were heated as we have 
suggested, and besides the back pressure in the low- 
pressure cylinder is commonly very much higher than 
that in the condenser. We recently met with a case in 
which the average back pressure was 6 lb., or just twice 
the condenser pressure. This was due mainly to 
crooked passages and somewhat contracted ports in 
the slide valve. We venture to assert that not nearly as 
much attention is paid to the getting of steam out of a 
cylinder as the matter deserves. We cite one case in 
which engines indicating some 5000-horse power could 





not be got up to their contract speed and power until the 
inside lap of the low-pressure slides had been cut away to 
such an extent that the exhaust began to open at half- 
stroke, or very nearly at the same instant that the 
admission port closed. Steam in a low-pressure cylinder 
is always charged with moisture; it is not “lively,” and 
every facility for its movement to the condenser must be 
provided. The gain wrought by reduction in back 
pressure has noalloy. It costs nothing. It is all clear 
advantage, and that being the case, it seems strange that 
the last pound should not be fought for. When all has been 
done in this direction that can be done, it will be time to 
talk about reverting to the days of Jacob Perkins and one 
thousand pounds steam. 


A CHANGE IN THE LONDON GAS SUPPLY, 


A SINGULAR feature, likely enough to be overlooked, 
presents itself in regard to the consumption of gas in the 
area supplied by the London gas companies. Since 1892 
there has been a constant decline in the consumption of 
gas per private consumer in the metropolis. It may be 
said that in regard to 1893 this is not at all remarkable, 
seeing that the total consumption of gas fell off in that 
year by a very appreciable quantity. But in 1894, when 
the total consumption of gas in the metropolitan districts 
showed an increase, there was still a decline in the con- 
sumption per private consumer. Now, again, last year 
the same result repeats itself, the total consumption 
exhibiting an increase, while the quantity per con- 
sumer undergoes a decrease. A _ reference to the 
successive issues of Field’s “Analysis” will show that 
while the total consumption of gas in London has 
risen from less than 28,000 millions of cubic feet in 
1892 to more than 29 millions in 1895, the quantity 
per private consumer has fallen from an average of 
82,313 cubic feet to 69,489. Private lights consumed 
in the aggregate less gas in 1893 than in 1892; but in 
1894 there was a moderate increase, followed last year by 
a decided advance. Yet although the private lights con- 
sumed considerably more gas last year than in 1894, the 
average per private consumer fell from 73,000 cubic feet 
to 69,000. The explanation must be mainly sought in 
the fact that there is a large increase of small consumers. 
The “ penny-in-the-slot” system—or, to adopt the more 
refined designation, the automatic pre-payment meter— 
is introducing gas, both for lighting and heating purposes, 
where it was formerly unknown. In their last half-yearly 
report, the directors of the Gas Light and Coke Company 
state that more than 42,000 of the pre-payment meters are 
now fixed in the company’s district. Mr. George Livesey 
has lately announced that during the last four years the 
South Metropolitan Gas Company has laid on gas to 
more than 50,000 workmen's dwellings. The effect is very 
marked. In 1892 the consumption of gas by the private 
consumers of the South Metropolitan Company averaged 
78,816 cubic feet, whereas last year the average was only 
57,585, although the private lights supplied by this com- 
pany consumed 7274 million cubic feet of gas last year, 
compared with 6194 millions in 1892. If we take the 
twelve suburban gas companies tabulated by Mr. Field, 
we find the private consumptien rising from 4199 million 
cubic feet in 1892 to 4820 millions in 1895. But the 
average consumption in that period fell from 60,482 cubic 
feet to 56,829. The figures throughout are instructive, 
and serve to show that the gas companies find it to their 
interest to cultivate a class of trade which previously 
attracted but little of their attention. While the electric 
light is finding a home in large establishments, in huge 
hotels, in railway stations, and in aristocratic mansions, 
gas is being made available for the smaller structures 
occupied by the working classes. Threatened in the 
higher sources of their revenue, the companies are 
doubtless feeling the wisdom of multiplying their small 
friends. It is important also to observe that cooking 
as well as lighting is concerned in this new state of 
things, tending so far to the benefit of the metropolitan 
atmosphere. The rate at which the London gas com- 
panies are increasing the number of their customers helps 
to show how they are strengthening their hold on the 
democracy. Quoting only round numbers, and starting 
with 318,000 consumers in 1892, there is an increase of 
10,000 in 1893, of 22,000 in 1894, and of 45,000 last year. 
Public lamps have increased less rapidly, going up in 
the same period from 75,000 to 77,000. It may be said 
with regard to the private lights, that the reduced con- 
sumption per customer is in some measure due to the 
more economical methods by which gas is now burned. 
There is no doubt that this is in some measure true; but 
the extraordinary increase in the number of the con- 
sumers serves to show that the use of gas in London is 
being popularised in a remarkable degree, indicating a 
wise policy on the part of the companies. 
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GAS TRACTION FOR TRAMWAYS, 


Tue Chairman of the Sheffield Gas Company, Sir Frederick 
Thorpe Mappin, Bart., M.P., has been addressing his share- 
holders on several subjects, amongst others, on the compara- 
tive merits of electric and gas traction on tramways. The 
Sheffield Corporation has just acquired the tramway under- 
taking from the private company which has had control of 
the business for twenty-one years, and a Committee is now on 
its way back from the Continent, where it has been investi- 
gating the various systems of working there in operation. 
The local feeling—not founded, it is feared, largely on know- 
ledge—is pretty much in favour of electricity as the power of 
the future ; but Sir Frederick reasonably desires the Sheffield 
public to give full and fair consideration to other means, 
including gas. He directs the attention of the local authori- 
ties to what has been done in Paris by the Gas Traction 
Company. He works out the figures of Parisian working 
thus :—Horse-power, per car, 12 to 15; number of passengers 
per car, 42; weight of car, empty, 7 tons; weight, when full, 
10 tons; gas used per car mile, 31'1 cubic feet; maximum 
speed, 10 miles an hour; longest run without re-charging 
with gas, 14 miles; cost, with gas at 4s. 6d. per 1000 cubic 
feet, 1-306d. per mile run. Sir Frederick Mappin points out 





that as the cost of gas in Sheffield is less than half the price 


it is in Paris, it is clear that the cost in the cutlery capital 
would be less than 1d. per mile. But it is not needful to go 
to Paris to report upon the working of the gas traction system 
as gas traction engines are now running between Blackpool 
and St. Anne’s, on the Lancashire coast. The two cars now 
on this line will be increased to twenty by next season. If 
the Sheffield Committee take time to examine thoroughly the 
different methods in use at home and abroad, the time thus 
spent will not be wasted. The difticulty in Sheffield is the 
sharpness of the gradient in most of the districts; but in 
Edinburgh, the cable cars from Frederick and Hanover. 
streets accomplish, with ease and expedition, hill routes 
even worse than any in Sheffield, and the company pays 
5 per cent. ; 
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Lopar, M.A. London and Edinburgh: W. and Rk. 
Chambers. 1896. 
Wuen the first edition of this work—a much smaller 


volume—was published some years ago, we said that it 
was the best treatise of the kind that had ever been 
written. We do not think the present edition is cither 
better or worse, for the enlargements and additions of 
examples do not add to the sterling value of the work as 
it was first given to the world. However, the volume 
now before us may be taken as a mirror reflecting every 
aspect of the science of mechanics; if that science js 
imperfect, and the method of teaching unsatisfactory, 
that is not Dr. Lodge’s fault. He has done all that can 
be done with his materials, and if he fails to make his 
meaning clear, some merey may well be shown by 
examiners to students who are yet more obscure. 

The fundamental difficulty that lies in the way consists 
in imparting to the student an accurate conception of the 
things talked or written about. Atthe very outset of his 
work Dr. Lodge faces this difficulty; tries to evade it, 
and fails. He begins by defining physics as the compre- 
hensive science which deals with the general relation and 
properties of the three fundamental facts or phenomena 

Space, Time, and Matter. ‘* Mechanics,” he tells us, ** is 
the foundation of physics, and deals with the simplest 
and most direct relations among those same phenomena." 
If it had been possible for Dr. Lodge to stop here, and 
confine his attention to teaching the nature of the 
“simple and direct relations” of these phenomena, all 
might have been well; but Dr. Lodge is not the man to 
do anything of the kind. It might pass with junior 
students, but advanced students are in the habit of 
asking very awkward questions. Dr. Lodge, therefore, 
goes on:— 

‘Metaphysics, on the other hand, attempts to solve problems 
as to the ultimate nature of the above phenomena, seeking to 
express them in terms of mind and consciousness, or vice vers ; 
and it also considers how far the things called space, time, and 
matter really exist. Physics silently accepts their existence, and 
seeks to express all their properties and relations in the simplest 
terms, The science of Mechanics or Dynamics embraces that part 
of physics in which this attempt has been so far successful. This 
is the scientific use of the term Mechanics. It used to mean 
chiefly the science of machines, and this is still part of the sub- 
ject ; usually now this part is specially distinguished as app/ied 
mechanics, and the more general aspect of the science itself is called 
Dynamics, which signifies a treatment of the action of the fact or 
conception which links together the three fundamental phenomena 
already specified—namely, the very important fact or conception 
of force.” 

It may, we think, be gathered from this that Dr. 
Lodge proposed to himself that he would eliminate, as 
far as possible, the whole metaphysical aspect of his 
subject, ‘silently accepting the existence” of that which 
metaphysics doubts. It would be quite possible, we 
believe, to write a book on this principle. It must, how- 
ever, be purely dogmatic, and no questioning of any kind 
would be permitted to the student. Dr. Lodge, however, 
is not, as we have said, the man to leave metaphysics 
out in the cold. He has meant well, but circumstances 
have been too much for him. The last word in the 
paragraph we have quoted is “force.” In the next 
paragraph he proceeds to define, not indeed what force 
is, but what the word is intended to mean. (Quite a 
different matter ; and we read this definition with much 
inward satisfaction. Those who have read THE ENGINEER 
for years will remember that, through evil report and good 
report, we have persistently and pertinaciously main- 
tained that the once universal definition was funda- 
mentally wrong, and that force could not properly be 
said to be ‘anything which altered motion in direction 
or amount.” The first man to abandon this defective 
teaching was Tait, who years ago defined motion as 
“acceleration of momentum.” Subsequently other 
teachers gave up by degrees the faulty definition, 
and now at last we have one entirely new, based 


on Herbert Spencer's reasoning, and conveying 
no erroneous idea. ‘‘By the term force,” writes 


our author, “‘we are to understand muscular ex- 
ertion, and whatever else is capable of producing the 
same effects. Muscular action impeded gives us our 
primitive idea of force; our sense of muscular exertion 
itself is a primary one, for which we have special nerves, 
and it is not resolved into anything simpler. When any 
inanimate agent produces an effect on bodies exactly 
similar to that which would be produced by muscular 
exertion on the part of an animal, it also is said to exert 
force.” This definition will afford food for plenty of re- 
flection. It is doubtful if it will be universally accepted 
as satisfactory ; but that is not the point. We have here 
a man of the highest authority abandoning for good the old- 
world notion, and supplying a definition which is at least 
consistent with the experience of every man. We could 
not attain to any concept whatever of force if we had not 
experienced resistance to our own muscular efforts. But 
the concept is not necesgarily all surrounding. It does 
not follow, although we have named it, that we know 





what the thing spoken of really is, but the definition has 
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the immense advantage that it does not dogmatically 
aflirm that the thing is that which it certainly is not. 

Here, then, we see that at the outset Dr. Lodge has 
found it impossible to eliminate metaphysics ; and it is 
motaphysics which renders the teaching of mechanics so 
unsatisfactory, or rather the mixture of the two. It 
appears to us that it would not be at all difficult to teach 
mechanics in a very useful way without dealing with 
what for the moment we may call transcendental physics 
at all; and it would not be impossible, on the other 
hand, to produce a more or less useful treatise on the 
metaphysics of the subject. It is the mixture of the two 
that does harm, by either puzzling the student, or re- 
quiring from him a special mental effort to avoid much 
of what is ostentatiously set before him. 

It is impossible, within reasonable limits of space, to 
convey all that we wish on this subject; but we may 
draw our readers’ attention to the contradiction in which 
Dr. Lodge has allowed himself to be involved in dealing 
with Newton's third law of motion. He has given an 
explanation of this law which is simply perfect. It is 
an enormous improvement on the ordinary text-book 
explanation. If words mean anything, this explanation 
proves that force cannot produce motion, and yet almost 
immediately afterwards he proceeds to deal with the 
subject as if force could produce motion. We have two 
bodies, A and B, and we have existing between them, 
says Dr. Lodge, a stress, and A pushes B just as much as 
B pushes A. The two bodies move, but Dr. Lodge leaves 
the student to puzzle out for himself, if he can, why they 
move. A case of unavoidable metaphysics, perhaps. 

Another illustration of the metaphysical difficulty is 
supplied by momentum. It is defined in a wholly 
arbitrary way as ‘quantity of motion.” That is the 
normal definition, but what does it mean? What is the 
idea that the student is intended to grasp? Dr. Lodge 
does not even attempt to elucidate this. No one ever 
does. Motion is a condition of matter, not an entity. 
How, the student may ask, can we have a quantity of a 
condition? Again we are told that the energy of a body 
depends on its momentum ; we are also told that it de- 
pends not onits velocity but on the square of its velocity. 
For years a controversy raged between Leibnitz and the 
Bernouillis as to whether the measure of force was mv or 
mv. It has long been settled that v/s viva varies as v?, but 
what then is the part played by momentum? Although 
the quantity of motion in one body is only twice that 
in another similar body, and motion is the energy factor, 
yet the body with twice the quantity of motion may 
or may not possess four times the energy. Is it wonder- 
ful that the student’s notions get mixed now and then ? 
It would be easy indeed to point out a dozen statements 
and definitions in this and all text works of the kind 
which apparently flatly contradict each other, and no 
attempt is made to set the matter right, and show how 
and why it is that the contradiction is only apparent and 
not real. 

Putting, however, concepts on one side, and excluding 
metaphysics altogether, we have another aspect of the 
teaching of physics very clearly set forth. Dr. Lodge 
has, we suppose, unavoidably found himself driven to 
mix up the C.G.S. system with the English system ; 
the result is in some cases extremely confusing. We are 
not now concerned to criticise the C.G.S. system; our 
opinion concerning it as a thing for engineers’ use is well 
known. But however good it may be, it is, we think, 
quite out of place in an essentially English book ; indeed, 
he apologises himself, saying in one place, when speaking 
of the Joule, “The multiplicity of units is admittedly 
troublesome to present-day students, but is one of the 
penalties they pay for living in an age of transition and 
activity.” Say rather because they live in an age when 
professors endeavour to earn a reputation for originality 
by inventing unnecessary units. 

We have, we fear, after all, said little about the con- 
tents of the book; we have preferred to use its methods 
as a text on which to base an expression of opinion con- 
cerning the whole practice of teaching mechanics and 
cognate subjects in the present day. The book is so 
cheap and so excellent that no one interested is likely to 
be without it; and it must be remembered that by far 
the greater portion of what it contains has no obvious 
connection whatever with metaphysics; so far it is 
thoroughly excellent. It is the metaphysicial portions 
that cause mental distress; but for that Dr. Lodge is not 
responsible, as we have said. He represents after all the 
most advanced thought of the day. If the thinker can 
get no further that is his misfortune, not his fault. 


SHORT NOTICES. 

A Systematic Course of Geometrical Drawing. By T. A. V. Ford, 
M.R.C\S, Eng. London: George Philip and Son. 1896. Price 
3s. 6d.—This is a useful book, far more attractive than are most 
works of the kind. It must be understood, however, that it is 
not a treatise on drawing, but a description of the method of setting 
out and constructing geometrical figures; that is to say, the 
operations described could be performed with chalk on a black 
board, aided by a carpenter’s compass. For the usual plan of 
copying the figure of a problem is substituted the more interesting 
process of working an exercise on the problem. 

Model of a Horizontal Steam Engine, furnished with Meyer's 
Variable Expansion Gear, with a brief description of the parts and 
the method of working, and a discussion and explanation of Zeuner’s 
ealve diagrams, for the use of general readers and elementary engi- 
neering students. By Chr. Volkert, Engineer, Niirnberg. Trans- 
lated and edited by Arnold Philip, Assoc. R.S.M.B. Se., Lond. 
London: George Philip and Son. Price 2s, 6d. net.—This consists 
of a species of cardboard model, different drawings of various por- 
tions of the engine being superposed, so that by raising either in 
turn we see what comes next. Thus, by raising the cover of the 
valve chest, we see the slide valve, and raising that we see the 
ports. The re letterpress is very good. The student 
can obtain a great deal of useful information from this little book, 
and to those who are fond of model-making it will be invaluable, 
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London: J. J. Keliher and Company. Price 2s, 
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* Khees, City of Washington: Smithsonian Institution. 1896. 
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Reportof the Railway Commissioners, for the year ending 30th June, 1896, 
Sydney: Chas. Potter, Government Printer. 96. 

Port de Dunkerque, L’ Ecluse Nord et ses Abords, Inauguration d 
I’ Ecluse, par Monsieur Le Ministre des Travaux Publics, 13 
Septembre, 1896. Dunkeryue: Imprimerie Paul et Michel. 
Rue de la Marine, 23. 1896, 

Des Ingeniewrs Taschenbuch, Herausgegeben vom al:ademischen verein 
‘* Wiitte.” Sechzehnte, neu bearbeitete Auflage. Mit iiher 1100 in den 
satz éingedruckten ablildungen und zwei fafeln. Abtheilung I. und II. 
Berlin: 1896. Verlag von Wilhelm Ernst und Sohn, 

The Detection and Measurement of Inflammable Gas and Vapour 
in the Air, by Frank Clowes, D, Se. Lond., F.1.C., with a chapter 
on the detection and measurement of petroleum vapour, by Bover- 
ton Redwood, F.R.S.E., F.1.C, London: Crosby Lockwood and 
Son, 1896. Price 5s, net, 








MOTOR CYCLE TRIALS: IN FRANCE. 


Untin lately the public in France had been obliged to 
accept the motor cycle at the valuation of the makers them- 
selves, for, notwithstanding all that has been said about the 
impossibility of manufacturers satisfying the heavy demand 
for petroleum tricycles and the like, the fact remains that 
there is strikingly little independent testimony as to their 
efficiency. Those who have had any practical experience 
of the petroleum tricycles are, as a rule, too closely interested 
in their commercial success to cry out their defects from the 
housetops; but it is, nevertheless, generally admitted that 
most of the machines are sadly wanting in comfort and con- 
venience, and are, moreover, frequently a source of consider- 
able trouble. This impression has, indeed, been growing so 
strongly of late that would-be buyers have shown very little 
inclination to purchase these petroleum tricycles, preferring 
apparently to wait until some solid proof is afforded as to 
the practicability of the machine for everyday purposes. 
Opportunity for showing what the motor cycles were capable 
of doing was given by the contest which took place on 
Sunday from Paris to Mantes and back, a distance of 
100 kiloms. This event was organised by the Automobile 
Club of France as a preliminary to the Paris- Marseilles race, 
and it is satisfactory testimony to the hold which the self- 
propelled carriage movement has obtained upon the public 
that the trials were witnessed by large crowds of spectators. 
The conditions under which the race was run were exceed- 
ingly severe, for not only is the course extremely hilly in 
parts, but the heavy rains which fell during the day made 
the roads very muddy, in some places converting them into 
aswamp. The test was, therefore, much more severe than 
had been anticipated, and it must be recognised that the 
mud and water were largely responsible for many of the 
accidents that took place. Whether better results would 
have been attained under improved conditions is a question 
that it is idle to discuss. In trials of this description we 
have only the hard solid facts to go upon. The interest in 
the race was, moreover, greatly reduced by the small number 
of competitors. 

Only eight machines started from the Porte Maillot, and 
these represented three types—the De Dion tricycle driven bya 
vertical petroleum motor fixed to the rear axle, the Bollée tri- 
cycle propelled by a horizontal motor geared to the rear wheel, 
and the Hildebrand-Wolfmiller petroleum bicycle, a machine 
which has been struggling along under insuperable difficul- 
ties for a couple of years past. In a trial of this importance 
the presence of only three types of machines does not speak 
well for the progress which has been made by the motor 
cycle industry; and though there are a few other machines in 
existence, which, however, have not yet been put on the 
market, the makers, no doubt, had their own reasons for not 
submitting them to such a severe test. In fact, the three 
mentioned have alone any pretension to be considered at all 
practical machines. The chief interest in the race was the 
behaviour of the motor cycles in taking the excessively steep 
gradient leading out of Suresnes. For the De Dion tricycles 
this was a comparatively easy matter, as, being provided with 
pedals, the riders were able to use manual power in driving 
them up the hill, and, so far as observation went, it was 
evident that the pedals were more useful for this purpose than 
the motor. The primary idea in providing pedals was to 
assist the motor when needed, but it seems as if in the actual 
climbing of hills it is the motor which assists the pedals. 
The Bollée tricycle mounted the gradient at a reduced speed, 
and acquitted itself under this trying ordeal more satisfac- 
torily than could have been expected. As for the petroleum 
bicycle, it was simply pushed up, and was utterly incapable of 
carrying its rider for more than a few yards. The accidents 
were numerous. The Hildebrand bicycle came into collision 
with a cyclist, and was put out of the race, and a similar fate 
overtook one of the De Dion tricycles. Then the water and 
mud clogged some of the chains to such an extent as to 
seriously reduce the rate of travelling. One competitor found 
his chain slip off the sprocket wheel twice during the race, but 
these incidents have nothing to do with the driving mechan 
ism of the cycles. 

What was still more serious was the refusal of the car- 
burator in one of the tricycles to work, and the petroleum 
spirit spilled over on to the road. Fortunately, the gas mix- 
ture was exploded in this machine by an electric spark, and 
had a firing tube been employed, it is difficult to see how a 
big blaze could have been avoided, with possible disastrous 
consequences for the rider. Such a contingency has always 
been deemed possible by experts, but this is the first time 
that it has happened in actual running. It affords a further 
proof of the necessity of replacing the firing tube with an 
accumulator. Another tricycle went wrong through a con- 
structional defect, the down tube breaking across at the 
point where it had been brazed, and the rider risked his neck 
by covering the last 15 kiloms. or so on a machine that 
might have broken down under him at any moment. The 
Bollée tricycle likewise had its share of misfortune. Being 
built low down, with a view of securing the maximum of 
stability, the water thrown up by the wheels put out the 
burners, and the rider was put to much trouble in relighting 
them. This stability is, moreover, compromised by the 
single rear driving-wheel, which slipped about in the mud in 
a most uncomfortable manner, and, finally, overturned the 
machine, the driver narrowly escaping being thrown over a 
parapet into the Seine. The driving gear and several vital 
parts of the motor were damaged, but the machine was, 
nevertheless, able to complete the journey. Of the eight 


machines that started six covered the whole course, the time 
of the winner, a De Dion tricycle entered by Michelin et Cie., 
being 4 h. 10 min. 37 sec., which certainly cannot be deemed 
a satisfactory performance. 

The trials have clearly shown up the weak points of the 
present types of motor cycles which may be stated as 
follows :—The machines are not built strong enough for the 






motors that are attached to them. The vertical motor is. 
impracticable for a cycle in that it creates excessive vibration 
when driven at full speed. The pedals cannot be dispensed 
with, and must be used as an auxiliary power. A single rear 
driving-wheel is a mistake, and greatly lessens the stability 
of the machine. The firing tubes should be replaced by 
electricity to avoid danger from the overflow of petroleum 
spirit from the carburator, which, in spite of every precau- 
tion, cannot always be prevented. To meet these conditions 
the design of the majority of the motor cycles on the market 
will have to be entirely changed. 








H.M.S. ILLUSTRIOUS. 


WHILE going to press on Thursday, the 17th inst., the 
ceremony of floating the new first-class battleship Illustrious 
out of the dock at which she was built at Chatham was 
taking place. As the building of such a ship in these 
times has become a matter of months, instead of years, as 
of old, our readers will not be surprised to hear that the dock 
in which the Illustrious has been built is the same in which 
the “record” building of the Magnificent was not long 
since effected, the latter ship having been floated out on 
December 19th, 1894, and the keel plate of the new ship laid 
on March 1ith, 1895. 

The Illustrious is sister ship to the Victorious—built in the 
same dockyard—whose very successful official speed trials we 
recorded in our issue of the 11th inst., and is, like her, one 
of the nine battleships ordered under the Spencer pro- 
gramme, all of which have the same principal dimensions, 
viz. :—Length between perpendiculars, 390ft.; breadth, 75ft.; 
mean water draught, 27ft. 6in.; and displacement, 14,900 tons. 
The side protection is also the same, extending for 216ft. of 
her length, and consisting of Harveyed steel armour plate 
Yin. thick and 15ft. in width, 9ft. 6in. being above the water- 
line, and 5ft. 6in. below it. The barbettes are similarly 
located at both ends of the armour belt, and are armoured 
with the same thickness—14in.—of metal, a steel protective 
deck extending between the two barbettes, and beyond them, 
but ata lower level, the same as in the sister ship. The 
armament of the Illustrious will also be the same as in the 
Victorious, but with some slight modifications in the gun 
machinery—to be noted in a later issue—which were not 
decided on in time for the previously armed ships. 

The propelling machinery of the ship will also be of the same 
type as in the similar vébsels, viz , two complete sets of three- 
cylinder triple-expansion engines, to develope 12,000 indicated 
horse-power on trial under induced draught. The machinery 
—which is ready for the ship—has been constructed by Messrs . 
Jno. Penn and Sons of Greenwich, and will be, in fact, a 
duplicate of that fitted by the same firm to the Magnificent. 
Steam will be supplied by eight four-furnaced circular Scotch 
boilers, fitted like those of the Magnificent for the application 
of “induced” instead of “forced” draught. Bunker 
capacity is provided for 1890 tons of coal, sufficient at a 
10-knot speed for twenty-eight days’ continuous running, or & 
radius of 7000 knots, before the necessity to re-coal. 

The ship is fitted with Messrs. Harfield’s steam steering 
gear, having their patented compensating arrangement. The 
steering is effected by two engines capable of putting the 
helm hard over from port to starboard in thirty seconds. 
The vessel is expected to realise a speed of 164 and 174 knots 
an hour, when her engines are developing 10,000 and 12,000 
indicated horse-power, and her boilers being respectively 
worked under natural and induced draught. 

The ceremony ot naming the Illustrious was performed by 
Lady Bedford, wife of Rear-Admiral Sir F. G. Bedford, the 
Second Naval Lord of the Admiralty. After the float-out, 
the ship was put under the sheers in the dockyard to have her 
machinery and armour fitted in place. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers : Thomas S. Guyer, 
to be lent, to the Starfish, undated ; Malrin Stuart, to the Vivid, 
additional, for the Edgar, to date October Ist. Assistant engi- 
neers: Louis R. Croisdale, Charles A. Harding, Henry J. 
Loveridge, and Edward R. Amor, to be lent to R. N. College, 
Greenwich, for a course of study, to join the college September 30th, 
and to date the same day. Probationary assistant engineers: 
William P. Sillince, Arthur E. Hyne, Joseph J. Kirwin, Ernest J. 
Mowlam, Fellowes T. Simmons, William H. Ham, Arthur S. W. 
Durstoa, Frank Morrison, Alfred J. Hastings, Archibald W. 
Maconochie, Walter G. Keppel, Ernest D. Sydenham, Herbert L. 
Parry, William Dawson, Joba C. Jenkins, Frank A Fletcher, and 
Edgar O. Carter, to be lent to the R. N. College for a course of 
study, to date September 30th, and to join college on the same day. 


THE Coat ComBINaTION.—Considerable progress is apparently 
being made with the combination among coal merchants, whose 
projection we briefly mentioned a week or two ago. It is stated 
that the beginning of October will see the new organisation fairly 
started under the title of William Cory and Son, Limited, and that 
the firms which are amalgamating comprise Messrs, Cory and Son, 
Lambert Brothers, J. and C. Harrison, Beadle Brothers, D. 
Radford and Co., Green, Holland and Son, Mann, George and Co., 
and G. J. Cockeril] and Co. Some of these are engaged in business 
outside Great Britain, particularly Lambert Brothers and Messrs. 
Harrison, and those firms doing a foreign business will still retain 
their connection abroad and their orginal titles. The capital of 
the new combination, which has, it is said, been fixed on a valua- 
tion of the actual turnover of the vending firms for some years 
back, and also of their plants, is to be £2,500,000, in addition to 
which there will be an issue of about £1,000,000 debenture stock. 


QUEENSLAND INTERNATIONAL EXHIBITION.—It has been decided 
to hold an international exhibition in Brisbane in 1897. The 
Government of Queensland have granted their official patronage to 
the undertaking, and Sir Arthur Hunter Palmer has accepted the 
office of president. The proposal has been warmly taken up by 
the people of Queensland and the adjacent colonies, and the 
necessary capital has already been subscribed. The exhibition 
will be opened on May 5th, 1897, and will continue open for about 
three months. The site chosen for it is in Bowen Park, and covers 
about eleven acres. Its objects are thus described in the prospectus 
which we have received from Mr. Porel d’Agrond, the acting com- 
missioner in London :—‘‘To promote and foster industry, science, 
and art, by inciting the inventive genius of our people to a further. 
improvement in arts and manufactures, as well as to stimulate 
commercial enterprise by inviting all nations to exhibit their pro- 
ducts, both in the raw and finished state. Samples of the products 
for which this and the other Australasian colonies have become 
famous will be exhibited, with a view to increase the development 
of their natural resources.” Similar exhibits are expected from 
Great Britain, Europe, America, India, Canada, Japan, China, the 
Cape, and the other colonies, to which the Government of Queens- 
land have forwarded an official invitation to grant their substantial 
support to the nee There will also be a women’s industris1! 
and an artisan section. Mr. Jules Joubert is the general manager « f 
the exhibition. The offices of the acting commissioner are at 9, 
Leadenhall-street, E.C, 
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QUICK-FIRING FIELD GUNS. 
OnE of the points which occupied the attention of Li Hung 


Chang, during his recent tour through Europe, was the pro- | 
gress made by different nations in the development of quick- | 


firing field guns. It is said that he was, at St. Chamond, in 


France, initiated into the mysteries of the new French field 
artillery of this character, which is interesting scientific 
gunners so much at present. 

The application of the quick-firing principle to field guns 
of ordinary calibre, although an idea of somewhat recent 
growth, has been the dream of enthusiastic artillery officers, 
and of the large war material producing firms, ever since its 
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But 
the difficulties appeared to be insurmountable. The jump and 
recoil of a field gun seemed tobe inseparable features attaching 


success was so entirely assured in regard to naval guns. 


to its employment. Then there was the prejudice against 
carrying ammunition fitted with primers in limber boxes ; 
and however one might reconcile oneself to the dangerous 
character of this last condition, the fact that a very slight 
movement of the gun in recoil destroyed the elevation and 
training was fatal to the application of the principle, unless 
the movement could beabsorbed. Messrs. Griison, of Magde- 
burg, experimented for years with quick-firers of various 





types, having calibres up to 8 centimetres, and an elaborate 
system for correcting the deviation in direction caused by | 
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recoil, the weight of the carriage being greatly increased by 
that of the mechanism required ; but it was found that the 
carriage, even when perfectly skidded, ran back nearly a 
metre, and that it was only with much smaller calibres that 
the recoil could be absorbed within manageable limits. 

In our own country we do not think that the system has 
hitherto had a fair trial. So great is the feeling of field and 
horse artillery gunners against any innovation from perfect 
simplicity in the form and design of guns and carriages for 
their arm of the service, that the very fact of a gun being 
slung in a cradle, and without trunnions, and of its carriage 
being provided with recoil cylinders and running-out springs 
or training segments, would be sufficient to condemn it 
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the opinion of many commanding officers of field or horse 
batteries. Nevertheless, it goes without saying that the 


army of the future which is provided with an artillery arma- | 


ment of satisfactory quick-firing field guns, and an ample 
supply of ammunition, will possess an element of dire and 
terrible potency, against which ordinary field guns, firing 
their conventional one or one and a-half rounds per minute, 
would be absolutely nowhere. 

Under these circumstances it is satisfactory to learn that 
eflorts are being made by private manufacturers in this 
country to supply the much-needed quick-firing field gun. 
We have, by the courtesy of the Maxim-Nordenfelt Company, 
been enabled to produce in our columns this week engravings 
of their quick-firing field gun of 7°5 centimetres, which was 
fired, with remarkable success, upon the company’s shooting 
ranges at Krith, in the presence of Li Hung Chang. We 
have also been furnished with the following particulars in 
regard to the gun. 

The principal data which have served as a basis in the 
design of this novel weapon are briefly :— 

The employment of fixed ammunition with primed metallic 
cylinders. Closing of the breech with an interrupted screw, 
of great simplicity, of rapid and easy manipulation, composed 
of massive parts, and absolutely assuring extraction of the 
empty cartridge cylinders. Facilities for dismounting, with- 
out any tool, of the firing and breech-closing mechanism, 
admitting of the immediate change of a “striker,” or of its 
spring. Re-cocking the gun without opening the breech. 
The employment of hydraulic breaks, absorbing part of the 
recoil, and reduction of the “jump ” of the carriage. Separate 
gear for training and elevation to be worked by the “ laying 
number ” who sits on the side of the trail; he also to fire the 
gun. Automatic brakes of great simplicity on the wheels. 
A light steel shield to protect the “laying number” against 
rifle bullets or shrapnel. Total weight of “ heavy equip- 
ment’ drawn not to exceed 3968 lb. Total weight of “ light 
equipment’ drawn—for horse artillery—not to exceed 
3307 lb. Employment of a single projectile, with a few 
rounds of case shot. 

The gun is of the ordinary tempered steel type. Being 
intended to slide in a cradle, which forms part of the carriage, 
it does not carry trunnions. The two projections A, page 320, 
receive the piston rods of the hydraulic brakes, while upon 
the right side of the breech are found the lugs B of the hinge 
for the breech-closing gear, and the lugs C forming the 
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of a hang-fire having taken place. It is only released by the 
shock of discharge. 

The carriage has a jacket or cradle A of cast steel, in which 
the gun slides, fitted with hydraulic brake cylinders, favour- 
ably situated with regard to the axis of the gun and the line 
of recoil. The recoil in the cylinders is 12in. The gun 
jacket and hydraulic brake are upon a semi-circular platform 
E, being secured by the clamps D and D!. The pivot E is 
the centre of movement of the whole system for a training of 
9deg. The lower part of the pivot F and the cushion G 
work by a screw upon the fixed cylindrical axis H, secured 
to both brackets of the carriage. It will be seen, by a refer- 
ence to the drawing, that the axis of the gun is low down, 
and very near the centre of the axle-tree, and consequently 
that the angle of the trail is a very acute one, if the wheels 
are of the ordinary height. This is a great advantage, as it 
prevents jump. A cogged segment L, engaging with the 
endless screw M, manipulated by the training wheel N, gives 
training through an arc of 9 deg. without altering the posi- 
tion of the trail. The elevating screw and wheel can be seen 
at Pand S. They admit of 15 deg. of elevation and 5 deg. of 
depression. The sights are fixed upon the side of the jacket, 
and consequently do not recoil with the gun. This is a 
manifest advantage. The training and elevating wheels are 
so placed that the “layer,” seated upon the seat R, can 
without any inconvenience elevate, having the right hand 
upon*the wheel S, whilst with the left he works the training 
wheel N. The elevation once obtained, his right hand is free 
to pull the trigger and fire the gun. The extremity of the 
trail is provided with a short spade U, fer the pur- 
pose of further checking the recoil, fixed beneath a plate 
V, sufficiently large to prevent the burying of the trail 
in the ground. The axletree carries at each side, near the 
wheels, a ring Y, the position of which is slightly excentric 
in regard to its axis, each ring receiving the end of a drag 
iron Z intended to skid the wheels during firing. These 
drags are in all respects automatic, for the more the wheels 
have a tendency to turn during recoil, the more firmly are 
they skidded. On the march the drags are hung at either 
side of the trail. Z! is a trail box for tools, sights, spare 
parts, &c. The carriage is provided with a steel shield, 6mm. 
thick, of special quality, resisting rifle bullets at a distance 
of 20 metres. 

The following are the principal dimensions and particulars 
which should be noticed :— 
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supports of the extractor. The grooves of the rifling are 
thirty in number, uniform, and their angle of inclination is 
6 degrees. Their width of 5-8 mm. at the commencement 
diminishes gradually to 4°9 mm. at the muzzle, causing a 
continual compression of the driving ring during the passage 
of the projectile through the bore of the gun, which diminishes 
the chance of gas escape and consequently of erosion. The 
depth of the grooves is 0°58 mm. 

The breech-closing gear is somewhat different to any 
hitherto employed. The breech-screw D is actually conical, 
but the largest diameter is at its interior extremity. Never- 
theless, it hinges out upon the carrier A without any longi- 
tudinal movement being required, the seating . being sloped 
away to a certain extent to admit of this. This arrangement 
is said to obviate all possibility of the breech gear being 
forced out by excessive pressures. The extremity of the 
manipulating lever F has a segmental pinion I engaging with 
& cogged segment K in the breech block. The first portion 
of the movement then makes the block revolve and unscrew 
90 deg., the cogs of the pinion being placed excentrically to 
its axis, so that they recede as the block goes out and pre- 
serve their engagement. A claw on the pinion now sets 
against the breech block and brings it out, instead of making 
it revolve further. The 90 deg. revolution brings the threaded 
portions of the screw against the smooth portions of the 
seating. The striker M is actuated by a spring pressing | 
between the sleeve N and its solid point. Turning the breech | 
block presses the two helicoidal surfaces O upon projections 
P behind the striker, and cocks the gun, the striker itself 
being prevented from rotating by the directing arm Q, which 
can’ only work longitudinally. This directing arm is pro- 
longed beyond the carrier and ends in a hook, by which the | 
gun can be re-cocked in case of a miss-fire without opening 
the breech. The extractor R oscillates around an axis S 
fixed in the two lugs T; it has two extracting claws V. By 
the movement of the curved heel V the process of extraction, 
slow at first, finally ejects the empty cartridge cylinder with 
a jerk. The ordinary trigger mechanism is seen at X Y Z 
and the firing lever 2. A safety trigger, composed of a 
heel at the end of the prolongation of Y, slides in the groove 
5, and prevents the act of firing until the moment when 
the breech is closed. The breech block is prevented from 
oscillating unduly around its axis by a spring button 7. 
A bent lever, actuated by a spring, something like the brake 
on @ bicycle handle, secures the working lever of the gun in 
its position against the breech when closed. The breech- | 
closing gear is provided, when required, with an arrange- | 
ment for preventing the opening of the breech in the event | 


| the carriage. 


Heavy gun. Light gun. 
, 


Calibre of gun—7°5 centimetres 2°95in. .. 2°95in. 
Length ofgun .. .. .. «. 30 calibres.. 24} calibres 
Weight of gun and breech gear 734 Ib. --  6241b. 
Height of axis of gun aboveground _.. 36°34in. . 83°25in. 
Weight of the carriage with wheels .. 1828]b. 1431 Ib. 
Angle of recoil upon the ground .. .. 30 deg. 30 deg. 
Weight of loaded projectile—shrapnel 13]b. 11} lb. 
Weight of round complete of fixed am- 

munition ; “ ¢ 16 Ib. 14lb. 


The fixed ammunition is loaded horizontally in limber 
boxes, thirty-six rounds being carried with the heavy gun 
equipment, and forty-eight rounds with the horse artillery 
equipment, upon the gun limber. The initial velocity with 
the heavy gun is about 500 metre-seconds. 

The above is a very much curtailed description of this new 
quick-firing field gun, which appears to answer the majority 
of the requirements demanded by modern horse and field 
artillery. It is wonderfully light, well placed on its carriage 
as to recoil, and the entire weight behind the team consider- 
ably less than that carried by our horse and field batteries. 
One of the principal questions which occurs to us is the 
supply of ammunition to the quick-firing field gun of the 
future, as the limber boxes are exhausted. With rapid work 
the gun limbers and ammunition wagons would be emptied 
in a very short time, and the arm would be helpless if there 
was no reserve handy. This point has, however, nothing to 
do with the efficiency or non-efficiency of the gun we have 
been describing. It worked with the utmost smoothness at 
Erith, in the presence of Li Hung Chang, and the difficulty 
of recoil appears to have been grappled with in the most 
masterly manner, without unduly increasing the weight of 
Of course, the spade would not strike into the 
ground if there happened to be solid rock beneath the trail, 


| but this would probably be an unusual circumstance. 








UNIVERSITY COLLEGE, LONDON, ANNUAL DINNER.—Steps are 
being taken by some of the past students of engineering at Uni- 
versity College, London, to institute an annual dinner. The 
object in view is to enable old friendships to be renewed, and new 
ones to be made, and so to promote a feeling of fellowship and 
esprit de corps among those who have received their technical 


| education at the well-known College in Gower-street.. It is pro- 
| posed to hold the first dinner, which will be confined to past 


students, some time next winter, and Professor A. B. W. Kennedy, 
late professor of engineering at University College, has kindly 
consented to preside. t student who is in sympathy with 


Any fp 
| the movement, is requested to communicate with the Hon. Sec., 


Archibald P, Head, 47, Victoria-street, London, S.W. 






BRITISH ASSOCIATION. 
REPORT OF THE SCREW GAUGE COMMITTEE, 

Tue following is the report of the Committee, consisting 
of Mr. W. H. Preece—chairman—Mr. Conrad W. Cooke 
—secretary—Lord Kelvin, Sir F. J. Bramwell, Sir H. 
Trueman Wood, Major- Gen. Webber, Mr. R. E. 
Crompton, Mr. A. Stroh, Mr. A. Le Neve Foster, Mr. C. 
J. Hewitt, Mr. G. K. B. Elphinstone, Mr. T. Buckney, 
Colonel Watkin, Mr. E. Rigg, and Mr. W. A. Price, 
appointed to consider means by which practical effect 
can be given to the introduction of the screw gauge pro- 
posed by the Association in 1884. Drawn. up by the 
chairman. 

The past.—A uniform system of screw threads was first proposed 
by the late Sir Joseph Whitworth in 1842, and his thread, a com- 
promise of the numerous threads then in use, has become of almost 
universal use for al] large screws—that is, screws of over jin. 
diameter—in the United Kingdom. Mr. William Sellers in 1864 
introduced another thread in the United States of America, which 
has come into very general use in that country, and this thread 
has recently been accepted by the French. In 1881 the British 
Association formed a Committee to determine a gauge for the 
manufacture of the various small screws used in electrical appa- 
ratus, clock work, and for other analogous purposes; and after 
three years of unremitting labour this Committee, in 1884, recom- 
mended a screw gauge which has come into very general use in 
this country. It was based on the metrical system, and with one 
slight modification on the system adopted in 1880 by the Swiss 
watchmakers. 

The series of screws recommended is given in the following 
table :— 




















Dimensions in milli- || Dimensions in thou- 
Santer metres. sandths of an inch. Threads per 
e -—- -- - inch. 
Diameter. Pitch. Diameter. Pitch. 
x Il. Ii. FV. V. VI. 
0 6°0 1°00 236 39°4 25°4 
1 5°3 0°90 208 35°4 28°2 
2 4°7 0°81 184? 31°9 31°4 
3 4°1 0°73 162? 28°7 34°8 
4 3°64 0°66 142 26°0 38°5 
5 2°2 0°59 126 23°2 43°0 
6 2°8 0°53 110 20°9 | 47°9 
7 2°5 0°48 98 189 | 529 
8 2°2 0°43 s7 16°9 } 59°1 
9 1°9 0°39 75 154} 65°1 
10 17 0°35 67 13°8 72°6 
11 1°5 0°31 59 12°2 81°9 
12 1°3 0°28 51 11°0 90°7 
13 1°2 0°25 | 47 9°8 101°0 
14 1°0 0°23 39 91 | 110°0 
15 0°90 0°21 35 8°3 | 121°0 
16 0°79 0°19 81 7°5 134°0 
17 0°70 0°17 28 ? 67 149°0 
18 0°62 0°15 24 5°9 | 169°0 
19 0°54 0°14 21 5°5 | 

| 181°0 

20 20°47 0°12 19 4°7 212°0 
21 0°42 O°ll 17 4°3 231°0 
22 0°37 O*us8 15 3°9 259°0 
2: 0°33 0-089 43 3°5 285°0 
2 0°29 0-Us0 11 ?3°152 317 °0 
25 0°25 0-012 2°8 353 °0 





The form of thread adopted was triangular, the sides forming 
an angle of 474 deg., with the top and bottom rounded off to ;{ths 
of the pitch. ‘The diameter (D) is related to the pitch (P) by the 


formula D = 6 P®, all measurements being in millimetres, and P 
having successively the values:—1 (or 0°9°) mm.; 0°9! mm.; 0°92 
mm.; 0°93mm.;...0°9" mm. The index (x) thus becomes a 
convenient number designating the screw. The reasons supporting 
these recommendations were fully given in the report submitted 
by the Committee at the Montreal meeting of 1884. Experience 
has justified the adoption of this gauge, which is almost universally 
used by the electrical trade, and is very considerably employed 
by the clock and instrument makers in the United Kingdom. It 
is not proposed to modify it, but there has been great difficulty in 
obtaining accurate gauges. No official system has yet bzen adopted 
by which manufacturers can compare their ganges with the stand- 
ards, nor hasa home been selected to deposit authorised standards 
for easy reference. British Association screws bought to-day from 
any screw manufacturer are not necessarily of the same dimensions 
as those supplied by the same makera month ago. Screws supplied 
by different makers vary considerably from each other. Measuring 
gauges now existing, both male and female, differ largely from one 
another, and do not give correctly the true form of thread specified 
in the original report. The essential element of the value of screws 
made to a standard gauge—their interchangeability—has thus 
never been fully realised. The British Association, having had 
their attention called to these anomalies at their last meeting 
—Ipswich, 1895—appointed a committee to consider the subject, 
which has now the pleasure to submit its first report. 

The present.—The Committee was formed ‘‘ to consider means by 
which better practical effect can be given to the introduction of 
the screw gauge proposed by the Association in 1884.” It has held 
many meetings. It has added Colonel Watkin, C.B., R.A., Mr. 
E. Rigg, and Mr. W. A. Price to its number. It has received 
great assistance from the Pratt and Whitney Company, of Hart- 
ford, Connecticut, United States of America, who supplied each 
member of the Committee with a copy of their book on “Standards 
of length and their practical application.” It was unfortunately 
deprived of the services of Mr. Hewitt, who was seized with a ver 
severe illness after the first meeting, but it received from him his 
paper ‘On the manufacture of standard screws for machine-made 
watches,” read before the Institution of Mechanical Engineers in 
October, 1894; a paper which has been of great service. Mr. 
Griffith, representing the council, attended regularly, and took 
advantage of his presence in the United States of America to visit 
the Pratt and Whitney works. Evidence was taken by the Com- 
mittee from large users of the screws. Mr. Willmott, of the Post- 
office Factory, stated that the Post-office had used some tens of 
millions of screws made to the British Association gauge, and he 
had never received a single complaint. Various apparatus for 
measuring screws and different methods of testing their accuracy 
were carefully considered and discussed. The Committee came to 
the conclusion that it was necessary to consider the subject from 
the three points of view of the standards office, the works manager, 
and the workmen. 

The standards office.—This must include not only the custody of 
recognised and authenticated standards, but also a scientific mode 
of measuring the dimensions of commercial gauges and screws 
themselves, and of comparing their accuracy with the authorised 
standards, The peculiarity of the British Association gauge is 
this : that material standards are not imperatively necessary. The 
table of dimensions given above, together with the formula, 
enables any draughtsman to reproduce the form and pitch to any 
desired scale on paper. Colonel Watkin has shown to the Com- 
mittee how to throw side by side for —— of very accurate com- 
parison a photographic image of—(a) The screw to be examined. 
() The standard with which itis to be compared. (c) A scale which 
may be divided to one ten-thousandth of an inch, the images these 
three objects being so close to one another that a comparison to a 
very high degree of accuracy can be made. The appendix to this 
report contains a description of Colonel Watkin’s method. Mr. 








Price submitted to the Committee a microscopical method of 
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measuring screws. This is described in the appendix. The screw 
to be measured is attached to the stage of the microscope, the 
traversing slide of which is provided with a vernier and scale, while 
a vertical cross-hair in the eye-piece forms the index of the instru- 
ment. When the microscope has been adjusted for clear focus the 
screw is traversed across the field until the cross-hair intersects the 
thread of the screw at the desired point. The traversing screw of 
the slide is then turned until the pe re of the next 
thread is intersected by the cross-hair, and the reading of the 
vernier on the scale gives the measurement of the pitch with great 
accuracy. Mr. Buckney showed also how the angle of the thread 
could be accurately verified by this method by having suitable 
hairs. 

The works manager.—The Committee, after considering various 
methods, came to the conclusion that male gauges for ordinary 
workshop use were best tested as regards pitch and form of thread 
by a template or ‘‘comb” for each number, the accuracy of which 
has been verified by the photographic method. The screw to be 
tested is placed against the teeth of the comb, and the correctness 
of its fit verified by the eye against the light background. The 
external dimension of the screw can Le obtained by any good 
micrometer gauge, and the internal diameter or core by a gauge 
such as that which is described in the appendix by Mr. Stroh. 
The Committee have failed to discover any very reliable method of 
testing to any degree of accuracy a female standard gauge. No 
clearance was allowed in the original definition of the system 
between the male and female standards. Hence a mathematically 
accurate male gauge cannot be screwed into a mathematically 
accurate female gauge. But by allowing a certain margin—a maxi- 
mum and minimum diameter—an internal compatibility of dimen- 
sions isallowed in the workshop gauges, which is of a sound, practical 
character. The female screw must always be a little larger than 
the standard male gauge, but this must never exceed what is 
known as a ‘good fit.” A working margin is given in Appen- 
dix III., by a table, prepared by Mr. Le Neve Foster. Mr. Price, 
on behalf of the Committee, has made a series of measurements of 
certain sizes of B.A. screws which show the limits within which they 
are obtained in practice A table (Appendix IV.) indicates that 
the variation from the full diameter, which must be allowed for 
necessary inequalities in manufacture, is not a function of the dia- 
meter, but is rather in the nature of a constant quantity. This 
quantity appears to be approximately 1 m. below the full diameter 
for all brass screws of sizes Nos, 0 to 11, and 1°3 m. for all iron and 
steel screws of the same sizes. 

The workman.—The measuring gauge, available to the workmen as 
well as to the foreman, is one that need not possess the mathemati- 
cal accuracy of the standard gauges, but neverthelesss it must not 
allowed to deteriorate or to maintain false belief in its accuracy. 
Those that are subject to pressure and friction must necessarily 
wear, become distorted, and, in time, inaccurate. Hence the 
Committee were anxious to obtain a mode of comparison which 
would be free from this source of error. The most important 
measurement, whose accuracy should be easily verified by the 
workman, is that of the pitch, and this is easily effected with the 
‘half nut gauge’ described in Appendix IV. The Committee are 
pleased to find that the result of their inquiry and discussion 
enables them to recommend for general use means of comparison 
which do not involve the wear and deterioration of the gauges. 
Deformation is confined to the taps and screw plates, and as 
frequent verification of the manufactured screw is desirable con- 
tinued accuracy is ensured. With the introduction of simple 
methods of comparison and measurement, errors in the screws 
issued and want of interchangeability are rendered improbable in 
a well regulated shop, and unnecessary in any place. There 
remains now to determine a place where material standard gauges 
are available for immediate comparison, and where the photo- 
graphic and microscopic methods can be readily applied to verify 
gauges and to obtain a record of those submitted for examination. 
This means work to be done, expenses to be incurred, and fees to 
be paid, as is now done at the Kew Observatory for chronometers, 
thermometers, &c. 

The future.—The opinions formed by the Committee, after full 
and exhaustive discussions, for furthering the objects to be attained, 
may be summarised as follows:—(a) This Committee recommend 
the construction and housing of the comb form of gauges of tem- 
plates of the B.A. screw thread, by comparison with which master 
gauges or templates may be exactly and conveniently verified. 
(6) That, as no exact system of testing female threads has yet 
been devised, the Committee restrict themselves to recommending 
means for keeping male threads to gauge, and this they consider 
will be sufficient for the purpose of securing = uniformity 
in female screws. (c) Male threads can best be measured by the 
comb, combined with suitably arranged tests to give the correct 
diameters. (d) That for purposes of verification or standardisa- 
tion, the gauges to be deposited for reference should consist of a 
complete set of these comb pieces, and a complete corresponding 
set of male screws, so that new combs can be compared with those 
deposited, or male screws can be compared with the standard 
combs with great accuracy by the photographic or the microscopic 
method, and that these two methods may be conveniently used to 
check and corroborate each other. (e) That in order to obtain 
interchangeability of these male screws for practical workshop use 
it is sufficient that they should satisfy the following tests:—(1) 
There should be no appreciable difference in the fit of the screw with a 
standard comb having not less thantwelveteeth. (2) The diameter 
of the core must not exceed that laid down by the B. A. specification. 
(3) The diameter of the screw measured over the thread must 
not exceed that laid down by the B.A. specification. (4) The 
diameter of the screw measured over the thread must not fall 
short of that laid down by the B.A. specification by more than 
a certain amount, which amount depends on the class of work and 
purpose to which the screw is to be applied. The amount referred 
to in (4) must be settled by the persons in control of the work for 
which the screws are to be used. (/) They recommend for general 
use in the workshop the half nut gauge, as described in Appendix 
IV., combined with inside and outside diameter gauges. The 
Committee, in printing the two tables, for which they have to 
thank Mr. Le Neve Foster and Mr. Price, do not take the responsi- 
bility of recommending any limits, but publish the information as 
an indication of the limits of accuracy to which these screws may 
be expected to be produced in practice. If the recommendations 
of the Committee be approved of, they further recommend that 
the Committee should be re-appointed for the purpose of obtaining 
and verifying standard combs and male screws, and determining 
the future home of the gauges. 


APPENDIX I. 


ENLARGED SHADOW PHOTOGRAPHS OF SCREWS, 
WartKIN, C.B., R.A., &c. 


The objects aimed at in producing enlarged photographs of 
S:rews are :—(a) To provide a means of verifying the accuracy of 
the shape of a thread. (/) To provide a means of accurately 
gauging the dimensions of screw threads. (c) To provide a record 
or certificate of a screw, in a similar manner to the certificate of 
accuracy given by Kew Observatory. Asin this process a standard 
scale is photographed at the same time as the screw, a direct 
reading to any desired accuracy can be obtained. There seems to 
be hardly any limit to the amount of enlargement, as the difficulties 
inherent to the enlargement of an ordinary negative do not apply 
to this process. The question arises, does the shadow photograph 
give accuracy as regards:—(1) Dimensions. (2) Shape of thread. 
To test (1) a No, 2 B.A. thread was enlarged 37°18 times. The 
linear dimensions could in this photograph be measured to at least 
s009,0f aninch. The diameter, pitch, and angle of thread of this 
particular screw were gauged by a member of the Committee, and 
found to be :— 

By an Elliott gauge .. .. .. 
By a Brown and Sharp gauge 


By CoLoNEL 


8°1818 } 


0-1820 f diameter. 


0°03184 pitch. 


The photograph gave the following :— 

0°1818 diameter 

0°03181 pitch. 

54 deg. *30 min. angle of thread. 
Fig. 1 shows a reduced copy of an actual photograph and scale, 
As regards (2) there has been 
considerable discussion as to 
whether the shadow Lagos ger 
gave the true shape of the 
thread. There are two methods 
of obtaining a photograph of a 
screw thread: one in which the 
axis of thescrewis atrightangles 
to the beam of light; the other 
in which the axis of the screw is 
inclined atan angle which differs 
from therightangle, by theangle 
of the pitch of the screw. As 
regards the first method, a 
mathematical consideration 
worked out by Mr. Price seems 
to show that a slight correction 
of about 4 deg. in the total angle 
of the screw thread would have 
to be made, I think, as regards 
the second method, no correc- 
tion is required. In 4 case, 
the correction is so small that 
for practical purposes it might 
be neglected, as ona No. 2 B.A. 
thread it only represents about 
yoyain., and proportionately less 
on the smaller sizes. However, 
to determine practically whether 
this was the case, I suggested 
filing away a part of the screw 
to be photographed to make ita 
comb, There could be no doubt 
that the photo of such a comb 
would give the true shape of the 
thread. Mr. Stroh kindly sup- 
plied such a screw. 

From the photographsit would 
appear that there is no practical 
difference in the shape, and that therefore the photograph of a com- 
plete screw gives a true record of the shape as well as the dimensions, 
The following gives the detail of the method employed in photo- 
graphing the screws :—On a plate A, B, C, D, Fig. 2, is a block E, 
to which is secured a glass scale F, which has has been carefully 
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etched with lines in. apart. A piece of spring brass H G, serves 
to hold the screw K K to be photographed, with its axis parallel to 
the plate A, B, C, D. The distance of the screw from the plate 
can be adjusted by means of the screw I, so that when the scale is 
sharply focussed on the screen, the shadow of the screw may also 
be brought into focus. The frame A, B, C, D, Fig. 2, is adjusted 


Fic. 3. 
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in the same position as an ordinary microscopic slide in a magic 
lantern arranged for microscopic work ; only I found it desirable 
to employ a photographic lens of modern design instead of the 
usual objective. The arrangement is shown in the accompanying 
diagram, where A represents the limelight ; B, the ordinary con- 
denser. C alum trough to stop the heat rays ; D, small condensing 
lens ; E, screw in its frame as described in Fig. 2; F, photographic 
lens ; G, milled head screw for focussing the lens F. 























APPENDIX II, 
GAUGES FOR VERIFYING THE ACCURACY OF SCREWS (FOR 
WORKSHOP USE ONLY), By A, STROH. 
_In the gauge represented in Fig. 4 the hole a is for the external 
diameter. It should be of exactly the diameter given in the table 
of sizes for B.A. screws. A screw should pass into this hole freely, 
but without much shake. The hole J is the minimum gauge, and 
the screw should not pass into this hole. ‘The difference of 
diameter between the holes a and J has not yet been determined 


Fic. 4. 














by the Committee ; in the present case itis 0015in. cis a threaded 
hole or female gauge in which a screw should just turn freely. 
The whole d is for the diameter of the core, but as it is impossible, 
without turning down some of the threads of a screw, to pass the 
core of it into this hole, the gauge e is provided for gauging the 
core, or, in other words, the depth of the thread. It consists of a 
fork, the inner edges of which are shaped so as to enter between 





54 deg. *30 min. angle of thread. 








is ascertained by placing it in the comb f and against the back rest 
g, and by holding the gauge against the light or a white paper, [t 
as been found by practice that there is considerable difficulty in 
making these combs with any degree of accuracy, and also that it 
would be almost impossible to carry out the above form of gauge 
for the smaller sizes. It is therefore suggested that the gauge 
represented in Fig. 5 has certain advantages over the comb gauge, 
ith this the half nut A is —_ ed for verifying the pitch of 
screws, instead of the comb. The half nut can be carried out with 
greater certainty and ease, and is, therefore, less costly, and there 
is no difficulty in making it for the smaller sizes, as shown {in 
Fig. 6. Gauges on the principle of Figs. 5 and 6 have also the 
advantage of being more compact and stronger for workshop use, 
The process of making the half-nut gauges is the following ;— 
Two ae to be made at one time. When the two steel bars 
intended for the gauges are filed to shape they are placed together, 
as shown in sketch a and 0; a temporary rivet or bolt is put 











through the hole c, and the ends intended to receive the half- 
nut device are clamped together as shown. A hole of the 
diameter of the core is then drilled across the two bars at d, 
so that each bar receives one half of it. The clamp is then un- 
screwed, the bars are slightly separated, the tap is inserted between 
them, and the clamp screw tightened again gently. Of course 
now the two steel bars cannot meet, bying aeons by the inser- 
tion of the tap. But the smooth end of the tap is now fixed in a 
chuck on a lathe, and is rotated forwards and backwards, while the 
clamp screw is tightened from time to time. ‘This is carried on til! 
the threads forming the half nuts are complete. Itis only necessary 
towards the end of the operation to separate the bars once or twice 
for the purpose of removing the burr which is raised by the opera- 
tion, 


APPENDIX III. 


Working Dimensions in Millimetres and Thousandths of an Ii 


























External Diameter of — Pitch Workiny 
on diameter. core, | diameter. = 
mm.| in. | mm.| in. | mm mm, | Threads | mm, mils 
% . . 7 , * | per inch, x ° 
0 | 6:0} -236 | 4 “18! ‘ 25°4 | 05 | 002 
1 5°38 | °209 | 4° “16 *{ 28°2 “05 “002 
2 4°7 | °185 | 3° iy *t 81°4 “04 “OLE 
3 4°1 | °161 | 8° *ha “73 34°58 “O04 “OO16 
4 3°6 | °142 | 2° , “66 B8°5 “O04 “OO 
5 $°2 | °126 | 2°5 “098 “ef 43°0 “03 “0012 
6 2°8 | °110 | 2°16 “085 °5s 47°09 “03 “0012 
7 2°5 | 098 | 1°92 | °076 5 . 52-9 03 “0012 
s 2°2 |} ‘O87 | 1°68 | °066 “516 “43 59°] “02 “000s 
9 | 1°91 °075 | 1°43 | °0565 "468 “30 65°1 “02 “O00 
10 1°7 | *067 | 1°28 | *0505 *420 *35 72°6 02 “0005 





Mr. Foster informed the Committee that in the experience of his 
firm these limits are found to be convenient for all screws connect- 
ing ordinary pieces of mechanism. 

Tests of B.A. screws by Hervé diameters.—Of the measurements 
iven in the following table all, excepting the No. 8 steel and No, 11 
rass screws, were made with a gauge of which the zero was out of 
adjustment. The measures to be reduced by ‘0002 in the first nine 
columns. These measurements were made to ascertain within 
what limits a screw maker can work, not as chausson screws with 
their theoretical diameters. It seems that 1°2in. below the full 
diameter is all that is required for brass screws Nos. 0 to 11, and 
that the same is required for all sizes. It is clear that steel screws 
are more troublesome than brass, but the.lot of No. 4 steel 
examined were probably not made with sufficient care, The 
margins are :— 

12 «10 11 18 12 0 
(16) (3°2) (3°0) (21) (1°5) 

The figures in brackets in each case include the screws, even those 

that are clearly too small to pass, 


9 9 ‘8 10 12 





















o or + z ble © g og L g 3 - g 
S$ ¢3\s6¢ $3 é $83 |6¢/ Ss8! sé 
Z Zn \Ag| An 25) wn |\7g|\ an oe 
*1852)1424 | +1438 |-1110| °*1111/-0865/*0860) *0595 
*1851/*1424 | *1437 | 1109} °1110/-0864 “0504 
*1851/°1423 | °1434 |*1108} *1110/-0863 0594 
1851) °1422 1434 |*1106) °1110)-0861 *0504 
*1850/°1421 1433 |*1106) *1110)-0860 “0593 
1850) *1421 *1432 [°1106) *1110) os6o|- 357; *0593 
1850)*1421 | *1431 |*1105) *1109/-0860)0855) +0593 
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The No. 11 brass screws were a lot that Hervé had been asked to 
make with especial care 








An exhibition devoted to gas industries, and titled 
‘“‘The Gas Exposition,” is to be held in the Madison-square 
Garden, New York, commencing with January 25th next and 
lasting for two weeks. As the time for the allotment of space is 
now very brief, intending exhibitors are advised to make 
application at once. Particulars can be obtained from the Gas 





the threads of a screw. The correctness of the pitch of a screw 





Industries Company, 280, Broadway, New York. 
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ELECTRIC VICTORIA FOR 





ELECTRIC VICTORIA FOR THE QUEEN OF 
SPAIN. 

We illustrate from a photograph an electrical Victoria, 
which has been made for the Queen of Spain, under the 
instructions of Mr. Julien, a Spanish electrical engineer, by 
Messrs. Thrupp and Maberly, London. Itis as elegant and 
well-finished a motor carriage as yet made, and is said to be 
iree from vibration and smell. It is a canoe-shaped Victoria 
of the new design, fitted with a powerful brake and steering 
gear. The electric current is supplied from what is described 
as a newly-discovered ‘“ primary dry battery, which, weighing 
only 2 cwt., generates sufficient force to run the carriage up 
to ten miles an hour, or, at full or half speed, for sixty hours 
without any re-charging. The battery can be re-charged by 
the driver himself, easily and cheaply, without going to a 
charging station. The lighting of the three lamps is pro- 
vided from the same source.”” There is obviously some slip 
in the statement as to full or half speed for sixty hours, for 
the current required in the one case is about double that in 
the other. So many primary batteries have been brought 
out which have not realised the statements announcing 


them that our readers will require further particulars, which 
we have not yet received. The cells are placed under the 
seats, out of sight, and the motor in a case under the floor. 


This is the fifth electrical motor car made by Messrs. Thrupp 
and Maberly. 








ARMOUR AND HEAVY ORDNANCE.* 
By Captain JAQUES. 

Captain JaQueEs takes for his text an expression of opinion of 
Jefferson’s, which is given on the title page of Brassey’s Annual 
for 1806. The words are as follows :—‘‘ No system of conduct, 
however correct in principle, can protect neutral Powers from 
injury from any party. A defenceless position and a distinguished 
love of peace are the surest invitations to war.” 

The writer points out that, while England has awakened to the 
necessity of keeping up a powerful navy, the United States is 
content with a very moderate force. Engineers and manufacturers 
in the States are the only advocates of powerful armaments, and 
as any weight that might be attached to their special knowledge 
is counterbalanced by their obvious interest in the ques- 
tion, their efforts have had but limited effect.. The States, 
however, this year spent £5,862,228 on their navy, coming 
fourth in order of the great naval powers, England spend- 
ing £21,823,000, France £10,637,096, and Russia £6,440,666. 
So much for quantity. As to quality, however, Captain Jaques 
puts the United States and Germany first in armour. France 
and England having contented themselves with Harvey armour, 
containing no nickel, have inferior plates on their ships to the 
nickel Harvey armour of the States and Germany. Captain 
Jaques estimates the inferiority to amount to from 15 to 20 per 
cent. The Krupp projectiles are judged to be inferior to those of 
Wheeler-Sterling, while the British trials made with Holtzer shot 
at velocities not exceeding 2000 foot-seconds are regarded as very 
,00r, 

The feature of perhaps greatest interest in the paper is the refer- 
ence to a trial of a complete 15in. turret, which, while it displayed 
great powers of resistance, was bodily moved by the shock of 
impact of the attacking 12in. shot, although it is thought that the 
flanges and fastenings of turrets on actual ships might be sufficient 
to hold them. The use of nickel is advocated by Captain Jaques 
in many branches of work on the ground that the increased excel- 
lence conduces to actual economy. The United States authorities 
now insist on nickel-Harveyed double-forged armour plates, and 
Captain Jaques suggests that although England hitherto has plain 
Harveyed armour, it is hardly likely that the Canopus class will 
be turned out with armour of very inferior power to the Majestic 
class, so that seeing that the plates are to be of decreased thick- 
ness, it appears probable that some advance will be made in the 
quality of English plates. ¢ 

Passing on to ordnance, it is curious to note that the United 
States authorities are ordering guns of 13in. and l6in. calibre, 
while most powers have given up these, and take 12in. as the 
heaviest calibre. It should, however, be remembered that the 
British 12in. wire gun, owing to its great strength, has an energy 
equal to that of much heavier pieces. Its perforation, indeed, is 
at least as great as that of the 111-ton guns, which are the heaviest 
pieces afloat. The total energy of fire per minute of various 
American ships is given very low by Captain Jaques. As he does 
not give his rates and the other data on which these are based, it 
is impossible to analyse his figures. It appears that the manufac- 
ture of a limited number of wire guns has been sanctioned in the 
States. Altogether, Captain Jaques considers that his country has 
an ‘excellent record” in manufacturing progress in ordnance for | 
the year, 








CATALOGUES. 


Thomas and William Smith, Newcastle-on-Tyne, Wire ropes.— | 
This is a beautifully got-up catalogue and forms very interesting 
eading. The binding, letterpress, and illustrations are all good, 
but the name of the firm should be printed on the back so that | 
when the book is placed in a rack or on the shelf it will be easy to | 
recognise. | 

Liverpool and London and Globe Insurance Company.—Electrical | 
Installation Rules. 1896 edition. 
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SAFETY IN SHIPS. 





Tue first of the two pu>lic evening discourses in con- 
nection with the meetings of the British Association at 
Liverpool was delivered by Dr. Francis Elgar, F.R.S., 
M. Inst. C.E., on the 18th inst., in the Philharmonic 
Hall, before a very large audience, the subject being 
‘ Safety in Ships.” The President, Sir Joseph Lister, 
Bart., P.R.S., took the chair, and introduced the lecturer 
to the meeting. 


Dr. Elgar, in the course of his address, said he had found 
some difficulty in determining what particular questions relating 
to shipping should be discussed, but he finally thought, 
that a few words on ‘‘Safety on Ships,” and the primary 
conditions upon which safety depends, might be of interest to 
most present, whether directly interested in shipping as shipowners, 
ship constructors, marine engineers, otticers, or seamen; or 
whether interested from the point of view of passengers, or 
friends of the yearly increasing number of passengers, who 
require to make voyages from these islands to distant parts of the 
world. It is rapidly becoming more necessary to all of us that we 
should trust our lives, or the lives of relatives and friends, at some 
period of life to the ships that cross the wide seas which divide the 
various portions of the widely scattered British Empire, and the 
nations of the world, from each other. The safety of ships has 
thus become for most of us a practical question of direct personal 
interest. 

They would all remember with gratitude that Professor Macquorn 
Rankine delivered the corresponding discourse to this at the previ- 
ous Liverpool meeting in 1870, on Streamlines and Waves and 
their connection with Naval Architecture. It is work suchas that 
of Professor Rankine and other scientific investigators upon this and 
kindred subjects that has enabled ship constructors, during recent 
years, to know more of the laws of nature upon which the safety 
of ships depends, and to apply the knowledge thus provided, during 
the rapid development of steam shipping that has been going on. 
They have thus been able to correct dangerous tendencies which 
arose with increase of dimensions and steam power, and with 
changes of proportions, type, and arrangements ; and to avoid 
further dangers that would have been incurred by the ever growing 
demands for increase of size, speed, and carrying power in mercan- 
tile vessels, and of power of offence and defence in war ships. 
Safety is, after all, the one quality in a ship that is of supreme 
importance to everybody. It is of the first importance to a ship- 
owner, whatever may be thought of cases where the loss of a 
ship has appeared advantageous to her owner. It is doubtless 
true that ships have been deliberately lost, and the lives of their 
crews risked and sometimes sacrificed, for the sake of the 
profit to be gained out of insurance, But crime of that nature 
is not peculiar to shipping ; and its prevalence was never sufficient 
to justify the holding up of the great shipping industry to public 
reprobation or suspicion. 

In the case of the shipping companies that own the great passen- 
ger liners whichrun from Liverpool and other British ports toall parts 
of the world, in which many of us have the most direct personal 
interest, it must be obvious that safety is the principal consideration, 
because it is chiefly to their reputation for safety they have to look 
for obtaining passengers. Nothingis more desired or cherished by 
theowners of passenger steamers, and nothing is of more value com- 
mercially to a great shipping company, than reputation for safety. 
No efforts are spared to make such ships safe, so far as their cun- 
structors, owners, and officers know how todo it. It is the proudest 
boast of one of the best known Liverpool companies that they have 
never lost the life of a passenger through any fault in their 
ships, and it is well known that this influences many passengers to 
travel by that line. No one could be more anxious about the safety 
of these ships, and of the passengers who travel in them, than their 
owners. With regard to cargo steamers, the chief object of all good 
owners is to make them as safe as possible against the risks and the 
trying conditions under which the transport of goods by sea must 
now be carried on, if it is to be kept in British hands. The best 
proof of the care and attention that has been and is being devoted 
to the matter is, as we shall presently see, that notwithstanding the 
increased demands constantly being made, in the keen competition 
for trade, upon the carrying power of ships, the losses of British 
ships, and of lives in them at sea, have been continuously and mate- 
rially diminishing during recent years, and the increase in safety of 
all classes of ships is still going on. 

Safety is a matter of great importance to officers and 
seamen, and also for passengers. here can be no question 
as to the importance of safety to all classes of persons 
who have anything to do, directly or indirectly, with 
ships, or with those who go to sea in them. To the ship con- 
structor also, safety is the chief object of most of his investigations 
and calculations, and of his effortsfor improvement. His calculations 
of carrying capacity, freeboard, stability, structural strength, and 
others have, for their ultimate object that of determining the 
degree of safety a given ship will possess under various conditions 
of loading and of sea and weather. Speed has not so direct a rela- 


| tion to safety, but even this has to be arranged for, subject to due 


provision being made for developing the propulsive power and 
applying it to the ship, without introducing any undue risk. The 
scientific labours of those who have made it easy and certain for us 
to calculate with accuracy the buoyancy, stability, and other 
elements of safety in ships, have proved the most potent factor in 
promoting safety at sea during the recent period of development 
and change,.when the conditions of safety could only have been 
otherwise determined by the principle of trial and error, and by 
the loss of those unfortunate ships in which they were deficient. 


| Safety in a ship is only obtained by the fulfilment in the first 





instance of a variety of conditions by her constructor, which have 
to be determined by calculation and experience; and by the 
subsequent observance of suitable rules and precautions by the 
owners and officers in loading her, and navigating her upon her 
v 


oyages. 

There are three primary conditions which it belongs to the 
province of the designer of a ship to satisfy—those of buoyancy, 
stability, and strength. (1) She must have a safe height of upper 
deck above water—at the ends as well as amidships—when fully 
equipped for sea with all outfitand sea stores, and whenladen with the 
maximum quantity of coal required for her voyages, and the full 
weight of cargo she is intended tocarry. This involves a deter- 
mination of the exact depth at which a ship will float in the water, 
when fully laden as described. In order to arrive at this, the 
gross weight of the vessel with all her outfit and lading requires 
to be calculated. The weight of the structure of the hull, with 
all its fittings and equipment, and the weight of the boilers, with 
the propelling machinery and all its adjuncts, and of the various 
auxiliary engines, must be accurately determined by calculation. 
The result added to the weight of outfit, sea stores, coals, and 
cargo, will give the gross weight of the ship and her contents 
when fully laden for a voyage. Having obtained this, the depth 
at which the ship will float is arrived at by applying the well- 
known proposition that the weight of water displaced by a float- 
ing body is equal to the weight of the body itself. It only remains 
therefore to determine the position of a water-plane that cuts off 
an immersed volume of hull, whose weight, if it were a volume 
of water, would be equal to the weight of the ship. It is by 
calculations of this kind—of the weight of the ship and her 
contents, and of the weight of water displaced by the immersed 
volume of the hull, that the depth at which she will float is 
arrived at. This, however, merely fixes the mean draught of a ship, 
and there yetremains to be determined the variations from the mean 
draught at the ends, the sum of which is termed the “trim.” 
This is arrived at by first of all calculating the longitudinal posi- 
tion of the centre of gravity of the volume of water displaced by 
the ship’s hull, and then calculating the position of the centre of 
gravity of the hull of the ship and the whole of its contents. 

The centre of gravity of the volume of water displaced may be 
regarded as a fulcrum about which the ship, considered as a lever, 
must balance with all its weights at the desired draught of water 
forward and aft, if she is to float in equilibrium at that line. The 
position of the load water-line being determined, a sufficient 
freeboard has to be provided to enable the vessel to 
ride safely over the roughest seas, and to protect her passengers, 
crew, and cargo, as well as to provide room for the working and 
navigation of the ship. This question of the minimum freeboard 
that should be allowed for ships of various types and sizes was for 
many years hotly and angrily disputed. Shipowners were attacked, 
often with more zeal than knowledge, for overloading ships in order 
to increase their profits. They retorted that they knew their own 
tnsiness, and the limits to which they could go without undue 
risk ; and they naturally resented attacks, which were not merely 
upon their wisdom and prudence, but also upon their morality. 
It was very unfortunate that, during a long and important period 
in the development of modern shipping, a question of such vital 
importance to the safety of life upon the one hand, and to the pros- 
perity of the British Mercantile Marine against the growing com- 
petition of foreign vessels upon the other, should have been injuriously 
affected by popular prejudice and sentiment. This state of 
matters was at length brought to an end in 1885, by the report of 
a committee appointed by the Board of Trade to consider whether 
it was practicable to frame rules concerning freeboard, which 
would prevent dangerous overloading without unduly interfering 
with trade, and, if so, what rules should be adopted. The com- 
mittee submitted rules for regulating freeboards, that were based 
chiefly upon the experience of shipowners and others who had to do 
with the loading of ships ; and although from the nature of the 
problem, and the diversity in the types and arrangements of ships 
to which it was required to apply such rules, it could not be ex- 
pected they would be perfect in every particular, they were 
received loyally and frankly by the shipping community, and have 
on the whole worked well. 

It is doubtless true that foreign ships sometimes load deeper 
than British ships are allowed to do; and their owners are thus 
enabled to gain an advantage when competing with British ships ; 
but it is to be hoped that this form of competition may gradually 
cease, and that regulations similar to our own for restricting the 
depth of loading may some day be adopted by other maritime 
nations. I believe it is the fact that no other maritime country 
has yet enforced any restrictions upon the loading of ships. An 
official inquiry has recently been made into the subject in Norway, 
but apparently without result. Whatever may be the advantage 
of the British rules that limit the depth of loading, there is the fact 
that many foreign ships, engaged in competing trades, systemati- 
cally load deeper, and thus often have a commercial advantage 
over the British shipowner. In these days of keen competition in 
the shipping trade, and consequently of very low freights, the 
difference of only a few inches in the depth of loading often deter- 
mines whether the freight obtainable will leave a profit or not. 
Hence it is of vital importance to the prosperity of our mercantile 
marine that no unnecessary restrictions be placed up on the depth of 
loading of cargo vessels ; and that they be allowed to load, in com- 
petition with others, as deeply as experience shows to be practi- 
cable. 

The Board of Trade rules for regulating freeboards should be, 
and doubtless are, revised from time to time in the light of the 
most recent experience, and with reference to the development 
and improvement constantly going on in the various types and 
sizes of ships. There is great danger that such rules may become 
stereotyped, and that, when applied to objects that are in a state 
of change and evolution, such as shipping now is, rules and regu- 
lations that may be fairly applicable, and may work without real 
harm to-day, might in time become an obstacle to progress and 
improvement. I do not suggest that this is the case with the 
Board of Trade freeboard rules. On the contrary, so far as I 
know, they have been very fairly administered, and have given 
rise to very little dissatisfaction and complaint, considering the 
magnitude of the interests affected, and the great pressure of 
commercial —— to which these are subjected. It is satis- 
factory to note that the Board of Trade does something towards 
enforcing its freeboard rules upon foreign ships that load in 
British ports. The official return of ships ordered by the Board 
of Trade or its officers to be provisionally detained as unsafe, 
during the twelve months ending June 30th, 1895, shows that out 
of a total of 54 vessels detained for overloading or es a. 
25 were of foreign nationality ; and out of a total of 42 vesse 
similarly detained during the twelve months ending June 30th, 
1896, 26, or more than one-half, were of foreign nationality. This 
detention of foreign ships by the officers of the Board of Trade 
has had the effect of making some of their owners, who trade to 
and from British ports, desire to get rid of the liability to interfer- 
ence after a vessel is loaded and ready to sail; and they have 
consequently applied to the Board of Trade, or to Lloyd’s and the 
other register societies who fix load-lines, for their ships to have 
load-lines assigned to them. Some have taken out load-line cer- 
tificates, and many more, probably 500 to 600, have had load-lines 
assigned without a certificate, on application to the Board of Trade 
surveyor by their own consul. The only foreign body that assigns 
load-lines is the Germanischer Lloyd, the register or classification 
society that corresponds in Germany with Lloyd’s register in this 
country. In this case, however, it is done in accordance with the 
British freeboard tables, Although many foreign vessels have now 
had the British load-line assigned to them, I believe the mark has 
not in many cases been shown upon their sides, as it has to be on 
British ships, 

It is cargo steamers that are really affected by this question of 
the maximum depth of safe loading. High-class passenger 





steamers do not attempt to load deeply. With them the question 
does not arise of working to narrow limits of safety. The competi- 
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tion in which they are engaged is one of comfort and convenience 
for passengers, and extensive accommodation in the ’tween decks, 
which necessarily involve a much greater height of upper deck 
above water than is necessary when the question is merely one of 
carrying great weights of heavy cargo. The ships that attract 
passengers are those which afford the best accommodation and the 
greatest comfort at sea. The objects of the constructor and the 
shipowner in the design and arrang ts of passenger steamers 
are altogether beyond the region of mere safety, and consist in 
providing as large a margin as possible in excess of absolute 
requirements for the purpose of enabling voyages at sea to be 
made, not merely with safety, but with comfort and luxury. 

The second ofthe primary conditions of safety the designer ofa ship 
requires to satisfy is that of stability. A ship floating in still water 
i; in the condition, as regards stability, of a solid body whose base 
is a curved surface, resting upon a plane such asa table. Such a 
body will be in equilibrium when its centre of gravity is vertically 
over the point of support. The equilibrium will be stable if after 
a small angular displacement from the position of rest the vertical 
through the point of support pass outside the centre of gravity of 
the body; and it will S unstable if after such displacement it 
pass inside of it. If the vertical through the point of support 
pass through the centre of gravity of the body after it has been 
roated from the position of rest, the equilibrium is neutral, and 
the body will remain indifferently in any position in which it may 
be placed while this condition is fulfilled. This would be the case 
of a body with a spherical or a cylindrical base, whose centre of 
gravity coincides with the centre of curvature of the base. The 
stability of a ship in still water can thus be tested by inclining 
upon a level plane a solid whose base has the same curvature as the 
surface of centres of buoyancy. 

If a sectional model be made to scaie, with its centre of gravity, 
corresponding with the centre of gravity of the ship, and the ends 
have the same curvature as the transverse curve of centre of buoy- 
ancy, and it be supported on these curved ends upon a level plane, 
the lengths of the righting levers, or the horizontal distances of 
the centre of gravity from the verticals through the successive 
points of support can be graphically determined. This distance 
at each angle of inclination which is the inclining lever, tending to 
right the vessel when it passes outside the centre of gravity and 
to overturn her when it passes inside, multiplied by the total 
weight of the vessel, gives what is called the moment of stability 
for the angle at which the length of the lever is measured. By 
measuring the lengths of the righting levers at successive 
angles of inclination, say 10, 20, and 30 deg., &c., and setting 
these up as ordinates of a curve, the abscissa line of which 
is divided to represent the corresponding angles of inclination, we 
obtain what is known asa curve of stability. This curve shows 
how long the righting moment goes on increasing with the angle 
of inclination, when it reaches a maximum, and when it finally 
vanishes and becomes changed into an upsetting moment. What 
is here shown graphically represents the objects of the ship 
constructor in the calculations he makes of stability, and illus- 
trates the nature of the problems he has to deal with. He does 
not require to calculate the exact curve of transverse or inclined 
centres of buoyancy, and to follow out in his practical working the 
analogy between that curve and the curved base of a solid resting 
upon a level plane ; all that is necessary for him is to calculate 
the positions of the verticals through the centres of buoyancy at 
successive angles of inclination. This gives the lengths of the 
righting levers, and enables the curve of stability to be constructed. 

The principal factor in determining a ship’s stability is the 
distance between the metacentre and her centre of gravity. The 
position of the metacentre can be determined by an easy calcula- 
tion; but it is necessary to estimate accurately the position of the 
centre of gravity of a ship and her contents, in order to know what 
stability she will have. The distance of the centre of gravity 
below the metacentre requires to be different in ships of different 
type, according as the curve of stability is large or small for the 
same metacentric height. In some ships, such as high-sided 
passenger liners, one foot is ample, because the righting levers go 
on increasing up to a large angle in thigtype of ships; but in some 
vessels, such as warships with low freeboards, and with heavy 
weights high up on the sides and deck, 3ft. or more would be 
required. It is desirable to give a vessel only the metacentric 
height that is sufficient for safety and no more, because the less 
she has consistent with safety the easier she is at sea, and the less 
will she roll under the influence of waves. The exact distance 
between the metacentre and centre of gravity that is best for any 
given ship thus depends upon the type of ship, and the vertical 
distribution of her weights. Dr. Elgar said it would be 
impossible for him to explain in detail in the time at his disposal 
the calculations required for determining the stability of a ship. 
A shipbuilder’s calculations had to be made for the most 
unfavourable conditions of loading likely to obtain. 

Continuing, he said, the third of the primary conditions of safety 
that a ship constructor has to satisfy is that of structural strength. 
It is, unfortunately, impossible in the present state of knowledge 
of the subject, to determine by theory or calculation the exact sizes 
requisite for the various component parts of the hull, so that empiri- 
cal rules based upon experience with other vessels and the trained 
mechanical judgment of the constructor have to be chiefly looked 
to in the matter. Science has done much in determining the nature 
of the straining actions set up in a ship afloat, and the laws which 
regulate them ; but it is impossible at present to calculate quanti- 
tatively their whole or exact effect upon a ship, and the maximum 
stresses to which the main portions of the structure will be sub- 
jected. The most important problem in practice is that of the 
stresses to which the various parts of aship’s hull is subjected when 
she is crossing waves of about her own length, and is being bent 
alternately in two opposite directions. 

The most complete calculations yet made of longitudinal strain- 
ing action among waves—valuable as these are as steps towards an 
exact solution of the problem and as a guide to the skilled 
judgment of the constructor—fail in quantitative accuracy, owing 
to the omission of important dynamical and other considerations 
that have till now defied exact mathematical treatment. The 
calculations of the transverse, and other, strains of ships among 
waves fail still more in quantitative value, and it is not yet 
possible to approximate to them with any reasonable degree of 
accuracy. The sizes of the steel plates and angles required for the 
hull of a ship of given dimensions are at present regulated by 
empirical rules, or by the judgment of the constructor. These are 
corrected from time to time by the results of experience. The 
data and scientific knowledge requisite for the purpose are 
steadily accumulating and may, it is hoped, be sufficient before 
long to furnish a surer guide to the judgment and a sounder basis 
of calculation than at present. 

The principal rules for regulating the sizes of the various parts 
of a ship’s hull are those of Lloyd’s Register Society, to which any 
vessel must conform in order to obtain a class at Lloyd’s. These 
rules are based upon the extensive experience of Lloyd’s surveyors 
in connection with ships of all classes, and they are corrected from 
time to time, as may be found necessary in practice. The tendency 
of Lloyd’s rules is naturally to provide an ample margin of strength, 
because the Register Society exists for the purpose of protecting 
the underwriters who insure ships against incurring undue risks ; 
Fortunately, any deficiency of strength in the hull of a ship exhi- 
bits itself by well-known marks in the neighbourhood of rivets and 
butts of plating long before any danger begins to arise, or even any 
serious straining ; and it is easy by careful inspection to judge of 
the strength of a new ship at the end of her voyage, and decide 
if it be sufficient. In addition to these primary conditions of safety 
there are many others of vital importance not within the control 
of the constructor such as efficient up-keep of hull, machinery, and 
fittings, a liberal allowance and proper quality of equipment and 

stores, suitable stowage of cargo, skilful navigation and handling at 





mainly upon the stowage of the cargo. The losses of cargo steamers 
by foundering at sea are chiefly caused by the shifting of cargoes 
over to one side, by the holds and ’tween decks being filled 
so as to make the centre of gravity unduly high, or by heavy 
weights not being properly secured. Many such vessels when 
fully loaded carry a weight of cargo and coals that is more than 
twice their own fully-equipped weight. Two-thirds of the gross 
weight of the ship and her contents is thus controlled by those 
responsible for the stowage of the cargo, and it is easy to 
obtain the fullest information regarding the vessel’s stability and 
the conditions and limits of safe loading from the constructors. 
In the case of first-class passenger steamers and war vessels the 
safety of the ship depends almost entirely upon their design, as 
theconsumable weights, or thecargo, carried are comparatively small. 
The largest item of variable weight in such ships is often the coal, and 
it is the business of the designer to satisfy himself that safety is 
not affected by the quantity or height of the coals in the bunkers. 
Apart from that, the other consumable or variable weights are 
determinable within narrow limits, and sufficient margin is allowed 
in the design to admit of possible variations. If an error of design 
is committed in such ships, it is soon found that the extent to which 
the sea-going qualities can he modified by changes in distribution 
of weights or of stowage is very small. 

It is satisfactory to know that safety at sea has much increased 
during recent years, and is becoming greater every year, in all 
classes of British vessels. The conditions of safety are now better 
understood than ever, and the increased attention that has been 
bestowed upon the matter by all concerned—ship constructors, 
shipowners, and officers—during the last ten or fifteen years has 
borne good fruit. The result of recent years of study by ship 
constructors, officers of ships, and those responsible for their safe 
loading and handling, have been to remove previous causes of loss 
and increase the safety of ships from all points of view. It cannot 
be said that British ships load too deeply while the present load- 
line regulations are acted upon. Vessels are now much less often 
lost through instability, and when such losses happen it is to the 
stowage of cargo we usually require to look for the cause. ‘lo 
show that ships are safer at sea than formerly, | may quote a 
few official figures* which show that the total losses of vessels of 
all sizes and classes registered in the United Kingdom, except 
fishing vessels, have become reduced from 780 in the year 1881 to 
295 in 1895. Out of this total number of 780 lost in 1881, 135 
were steamships; and the losses of steamships in 1895 were 
reduced to 100. Notwithstanding this reduction in the number of 
steamships lost, it isto be remembered that the number employed 
at some time during the year, and that remained on the register 
at the end of each year was 4707 in 1885, and 5757 in 1895, or an 
increase in the number of vessels on the register amounting to 
nearly 20 per cent. in ten years. The losses of sailing vessels have 
been reduced from 645 in 1881 to 185 in 1895; the number of 
vessels on the register having been 9849 in 1885 and 6373 in 1895. 
Out of the total number of losses of ships during these fifteen 
years, two-thirds were due to stranding and collision ; 554 per 
cent. of the total having been through stranding, and 114 per 
cent, through collision; 27 per cent. are made up of ships that 
foundered or are missing, and 6 per cent. of vessels that were 
lost through fire and other causes. 

The degree of safety now provided at sea for passengers is strik- 
ingly brought out in these particulars which I have received from the 
Board of Trade. Taking the last six years first—namely, from the 
end of 1889 to the end of 1895—no regular passenger steamer of 
any size or class whatever was lost during that period, except by 
collision, stranding, or fire. Surely this is a remarkable result, and 
one showing that the principal matters now requiring attention are 
precautions against stranding and collision, and the internal sub- 
division of the hulls of ships so as to make them as safe as possible 
in the event of injury. In 1895 only 23 lives of passengers in 
steamers were lost through the loss of,the steamers. is does not 
include any lives lost in minor casualties. In 1894 the lives lost 
through the loss of steamers numbered 1157, 1150 of which were 
Chinese soldiers lost in the Kowshing, sunk by a Japanese man-of- 
war ; in 1893, 27 passengers; in 1892, 67 passengers—44 in the 
wreck of the Roun.ania on the coast of Portugal, and 20 in the loss 
of the Bokhara on the Pescadores—in 1891, 6 passengers ; in 1890, 
142 passengers, 98 of whom were lost with the Quetta in Torres 
Straits; while in 1888, 712 passengers were lost, these including 
703 passengers of the small steamer Vaiturna, lost near Bombay. 

I think these figures show that for several years no pas- 
sengers’ lives have been sacrificed at sea through the loss of any 
good Paseo vessel, unless she has been previously damaged by 
stranding, collision, or fire. The ships as designed and constructed 
have successfully defied the worst efforts of wind and sea to send 
them to the bottom, so long as they were navigated clear of 
obstructions, and were protected against fire. One of the chief 
lessons taught by a study of the statistics of losses, and of the 
principal causes of loss of ships to-day, is the necessity of en- 
deavouring to make ships as safe as possible by internal water-tight 
subdivisions, in the event of injury through collision or stranding. 
There appears no reason why large passenger steamers should not be 
subdivided, so as to be safe against the effects of any single blow 
from outside, and this is the case with many of the fine steamers, 
transatlantic and others, that trade from this port. The case may 
be different with regard to many cargo steamers ; it may not be 
possible to make them absolutely safe by the same means, without 
rendering them valueless for trading purposes. The speaker then 
dealt with the question of water-tight bulkheads, claiming that a 
passenger ship should float with any two compartments full, and in 
twin-screw steamers the two engine-rooms should be divided by a 
middle line bulkhead, as otherwise a slight injury to one might in- 
volve the entire loss of propelling power. lt was singular, that 
notwithstanding the attention given to this subject, most sailing 
ships had only a collision bulkhead. In conclusion, he said he 
hoped that what he had said would show what was being done to 
promote the safety of ships, and that the efforts made would lead 
to still better results, 

APPENDIX, 
In the following table is given the total number of registered 
vessels belonging to the United Kingdom—exclusive of fishing 
vessels—lost at sea during each of the fifteen calendar years, 1881- 
1895, and of the lives of crews and passengers lost in them. 
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Vessels Pees. eae 
lost. Crews Pass, | 108t- \Crews Pass. lost. (Crews| Pass. 
1881 135 686 | 196] 645 | 1604, 17 780 | 2240] 218 
1882 146 | 601 14] 458 | 871: 16 | 604 | 1472] 80 
1883 142 | 772] 67] 470 | 1123! 21 | 612 | 1895] 88 
1884 146 | 377 834 | 667 75 | 480 | 1044] 204 
1885 126 460 804 | 684 17 430 | 1094) 50 
1886 126 | 351 304 | 644 15 | 520 | 995] 47 
1887 128 | 638 252 | 519 | 267 | 380 | 1152] 352 
1888 109 |. 351 287 | 547/| 5 396 | 898] 768 
1889 105 | 301 215 | 391; 20 | 320 | 692] 51 
1890 129 | 427 255 | 664 18 | 885 | 1081] 160 
1891 129 | 330 319 | 695 12 | 448 | 1025] 18 
1892 90 | 359 3 207 | 638 31 297 | 992] 98 
1893 122 | 521 27| 241 | 488 9 | 368 | 1004] 386 
1894 128 | 379| 1157] 214 | 546! 8 | 842 | 925] 1165 
1895 100 | 322] 28] 195 | 687 20 | 295 959 | 43 
Total for | | 
15 years} 1861 | 6820 | 2721 | 4971 |10,648, 602 | 6652 17,468} 3323 








Lord Kelvin proposed a vote of thanks to Dr. Elgar for 
his lecture, and said it was satisfactory to know that the 
British Association did not limit its work for the advance- 





ment of science simply and solely to pure science, but 
that it had a mechanical section. 

Sir Frederick Bramwell seconded the proposition, 
which was carried very heartily. 








LAUNCHES AND TRIAL TRIPS 


ON the 22nd inst. there was launched from the yard of Messrs, 
Doxford and Sons, Pallion, the turret steamer Turret Court, which 
has been built to the order of Messrs. Peterson, Tate, and Co., 
Newcastle-on-Tyne, and is the fourth sister vessel constructed 
from this model, having been specially designed to suit the locks 
on the Lachine Canal, Montreal. Her principal dimensions are: 
—Length, 253ft.; breadth, 44ft.; depth, 21ft. 9in. She has a 
deadweight capacity of 3200 tons on 18ft. of water. Her gross 
register is about 1880 tons, net about 1170 tons, and sheis fitted with 
tri-compound engines 20in., 34in., and 57in., with 39in. stroke, 
and water-tube boilers of 200 lb, working pressure, capable of 
driving the vessel 104 knots per hour fully loaded. The Turret 
Court is No. 29 of the turret series, and the eighth vessel of this 
type built for Messrs. Petersen, Tate, and Co. The ceremony 
was performed by Miss Phemie Cowan, of Aberdeen. 


On Saturday, September 19th, the screw steamer Maceio, con- 
structed at the Cleveland Dockyards of Sir Raylton Dixon and (o., 
for the Hamburg Sud-Amerikanische Dampfschipffahrts Gesell- 
schaft, was taken out to sea for her official trial trip, under the 
command of Captain A. Simonsen. The vessel is of the spar deck 
type, and built to Bureau Veritas highest class, under the super. 
vision of Mr. F. G. Dietze, and has been specially designed and 
fitted to meet the company’s passenger and general trade to Rio 
Grande. Her sdinsiegl’ diaeuiien are:—Length, 310ft. 6in.; 
beam, 41ft. 2in.; depth moulded, 28ft.; with a deadweight 
carrying capacity of about 4000 tons on a light draught. ‘The 
first-class passenger accommodation is fitted up under the bridge, 
with dining saloon in house on bridge deck. Commodious and 
well ventilated quarters for about 326 emigrants are also provided 
aft, in poop, and ’tween decks. ‘Triple-expansion engines have 
been fitted by Messrs, Thomas Richardson and Sons, Hartlepool, 
having cylinders 20in., 33in., 57in., by 45in. stroke, supplied with 
steam by two large boilers, working at 205lb. pressure. At the 
conclusion of the trials, which were very successful and satisfac- 
tory, the vessel proceeded to Hamburg, to load for South America, 

On Thursday, the 17th inst., the first of a pair of stern wheel 
steamers which Messrs. Easton, Anderson, and Goolden, Erith, 
have on order for the Royal Niger Company for service on the 
river Niger, went for a six hours’ trip under steam. This vessel is 
130ft. long by 27ft. beam, with a draught when light of 26in., and 
is intended chiefly for the carriage of cargo such as palm oil and 
ivory. She is constructed exclusively of steel. The boiler of the 
ordinary marine type, having 1000 square feet of heating surface, 
36 square feet of grate surface, and constructed to  with- 
stand a working pressure of 1401b. per square inch, is situ- 
ated at the bow of the boat, and supplies steam to two pairs 
of compound condensing engines of somewhat unusual con- 
struction, situated at the stern, and between the ed of paddle 
wheels. Each pair of engines has two inclined cylinders, the high- 
pressure, llin. diameter, being placed above the low-pressure, 
22in. diameter, both having a common stroke of 36in., and driving 
a single crank, The main shaft is intwo parts, which are normally 
united by a powerful friction clutch, so that the engines can be 
worked either together, separately, or in opposite directions. 
When making between seventy and eighty revolutions per minute 
it isexpected that a speed of 8 knots willbe attained. The paddle 
wheels are 11ft. diameter over all, and the floats 5ft. 6in. long. 
Although of very shallow draught, the boatcan accommodate a 
very largeamount of cargo, and sufficient coal for five days’ steaming, 
as there is a hold 5ft. deep extending nearly its whole length, and 
excellent provision is made in the way of cranes and winches for 
loading and unloading. On the main deck, berths are provided for 
the engineers next the engine-room, and on the upper deck accommo- 
dation is provided for the captain, two officers, and stewards. 
With the exception of a defective pump, everything seemed to 
work satisfactorily on the trip, and there was a marked freedom 
from vibration. These boats will go out to Africa under their own 
steam. 

Judging from the results obtained on the trial trip of the s.s. 
Corcovado on Saturday last, the policy of the Pacific Steam 
Navigation Company, the oldest—or one of the oldest—of the 
great steamship-owning companies in placing their orders for high- 
class cargo steamers with C. S. Swan and Hunter, of Wallsend, 
has been amply justified. The Pacific Steam Navigation Company 
was incorporated by Royal Charter in 1840, and has been from the 
first abreast of the times, having as far back as 1858 discarded the 
simple for the compound engine, and also used a marine type of 
water-tube boiler, as designed by the late Mr. John Elder. The 
Corcovado, which is the first of two steamers building for the 
above company by C. 8, Swan and Hanter, is 405ft. long overall, 
by 47ft. beam by 32ft. 9in. depth moulded. She has been con- 
structed from the designs prepared by the builders, in conjunction 
with Captain Conlan and Mr. J. Thompson, of the Pacific Steam 
Navigation Company, to carry a deadweight of 6700 tons for the 
trade between Liverpool and the various Pacific ports. In the 
construction the classification of Lloyd’s and other registries has 
been dispensed with, but the scantlings are in excess of their 
requirements, The steamer is adapted for all classes of trade, 
having three decks laid, and a large number of sub-divided holds, 
side hatches, and a most complete equipment of high-class loading 
and discharging gear, including nine very powerful winches, made 
and supplied by Messrs. J. H. Wilson and Co., of Liverpool, as 
well as electric light throughout, both for lighting the various 
quarters and for discharging cargo. All the other fittings on the 
vessel are of the highest class, and the steamer may rank as one of 
the most complete cargo steamers which has ever been turned out. 
The propelling vr gene has beensupplied by the Wallsend meray 
and Riteseing Co., and isof a high-class character, including all the 
most modern appliances for the economical propulsion, with a pro- 
peller of the Manganese Bronze Company’s bronze. During the 
exhaustive series of trials the builders were represented on board 
by Mr. G. B. Hunter, the chairman of C. 8S. Swan and Hunter, 
Mr. C. S. Swan, Mr. De Russett, and Mr. Stephenson ; whilst the 
engine builders were represented by Mr. William Boyd, managing 
director, Mr. L. Rusden, and Mr. Wallis. The trials com- 
menced with a series of runs on the measured mile, the mean 
speed then obtained being 12°96 knots, after which the trial of 
100 miles was undertaken, the mean speed of which was 12°58 
knots, with 4600 tons deadweight. uring these trials the 
engines worked in the most satisfactory manner, and the company’s 
officials, who were represented by Captain Conlan, their marine 
superintendent, and by Mr. Thompson, engineering superintendent, 
expressed themselves as being perfectly satisfied in every way with 
the ship’s performances, the speed being considerably in excess of 
the contract requirements—in fact, so excellent was the perform- 
ance that gratification was expressed on all sides that such a 
highly satisfactory result should have been obtained. About 
8-50 p.m., the visitors having returned to shore, the s,s. Corcovado 
headed for Liverpool, where she will complete her loading, and 
where she will be formally inspected and taken over by the Pacific 
Steam Navigation Company. The Corcovado is the first steamer 
the Pacific Steam Navigation Company has had built in the 
North-East district, but it is fully expected that the excellent per- 
formances shown by this vebaet, as well as the high finish and 
beautiful model, will be the means of obtaining for C. 8, Swan and 
Hunter further orders from these and other Liverpool owners. A 
second vessel for the same company is well forward in the builders’ 











sea, a sufficient number of good seamen, and so on. 
In cargo steamers of good construction, safety at sea depends 





* See table in appendix at end. 
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THE BRITISH ASSOCIATION. 


ADDRESS TO THE MECHANICAL SCIENCE SECTION. 
By Sir DouGias Fox. 

|v is rather over a quarter of a century since the British Associa- 
tion last held its meeting in the hospitable city of Liverpool. The 
intervening period has been one of unparalleled progress, both 
generally and locally, in the many branches of knowledge and of 
practical application covered by civil and mechanical engineering, 
and, therefore, rightly coming within the limits for discussion in 
the important section of the Association in which we are specially 
interested. During these twenty-five years the railway system of 
the British Isles, which saw one of its earliest developments in this 
neighbourhood, has extended from 15,376 miles, at a capital 
cost of £552,680,000, to 21,174 miles, at a capital cost of 
£1,001,000,000. ‘he railway system of the United States has more 
than trebled in the same period, and now represents a total 
mileage of 181,082, with a capital cost of 1,565,000,000 dols. The 
Forth and Brooklyn, amongst bridges, the Severn and St. Gothard, 
amongst tunnels, the gigantic works for the water supply of 
towns, are some of the larger triumphs of the civil engineer ; the 
substitution of steel for iron for so many purposes, the perfecting 
of the locomotive, of the marine engine, of hydraulic machinery, 
of gas and electric plant, those of the mechanical branch of the 
srofession. 
' The city of Liverpoo! and its sister town of Birkenhead have 
witnessed wonderful changes during the period under review. 
Great and successful efforts have been made to improve the water- 
gate to the noble estuary, which forms the key to the city’s great- 
ness and prosperity ; constant additions have been made to the 
docks, which are by far the finest and most extensive in the world. 
The docks on the two sides of the river have been amalgamated 
into one great trust. In order properly to serve the vast and 
growing passenger and goods traffic of the port, the great railway 
companies have expended vast sums on the connections with the 
dock lines, and on the provision of station accommodation, and 
there have been introduced, in order to facilitate intercommunica- 
tion, the Mersey Railway, crossing under the river, and carrying 
annually nearly 10 millions of passengers, and the Liverpool Over- 
head Railway, traversing for six miles the whole line of docks, and 
already showing a traffic of 74 millions of passengers per annum. 
A very complete waterside station connected with the landing, 
stage has been lately opened by the Dock Board in connection with 
the London and North-Western Railway. In addition to this, the 
water supply from Rivington and Vyrnwy has now been made one 
of the finest in the world. 

The following comparative figures, kindly supplied by Mr. K. 
Miles Burton mav be of interest :— 


1871. 1895. 
Population of Liverpool .. 498,405 641,000 (estimated) 
Population of Birkenhead.. 65,971 109,000 (estimated) 
Area of docks, Liverpool, 


about Baltene wets ae 236 acres .. 362} acres 
Area of docks, Birkenhead, 

about ae ie “ee ive 147 acres .. 160 acres 

383 5224 

Number of steamers using 

MN cs ee as ae 7,448 .. .. 18,429 
Average tonnage of six 

lirgest vessels entering 

Che pers... ke cs ce 2,800 .. 6,822 


The following figures show the importance of the local railway 
traffic :— 
1895. 
Number of passenger stations within the boroughs 58 
Number of goods stations .. .. .. .. ss ss 50 
Number of passengers crossing the Mersey in the twelve 


months (Wovudside Ferry) .. .. .. .. «.. «. 7,148,088 
Number of passengers crossing the Mersey in the twelve 
months (Mersey Railway) oe ae ce ce oe, CSO 00 


To the hydraulic engineer there are few rivers of more interest 
ani presenting more complicated problems than the Mersey and 
its neighbours, the Dee and the Ribble. They all possess vast areas 
of sand covered at high water, but laid dry as the tide falls, and 
in each case the maintenance of equilibrium between the silting 
and scouring forces is of the greatest importance to the welfare 
of the trading communities upon their banks. The enclosure of 
portions of the areas of the respective estuaries for the purposes 
of the reclamation of land, or for railway or canal embankments, 
may thus have far-reaching effects, diminishing the volume of the 
tidal flow and reducing the height of tide in the upper reaches of 
the rivers. Some idea of the magnitude of these considerations 
may be derived from the fact that a spring tide in the Mersey 
brings in through the narrows between Birkenhead and Liverpool 
710 millions of cubic yards of water to form a scouring force upon 
the ebb. The tidal water is heavily laden with silt, which is 
deposited in the docks, and, at slack water, upon the sandbanks. 
The former is removed by dredging, and amounts to some 
1,100,000 cubic yards per annum; the latter is gradually fretted 
down into the channels and carried out to sea before the ebb. 
Whilst a considerable portion of the narrows is kept scoured, in 
some places right down to the sandstone rock, there is a tendency 
yn the Liverpool side, near the landing-stags, to silt up, a diffi- 
culty counteracted to some extent by the extensive sluicing 
arrangements introduced by Mr. George Fosbery Lyster, the 
engineer of the Mersey Docks and Harbour Board. 

Very extensive and interesting operations have been carried on 
by the Board in connection with the bar at the mouth of the river. 
D-edgers specially designed for the purpose have been employed 
for some six years, with the result that 15,142,600 tons of sand 
and other dredged matter have been removed, and the available 
depth of water at low water increased from llft. to 24ft. in a 
channel 1500ft. in width. Those who have made the Transatlantic 
passage in former years can more readily appreciate the very great 
advantage accruing from this great improvement. Formerly, 
vessels arriving off the port on a low tide had to wait for some hours 
for the water level to rise sufficiently to enable them to cross the 
bar; the result of a large vessel lying outside, rolling in the trough 
of the sea with her engines stopped, was that not intrequently this 
proved to be the worst part of the voyage between New York and 
Liverpool, and passengers who had escaped the malady of sea- 
sickness throughout the voyage were driven to their cabins and 
berths within three or four hours of landing. Owing to the very 
successful dredging operations ships of largest size can now enter 
or depart from the Mersey at any state of the tide, and they are 
also able to run alongside the ene without the interven- 
tion of a tender. Such vessels as the Teutonic or Majestic, of 
nearly 10,000 registered tonnage, 566ft. in length, 57ft. wide, and 
37ft. deep ; or the still larger vessels, the Campania or Lucania, of 
nearly 13,000 tons register, 601ft. in length, 65ft. in width, and 
3Sft. in depth, can be seen, on mail days, lying alongside. 

Whilst the estuary of the Mersey presents a narrow entrance 
with a wide internal estuary, the Dee. owing to extensive re- 
clamation of land in the upper reaches, has a wide external 
estuary leading to an embanked river of very limited width, up 
which the tide rushes with great velocity laden with silt, rising in 
soms two hours, then, during a short time of slack water, deposit- 
ing the silt, which is not removed by the ebb tide, spread over 
some ten hours, and therefore having comparatively little velocity. 
In this case also the outer estuary shows a great tendency to silt 
up beyond the reach of any but the highest spring tides. The 
reclamation of the Ribble has not yet proceeded so far as to so 
seriously affect the general conditions of the estuary, but here also 
there is a constant tendency in the channels to shift, and the 
erosion which takes place when a high tide and wind combine is 
very remarkable. A most important improvement was introduced 
in 1886 by Mr. G. F. Lyster, when it was decided to raise the 
water level in certain of the docks by pumping, the wharves being 








heightened in proportion, and half-tide basins, or locks, made use 
of to compensate for the difference of level. 

The area of the docks so treated in Liverpool is 78 acres, whilst 
at Birkenhead the whole area of the docks on that side of the 
river, amounting to 160 acres, is so raised. The hydraulic power 
used in the docks is very large, the indicated horse-power of the 
engines amounting to 1673 in the case of Liverpool, and 874 in 
that of Birkenhead; whilst the Hydraulic Power Company are 
supplying some 1000-horse power to railways and private firms. 
The direct-acting hydraulic lifts of the Mersey Railway have now 
been at work for ten years, and through these, at St. James’s 
Station, no less than 75,000,000 to 80,000,000 of passengers have 
passed with regularity and safety. 

It is remarkable that whilst Great Britain led the van in the 
introduction of steam locomotion, she has lagged in the rear as 
regards electric and other mechanical traction. This arose in the 
first instance from mistaken legislation, which strangled electrical 
enterprise, which is still much hampered by the reluctance of 
public authorities to permit the introduction of the necessary 
poles and wires into towns. At the date of the latest pub- 
lished returns there were at work in the United States no less 
than 12,133 miles of electric, in addition to 599 miles of cable, 
tramway. Hardly a large village but has its installation, and 
vast have been the advantages derived from these facilities. In 
Brooklyn one company alone owns and works 260 miles of overhead 
trolley lines. With the exception of some small tramways at Port- 
rush, Brighton, Blackpool, South Staffordshire, Hartlepool, &c., 
the only example in this country of serious attempts to apply 
E.M.F. to the carriage of passengers are the City and South 
London Railway and the Liverpool Overhead Railway, the latter 
being the latest constructed, and having, therefore, benefited by 
the experience gained upon the London line. This railway is over 
six miles long, a double line of the normal, or 4fc. 84in. gauge, 
running on an iron viaduct for the whole length of the docks ; the 
installation is placed for convenience of coal supply about one- 
third of the distance from the northern end. Particulars of this 
interesting work will be placed before the section, but suffice it to 
say that a train service of three minutes each way is readily main- 
tained, with trains carrying 112 passengers each, at an average 
speed of twelve miles per hour, including stoppages at fourteen 
intermediate stations. During the last year, as before stated, seven 
and a-half million passengers were carried, the cost of traction per 
train mile being 3°4d. The Hartlepool tramway is proving success- 
full, overhead trolleys and electric traction having taken the place 
of a horse tramroad, which was a failure from a traffic point of 
view. Careful researches are being prosecuted and experiments 
made with the intention of reducing the excessive weight of storage 
batteries. If this can be effected they should prove very efficient 
auxiliaries, especially where, in passing through towns, under- 
ground conductors are dangerous, and overhead wires objec- 
tionable, 

In connection with electric traction it is very important to 
reduce, if possible, the initial force required for starting from rest. 
Whether this will be best attained by the improvement of bearings 
and their better lubrication, or by the storage, for starting pur- 
poses, of a portion at least of the force absorbed by the brakes 
remains to be seen, but itis a fruitful field for research and experi- 
ment. In the United States there is a very general and rapid 
displacement of the cable tramways by the overhead-wire electric 
system. The latter has many opponents, owing probably to causes 
which are preventible. Many accidents were caused by the 
adoption of very high-tension currents, which, on the breakage of 
a wire, were uncontrollable, producing lamentable results. The 
overhead wires were placed in the middle of the street, causing 
interference with the passage of fire escapes. The speed of the 
cars was excessive, resulting nm many persons being run over. 
The cable system therefore found many advocates, but the result 
of experience is in favour of electrical traction under proper safe- 
guards, The cable system can only compete with the electric 
system when a three-minute or quicker service is possible, or, say, 
when the receipts average £20 per mile per day ; 1t isimpossible to 
make up lost time in running, and the cars cannot be ‘* backed.” 
If anything goes wrong with the cable, the whole of the traffic is 
disorganised. The cost of installation is much greater than in the 
case of electricity, and extensions are difficult. On the other hand, 
electricity lends itself to the demands of a growing district, and 
extensions are easily effected. It satisfies more easily the growing 
demands on the part of the public for luxury in service and car 
appointment. It is less expensive in installation, and works with 
greater economy. By placing the wire at the side of the street, 
and using a current of low voltage, the objections are greatly 
minimised, and the cars are much more easily controlled and 
manipulated. In cases of breakdown these are limited to the half- 
mile section, and do not completely diso: ise the service. 
Electric cars have been worked successfully on gradients of 1 in 7. 
The conduit slot system can be adopted with good results, pro- 
vided care is taken in the design ot the conduit, and allowance 
made for ample depth and clearance. A width of jin. is now 
proved to be sufficient. Where, however, there are frequent turn- 
outs, junctions, and intersecting lines, the difficulties are great and 
the cost excessive. The following figures represent the cost of a 
tramway on this system in America :— 





£ 
Cost of track and conduit per mile of single track .. .. 5600 
Insulator, boxes, and double conductor .. .. .. .. «. 
Asphalte paving on 6in. of concrete to 2ft. outside double 
£7580 


Complete cost of operating four miles of double track for 24 hours 
per day with 24-minute service, 4°55d. per train mile (exclu- 
sive of interest, taxes, &c.). One train consists of one motor 
car and one trailer. 
The trains make a round trip of eight miles in one hour, with 
three minutes lay-off at each end. The cost of keeping the slot 
clean comes to about £40 per quarter, and the repairs to each 
plough conductor about 50s. per quarter. Attempts have been 
made to obviate the necessity of the slot by what is known as the 
closed conduit; but at present the results are not encouraging. 
The following figures will help to convey to the mind the great 
development which is taking place in America, as regards the 
earnings upon lines electrically equipped. They are derived from 
the report of the State Board of Railroad Commissioners for Massa- 
chusetts :— 
1888. 1894. Increase. 
Net earnings per passenger carried.. 48 “78 625 percent. 
Net earnings percarmile.. .. .. 2°78 4°83 73.56 ,, 
Net earnings per mile of road .. £484 £762 57 ” 

In addition to the application of electricity for illuminating 
purposes and for the driving of tramcars and railways, it has also 
been applied successfully to the driving of machinery, cranes, 
lifts, tools, pumps, &c., in large factories and works. This has 
proved of the greatest convenience, abolishing as it does the shaft- 
ing of factories, and applying to each machine the necessary power 
by its own separate motor; the economy resulting from this can 
hardly be over-estimated. It is also successfully employed in the 
refining of copper and in the manufacture of phosphorus, 
aluminium, and other metals which, before its application, were 
beyond the reach of commercial application. The extent of its 
development for chemical purposes in the future no one can foresee. 
It is hardly necessary to call attention to the successful manner in 
which the Falls of Niagara and the large falls of Switzerland and 
elsewhere are being harnessed and controlled for the use of man and 
in which horse-power by thousands is being obtained. At Niagara 
single units of electrical plant are installed equal to about - 
horse power output. These units are destined to be utilised for 
any of the purposes previously suggested, and it is computed that 
l-horse power can be obtained from the river and sold for the 
entire year, day, and night continuously for the sum of £3 2s. 6d. 
perannum. Electrichead lights are being adopted for locomotives 
in the United States. The use of compressed air and compressed 


gas for tractive purposes is at present in an experimental stage in 
this country. The latteris claimed to be the cheapest for tramway 
purposes, the figures given being :—Single-horse cars, 57d.; Electri- 
cal cars, with overhead wires, 44d.; Gascars, 34d. Combination steam 
and electric locomotives, gasoline, compressed air, and hot-water 
motors are all being tried in the United States, but definite results 
are not yet published. The first electric locomotive practically 
applied to hauling heavy trains was put into service on the 
Baltimore and Ohio Railway in 1895 to conduct the traffic through 
the Bell Line Tunnel. It is stated that not only was the guaran- 
teed speed of thirty miles per hour attained, but, with the loco- 
motive running light, it reached double that speed. On the gra- 
dient of 8 per cent., a composite train of forty-four cars loaded 
with coal and lumber, and three ordinary locomotives—weighing 
altogether over 1800 tons—was started easily and gradually toa 
speed of twelve miles an hour without slipping a wheel. The volt- 
age was 625. The current recorded was at starting about 2200 
amperes, and when the train was up to speed it settled down to 
about 1800 ampéres. The draw-bar pull was about 63,000 lb. The 
actual working expense of this locomotive is stated to be about the 
same as for ordinary goods locomotive, viz., 23 cents. per engine 
mile. : 

The rapid extension of tunnel construction for railway purposes, 
both in towns and elsewhere, is one of the remarkable features of 
the period under review, and has been greatly assisted by the use 
of shields, with and without compressed air. This brings into 
considerable importance the question of mechanical ventilation. 
Amongst English tunnels, ventilation by fan has been applied to 
those under the Severn and the Mersey. The machinery for the 
latter is probably the most complete and most scientific applica- 
tion up to the present time. ‘here are tive ventilating fans, 
two ot which are 40ft. in diameter, and 12ft. wide on the blades; 
two of 30ft., and 10ft. wide; and one quizk-running fan of 16ft. in 
diameter, all of which were ably installed by Messrs. Walker 
Bros., of Wigan. They are arranged, when in full work, to throw 
800,000 cubic feet of air per minute, and to empty the tunnel 
between Woodside and St. James’s-street in eight minutes ; but, 
unfortunately, it is found necessary for financial reasons not to 
work the machinery to its full capacity. The intended extension 
of electrical underground railways will render it necessary for 
those still employing steam traction either to ventilate by 
machinery or to substitute electricity. 

Great improvements have been lately made in the details of 
mechanical ventilators, especially by the introduction of anti- 
vibration shutters and the driving by belts or ropes instead of 
direct from the engine. The duties now usually required for 
mining purposes are about 300,000 cubic feet of air per minute, 
with a water gauge of about 4in.; but one installation is in hand 
for 500,000 cubic feet of air per minute with a water gauge of 6in. 
Water gauge up to 10in. can now be obtained with fans of 15ft. 
diameter only, An interesting installation has been made at the 
Pracchia tunnel on the Florence and Bologna Railway. The length 
of the tunnel is 1900 m., or about 2060 yards; it 1s for a single 
line, and is on a gradient of 1 in 40. When the wind was blowing 
in at the lower end, the steam and smoke of an ascending train 
travelled concurrently with the train, thus producing a state of 
affairs almost unimaginable except to those engaged in working the 
traffic. Owing to the height of the Apennines above the tunnel, 
ventilation shafts are impracticable ; but it occurred to Signor 
Saccardo that by blowing air by means of a fan into the mouth of 
the tunnel through the annular space which exists between the 
inside of the tunnel arch and the outside of the traffic gauge, a 
sufficient current might be produced to greatly ameliorate the 
state of things. The results have been most satisfactory, the 
tunnel, which was formerly almost dangerous under certain condi- 
tions of weather, being now kept cool and fresh with but a small 
expenditure of power. 

In an age, when, fortunately, more attention is paid than formerly 
to the well-being of the men, the precautions necessary to be 
observed in driving long tunnels, and especially in the use of com- 
pressed air, are receiving the consideration of engineers. In the 
case of the intended Simplon Tunnel, which will pierce the Alps 
at a point requiring a length of no less than 124 miles, a foreign 
commission of engineers was intrusted by the Federal Government 
of Switzerland with an investigation of this amongst other questions. 
During the construction of the St. Gothard Tunnel, which is about 
10 mues in length, the difficulties encountered were of necessity 
very great ; the question of ventilation was not fully understood, 
nor was sanitary science sufficiently advanced to induce those 
engaged in the work to give it much attention. The results were 
lamentable, upwards of 600 men having lost their lives, chiefly 
from an insidious internal malady not then understood. But the 
great financial success of this international tunnel has been so 
marked as to justify the proposed construction of a still longer 
tunnel under the Simplon. ‘he arrangements which are to be 
adopted for securing the health of the employés are admirable, 
and will surely not only result in reducing the death rate to a 
minimum, but also tend to shorten the time necessary for 
the execution of the undertaking to one-half. The quantity 
of air to be forced into the workings will be twenty times greater 
than in previous works. Special arrangements are devised for re- 
ducing the temperature of the air by many degrees, suitable houses 
are to be provided for the men, with excellent arrangements for 
enabling them to change their mining clothes, wet with the water 
of the tunnel, before coming in contact with the Alpine cold. Every 
man will have a bath on leaving, his wet clothes will be taken 
care of by a custodian, and driea ready for his return to work. 
Suitable meals of wholesome food will be provided, and he will be 
compelled to rest for half an hour on emerging from the tunnel, 
in pleasant rooms furnished with books and papers. This may 
appear to some as excessive care, but kind and humane treatment 
of men results, not only in benetit to them, but also in substantial 
gain to those employing them; and the endeavour of our own 
authorities and of Parliament to secure for our own workpeople 
the necessary protection for their lives and limbs in carrying out 
hazardous trades and employments is worthy of admiration. 

The great improvements in subaqueous tunnelling can be clearly 
recognised from the fact that the Thames Tunnel cost £1150 per 
lineal yard, whilst the Blackwall Tunnel, consisting of iron lined 
with concrete, and of 25ft. internal diameter, has, by means of 
Greathead’s shield and grouting machine, been driven from shaft 
to shaft a distance of 754 yards for £375 per yard. Tunnels have 
now been successfully constructed through the most difficult strata, 
such as water-bearing silt, sand, and gravel, and by the use of 
grouting under pressure subsidence can almost entirely be avoided, 
thus rendering the piercing of the substrata of towns, underneath 
property without damaging it, a simple operation, and opening 
up to practical consideration many most important lines of com- 
munication hitherto considered out of the question. On the 
other hand, very little improvement has taken place in the mode 
of constructing tunnels in ordinary ground since the early days of 
railways. Tbe engineers and contractors of those days adopted 
systems of timbering and construction which have not been 
surpassed. ‘T'he modern engineer is, however, greatly assisted by 
the possibility of using brindle bricks of great strength to resist 
pressure, combined with quick-setting Portland cement, by the 
great improvements which have taken place in pumping 
machinery, and by the use of the electric light during con- 
struction. 

A question which is forcing itself upon the somewhat unwilling 
attention of our great railway companies, in consequence of the 
continual great increase of the population of our cities, is the 
pressing necessity for a substantial increase in the size of the 
terminal stations in the great centres of population. Many of 
our large terminal stations are not of sufficient capacity to be 
worked properly, either with regard to the welfare of the staff, or 
to the convenience of the travelling public. Speak to station 
masters and inspectors on duty when the holiday season is on, and 








they will tell you of the great physical strain that is produced 
upon them and their subordinates in endeavouring to cope with the 
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difficulty. This, if nothing else, is a justification for the enter- 
prise of the Manchester, Sheffield, and Lincolnshire Railway 
Company in providing an entirely new terminus for London. It is 
thirty years since the last, that of St. Pancras, was added, and 
during that period the population of London has increased by no 
less than two millions. 

The discussion, both in and out of Parliament, of the proposals 
for light railways has developed a considerable amount of interest 
in the question. Experience only can prove whether they will 
fulfil the popular expectations. If the intended branch lines are 
to be of the standard gauge, with such gradients and curves as will 
render them suitable for the ordinary rolling stock, they will, in 
many cases, not be constructed at such low mileage costs as to be 
likely to be remunerative at rates that would attract agricultural 
traffic. The public roads of this country—very different from the 
wide and level military roads of Northern Italy and other parts of 
the Continent—do not usually present facilities for their utilisa- 
tion, and, once admitted, the necessity for expropriating private 
property, the time-honoured questions of frontage severance and 
interference with amenities will force their way to the front, 
fencing will be necessary, and, even if level crossings be allowed at 
public roads, special precautions will have to be taken. Much 
must then depend upon the regulations insisted upon by the Board 
of Trade. If, in coasideration of a reduction in speed, relaxation 
of existing safeguards are permitted, much may uo doubt be 
effected by way of feeders to existing main lines. If, on the other 
hand, the branches are of narrower gauge, separate equipment will 
be necessary, and transhipment at junctions will involve both ex- 
pense and delay. It is very doubtful whether the British farmer 
would benefit much from short railways of other than standard 
gauge. He must keep horses for other purposes, and he will pro- 
babiy still prefer to utilise them for carting his produce to the 
nearest railway station of the main line or to the market town. 
The powers granted by the Light Railways Act, ia the hands of 
the able commissioners appointed under the Act, cannot, however, 
fail to be a pnblic boon. Special Acts of Parliament will be un- 
necessary, facilities will be granted, procedure simplified, some 
Government aid rendered, and probably the heavy burden of a 
parliamentary deposit will be removed. 

It would seem quite probable that motor cars may offer one 
practical solution of the problem how best to place the farms of 
the country in commercial! touch with the trunk railways, seaports, 
aud market towns. They could use existing roads, could run to 
the farmyard or field, and receive or deliver produce at first hand. 
Such means of locomotion were frequently proposed towards the 
end of the last century, and in the early part of the present one, 
and it was not until the year 1840 that the victory of the railway 
over steam upon common roads was assured, the tractive force 
required being then shown to be relatively as one to seven. The 
passing of the Act of 1896, superseding those of 1861 and 1865, 
will undoubtedly mark the commencement of a new era in mechani- 
cal road traction. The cars, at present constructed chiefly by 
German and French engineers, are certainly of crude design, and 
leave much to be desired. They are ugly in appearance, noisy, 
difficult to steer, and vibrate very much with the revolutions of 
their engines, rising as they do to 400 per minute ; those driven 
by oil give out offensive odours, and cannot be readily started, so 
that the engine runs on during short stops. There would seem to 
be arising here an even more important opening for the skill of 
our mechanical engineers than in the case of bicycles, in which 
wonderful industry the early steps appear also to have been 
foreign. It is claimed for a motor car that it costs no more than 
carriage, horse, and harness ; that the repairs are about the same ; 
and that, whilst a horse, travelling 20 miles per day, represents 
for fodder a cost of 2d. per mile, a motor car of 24-horse power 
will run the same distance at 4d. per mile. The highway autho- 
rities should certainly welcome the new comer, for it is estimated 
that two-thirds of the present wear and tear of roads is caused 
by horses, and one-third only by wheels. 

Perhaps no invention has had so widespreading an influence on 
the construction of railways as the adoption of the Bessemer 
process for the manufacture of steel rails. This has substituted a 
homogeneous crystalline structure, of greatstrength and uniformity, 
for the iron rails of former years, built up by bundles of bars, and 
therefore liable to lamination and defective welds. The price 
has been reduced from the £13 per ton which iron rails once 
reached to £3 15s, asa minimum for steel. There are, however, 
not infrequently occurring, in the experience of railway companies, 
the cracking and even fracture of steel rails, and the Government 
has lately appointed a Board of Trade Committee for the investiga- 
tion incidentally of this subject, but specially of the important 
question of the effect of fatigue upon the crystallisation, structure, 
and strength of the rail. Experience proves, at any rate, that it 
is of great importance to remove an ample length of crop end, as 
fractures more frequently take place near the ends, aided by 
the weakening caused by bolt holes. Frequent examination by 
tapping, as in the case of tires, seems, at present, the most 
effective safeguard. It is open to serious question whether the 
great rigidity of the permanent way of the leading railways of 
this country is an advantage. Certainly the noise is very great, 
more so than in other countries, and this points to severe shocks, 
heavy wear and tear of rails and tires, and—especially when two 
heavy lozomotives are run with the same train — liability to 
fracture. Whilst the tendency in this country and in the United 
States has been to gradually increase the weight of rails from 
401b. up to 100 lb. per lineal yard, there are engineers who think 
that to decrease the rigidity of rail and fishplate, and weight of 
chair, and to increase the sleepers so as to arrive as nearly as 
possible at a continuous bearing, would result in softness and 
smoothness of running. The average and maximum speeds now 
attained by express trains would appear to have reached the limit 
of safety, at any rate under the existing conditions of junctions, 
crossover roads, and other interferences with the continuity of the 
rail. If higher speeds are to be sought, it would seem to be 
necessary to have isolated trunk lines specially arranged in all 
their details, free from sharp curves and severe gradients and’ 
probably worked electrically, although a speed of 100 miles per 
hour is claimed to have been reached by a steam locomotive in the 
United States. 

The grain trade of the port of Liverpool has assumed very large 
proportions, and the system of storage in large silos has been 
adopted with great advantage, both as regards capita!, outlay, 
and the cost of working per ton of grain. The Liverpool grain 
storage warehouses at Bvuotle will be open to members of the 
association, and there can be seen the latest development of the 
mechanical unloading, storing, and distribution of grain in bulk. 
The capacity is large, being 

Warehouse No. 1, 56,000 tons 

Warehouse No. 2, 20,000 tons } or 4,240,000 bushels; 

Quay stores, 20,000 tons 
thus constituting this granary as one of the largest, if not the 
largest, in the world. The question of the pressure of grain is a 
very difficult one, and in constructing the brick silos, which are 
12ft. across at the top, by nearly 80ft. in depth, large allowance 
has been made both for ordinary pressure and for possible swelling 
of the grain. The grain is unloaded by elevators, and then trans- 
ported on bands, the result being its cooling and cleansing, as well 
as its storage and distribution. 

The question of the early adoption in England of the metric 
system is of importance, not only to the engineering profession 
but also to the country at large. The recommendation of the 
recent Royal Commission appointed for the consideration of the 
subject was that it should be taught at once in all schools, and that 
in two years’ time its adoption should be compulsory ; but it is 
much to be regretted that up to the present time nothing has been 
done. The slight and temporary inconvenience of having to learn 
the system is of no moment compared to the great assistance it 








all so soon as they realised the advantages. England is suffering 

greatly in her trade with the Continent for want of it. Our foreign 
customers, who have now used it for many years, will not tolerate 
the inconvenience of the endless variety of weights and measures in 
use in England, and they consequently purchase their goods to a 
great extent from Germany rather than use our antiquated English 
system. Itis no exaggeration to say that, with their knowledge 
of the metric system, they regard ours as completely obsolete and 
unworkable, just in the same way as we should were we to buy our 
corn, our wine, our steel and iron, by the hin, the ephah, or the 
homer, or to compute our measurements by cubit, stadium, or 
parasang. It behoves all who desire to see England regain her 
trade to use all their influence in favour of the adoption of this 
system, as its absence is doubtless one of the contributory causes 
for the loss that has taken, and is taking, place. An important 
argument in favour of the metric system of weights and measures 
is that it is adopted all over the civilised world by physicists and 
chemists ; and it may be stated with confidence that the present 
international character of these sciences is largely due to this. It 
is interesting also to notice that the metric system is being gradually 
introduced into other branches of science. Anthropometric 
measurements made by the committees of the British Association 
in this country and in Canada are invariably given in metres, and 
a comparison with measurements made in other countries can be at 
once made. 

The period of 25 years under review has indeed witnessed great 
advances, both in scieatific knowledge ani practical- application. 
This progress has led to p»werful yet peaceful competition between 
the leading nations. Both from among our cousins of the United 
States and from our nearer neighbours of Europe have we at this 
meeting the pleasure of welcoming most respected representatives, 
But their presence and the knowledge of the great discoveries 
made and colossal works carried out by them and their brother 
scientists and engineers, must make us of Great Britain face with 
increased earnestness the problem of maintaining our national 
position, at any rate in the forefront of all that tends towards the 
‘utilisation of the great sources of power in nature for the use and 
convenience of man.” Those Eaoglish engineers who have been 
brought in contact with engineering thought and action in America 
and abroad have been impressed with the thoroughness of much of 
the work, the great power of organisation, and the careful reliance 
upon scientific principles constantly kept in view, and upon 
chemical and mechanical experiments carried out often upon a 
much more elaborate scale than in this country. This is not the 
place from which to discuss the questions of bounties and tariffs, 
which have rendered possible powerful competition for the supply 
of machinery and railway plant from the Continent to our own 
Colonies ; but there is certainly need for advance all along the line 
of mechanical science and practice if we are to hold our own— 
need especially to study the mechanical requirements of the world, 
ever widening and advancing, and to be ready to meet them by 
inventive faculty first, but also by rigid adherence to sound 
principles of construction, to the use of materials and workman- 
ship of the highest class, to simplicity of design and detail, and to 
careful adaptation of our productions to the special circumstances 
of the various markets. It is impossible to forecast in what 
direction the great advances since 1871 will be equalled and 
exceeded in the coming quarter of a century. Progress there will, 
and must be probably in increased ratio, and some at the end of 
that period may be able to look back upon our gathering here in 
Liverpool in 1896 as dealing with subjects then long since left behind 
in the race towards perfection. The mechanical engineer may fairly 
hope for still greater results in the perfection of machinery, the 
weinalion: of friction, the economical use of fuel, the substitution 
of oil for coal as fuel in many cases, and the mechanical treatment 
of many processes still dependent upon the human hand. The 
electrical engineer—hampered as he has been in this country by 
unwise and retrograde legislation—may surely look forward to a 
wonderful expansion in the use of that mysterious force, which he 
has already learned so wonderfully to control, especially in the 
direction of traction. The civil engineer has still great channels to 
bridge and tunnel, vast communities to supply with water and 
illuminating power, and—most probably with the assistance of the 
electrician—far higher speeds of locomotion to attain. He has 
before him vast and ever-increasing problems for the sanitary 
benefit of the world, and it will be for him to deal from time to 
time with the amazing internal traffic of great cities, China lies 
before him, Japan welcomes all advance, and Africa is great with 
———— for the coming engineers. 

et us see to it, then, that our rising engineers are carefully 
educated and prepared for these responsibilities of the future, 
and that our scientific brethren may be ever ready to open up for 
them by their researches fresh vistas of possibilities, fresh dis- 
coveries of those wonderful powers and facts of nature which man 
to all time will never exhaust. The Mechanical Section of the 
British Association has done good work in this direction in the 
past, and we may look forward with confidence to our younger 
brethren to maintain these traditions in the future. 








AMERICAN NOTES. 


(From our own Oorrespondent.) 
New York, September 17th. 

THE financial situation dominates the markets, and will until 
after election. At the same time there is an improving tendency 
at work in all directions, but it is not expected that any marked 
improvement will be effected for several weeks. The gold imports 
have given confidence, but business men do not count on too much 
from this source, because of the possibility of higher Bank of 
England rate of discount. Blast furnace managers act as though 
panic-stricken. Production has been tumbling rapidly for two 
months. At this rate in two months the supply will be 
sufficiently below normal requirements to drive large consumers 
into the market to protect themselves. The larger consumers are 
already somewhat alarmed over the latest showing of production, 
but the fact that there are over 900,000 tons of iron in stock 
renders them safe. The billet manufacturers are counting on a 
rallying demand in Ovtober, by which time they think all stocks in 
outside hands will be exhausted. Steel mills have been put in 
readiness during the past depression for heavier production. 
Especiaily is open hearth steel capacity being enlarged, and so 
it is in one or two other lines. The depression does not deter con- 
cerns from putting on more machinery, furnaces, rolls, &c. The 
future is being discounted, and capital is ready for action as soon 
as disputed political issues are set aside. The banks continue to 
restrict loans. The railroad companies refuse to expend an 
unnecessary doijlar in betterments, and thousands of projected 
enterprises remain in abeyance. Prices are unprecedentedly low. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEELY TRADE REPORT. 
Goop attendance on ’Change. Steam coal continues in good 
demand, and stems are well filled, with prices firm. House coal 
shipments are still increasing, and prices have an upward tendency. 
Tin-plates in mojerate demand. All the iron and steel works in 
this district are well employed, and prices very steady. 
Coal: Best steam, 8s, 3d. to 8s. 6d.; seconds, 7s. 9d. to &s,; 
house coal, best, 10s.; dock screenings, 5s. to 5s. 6d.; colliery 
small, 4s. 6d.; smiths’ coal, 6s. 6d.; patent fuel, 10s. 3d. Pig 
iron: Scotch warrants, 46s. 1d.; hematite warrants, 47s. 1d. 


f.o.b. Cumberland; Middlesbrough No. 3, 883. prompt ; 
Middlesbrough hematite, 45s, Iron ore: Rubio, 123, 3d. to 


12s, 6d.; Tafna, 1ls. 6d. Steel: Rails, heavy sections, £4 15s.; 
light ditto, £5 10s. f.0.b.; Bessemer steel tin-plate bars, £4 12s. 6d.; 
Siemens tin-plate bars, best, £4 15s.; all delivered in the district, 





THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE district iron and steel manufacturers attending Birmingham 
Exchange to-day—Thursday—report good reserves of orders, with 
an increasing tonnage of current business. They believe that this 
quarter will prove to be, in most departments, one of the best and 
most profitable they have had for some years. The output of iron 
has been well maintained, while the production of steel has con. 
tinued to increase, and will do so for some time to come, owing to 
extensions now in progress, Compared with three months ago the 
output of iron and steel is estimated as about 15 per cent, larger, 
and as regards prices, there has been a steady increase in all classes, 
except marked iron and black sheets. Home merchants are order. 
ing good parcels, and the export lines are good, especially those 
from Australia and the Cape—while those from India and South 
America show much improvement. 

The pig iron trade is without much change, but the current pro- 
duction is readily absorbed at the forges and foundries. North. 
country smelters are booking next quarter’s contracts at about 
1s. 6d. per ton over August prices, but Staffordshire houses, who 
are completing old contracts, say they prefer waiting the turn of 
the quarter before accepting new business of much bulk, as any 
advance in coal prices on October Ist would make a considerable 
difference. Local consumers, however, are desirous of buying in 
anticipation of next quarter’s supplies. Staffordshire cinder pig is 
363. 6d.; part mine, 403, to 423. 641.; and all mine, 553. Cold-blast 
pig is 90s.; Lincolnshire forge is 453 ; Derbyshire and North Staf- 
fordshire, 41s, to 42s.; and Lincolnshire, 45s. 

The large steel works at Bilston, Wednesbury, and Brierley 
Hi'l contiuue busy, with excellent prospects for the next quarter, 
The extending use of steel sheets for various purposes in which 
iron has been hitherto used is frequently remarked upon. Steel 
sheet making is gradually expanding in the district, and several 
firms are putting down additional plant. Steel angles and girders 
are £5 123, 6d.; sheets are £7 ; bars are about £6 ; Siemens ordi- 
nary billets are £4 103, to £4 123, 64. ; and Siemens best ditto, 
£5; Staffordshire blooms and billets of Bessemer steel are £4 5, 
to £4 7s. 6d. 

In the finished branch, marked bar makers are rather busier, 
but the price remains stationary at £7 to £7 123. 6d. Merchant 
and common bars are very firm, the former at £6 to £6 5s., and 
the latter at £5 7s, 64. to £5 15s, An early advance in the price 
of unmarked bars is expected. Scotch, Lancashire, and North 
Staffordshire bars have all been lately advanced. Black sheets 
realise, for good doubles, £6 12s. 6d., and £7 15s. for lattens, 
Galvanised sheets of 24 gauge, ordinary sorts, are £10 to £10 5s,, 
but some makers refuse to sell under £10 7s. 6d. Tube strip is 
£5 10s. to £5 12s. 6d.; nail rod is £6 10s. to £6 15s.; hoop iron is 
£6 5s. to £6 10s.; thin strip is £6; angles are £5 15s.; and 
stamping sheets, £9 10s. to £10. 

The quarterly meetings which will be held on the 7th and 8th 
proximos at Wolverhampton and Birmingham respectively are 
looked forward to with great interest by ironmasters, as affording a 
safe indication of the probabilities of trade between now and the 
end of the year. 

A contract for 1900 tons of cast iron pipes for the Brighton Corpora- 
tion has just been secured by Messrs. Cochrane and Co., Dudley, 
of the value of £8355 12s. 10d., and the same firm have secured a 
large order for a supply of 15in. cast iron pipes for Lancaster Cor- 
poration Waterworks. 

In the various engineering departments a very heavy output isin 
progress, and plans are moving for extending some of the establish- 
ments in order to meet the demand, ee ies has been steadily 
expanding for some time, 
Although prices of steel tubes are weaker, owing to the develop- 
ment of home and foreign competition, they should still afford an 
ample return upon reasonable capital. Two declarations have 
just been made - tube companies, The Rose Company pays an 
interim dividend at the rate of 50 per cent. per annum, and the 
Star Company divides the enormousamount of 400 per cent., of which 
one-half is trading profit and the remainder due to profit on the 
— and re-sale of the Credenda Tube Company. The Star 
ube Company was only formed last February. Its net profit to 
the 31st July—after providing for depreciation and all other out- 
goings—was £19,058. The directors have completed arrangements 
with the Birmingham Climax Steel Tube Company, for license to 
work under their patents for making weldless steel tubes. As a 
consideration for this license the g Barren have paid the sum of 
£5000, which sum the licenssors have applied in payment of £1 per 
share on 5000 ordinary shares of the company allotted to them 
under the terms of the agreement. These = oad the allottees bind 
themselves not to sell except as a portion of their undertaking for 
a period of five years from their allotment. The company also 
obtain, under the terms of the license, the services and advice of 
Messrs. William and Arthur Pilkington in the management of the 
tube mill, and the laying down of additional plant.. The future 
prospects of the company are most encouraging. The rate of 
travelling profit for the remaining half-year is expected to be in 
excess of that already experienced, as it has extended its 
capacity for output, has worked off old low-priced contracts, and 
has obtained larger contracts at enhanced prices. Other newly 
formed tube and cylece companies, which have held statutory meet- 
ings within the last week or two, have been able to report large 
increases in the volume of their business, 
Alderman Pollock, of Birmingham, and Mr. Rowland Hill, of 
Coventry, liquidators of the Quinton Cycle Company, which the 
New Beeston Company purchased in the summer, have sent the 
shareholders cheques for the balances payable on shares, £8 per 
£5 share was paid on August 4th, and a further 6s. 8d, was due 
under the sale agreement, This was paid on Saturday, together 
with 6,',d. interest, making in all £8 7s. 2;4;d. The old Quinton 
Works are being greatly extended, and will be, when complete, 
probably the largest works at Coventry. 
The unprecedented activity in the cycle trade is stimulating the 
demand for steel sheets, bars, and light castings, and forgings. It 
is stated that manufacturers of cycles and cycle components are 
placing orders in advance for next season’s requirements, contracts 
being entered into for the whole of next year’s supplies. The pro- 
duction of cycle tubes and accessories for 1897 will enormously 
exceed the present year’s output, which has surpassed all previous 
records. A special steel is now being produced in South Stafford- 
shire for cycle tubes capable of being drawn cold, thereby supplant- 
ing Swedish steel. 
Consul-General Michell, of St. Petersburg, in his annual consular 
report for 1895 on the trade of St. Petersburg, says, ‘‘ Among the 
rising trades I may mention that in English bicycles, which still 
hold their own on the market, in spite of the fact that Swedish and 
German makes are considerably cheaper, mainly owing to the 
superior excellence of the English make. The number in use here 
considerably exceeds 2000, of which quite two-thirds are English.” 
The directors of the Jointless Rim Company, in their report state 
that the result of the year’s working to August 3lst last, after 
charging royalties, manager’s commission, and directors’ fees, is a 
profit of £11,559, including £460 the forfeited deposit—his 
expenses—on the — given in May for the purchase of the com- 
eh business, After adding the balance—£288—brought forward 
rom last year, and deducting the interim dividend —£3000—there 
remains at disposal the sum of £8848, which the directors recom- 
mend should be appropriated as follows :—To pay a dividend atthe 
rate of 20 per cent. per annum for the half-year, thereby making 
up the dividend to 20 per cent, for the year; to write off the 
balance of the preliminary expenses—£353; to carry to reserve 
£4000, and to carry forward to next year £1494. 
Mr, Joseph Cash, presiding at the statutory meeting of the 
Artificial Silk-spinning Company, stated that buildings were in 








would prove to the commercial and trading world ; the simplifica 
tion of calculations and of accounts would be hailed with delight 
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for the manufacture of the fabric. They expected to be in full 
working order in about five months. Some time ago an artificial 
silk was brought out which was inflammable, but by a process of 
denitration that was overcome, and the present article was now a 
commercial commodity. Their works would be capable of pro- 
ducing 5000 lb. a week, at a cost of 103, per lb. This compared 
with silk at 233. per 1b. The artificial silk was 33 per cent. heavier, 
but the price was 100 per cent. lower. The capital of the yor | 
was fully subscribed, and they had a working capital of £60,000. 
The industry was new to the country, but they had had the assist- 
ance of Mr. Oberle in getting together the necessary plant. This 
is a new opening for textile machinery. 

An adjourned meeting of the Birmingham Small Armsand Metal 
Co. was held yesterday to consider the proposed scheme of recon- 
struction. r. J. D. Goodman presided, and proposed that the 
series of resolutions passed at the annual meeting of the company 
on the 3rd instant should be confirmed and adopted. The resolu- 
tions were to the effect that the company be reconstructed, with a 
view to the increase in the capital by the allotment of a £5 pre- 
ference share carrying 5 per cent. dividend to each £5 ordinary 
share; that the company be wound up voluntarily, and Mr. 
Hubert Wallis—secretary—b2 ——— liquidator without re- 
muneration ; the liquidator to be authorised to enter into an 
agreement with the new company, and to carry out the draft 
agreement. The resolution was carried u :animously, 

Messrs. Alfred Dickinson and Co, have initiated a proposal for 
connecting Birmingbam and Walsall by a new overhead electric 
traction tramway from Perry Bar along the Walsall main road. 
The Walsall Town Council have appointed a sub-committee to re- 
port upon the matter, the particulars are being prepared for pre- 
sentation to the Staffordshire County Council. The length of line 
would be about five miles, laid on the light railway principle, and 
would cost £30,000. As soon as the matter is out of the hands of 
the Staffordshire County Council, the Board of Trade wiil be 
approached. 

Notices will shortly be issued inviting tenders for the construc- 
tion of the Kidderminster and Stourport tramway, and it is hoped 
that in a month or six weeks the work will have been begun. At 
present there is no tramway line in the district. The length of 
line to be constructed is about 4} miles, and the entire cost is esti- 
mated at about £50,000. The promoters are the Electric Pioneer 
Traction Company, and the engineers Messrs. Alfred Dickinson 
and Co. ‘The overhead electric system will be employed. 








NOTES FROM LANCASHIRE, 
(From our own Oorre pon7ents.) 

Manchester,—Last week 1 referred to the disposition shown by 
some of the merchants here to ‘‘ bear” the market, and certainly 
the prices at which a couple of fairly large parcels of Scotch iron 
have since been sold, and which have been a matter of general 
comment on ’Change during the last few days, more than confirm 
what I then intimated. Manchester is perhaps one of the lowest- 
cut markets in the kingdom, but these transactions have been a 
matter of surprise to most of the merchants even here, Naturally 
they tend rather to unsettle the market, but the position of 
makers generally continues extremely firm, and they certainly 
show no disposition whatever to follow the somewhat reckless 
operations of one of the speculative local dealers, 

Not more than a slow business was reported generally as regards 
pig iron on Tuesday's Manchester Exchange, and there was scarcely 
that buoyancy about prices noticeable last week, some brands being 
rather easier, and merchants in many cases very keen competitors, 
at substantially under makers’ prices. The market, however, 
taking it all through, was steady ; and for local brands makers were 
firm, at late quoted rates. With regard to district brands, the 
advance of 1s, per ton on Lincolnshire iron has given rather a check 
to further buying for the time being ; but makers hold strongly to 
full rates, and do not quote anything under 42s, for forge to 43s 
for mons | net cash delivered Manchester, with 42s, 8d. for forge 
delivered Warrington ; for Derbyshire foundry prices are also well 
maintained at last week’s quoted rates, the average figures for 
delivery Manchester remaining at about 463. to 47s. net 
cash. In outside brands Middlesbrough shows a continued harden- 
ing tendency, good foundry qualities not being quoted under 
46s. 10d, to 47s. ld. net cash, delivered by rail equal to Man- 
chester, and 44s, net cash, delivered at the Dock Quays, Ship 
Canal. Scotch iron, however, is not quite in so strong a position 
as other brands of pig iron, and, during the week, a couple of 
fairly large transactions have been put through at excessivel 
low figures, representing, I understand, about 47s. 9d. to 47s. 104d. 
for Glengarnock, delivered equal to Manchester, quite ls. under 
makers’ quoted rates, which are nominally 49s. net prompt cash, 
although probably 6d. per ton less might be taken by makers, and 
is freely quoted by merchants, whilst 48s, 9d. represents the 
= quotation for Eglinton, delivered at the Manchester Dock 

uays. 

A strong position is maintained as regards finished iron, which 
continues to meet with a ready sale, the shipping business especially 
showing steady improvement, with better prices obtainable, the 
recent advance of 2s. 6d. per ton upon branded bar iron, bringing 
the minimum to £5 12s, 6d. f.0.b, Liverpool, being fully maintained, 
while upon some unbranded shipping iron, advances of 5s. per ton 
have been got. For inland sales, however, £5 10s. remains the 
general figure for Lancashire bars, and £5 12s. 6d, to £5 15s. for 
North Staffordshire qualities, delivered in this district. Sheets are 
firm at £7 5s. to £7 10s., and hoops at £6 2s, 6d. for random to 
£6 7s. 64. for special cut lengths, delivered Manchester district, 
with 2s, 6d. per ton less for shipment. 

No material change can be reported in the steel trade, or any 
appreciable move in prices—certainly none in the direction of im- 
provement. Hematites are without quotable alteration, good 
foundry qualities averaging about 57s. to 57s. 6d., less 24 delivered 
here, with local steel billets obtainable at £4 6s. 3d. to £4 7s. 6d., 
net cash ; bars a trifle under £6, and boiler plates £6 2s. 6d. to 
£6 5s., delivered in this district. 

In the metal market, the only change to report is a reduction of 
}1. per Ib, in list rates for copper wire, 7}J. per Ib. being now 
the quotation for delivery in the Manchester district. The general 
position as regards prices continues strong, and I understand that 
the above reduction has been made with a view of enabling manu- 
facturers to compete for foreign busin2ss. 

_The wages agitation in the engineering trades of this immediate 
district has ‘now extended to the moulders, who have taken more 
decisive action than the engineering trades organisations, and 
have sent in actual notice for an advance of 23, per week, with 
the intimation that unless it is conceded they will forthwith 
come out on strike. The circular accompanying the notices, 
which will expire on October 5th, sets forth that for the 
last twenty-three years tho mcn have never sought an advance on 
the present rate of wages ; that all concerned will admit that in 
the meantime the improvement in all branches of the engineering 
and machinists trades has been very great, naturally calling for 
increased skill from the moulders, whilst it was also beyond doubt 
that the engineering trade had greatly improved all over the 
country, and had in fact attained a degree of prosperity that they 
could with confidence solicit the employers to concede their present 
reasonable claim. As the iron founders’ society is not represented 
on the Joint Committee acting for the engineering trades unions 
on the wages ——, the action of the above society is quite 

e 


independent, resent rate of wages, I understand, is 38s, per 
week, and about 1200 men are affected by the present notices ee 
an advance, 


a v The upward move in wages which has been going on 
in various other Lancashire districts has also been shared & by the 
moulders, who in many of the lower-paid centres have already 
ny ay of about 2s. per week, 

-here is, if anything, rather a more hopeful prospect of an 
amicable settlement with respect to the application Tor pa adyance 








of 2s, per week by the engineering trades union organisations, 
the employers havi pratt modified their attitade in a way 
which may possibly lead to deputations being appointed on both 
sides to discuss the matter, with a view of some satisfactory arrange- 
ment being come to. A second general meeting of the employers 
throughout the Manchester district, which was in numerously 
att d, and included representatives, with ste ws one excep- 
tion, from every engineering work of importance throughout the 
district, was held on Tuesday in Manchester, when the request of 
the workmen that they would reconsider their previous decision, 
‘that in the best interests of both employers and employed, a 
general rise in wages in this district is not justified, would be in- 
expedient, and cannot at present be conceded,” was brought for- 
ward for discussion, The general feeling of the meeting was quite 
as strong as ever, that taking into consideration all the conditions 
of the trade, the men are not justified in asking for the advance, 
but eventually after a long discussion the following resolution— 
subsequently signed by the representatives of all the firms present 
—was adopted and forwarded to the joint committee of the trades 
union organisations, from whom the application for an advance of 
wages has been received :— 

‘We, the undersigned employers in the engineering trade of 
Manchester, hereby acknowledge the receipt of your circular of the 
12th inst., in reply to our letter of the Sth, and while regretting 
that you take exception to the tone of this letter, we note that no 
attempt is made to disprove any of the statements made therein, 
or to question any of the arguments advanced by us for your con- 
sideration. Nothing has occur to alter our views therein 
expressed. We may, however, add that while we have no desire, 
even if we had the power, to prevent labour receiving its fair 
share of any lasting prosperity that may fall to our trade, we must 
protest against any attempt to raise the rate of wages now, and so, 
just because the engineering trade has been brisk all over the 
country for a few months, saddle our district with a still higher 
rate than others. In some branches of our trade, Manchester only 
becomes ig when cheaper districts can take no more work. We 
would ask, how can our local trade, with all its enterprise and 
capital, live at all against such odds? If it is killed, who will suffer 
most! There once was undoubtedly a money value both to capital 
and labour ia the word ‘ Manchester,’ but this has almost ceased 
to exist in the face of altered circumstances. If it now has no extra 
money value to capital, it ought to have none to labour. Whatever 
value may remain should be cherished by both parties as a 
valuable heirloom, to be shared by both, and not lightly 
destroyed by any ill-considered action, or by disputes as 
to which shall enjoy it exclusively. To the masters it 
should mean safety of capital and steady profits, and to the men 
continuity of employment at fair wages. e feel convinced that 
if labour now succeeds in asserting a contrary view, the trade will 
be entirely driven away. Instances are not wanting—though they 
seem soon forgotten by the men—of large firms being driven away 
from this district to others more favourably circumstanced ; other 
firms may have to follow, before it is too late. It has been 
frequently forced on our attention, in the course of our efforts to 
get trade, that Manchester is already heavily handicapped, and 
we are convinced that she cannot find continuous employment for 
her men against any further adverse conditions, It is that firm 
conviction which found expression in our phrase, ‘ that in the best 
interests of both capital and labour, a general rise in wages at the 
present time is not justified, and would be inexpedient.’ We 
earnestly commend these views to your consideration, and trust 
that you will hesitate to take any steps that would entirely 
neutralise for both interests the present activity of trade, and that 
may ultimately prove ruinous to one of the staple trades of this 
district. If you desire an interview, and will communieate with 
the secretary of the Employers’ Association, a meeting between 
representatives of the employers and those of the several trades 
concerned can be arranged.” 

Messrs. Fletcher, Russell, and Co., of Warrington and Man- 
chester, have for some time past been engaged in perfecting a series 
of improved gas muffle furnaces, and are now introducing a 
number of special designs for experimental and precise work of 
every description. In these furnaces, in which no air blast is re- 
quired, the temperature is Pr uniform from end to end, and 
under the absolute control of the attendant. The furnaces are 
designed to give the best results at the lowest ordinary day 

ressure of gas, and are very substantially made so as to 
fo suitable for hard use in ordinary workshops, in the hands of 
skilled workmen. ey can be made of any size or power, with 
muffles of different shapes and sections, open at one or both ends, 
and special patterns are manufactured for hardening steel dies, 
cutters, twist drills, &c., and annealing steel and ae metals ; 
whilst generally they have, where tested, been found useful in 
practically any trade which requires an even and easily-regulated 
temperature. 

essrs, Lancaster and Tonge, of Pendleton, have recently been 
carrying out a considerable extension of their works, which has 
now been completed, and all the requisite new machinery and plant 
put down. 

Except that the cold wet weather is necessarily tending towards 
an increased consumption for house-fire purposes, and the better 
qualities are moving away rather more freely, there is still little 
or no material change or improvement to notice in the coal 
trade of this district, and pits generally continue on short time, 
four days per week being the full average in most cases, The 
better qualities of round coal are perhaps not pushed for sale 
at quite such low figures as they have been lately, but it 
is exceptional where more than 9s. 6d. to 10s. is A got 
for best Wigan Arley; 8s. to 8s. 6d. for Pemberton 4ft. and 
seconds Arley ; and 6s. 6d. to 7s. for common house coal at the 
pitmouth, surplus supplies from other districts competing very 
keenly in the market here. For general manufacturing require- 
ments a fair demand comes forward as the natural result of the 
present activity throughout all the principal coal-using industries, 
but supplies continue more than sufficient to meet all requirements, 
and for common round coals especially prices are kept excessively 
low, ordinary descriptions of steam and forge coals being still 
obtainable at 5s. 6d. to 6s. per ton at the pitmouth. Engine fuel 
generally meets with a — sale, Lancashire collieries, with few 
exceptions, having no difficulty in disposing of their present out- 
put, but there are ample supplies on the market coming in from 
other quarters, and common slack can be bought without difficulty 
at 3s. to 3s. 6d., with the best qualities averaging about 4s. 3d. to 
4s, 9d. at the pit. 

In the shipping trade prices are still cut excessively low, and 
ordinary descriptions of steam coal are offered freely at about 
6s. 9d. to 7s. per ton, delivered Mersey ports, or Manchester Ship 
Canal, 


Barrow.—The demand for hematite qualities of pig iron is 
steadily maintained, and both in makers’ iron and in ordinary 
warrants a good business is being done. Values have shown no 
material change during the week, and Mixed Bessemer Nos. are 
still quoted at 483. to 49s. 6d. per ton net f.o.b., while warrant 
iron, which has been up at 47s. 2d., is now quoted at 47s. 04d. net 
cash sellers, 46s. 114d. buyers. Stocks now stand at 302,988 tons, 
being an increase from the beginning of the year of 13,813 tons, 
but the week’s return shows a decrease of 3669 tons, 

The iron ore trade is in the remarkable position of enjoying an 
active demand for best descriptions, and a poor demand for 
common or ordinary metal. Spanish ores are being liberally 
imported and smelted. Native qualities are quoted at 10s. per ton 
net at mines, but some sales are not ort slightly below this 
figure. Best sorts are at 14s. to 14s. 6d., and raisers cannot keep 
up with the supplies required. Spanish ores are dearer at 13s. 3d. 
net at West Coast ports, owing to the increased cost of freight. 

Steel makers ae continued good demand for heavy steel 
rails, and the worksin the district are busily engaged, and likely to 
continue so fora considerable time to come as makers are very fully 
sold forward, Prices are steady at £4 12s, 6d, for heavy rails, and 

















£5 for light rails. Shipbuilding material is in good demand, and 
the plate mills are busy. Heavy steel castings are in brisk request. 
Minor sorts of steel are not so active in demand as they have been 
of late, but the mills are all busy. 

Shipbuilders and marine engineers are expecting new orders, 
and the need of additional work is becoming evident as the orders 
in hand are in some cases being worked out. 

The coal trade is still very quiet, and low prices still rule in 
consequence of the great competition on the part of colliery 
owners. 

Shipping returns show last week’s exports from West Coast ports 
to be 4427 tons of pig iron, and 5318 tons of steel, as compared 
with 3340 tons of pig iron, and 3812 tons of steel in the corre- 
sponding week of last year, an increase of 987 tons of pig iron, and 
1506 tons of steel. The exports this year to date total up to 
234,294 tons of pig iron, and 357,269 tons of steel, as compared 
with 216,7(0 tons of pig iron, and 277,951 tons of steel in the 
corresponding period of last year, being an increase of 17,594 tons 
of pig iron, and 79,418 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our cwn Correspondent.) 


WirH the exception of a more animated demand for steam coal, 
the trade in South Yorkshire fuel during the past week has been 
rather quiet throughout the whole district. The production still 
continues in excess of the demand for most sorts, particularly in 
household qualities, which still tend towards weaker values. A 
fairly average weight is being sent by rail to the metropolis and 
other markets. Best qualities of Silkstone command 7s. 6d. to &s., 
while 7s. to 7s. 3d. per ton is asked for ordinary sorts. Barnsley 
thick seam makes 6s. 6d. to 7s., thin seam 5s. 3d. to 5s. 6d. per 
ton, at the pits. Generally the steam coal business is good. 
Many of the leading district firms are sending large tonnages 
to Hull, where it is shipped to Germany, Russia, Sweden, 
Norway, and other places. A better business is doing with 
Grimsby than has been the case for some time. Goole is 
taking but little, the main portion of the trade being 
in the hands of West Riding tirms. Locomotive fuel is not 
in so large demand, owing to the fact that stocks laid in before the 
Conciliation Board agreement collapsed have not yet been worked 
off. Many of the contracting consumers are taking no more than 
an average tonnage. Best screened steam coal is quoted at 7s. 9d. 
to 83.; inferior samples, 6s. 3d. to 6s. 9d. per ton at the pits; 
other qualities are purchaseable at 6s. 6d. per ton. Gas coal is in 
poor request ; but later in the season, when stocks become reduced, 
a better business will he obtained. Small coal, slack, &c., are 
more plentiful now, owing to the regular working of the pits. 
Coke is not in such large demand, in consequence of one or two of 
the furnaces being closed. A moderate amount of slack and 
smudge is being forwarded to the manufacturing districts. Quota- 
tions run as follow :—Best screened slack, 33. to 3s. 6d. per ton; 
ordinary pit slack, 2s. 3d. to 2s. 6d. per ton; smudge can be 
obtained at from 1s. 6d. tols. 9d. per ton at the collieries. Derby- 
shire and Lincolnshire are taking a fair quantity of coke, although 
the iron trade cannot be said to be over active, Values range 
from 10s. 6d. to 11s. 6d. per ton at the ovens. 

Not much change has taken place in the heavy departments since 
last report. Pig iron is largely called for, but values do not improve 
as quickly as in finished iron. Swedish Bessemer is very active, 
the demand exceeding the supply. Manufacturersare first supply 
ing their regular customers, and the surplus is eagerly purchased 
by the numerous cycle makers. Prices are firm, and have an 
upward tendency. Armour-plate firms are anxiously waiting fresh 
orders from the Admiralty, the work in hand being nearly finished. 
The means of production are now so large that lack of adequate 
orders means a serious loss to both employers and employed. 
Fresh requirements are expected to be placed with the three 
armour-plate making firms in a few days. Some valuable orders 
are also anticipated shortly from abroad. The Japanese Govern- 
ment are inviting tenders for the construction of a number of 
battleships, and should the contracts be secured by English firms, 
the orders for armour will be sure to be placed in the Sheffieid 
district. 

It has been rumoured for some time that Spain and other foreign 
countries were contemplating the building of a number of warships. 
So far as Spain is concerned, the rumour has been partially con- 
firmed, two good orders having already been placed by the Madrid 
authorities in the North of England. Messrs, Armstrong, Mitchell, 
and Co., of Newcastle-on-Tyne, have been entrusted with the 
building of a battleship of 11,000 tons in fourteen months for 
£900,000, and a 21-knot cruiser of 6500 tons in twelve months for 

600,900. These orders will mean a considerable amount of armour- 
plates and other war material for Sheffield. 

In railway material there is not quite so urgent a pressure as was 
reported some time ago, the principal orders having been pushed 
through to a large extent, while others have not yet come forward 
to fully take their places. An interesting order locally placed is 
one for wagons for the Uganda Railway. These have been built 
by Messrs. Harrison and Camm, Rotherham Wagon Works. For 
conveni of shi + they have been put together on the sec- 
tional principle. Trade in the heavy industries of the city is good, 
complaints of slackness being heard from scarcely a single depart- 
ment. 

The dispute in the Barnsley moulding trade has been settled, 
the employers, with one exception, having conceded the additional 
2s. per week required by their hands, the wages in future being 
from 36s. to 38s. per week of fifty-four hours. In the Sheffield 
district there are still points unsettled, but it is not anticipated 
that these will be pressed. 

The lighter trades of the city are not quite so well employed. 
Ivory cutters continue to complain of the sluggish demand, as 
well as of low values. Several circumstances are working against 
prosperity in the ivory industry ; composition handles are being 
more freely used, while many of the larger consumers are cutting 
their own ivory, and buying only small quantities from outside. 
The consignments of ivory from the Congo to Antwerp are falling 
off considerably. At Antwerp buyers are pretty certain to get 
what they want, for the lots are invariably knocked down to the 
highest bidder. That is not the case in London or Liverpool, 
where a definite reserve is fixed, and if this is not reached the lots 
are withdrawn. A good demand is setting in for horn tips, and 

rices have risen. Large quantities of ox shank bones have of late 
Lows purchased by French and German manufacturers for hafting 
Common horns and similar sorts are becoming difficult 





purposes. 
to sell. 

Several leading houses in the silver and plating trades are 
making heavy shipments to the Colonies and foreign markets ; a 
better home demand is also reported. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


As far as regards deliveries, the pig iron trade of the North 
of England was never brisker. The shipments are by far the 
largest ever known, local consumption is very heavy, and the pro- 
duction exceeds that reported at any time since the trade was 
established, yet just now it is not equal to the requirements, for 
stocks are being reduced at a rapid rate. It is rather a matter of 
surprise that higher prices than now prevail are not obtainable, 
and at least something equal to what was ruling at this time last 
year ought to be realised, for the trade at present is more bond- side 
than it was a year ago, there certainly being very little of the 
purely speculative element in it, which was so noticeable in Sep- 
tember last year. In the face of the unprecedented statistics, 

rices do not move up, and there is very little new business doing. 

his, however, is due to a somewhat important counteracting 
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influence—the threatening state of foreign political affairs—for 
neither consumer, merchant, nor seller will commit himself ahead 
under such circumstances, It is unfortunate for the ironmaster 
that these political complications have become acute, for otherwise 
there can be little doubt that 40s. would this autumn have been 
generally paid for No, 3 Cleveland G.M.B. pig iron, instead of the 
price sticking at 38s, A short time ago buyers were anxious to 
buy for delivery up to the end of the year, and in many cases up 
till next March, but now the buying is done from hand to mouth 
only, and consumers do not feel justitied in committing themselves 
so far ahead as the end of the year. 

The continued enormous shipments of pig iron from the Cleve- 
land district are a source of surprise to everyone ; it was thought 
that they could not be so long maintained after the heavy deliveries 
over the summer months, but they promise this month to be the 
most remarkable that have ever been recorded. This will be the 
sixth month out of the nine in this year when an export of over a 
hundred thousand tons has been reported, and in previous years 
such a total was so seldom reached that prior to the end of 1894 
a shipment of that total had only been noted five times. This 
month to Wednesday night 100,813 tons of pig iron had been 
shipped from the Cleveland district, as compared with 75,737 tons 
last month, 66,389 tons in July, 84,384 tons in June, 73,099 tons in 
September, 1895, and 62,460 tons in September, 1894, all to 23rd. 
The deliveries to Hamburg and Stettin are extraordinary, and the 
advancing rates of freight are stimulating merchants to hurry away 
iron as quickly as possible. It is now expected that the aggregate 
stock of Cleveland pig iron in the district will this month show a 
decrease of 20,000 tons, and the consumption will thus be 16 per 
cent. more than the production of that description of pig iron. 
No records are ever available relative to the stocks of hematite or 
basic pig iron. The stock of Cleveland pig iron in Connal’s stores 
continues to decrease very rapidly ; in fact, on four days this month 
a decrease of upwards of 2000 tons per day has been recorded, 
and on three other days the decrease has been over 1000 tons. 
Oa Wednesday night 165,743 tons were held, this being a decrease 
for the month of 16,166 tons, and since the stock began to decline 
on July 10th, when 199,944 tons were held, of 34,201 tons. 

Prizes of pig iron are well maintained, but with such statistics 
they should be advancing. No. 3 Cleveland G.M.B. pig iron has 
generally been sold this week at 38s, per ton for early f.o.b. 
delivery, but some of the leading brands have been realising as 
much as 393, But the buyers had no alternative but to buy them, 
as in some cases they had sold such brands to continental consu- 
mers, and had not themselves secured supplies, Some of these 
second hands are said to stand to lose considerable amounts, as 
they sold these brands at 37s., and cannot buy them under 39s. 
Then the advancing freights add further to the expense. The 
brands that have to be supplied are not to be procured from the 
public warrant stores, as the makers do not allow of their brands 
being lodged there, so that what is required must be had direct 
from the makers. Cleveland warrants, owing to the large demand 
for them, have improved more quickly than other warrants, and are 
now only 8s, cheaper than Scotch, instead of 9s, No, 4 foundry is 
at 373.; grey forge, 363. 34.; and white. 35s. 9d.; all for early 
f.o.b. delivery, 

The hematite pig iron market is rather disappointing, and prices 
do not improve, though the cost of production is advancing ; in 
fact, the increases in the prices of ore recently will alone add 2s, 
per ton to the cost of making hematite pig iron. Nevertheless, 
mixed numbers of Cleveland hematite pig can still be had at 
453. 64., but the general quotation is 45s. 9d. The prize of Rubio 
ore has advanced to 13s. 6d. per ton, delivered at wharves on the 
Tees, because of the rapidly rising rates of freights. The rate 
Bilbao-Middlesbrough has gone up to 6s. 14d., or 103d. advance 
within the last month, the rise being most marked last week. On 
account of the upward movement in freights, ore merchants are 
disinclined to quote. 

A railway scheme which has been in abeyance for more than 
twenty years is again being brought forward. This is the Cleve- 
land Extension Mineral Railway. which was projected during the 
extraordinary times in 1873, and was partly constructed, but lack 
of funds caused a cessation of operations. The line was to run 
from a junction with the Loftus branch of the North-Eastern Rail- 
way, direct south, 74 Moorsholm and Gerrick, to a junction with 
the Whitby branch of the North-Eastern near Glaisdale, and was 
intended to open up a large area of ironstone in the east of Cleve- 
land. It was calculated that near the line there could be obtained 
over eighty million tons of stone. One reason why the line has 
been in abeyance so long is that the supplies of Cleveland ironstone 
already opened out have amply satisfied the demands, and have 
been nearer the furnaces, besides which so many firms use foreign 
ore. . Now it is said the supplies of Cleveland stone nearer the 
furnaces are near exhaustion, and there is a better chance for the 
opening of new fields, It is reported that the capital for the com- 
p'etion of the new line will now be forthcoming, if the North- 
Eastern Railway Company will undertake to work the line when 
made, and a memoria! is being signed by people interested in the 
trade asking the directors of the North-Eastern to further the 
project as much as possible, 

Th> demand for rails, chairs, and bars is satisfactory, but the 
inquiry is rather slack for shipbuilding, iron and steel, as well as 
for sheets. Orders for steel sleepers are few, as the Indian railway 
companies—who are the chief users of them—seem to a large 
extent to be going back to cast iron bowl chairs and creosoted 
sleepers. A very good trade in railway materials is being done 
with South Africa, and this is expected to continue, as railway 
enterprise out there is very brisk. Heavy steel rails are firm at 
£410; ; cast iron bowl chairs, £3 7s. 6d.: and ordinary cast iron 
chairs, £2 17s. 6d. per ton, all net at works, Bar manufacturers 
are so well supplied with contracts, that they can find full work for 
their mills for the remainder of the year. For common iron bars 
£5 to £5 23. 6d., less 25 per cent. f.o.t., is quoted. Steel ship plates 
are about £5, less 23 per cent. f.o t. 

Shipbuilding on the Tyne and Wear is brisk, but continues rather 
quiet on the Tees, It is reported that Sir W. G. Armstrong, 
Mitchell, and Co. have secared an order from the Spanish Govern- 
ment for two war vessels, to cost £1,500,000. Yet another new 
type of steamer has been introduced, the patentees in this case 
being Messrs. J. Priestman and Co., of Sunderland, and the type 
of vessel is to be known as the “ self-trimmer.” The first steamer 
of the kind was launched by them on Monday, and was named the 
Unique. She differs from other cargo steamers in having a raised 
central deck or superstructure, connected with the vessel’s sides by 
an intervening sloping deck. Another distinctive feature is a 
narrow platform at the side of the vessel, and at the sides of the 
raised central deck. The fore and aft ends of the ship are 
of the ordinary build. Tie advantages claimed are:—Reduced 
net tonnage, saving of trimming charges, good sea qualities on 
account of the more central disposition of cargo, and greater 
stability. 

A German firm has secured at Sunderland the right to search for 
and utilise what is known as ‘ puddlers’ tap,” on the site of some 
of the disused ironworks. This material in years past was thrown 
away as refuse from the finished ironworks, but is now being used 
in the blast furnaces for mixing with ordinary iron ore, 

The Normanby Iron Company, Middlesbrough, is converting 
a proportion of the slag it produces at its hematite iron furnaces 
into manure, and with considerable success, 
is used. The company offered prizes for the best specimens of 
potatoes, &c., exhibited at the Stokesley Agricultural Show, by 
persons who had used their slag manure, and some extraordinary 
samples of tubers were shown. 

The steam coal trade is unsatisfactory, 
of the year, which should be the briskest, 
collier.es that are running short time. Gas coals are delivered in 
good quantities, and pits are well employed, as they are also where 
coking coalis produced. Bunker coal ‘is in much better request 
than for some years, the fincreased activity in the shipping trade 


especially for this period 
but there are a good many 











having brought about the improvement. Mr. T. H. Cann, of 
West Pelton, and late of Castle Eden Colliery, has been elected 
the agent for the Durham Miners’ Association. The example of 
the Rotterdam coal merchants is now being followed by some of 
the London merchants, who have commenced to have their coal 
conveyed from north-country _ to the Thamesin steel lighters 
towed by tugs. The plant and machinery at Mr. Joseph Walton's 
Ivesley Colliery, near Waterhouse’s, has been sold by auction, and 
good prices were realised. Coke is firm at 13s, 3d. per ton, 
delivered at Teesside furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade is active in pees | all its branches, Makers and 
merchants are for the most part well supplied with orders, and the 
immediate outlook is quite encouraging. Speculative dealing in 
pig-iron warrants is, however, comparatively quiet, the amount of 
iron changing hands being much smaller than it frequently has 
been in less busy times. There is, soneeenyy, a slightly easier 
tendency in prices. Scotch warrants have sold at 46s. 2d., and 
46s. 03d. cash, and 46s. 4d, to 463, 24d. one month. Notwith- 
standing the large consumption of Cleveland iron, and the heavy 
shipments from the Tees to Scotland and abroad, prices of Cleve- 
land warrants have also been less firm in price. Transactions in 
Glasgow market this week have been comparatively few and unim- 
portant, business having been at 383. 1d. and 383. cash, and 383. 31. 
to 38s, 2d. one month. It is noticeable that there has been rather 
more inquiry for forward than for spot delivery. Hematite 
warrants have been quiet, Cumberland iron selling at 47s. 1d. cash, 
and 47s, 34d. to 47s. 24d. one month. 

The output of Scotch pig iron is maintained. There are forty- 
five furnaces producing ordinary, twenty-eight hematite and five 
basic iron, the total of seventy-eight now in operation in Scotland, 
comparing with seventy-six at this time last year, 

The makers of Scotch pigs report a steady demand, mainly for 
consumptionat home, the export department of the business giving 
little or no evidence of improvement. Govan and Monkland, 
Nos. 1 are quoted f.o.b. at Glasgow, 47s.; No. 3, 45s. 9d.; 
Carnbroe and Wishaw, No. 1, 47s. 34.; No. 3, 463.; Cl de, No. 1, 
493.; No. 3, 47s; Gartsherrie, Calder and Summerlee, No. 1, 50s.; 
Nos, 3, 48s.; Coltness, No. 1, 52s. 6d.; No. 3, 483.; Glengarnock, 
at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s. 6d.; Eglinton, No. 1, 
47s, 6d.; No. 3, 45s. 6d.; Dalmellington at Ayr, No. 1, 47s.; 
No. 3, 45s.; Shotts, at Leith, No. 1, 523.; No. 3, 48s. 6d. 

Prices of hematite are steady, merchants quoting Scotch- 
made pigs 49s, 6d. per ton delivered free on trucks at the stcel 
works, 

In the steel trade a very large amount of material is being turned 
out. 

The finished iron trade is well employed, and the demand for the 
various articles of manufacture is active, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SWANSEA last week surpassed past averages in the coal exports, 
the total exceeding 41,000 tons, but business was not brisk at 
Cardiff, the total coal exports from the collective ports being under 
275,000 tons. 

The last Cardiff quotations were as follows :—Best steam, 10s, 
to 10s. 3d.; seconds, 9s. to 9s. 6d, ; drys, 83. 9d. to 93.; best small, 
5s. to 5s. 3d.; seconds, 4s. 3d. to 4s, 64.; inferior sorts, 3s. 9d. to 
4s. House coal, best, 10s. to 10s. 6d.; No. 3 Rhondda, 10s. to 
10s. 3d_; brush, 93. to 9s, 34.; small, 83, to 8s, 3d.; No, 2 Rhondda, 
7s. to 7s. 6d.; through, 63. to 6s. 3d., small, 4s, 6d. to 4s, 9d. 
Swansea figures :—Steam, 9s. to 10s.: seconds, 8s, 3d. to 9s.; small, 
4s, 3d. to 4s. 6d.; anthracite, best, lls. to 11s, 3d.; seconds, 9s, 
to 10s. Bituminous, No. 3 Rhondda, 9s. 6d. to 10s.; No. 2, 8s. 6d. 
to 9s. 6d. Monmouthshire, shipped at Cardiff, Western Valleys, 
8s. 3d. to Ss, 6d.; Eastern, 7s. 9d. to 8s, 

Schemes for the prevention of underselling coal in South Wales 
and Monmouthshire are now on the eve of being made public, one 
by the men, and the other by Mr. D. A. Thomas, who is under- 
stood to be compiling an exhaustive review, bristling with statistics, 
upon which he bases his suggestions. The scheme of the men will 
also soon be public property. Iam enabled to give a forecast. It 
aims at a federation of the masters and the men by a sort of co-opera- 
tion, which shall effectually prevent owners from selling coal belowa 
fixed minimum. There is to be a federation of the coalowners, and a 
strong organisation on the part of the whole of the men, 120,000 in 
number, and in this scheme the men will practically hold the whip. 
If a single coalowner cuts the price down in a contract which he 
has made, the proper constitutional month’s notice will be given to 
him, and the men will withdrawn from his pits. What will 
become of them? Well, the adjoining coalowners will be asked to 
take on as many as possible, and the men’s Union will support the 
others until the “ traitor” owner has come to his senses- Amongst 
the clauses in the proposed agreement, are some directed to 
prevent the trade being exploited by middlemen. The scheme is 
now in readiness for the next meeting of the Sliding-scale Com- 
mittee, when an interesting discussion may be expected, 

Patent fuel, Uardiff, is at 93. 9d. to 10s. 3d.; Swansea, 9s. 9d. to 
103.; trade moderately brisk. Coke continues in excellent 
demand, especially at Cardiff ; prices, 14s, to 22s,, according to 
quality. Pitwood is improving in demand, 14s, 9d. Iron ore 
slightly firmer, prices 11s. to 12s., according to quality, all Cardiff 
Swansea prices per Naylor, Benson and Co. Tafna, lls. Rubio, 
12s, 3d. ex-ship. 

In the iron and steel trade, consequent upon the heavy rains, 
action has been the order of the day all round. 

The Swansea district, which I visited personally lately, continues 
to show in many respects a brisk and promising appearance, though 
the tin-plate outlook is still far from satisfactory, 

In the Briton Ferry district last week eighteen mills have been 
busy, and the make of hematite ig iron at the Briton Ferry 
Works was uptotheaverage. Foxhole Works have been hampered 
by non-arrival of bars. Two mills at the Duffryn remain idle. 
Good work is reported at the Beaufort and Forest Works, Morri- 
ston and the Midland; and the Glanyrafon and Clydach Works are 
in good form. 

The following quotations were current on Change this week :— 
Pig iron, weaker; Glasgow warrants, 46s, 14d.; Middlesbrough 
No. 3, 38s, 14d.; hematite, 45s, 1d.; Wels bars, £5 10s. to 
£5 123. 6d.; iron and steel plates, £6 17s. 6d.; steel rails, heavy, 
£4 12s. 6d. to £4 lds.; light, £5 12s. 6d. to £5 15s. ; semer 
steel bars, £4 7s. 6d. to £4 10s. ; Siemens bars, £4 10s. to £4 12s. 6d. 
Tin-plates, makers’ quotations:—Bessemer steel coke, 9s, 9d. to 
10s.; Siemens, 10s. to 10s. 3d.; ternes, 17s. 3d., 18s, 3d., to 22s. ; 
best charcoal, 13s. 9d. to 14s,; wasters, 6d. to 1s. less block tin, 
£57 17s. 6d. to £58 ; lead, Spanish, £11 5s. to £11 7s. 6d.; 
English, £11 7s. 6d. to £11 10s, 











NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE continental iron market continues to show much activity ; 
quotations advance, 

Concerning the Silesian iron market there is but little of interest 
to be noted, demand and sale having remained ver lively during 
the past week, and there is likewise considerable satisfaction 
expressed with regard to the condition of prices. A good deal of 
work has been secured in the pig iron department, both home and 
foreign requirements being large. The rolling mills are sy Pen 

ine is 


to be fully occupied, for though the activity in the building 





gradually becoming less brisk, there is still a considerable amount 
of orders offering for girders and sectional iron, and the plate 
business is also very animated. 

The iron industries in Austria-Hungary continue in the same 
steady position that was noticed before. Alterations in demand 
or prices have not occurred since last week, but the tendency is 
all upwards, and there has perhaps been a somewhat better trade 
doing in merchant iron lately. Pig iron sells briskly on the whole, 
Exports are limited, and the prices realised must be regarded as 
unsatisfactory, which is due to a very keen and, in many in. 
stances, successful foreign competition. 

Not much of special interest can be reported with regard to the 
French iron market, the condition of affairs remaining much the 
same as during former weeks. Demand and consumption are 
healthy, and prices offered leave a fair profit generally, Paris 

uotation for bars is 165f. p.t., for girders 175f. p.t. is asked ; 
Fa is, however, rather a weak tone to be perceived in bars, and 
they have in a few instances been sold at 50f. below the list 
price. At Neuves-Maisons an additional blast furnace has been 
blown in last week. French export in iron and steel during the 
first seven months of present year shows a strong increase against 
1895; in raw and malleable iron 5500 t. were exported, and 
12,000 t. steel, of which 500 t. were plates, while in rails 600 t. less 
were exported this year than in the year be‘ore. Exports in iron 
ore during the same period amounted to 128,021 t., against 
105,924 t. in 1895; import in iron ore was 1,072,912 t., of which 
720,000 t. came from Germany, 285,300 t. from Spain, 43,800 t, 
from Belgium. 

The iron and steel works in Belgium are all very busy, the 
animated demand that has not only continued, but even increased 
upon the week, speaking well for the healthy condition of affairs, 
According to the Moniteur des intérets Matériels, the profit realised 
by the Compagnie Cockerill during the past year was about 10 per 
cent. higher than in the previous year. 

A change in the thoroughly satisfactory state of the Rhenish- 
Westphalian iron market has not taken place since last week’s 
report, Of the rises in quotations which have here and there been 
noticeable, that for Siegerland iron ore is the most remarkable, 
amounting to M. 1 p.t. for raw spathose ore, and M., 1°30 p.t. for 
roasted ditto. Output of the Siegerland ore mines, though con- 
siderably higher now than in early summer, goes into immediate 
consumption. Heavy purchases are likewise reported in Nassau 
red iron ore, list quotations for the 50 p.c. contents being M. 10°50 
p.t., net at mines. Luxemburg-Loraine minette is getting firmer 
from week to week ; red minette, 40 p.c. contents, being paid with 
M. 3:20 to 3-40 p.t. ; while inferior sorts fetch M. 2 50 to 2 80 p.t., 
net at mines, 

A strong tone marks the pig iron trade. Contracts that reach 
far into the second quarter of next year are by no means scarce, 
and the blast furnace works, though vigorously engaged, expe- 
rience considerable difficulty in satistying their customers. Present 
list quotations are :—Basic, M. 57°20 p.t., free place of consump- 
tion; foundry pig No, 1, M. 65; No. 3, M. 57 p.t.; German 
Bessemer M. 60 to 61 p.t. at works ; forge pig, No. 1, M. 55 to 
56 p.t.; iron for making steel, M. 56 to 57 p.t. f. Siegen ; Luxem- 
burg forge pig, 58f. p.t. f. Luxemburg; Spanish hematite, 
M. 72 p.t. f. Ruhrort, Spiegeleisen, M. 59 to 60 p.t. at works, 
Scrap iron is very firm in quotation. Billets and blooms fetch 
M. 88 to 90 p.t.; ingots, M. 95 p.t. Nearly all the rolling mills 
hold good orders for the next two quarters ; bars and angles con- 
tinue in steady demand, and the good merchant qualities stand on 
M. 131 p.t.; the same in basic, M, 126 p.t.; in Bassemer steel, 
M. 136 to 140 p.t., all free Dortmund or Cologne. Rivet iron 
realises M. 145 to 150 p.t.; rivets, good merchant quality, M. 
200 p.t. Some fair contracts are reported in light section rails for 
delivery next year, and the prices fixed —-M. 105 to 109 p.t.—are 
about the same as those paid at present. The heavy consumption 
in grids continues, and neither the works nor the dealers have 
been able to replenish their stocks. The activity at the girder 
mills will, therefore, continue brisk for some months ahead ; basis 
price shows no alteration since previous weeks, being M. 98 p.t., 
free Burbach, or M. 110 to 112 p.t. free Rhenish-West- 
phalian districts. The employment at the wire mills is tolerably 
good, but quotations are rather the reverse, and there is only 
very little prospect of an advance. Present quotation is M. 107 
to M. 110 p.t. for export, and M. 140 p.t. for home consumption, 
drawn wire fetching M. 125 p.t. The plate mills are extremely 
busy ; and though prices have not been official] y raised, an allow- 
ance of M. 5 p.t. is willingly granted for orders for immediate 
delivery. Heavy plates and those for boiler-making purposes are 
quoted M. 225 to 235 p.t.; tank ditto, M. 160 to 165 p.t.; boiler 

lates, Siemens-Martin, M. 150 to 155 a tank, Siemens-Martin, 
M. 135 to 140 p.t.; the same in basic, M. 130 to 135 p.t. Siegen 
thin sheets, M. 160 p.t.; in basic, M. 135 to 140 p.t. The railway 
and engineering departments are well and satisfactorily occupied. 
In cast iron tubes demand has become strcnger from week to week, 
and prices have been steadily increasing for some time past ; 
exports in tubes have also improved, and there is a continual 
decrease in stocks to be noticed, while prices naturally tend 
upwards, 

The German steel pen manufacture is undoubtedly one of 
those branches that are suffering most from the keenness of 
foreign competition. It is true that within the last ten years 
the business in steel pens has been developing favourably, and 
demand, both on home and on foreign account, has slightly in- 
creased ; but three to four times as many steel pens are 
ported from England as are sent from Germany. 
last fifteen years German import and export in pens was :—Import, 
1,690,000 kiJos., worth M. 16,353,000 ; export, F100 kilos, worth 
M. 2,696,000. Import rose from 280,300 kilos. in 1881-83 on 381,600 
kilos for the three years from 1893 to 1895, while export only 
shows an increase from 67,200 kilos. on 105,200 kilos. Import 
chiefly falls to England ; during the three years 1893-95 369,700 
kilos. were imported from England, while from France only 
10,000 kilos. were received. Austria-Hungary, on the other hand, 
is the principal market for German steel pens, consuming no less 
than 43,800 kilos, during the last three years ; Switzerland, 
Russia, and Belgium come next. 

According to official statement, value of French import during 
the first eight months of present year was 2,622,850, 0008, against 
2,407,620,000f, for the same period the year before ; value of ex- 
port during the same period amounted to 2,210,295,000f., against 
2,141,766, 000F. 
1g following shows value of German import and export 


since 


Import. Export. 

1000 marks. 
1895 .. Gea 4. ok es 3,424,076 
1894 .. 4,285,538 8,051,480 
1893 .. 4,134,079 3,244,562 
1892 . 4,227,004 3,150,104 


While in 1895 import was 394 million marks less than in the 
year before, export last year shows an increase of 372 million 
marks against the previous years, 

Value of import and export to the different countries was, in 
1000 marks. 


Import from Export to 
1895 1894 1895 1894 

Great Britain 578,362 608,640 678,131 634,350 

_.. gras 568,795 543,938 220,881 194,806 
Taint Cee] «+ oe 525,480 581,749 435,766 401,653 
United States of America 511,708 582,989 868,699 271,115 
2. + ee 229,922 214,049 202,769 188,130 
eee 179,194 171,628 159,186 149,888 
Low Countries... .. 164,381 199,179 245,133 244,017 
British East India .. 162,128 164,180 44,661 89,160 
. ares 145,942 141,436 83,875 82,470 
Switzerland 144,516 136,228 219,029 188,337 
Argentina .. 188,487 103,940 37,474 .. 80,218 
B i ae 114,821 91,278 .. 75,191 .. 57,011 
British Australia 113,681 97,751 .. 22,869 20,834 
Denmark .. .. 78,081 .. 78,426 .. 100,877 83,387 
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THE PATENT JOURNAL. 


Cadersed from * The Mlustrated Oficial Journal of 
Patents.” 


Application for L Letters Patent. 
*,* When inventions have been “communicated "’ the 
“name and address of the communicating party are 
printed in italics. 


9th September, 1896. 


Cyc e Brakes, F. W. Crewdson, London. 
CYCLE BRAKES, A. B. Wilson, London. 
SACRAMENTAL Cask, H. Eummelen, Vancouver, 
“British C ylumbia. 


19.932. 
19 938. 








19,935. Borries, &c., J. Creasy and H. Everest, 
London. 

19936. Maxine ArtiricIaL Stong, &e., J. Steiger, 
London. 

19.937. Reversinie Seats for Tramcars, G. Nobes, 
London. 

19.938. Arr Morsteners, E. Schneider, London. 

10,929. Improvine Crrcucation in Pipes, J. T. Stokes, 
London. 

19,940. Coat with Tater-proor Watcn, R. Anderson, 
London. 

19941. Burners of Hyprocarson Lamps, C. T. Lee, 


Londen. 
19 942. Water and other Draw-orr Taps, J. Holloway, 
London. 


19,943. Brusnes for CLeanina Borties, F. Lyne, 
London. 

19,944. Brusnes. O. M, Farrand, London. 

19,945. Toy, F. Weber, jun., London. 

19.946. Compounps of INpoxyLic Acrips, R. Blank, 
London. 

19,947. Burrinc Automatic Coup .inos, A. B. Ibbotson, 
London. 

19,948. INserTING and Trimminac Macuine, R. N. 


Adams, London. 
19,949. PROPELLING Boats, T. J. L. Mayer. London 
19990. Dyermsc Animal, &c., Fipres, M. Beéraud, 
London, 











19,951. Woot Dryinea, J. MeCreath, London. 

19,952. Puttey Lupricatinc Mecuanism, O. Howl, 
R ch! ig 

19,953. Propucina Gas for Ligutinc, G. Kremer, 
London. 

19,954. ArRtiviciaAL Sitk, P. A. Newton.—(A. Nobel, 
France.) 

19955. SeLr-acrinc Srereopricon, L. H. Hart, 
London. 

19.956. Supptyinc Oi to the Scarp, E. Bishop, 
London. 

19,957. Manrves for INCANDESCENT Burners, H. Well- 


stein, Liverpool. 

19,958. Taps for BarRRets, J. 
Freeman, Liverpool. 

19,959. Brakes for Preumatic 
Liverpool. 

19,960. Rouis for Mitts, W. P. Thompson, 
Leleur, Fravece.) 

19,961. MouLpino Cog 
Renk, Germany.) 

19,962. ARTIFICIAL Rupes, W. P. 
and Leleux, France. 

19,963. Two-REEL SEWING 
London. 

19.964. Screw Spanner, 
London. 

19.965. Bicvete Gear Cases, J. V. 
Davenport, London. 


Thornber and J. E. 


Tires, P. van Gelder, 
(Gin and 
-WHEELS, W. P. Thompson.—(J. 
(Gin 


P. Fricker, 


Thompson. 
Macnines, W. 
W. Miiller and W. 
Pugh 


Mlissen, 


and H. 


19,966. Arr Motors, C. Tamanzeff, London. 
19,967. Drivine Cratins, G. C. Marks.—(L. 8. Crandall, 


Unit 


19.968 


ed States.) 
WHEELS 

London. 

39. UNDERGARMENTS, T. J. Larkin, 

70. Cyeres, 8. Zungl, London. 

19971. Drivina Cuatns for Cyc.ies, 
London. 

19 972. Tires for CycLte Wueers, &c., E. Landfried, 
London. 


and Tires for Cycies, J. H. Lee, 


London. 


19,6 





E. Landfried, 


19,973. INcaANpDescent Gas Burners, P. Bode, 

London. 

19,974. Fixinc CANDLES in Sockxers, J. V. Kelly, 
don. 





» Typewriters, J. C. Fell.—(The Yost Writing 
“Ma hine Company, United States.) 
CoLtournina Matters, O. 

evke vormals Meister, Lucius, 


many. 
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Imray.—{ The Farb- 


and Briining, Ger- 





. Pyweumatic and INFLATABLE Tires, J. E. 
Linne tt, London. 

19,978. Captive BaLLoons, A. Riedinger, London. 

19,979. Gas Licuts, A. Rolf, London. 

19,980. Boors and Sxogs, R. Elsdon, London. 

19,981. Pweumatic Tires, C. H. Moore and 
London. 

19,982. Steam Borter Furnaces, G. 
Fox, London. 

19,983. Tait. Coupiixas, W. H. 
United States.) 





J. Weil, 
Cooper and 8. 


Munns.—(//. 


Gai, 
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19,984. Makina Cioars Séir-ianitina, C. Cormier, 
London. 
19,985. RupBer Tires of Roap VEHICcLEs, J. Ridge, 


Sheffield. 

19,986. DOUBLE-ACTION 
Kilkishen. 

19.987. Lapres’ CycLe Skirt or Hasit, W. P. Brough, 
Kettering. 

19,988. Preumatic Sore, 8. C. Clements, London. 

19,989. Triver, W. G. C. Reed, London. 

19,990. Cycte Gear Cases, W. H. and B. H. Jones, 
Wolverhampton. 


Sarety Brake, J. Hanley, 


19,991. ApsusTine Swine TorLet Grasses, J. G. Carter, 
London. 

19,992. Lapy or GENTLEMAN’s CoLLarR, D. Anderson, 
London. 

19,998. Boor Trees, A. J. Waggett and J. Harvey, 
Brighton. 


Busks to Corsets, M. H. 


and J. B. Colbran, 


19,994. ATTACHING Ladd, 
Swansea. 

19,995. Fire-pLaces, L. 
London. 

19,996. Toy, F. 
chester. 

19,997. GEAR 
Nuneaton. 

19,998. Bearine Cups for Cycies, H. Hodges, Christ- 
chure’ h, Hants. 
999. URaniocraT for AERIAL NAVIGATION, J. 8S. 
' George, London. 

20,000. SaucePAN ATTACHMENT, E. Gilbert, Derby. 

20,001. Matrix Percu SLEEPER, J. Flemming, Middles- 
brough. 

20,002. Stentina ApPpLIANCEs for Guns, W. H. Donnan, 
Stafford. 

20,003. Crane Foot, C. Lewis, Blackburn. 

20,004. Water and Stream Cock, H. Ward 
Nock, Birmingham. 

20,005. Drivina Gear of Cycries, &c., J. Ho-zic, 

and J. Atkinson, Man- 


G. I. Bratt 
and J. 
J. W. 


Farnworth Atkinson, Man- 





Cases for CycLEs, Smallman, 


and F, W. 


Glasgow. 

Toy, F. Farnworth 

20,007. VentiLaTors for RAILWAY CARRIAGES, «’. Roch- 
ford, Liverpool. 

20,008. Driving Mecuanism of Cycies, E. Griffiths, 
Liverpool. 

20,009. Propucinc Motive Power, A. F. Edwards, 
London. 

20,010. Bexrt, J. a. London.. 

20, 011. CycLE Cuains, E. C. B. Smith and 8. Bonsor, 
Birmingham, 

20,012. Cain SwiveL, W. E. Tooby, Liverpool. 

20,013. CycLe Sappies, E. Lycett and W. Homer, 
Coventry. 

20,014. Bearinos, G. Townend, sen., and Townend 
Brothers, Coventry. 

20,015. Lawn Mowsrrs, A. Gilchrist, Glasgow. 





20,016. METALLIC 
Curry. Glasgow. 

20,917, Borer INDICATORS, 
Hinton, Southsea. 

20,018. Cycies, R. Collinson, Manchester. 

20,019. Portapnte GLassHouse, W. Povey and C. H. 
Steward, London. 

wan ICK-DRYING Paints and VARNISHES, E. Wood, 
zondaon 

. Wiyprino and Havutine Enornes, W. Morgans, 


W. Fletcher, 


PackinG for Piston-rops, H. R. 


C. W. Gauntlett and J. W. 


20, 022. Wire Currer for CueesE, &c, 
Glasgow 

20,023. FOLDING or COLLAPSIBLE ANcHORS, F. Angus, 
Middlesbrough. 

20,024. Maxina CanpLe Wicks, J. 8S. Hargreaves and 
Ww. Cleag. Manchester. 





20,025. Corton Grins, B. A. Dobson, Manchester. 

20,026. Wire Worxina, A. J. and A. P. Cope, Bir- 
mingham. 

20,027. Giazep Bricks, Tires, and Srass, W. R. 


Aitken, Glasgow. 

20,028. Prainrep WATERPROOF Goons, 8. Wiener, Man- 
chester. 

20,029. Prorrctinc INcANDEScENT Gas Liauts, J. L. 
Shepherd, Birmingham. 

20,030. SeaLtna Metatuic Cans or Vesse zs, R. W. Elvy, 
London. 

20,031. Knickernocker Skirt, D. W. Cottin, London. 

2. Garrers and Lecornes, W. Fothergill, Brad- 





20,033. TupEs, 8. Baxter, Nottingham. 

20,034. ATTACHING ADVERTISEMENTS to 
Wardle, Burton-on-Trent. 

20,035. Evecrercac Batteries, D. Mathien, London. 

s' ToweL Suspenper, M. J. Smith, Brad- 


3. LADIE: 
Tires, P. M. 


Toys, W. 


d. 

20,087. Wert Rims and Pyevmartic 
Staunton, Dublin. 

20,038. PorTtaBLe Hovper for Satr, &c., 8. A. Johnson, 
London. 

20,0389. SeLF-LEVELLING Berrus for Surps, J. L. Stout, 
London. 

20,040. SantTaRvY TOWELS, 
Barclay, London. 

20,041. AppLiance for Ripino 
London. 

20.042. Morors, W. Woolidge. Southampton. 

20.048. INTERNAL ComBusTION Moror, F. O'C. Prince, 
London. 

20.044. Castors, ©. Wellin, London. 


A. Southa'l and T. and J. 


Cycies, T. S. Safe, 


20.045. Dryina Moist Garments, W. A. E. Henrici, 
London. 

20,046. Securina Covers to Tires, E. W. Beech, 
London. 

20,047. ConveRTING Motion, G. Viggars, London. 

20,048. Carts. E. Pratt, London. 

20,049. Roap Rouvers, E. Pratt, London. 

20,050. SrRAIGHT-BAR KNITTING Macuines, H. Wilkin- 
son, London. 


20.051. TuRNinG Over Leaves, W. J. Moffatt and E. A. 
Knapp, London. 

20,052. Mupauarps, H. Kiddier, Nottingham. 

20.058. STRAIGHT-BAR KNITTING Macutnes, H. and I. 
Rhodes, London. 


20,054. Urn for Conrarntna Liquips, W. Oschwald, 
London. 
20,055. Vessets, G. D. Howard.—(J. Smith, United 


States. 

20,056. Opservine the Roiuine of Surps, A. Mallock, 
London. 

20.057. STOPPING 
London. 

20,058. Game, J. Osmond, London. 

20,059. Suerve Linxs, C. 8. Hopkins, London. 

20,060. Batt Bearinec AXLE-bpoxes, W. H. Edgerton, 
Birmingham. 

20,061. Fitaments for ELtecrric Lamps, J. A. Sinclair, 
London. 

20,062. Fitaments for ELecrric Lamps, J. A. Sinclair, 
London. 

20.063. Bicycte HanpiEs, C. W. Lees and R. E. Eades, 
London. 

20.064. Crocuet Hooks, C. Pethybridge, London. 

20.065. Meta Tupes, E. C. F. Otto, London. 

20,066. Groves, W. R. Lake.—(L. Lichtenheim, United 
States.) 

20 067. Wiepow Butnps, R. Friedrich, London. 

20,068. eg ay of CaLorine Gas, W. R. Clarke 
and the United Alkali Company, Ld., London. 

20,069. Expiosives. W. P. Thompson. —(la Société des 
Erplosifs Industriels, Belgium. ) 

20,070. BurotarR Avtar, M. P. McDermott and J. L. 
Campbell, London. 

20,071. ExtineuisHinG Apparatus, W. Worthington, 
Liverpool. 

20,072. Toy, R. Scheibler, London. 

20,073. Ho_pinc LaptEs’ Bonnets, I. Fréchette, Liver- 
001. 

20,074. Storace of ACETYLENE, G. W. Gaskell and 
R. R. Gibbs, London. 

20,075. BicycLe HanpLe-Bars, T. Neal, Liverpool. 

20.076. Bicyc.e Frames, T. H. Brough and W. Dibb, 
Manchester. 

20,077. Primary Batrerizs, T. F. Boland and C. 
and H. C. Hubbell, London. 

20 078. Boot Sote Sewrno Macurne, W. Clark.—{The 
Deutsche Nihmaschinenfabrik J. Wertheim, Germany.) 

20.079. Utitisinc Current from Dynamos, E. B 
Wright, London. 

20.080. Makina PHoroGcRapHic Fivas, A. C. Edwards, 
London. 

20,081. Tires, J. G. Ingram, London. 

20,082. Loose Currs, J. H. Kinsman, London. 

20,088. Generators, W. W. Hughes and 8S. Willson, 
London. 

20,084. TREATMENT of Peat, W. W. Hughes and S. 
Willson, London 

20.085. Sprinos, F. Tasker, London. 

20,086. ARMATURE for DyNAMO-ELECTRIC MACHINES, G. 
Offermann, London. 

20,087. PuriFYING FEED-WATER, J. 
London. 

20,088. BREECH-LOADING SMALL-ARMS, H. W. Holland 
and T. Woodward, London. 

20,089. PLanina VENETIAN BLIND Latus, J. Hathway, 
London. 

20,090. GENERATING ACETYLENE Gas, E. Chesnay and 
L. Pillion, London. 

20,091. Cyces, E. Landfried, London. 

20,092. DeracHaBLE CHAIN WHEEL and CRANK, J. R. 
Vellacott, London. 
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20,093. Spoons, A. J. Wallis-Tayler, London. 

20,094. Core Pipe, W. Bund, Swansea. 

20,095. Reversinc Switcn, F. H. Royce and E. 4 
Claremont, Manchester. 

20,096. Reparrinc PuncturEs in Tires, M. Fuller, 
Lichfield. 

20,097. Secret ENVELOPE, R. Garnell. Belfast. 

20,098. BuckLE, R. Dewsbury, Walsall. 

20,099. Tor Crips, F. A. Rhodes, Birmingham. 

20,100. YARN Winpina Macuinery, J. Farran, Man- 
chester. 

20,101. Jorvers’ Bencn Stop, J. Perrin and A. Nun- 
week, Keighley. 

20,102. Winpow Buinp Sprina Rack, 8. H. Fielding 
and T. Rushton, Bolton. 

20,103. Cycte CHAIN ADJUSTMENT, P. T. and H. 
Godsal, London. 

20,104. Uriiisation of ACETYLENE Gas, B. V. Dyken, 
London. 

20,105. DeTacHABLE Suips’ Capins, T. Ashington and 
A. B. Spring, Nottingham. 

20,106. Seconpary Barreries, 8. A. Rosenthal.—(S. J. 
von Romocki, Germany.) 

20,107. Diaries, W. Fleming and A. C. Thomson, 
Glasgow. 

20,108. Stup, W. O. Chisholm, Glasgow. 

20,109. Cycie Sappues, J. B. Brooks, Birmingham. 

20,110. Bearines of Cycies, A. E. and J. R. Coombs, 
Birmingham. 


Pounctures in Tires, J. Osmond, 


von Grubinski, 





20,111. Tin Opener, J. Southan and J. Brady, Wol- 
verhampton. 

20,112. ALaRM Beis 
Aberdeen. 

20,113. Orn Enarne, J. Sonthall, Worcester. 

20,114. Manprit, J. Garvie, New Southgate. 

20,115. Covertne Srrinas with Fry Pasre, R. W. C. 
Strong, Reading 

20,116. Swimmine Doi, E. Hodgson, Glasgow. 

20,117. Brown Brean, W. Wilkie, Glasgow. 

20,118. Stop MECHANISMS, B. Draper and W. and T. D. 
Bayliff. Liverpool. 

20,119. Evastic Tires for Cycie3, J. N. 
Birmingbam. 

20,120. Cicaretres, J. F. Davis and Cope Bros. and Co., 
Ld., Liverpool. 

20,121. OverHEAD ELeEctric Conpuctor, J. M. Munro, 
Glasgow. 

20,122. = J.C. Lee, Halifax. 

20,123. HANDLE Bars for Bicycies, M. Menzel, Bir- 
mingham. 

20,124. Taps, F. Pinder and W. Crabtree, Bradford. 

20,125. Gas, W. Young and 8. and T. Glover, Peebles. 

20,126. DecoratiING Picture Frames, O. Liepmann, 
Glasgow. 

20 127. Lever Crank for Bicycies, C. T. Cullimore, 
Dublin. 


for Cycies, T. R. Watson, 


Barnsby, 


20,128. MovaBLe Cuan for Mart Cart, C. W. Clark, 
Hove. 

20,129. SicHt-reeEp Lupricators, A. Bolton, Black- 
bura 


20,130. “Assistinc ComEusTION of Fue., D., A., and F. 
Waddell, Wishaw. 


20,131. Prates and SHeets of Coprer, &c., W. Roberts, 
20.132. Hermetic CapsuLe for Borries, J. J. Pilley, 
ndon. 

20.183. Ramtway CARRIAGE TABLE, J. C. Mason, 
London. 

20,184. Cook1nG UTensizs, T. Llewellyn, London. 

20,185. Writinc Paps for TeLepnones, A. Simmons, 
London. 

20,136. Turntina Leaves of Books, A. 
Birmingham. 

20,137. Cycut Fork Ewnps, H. P. Cook and J. 
Birmingham. 

20,138. RarLway Foo or Sounp SiGNALuina, R. Burns, 
London. 

20,1389. Rartway CaRRIAGE Winpows, &c., R. 
London. 

20,140. Fire Escapr, F. Scherrer, London. 

20,141. Tires for Moror Car Wuee ts, J. E. Hopkia- 
son, London. 

20.142. Cyc_e Sappies, W. Clifford, London. 

20.143. PREVENTING VipRaTION of Cycles, W. 
London. 

20,144. EnvetoreE BorpEeRING 
Germany. 

20,145. JAR CLosine Devices, A. J. Boult.—(Beger and 
Markworth, Germany.) 
20,146. Joints for CycLe 

London. 


A. Melville, 


Cox, 


Burss, 


Jones, 


Macuines, H. Muth, 





Frames, J. R. Trigwell, 


20,147. Bicycues, Tricycies, &c., R. J. Eke London. 
20,148. PREPARING VEGETABLE Freres, R. ike, 
London. 


20,149. Inksranps, C. H. Gardner, London. 
20,150. Garments, H. W. Hummel, London. 


20,151. Fur Sewmnc Macuines, &c., 8. M. Jacoby, 
London. 

20,152. Propucine Printep Lagets, W. R. Landfear, 
London. 


20,153. Winpows, A. Erlin, London. 

20,154. Tannine Skins, R. W. James.—(S. 
Italy.) 

20,155. Draintnc Boarp, 8. Austin, Manchy ster. 

20,156. Fue, P. R. de F. d’Humy, Liverpool. 

20,157. Curntinc APPARATUS for FEATHERS, W. 
Manchester. 

20,158. Gear Guarps for Cycies, H. C. Bulbeck, 
London. 

20,159. Preventine Suips Srnxinc, &c., E. Berlan, 
London 

20, po SzranaTixo GRANULAR MATERIAL, W. 


Alinonda, 


Scott, 


Seltner, 


20,161. Sane-rnceutiap VEHICLES, E. J. Pennington, 
London. 

20,162. PLoucus, A. Cayatte, London. 

20,168. Burrons for Garments, H. 
Leblanc, France ) 

20,164. Borr.es and other Containers, A. J. Haerens, 
London. 

20,165. Currers for FrrrEwoop Sticks, C. F. 
London. 

20,166. Or. Burners, T. Clarkson and H. C. 
London. 

20,167. VenicLe Tires, H. Lindsay-Bucknall and D. 
Walker, London. 

20,168. CycLe Tires, H. H. Leigh.—(@. Chamboredon, 
France ) 

20,169. Hatcnway Cover BULKHEADS, M. T. Johnston, 
London. 

20,170. Motors, 


H. Lake.—(A. 


Parsons, 


Capell, 


A. Steer and W. H. Weller, London. 


20,171. Hypravuuic Hotstinc Device, J. W. Brown, 
mdon. 
20,172. Fittertinc Dust-LapEN Air, W. R. Reffell, 


London. 

20,173. Detrecror ENveLope, J. W. 
Hussey, London. 

20,174. Sp1ke Bott or Screw, B. Corrick, Norwich. 


Sutton and G. 
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20,175. Printinc Macuines, W. J. Ellis and G. H. 
Hooper, Southend on-Sea. 

20,176. Lusricators and Lusricatine, J. H. Lloyd- 
Verney, London. 

20,177. WasHine Brusa, J. W. Bull, Peterborough. 

20,178. Apsustinc CHarns, E. J. Newell and J. P. 
Nicholson, Nottingham. 

20,179. PHoroGRAPHIC WASHING Rack, O. F. Lehmann, 


Paris. 

20,180. Tires for BicycLes and VeHIcLEs, J. Adair, 
Waterford. 

20,181. Sprsntnc and Twistinc Macuiner, R. C. 


Willey, Bradford. 

20,182. PReveNTING WiInpow AccIDENTs, T. Tomlinson, 
Halifax. 

20,183. Kinetoscopres, J. Hamer, Halifax. 

20,184. InFLators for Cycie Tires, W. 
mingh: am. 

20,185. CrcLe INFLators, F. Turvey and A. Peddie, 
Sunderland. 

20,186. GLoBE CLEANING 
Sutton. 

20,187. PNEumatTic HanpLEs or Rests, P. R. 8S. Shrap- 
nel, Coventry. 

20,188. CarRIAGE Bopies, H. 
London. 

20,189. Cuimney Ports, S. J. Cairns, Manchester. 

20,190. BicycLe Hanp es, W. J. Tanner, London. 


White, Bir- 
Cripps, 


Macuines, F. 8. 


and C. E. Cowtan, 


20,191. Vatve for Enaines, A. Cryer and H. Baker, 
ndon. 

20,192. CycLes and other Carriaces, T. Sloper, 
Devizes. 


20,198. Ranaes, The Masborough Foundry Co., Ld., 
and H. Boardman, Rotherham. 


20,194. TrrEs, T. Rowley, Manchester. 


20,195. BRAKE MecuanisM for Venicces, A. E. Astley, 
Liverpool. 
20,196. ABSORBENT Mepicat Fasrics, W. Jowett, 


Manchester. 

20,197. Scissors, A. Lloyd, Birmingham. 

20,198. Burron Hook and GLove BurTToNeER, 
Twigg, Birmingham. 

20,199. Dress Guarps for VELocIPEDEs, L. 
Coventry. 

20,200. FiusHine Cisterns, W. Swain and J. W. Gallo- 
way, Keighley. 

20, Soe Speep RecuLaTinc MecuanisM, E. B. Fenby, 


A. C. 


Lenton, 


90,202. Has Tackers for Boots, &c., W. H. Dorman, 
Stafford 


20,203. Low Water Sarety Vatve, J. A and §. 


F letcher, Manchester. 





20,204. Steav Borers, P. and J 
D. Murray, Glasgow. 

20,205. Batas for Domesric 
Manchester. 


Houston, J. Alston, 


Porp 33, E. Codling, 


20,206. Learner Coverep Rowers, A. Mills, Man- 
chester. 
20,207. Barres, E. Ball, Walsall. 


20,208. Bi-rartrarz of Portas Sussrirute, G. M. L. 
Irvine-Moore, Lasswade, N.B. 
20,209. CHARGING Gas Propucers, W. C. Thomas, 





Stockton-on-T 

20,210. VeENTIL ATION of Casks 
London. 

20,211. AtracHtnc WrRiNGERs to Sryxs, D. 
Glasgow. 

20,212. Game, G. G. Wright, Glasgow. 

20,213. Tire for CycLe WHEELS, &c., K. 
Glasgow. 

20,214. Tretiis Girpers and Beams, J..A. Vierendecl, 
Brussels. 

20,215. Last for Boots, 

20,216. InLumMINaTING, W. 
Manchester. 


and Vessets, A. Fey, 


McQuarrie, 


I. Reynclds, 


A. Cajot, Brussels. 


Watson and R. Huison, 


20,217. Swircues, J. H. Tucker, Birmingham. 

20,218. Switch Points for Tramways, R. 8. Mason, 
Birminghai. 

20,219. Gearine of Sarety Bicycies, L. V. Duncan, 
Glasgow. 

20,220. Preventinc Pitrertne of LeTrTerR-BoxeEs, 8. 


Martin, Southsea. 

21. Sappies for VELOCIPEDESs, 

ondon. 
Sc 


&c., M. Guthrie, 







WED Fier and Jornt, G. and W. Vickery, 





unto. 

23. CLEANING or BEATING FLour Sacks, C. Meineck>, 

mdon. 

20,224. Srraw and other Presses, J. Martland, Liver- 
pool. 

20,225. OBTAINING 
London. 


Eruer from Gases, P. Fritz che, 


20,226. Pua Key, G. Bowden and A. G. F. Frown, 
London. 
20,227. Gairers and Leucines, &c., E. A. Quelch, 


London. 


20,228. Examininc AiR Tupes of Tires, G. Minor, 
London. 

20,229. Lapies’ and other Dresses, G. H. Halley, 
London. 

20,230. Type Writers and Type, W. Litchfield, 
London. 


:, London. 
A. Etzonsberger. 


Harr Pin, C. W. Hughe 
Urns for RETAILING CoFFEE, 


20,231. 
29,232. 


London. 


*- ADJUSTING Gear fcr Cree, H. A. Chaplin, 





20,234. Cycur Frames, C. H. Crawley and W. H. 
Forester, London. 

20,235. Motive Power Encine, A. G. G. Laabs, 
London. 

20,236. Veneer, L. A. Morrison, Birmingham. 

20,237. Cycies, J. E. Hatch, Birmingham. 

20,238. SMOKE-BURNING ApparRaTus, H. Turner and W. 
Allen, London. 

20,239. Revotvina Heet Piares and Paps, G. Wood, 
London. 

20,240. Mar Route Carps for Cycies, W. E. Cairnes, 
London. 

20,241. Woop Marts, C. E. Challis, London. 


GALVANOMETER NEEDLES, Siemens Brothers 
Ld.—{ Siemens and Halske, Germany.) 

ELectric INSTRUMENTS, Siemens 
(Siemens and Halske, Ger- 


20,242. 
and Co., 

20,243. PROTECTING 
Bros, and Company, Ld. - 
many.) 

20,244. Snore for Horses, 
Fianey, United States.) 


J. A. Moninger.—(L. 


20,245. Pepat Cranks, J. F. Sleat, H. Skelton, and C. 
Horsley, London. 

20,246. Antiseptic Disinrectant, &c., H. Hiscott, 
London. 

20,247. Gas Licutinc Apparatus, G. Loewenberg, 
London. 

20,248. Launpry Preparation, J. T. Saunders, 
ai. 


. PNeuMATIC Trres, F. G. Head, London. 

2 CoLourInG Marters, B. Willcox.—{Badische 

‘Anil in and Soda Fabrik, Germany.) 

20,251. ConnecTING INSTRUMENTS, &C., 
London. 

20,252. WHEEL GEARING 

OBTAINING Gas J. 
” Evs uns, London. 

20,254. Ge NERATING ACETYLENE, 
Pillion, London. 





D. H. T. Peploe, 


. H. O. Hamann, 


London. 
S. Wallace , 


and J. ¢ 





E. Chesney and L. 


14th September, 1896. 


20,255. BaLtancep Siipe VaLve, H. P. Anderson, 
Woolwich. 

20,256. A Fish ScaLe Remover, H. Mellars, Abergav- 
enny. 

20,257. ATmMospHERIC Gas Burner, A. Clarke, 
London. 

20,258. INCANDESCENT Burner, O. Hehner and R. M. 
Prideaux, London. 

20,259. Wixpow Lockine Apparatus, J. R. Stoney, 
Dewsbury. 


20,260. Water Heaters, J. G. A. Junk, Manchester. 

20,261. Hoists, W. H. Scott, Norwich. 

20,262. Encrnes, A. G. Melhuish, London. 

20,263. Encine, A. G. Melhuish, London. 

20,264. Gear Case for Cyciss, H. H. Chilton, Wolver- 
hampton. 

20,265. CorK Drawers, J. Beck, Liverpool. 

20,266. Dress Grip for Cycuists, J. 'T. Grey, 
Shields. 

20,267. Mat Manuracture, &c., W. 
Lancashire. 

20,2638. Pipes, 





South 
C. Cunningham, 


J. Watson, Leeds. 

20,269. Brakes, J. M. Broad, Bristol. 

20,270. Watcues, G. Robson, Sunderland. 

20,271. RotteER Macuines, U. L. Jackson and E. W. 
Hunt, Manchester. 

20,272. System of IDENTIFICATION, J. 
Worcester. 

20,273. SWEETMEAT MANUFACTURE APPARATUS, E. Shaw, 
Bristol. 

20,274. Macutnes for Printinc LENGTH MEASURES, A. 
Monforts, London. 


D. Thompson, 











20,275 . RULES, J. M. Gray, London. 

20.276. Bracket, W. H. Smith, Lanarkshire. 

20,277. Furnaces, 8. Pickard, ly OE 

20,278. MetuHop of Eneravine, &ec., D. J. V. Praag, 


London. 
20,279. CHaLK Ho pers, J. Opie, Cornwall. 

20,280. PHoTocRAPHIC APPLIANCE, P. H. and J. Samuel, 
West Bromwich. 

20,281. BILLIARD MARKER, J. W. Hoey and K. Gill, 
London. 

20,282. Device for Hotpine Canptes, E. Taylor, Bir- 
mingh«m. 

20,2838. BURNERS, 

20,284. CrrcULAR KNITTING 
Leicester. 

20,285. Means for CommuNIcATING OrpERS, H. Lewis, 
Birmingham. 

20,286. RAILWway 


H. A. Koihne, Brussels. 


Macuines, J. W. Watts, 


Lamp, J. Thornhill, 


Guarp’s 





n. 
Pry, F. Carter, Brighton. 


20,287 
Ties, S. F. Adams and G. A. Hamil- 


20,288. METALLIC 
ton, London. 
20,289. Winpow Frames, T. Osborne and W. Wiseman, 
London. 

20,290. Acip REGENERATOR, J. Walterand C. Lehmann, 
London. 

20,291. Groovine, &c., Macutnery, J. Smith, Birmir g- 
ham. 

20,292. Rims &c., of CycLe WHEELS, Sir W. Vavasour, 


London. Rs 
20,293. SHeeT Meta Hotprast for Grass, W. Nott, 


Surrey. 

20,294. INCANDESCENT Gas E. Le Riche, 
London. 

20,295. MEaNs for BLENDING Piaments, H. Williamson, 
South Shields. 


Lamps, 
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,£96 Mowre and Reaping Macnurnes, E. Pratt, 
London. 

20,297. Licutine Apparatus for Cycies, T. Hughes, 
London. 

20 293. Dress CoLtar and other Srups, A. Walliss, 
London. 

20,299. SeparatinG Sure Gas, W. A. Koneman, 
London. 

20,300. Rims and Tires for Cycurs, 8. Bunting, Bir- 
mingham. 

20,301. CycLe Brake Apparatus, M. J. O'Farrell, 
London. 

20.302. Lerrer and similar Boxes, J. Hutchinson, 
London. 

20,303. Sticks for WaLKinc, &c., T. W. Stephenson, 
London. 

20,304. Encive Pistons, T. H. Mew, London. 

20,365. Tosacco Pipes, G. Hughes.—{(H. Hunt and H. 
Hunt, jun., United States.) 
20306. HorsesHor Natt Macuinery, A. and O. Bann- 
wart, London. 
20,307. Propucine 
Sappey, London. 
20,308. Securing Tires to Cyrcies, &e., R. Gough, 
London. 

20,309. ApsusTABLE HanpLe Bar, R. S. Anderson, 
Canada. 

20,310. Be_tows, R. G. Gubbins, London. 

20,311. Hor Arr Enarnes, 8S. H. Holmes and H. H. 
Griffin, London. 

20,312. Forarse Car WHeEeEts, J. A. Facer and H. F. 
McCann, London. 


Successive Paoroarapus, M. 


20,313. Improvep Boots for Foorpatt, 8. Clay, 
London. 


20,314. Trvema up the Vatve Seats of Water 
Taps, &c., J. G. Humphreys and J. Williams, Liver- 


pool. 

20,315. Permutation Locks, E. Kur.—(R. Schumann, 
Germany.) 

20,316. Liguip Measurss, I. Sime, London. 

20,317. APPLYING Brakes to Trains, J. C. Woodside, 
London. 

20,318. Means for ApveERTIsING, P. D. Langley, 
London. 

20,319. ORNAMENTING FuRNITURE, C. E. Bowden and 
C. Fuller, London. 

20,320. COMMUNICATION BETWEEN RAILWAY CARRIAGES, 
H. B. G. Barham, London. 

20,321. A New Toy, A. J. Corsi, London. 

20,322. Piua for Sroprrne Cisterns, A. Budden, 
London. 

20,323. TeLEPHONE Apparatus, W. Moseley, London. 

20,324. InruaTion of FLoatTinc APPLIANCES, L. 
Matignon, London. 

20,325. Apparatus for Packryo Piston Pipe Con- 
NeEcTions, &ec., J. M. Barr and C. E. 8. Phillips, 
London. 

20,326. Conzinc Apparatus for Pipes, &c., J. Potter, 
London. 

20,327. Improvep Case for Carrripocrs, A. Picard, 
London. 

20,328. Wueets for Veaicies, W. C. White, F. B. 
Corrie, and J. D. Campbell, London. 

20,329. ELecrropLiaTinc, M. Black.—(W. 
United States.) 

20,330. PHonocrapus, The Edison Bell Phonograph 
Corporation, Ltd., and J. H. Greenhill, London. 

20,331. Licurers for Incanpescent Gas Lamps, 
C. P. J. Clement and H. von Krohn, London. 

20,332. CroraH Finisninc Macuines, A. C. Shuttle- 
worth and F. C. Baumiller, London. 

20,333. InpExInc Books, &c., W. L. Wise.—‘E. Levati, 
ttaly. 

20,334. Firrmnas for Curr Ratiways, G. C. Marks, 
London. 

20,335 Toy Pistots, E. L. W. Pruckner, London. 

20,336. Venicie Seats, C. F. Davy, London. 

20,337. Taas, E. D. Rhoads, London. 

20,338. Automatic Matcn Detivery, A. Eaton, 
London. 

20,339. Brake MecHanism for VEHICLEs, C. Schmidt, 
London. 


Webbe Yr, 


15th September, 1896. 


20,340. Conn and Bunnion ExTERMINATOR, C. Gardner, 
London. 

20,341. Construction of Cycies, H. Clayton, Dublin. 

20,342. SicnaL Lieuts, G. B. Hall and R. F. Brown, 
London. 

20,343. HanpLe Bar for Bicycies, &c., J. Brawn, 
Lichfield. 

20,344. Barrets, E. Ball, Walsall. 

20,345. Winpows, J. Thorneloe, Birmingham. 

20,346. Stripe Carriers for Optica, LANTERNS, F. W. 
Hudlass, Liverpool. 

20,347. WarRMING Rooms, A. G. Brookes.—({M. F. Beal, 
Cnited States.) 

20,348. Stamps or Drop Hammers, D. Smith, Wolver- 
hampton. 

20,349. Hanp Cameras, S. D. McKellen, Derby. 

20,350. LuspricaTinc SpinpLes, J. McQueen, G. E. 
Ross, and O. Hirst, Manchester. 

20,351. Dropper for Wire Fencrinea, H. B. Barlow.— 
(F. G. Lynde, India.) 

20,352. Fotpinc BicycLe Sranp, J. Crawshaw, Man- 
chester. 

20,353. A Cricket Bat, P. King, Edinburgh. 

— E.LecrricaL Coup.inos, J. H. Tucker, Birming- 

am. 

20,355. A Fotpinc Cork Ho.wper, J. Young, Burton- 
on-Trent. 

20,356. DispLayina Goons for Snow, &c., W. Potter, 
London. 

20.357. ConsTrucTiInc CycLE WHEELS, H. Clayton, 
Dublin. 

20,358. Hotpinc the Mantes of Gas Burners, P. 
Symons, London. 

20,359. CycLe WHEELS, F. B. Snell, J. E. Savidge, and 
G. Hollis, London. 

20,360. VertTicaL WATER SHEETs for Borers, J. 
Bousquet, Scotland. 

20,361. Sockets for Canpesticks, T. Williams, 
Bristol. 

20,362. Cycies, C. W. Young, Glasgow. 

20,363. Firrines for Gates and Doors, J. Buckley, 
Halifax. 

20,364. Cycies, H. Clayton, Dublin. 

20,365. STeeRinG Motor Carriaces, G. 8S. Ram, 
Coventry. 

20,366. ConDENSER Bopeins, H. and A. Heaton, 
Bradford. 

20.367. Pneumatic Wert Tires, F. W. Edmands, 
Manchester. 

20,368. Drivinc Gears for VeLocipepss, D. France, 
Manchester. 

20,369. VeLocipEpEs, D. France, Manchester. 

20,370. Coat Weiauina Apparatus, G. L. Watson, 
Glasgow. 

20,371. Makino Cray Goops, J. ‘and A. Coulthurst, 
Manchester. 

372. Castors, J. Wood, Glasgow. 

20,373. HaARNess SappLe Tree, 8S. Nicklin, Birming- 





20,374. SHootinc Grapnet Batwoon, A. Knell, Not- 
tingham. 

gat 0 CuILp’s CiriwBInc WHEEL, M. Rippon, Gates- 
nead, 

20,376. Frxina Bars to Frire-orates, &c., J. Dixon, 
Burnley. 

20,377. Beer Enoines, W. Wright and J. Dunham, 
Plymouth. 

20,378. Evecrric Licut Firtines, G. Byng, London. 

20,379. AppLyine Liquips, C. E. Kilmer and W. Randel, 
London. 

20,3-0. Foor Coverinas, H. Lowenfeld, London. 

20,381. Botries, A. J. Boult.—(H. S. Wilhelm, United 
States.) 

20,382. Bicycies, A. Fay and J. McNab, London. 

20,383. Gas LicuTina Apparatus, R. M. Dixon, 
London. 

20,384. ResurFacinG VALVE Seats, R. H. Benton, 
London. 

20,385. PAPER-MAKING Macuines, A. M. Clark.(G. W 
Lewthwaite, United States.) 


20,886. Framework of Cycuxs, J. Rudham and F, G, 
Hobson, London. 
20,387. Propuctna PHoroeRapus in Revrer, T. C. Mar- 
ceau, London. 
20,388. Cork Packep Tires, C. J. R. Le Mesurier, 
London. 
20,389. Canin TaBLe, F. V. Raymond and A. E. Otway, 
London. 
20,390. ADVERTISEMENT Device, H. M. Salmony, 
London. 
20,391. FEEDING MATERIALS to ScutcueErs, C. H. Wood, 
London. 
20,392. Raitways. H. H. Lake.—(W. D. Cronin, C. A. 
Baake, and G. Kumpf, United States ) 
20,393. Rotary Enatne, G. M. Schmid, E. J. H. Lesne, 
and A. Deflandre, London. 
20,394. Borrtine Macurine, W. 8S. Hogg and J. C. P. 
Broughton, London. 
20,395. Securtne Lips to Boxes, &c , G. G. Ponchielli, 
ndon. 
20,396. Trays for Carryinc Goons, G. G. Ponchielli, 
London. 
20,397. Dryina Apparatus, H. H. Lake.—(F. Hiorth, 
Norway. 
20,398. Farg-InDIcATING Apparatus, H. H. Lake.—(F. 
W.G. Bruhn, Germany.) 
20,399. FarRE-rnDicaTiIno Apparatus, H. H. Lake.—(F. 
W. G. Bruhn, Germany.) 
20,400. Baus or FLoats for Batt Cocks, J. E. Howard, 
London. 
20,401. Lamps for Licutrna by Gas, W. T. Sugg, 
London. 
20,402. SpaANNERS, J. Corp, London. 
20,403. Sreves, F. Brandstaedter, Liverpool. 
20,404. Devices for Stictnc VecETasLes, F. Wood, 
Liverpool. 
20,405. Exctupinc Damp from Boots, W. C. Trainor, 
Liverpool. 
20,406. AceTYLENE Gas Lamps, R. Trost, Liverpool. 
20,407. Binpino Srrips, &c., for Hats, T. W. Bracher, 
Manchester. 
20,408. MANUFACTURE of Rippons, &c., T. W. Bracher, 
Manchester. 
20,409. Hat Banps, T. W. Bracher, Manchester. 
20,410. Cycce Dress Guarps, F. H., E. A., and C. W. 
Bluemel, London. 
20,411. Frax Macurvery, J. Barbour and J. Brown, 
elfast. 
20,412. TrrEs for CycLes and Motor Cars, R. Westall, 
London. 
20,413. ATTacntne Apparatus for Cycues, P. Lipgens, 
Diisseldorf, Germany. 
20,414. DRAUGHT-EQUALISING Devices for VEHICLES, A. 
J. Boult.—(F. Crull and Co., Germany.) 
20,415. CoNFECTIONERY MAKING Macuines, G. S. Baker. 
G. Carlson, United States.) 
20,416. Execrric Cycite Betts, A. J. Boult.—(P. 
Archat, France.) 
20,417. SEwinc MacHINEs, R. Haddan.—{ The Goodyear 
Shoe Machinery Company, United States.) 
20,418. Exastic HaNDLE for VeHICLEs, B. Theremin, 
London. 
20,419. ELecrric Rartways, H. de Romanoff, London. 
20,420. Manuracrure of Leatuer, W. Dennison, 
London 
20,421. SIGNALLING on Raiiways, &e., A. C. T. Bond, 
London. 
20,422. Batt Bearinos for Cycies, C. H. Chapman, 
ondon. 
20,428. Pumprnc Apparatus for CHLorine Gas, P. 
Jensen.—(H. and D. Cappelen Norway.) 
20,424. Motor Venicies, W. Baines, jun., and W. 
Norris, London. 
20,425. Pen-Hotpers, W. G. Rudd, London. 
20,426. Rarway Sicnats, H. T. Goodenough and C. 
M. Jacobs, London. 
20,427. Raisinc SunkEN VesseEts, N. 8S. Keith and J. 
W. White, London. 
20,428. Motors for Aurocars, E. Roger, London. 
20,429. Cycte Bearinos and the like, A. C. Stilson, 
London. 
20,430. Rocxinc Disnes, G. C. Marks.—(V. Zinsli, 
France.) 
20,431. ConnecTinG the Enps of Arn Tupes, G. Knoderer, 
London. 
20,432. MANUFACTORE of ARTIFICIAL Stone, J. Grunhut, 
London. 
20,483. CoIn-FREED Gas Merers, L. Giroud and M. 
Sappey. London. 
20,434. CLaRiryinc SaccHarRIne Sorvtions, L. F. 
Haubtman, London. 
20,435. Draw Piates, W. A. McCool and W. G. Algeo, 
jun., London. 
20,436. Draw Prartes, W. A. McCool and W. G. Algeo, 
jun., London. 
20,487. Fotpine Packxinc Caszs or Boxes, W. F. Blake, 
London. 
20,4388. Apparatus for TREATING Fat, T. Coad, 
London. 
20,439. PREPARING GRANULATED TILES, J. T. Newell, 
London. 
16th September, 1896. 


20,440. Tires for Roap Venicies, A. Bagshawe, 


ndon. 
20,441. Door Hanp es, A. L. B. McNair, Weston-super- 


are. 

20,442. Buinp Rotter, A. L. B. McNair, Weston-super- 
Mare. 

20,443. Bep Coruna, F. T. Vine, Stonehouse. 

20,444. PREVENTING ABsTRACTION of Watcues, W. J. 
King and T. Daws, Derby. 

20,445. COLLAPSIBLE TvBEs or ConTAINERs, A. W. Ger- 
rard, Chertsey. 

20,446. Ovens, W. R. Lane, Glasgow. 

20,447. Warer Pipe, W. Snelgrove and R. F. Goyne, 


Birmingham. 

20,448. Fixinc Tires to Cycies, &c., J. Jackson, 
London. 

20,449. LuBRICATING CYLINDER Pistons, D. Smith, 
Wolverhampton. 


20,450. Printinc on Sacks, J. G. Kinmond and D. P. 
Kidd, Dundee. 

20,451. SupporTeD STRAINER or CoLANDER, C. d’Arcy, 
Kessingland. 

20,452. TuRNING MacuinF, D. MacRae, Belfast. 

20,453. Cusnion Trimminos J. N. M.C. M. Briscoe, 
Dublin. 

20,454. Hanp TRAVELLING Bacs, R. H. Risk, Man- 
chester. 

20,455. Carriaces, T. Reeves and A. R. Andrews, 
Chatham. 

20,456. Propucinc Sirky Marerias, A. Liebmann, 
Manchester. 

20,457. Puncture Locatons, A. T. and F. T. Schmidt, 
Bradford. 

20,458. Fotpinc Crates, W. H. and J. E. Newark, 
Coventry 

20,459. Brakes, G. Humphreys, York. 

20,460. Pneumatic CycLe Hanp ies, E. Nicholson, 

Newcastle-on-Tyne. 

20,461. Bicycte Hotper, F.S. Marsh and R. Primrose, 

Keighley. 

20,462. CvcLe Gear Cases, F. E. Hanman, Birming- 


am. 
20,463. CycLe Frame MANuFActurE, B. J. Hammers- 
ley and C. Wilcox, Birmingham. 
20,464. Water CLosets, N. Simmons, Bristol. 
20,465. Pweumatic Tires of Cycies, E. F. Johnson, 


London. 
20,466. Borties, &c., J. H. Lynde.—(F. G. Lynde, 
India.) 
20,467. Quick Break Pore Switcues, H. H. B. Deane, 
Birmingham. 
20,468. Automatic Liquip Pressure, J. Hill and E. 
Rhodes, Birmingham. 
20,469. Hanpte Bar Manuracture, F. G. Lunt, 
Wal . 
20,470. Apmittinc Stream into Cyiinpers, W. L. 
Mitchell, jun., Kirkcaldy. 
20,471. BorLer Freep-water Heaters, J. M. Newall 
ndon. 
20,472. Construction of Cycies, G. M. Bowen, Bir- 





mingham. 


20,473. Ax es or Spinpies of Cycies, H. Clayton, 
Dublin. 

20,474. Compinep Lamp and BLow Pips, F, G. Roberts, 
Lichfield. 

20,475. WHEELS of VeLocipepes, &c., A. Bagshawe, 
London. 

20 476. Luspricatina Composition, &c., J. Roberts, 
London. 

20,477. Sanp Suction Drepgers, A. Brown, London. 

2),478. Binpina Cup for Newspapers, M. H. Mann, 
London. 

20,479. Ointment, A. R. Martin, London. 

20,480. Strainer, 8. E. Fowlerand J. B. B. Broadway, 
London. 

20,481. Cranks, H. Clayton, Dublin. 

20,482. Srrerina Forks of Cycries, W. C. Wingfield, 
London. 

20,483. Umere.ias, E. Droz, London. 

20,484. Removat of Pneumatic Tires, H. J. Wagg, 
London. 

20,485. Lec Guarps, &c., A. Smith and A. Hudson, 
London. 

20,486. BaRLEY TREATMENT Apparatus, A. and M. 
Oppenheimer, London. 

20,487. Brakes for VeLocipepgs, 'T. H. Simmonds, 
London. 


20,488. Device for Burronina GLoves, E. Taylor, 
London. 
20,489. Brakes for Ve.Locipepres, H. Morrison, 
London. 


20,490. Canpies, A. Barham, London. 

20,491. Cuttpren’s Carriages, D. and J. J. Simpson, 
London. 

20,492, Recepractes for Wine Borries, A. Spurny, 

ondon. 

20,498. Mowina and Reapinc MAcHINEs, W. Jones, 
London. 

20,494. Stanps for VELOocIPEDEs, E. W. Cox, Birming- 

am. 

20,495. Speep Inpicators, H. W. Metcalfe and W. O. 
Smith, London. 

20,496. ApJsusTING the Position of Currs, J. K. Rigby, 
London. 

20,497. Wuerts of Roap VEHICLES, A. 
London. 

20,498. Game Apparatus, C, F. Fowler, _ oo 

20,499. Driving Mecuanisms of Cycies, R. Thornton, 
London. 

20,500. Cyc_e Supports, A. J. Boult.—(J. G. H. Arit, 
Germany.) 

20,501. Caps for INcaNDESCENT Mantes, H. Hill, 
London. 

20,502. Warcn Carriers, L. F. Amez-Droz, London. 

20,508. WatTer-TuBE or TusuLous Boi.ters, T. H. 
Edwards, Cornwall. 

20,504. Precious Merats, A. J. Boult.—(H. L. Suliman, 
Australia.) 

20,505. Evecrropes, H. Imray.—(k. J. W. Grindle, 
France.) 

20,506. ExtrincuisHine Lamps, J. Tourtel, The Tourtel 
Gas and General Engineering Co., Ld., and J. 
Davidson, London. 

20,507. Countine and NumpBerine Device, A. Monforts, 
London. 

20,508. Gutty Traps, A. Wakefield, London. 

20,509. Manure or Ferritiser, A. Schlepitzky, 
London. 

20,510. Buast Furnaces, J. Kidd, London. 

20,511. Doveraitine, R. Britton and F. C. Germain, 
London. 

20,512. APPLIANCE for Usk of Smokers, W. H. J. Lance, 
London. 

20,5138. ELecrro-morors for Cars, J. Vaughan-Sherrin, 
London. 

20,514. Packinc Suarts, C. A. Jensen.—(The Actie 
bolaget de Lavals Angturbia, Sireden.) 

20,515. Mariners’ Compasses, &c., J. Casey, London. 


Bagshawe, 











SELECTED AMERICAN PATENTS. 
F-om the United States Patent Office Oficial Gazette. 


561,302. MetrHop or Startinc Gas on Hyprocar- 
Bon Enaines, P. A. N. Winland, Philadelphia, Pa. 
—Filed February 25th, 1893. 

Claim.—The method of starting a gas or hydrocar- 
bon engine, which consists in first displacing the 

















atmospheric air or gases contained in the working 
cylinder of the engine by the introduction to the 
cylinder of a charge of combustible under a pressure 
only sufficient to effect such displacement and then 
introducing to saidjeylindericombustible mixture under 
a higher pressure, substantially as described. 


561,444, Breech MECHANISM FOR QUICK-FIRING 
Guns, H. Schneider, Paris, France.—Filed April 
24th, 1895. 

Claim.—(1) In quick-firing guns, the combination of 

a breech and a cylindrical breech-block, each provided 

with broken screw threads, a hinged carrier for the 

breech-block, a hinge pin for the carrier, provided 
with an Be eng lever, the said pin adapted to engage 
rigidly with the carrier during a part of its rotation, 
with a releasing rack actuated directly from the oper- 
ating lever, the whole adapted to open and close the 
breech by means of a single rotary movement of the 
lever around a single centre, as set forth. (2) In quick- 
firing guns, the combination of a breech and breech- 
block, a hinged carrier for the breech-block, a hinge 
pin for the carrier provided with an operating lever 





























and with an inclined part, with an extractor compris- 
ing an oscillating fork whose arms engage the rim of 
the cartridge, and having an axle of oscillation pro- 
vided with a lever adapted to engage with the said 
inclined part of the hinge pin, a}l substantially as and 
for the purpose set forth.; (3) In quick-firing guns, 
the combination of a breech and breech-block each 
provided with interrupted screw-threads, the said 
breech-block being also providedj with an internal 
screw of extended thread, with a striking pin adapted 
to move longitudinally but not to rotate, a coiled 
spring, a hollow screw-piece f working in the internal 
screw in the breech-block, and adapted to slide on but 
not to turn on the striking pin, and ajdetent_ H, all 





substantially as and for the purpose set forth. _ nu, 
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561,469, Sream Borrer, S. Alley, Glasgow, Scotl 
~ Filed April Wth, 1890. x yas ra lamaea 
Claim.—In combination an external boiler furnac 
of brickwork, an outer metal shell between which ro 
the furnace walls the air for combustion passes and is 
heated, a boiler casing with which the furnace com- 
municates and which encloses a series of sets of water 
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tubes fixed in larger end tubes and forming rect- 
angular frames or sections, the tubes of each section 
being at right ang!es to those of the adjacent sections 
upper steam drums and lower water drums connected 
respectively to the highest and lowest parts of the 
sections of tubes, and separate pipe connections for 
the downward flow of the water, substantially as 
hereinbefore described. 
561,556, Turorrie Vatve, J. V. Beekman, Plainfield 
N.J.— Filed October 29th, 1894. ais 
Ctaim.—A balanced throttle valve containing valve 
bearing faces, substantially diametrically opposite to 
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each other in combination with a valve cylinder, pro- 
vided with ports substantially diametrically opposite 
to each other, the said bearing faces being set at a 
pitch relatively to the axial plane of the valve, sub- 
stantially as described. 
561,606, Riverina Macuine, N. W. Pratt, Brook- 
lyn, N.Y¥.—Filed March 81st, 1894. 

Claim.—In a riveting machine, the combination of 
a pair of jaws each having a closed chamber for 
receiving a cvoling liquid and provided with inlet and 
discharge ducts; dies secured to the respective jaws 





and each having a pcrtion extended into the liquid. 
chamber of its jaw ; and means for causing a circula- 
tion of cooling liquid through said chambers, substan- 
tially as and for the purposes specified. 


561,620. Pire Tappino Macuine, F. Sharp, Mount 
Auburn, Ky.—Filed February 6th, 1896. 

Claim.—{1) In a tapping machine, the combination 
of a casing having means for Jashing it to a pipe; an 
opening in said casing ; a cut-off that closes said open- 
ing; a detachable cap applied to the machine; a feed 
screw engaged with said cap; and a stock that tra- 
verses said screw, and has means thereon for detach- 
ably coupling thereto either a drill or cock holder, sub- 
stantially as herein described, and for the purpose 
stated. (2) In a tapping machine, the combination of 
a casing A, having means for lashing it to a pipe ; an 
opening } in said casing ; oped of sliding cut-offs F, F’, 
operated by screws /, /’, and adapted to close said open- 











ing; a detachable7cap L applied to the machine and 
having a neck M, screw-threaded internally at m; a 
tubularjfeed-screw {O engaged4with said thread m ; a 
stock Q traversing said feed-screw, and a device at the 
inner end of said_stock to permit the coupling thereto 
of a drill and cock holder, substantially as herein 
described. (8) In a tapping machine, of the class 
specified, a slotted casing; means for cutting off a flow 
of fluid into said casing; a feed appliance, a stcck 
traversing said appliance and a chuck at the inner end 
to have a drill and «cock 





of stock, and fea may 
detachably fitted to it, for the purpose described, , 
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THE HUNGARIAN MILLENNIAL EXHIBITION, 
BUDAPEST, 1896. 
(From our Special Commissioner.) 


Revenons &@ nos moutons and see what information 
may be gathered from a further inspection of the 
spacious machinery hall of the Hungarian Exhibition. 
This hall houses part of Group IX., which consists 
of machinery, industrial and scientific instruments and 


Fig. 1—-SECTION OF THRASHING MACHINE MADE 


apparatus; in the first section there are 215 exhibitors, 
in the second section 55. Of the 215 which may be 
taken as fairly representative of the industry in Hungary, 
the largest number of exhibitors in one class of machinery 
—about 40 —shows agricultural machinery and appliances. 


The one occupying a central position, with an imposing | 


structure, and display of threshing machines, portable 
engines, and a varied and extensive show of smaller 





Fig. 2—CIRCULAR SAW FOR FIREWOOD CUTTING 


agricultural appliances, is the First Hungarian Agricultural 
Machine Manufactory Joint Stock Company. Thiscompany 
was founded in 1882, employs 800 hands with 150-horse 


power, and produces some 3000 different machines | 


yearly, of a value of one and a-half million florins, which 
are exported to the Balkan States. To the north of this 


exhibit is that of E. Kiihne, of Monson, who shows 
' grate hasa somewhat sharp incline, and rests on a cast steel 


ploughs, harrows, rolls, plain and otherwise, and other soil 
preparing appliances; drills, and 
broadcasting seed sowers and manure 
distributors; hay rakes, tackle and 
gear for horse-power; dressing mills 
er riddles; and machines for preparing 
ood. 

Kiihne’s factory was started in 1856, 
and now employs 400 workers and 
100-horse steam power; exports 
to Austria, Roumania, and Servia, and 
has many patents for small points. 
On the other, the south side of the 
First Hungarian Company, is a 
similar show of appliances emanat- 
ing from the firm of Mayer and Sons, 
who also show oil and wine presses. 
With regard to these exhibits, they are 
remarkable for their diversity, thin 
almost primitive being found alongside 
most recent refinements and appli- 
ances. A great feature, too, is the 
grading of the implements, so as to 
suit the requirements of the smallest 
farmer or of the great landed pro- 
rietors. Thus one finds little corn- 
dressing machines for hand - work, 
larger ones for one-horse or two horses, up to 20-horse 
steam-power threshing machines ; there is a great busi- 
ness in the smaller ones. 

The best threshing machines are made at the State 
factory; they differ but slightly from the usual form, as 
will be Seen from Fig. 1, which is a section of one of 
Hungarian make. They are built on a strongly constructed 
angle iron frame, upon which all the moving parts are 
supported, all bearings being spherical bearings ; all shafts 
are steel, and so is the drum, whilst the concave is wrought 


Fig. 3—SECTION 








iron, and adjustable from the outside to suit the corn 
being threshed. Great stress is laid on shaking the 
straw, therefore the course of the beaten straw on the 
shakers is not only broken; but beyond, it falls on a 
shaking table, which consists, when necessary, of a 
wooden sieve, so that as much corn as possible gets 
shaken out. The caving riddle consists of crossed wooden 
staves or slats, whilst from the riddle the corn and chaff 
encounter directly the current of air and otherwise as 
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BY THE HUNGARIAN S8TATE ENGINEERING WORKS 


usual. The chief measurements of the machines made 
and the price they are sold at are set forth below. 
Size. 48in. 54in. 60in. 68in. 
Length of drum «os 1200 1360 1510 1700 
Diameter of drum... ... 550 550 550 600 
evolutions of drum per 
Pn ARE = 1050 — rss 
Length \ s.. ... 556 5840 5 670 
Breadth | Of machine ~~" 316) 3350 2500 3050 
Height rey 3000 3200 3200 3400 
f tons. tons. cwt. tons. cwt. tons. cwt. 
Weight ) transport =6§4° 4/18 «4 «186 OS 
Priceabout ... ... ... £177 £195 £212 £250 
Price with 6, 8, 10, or 
12-H.P. portable engine 
respectively... ... ... £3896 £450 £510 £590 


Measurements are given in millimetres, the measurement 
the machine is made to. 
The price includes all spanners, small belting, chaff 
and zine sieves of the two awners with which these 
machines are fitted, the extra straw sieve, wheel and side 
wedges, oil can, screws, iron supports, lengthening 
boards with wooden supports, three side boards, two 
chaff boards, straw boards, protecting boards for driver, 
two small and one large ladders, shaft and trestles, and a 
waterproof cover. 
The engines are either for wood or coal burning. Fig. 2 
shows the arrangement of the wood-cutting saw, to which 
I have previously referred in THE ENGINEER, July 17th, 
1896, page 51. It is attached by means of a stirrup and 
screws to the back wheel of the engine, and is driven by 
a pulley keyed to the driving shaft; it is very portable, 
| easily placed in condition for working, and delivers the 
| cut wood just where it is wanted—all favourable points. 

The engines exhibited are in great variety, portable, also 
| semi-portable, with cylindrical or rectangular fire-boxes, for 
| straw, fed from above or below by hand or mechanically, 
| for sawdust, for wood or coal firing, simple or compound. 

Fig. 8 shows a section of a portable engine, with 
| cylindrical fire-box, which I give as an example of the 
engines manufactured at the State works; it is for coal 
| firing, but can be used with wood; the fire-box is a cor- 
| rugated iron tube, which, on account of its circular 

section and great strength, requires no external stays. The 


i 


OF PORTABLE ENGINE FROM HUNGARIAN STATE WORKS 


support, which also carries a fire-brick bridge; the space 
below this is closed by a trap-door to prevent the entrance 
of cold air. The space around the grate is sufficient to 
prevent the direct contact of flames with the walls, to 


inspection and cleaning manholes and mud cocks are 
provided on all sides. There is a spark-catching chamber 
with wire gauze diaphragms in front. The pressure for 
a 9-H.P. engine is six atmospheres. The situation of the 
cylinder is at the back over the fire-box in the long axis 
of the boiler; there is a safety valve on the top of the 
cylinder and another near and connected by a little tube 
with the inside of the funnel. A slide valve worked by a 
lever serves for starting or stopping. The crosshead is 
cast steel, the guide and supporting foot cast iron. The 
crank shaft is forged out of a single piece of Diosgyor 
steel, upon the excellence of which I have already 
expatiated. The chief bearings, which at the upper part 
incline inwards at an angle of 45 deg., are attached by 
screws and wedges to soft steel supports which are bolted 
to the boiler. The Tangye-Pickering governor is used. 
The feed pumpis fixed to a cast steel plate, is provided with 
ball valves, and can supply water at a temperature of 
176 deg. Fah. The boiler plates are of Hungarian mild 
steel, and parts, otherwise of cast iron, or Diosgyér cast 
steel. The engine can be used either mounted on the 
usual carriage with iron wheels, or fixed on cast iron feet. 
Here are some particulars of engines of this type, dimen- 
sions in millimetres. 


9-H.P. 12-H.P. 
Boiler: Heating surface 202 sq. ft. ... 210 sq. ft. 
Grate area... ... ... ... 6°88s8q. ft... 3°5 aq. ft. 
Number of smoke tubes ... 44 ae 
Effective pressure ... ... 6 atmos. 6 atmos, ° 
Engine: Diameter of cylinder 240 mm. 270 mm. 
Stroke ... ... ... .. «. 500mm. 300 mm. 
Fly-wheel diameter ... ... 1600 ... 1800 
Fly-wheel face ... ... ... 195 ... 200 
Performance: Revs. per min. 140 as 
Brake horse-power ... ... 27°3 31°5 
Water per brake horse- 
power and hour .. 3°61 gallons... 3°65 gallons. 
Salg6-Tarjin brown coal per 
brake horse-power and hour 9 Ib. «.- SER: 
Weight of empty engine ... 5tonsl0cwt... 5 tons 16 ewt. 
Length of mounted engine... 4500 mm. 4950 mm. 
Width of mounted engine ... 2000 2000 
Height of mounted engine... 2800 2800 
Height of mounted engine 
with chimney up... ... 4800 ... 4900 
Price, portable, about... ... £27516s.8d.... £340 
Price, semi-portable, about £265 3s. 4d.... £329 11s. 8d. 


Price includes firing implements, tube brushes, filling 
funnel, wedges, pre-heating tube, suction tube with rose, 
waterproof cover, spanners, hammer, three reserve gauge 
glasses, oil can, grease pot, shaft pole, two trestles, &c. 
When taken as semi-portable, the wheels and axles, the 
shaft and trestles, and waterproof cover, are lent during 
the transit, but have to be returned. 

Fig. 4 is an illustration of a 14 or 16-horse power com- 
pound engine from the same factory, and is much of the 
same character as the one just described; the chief 
particulars being, dimensions in millimetres :— 


14-H.P. 16-H.P. 
Boiler: Heating surfaze 225 sq. ft. ... 278 sq. ft. 
Grate area ... ... ... 10 °38 sq. ft.... Variable 
Number of fire-tubes... 52 ies oe 
Effective pressure ... .. l0atmos. ... 12 atmos. 
Engine: Diameter of cylinder 180:270mm... 200:300 mm. 
WE ei, Sede wee 0s, Sa ... 360 
Fly-wheel diameter ... 1800 ..- 1900 
Fly-wheel face ... ... ... 200 -.. 230 
Performance: Revs. per min. 140 co Ee 
Brake horse-power ... ... 36 7 50 
Water per brake horse- 
powerand hour... ... 27}1b. ... 25h Ib. 
Salg6 Tarjan coal per brake 
horse-power and hour 6°82 lb. 6°31 1b. 
Weight of empty portable 
CU sas ce ns, SHO 9 tons 2} cwt. 
Length of mounted portable 
engine... ... ... ... 5000mm. 5200 mm. 
Width of mounted portable 
engine... ... ... ... 2250mm. 2350 mm. 
RONNIE sc! Fare cane ‘aes 2200 mm. 2250 mm. 
Height with chimney up 5000mm. _ ... 5100 mm. 
Price, portable ... ... £466 13s. 4d... £569 3s. 4d. 
Price, semi-portabl £441 13s. 4d... £552 10s. 


The same conditions obtain with the compound as 
with the simple engine, in connection with the pur- 
chase as a portable engine. I should add, that there 
are about twenty exhibitors of corn and seed thresh- 
ing and dressing machines. Amongst these is Robey 
and Co., who exhibit threshing machines at the end 
of the hall; one of them, the Record, an invention 
of Mr. Harding, the manager of the Budapest branch 
establishment, is intended for the threshing, &c., of clover 
and such like seeds. (Fig.5 is an illustration of this 
machine, and it performs all the operations of separating 
the pods from straw, shelling the pods, separating, clean- 
ing, and sacking the seeds ready for market in the single 
machine. The material is fed as in the ordinary 
threshing machine, and the pods are detached from the 
straw by a peg drum a, and a peg concave 6b, the 
straw proceeds along shakers e e, seeds, pods, &c., falling 
through, drop into a shaking table f, and meet the material 
coming through the concaveon a riddle g, which separates 
short straw from the seeds and pods, and they fall into a 
channel / that delivers them into a shelling drum ¢, and 
a shelling cylinder d. The shelled seed and pods are 
raised by an elevator 7 to the first dressing apparatus 
k, consisting of three sieves 1, 2, 3, having a 3in. recipro- 
cating motion, actuated by a crank j, with a 3in. throw 
that also moves the shaking table 7. A fan J supplies 
the necessary air for winnowing, and the partially cleaned 
seed resulting from this treatment is elevated by a small 
elevator m into the second dressing apparatus m, con- 
sisting of a series of fine sieves and a fan, from which the 
seed is delivered into sacks ready for market. In this 
case also the material has been duly considered, and the 
moving parts are supported on iron framework, the 
bearings being extra large, and lubricated automatically 
with solid grease by means of a spring lubricating-box. 





allow of a better combustion of smoke, and to provide for | 
the deposition of soot, and so as to prevent a clinker 
ash stoppage of the tubes. The plate closing the furnace 


and ash space is attached to end of the boiler by three 
screws, and carries the fire and ashpit doors, the latter 
For 


being arranged to admit air as required. 





For inspection and renewals or repairs all parts are 
placed in accessible positions. The machine presents a 
very good appearance, weighs 2 tons 16 cwt., and is sold 
at £141 13s.4d. Of our manufacturers no others exhibit; 
nevertheless, I noticed a few odds and ends by Clayton 
and Shuttleworth outside the Bosnian Industry Hall. 
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Although not represented in the Exhibition, I must not 
pass over the name of John Fowler and Co., whose 
position as makers of steam ploughs is as yet unassailed, 
and owing to the kindness of, and under the conduct of 
Mr. George Turner, I was enabled to visit their new offices 
and residences and shops at Kelenféld, a short but 
pleasant drive from Budapest, or accessible by train, the 
station being just in front of the offices and residences, 
which are in a handsome grey stone house, and the shops 
and store are of suitable proportions to house, erect, 
repair, &c., the giants the firm create. I must say the 
visit was agreeable, for it made me feel that there 
was indeed nothing to be ashamed of in British work; 
the solidity and thoroughness of the construction, the 
way details are attended to, show that not alone is the 
work to be done well understood, but also that the 
machines are constructed to do that work, and not merely 
for show—a gratifying fact. There was one colossal 
machine there for turning a furrow 27in. deep. 

The exhibit of agricultural machines and steam engines 
of the Nicholson Machinery Factory Joint Stock Com- 
pany leads me to the exhibitors of steam and other 
engines, about twenty in number, three showing petroleum 
and two gas engines. The Nicholson business was founded 
in 1870. It employs 640 hands and 200-horse power in 

. steam engines, exports to Austria, Roumania, and Servia, 
turns over a million and a-half florins annually, and holds 
patents for steam engines, steam boilers, threshing 
machines, and sowing machines. In addition to an 
excellent agricultural exhibit, they have one 200-horse 
power compound condensing horizontal engine, two 
800-horse power compound vertical engines, and a smaller 
simple condensing vertical engine, all working at the elec- 
trical central station ; whilst in the boiler-house they have 
in use a Simonis and Lanz steam boiler. Neighbours 
of Nicholson are the Schoenichen Hartmann Hunga- 
rian Ship, Machine, and Boiler Building Joint Stock 
Company, which exhibits marine engines at work, 
and contribute to the electric central and have 
a boiler at work. This firm was established in 1874, 
employs 1200 workpeople, and 210-horse power in steam 
engines, exports to the East and Russia, and makes 
annually, besides dredging machines, reservoirs, locks, 
and steam engines, five steamers, thirty-eight other 
vessels, boats, and tugs, of a value of 1,200,000 fi. 
Stefan Rick in the vicinity has a varied show, steam 
engines, boilers, cooling apparatus, and presses for bricks, 
tobacco, oil, and wine, engines and dynamos, has a 
Cornish boiler at work, and an ice installation. But of 
all these, the *‘ Danubius”’ Hungarian Ship and Machine 
Construction Joint Stock Company makes the finest 
exhibit. It has a Babcock and Wilcox and a 
Tischbein boiler in the boiler house, a 350-horse power 
compound marine engine, pumps, cement mills, 
petroleum refining apparatus, portable railway parts, 
bridges, and iron construction material. The iron 
construction of the machinery hall, of the Croatian Art 
Gallery, and parts of another building are from this 
factory; it and some others also exhibit in Group 
X.—land and water communication. This company 
founded in 1890, employs 1000 workpeople and steam 
engines to 200-horse power; exports parts of ships’ 
boiler and machinery appliances to Roumania, Bulgaria, 
Servia, and Germany, turns over 2,200,000 florins, and 
has patents for boilers and portable railways. L. Lang’s 
machinery factory and foundry was started in 1868, and 
now gives occupation to 350 people, and steam engines 
to the extent of 50-horse power; he exhibits steam 
engines, pumps, and steam superheaters. There is a 
Schmidt engine shown, and alsoa 200-horse power triplex 
steam engine with condenser. I have already drawn 
attention to Hisele’s boiler exhibit and the petroleum and 
gas engines, portable petroleum engines, &c., of the First 
South Hungarian Machinery Company, a company started 
in 1894, and employing seventy workpeople and a 10- 
horse power semi-portable engine, producing from 60,000 
to 80,000 florins worth of petroleum and gas engines, &c. 
yearly. 

Tools or machine tools or fittings are shown by fifteen 
exhibitors, to the most prominent of which I have 
already called attention. The Vulcan Company was 
founded in 1885, and employs 500 workpeople in Buda- 
pest and the same number in Vienna, besides 150-horse 
power in steam engines; it exports machine tools and 
milling machinery to Austria, Bulgaria, Switzerland, 


ing their works, which are of considerable interest, and 
will be noticed at the same time. The latter company 
was established in 1867, and has 500 workpeople and 
100-horse power in steamengines. There are also bicycle 
makers; Fuchs and Brigantig, founded in 1894, employ 
six people, make annually 150 machines, the ‘‘ Hungaria ” 
velocipede, worth £1750; another firm makes the Villam 
machine, Johann Puch and Co. make 600 machines a 
year, employ fifteen people, and started last year. There 
is nothing striking in these exhibits. 

Electrical things, beyond the Ganz exhibit, do not 
amount to much; although the Hungarian Electrical 
Company, started in 1893, gives employment to over 200 
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nental country to introduce the steam engine into 
its mines, the first being erected in 1722 by an English 
mechanic, Isaac Potter. Hungary also produced various 
inventors, but for the reason just given their inventions 
did not receive the necessary encouragement. However, 
in the census of 1880, 4701 people are recorded as bein 

engaged in the machinery industry, 2677 of whom were 
masters, there being only 2024 helpers; in the census of 
1891 these numbers had risen to 3511 masters and 21,266 
helpers. It is now estimated that the Budapest 
machine shops give employment to 22,300 workers at 
the present time. The principal occupations in 1891 were 
boiler and engine making, 1882 masters, 9354 work. 








people, has various establishments, having 3000-horse 
power in Budapest, 390-horse power in Fiume, 300-horse 
power in Fiinfkirchen, and 300-horse power in Erlau. 
The value of the electric current produced in the first two 
establishments amounts to £46,250 a year; whilst the 
Electric Glow Lamp Factory Company, established in 
1889, employs 200 people, 100-horse power in steam 
engines, produces 1,200,000 lamps a year, worth some 
£37,500, which are exported all over Europe, and to 





Fig. 4—15-H.P. COMPOUND PORTABLE ENGINE, HUNGARIAN STATE WORKS 


people ; shipbuilding, 9 masters, 2600 men ; agricultural 
| repairing shops, 86 masters, 532 men; railway repairing 
shops, 16 masters, 4036 men; scientific tools and 
implements, 58 masters, and 363 men; tool forges and 
|machine tool makers, 69 masters, 178 men; carriage 
| factories, 2 masters, 2147 men; a screw factory with 
| 183 men; and an arms factory with 46 men. 

A further insight into the position of this industry in 
Hungary will be gathered from the following numbers, 



























































Russia, India, and America. Hirsch and Frank, the 
other firm having a prominent show of machine tools, 
were established in 1882, employ 250 people, make a 
yearly turnover of 300,000 florins, and export to the 
Balkan States and Austria; whilst the Waffen and 
Maschinenfabrik Company, founded in 1888, employ 
1500 people and steam engines to 400-horse power. The 
First Hungarian Screw-making Company, established in 
1889, gives employment to 260 people, and uses 400-horse 
power in steam engines, works up to 2500 tons of raw 
material, worth £50,000, and exhibits screws, parts of 
carriages, and railway constructions, and forgings. J. L. 
Brunner and Co. show parts of machines, carriages, both 
in wrought and cast iron, also scales; this firm was esta- 
blished in 1883, employs 130 people and 18-horse power 
mechanical, makes 5000 pairs of scales, and 300 tons of 
castings annually. There are some ten exhibitors showing 
pumps, and as many showing fire engines and spraying 
machines. The Budapest Pump and Machinery Factory 
Company makes a good show; it started in 1858, employs 
from 400 to 600 people and 130-horse power in steam and 
electrical engines, and exports to the East. 

There are nine exhibitors of distilling and brewing 
appliances, five of soda-water machinery; amongst the 
latter the ubiquitous “‘Sanitas” Company. Judging from 
the exhibits the millstone industry is of importance; 
there are some seven or eight exhibitors, one having 
French stones. Water-wheels and turbines are exhibited 
by three firms, Ganz and Co. and Worner and Co. being 
prominent. The former firm have such a varied and 
extensive exhibit, that it will require a special notice, 
more particularly as 1 have had the opportunity of visit- 
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America, India, China, and Japan; and the Accumulator | 


Company, giving employment to twenty-five people, | 
and using 20-horse power in steam engines, and makes | 
Tudor accumulators. Felten and Guilleaume started | 
their Budapest works in 1896, employ 150 people, | 
and make a very fine display. It is rather sur- 
prising that milling machinery is not very promi- | 
nent. There are only about four or five exhibitors ; but, | 
then, as I have pointed out, there is a special milling | 
exhibit. 
vibrating screens, one I have already mentioned, the 
other I hope to get drawings of, and so will reserve | 
remarks about it. Other small exhibits include saws, | 
flax working implements, boring tools, tube cutters, tube 
cleaners, file making tools, gearing, belting, wool-dressing 
implements, button - making press, forge equipment, 
sausage machines, cooking appliances, boot cleaners, 
coffee roasters, washing machines, ventilators, sewing 
machines, and cement mills. 

I have endeavoured in these remarks to convey some 
idea of the character and position of the machinery 
industry of Hungary as indicated by the exhibits under 
Group IX. It will be specially noted how very young 
most of the enterprises are, and, in fact, furnishes further 
evidence of the awakening of Hungary from its years of 
torpor, during which it was regarded as a producer of 
raw material, and not to be taken into consideration 
at all from an industrial point of view. It is note- 
worthy, however, that Hungary was the first, conti- 


Ganz and Co. show sets of rollers; and of their 
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| Electric motors ... see aes | 





5—CLOVER AND SEED THRASHER BY MESSRS. ROBEY AND CO. 


which show the weight and value of the imports and 
exports of machinery :— 








Imports. Exports. 
lisa Pounds |Pounds 
| Tons. Sterling) 7™*sterling 











Locomotives, tenders, portable en- . 
gines, motors, and hydraulic motors | 3,398 175,862) 523 | 23,233 
10 4,392| 148 | 6,175 


Sewing machines and parts... ...| 1,670 167,050) 114 | 12,892 
Steam, horse, and hand threshing | ie 
machines ... ... ... ... o «| 3,490 /118,529) 485 | 16,475 
Harvesters fee 234 | 15,607) 16 | 1,060 
Sowing machines... ... ... ... ...| 767 | 43,183) 33 | 1,795 
Ploughs and parts, steam ploughs ... | 2,915 |121,233) 680 | 25,862 
Other agricultural machines ... ... | 2,080 | 78,974) 214 4 
Looms SE ned cag 96 | 4, 3 150 
Pumps and fire engines 344 | 15,642) 67 | 3,714 


Book-printing and binding machines| 170 | 13,056, 51 | 3,572 
PUOIROE by icc Pode see eed Sess oc] RP ee oe 329 


Hand mills se Fan sis aes 108 | 4,508) 115 | 6,714 
OMRSIAE S9ih- 0656: 56g sv ed ee AA oon eee 
Wood-working and metal-working 

machine tools ... sie ae eee | 861 | 48,045} 79 | 3,965 





693 | 34,660] 192 | 9,600 


Other machine tools i vag 
... (21,207 |795,278 we 


Parts of machines 


Vine cultivation machines... 594| 2,479 1,12 
Scales Goisaeerinevew cob) s605,0 06s 3934) 32,792) 54 | 4,932 
Torpedoes... se ve vee eee | == |) | 150 125,000 














The total value of the imports amounts to £1,717,656, 
and of the exports £439,470, leaving a large margin 1n 
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favour of the imports, confirming the view that I have 
already expressed, namely, that Hungary still is a great 
consumer of the produce of foreign machinery shops, 
and furnishes a market for good things. 

In fact, during the last ten years the imports in the 
machinery industry have doubled, for in 1884 they 
amounted only to 10 million florins, now to over 
20 million, but at the same time the exports have 
increased considerably from 8% million florins to 
54 million. : j 

Turning now to the other section of Group IX., it is 
interesting to note that there are over a dozen exhibitors 
of weighing machines, and about thirty clock, watch, «&c., 
exhibitors, the rest being scientific and optical apparatus, 
electrical objects, and such like. The watch and clock 
industry is of considerable importance, giving employ- 
ment to 1266 masters with 783 assistants, whilst the 
amount of material imported under this head amounts to 
346 tons, of a value of £211,369, including 28} tons of 
watches, of a value of £176,350, whilst the exports 
amount to 19 tons, worth £31,333, 8} tons being 
watches, worth £29,567. The weighing machine in- 
dustry came into existence in Hungary with the 
custom of weighing wheat, and dates back to 1852, 
when C. Schember and Sons started; they now 
employ fifty people and 10-horse power in steam engines. 
They export to the Balkan States and hold various patents, 
and make a show of all sorts of weighing machines, from 
weighbridges to chemical balances. The next firm chro- 
nologically considered, and which makes a good show, is 
that of G. Fuchs, dating from 1875; seventy to ninety 
workpeople are employed, and the machine tools require 
14-horse power mechanical. The last considerable firm, 
chronologically considered, but by no means the least 
from the significance of its exhibit or workmanship, is 
Fairbanks Company, established in 1883, employing 110 
to 140 people, and 45-horse power in steam engines, 
shows weighing machines; but its objects are not 
restricted to those alone. Anyway, these three firms make 
a computed turnover of from about £33,000 to £43,000 
annually. In astronomical, scientific, surgical, electrical, 
optical, photographic, telegraphic, telephonic, &c., instru- 
ments, and in barometers, the imports exceed consider- 
ably the exports, although from the Exhibition one 
may see that there is also a home supply of these 
things, but of course it is small; in fact, in this 
particular direction, in only one branch does the export 
bear any tangible relationship to the import trade, 
and that is in electric lamps with 56} tons of imports 
and 43} tons of exports. It must, however, be re- 
membered that these are all new to Hungary, and have 
only been called into requisition since the development 
of industries has rendered a home supply of scientific 
implements necessary. Watchmaking, however, is quite 
an old Hungarian industry; but as may be gathered from 
the fact that there are so many masters and so few 
helpers, the Hungarian watchmaking is still only a handi- 
craft, and so cannot enter into competition with countries 
making watches by machinery. 








THE FRENCH MOTOR CARRIAGE RACE. 


So far as it has gone the mechanical carriage race now 
in progress from Paris to Marseilles and back has 
afforded a good deal of conflicting evidence as to the 
capabilities of the new vehicles. Taking the results of 
the first half of the journey, without any reference to the 
various incidents on the route, the trials cannot be said 
to be altogether satisfactory. Only eleven carriages out 
of thirty-two were able to reach Marseilles, and in face 
of this somewhat meagre result, it may well be doubted 
whether the self-propelled vehicle has accomplished all 
that was expected of it. But there are certain features 
of the contest that may probably tend to modify this un- 
favourable impression. In the first place, the competi- 
tion organised by the Automobile Club of France was a 
race pure and simple; it was intended to test the speed 
of the vehicles without taking into account the more solid 
qualities of economy, safety, and ease of handling, which 
are so essential to the self-propelled carriage. It was 
precisely for this reason that certain makers objected to 
the conditions of the trials, while others sought to draw 
the greatest profit from them by constructing vehicles 
specially for the race with very powerful motors. 

As speed was everything, the competitors were little 
disposed to exercise caution, and it is evident that an 
average rate of travelling of twenty miles an hour— 
which was accomplished the first day—cannot be kept 
up on the high roads without running serious risk of 
accident. Then on the second and third days, the 
weather was the worst that could have possibly been 
imagined for such a contest. A terrific gale blocked up 
the roads with trees and telegraph poles, and the 
accidents resulting from these obstructions, and the 
clogging-up of exposed machinery by the mud, thinned 
out the ranks of the competitors considerably. It is thus 
hardly fair to accept the result as proving the inefficiency 
of all the vehicles which thus came to grief, as itis pretty 
certain that under less exceptional conditions some at 
least would have accomplished a creditable performance. 
Nevertheless, the race has shown up a great many 
defects in the present types of mechanical carriages, and 
has again proved, if proof were needed, that a carriage 
is not suited for every condition of running, unless the 
mechanism be thoroughly protected and raised well up 
out of the mud and dust. 

The deplorable weather early in the contest is much 
to be regretted, because it has deprived the trials of 
much of their technical interest. The race promised to 
resolve itself into a struggle between the old types of 
vehicles and the new, that is to say, the perfected vertical 
motor and the horizontal engines with their improved 
gearing, which have been designed upon lines suggested 

by the previous trials. Of the former, the chief repre- 
sentatives were Panhard and Levassor, who had entered 
four vehicles propelled by a powerful type of Daimler 


motor, while the new carriages were run by Peugeot and 
Company, who had abandoned the Daimler for a hori- 
zontal motor of their own invention; MM. Léon and 
Amedée Bollée, the former with hislight tandem vehicles 
driven from the rear wheel by a horizontal motor, and 
the latter with a four-seated carriage propelled by a 
horizontal motor, and bevel-geared to the rear driving 
wheel, and M. Emile Mors, who likewise had a horizontal 
motor of his own invention. Apart from these carriages 
there was little of special interest in the vehicles that 
assembled on Thursday, September 24th, on the Place de 
l’Arc deTriomphe, preparatory to the run to Versailles, 
where the start was to be made. 

After the usual police formalities had been gone through, 
the carriages started for Versailles in the presence of a 
large crowd of spectators. Most of the vehicles ascended 
the long and steep gradient at Suresnes in a satisfactory 
manner, though several of them had to stop a few 
minutes to effect slight repairs. A Bollée vehicle and 
another were stranded on the way, and had not reached 
Versailles when the starting signal was given. The Dion 
steam tractor, driven by Count de Dion himself, created 
an impression by dashing up the gradients at full speed, 
leaving a good deal of vapour in his wake; but it is diffi- 
cult to see how this compromise between a traction 
engine and a locomotive can come under the category of 
self-propelled carriages, or that it is suited for any other 
purpose than that for which traction engines are usually 
employed. The light Bollée vehicles and the petroleum 
tricycles which had failed so conspicuously the previous 
Sunday in the bad weather, showed that they were 
capable of performing very satisfactorily under better 
conditions; but, as will be seen further on, the Bollée 
vehicles again succumbed when the storms had made the 
roads heavy and muddy. 

There were several thousands of spectators on the 
Place d’Armes at Versailles to see the vehicles start on 
their long journey to Marseilles and back. The first 
day’s stage was at Auxerre, where the vehicles had to put 
up for the night under official observation, to prevent any 
repairs being effected. In fact, competitors had to carry 
out all their repairs on the road; and once the carriages 
were entered as having completed the day’s journey, they 
were not allowed to be touched. The same rule was 
rigidly observed at the following stages: at Dijon, Lyons, 
Avignon, and Marseilles ; and the times each day between 
the start and the entering of the yard was added up to 
give the time for the full distance of 1700 kiloms. After 
seals had been attached to various parts of the vehicles 
at Versailles, they were sent on their way by Count 
Henry de la Valette. 

Some delay was caused by the first vehicle, belonging 
to M. Fisson, running over a man, but when it was found 
that his injuries were not serious, the others were 
despatched at intervals of a minute. Altogether, there 
were thirty-two vehicles, belonging to the following 
makers :—M. Fisson, of Paris; M. Dela Haye, of Tours ; 
the Maison Parisienne des Voitures Automobiles, 
Panhard and Levassor, Peugot et Cie., Count De 
Dion, Amedée Bollée, of Le Mans; Lebrun, of Paris; 
Landry and Beyroux, of Paris; Rossell, of Lille; Triou- 
leyre, of Paris; Léon Bollée, of Le Mans; Rochet and 
Schneider, of Lyons ; Tissandier, of Paris; and Tenting, 
of Paris. There were twenty-seven petroleum carriages, 
including the light Bollée tandem vehicles, three steam 
vehicles, and five petroleum tricycles. All ‘three of the 
steam vehicles were propelled by the Dion system of 
generator, and in view of the almost entire abandonment 
of this power by the French mechanical carriage users, 
the small proportion of steam vehicles in the race is not 
surprising. 

Hardly had the last vehicle been sent on its way than 
news arrived that the No. 5 Panhard and Levassor 
carriage, with which the firm expected to win the race, 
had been stopped through the rubber tire slipping off 
one of the wheels, and about an hour was lost in 
effecting repairs. At first it looked as if the first 
day’s stage would be an easy victory for the Dion 
steam tractor, for this vehicle travelled at a remark- 
able rate until a little beyond Melun, when it was 
stopped through the pneumatic tires puncturing. Con- 
sidering the weight of the vehicle, the idea of em- 
ploying air tires was peculiar, to say the least, and 
they were damaged to such an extent that there was no 
possible hope of repairing them. Count de Dion had 
therefore to give up the struggle, and it was only after 
infinite trouble that he succeeded in getting the cumbrous 
machine to the nearest town. The other steam carriage, 
driven by Count de Chasseloup-Laubat, also came to 
grief through a defect in the mechanism, and several 
hours were spent in taking it to pieces and endeavouring 
to put it together again. Not one of the steam vehicles 
was able to cover the first day’s stage. Thisis somewhat 
unfortunate, as it tends to throw more discredit upon 
steam than is warranted. The vehicle to arrive first at 
Auxerre was the tandem machine driven by M. Léon 
‘Bollée, which had covered the 178 kiloms. in the 
excellent time of 5h. 31 min. A Dion tricycle followed 
twenty minutes afterwards, and then came another 
Bollée, with Delahaye, Panhard, and Levassor, and 
another Dion tricycle in that order, the others being a 
long way behind. 

The Peugeot carriages were delayed several times by 
the extinction of the burners, which caused the com- 
petitors considerable inconvenience, and, in fact, few of 
the vehicles were found to be entirely free from construc- 
tional defects. Altogether twenty-seven vehicles reached 
Auxerre, some of them arriving during the night. The 
following morning a violent gale afforded a very unpromi- 
sing outlook for the competitors, and, with reports 
coming in that the roads were blocked up by fallen trees, 
it was proposed at first to abandon the contest. To this, 
however, the competitors would not agree, and the 
vehicles were sent off in the order in which they had 
arrived the previous day. Very soon the soft and muddy 
roads told upon the low-down Bollée vehicles, which 








were obliged to stop through the mechanism becoming 








clogged up and deranged by the mud. M. Léon Bollée, 
who had won so easily on the first stage, has made a 
complaint to the committee to the effect that during the 
night someone had surreptitiously introduced emery 


powder into the bearings of his motor. Whether this 
was so or not, it is a fact that the piston and some of the 
parts were literally ground away. Then the carriage of 
M. Amedée Bollée crashed into a tree that lay across the 
road, and the four passengers were thrown a distance of 
20 yards, though fortunately sustaining no serious injury. 
The carriage itself was smashed to pieces. The Rossel 
carriage came to an even less inglorious end. It was being 
pushed up a gradient by the passengers, when, on arriving 
at the top, the gale of wind blew it backwards, and the 
passengers helplessly watched it go to its destruction in 
a collision with a tree. In fact, the trees were a constant 
source of annoyance and danger to the competitors. 
Some of the vehicles were driven into the fields in order 
to get round the obstructions, and M. Delahaye lost a 
couple of hours in cutting a way for his carriage — 
a fallen trunk. This was indeed a disastrous day for the 
mechanical vehicles, and of the twenty-seven that left 
Auxerre in the morning sixteen only were able to reach 
Dijon, some of them several hours behind the ‘first 
arrivals. The first four places were taken by Panhard 
and Levassor, of which the first covered the 151 kiloms. 
in 6h. 89min. From Dijon to Lyons the conditions 
were scarcely less favourable, for the rain still fell heavily, 
accompanied by a strong wind. On this stage likewise a 
few accidents took place, one of them of a serious 
character. The No. 7 Panhard carriage tried to avoid a 
wagon when passing through Villefranche, and in so 
doing ran on to the pavement, when the vehicle over- 
turned. Three of the passengers escaped with a severe 
shaking, but the fourth was picked up with a broken 
nose and a wound on the forehead. Happily, it was 
found that the injuries were less dangerous than had 
been feared. The carriage was damaged, and apparently 
was not in a state to continue the race. 

Notwithstanding the unfortunate weather, the leading 
vehicles accomplished a very good performance, and the 
No. 6 Panhard and Levassor carriage covered the 198 
kiloms, between Dijon and Lyons in 6 h. 29 min., followed 
half an hour afterwards by a Peugeot vehicle. Fourteen 
vehicles reached Lyons, and there was a difference of no 
less than seven hours between the first and last arrivals. 
From this point the weather was much more favourable 
to the contest, and the run on the fourth stage from 
Lyons to Avignon was accomplished with a no more 
serious accident than the overturning of the No. 5 Panhard 
and Levassor carriage, which had run into a tree in trying 
to avoid adog. M. Levassor and his companions were 
shaken, but sustained no other injury, and the carriage 
was intact; but it was decided, nevertheless, to give up the 
race. The first arrival at Avignon was the No. 46 Peugeot 
carriage. which had run the 227 kiloms. from Lyons in 
7h. 48 min., followed a few minutes afterwards by a 
couple of Dion tricycles. Thirteen competitors com- 
pleted this stage, and the whole of them subsequently 
arrived at Marseilles, which was reached without any 
incident of any kind. As the weather was fine, and the 
competitors were assisted by a strong wind, very fast 
times were accomplished, and the No. 6 Panhard and 
Levassor vehicle covered the 109 kiloms. in 3 h. 6 min., 
or 674 miles. That is to say, at the rate of nearly 21°8 
miles per hour. The first ten vehicles did the distance in 
less than four hours. Adding the times for the first half 
of the distance, the leader is a Dion tricycle, followed by 
Panhard and Levassor and Peugeot. The vehicles are 
now returning by the same route, and will reach Paris on 
October 3rd. 








THE GERMAN BarB WIRE Export.—The German export trade in 
barb wire, especially to Japan, is suffering greatly under the 
pressure of American competition, says one of our German 
exchanges. The Hamburg exporters are being forced to buy 
American barb wire, for their foreign customers have commenced 
to make their purchases in this line directly in the United States, 
thus evading the Hamburg middleman. Confronted by the alter- 
native either to lose this trade or to buy American barb wire them- 
selves, they decided to take the latter course because they were 
afraid that the loss of this trade might result in the loss of trade in 
other lines ; for it is a well-known fact that business relations once 
formed will extend to other articles. All that is left to Hamburg 
firms is the prospect to sell the article at retail in fifty-coil lots. 
Matters in the wire nail export are exactly similar. The Ameri- 
cans export wire nails, 77@ Hamburg to Japan,at figures which the 
German manufacturers cannot meet. 


BRITISH AND GERMAN TRADE IN CHILE.—Mr. Hayes Sadler, 
our Consul-General at Valparaiso, devotes an important section of his 
report, which has just been issued, to a discussion of the position of 
the chief manufacturing countries, and especially of Great Britain 
and Germany, in the trade of Chile during the past ten years. In 
1884 the total import trade of the country amounted to £8,373,751, 
of which Great Britain sent £3,250,334, Germany £1,624,475, and 
France very little less than the latter; in 1889 the total trade 
amounted to £10,305,919, of which Great Britain contributed 
£4,416,220, Germany, £2,341,568, and France less than half this 
latter amount ; in 1894 the total trade was £8,626 573, of which 
the British share was £4,032,044, that of Germany £1,960,418, and 
France only a sixth of the imports from —- In the ten 
years ending with 1894, out of a total import trade of nearly 94 
millions sterling, the Times says Great Britain sent over 40 millions 
and Germany over 21 millions. While Great Britain is still ahead 
in many ways and has gained in machinery and some other manu- 
factures, Germany has made great progress also in machinery, 
furniture, earthenware, chinaware, hardware, and in textile goods, 
mainly at the expense of France, which has lost ground all round, 
and in some articles has almost disappeared from the trade of 
Chile. The increase in German imports is greatly due to their 
lower price and to more German importing houses than English 
having been established in Chile of late years. Still, in almost 
every branch of trade, British goods are preferred at equal prices, 
and their superiority is generally acknowledged ; but price rules 
in the Chilian market. One hold Great Britaia has over the Chilian 
market in some articles is that, while the metrical system is that 
established by Jaw in Chile, the = have grown accustomed to 
English weights and measures. Machinery is always asked for in 
English sizes ; bolts, nuts, gas pipes, &c., are used with English 
threads, and any innovation would lead to much confusion. [ron 
and steel plates and bars are sold in English feet and inches, and 
this applies to lumber and some other articles. On the other 
hand, the number of Germans in Chile far exceeds that of the 
British ; colonisation south of Conception is almost German, 
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THE IRON GATES OF THE DANUBE. 


CommENCED nearly two thousand years ago, when 
Trajan and his armies went on their conquering expe- 
ditions, a navigable way has at last been made through 
the Prigrada rocks which constitute the Iron Gates of the 
Danube. It is not quite correct to say that Trajan com- 


menced the work now completed from the modified designs | 


of Paul Vazarhelyi, because the Roman canal evaded the 
‘reat rocks, and made a small waterway sufficient for the 
oats towed along the river banks of whatis now the Servian 
territory. These canal works are still existing as ruins, 
which give a good idea of the character of the utilitarian 
work possible even in the days of two thousand years 
The canal made it possible to escape the Prigrada 
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| channel narrows itself to 400 metres, but soon widens 
| again, and at a distance of 70 kilometres the flow of the 
| water is impeded by the Tzlas; the large and small rock 


| banks of the Tachtalia, and the steep limestone walls | 
| of the mount Greben penetrating far into the channel, | 


confine the water, and the effect is aggravated by great 
| rock obstacles with their peaks passing through the main 
channel. 
of the river to 420 metres, and at a low-water mark, the 
bank of the Vrany rising opposite this channel, leaves a 


course of hardly 220 metres to the flow of the water. | 


After passing the Greben, the channel enlarges rapidly 
to 2 kilometres, forming large and small islands and 
banks on this plateau. 

The cataract of the Tzlas, Tachtdlia, Greben was, 
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at this cataract, at the lowest water level, reaches 2 metres 
per kilometre, while the depth of water, principally on 
the left shore of the channel, is only a few centimetres, 
so that at such times oe is stopped. At high 
water this great cataract fall disappears entirely. This 
is caused by the straits of the Kazan, in a distance of 
about 14 and 100 kilometres from Bazias, which raises the 
surface of the water to such a degree that the cataract 
of Jucz is submerged, the flood water reacting at a great 
distance up stream, and equalising the great fall, so that 
the cataract of the Jucz forms a navigation hindrance 
only at low water. 
Leaving the cataract Jucz, situated in the most southern 
part of Hungary, and descending 14 kilometres from it, a 
part is reached where the channel of the Danube is con- 
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cataracts. It conmenced at the village of Sibb and was 
two miles in length. It formed part of the great monu- 
mental works constructed first under Tiberius and com- 
pleted under Trajan, consisting of a riverside road and 
tow-path, much of which was constructed through very 
hard rock. The whole of the works and the history 
connected with the now nearly completed improvement 
of the Danube as a navigable way, by the removal 
of the rocks and peaks in the bed, and by regulating 
the tlow at parts which have hitherto been dangerous 
cataracts, were fully described in our columns in 
articles by Mr. Bela von Gonda, Hungarian technical 
minister of inland communications, so that we need 
not here enter at length into the details of the work.' 
On page 342 we reproduce some of the engravings, show- 
ing the positions of the rocks in the waterway, and of the 
new and old training walls and canal cuttings. The 
engravings include a plan of the river from Verzsisk 
Potok to Milanovacz, and separate plans of other parts of 
the river in which the rock obstructions and the canal 
works are situated. The position of all these will be 
gathered readily from the section of the whole length 
concerned, which is given above and acts as a key to the 
several plans. 

The Danube leaves the Hungarian plain at Baziis, and 

from this point—which, as the terminus of the Temesvar- 
Bazias Railway, is the centre of the province—begins the 
Lower Danube proper with a number of cataracts hinder- 
ing navigation. 
_ Forty-four kilometres from Baziis the first hindrance 
is met, where the granite rock Gornya-Stenka penetrates 
with its steep peaks into the channel, forming the first— 
although unimportant—cataract, the Stenka, rendering 
the navigation difficult, and also restricting the flow of 
the river. 

At a distance of 17 kilometres from this, the foot of the 
mountain turns toward the right shore, penetrating the 
channel in a downward bending direction, and the bank 
of the Kozla forces the current of the river entirely to the 
left shore, whence the rocks, with the prominent peaks 


of the Dojke, pass upward, forming a sharp tongue, and | 
forcing the water in a nearly right-angular direction to | 


the right shore, and narrowing the channel to 380 metres. 
The double peak of the Kozla-Dojke dams up the surface 
of the water throughout a length of 1°86 miles, while 
the water falls proportionately on a short section—about 
1 kilometre—above the cataract, the fall being 31:7in. 
Sixty-nine kilometres from Baziis or Baziasch the 


1 Tne Enoinegr, vol. Ixxviii., pp. 32, 34, 378, 463, 542; vol. Ixxvii., 
PP. 826, 882, 472, 478, 474, 496, 502. 
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Kozla-Dojke Cataract. 


OF THE DANUBE FROM TURN SEVERIN TO BAZIAS—AND PLANS OF CATARACTS 


except the Iron Gate, the largest and most dangerous | fined between steep and high rocks, forming the straits of 
obstacle to navigation, and not only at low-water mark, | the Kazan, which is the most picturesque part of the 
when the mariner seeks his way with anxious cireumspec- | Lower Danube. 


tion between the rocks of the Tzlas and Tachtalia, and is 


bound to struggle with the rapidly changing great falls of | 


the water, which attack the boat constantly from one 
side and another, and make piloting very difficult; but 
also at high-water, when the confined water of the 
channel, narrowed by the peak of the Greben, falls sub- 


The Danube runs between steep rocks with a width 
changing from 170 metres to 880 metres, and a depth 
from 20 metres to 50 metres, at a length of 4 kilometres, 
till on the left shore the mountains retire, and in a length 
of 13 kilometres the valley of Dubova puts an end to 
this narrowness. The channel of the river enlarges there 


sequently into the large channel, causing dangerous | to 500 metres, and its depth increases to 10 metres, till 


Z G Jucz Cataract 
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THE DANUBE IMPROVEMENT CANAL WORKS—JUCZ CATARACT CANAL 


whirlpools at the foot of the mountain. Here there is a 
depth of about 30 metres, caused by the whirl of the 
water during thousands of years, threatening the boats 
with destruction when piloted thither by unpractised 
hands. Naturally it is impossible to navigate this part 
against the stream at high-water. 

Leaving the Greben, there is still a length of 2 kilo- 
metres, which has not sufficient depth for navigation. 
At 11°5 kilometres from the peak of the Greben the high 
bank of serpentine passes through the channel and impedes 
the free flow of the water forming the cataract called 
“Juez.” At low-water, the water drops with a great 
fall over the prominent peaks of this bank, and the fall 


the rocky mountains approach again with steep walls 
reaching as far as the edge of the channel, which 
narrows again to 180—300 metres. Its depth decreases 
to 30—54 metres; but the river again loses at Ogredena, 
a distance of 9 kilometres, this restriction of its 
boundaries. 

The straits of K4z4n, although at high water they cause 
a considerable raising up of the water surface, do not 
form a hindrance, because, besides its great depth, the 
fall at the lowest water is only 36 centimetres per kilo- 
metre. 

Coming out from the straits of the Kazan, the river 


_ turns towards the east, the mountains retire on the left 
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shore, and the channel of the river enlarges to 400—600 
metres. At 10 kilometres from the Kizin, on the right 
shore, is Tekia, a Servian town, opposite Orsova on the 
left shore, at the foot of the mountain forming the border 
between Hungary and the Lower Danube. 

At a distance of 8 kilometres from Orsova, and 128 
kilometres from Baziis, the “‘ Iron Gate” begins—see 
engravings of plans and sections pages 334 and 335. It 
is situated between Roumania and Servia, and is, for a 
length of 3 kilometres, the largest and most dangerous 
obstacle on the Lower Danube. The rocks, which pass 
through the channel, impede the current, and begin at 
the foot of the mountain called Alion, at 122 kilometres, 
and the depth of water rises, at lowest water, from 7—18 
to 2—6 metres, and this rock-bank extends in length 
8 kilometres, but forms a real cataract only in the part of 
128—130 kilometres, partly by the rocks named Prigrada, 
rising above low water over a width of 250 metres and 
length of 2 kilometres, beginning at the village of Sibb on 
the right shore and bending in a crooked line towards the 
left shore, partly by the numerous larger and smaller 
rocks and peaks rising on the left shore. This not only 
slackens the current of the water and thereby raises the 
surface, but causes great and irregular waterfalls, cross 
currents, and whirlpools, which expose the passing ships, 
even with the greatest caution, to danger. 

The cataract of the Iron Gate consists properly of three 
parts. The first is the entrance, viz., the bank, which 
dams up the water, but has no peaks rising out of the 
water impeding the navigation; the second part is the 
Iron Gate proper, with the rock of Prigrada, with most 
dangerous rock peaks; and, finally, the third part, the 
great deepening below the Prigrada, where the water 
in falling over the rocks form whirlpools. 

At different heights of the water the navigable way 
takes different directions at the Iron Gate, in which the 
flow of the water follows through the most equal and the 
most favourable path among these peaks. The sailor 
who directs his ship through this cataract, must know 
particularly the place and position of every rock, peak, 
and the serpentine way which the current takes among 
them. The greatest fall at the Iron Gate is at the lowest 
water, when the water-level falls over the rocks and 
flows into the succeeding hollows; this fall in the river 
is 3 metres per kilometre, through the whole cataract 
5 metres per 2°5 kilometres, and the velocity of the 
water ranges between 4—5 metres per second, or say 
10 miles per hour. 

After the cataract of the Iron Gate, the channel of the 
Danube is for a length of 6 kilometres crowded with 
rocks and banks, which afterwards cease, and the river 
flows untroubled towards the sea. 

The eminent importance of the Danube—as a way of 
communication — was well understood by the Romans 
when they made use of it with success as an expedient in 
their conquering wars. In view of this object they 
executed important works on the Danube, the ruins of 
which even now excite admiration, showing us great 
technical knowledge and evidence of vast command of 
labour. Besides the numerous stone bridges, the parts 
of which aré the admirable work of the Latine architec- 
ture, they constructed along the river, from Regens- 
bourg to the Lower Danube, a tow path, in order to 
assure the unhindered haulage of their boats. We find 
numerous and remarkable monumental remains of 
hydraulic engineering and improvements, works of the 
Roman reign on the Lower Danube; these ruins speak 
to-day of the intellectual and material power of these 
conquerors of the world, who found their way surmount- 
ing all obstacles. 

At Ergeta castrum, as it was called at the time, in 
Mosia, downward from Turn Severin, the Roman 
Emperor Trajan caused to be built a large wooden bridge 
on stone piers, parts of which are visible, after the 
plans of Apollodorus Damaskus, in the year 102-103 B.C., 
that is to say, in the short period of one year, proving 
the great development of the technical ingenuity of that 
time. This bridge is commemorated on the triumphal 
gate constructed in Rome glorifying the Emperor Trajan. 

The Bridge of Trajanis only the first of the great works 
with which the Romans rendered the unhindered free 
passage on the Lower Danube possible and assured. 

The first cataract, which hindered their advance up- 
wards on the Danube, was the Iron Gate, which was 
nearly inaccessible at low water. 

They were not capable of removing the rocks by the 
means of that time, and therefore they were obliged to cut 
a canal around the rocky channel, and to begin on the 
right shore of the Iron Gate, constructing a canal with 
gigantic labour to the point where the cataract ends, 
near the village called Sibb, shown on the plan on page 334. 

The still existing remains of the wall of the channel 
show how great were the forces at the disposal of the 
Roman leaders of the time. This Roman canal—judg- 
ing from the ruins—led on to the right shore—see plan. 
The large quantity of detritus from the brooks at the two 
ends of the canal was as much as possible diverted by a 
stone wall, the ruins of which are still visible in the channel 
of the brook. But time removed and destroyed the 
dykes of the canal, its channel was filled up by the 
detritus coming from the two valleys, and te-day there 
are only ruins of the great work, which was intended to 
break through the Iron Gate and to open the Lower 
Danube to unhindered navigation. But how justly the 
Romans understood the question of the regulation of the 
Tron Gate, is proved by the fact that modern engineering, 
with all its numerous expedients, proceeds on the Roman 
lines in avoiding the cataract by cutting a canal on the 
right shore. 

At the other cataracts we find no traces of Roman 
attempts to surmount the hindrances by any works. 
But this was not as necessary as at the Iron Gate, the 
other cataracts being navigable with boats of a small 
draught, and the difliculties existed only in the haulage. 
To make the haulage of the ships possible, the Roman 
and Macedonian legions of the Emperor Trajan accom- 
plished the great and admirable work to which we have 


referred along the Lower Danube. This is the Way of 
Trajan along the right shore of the river. From the 
remains of this work, which are still visible, some of 
which are shown at page 342, may be judged how great 
were the forces at command, and what immense work 
this road required. At places where the channel of the 
river is walled with rocks of immense height, the road is 
cut into the rocky walls, in some places in the form of a 
sereen, but as they were not able to remove the rocks and 
to construct the whole road in this manner, they built a 
part of it on beams let into the rock wall and forming a 
cantilever roadway, as can be seen even to-day from the 
remains. 

The Way of Trajan was begun by the Emperor Tiberius, 
and the Emperor Trajan continued and finished it in 
A.D. 103 with the aid of the Fourth Scythian and the 
Fifth Macedonian legions. 

The completion of this magnificent work was eternal- 
ised by the Romans with three commemorative tablets. 
These are cut into the wall on the shore, within incised 
surroundings adorned with fine relievos, of which some 
parts are still quite visible on the Table of Trajan—see 
page 342—in the Straits of Kazan. 

With the decay of the Roman Empire the Lower 
Danube lost for a long time its former importance. The 
migration of people caused the decay of the great 
creations of the Latin races: and after long centuries 
the Lower Danube became the scene of heavy struggles 
against the Turks, and many fortifications have been 
built there in order to impede the advance of the hostile 
army. 

These forts are, however, now of the past, as was seen 
the other day by those who were present at the formal 
inaugural ceremony, when they passed the picturesque 
island of Ada Kaleh, which is still Turkish territory, 
though under Austrian administration. Onboard it was a 
strange sight. From the Mosque and from a point more 
inland, the Turkish crescent flag was flying; but much 
larger and more imposing was the Austrian Imperial 
standard floating from the shore. The company of 
soldiers drawn up to salute the Monarchs were Austrian, 
but there were Turks as well, male and female, seated on 
the ground, melancholy survivals of Ottoman sovereignty 
on the Danube. The ruins of the fortress, the dilapi- 
dated houses in the background, were an epitome of the 
present condition of Turkey, hemmed in, and destined 
ere long to be supplanted in Europe. Sixty-two years 
ago, when Count Stephen Szecsenyi, on board the Argo, 
ventured on the first Danube trip of modern times from 
the Kazan Pass to the mouth of the river, he had to 
ask permission of the Pachas of New Orsova, Widdin, 
Rustchuk, and other places. For long afterwards every- 
thing visible on the Danube below Orsova was Turkish. 
On the right bank it is now either Servian or Bulgarian, 
and on the left Roumanian, as far as the Black Sea. 

When the Turks.were finally repulsed to the Balkan 
peninsula, and the reign of Napoleon came to an end, 
when the war alarms ceased, and peaceful times came 
again, the attention of the Governments and Statesmen 
was directed again to the question of the improvement 
of waterways. The Government Council of Hungary 
defined in 1816 the topographical and hydrographical 
plan of the Danube, with reference to the frontier of the 
country to Csernecz in Roumania, and with this object a 
special bureau was established under the supervision of 
the Board of Public Works. But the surveys were begun 
only in 1823, and finished in 1838. These surveys 
embraced the study of all circumstances referring to the 
channel of the river and the current, and were executed 
so precisely and conscientiously, that they are still now 
the pride of the Hungarian hydrotechnics. On the basis 
of these surveys particular plans were elaborated for the 
uniform regulation of the Danube; but these plans were 
not carried out. 

With a view to these regulation works for rendering 
the cataracts of the Lower Danube navigable, the Hun- 
garian Government, through Gabriel Baross, the Minister 
of Public Works and Communications of that time, pre- 
sented in 1888 to the Legislature the general projects and 
estimates of the necessary regulation works. In conse- 
quence it was decided by the XXVI. Law of 1888, that 
the Hungarian State takes upon itself the execution of 
the works, exercising the right of levying customs tem- 
porarily, such right being conferred upon it by the LVII. 
Art. of the Berlin Treaty of 1878, and the VI. Art. of the 
London treaty executed the 13th March, 1871. The law 
states, that the Minister of Public Works has to execute 
the above-mentioned works on the basis of the projects 
presented to the Legislature, and undertakes to make 
such dispositions as may be necessary in the interest of 
the successful execution of the works, and for their con- 
servation and administration. The cost of the works— 
which were to be finished at the end of 1895—was fixed, 
with the proportions to be paid during progress, at nine 
million fiorins. By the law the Minister of Public 
Works was further entitled to fix, in conjunction with 
the Minister of Finance, the time and the way of levying 
the customs which Hungary will have the right to charge 
in virtue of the LVII.-Art. of the Berlin Treaty on the 
trade ships for covering the expenses of the works. 

The largest part of the regulation works extending into 
the territory of Servia, the first thing necessary was to 
arrange between the two Governments for the free and 
uninterrupted movement of men and materials. As 
soon as this was done, the Minister of Commerce organ- 
ised a technical bureau for surveying and controlling 
the execution of the works. This bureau had its seat in 
Orsova, and was constituted in the following manner :— 
Chief of the Bureau, Ernest Wallandt, ministerial council- 
lor ; assistant, Alois Hoszpotzky, chief engineer; mem- 
bers: Ernest Jzsaky, ministerial engineer; Eugéne 
Gruber, and George Kherndl, royal engineers. Later the 
minister delegated Francis Herbert captain of engineers. 

The so organised technical bureau had at first to 
elaborate the particular plans, and to study the hydro- 
graphical condition of the section which was to be regu- 





lated. At the same time the minister made dispositions 





as to the modus and means to be employed in the most 
difficult part of the work, viz.,the blasting of the rock 
under the water in the open river. He proposed to give 
@ prize for explosive material to blow up the rocks under 
the water, and for the best systems with which the ye. 


moval of the rocks under the water could be executed ° 


with success. The offers presented were put before a 
special commission, which examined the explosives and 
made several experiments on the spot. Moreover, the 
minister sent Mr. Béla Gonda—technical councillor and 
reporter of the Iron Gate works on behalf of the ministry 
—and Mr. Alois Hoszpotzky—chief engineer and assis. 
tant of the technical bureau—to Bingerloch in ordey 
to study the works of blasting which were in exezution, 
The result of this was a report, which contributed much 
to settle the lines on which the practical execution of the 
works should proceed. 

After a careful study of the nature of the works and 
modes of execution, the minister was convinced that it 
would be the best to execute this heavy work by contract, 
On the 5th December, 1889, he opened a_ public 
competition, and the advertisement in question was 
published on the Continent and abroad, and the plans 
and stipulations were put at the disposition of foreign 
contractors through the embassies. The date was fitted 
at 31st March, 1890, so that the competitors had four 
months to study the plans and the local conditions. 

During this time the technical bureau finished the new 
survey and the elaboration of the plans, which were to 
form a completing part of the contract. 

Moreover a great and difficult task was to be solved 
before the beginning of the work; the technical bureau 
had to re-determine on the whole length of regulation, the 
fixed points, and low-water marks, which the engineer, 
Paul Vasarhelyi, the author of the first plans of regula. 
tions, had fixed. 

On the 31st March, 1890, four contractors presented 
their tenders. Two of these tenders concerned only a 
part of the works, and the two others demanded exorbi- 
tant prices, so that their tenders could not be accepted ; 
but after long negotiations, one of the syndicates offered 
to accomplish the proposed works for nine million florins. 
In consequence of this, on the 22nd May, 1890, the final 
contract was let with the syndicate composed of Julius 
Hajdu, Hungarian hydro - technical engineer; Hugo 
Luther, manufacturer at Braunschweig, and the Berlin 
Discount Society. With this contract these contractors 
undertook to finish the whole work by the 3lst 
December, 1895. It was stipulated that the syndicate 
should begin the works within two months. The con- 
tractors took charge of the works on the spot on the 16th 
and 17th June, and began them on the 18th bSep- 
tember, 1890. 

To commemorate this latter day the contractors cut a 
memorial table in the rock wall on the Hungarian shore, 
over the rock Alibeg, with the following inscription : 
‘‘These works, sanctioned by the XXVI. law of 1888, 
and destined to remove the navigation hindrances at the 
Iron Gate and other cataracts, were begun in the reign 
of the Hungarian King, Francis Joseph I., in the time 
of the Prime Minister, Count Julius Szapary, by the 
Minister of Commerce, Gabriel Baross de Bellus, on the 
15th September, 1890.—God bless this work and its 
creators.” 

Well, the great project has now been completed, at 
least so far as all the formidable operations are concerned, 
and the Iron Gates Canal was formally inaugurated on 
Sunday morning last by the Emperor Francis Joseph, 
who traversed its entire length in company with King 
Charles of Roumania and King Alexander of Servia. 
The approaches to the Canal on either side are, however, 
not yet excavated from the rock, to allow passage at low 
water. Not until the spring of 1899 will vessels be able 
to come up from the Black Sea without hindrance, and 
by that time also the harbour at Orsova for reloading will 
be completed. It was, indeed, only owing to the fact 
that the Danube is higher this autumn than it has been 
since 1860 that Sunday's ceremony was possible at all. 

In a year or year and a-half the whole of the works 
will, it is expected, have been carried out, and by that 
time 18,600,000 florins will have been spent, according to 
the estimates, for the regulation of the Lower Danube 
between Old Moldova and Turn-Severin. Steamers 
drawing 4 metres, or 18°14ft., coming from the Black 
Sea, vid Braila or Galatz, will then be able to go up the 
river without any hindrance to Orsova, where the cargo 
can be transferred to the railway; or, if drawing only 
3 metres, still further up, to Buda-Pesth and Vienna. 
For the present only the passage fromthe Lower Danube 
up to Orsova, and vice versd, will be independent of the 
season. The canal walls and dams being made of such 
material, destruction, or even damaging, by high water 
or floods, is impossible, and vessels which draw 13° 14ft. 
—namely 4 metres—will be able to pass all the year round. 
The canal is 80 metres, or 262°4ft. wide at the bottom, 
against the 27 metres of the Suez Canal, and the 32 
of the Emperor William Canal. The Iron Gate Canal 
alone cost 54 million florins, or more than the fourth part 
of the entire cost of one of the whole works. One 
million kilogrammes, or 1000 tons, of dynamite were 
required for blasting the rocks, and between 3000 and 5000 
hands were continually employed. Hungary is proud of 
this gigantic work, and may well be, for its value in 
trade and commerce, and in international intercourse, 
will be great indeed. We regret the death of M. Gabriel 
Baross, the Hungarian Minister of Commerce, who, as 
above mentioned, had so much to do with this work, but 
we congratulate M. Bela von Gonda and M. Ernst von 
Wallandt on the well-earned honours which were a few 
days ago bestowed upon them. 








SocreTy or ENcINEERS.—Arrangements have been made for the 
members and associates of the Society, and their friends, to visit 
the Westinghouse Brake Co.’s Works, King’s Cross, and the Mid- 
land Railway Co.’s Somers Town Goods Depdt, on Tuesday, the 
13th October. 
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H.M.S. FIRST-CLASS CRUISER POWERFUL. 


As the heavy ironclads which had been added to the 
Navy just previous to the submission of the Naval 
Programme of 1889 to Parliament were a class of 
ships quite incapable of defending our commerce of 
the country or of saving us from depredations at 
sea, it was decided after much discussion that what 
was wanted for the purpose was swift and powerful 
vessels capable of keeping the sea, of convoying a fleet 
of merchant ships, and of making rapid passages to 
distant parts without recoaling. Of such vessels, the pro- 
gramme referred to proposed to build several, to be 
henceforth known as “ protected cruisers.” Many such 
vessels, ranging from 8000 to 8000 tons displacement, 
have already been constructed, and added to our Navy, 
all of them built from the designs of Sir W. H. White 
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to the penetration of projectiles ; the resisting power of 
the usually-fitted belt being added to the normal strength 
of the deck. 

The Powerful, whose construction was commenced 
early in 1894, is of the following principal dimensions :— 
Length between perpendiculars, 500ft.; over all, 538ft. 
She has a beam of 71ft., and at her load draught of 27ft. 


she displaced about 14,250 tons. She is composed 
entirely of steel, with the exception of her stem, stern, 
and rudder frames, which are of phosphor bronze, these 
latter being heavy castings, totalling some 50 tons in 
weight. 

In the hull proper, great pains have been taken by a 
skilful disposition of the material to obtain extreme light- 


| ness, combined with great strength and rigidity. The vessel 


has six decks, viz., platform, orlop, protective, main, and 
upper and boat decks. The protective or armoured deck 












































Pert Engine Section through AASB. 
Looking Aft. 


TRANSVERSE SECTIONAL ELEVATION OF THE ENGINES OF H.M.S. POWERFUL 


Chief Naval Constructor. On the completion of the 
vessels of this type ordered in 1889, it was considered 
advisable by the naval administration of the country, in 


view of any possible naval conflict with a foreign Power, | 
that more ships of this class should be built, but of much | 


greater power and speed and coal endurance. 


In the Navy Estimates of 1898-94 provision was made | 
for the construction of two cruisers—the Powerful and | 


the Terrible—which were to be the largest, swiftest, and 
most powerful vessels of theclass ever built. The designs 
of these were at once put in hand, and tenders invited for 
their construction. Of those submitted, that of the 
Naval Construction and Armaments Company, Barrow-in- 
Furness, for the Powerful, was accepted ; the building of 
the sister-ship being entrusted to Messrs. J. and G. 
Thomson, of Clyde Bank, Glasgow. As the Powerful is 
now undergoing her machinery trials, and in all probability 
will be the first of the two completed, a description of her, 
with that of her propelling machinery, equipment, &c., may 
be given here. It will equally apply to both vessels. 

As some departure has been made in her construction | 
from that of previous vessels of the same class, she prac- 
tically becomes a new type of cruiser, in that all side 


runs the whole length of the ship, and is of great strength, 
being 4in. at its thickest part, tapering to 3in. at the 
ends, and is made of three thicknesses of steel plate. 
This deck dips at the ship’s sides 7ft. below the load 
water-line, and rises 3ft. 6in. above it on the middle line, 
thus giving 10ft. 6in. of camber, and enabling the tops of 
the engine cylinders to come under it without resorting 
to armoured engine hatch coamings, as in some late 
cruisers. By adopting this design of protective deck a 


| good depth and breadth of coal armour is provided on 


both sides of the ship. The vessel has no external keel, 


and is structurally built on the bracketed system. Being | P 


intended to keep the sea, the hull is sheathed with teak 


| and coppered. Heavy bilge keels, 224ft. long, are fitted 


on each side, and are metal sheathed, The rudder, 
which is on the balanced principle, is some 15 tons in 
weight and of large area. 

The ship internally is divided into compartments by 
numerous transverse water-tight bulkheads; 240ft. of the 
middle length of the vessel is occupied by the machinery 
space, which is divided up into ten compartments, two 


| of which are devoted to the propelling engines, and the 
| remainder to the boilers; a longitudinal middle line bulk- 


protection is dispensed with, and in its place is substi- | head running through the whole of this length. 


tuted an armoured deck, which offers powerful resistance | 





Between the armoured protective deck and the one 


above it—the main deck—the whole of the 240ft. of 
length is divided up by numerous water-tight bulkheads 
into coal bunkers, which, when filled, form a coal protec- 
tion for the whole of the machinery space, the horizontal 
thickness of coal being between 9ft. and 10ft. As we 
intend in subsequent issues to give further constructive 
details of the vessel, and of her propelling and auxiliary 
machinery, we shaJl now briefly describe the main 
engines, and also note the kind of boilers with which the 
vessel is fitted, and which we illustrate in detail on 
page 338. 

The propelling machinery of the ship consists of two 
independent sets of inverted four-cylinder triple-expansion 
engines, driving four cranks, designed to develope about 
25,000-indicated horse-power when running at about 
110 revolutions per minute, with 210 lb. steam pressure 
at the engines. The sequence of the cylinders is, one 
high-pressure, one intermediate pressure, and two low- 
pressure, as shown in our engraving. Each engine has 
two air pumps, one worked off the high-pressure cylinder 
crosshead and the others from the forward low-pressure 
crosshead, and a separate main condenser. 

The boilers supplying the engines with steam, which are 
48in. in number, are of the Belleville water-tube type, 
and are located in eight separate water-tight compart- 
ments or boiler rooms, which are all forward of the 
engines. 

We give on page 338 views of two of these boilers, but 
as we intend in a subsequent issue to describe their con- 
structive details, and fully report the results obtained 
with them when under trial, we defer further reference 
to them at present. We may, however, here state that 
their working pressure is 260 1b. per square inch, reduced 
at the high-pressure cylinder to 210lb. The total fire- 
grate area is 2200 square feet, and the total heating 
surface 67,800 square feet. 

H.M.S. Cruiser Powerful is at present undergoing an 
exhaustive series of trials in the English Channel. The 
bad weather last week occasioned a postponement of the 
thirty hours’ run at 5000 indicated horse-power, the ship 
having to return to Spithead on Friday night after eight 
hours’ running, owing to the gale then blowing. She did 
not again get under weigh till the following Monday 
morning, the 28th ult., a fresh thirty hours’ run being 
started at about 9.45 a.m. The after sixteen boilers only 
were used. The following averages were obtained. 
Steam in boilers, 225 Ib. 


Starboard. Port. 
Vacuum Ap Les ce 46 oe es «a Se oe ce) 
Revolutions perminute .. .. .. .. 67'4 .. . 67°0 
Mean pressures— 
NED bo er be 0s oe ws. ew EE ee SS 
Intermediate cylinder .. .. .. .. .. 11°05... .. 21°85 
First low-pressure cylinder... .. .. .. oe 6°04 
Second low-pressure cylinder .. .. .. SC a 5°32 
Indicated horse-power— 
High-pressure cylinder... .. .. .. .. 927 .. «2 972 
Intermediate cylinder .. .. .. .. .. 694 .. .. 742 
First low-pressure cylinder... .. .. .. 417 .. .. 446 
Second low-pressure cylinder .. .. .. 417 .. .. 398 
Total indicated horse-power .. .. .. 2455 .. .. 2558 
—$_$_,_<——— 
Collective indicated horse-power .. . 5008 


Speed, 14°0 knots for 27 hours; coal consumption per 
indicated horse-power per hour, 2°07 lb. for thirty hours. 
Next week we shall give further particulars, together 
with the results of the thirty hours’ run at 18,000 indicated 
horse-power, which will probably take place on Friday 
and Saturday, the 2nd and 3rd inst. So far the Belleville 
boilers have given every satisfaction, the pressure being 
uniformly maintained, and no trouble whatever was 
experienced with the feed. The stoking seemed easy for 
the men, who have, of course, benefited by their previous 
experience in the sister cruiser Terrible. The conditions 
of weather on Monday and Tuesday were throughout 
most favourable. A few runs were made over the 
measured mile in Stokes Bay, the engines indicating about 
5200-horse power and the ship making 15°3 knots with 
the tide and against the wind, and with these conditions 
reversed the speed was lessened by two knots. The 
Naval Construction and Armaments Co. and the engineer 
officers on board can, so far, certainly be congratulated 
on these good results, which go so far to prove that the 
Admiralty in taking this bold departure in marine 
engineering were fully justified. 








MvnstTEb’s MarGaRIne Factory.—In the articleon these works in 
our impression of the 18th inst, page 292, the word the in line ten of 
the first column should have been steam, and the word engine 
should have been engines. Mr. Schon writes to point out that the 
condensers referred to save from 85 per cent. to 90 percent. of the 
water used by the old form of submerged condensers, not that they 
use 85 per cent. to 90 per cent. 


TRADE AND BustNnEsS ANNOUNCEMENTS.—We are informed by 
Messrs. Woods and Co., Suffolk Irownworks, Stowmarket, that on 
and after September 28th Mr. Ernest William Gouldstone will 
become manager, and that Mr. Clement Woods, on the same date, 
will cease to act as the representative of the firm.—Mr. John T. 
Eayrs, M. Inst. C.E., F.S 1., Past-President of the Association of 
Municipal and County Engineers, has opened offices at Clarence 
Chambers, 39, Corporation-street, Birmingham.—Messrs. Richard 
Nevill and Co., Limited, of the Wern Engineering Works, Llanelly. 
have secured the order for the reversing mill engines for the new 
steel works at Llanelly.—Messrs. James andes and Co., announce 
change of address from 6, Lime Street-square, to 4, Fenchurch- 
avenue, London, E.C.—Mr. T. E. Stanton has been appointed— 
subject to the confirmation of the senate and council—senior 
lecturer in Engineering in University College, Liverpool, in the 
lace of Mr. Stanley Dunkerley, who has gone to Cambridge. It 
is stated that the new lecturer served four years’ apprenticeship 
with Messrs. Gimson and Co., engineers, of Leicester. In 1888 he 
entered the engineering courses at Owens College, Manchester, 
obtaining a Whitworth Exhibition in 1890. He graduated at the 
Victoria University with a First Class in Honours in the B. Sc. 
Degree, gaining the Fairbairn Prizo at Owens College. He ha; 
since taken his Degree of M.Sc., and has been elected an Associate 
Member of the Institution of Civil Engineers. He was appointed 
in 1891 Junior Demonstrator, and in 1893 Senior Demonstrater at 
Owens College, which post he has retained up to the present time. 
—The offices of La Locomotion Automobile have been moved to 
Place de la Madeleine, Rue Chauveau-Lagarde, 4, Paris. — Mr. 
Andrew Kesson having retired, we are requested to state that tke 
firm of Keeson and Campbell, engineers and ironfounders, of Green- 
field, Hamilton and Parkhead, Glasgow, will continue their busi- 





ness as usual at these works, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents, ) 





» ] A LINK IN LOCOMOTIVE HISTORY. 

Sir,—I enclose you views of an old-world locomotive whose 
career has just ended, thinking you may consider it worth a 
passing notice. 

suilt in the forties under the late Mr. James Thompson at Kirk- 
house, in Cumberland, her life was spent in the useful but un- 
exciting occupation of drawing coal trains along the Midgeholme 
Colliery line, the same, by the way, over which tradition declares 
that the Rocket once ran four miles in four and a-half minutes. 
(As to this latter performance I admit]to feeling somewhat scep- 
tical, but if it ae was accomplishedjit deserves to rank amongst 
the most remarkably things in railway history.) 

After running for nearly forty years her work as a locomotive 
came to anend in the winter of 1885-6, 
when the stationary engine plant at 


existence in Sheffield. Electricity has this virtue, it is fault'essly | 
clean.” 

Sir, it is obvious the sole advantage which even the cheap gas 
supply of Sheffield offers for traction is a problematical difference 
in mileage cost compared with electricity produced under ordinary 
conditions, and J hope to show clearly this advantage, whatever it 
may be, would disappear; and that electric traction offers the 
city an opportunity to largely improve the existing sanitary con- 
ditions by a simple combination of process and reduction of cost at 
present incurred for municipal work, basing the proposition on the 
valuable facts regarding refuse disposal determined at Leeds 
by Dr. Spottiswood Cameron, the Medical Officer of Health, 
briefly as follows :—(1) All forms of nuisances cease with destruc- 
tion carried on at a heat at or above 1500 deg. (2) Double the 
weight of refuse is reduced at 2000 deg. compared with 1500 deg. 
(3) The maximum heat available with steam jets or forced draught 
with cold air is 1500 deg. (4) The weight of clinker or residue at | 
1500 deg. ranges from 35 per cent. to 40 per cent. (5) The cost of | 





| 





a pit being in urgent need of assist- 
ance, she was jacked up and un- 
coupled, grooves were cut in the 
driving wheel tires and wire ropes 
passed round them, and she then 
worked as a stationary engine until 
the closing of the pit a few months 


‘0. 

She has now been broken up. The 
boiler is to be preserved, and will 
probably serve a useful purpose for 
many years to come; the remainder 
goes to the scrap heap. The follow- 
ing were her principal dimensions: 


Cylinders .. .. .. 13in. by 22in. 
Boiler—length of barrel 11ft. 10in. 
Diameter of barrel .. 3ft. 
Thickness of plates .. fin. 
ae 

Diameter of tubes .. Ilfin. 
Diameter of blast pipe 3}in. 

Total wheel base -« «10K. 


The driving wheels had no flanges, 
The working pressure was, I believe, 
originally 100 lb., but did not exceed 
80 lb. at any time to which my own 
memory extends. The boiler was 
made of five plates, each extending 
its whole length, and lap - jointed 
longitudinally. No provision was 
made for expansive working, there 
being only two positions in which the 








———— 
| 








reversing lever could be fixed, one 
for forward and one for backward 
gear. Unfortunately the driving 
wheels and smoke-box door had 
been removed before the photographs were 

At ten or fifteen miles an hour this grotesque old engine was 
capable of taking loads which I daresay would have surprised 
many people accustomed to modern practice. 


September 29th. W. B. THOMPSON. 





GAS UV. ELECTRIC TRACTION FOR SHEFFIELI. 


OLD LOCOMOTIVE, MIDGEHOLME COLLIERY 


taken. | 


| burning upwards of 180,000 tons of refuse, it is clear the question 


| weight of clinker, are one and all dependent on the degree of heat 
| employed, 


Sta,—As THE ENGINEER—current issue—apparently favours a | 


sugg2stion by Sir F. Mappin to employ gas for tramway traction 
in Sneffield, permit a brief statement of facts in favour of the rival 


me hods electricity and cable, and to suggest that whilst gas, on | 


th> score of cost, ‘‘may be” admissible in the ozone-laden atmo- 
sphere of Blackpool, the case is different in Sheffield. A view 
tersely put by ‘‘ Arcturus” in the Sheffield Telegraph deals with 
Sir F. Mappin’s proposal as follows:—‘‘ Each explosion would 
vitiate so much air, and this vitiated air has to be discharged in 
the street, and the quantity of exhausted or vitiated air from 
which our atmosphere now suffers is a serious drawback to 





destruction at 1500 deg. is for wages 19 52, or, including capital 
charge at 4 per cent., 24°64 pence per ton of refuse, or about the 
average cost of tip disposal. From the above facts resulting from 


of nuisance, cost of collection, cost and quantity of disposal, and 


Sheffield is erecting a destructor plant at a cost of £16,000 
inclusive, which will not reduce present cost any way, and in view 
of further outlay in this direction soon, my proposition takes the 
form of mechanically operated cells, worked by a special form of 
regenerator plant to utilise the waste gases from the boiler plant. 
—— power for electric or cable traction ; the steam plant at 
all times having an independent flue to the chimney. The gases 
alone would supply the cell atmosphere at a heat ranging from 
1200 deg. to 1500 deg.; the regenerator supplying hot blast t 
work the cells, Consequently it would be much simpler and easier 
to work the cells at 2000 deg. to 2500 deg., than it is to work the 
ordinary cell at 1500 deg. with steam jets, or forced draught with 








cold air in the usual way. The labour wouldjbe reduced 50 per 
cent. to 75 per cent., whilst owing to the simpler form of plant 
and its cost, and area required, destruction relieves electricity of 
the cost of chimney, and flue, and boiler plant as well, compared 
with either tip or destructor disposal in the usual way. 

The general financial aspect of the mileage cost of either electric 
or cable traction produced under the condition named compared with 
gas for Sheffield is seen from the following illustration drawn from 
the city accounts for 1895, viz., the present cost for refuse disposal 
by the tips on the city outskirts added to sludge disposal cost is 
roughly £27,000 per annum, which is diverted to the combination 
proposed, carried out at E. W. and W. Central Station, would, after 
providing £10,000 for collecting refuse, pay 4 per cent. interest, 
and 5 per cent. depreciation on a capital outlay of £100,000 for 
electrical traction, and 5 per cent. interest on destructor outlay of 
£25,000 to abolish the tips, and stili leave a sum of £5500 towards 
the joint working expense. 

By transposing Sir F. Mappin’s proposal—re gas motors—into 
electric street light in substitution for gas, we get 4 splendid ‘‘load 


| factor” in combined traction, light, power, and refuse, with the 
| following results :—Last year the cost of gas and wages for street 
| light in Sheffield was roughly £19,000, a sum sufficient to provide 


4 per cent. interest, and 5 per cent. depreciation on electric outlay 
of £100,000, and leave £10,000 per annum towards the joint work 
ing expenses for traction, light, and refuse, on terms whereby the 
city in twenty-five years would own its own traction, street lighting, 
and refuse disposal works, without increasing the present actual cost 
of street light and refuse alone, whilst in the interval it would 
possess a source of increasing revenue in traction, light, and power ; 
whereas by adopting Sir F. Mappin’s proposal to employ gas 
traction, the city at the end of twenty-five years would have nothing 
beyond the problematical difference between the mileage cost of 
gas and electric traction produced under ordinary conditions. 
827, Grimesthorpe-road, HILL-HARTLAND. 
Sheffield, September 28th. 





PERMANENT WAY. 
Srr,—On the occasion of an accident in Scotland, arising from 
the expansion of railway metals, a few months ago, I wrote youa 


| letter, treating upon the subject of expansion generally, a matter 

| that had occupied no little of my attention in byegone years ; and 
| I mentioned that a ‘‘ range of 160deg. Fah. was very possible, if 
| not even probable, to occur in England any year;” and I made 
| out that, under these circumstances, the difference in the lengtk 

| of a 30ft. rail would be as near as possible Zin. : 


I am induced to refer to this subject again, in consequence of 
your printing a letter in last week’s issue from a ‘‘ P.W. Inspector” 
in India, only referring to it, as I take it, to be an illustration of 
what I meant to convey in my first letter to you on this subject, 
by the ‘‘navvy” or “rule-of-thumb” element displayed even at 
this day, at least in the matter of expansion. 

Mr. Derry says that he has on two occasions tested the expan- 


| sion of four rails of 30ft. each, fished together as one red ; and in 


one case, on their being subject to a range of 50deg. of tempera- 
ture, he obtained ,4in., and in another case, with a range of 
75 deg., he obtained in. expansion for each rail. I do not see, 
however, any connection between these results and his remark 
that ‘‘in neither case did the expansion touch gin.” How he 
could think that this amount was possible with a range of only 
75 deg., while he must have gathered, from what I said, thata 
range of 160 deg. was necessary, I don’t know. 

Mr. Derry seems to have understood me to say that 80 deg. 
would be ‘‘the mean temperature of England,” when I only took 
80 deg. as the mean of the extreme possible range in England—a 
very different thing ; but this has given him the opportunity of 
saying that, considering the mean temperature of India to be ‘‘no 
more than 80 deg., and the mean temperature of England to be 
60 deg., therefore the expansion in this country—India—should 
be more than that given in England.” May I tell Mr. Derry that 
mean temperature in this case means nothing, but that extremes 
of temperature, which might possibly have but very small result 


| on the mean temperature, means everything in the case we are 


illustrating, and, therefore, upsets his idea that less expansion is 


| raquired in England than in India. 


I have to thank Mr. Derry for his practical corroboration of my 
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views of the consequences attendant on the “grip of an unyielding 
fish-plate,” and how they get over that matter in India. It is a 
little singular that this should be recognised in a country where 
the range of temperature cannot be so much by some 50 deg. as it 
is in England, and means are taken there that are not taken here 
to avoid the evil consequences of it. e 

May | ask the opinion of some of your readers on the following 
matter, An ordinary mercurial thermometer stands at 35 Cent., 
or 111 deg. Fah. in the shade, and in the sun it reads 156 deg. I 
have also a 28ft. rail equally exposed to the sun, and which I find, 
even by the inadequate means gost , to be 8 deg. higher than 
my thermometer reads. This same rail in winter, exposed some 
days to a temperature termed “cold” of 26 deg.—which happens 
also to be 26 deg. below zero Fah., gives a difference in length of 
3-64 eighths of an inch—an amount equal to requiring a calculated 
range of 210 deg. Fah., or very nearly that. Where does the 
extra 30 deg. of temperature come in? I have a decided opinion 
about this ; but before I occupy your time with it, Mr. Editor, I 
should like to see some of your readers’ remarks on it. 

J. W. WILKINS. 





Srr,—Referring to Mr. Watkins’ remarks in your issue of the 
18th inst., if I have misquoted or misunders him I regret it. 
His letter of 3lst August is not now before me, but I understood him 
to say that makers of fish-plates do not—in them—provide for the 
safe expansion and contraction of the rails, and what I wished to 
point out was, that any provision for expansion must be made in 
the rail, not in the fish-plate. Mr. Watkins, however, informs the 
world through your columns that it consists with his knowledge 
that I would allow jin. for expansion in laying rails on any 
and all days of the year, from the coldest to the hottest. This is 
a rather hazardous statement by a man who knows absolutely 
nothing of my mind or my practice. In specifically referring to 
temperature, I supposed it would be seen that the subject was not 
forgotten or neglected, and to save your space I did not pursue 
it further. The fact is that on this line attention is at all times 
given to the temperature of the day. In laying rails in the open, 
the din. gauge is used at mean temperatures. On sunny summer 
days, when the rails are often hot to the touch, they are laid with 
their ends butting close on each other: and in times of frost care 
is taken to allow something more than iin., sometimes nearly jyin. 
In a tunnel about 1} mile long, wherein there is no great variation 
of temperature, the ex ion pieces used at ordinary temperatures 
do not exceed jin. ene the arrangements above described, 
my experience warrants me in saying that in this climate the way 
is quite safe from buckling. 

From my having said that the fish-bolts are made to fit easily in 
the plates, Mr. Watkins seems to think that by this means pro- 
vision to some extent is intended to be made for expansion. My 
remark was really made to show that, although no play is intended 
to be given in the fish-plate, the bolts are made to go easily into 
place so as to avoid interruption in laying the way. 

As to the rail, the difference in diameter between the bolt and 
the hole, viz., jin. is by no means accidental, as Mr. Watkins 
thinks, but is a dimension arrived at after careful experiment ; and 
I can only repeat that it is the play thus given to the rail that 
provides for expansion, and not anything in the make of the fish- 
plate. Cor. LuNDIE, Engineer. 
Rhymney Railway. Cardiff, September 30th. 





LOCOMOTIVE PERFORMANCES ON THE CALEDONIAN RAILWAY. 


S1r,—I have carefully read the letters of Mr. Rous-Marten 
appearing in your numbers for August 21st and September 11th, 
giving particulars of runs made by him recently in certain of the 
fast trains over the Caledonian line, and with reference to which 
he accords what I venture to think is a superfluous share of praise 
to the new Dunalastair class of coupled bogie locomotives running 
on the Caledonian. Allowing that each of the runs quoted is an 
excellent example of locomotive work performed over a heavy 
mg of road, they are in no wise superior to the performances of 

r. Drummond’s original express engines for the past ten years ; 
and even at the risk of being thought very stupid by your 
correspondent, I quite fail to see the extraordinary merits of these 
new engines. To most people the performances of the Dunalastair 
engines have been distinctly disappointing thus far after all that was 
heard of them when they were newly built. From careful observa- 
tion and inquiries made upon the subject, I have yet to learn that 
they can take the least heavier load or run one bit faster than 
any of their predecessors. One thing is certain—that they will 
need to prove extraordinarily good engines if they are going to 
excel the peternnens of the old bogies, of which I can refer 
Mr. Rous-Marten to several fully as good, and, indeed, some better 
than those mentioned in his recent communications to THE 
ENGINEER. 

Mr. Rous-Marten quotesasone ofthe“ extraordinary” performances 
of the Dunalastair class a run from Perth to Forfar, 32} miles in 
32 min. That the work is excellent I am not going to deny, but 
the only extraordinary part of it, so far as I can see, is that it is the 
fastest timing of any train ever given in Bradshaw. It will be 
noted that in this case the total train load only amounted to 
101 tons, or about 20 tons more than the light racing special to 
Edinburgh in 1888; and if a 46-ton locomotive, Srith 18}in 
cylinders and more than 1400ft. of heating surface, could not 
accomplish a mile a minute with such a light train, it would indeed 
be extraordinary. Apropos of this run, the Perth express due 
into Carlisle at 12.30 p.m. was timed last summer to run the 
14 miles start to stop between Beattock and Lockerbie, in the even 
quarter of an hour. The train was regularly worked by the old 
bogie, with loads up to sixteen vehicles, and rarely failed to 
accomplish the task set within time. I leave it to your readers to 
judge as to which of the two performances is the most meritorious. 

Another “superb” run by one of the 721 class, Mr. Rous- 
Marten tells us, was that from Carlisle to the Summit in 63 min. 
I have before me the record of a really superb run over the same 
ground a good many years ago, and be before the Dunalastair 
was thought of, where one of the 6ft. 3in. rebuilt goods engines, 
now thirty years old, hauled a train of seventeen coaches—two 
more than the Dunalastair had on—in 64 min., steadily maintain- 
ing a mile a minute the whole way from Carlisle to the foot of the 
bank, This for an engine of the class was really superb, and shows 
that the Dunalastairs are not so very far ahead of the times as we 
are expected to implicitly believe. 

I have only one other instance to quote, namely, anent the 
running between Forfar and Perth, which Mr. Rous-Marten tells 
us was accomplished once by one of the 721 class in32min. Three 
summers ago I covered the distance myself with 123 in half an 
hour ; and the officials running the 5.40 express from Aberdeen 
told me recently that with this engine itwas never run in anything 
over that time, and was froqutatity covered in 29 min., and even 
28 min., so that there can be nothing whatever new or wonderful 
in one of the Dunalastairs doing it in 32 min., the whole distance 
being practicallya falling gradient. The marvellous performances of 
this well-known locomotive are too well known to need comment; 
and if any of the 721 class could run day after day as she did from 
Carlisle to Edinburgh in 107 min. during the greater part of a 
month, I should be ready to believe they were as good. I could 
quote plenty more performances of the Caledonian engines, both 
new and old, fully up to anything that the Dunalastair has done or 
is ever likely to do, but I have given sufficient already I think. 

Edinburgh, September 23rd. J. G. W. BuTier. 





LEADING BOGIES. 


Srr,—Under the above heading I notice in THE ENGINEER of the 
18th inst. a letter from Mr. W. B. Thompson, in which he remarks 


that the Gladstone and 230 classes on the Brighton and Great 
Northern Railways respectively have been reserved by the advocates 








of bogies for their choicest invectives. Now, as I have myself 
mentioned these engines in connection with the same subject, it is 
only right to say that, so far as I am concerned, this statement of 
Mr. Thompson’s is wholly misapplied. Reference was made to the 
engines strictly in a comparative sense, and only on the assumption 
that if bogies were necessary for such short locomotives as the 
North-Western ‘‘ Precedents,” there were ‘‘other engines which 
might much more reasonably have the flexible wheel-base.” As 
I have already pointed out, all three classes have been running 
with success for years. No one wishes to overlook the fact, or 
that there are many other “‘ fine” rigid and radial axled engines 
to be taken into consideration. That is not the point, however. 
It is surely better to err on the right side of the matter and choose 
the least of two evils by still further reducing the possibility of 
accidents. It is not often we get an impartial view of the question 
of bogies 7. single-leading axles. Lieut.-Col. Yorke, R.E., has 
expressed an opinion, which is, therefore, worth repeating. 
Referring to an accident on the West Island Railway on May 6th 
last, he says :—‘‘ The fact that the engine did not leave the rails, 
although the rest of the train did, may probably be attributed to 
the flexibility imparted to the engine by the leading bogie, which 
was able to adjust itself to the irregular curvature of the line, pro- 
duced by the expansion of the rails ; whereas the tender, with its 
six-wheels and rigid-wheel base, was probably the first vehicle to 
leave the metals, and dragged the train after it.” The common- 
sense advantages of bogies as here defined cannot be easily ex- 
plained away. Bogies have other duties besides mere weight 
carrying. If it were not so, ordinary axles would answer quite as 
well, whether the engines weigh under or over the limit your 
correspondent speaks of. F. W. BREWER. 
London, N., September 22nd. 





LOCOMOTIVE BOILERS. 


srr,—It is beyond question that the boiler of a locomotive ought 
to be able to supply all the steam that the engines can use. I have 
read with a good deal of interest and some amusement all that has 
recently appeared on this subject in your correspondence columns, 
It is clear that these letters are not written by railway men. They 
are obviously penned by men whose knowledge of the practical 
working of locomotives is limited to what can be learned by the 
ordinary railway traveller who keeps his eyes open. The letters 
are, in a sense, none the worse for that, use the intelligent 
traveller can learn a good deal without standing on a footplate. 
All the same, it is time, I think, to direct the attention of these 
gentlemen to something which they have quite overlooked. They 
one and all coolly assume that the average English locomotive 
cannot when running maintain its pressure within a few pounds of 
the safety valve load. I have no hesitation in saying this is not 
true. The arguments held in favour of bigger boilers are based 
from first to last on a fallacy. They imply that while the engines 
are all that can be desired, the boilers are too small to — the 
proper quantity of steam to the engines. I venture to challenge 
any one of the half-dozen gentlemen who have been writing in 
favour of big boilers to prove this. I want them to name the 
class of engine on any line which will not make steam enough to 
maintain the full boiler pressure. If they can do this then we 
shall know where we are. 

My experience has been gathered on the footplates of engines 
on the Cagken and North-Western, North - Eastern, Midland, 
Great Western, the Brighton line, and the Great Eastern and the 
Great Southern and Western of Ireland. It extends over more 
than thirty years, and I can safely say that in all that time I have 
never known an engine run short of steam, unless the fireman was 
incompetent, and the coal exceptionally bad. 

Mind, I do not say that locomotives are always powerful enough 
for their work. The direct proof that they are not is shown by the 
increase in the size of engines daily in progress. But this has 
nothing to do with the matter in hand, which is the argument that 
English engines are badly proportioned. 

There is another point which your correspondents quite overlook, 
Is it true that the big boilers used in France, America, or Belgium, 
make more steam than English boilers’ I never was in America, 
so have no practical experience of locomotives there ; but I know 
Belgian engines well, and Iam sure that they do not make as 
much steam per hour as an English engine of much smaller size. 
They have enormous grates, on which they burn a r, dead 
slack. The shovel is never out of the fireman’s hand. If the coal 
evaporates 5 lb. of water per pound of coal it is the maximum, and 
that result is only got by using tubes 14ft. or 15ft.long; the coal 
a as it is expensive. An English engine has tubes 10ft. 6in. or 

lft. long. You, Sir, have very properly pointed out not long 
since that the extra tube length adds but a small fraction to the 
steaming power of the boiler. But foreign locomotive superin- 
tendents are always straining after what is really only a theoretical 
gain; hence the big boilers. 

In the United States, again, we find that, in spite of the great 
size of the boilers, the quantity of coal burned is far in excess of 
what we use per foot of grate. They burn 100lb. to 1501b. per 
square foot, against our 66 1b, or 80lb, Why is this? Is it not 
because the coal is inferior? 

I will not trespass on your space further, but if any of your 
correspondents will tackle the questions I have put, I shall be glad 
to say a little more on the subject. 





Manchester, September 22nd. GORTON. 
Srr,—I have read with great interest your article on page 266, 
also the letters of Mr. Norman D. Macdonald and Mr, F, W. Brewer 


—pages 211 and 263—on the subject of ‘‘ Locomotive Boilers,” It 
seems to me we all mean the same thing, though we may express it 
in various ways and look at the case from different view-points. 

Assuredly we all concur in holding that engines must have ample 
boiler power for the duty required of them, with some margin for 
emergencies. Mr. Macdonald urges that they must have large 
heating surface. I agree with him. You say that heating surface 
is only one of several factors that make for power. I agree with 
you. Also, conditions must be taken into account. No one would 
advocate putting a Dunalastair boiler on a Brighton Terrier, or vice 
versd. But it is noteworthy that the Brighton express engines— 
Gladstone class—have even larger heating surface than the Dun- 
alastairs—viz., 1492 square feet as against 1403 square feet—but the 
South-Eastern 7ft. coupled engines, with virtually identical duty 
and tractive force—111 lb. per pound of effective steam pressure— 
have, I believe, only about 1020 square feet, yet seem to perform 
equally well. 

The plain fact is that the whole question of relation between 
heating surface and boiler power, and between boiler power and 
cylinder dimension, is still entirely in the experimental stage. It 
is no imputation on the competence of our locomotive engineers to 
say this ; indeed, they display the truest capacity and soundest 
sense in pursuing these important and valuable experiments, of 
which some have proved successful and others the reverse. 

But adequate boiler power is the paramount need, whether 
it be gained by large heating surface, as in the case of 
the Great Western 7ft. 8in. singles, the Caledonian Dan- 
alastairs, the Brighton Gladstones, and the North - Western 
Teutonics, or as it was so remarkably in the case of the old broad- 
gauge singles, with their 1952 square feet of heating surface ; or 
whether it be obtained by a combustion chamber, as in the 
London and North-Western Greater Britain class, or by the Bel- 
paire fire-box, as in the new Manchester, Sheffield, and Lincoln- 
shire engines, or by the Flamank double boiler, or by larger fire- 
boxes and fire-grates. All these different systems are still on their 
trial, and judgment must for the present be reserved. 

September 12th. CHARLES RousM-ARTEN, 





NOTES ON WEIGHBRIDGES. 


Sir,—We are glad to see by your ‘‘ Notes on Weighbridges,” in 
your issue of September 11th, that a more general and intelligent 





interest is being taken in the highly important principles guiding 
the proper construction and use of weighing apparatus, and con- 
sider that the ventilation of this important subject by means of 
well considered and practical articles in your influential paper is a 
step in the right direction. 

Mr. Kirby’s remarks respecting the disadvantages of relieving 
gear are well set forth, and from our experience as the largest 
makers of weighing apparatus in this country, we can heartily 
endorse his conclusions, 

Relieving gear is of very questionable benefit, as unless such 
machines are under careful and periodical supervision, and 
frequently adjusted, a fresh balancing of the steelyard is rendered 
necessary after such relieving. 

A point of greatest importance in constructing weighbridges— 
by some makers overlooked in these cutting times—is the provi- 
sion of a liberal margin of strength beyond that merely necessary 
for weighing up to the full capacity of his machine. Where such 
liberal margin is provided, there need be no fear of accidents 
from the passage over the platform of a load above such capacity, 
even when a relieving machine happens to be in gear. To obtain 
proper durability, the centres and bearings which have to stand 
such heavy wear or impact must be made of suitable width or 
bearing surface, a matter so often neglected, to the great after 
expense of the unpractical lptreerce 

our notes also rightly call attention to an important matter of 
danger to health to which public attention has not before been 
directed, viz., the proper drainage and ventilation of weighbridge 
pits, which are often little better than cesspools, and only toler- 
ated from habit or neglect. W. AND T. AVERY. 

Digbeth, Birmingham, September 24th. 





HORSELESS CARRIAGES. 


Sir,—I had hoped some more experienced individual than 
myself would have commented on your article of the 18th. 

You speak of the difficulty of getting rid of waste products, and 
you picture Cheapside packed with heavy oil vehicles, and infer 
that the smell would be a great nuisance. If, however, these 
carriages were moved by steam and fired with coke, I think there 
would be little to choose between the smell of the oil and the 
sulphurous, suffocating fumes of the latter. You, however, suggest 
oil as fuel to generate steam, but the cost of burning oil under a 
boiler is far greater than burning it in the cylinder of an engine, 
An oil engine of 4 or 5-horse power will consume about seven- 
eighths of a pound of oil per brake horse-power hour, In 
the small engines of a motor og we can hardly expect such 
economy as in the larger engine, and 1 lb. of oil—taking the oil 
at 6d. per gallon—would produce 1 brake horse-power hour, 
costing three farthings. On the other hand, the oil-fired boiler 
will take at the lowest estimate with a good compound engine 
24 lb., costing 1jd. to obtain the same power. The oil-fired boiler 
will thus cost to work more than double the expense of the internal 
combustion engine. This is assuming that ordinary lamp oil is 
used ; any of the cheaper oils, such as crude oil, may . dismissed, 
as they are practically unattainable in England. 

A we advantage of oil fuel over coke is the ease of manipulat- 
ing the fire on a long down grade, or in case of a sudden stoppage 
the oil is shut off and the boiler ceases to generate steam. If 
coke is used, as I believe it frequently must be, some self-feeding 
or some self-acting method of stoking will be wanted, either the 
Serpollet hopper or a revolving feeding scoop, as used in the 
Benier hot air engine. 

You speak of the difficulty of starting with steam; there is no 
necessity for coupling the engine rigidly to the wheels ; if engine is 
started first, and by a clutch the road wheels are brought into 
gear, there is less difficulty in starting than with a petroleum 
engine, or the engine might drive its gearing by the intervention 
of a spiral or twisted spring. For instance, the back-lash in the 
gear of a traction engine will enable the crank shaft to make 
perhaps one revolution before the road wheels are set in motion, 
and it will thus get away with a load that it could not move if the 
crank shaft were not free to start before the load. 

Those who have ridden on both steam and petroleum carriages 
must have noticed how much more quickly the latter gets away 
than the former. A steam carriage starting reminds one of a goods 
train getting under weigh. If engine could only make half-a-dozen 
revolutions before the carriage moved, I believe it would obviate 
all difficulty in starting. JoHN HENRY KNIGHT, 

Barfield, Farnham, September 29th. 





Str,—I have read the letter in yours of the 25th from Mr. 
Thomas Hill, and am very much surprised to find that he is not 
aware of the very important improvements that have been made 
in traction engine wheels. He refers to broad wheels with flat 
bars rivetted on atan angle to grip the road. Any practical man 
must know that in thousands of cases the flat cross bar wheel can- 
not have on a rigid Macadam or paved road one square inch of flat 
surface on the ground at once for adhesion. He says no improve- 
ment can be made towards contact with the road in the way of 
hauling power. Mr. T. Hill does not seem to be aware that we 
have in Lancashire traction engine wheels working for seven years 
past which have never Jess than 100 square inches of wood, end on of 
the grain, flat on the road constantly. He seems to be built up with 
a broad wheel for wear and tear. I have forty years ago and less 
run 100 miles a day on common roads with a steam carriage weigh- 
ing over four tons and carrying nine passengers on three wheels, 
asing only one wheel for driving, with a tire 3in. wide, wheel 5ft. 
diameter, engine, one cylinder, 4} diameter, 120 ib. steam, 
ascending gradients frequently 1 in 15, I quite agree with your 
correspondent that lots of people who take an interest in motor 
cars should make themselves acquainted with what has been done. 

Ashton-under-lyne, September 26th. B, 





Srr,—I think Mr. Hill mistakes what is the object of the motor 
car movement. We have quite enough—I think too many— 
traction engines now drawing heavy trains behind them which are 
quite unfit for country roads. Farmers cannot employ a great 
traction engine, but they could employ a farm wagon which had 
a steam or oil-driven motor below the wagon between the wheels, 
where there is plenty of room for it. Such a wagon would serve 
a farmer well for sending to his railway station to take farm pro- 
duce there and bring back manure. For such work we want small 
engines, I think the Act allows too great a weight for the engine 
—three tons in one carriage and one ton for one carriage behind 
it “unladen.” If the Act had been for one or two carriages, not 
having more than six wheels in all, and not to weigh more ‘‘ when 
looted ” than five tons, it would have been much better. They 
would soon have displaced the heavy ‘‘ trains” which now smash 


up the roads, 
Penithon, Radnorshire. G. A. Hata, 





ELECTRIC MOTOR CAR FOR THE QUEEN OF SPAIN. 


Str,—I do not wish to take any of the credit which is due to 
Messrs. Thrupp and Maberley for the excellent way in which the 
vehicle, per se, was designed and made, but at the same time it is 
only fair to state that the motor—Immisch type—together with 
the driving and controlling switch apparatus, was ordered from and 
supplied by me, and made under my designs and patents. The 
claims of the inventor of the primary battery for this carriage are, 
to say the least, remarkable, and certainly the space taken up by 
them is far less than any of the other electric carriages I have had 
to do with. It is to be hoped the Queen of Spain will duly appre- 
ciate the production of the English coachbuilder and engineer. 

Newcastle-on-Tyne. Water A, CLATWORTHY, 


(For continuation of Letters see page 350.) 
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RAILWAY MATTERS, 


Last Friday was the seventy-first anniversary of the 
onening of the Stockton and Darlington Railway. 

Tue total length of Russian railways, exclusive of those 
of the Grand Duchy of Finland, on December 31st, 1895, was 
21,961 English miles. Of these the Government lines extended 
over 13,602 miles, and those still belonging to private companies 
over 8359 miles. 

Tue Liverpool, St. Helens, and South Lancashire Rail- 
Company were on Saturday last fined £5 per day from 


May 31st this year to September 25th for not completing two 
railway bridges according to Act of Parliament. The total penalty 


up to Saturday was £1190. The proceedings were taken by the 
Golborne District Council. 


TraFric on the Lancashire and Yorkshire Railway, 
near Rochdale, was delayed last week by a displacement of rails 
through the collision of a goods train from Normanton with a train 
of empty carriages that was being passed on to the main line at 
Wardleworth Junction. The Normanton engine struck the guard’s 
yan of the empty train, but the guard was in another vehicle, and 
no one was hurt. The engine was not damaged, but the van was 
knocked to pieces and some carriages were overturned. 


No uniform system whereby, while a train is in motion, 
passengers may communicate with the guard and the driver has 
yet been adopted on the Indian railways. The Bombay, Baroda, 
and Central India Railway Company have, for some years, been 
using Winter's electrical system, and on the Great Indian Penin- 
sula and the Madras railways different other devices have been 
tried. According to Indian Engineering, the Government of India 
are now moving in the matter with a view to see if some uniform 
system can be found suitable for adoption on all railways. 


TE horseless carriage movement is causing considerable 
interest in the Midlands. In the course of correspondence which has 
appeared in the Birmingham papers this week, it is stated that 
there is enough energy being put into the matter in Coventry alone 
to ensure a goodly supply, and that there are at least half-a-dozen 
men in Birmingham who intend to have their auto-cars in the 
streets next season ; further, that it is probable that ina few weeks 
from now motor cycles will be offered in Coventry at from £60 to 
£70 each. 

Masor F. A. Marinprn’s report to the Board of Trade 
upon a slight collision which occurred at Waterloo Station on the 
London and South-Western Railway on the 29th August has come 
to hand. The collision was a very slight one, and was caused by 
a “light” engine, shunting out from the engine shed, colliding at 
a fouling point of the junction of this siding with a platform line, 
with the engine of a down passenger train which had just started 
from the main line platform. The engine of the passenger train 
was derailed, and the train, coming to a sudden stand, was run 
into from behind by a light engine, which had brought the empty 
train to the station, and was following it out in the usual manner. 
To prevent the recurrence of such accidents, Major Marindin 
recommends the company to put in a shunting neck, which would 
allow engines to be shunted up and down on these sidings without 
danger of fouling No. 3line, protecting the cross-over road leading 
into the south station by means of safety switches on the engine 
shed sidings. 


Som attention is being aroused by correspondence which 
has appeared in the Midland papers promoted by the Railway 
Nationalisation League, of 47, Queen Victoria-street, London, 
s.W., endeavouring to further the cause of the nationalisation of 
railways, and declaring the State railways ought to be the first 
plank in the legislation of next parliamentary elections. Mr. W. 
Wilson, dating from the offices of this body, writes, under date 
September 28th, —— that fares and rates are kept high to 
pay for about 250 boards, staffs, departments, &c., when one 
central governing board would be more efficient. Two hundred 
and fifty million goods rates have been confusedly regulated by 
977 Acts, while about 3000 more Acts deal incidentally. The 
Railway Commissioners by adopting general terms reduced 3000 
items by 900, and further simplification is, he contends, quite 
possible, The Great Western Railway Company’s share of the 
250,000,000 rates is 25,000,000, requiring a large rate department 
and a library of 2000 large volumes ; but the German rate-book 
for all their State railways is a pocket octavo of 76 pages. 


A CORRESPONDENT of the Times writes :—‘‘A year 
before the passing of the Light Railways Bill in the English 
Parliament the Prussian Legislature had sanctioned a similar 
scheme for the development of minor railways in that kingdom. 
The operations have now been going on for about eighteen months, 
and the prospects are most promising. As in England, the chief 
object of these minor railways is to assist native agriculture in its 
present depressed condition. The first grant was made at the 
beginning of April, 1895, the sum of 5,000,000 marks being set 
aside for this purpose. On June 3rd of the current year—1896—the 
Prussian Parliament provided a further credit of 8,000,000 marks. 
From these two separate grants there have altogether been 712,000 
marks allotted to different undertakings up to the present time, 
the money being advanced mostly in the form of loans at a low 
rate of interest and amortisable. Already the length of minor 
railways thus constructed is 143 kilometres, Demands for similar 
support have been received by the Prussian Government for 
upwards of 4,500,000 marks, which would bring the length of the 
line under the system up to 681 kilometres. Beyond this, how- 
ever, there are six additional minor railways, which are soliciting 
loans from the Government representing a sum of close on 2,000,000 
marks, Hence it would appear that the minor railway system in 
Prussia is being carried out with the greatest rapidity and success.” 


A LARGELY attended meeting of representatives of 
Western Australian gold mining and other companies was held in 
London on Monday last, to protest against the proposal of the 
Western Australian Government to start the Menzies Railway 
from Southern Cross instead of from Coolgardie or Kalgoorlie. 
Mr. Allen H. P. Stoneham, who presided, pointed out that the 
matter they had met to discuss was one of vital interest, because 
while they, in London, had a very large stake in Coolgardie and 
Hannan’s, they had very little interest in Southern Cross. For 
some time there had been a great deal of healthy rivalry between 
Coolgardie and Hannan’s, each being desirous that the railway to 
Menzies should start from their particular town. This division of 
opinion, it seemed, had afforded a powerful clique an opportunity 
to push forward the claims of Southern Cross. From cablegrams 
he had received it appeared, however, that the people of Cool- 
gardie and Hannan’s fad now joined forces against the common 
enemy. After observing that if the line were constructed from 
either Coolgardie or Kalgoorlie it would be shorter, and could be 
made in much less time than if it started from Southern Cross, he 
moved the following resolution :—‘‘ That this meeting of investors 
in land, mining, and finance companies carrying on business in 
Western Australia, having heard with surprise and concern that 
it is proposed to construct the Menzies Railway from Southern 
Cross direct, thereby delaying the opening of the rich gold-bear- 
ing districts between Coolgardie and Kalgoorlie, resolves (1) that 
the chairman of this meeting will be requested to communicate 
to the Government of Western Australia by cable and by letter to 
the effect that this assembly strongly protests against the construc- 
tionof the railway from Southern Cross tothe Menzies district, as it is 
opposed to the best interests of all investors in mining and other 
industries in the Colony ; (2) that such a course would be mis- 
chievous in the extreme, and its adoption would be regarded as 
indicating an utter want of consideration on the part of the 
Government for the interests of those who have invested their 
capital in the colony.” 


NOTES AND MEMORANDA. 


As illustrating the enormous stride which steel has 
made in steamship construction, the gross tonnage of vessels under 
construction on September 30th last, excluding warships, was 633,232, 
of which less than 5000 tons were of iron, timber, and composite. 


It appears from the returns compiled by Lloyd’s 
Register of Shipping that, excluding warships, no fewer than 355 
vessels, of 659,641 tons gross, were under construction on 30th 
September last. This, however, is 57,000 tons less than at the cor- 
responding date last year. 


THERE was on the same day recently nine British war ves- 
sels under construction in Royal Dockyards, of 80,835 tons total dis- 
placement ; and sixty British vessels, of 104,455 tons displacement, 
In private yards. Of foreign war vessels and those whose nation- 
ality is not stated, twenty-six were in course of building, having a 
total displacement of 82,740 tons. 


Tue net output of the Nord and Pas-de-Calais coalfield 
during the first six months of the present year is 8,301,125 tons, 
against 7,766,393 tons during the first half of last year, showing an 
increase of 534,732 tons. Of the above quantities the Pas-de- 
Calais contributed 5,749,360 tons during the first half of the 
present year, against 5,314,647 tons during the first half of last 
year, showing an increase of 434,713 tons. The companies whose 
output shows the greatest advance are those of Fléchinelle with 
57 per cent., Bully-Grenay with nearly 25 per cent., Bruay 19 per 
cent., Marles 11 per cent., Neeux 11 per cent., Lens 8°3 per cent., 
Ferfay nearly 7 per cent., and Dourges 6 per cent., in the Pas-de- 
Calais ; and Douchy with 104 per cent., Escarpelle with 8-2 per 
cent., and Aniche with 5 per cent., in the Nord. The number of 
winding shafts in operation is 99, the same as last year, showing 
a mean output of 97,000 tons in the Pas-de-Calais, and of 
63,000 tons in the Nord, while the largest quantity put out, 
viz., 214,000 tons, was contributed by a shaft of the Bruay Colliery. 
In round numbers the half year’s output of the northern coalfield 
has exceeded by 500.000 tons that during the corresponding period 
in 1894 and 1895. This result is attributed to the revival of trade. 


In the course of his speech inaugurating the second 
International Congress of Applied Chemistry, Professor Berthelot 
observed that during the last twenty-five years chemistry has 
transformed the mining art by the methodical discovery of new 
explosives, by the rigorous, theoretical, and practical measure of 
their relative force, and by fixing the rules which should preside 
over their use. In the metallurgy of iron, steel, and gun metal 
also, methods and processes have been changed under the impulse 
of chemistry. To the metals known during the last 700 years are 
now added those of later date, discovered in laboratories, viz., 
nickel, aluminium, and tungsten, the future and possible destina- 
tions of which it would be presumptuous to limit. The methods 
by which the new and ancient metals are prepared are now 
undergoing unexpected changes under the influence of the 
united theory and practice of chemists and physicists. Elec- 
tricity, which has given rise to more general and more radical 
changes in chemical methods, is now employed under two forms— 
electrolysis and electric heating—deduced alike from physical and 
chemical laws. Electrolysis works both by the wet and the dry way, 
the former having created electro-metallurgy, while the latter 
triumphs especially in the preparation of the metals. Finally, the 
electric furnace utilises in the production of metals and other 
alloys the combined effort of electric polarisations and the high 
temperatures, until lately unknown, which electricity now affords. 


A PAPER recently readin America on heat conductivity, 
expansion, and fusibility of fire-brick, by Mr. J. D. Pennock, gives 
notes of experiments on bricks made of Greek and of American 
magnesite, silica brick, and coke oven tiling made in Belgium. The 
analyses of the respective materials were as follows :—-Silica: Greek 
magnesite, 2°16; American magnesite, 3°10; silica brick, 94°07 ; 
coke oven tiling, 69°89. Iron oxides and alumina: Greek magne- 
site, 0°72; American magnesite, 6°64; silica brick, 3°66; coke 
oven tiling, 27°75. Calcium oxide: Greek magnesite, 4°20 ; Ameri- 
can magnesite, 3°76; silica brick, 1°39; coke oven tiling, 0-27. 
Magnesium oxide: Greek magnesite, 93°03 ; American magnesite, 
86-50 ; silica brick, 0°19 ; coke oven tiling, 0°17. The weights per 
cubic foot were for the Greek magnesite, 170-2 lb.; American mag- 
nesite, 160°91b.; silica brick, 111-41b.; coke oven tiliffg, 109-9 1b. 
In experimenting on heat conductivity, thefdifferent brick, showed 
after exposure in the furnace for five hours, starting at 25deg., 
the following temperatures :—Greek magnesite, 337 deg.; Ameri- 
can magnesite, 297 deg.; silica brick, 177 deg.; coke oven tiling, 
154deg. This shows the superior conducting power of the mag- 
nesite, The expansion per foot under high heat was for the Greek 
magnesite, 0-llin.; American magnesite, 0°088in. to 010in., coke 
oven tiling, 0°076in. 

In a letter to the editor of Na‘ure Prof. A. E. Munby 
says the cheap production of acetylene has come as a great boon, 
and is now in regular use for laboratory blow-pipe work. The 
apparatus in use consists of an aspirator holding about fifteen 
litres, permanently connected with a water supply, and possessing 
a tin. aperture exit tap—the water flows in from below to minimise 
absorption ; at the top a three-hole rubber cork carries an upright 
pipe, passing through the table, which serves for filling the aspirator 
with gas or using the gas on the table, a second pipe goes to the 
blow-pipe, and a third carries an open mercury manometer. For 
filling the jar the calcium carbide is placed in a four-ounce bottle, 
closed by a cork carrying a small separating funnel from which 
the water drops ; the gas passes to the aspirator through a wide 
glass tube, which acts as a reversed condenser, returning most of 
the water vapour to the bottle. With the large exit to the 
aspirator the gas can always be collected under a reduced pressure of 
several cms. of mercury, which quite provides against any sudden 
rushes of gas ; the operation takes some ten minutes, and requires 
practically no attention. In using the gas the water is turned on 
with all taps closed for a few seconds, to correct any reduced 
pressure caused by absorption, as shown by the gauge—this is very 
slight indeed—and then the gas tap fully opened and the flame 
regulated entirely by the water entrance. To bring the gas into 
use takes hardly any longer than with an ordinary gas blow-pipe. 


Tur Revue Industrielle des Mines publishes in a 
recent issue a detailed review of the iron works in South Rnssia. 
Not until 1890 were the first iron works erected by Hughes 
and Pastuchow. Since then there were erected in the direction 
from west to east. (1) The Krivoi Rog works consisting of 80 
Coppée coke ovens and two blast furnaces ; the works have paid an 
annual dividend of 5 per cent. for the last seven years. (2) The 
Dnieprovienne, consisting of four blast furnaces, four Martin 
furnaces and five puddling furnaces; this concern produced in 
1894-5 102,000 tons at a value of 10,892 roubles, the net profit 
amounted to 3,650,000 roubles. (3) The iron works of Briansk, 
consisting of four blast furnaces, four Martin furnaces and 16 
puddling furnaces; in 1893 the works paid a dividend of 10 Poe 
cent., in 1894, 224 per cent. and in 1805, 30 per cent. (4) The 
Hughes works consisting of six blast furnaces, nine Siemens 
furnaces and 22 puddling furnaces; in 1895 it produced 171,000 
tons of pig iron and payed a dividend of 25 per cent.; the 
Drujkowska works and Donetz steel works ; the production in 1895 
was 35,000 tons of pig iron, 25,000 tons of Bessemer billets and 
20,000 tons of steel rails. To these the following new works have 
to be added: (1) The Russo-Belgian Iron Company, 120 coke 
ovens, two blast furnaces, two Martin furnaces and 20 puddli 

furnaces. (2) The Touriefka iron works, two blast furnaces, stee 
works and rolling mills, (3) The Olkhoval Company, a branch of 
the Belgian blast furnace concern Habianzy. (4) The Russian 
steel works at Lugansk. (5) The Belgian works at Taganrog, two 
blast furnaces, Siemens-Martin steel works, puddling works and 





sheet mills, 





MISCELLANEA. 


WE have received a prospectus of the day and evening 
classes at the King’s College, London, for the session 1896-97. 


Patmer’s SHIPBUILDING AND Iron Co. have, at Jarrow, 
commenced the manufacture of bicycles, and it is their intention to 
exhibit thirty of their machines at the Stanley show. They are 
preparing to go in largely for the motor car manufacture. 


Tue exhibition at the offices of the London Chamber of 
Commerce, Eastcheap, of samples of foreign goods which compete 
with British production in the colony of Victoria will, so far as the 
day exhibition—11 a.m. to 4 p.m.—is concerned, close to-morrow— 
Saturday—at 1 p.m., but the samples will be open for inspection 
by workmen between the hours of 7 p.m. and 10 p.m. on each 
evening from October 5th to October 9th. 


THE first meeting of the committee formed for the 
pee of promoting the International Submarine Telegraph 
Memorial will be held in Room 174, Winchester House, Old Broad- 
street, London, E.C., on Tuesday next, October 6th, at 2.30 p.m. 
An executive committee will then be appointed, and it is expected 
that Lord Kelvin will explain his views as to the most appropriate 
object to which the bulk of the fund should be devoted. 


In these days of keen competition between home manu- 
facturers and their continental rivals, it isa source of satisfaction to 
learn that in 1894—the last year for which the complete figures 
are available—the United Kingdom supplied 23 °7 per cent. of the 
total imports into Russia. The proportion has remained very 
steady since 1888, In that year it was 25°9; in 1889, 23; in 1891, 
21°9; in 1892, 25; in 1893, 25°5, so that, says Mr. Michell, our 
Consul-General at St. Petersburg, in spite of fluctuations in 
amounts, German competition, and Russian protective legislation, 
British imports maintain their position, and in 1894 were higher in 
absolute values than for many years previously. 


A REMARKABLE instance of the enormous force of the 
wind during the recent gale occurred at Dover. A Goliath crane, 
weighing over one hundred tons, which is used on Sir John Jack- 
son’s new harbour works, was blown bodily over, and lies on its 
side on the breakwater, which prevented its fallinto the sea. The 
crane was caught by a squall, which snapped the chains that 
held it, and drove it along the rails until it reached the end of the 

ier. In its fall the crane smasbed the wooden pile work, and as 
it crashed on to the stone breakwater the boiler exploded with a 
loud report, which was heard for a considerable distance. Most 
fortunately there were no workmen near at the time. The damage 
is estimated at a considerable sum. 


Tue official traffic returns for the North Sea and Baltic 
Canal during the first working year are as follows :—7531 steamers, 
of which 642 belonged to regular lines, have passed through the 
canal. 266 German and two foreign war vessels also made use of 
the waterway. The sailing ships numbered 9303, of which 8477 
were German. Among the ships belonging to other nationalities 
were 3 Belgian, 164 English, 547 Danish, 6 French, 63 Dutch, 30 
Norwegian, 174 Swedish, and 56 Russian steamers ; while the sailing 
vessels included 20 English, 265 Danish, 2 French, 318 Dutch, 30 
Norwegian, 162 Swedish, and 28 Russian. The total receipts from 
steamships amounted to 680,825 marks, and from sailing vessels 
to216,626 marks, making a total revenue of 897,451 marks—a sum, 
says the Times correspondent, which falls far short of the official 
estimate of 5,000,000 marks. 


Tue whole of the electric light installation at the new 
Trocadero Restaurant has been carried out by Messrs. Strode and 
Co., 48, Osnaburgh-street, Regent’s Park. A new system of 
wiring, called the ‘‘ new conduit” system, has been used in this 
building, the whole of the cables and wires being drawn into speci- 
ally prepared wrought iron tubes, insulated inside, and screwed 
together, and arranged with inspection boxes in convenient posi- 
tions, so that the whole of the cables and wires can be drawn into 
the tubes after they are fixed, and can be withdrawn at any future 
time for inspection. The advantage of this system is that the 
whole of the tubing of the building can be done during the pro- 
gress of building, thus avoiding any unnecessary cutting away. 
The cables and wires need not be drawn in until the building is 
nearly completed, thus avoiding all chance of mechanical injury, 
or damage by damp. 


Tue result of the ballot which was taken on Tuesday 
night upon the question of whether or not the men engaged in the 
iron trades in the Manchester district should withdraw from their 
work on Saturday next unless the masters granted the advance of 
2s. per week asked for in the circular of the 25th of August was 
published on Wednesday, it was found that, as 4543 of the men 
had voted in favour and only 272 against a strike, the question 
assumed more serious proportions. Should no means be discovered 
of bringing the parties together before Saturday, and inducing 
them to accept a compromise, 8000 men will be thrown out of 
work.—The negotiations during the last couple of days on the 
Manchester engineers’ wages’ question resulted in a conference 
between representatives of the employers and workmen being held 
to-day—Thursday—in Manchester. The proceedings were not 
concluded when we went to press, but it is expected that an 
amicable arrangement will be come to before the close of the week. 
Any decision, however, will have to be submitted to subsequent 
meetings of employers and workmen, 


Tue Vice-Consul of Tunis suggests that British 
merchants should turn their attention to that country; its trade 
is open to all on equal terms, and it is a pity that an important 
new market should be neglected in these days, when new markets 
are few. He mentions especially the trade in metal goods as one 
likely to repay attention. British machinery has a good name in 
Tunis, and is rarely found there, although there is a great demand 
for machinery with the increasing industries, such as oil mills and 
presses, which are being erected in great numbers, and require 
extensive plant of a kind manufactured in England, Again, the 
Vice-Consul frequently hears the wish expressed for a good English 
knife, but one is not to be had, and so it is with a long list of 
articles, of which there are worthless imitations in abundance 
because of the indifference of the, manufacturers of the genuine 
ones. Formerly it militated against British trade that there was 
no direct shipping, but now vessels go every ten days from Man- 
chester, while there is a monthly service between London and 
Tunis, and thus goods which cost much for carriage, and took 
twenty to twenty-five days, now go cheaply and in just half the 
time, a consideration which is much appreciated locally. 


Tue report of the Canal Commission which has been 
considering the proposal to unite New York and Philadelphia by 
a ship canal has just been issued in pamphlet form. Two surveys, 
it appears, were made by the direction of the Commission, but y 
either route vessels would use the Delaware River from Philadel- 
phia to Bordentown. Thence a canal would be cut across New 
Jersey, entering the sea at Sandy Hook. The distance between 
the two cities would thus be reduced from 274 miles to 92 miles, of 
which 31} miles would represent the canal. It is estimated that 
the canal, if 150ft. wide and 20ft. deep, would cost £2,852,920, or 
£4,778,940 if 184ft. wide and 28ft. deep. In the first case an 
additional sum of £187,172 would be required to deepen the river 
approaches to the canal, or £625,140 to obtain a 28ft. channel. 
The surface of the canal would be 58ft. above sea level, and there 
would be three locks at each end. The soil to be excavated con- 
sists of sand, gravel, and clay. Steaming at 10 miles an hour, a 
vessel going by Cape May and the ocean takes 274 hours ; by the 
new route, if allowance be made for diminished speed up the canal 
and delays in passing the lecks, the time occupied is put at 





15 hours, 
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PUBLISHER’S NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of the Triple-Expansion Engines of H.M.S. Powerful. 
fvery copy as issued by the Publisher includes a copy of this Supple- 














ment, and subscribers are requested to notify the ‘fact should 
they not receive it. Price 6d. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to mnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tae Enorneer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of icati 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


G. C. O. W. (Newport, Mon.)—{1) Fans are so numerous in form and 
efliciency that it is impossible to give you a general formula. See 
Clark's ‘ Rules, Tables and Data for Mechanical Engineers.” (2) Yes, 
the exhaust may be led through large thin cast iron pipes, such as 
greenhouse pipes for long distances, without materially affecting the 
back pressure. A vacuum can only be obtained by some form of con- 
denser. 

A. B. C.—A coiled spring could be used for the purpose of lowering 
weights as you propose. But the equivalent of the fusee and chain of 
a watch would have to be employed in order to equalise the tension. 
There are no data available to determine the dimensions of the spring, 
because the conditions admit of various combinations. Generally we 
may say that the spring when fully coiled should be one-half the 
diameter of the uncoiled spring, and that three and a-half complete 
turns are the greatest number that can be used without risk to the 
spring. 

Besoin (Birmingham.).—In the first place you cannot do better, we 
think. than to go to the reading room at your public library and 
consult there the foreign technical journals, which we presume are 
available. From them you can obtain much useful information con- 
cerning the methods of expression, words, and idioms employed by 
French, German, and Spanish writers. You can also in many cases 
obtain catalogues on application to firms advertising, but you must 
remember that foreign firms do not use catalogues in the lavish way 
adopted by English and American firms. 

J. M. axp Sons, Lrp.—For English, German, and French languages we 
ean recommend Karmarsch, of Wiesbaden. Messrs. Sampson, Low, 
Marston, and Co., London, are the agents for Tolhausen’s English- 
German-French Technological Dictionary, which is also a good one. 
For Spanish N. Ponce de Leon, two vols., the agents in England being 
Messrs. Whittaker and Co. A _ French-Russian German-English 
Dictionary, by AndriceT, is published in St. Petersburg; and a 
German-English French-Italian Dictionary by Offinger, is published 
by the J. B. Metzlersche Verlag, Stuttgart. 

G. 4. H. (Penithon.)—The old water-tube boiler to which you refer was a 
complete failure at sea. It was made the subject of very costly and 
extended experiment. It was impossible to put anything like the 
boiler pressure into the engines, as without excessive wire-drawing 
the steam was mixed at one time with almost its own weight of water, 
at others it was so dry and superheated that it burned the packings 
out. The production of really clean dry steam is a far more difficult 
matter than you think. If you will make a drawing of a coil boiler on 
your principle, with about 5000 square feet of surface, you will soon 
begin to form a faint conception of the practical difficulties to be over- 
come. The Patent-office is full of the records of wasted efforts in this 








direction. 
INQUIRIES. 
JACKSON, BEAN, AND GOW. 
Sir,—Would any of your correspondents kindly let me know 


the various works the late Mr. William Bean and the late Mr. James Gow 

Stuart, of the firm Jackson, Bean, and Gow, carried on. Any informa- 

tion of the above will be gratefully received. F. S. B. 
Lee, Kent, 8.E 








MEETINGS NEXT WEEK. 
Tux Giascow AND West oF ScoTLanp TECHNICAL COLLEGE.—Thurs- 
day, October 8th, at 8 p.m.: Lecture, “‘ Best Yorkshire Iron, and How it 
is Made,” by Mr. E. Windsor Richards. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.— 


Saturday, October 3rd, at S p.m.: Paper, ‘Explosions of Steam 
Generators and Accessories,” by Mr. John Batey, of Dublin. 
Society or ENGINEERS.—Monday, October 5th, at 7.30 p.m.: Paper to 


be read, “‘ Discharging and Storing Grain,” by Mr. William G. Wales, 
Assoc. M. Inst. C.E. Synopsis :—Importation of wheat and other cereals 
in the United Kingdom—Home produce of wheat —Various systems of 
discharging grain from ships—Use of hydraulic cranes and tubs or 
Priestman buckets—Floating grain elevators—Fixed elevators—Portable 
elevators -Pneumatic and compressed air grain elevators—Cost of 
various systems and relative advantages—Granaries—American system 
of storage—Construction of silo granaries—Comparative cost of silo and 
floor granaries—Comparative storage capacity of ditto—Machinery for 
the conveyance of grain in warehouses, 
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GAUGE GLASSES IN THE NAVY. 
THE court-martial on Fleet-engineer Henry Burner 
and Engineer G. E. A. Crichton, held at Devonport, pre- 
sents certain points not without interest. H.M.S. Blake, 
returning from a foreign station, underwent, as is usual, 
a refit, and was then taken out for the regulation steam 
trials. During these, two boilers gave way, the crown 
of the combustion chamber of one cracked, and so much 
leakage took place that a stoker was scalded to death. 
It was asserted that the engineers on watch, whose names 
we have given above, were responsible, that the 
accident was caused by shortness of water, and a 
corcner’s jury took the same view. This proceed. 
ing in the civil courts has not prevented the holding of 
a court-martial. But it may be that the finding of the 
court will not be without its effect so far as the Treasury 
is concerned. The charge that the officers did not exer- 
cise proper supervision over the working of the gauges 
was held not to have been proved, but the court found 
that sufficient supervision had not been given to the 
replacement of the gauge glasses. Under the circum- 
stances it is of course impossible for us to pronounce any 
opinion on the merits of the case, and we must content 
ourselves with directing attention to some of the points 
raised during the court-martial, and the evidence given. 
The first line of defence is that, although overheating 
took place, that was not the fault of the gauge glasses. 
The Blake’s boilers are of the double-ended single combus- 
tion chamber type, to all intents and purposes condemned 
as quite unsuitable for forced draught ; and it is asserted, 
and was admitted by one of the witnesses, that the 
Blake’s boilers had given trouble in the usual way, the 
tubes leaking in the combustion chambers. It was also 
admitted that although no special defect existed in the 
gauge glass of No. 2 boiler, it had suffered from over- 
heating. I'leet-engineer Robert Mayston, Chief-engineer 
of Devonport Dockyard, deposed to having examined 
Nos. 2 and 8 boilers of the Blake, subsequent to the 
accident. Both boilers were clean; but the tops of the 
combustion chambers were considerably distorted, and in 


machinery, said that as far as the damage to No. 3 boiler 
was concerned, it was caused by shortness of water 
due to the defective condition of the gauge glasses ; but 
as to the cause of the damage to No. 2 boiler, he could 
not speak positively. The prosecution contend that ail or 
nearly all the gauge glasses in the Blake were untrust- 
worthy, because they were all more or less choked by the 
india-rubber packing rings ; and it is contended that the 
gauge tubes had been improperly packed, and that 
this neglect was the cause of the accident. It is, of 
course, not for us at this stage of the inquiry to say 
whether the condition of the gauge glasses did or did not 
manifest neglect. It was explained, however, that the use 
of india-rubber packing rings had recently been abandoned 
in the Navy in favour of asbestos. Every engineer who 
has had any experience with gauge glasses knows that if 
the glass is a little too short, the india-rubber rings 
are liable to work up and get nipped between the end of 
the glass and the brass socket, and the rubber may 
and sometimes does get across the end of the glass and 
practically choke it. As we have stated, a new standard 
type of water gauge fitting is being introduced. Mr. 
Butler stated in cross-examination that the new gauges 
were now being fitted to the Blake’s boilers. - The improve- 
ments in the new pattern glasses ‘‘ comprised a deeper 
recess, which, no doubt, would lessen the risk of chokage 
from imperfect packing. India-rubber exercised some 
chemical and corrosive action upon glass such as was 
used for gauge glasses, and one of the gauge glasses of 
No. 6 boiler, packed with india-rubber, was corroded. 
Personally he did not like india-rubber for gauge glasses 
subjected to high-pressure steam. When heated, india- 
rubber became plastic, and if by any means a film of 
rubber got under the edge of the gauge glass, it would be 
forced progressively within the circumference of the glass, 
and this would take longer to occur with the new fittings 
than with the old.” 

It appears to us to be a little remarkable that a ship 
should be permitted to go on steam trials with all her 
gauges in a defective condition. The fact, if it be a fact, 
is very suggestive. It seems to us to be quite possible 
that the engineers in charge noticed nothing unusual 
about the glasses. They packed them just as they had 
been packed a dozen times before. Itis tolerably certain 
that every one, down to the youngest stoker in the fire 
rooms, knew that a lying gauge glass might mean a dread- 
ful death. It is difficult, therefore, to account for any 
neglect on the part of those in charge. The prominent 
fact, so far, is that the Admiralty have now condemned 
a type of gauge which it is to be supposed has done 
good service for many years. We know that a 
standard gauge has always been in use, and that con- 
tractors have always had to use it. We have, indeed, 
seen a gauge suitable for a boiler 12ft. in diameter, with 
end plates lin. thick, fitted to little launch boilers so 
small that a couple of men could lift them. We have 
thus the curious dilemma placed before us. On the one 
hand, the Blake was fitted with gauges of a kind held for 
years to be the best possible—for only the best is sup- 
posed to get into the Navy; and, on the other, it appears 
from the evidence that nearly all the gauges were parti- 
ally blocked up ; and we have no evidence to prove that 
this state of affairs was quite unprecedented and abnormal, 
and every reason to believe that the usual amount of 
care had been taken in packing the glasses. How are we 
to reconcile the assumption that gauges of defective con- 
struction would not be passed into service when the 
fact that not one but a number of gauges on board the 
Blake could show false water? It would be a slur on the 
intelligence of our readers to explain in detail that if 
gauge fittings are properly made the choking of the tube 
by the packing is physically impossible. 

OF THE 


THE CONDITION STREETS. 


THosE whose fate it is to traverse the distance between 
Charing Cross and St. Paul’s day by day have excellent 
reason to doubt the advantages of town life, and to ask is 
it not possible that something may be done to preserve 
to well-meaning pedestrians that right of way for the 
enjoyment of which, in theory, they pay so heavily in 
practice. In no other city under the sun, we believe, 
would an intolerable condition of affairs be permitted to 
exist continuously. The ripping up of the footways is in 
no sense sporadic; it is not a thing of the instant; a 
passing effort to achieve a possibly desirable end at the 
cost of a momentary evil. On the contrary, the ripping 
up and the blocking of the footways seems to be the 
normal condition. Fleet-street and the East Strand are 
just now suffering most heavily, but matters are little 
better in other parts of London. 

Under proper urban conditions, we have asphalte foot- 
ways bordered by stone kerbs, and provided with ‘“ coal 
plates ” giving access to cellars under the footway. These 
footways are, however, too narrow as it is for the great 
stream of traffic moving East and West along Fleet- 
street. These dimensions are, moreover, continually 
reduced by the erection of hoardings for building pur- 
poses. These are thrust out into the street. In some 
cases they occupy the whole width of the footway, and 
then a narrow space is taken from the roadway, and 
railed off for foot passengers. In others the carriage 
road is already too narrow, and a passage about 2ft. 6in. 
wide is left on the trottoir to provide for the movement of 
the multitude. Many years’ experience tells us that build- 
ing operations are always going on in Fleet-street and 
the Strand ; and it also tells us, that no attempt what- 
ever is made to expedite work, and that the last 
thing thought of by the authorities is the con- 
venience of the public. There is an aspect of this 
question which does not receive adequate attention. 
The hoardings are a direct source of gain, and that 
on so considerable a scale that it pays well to keep the 
hoardings at the service of the advertiser as long as 
possible. In a case which came not long since under our 
notice in a leading thoroughfare north of Oxford-street 
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No. 3 boiler the after tube plate was twisted on the upper 
flange. Mr. Butler, chief-engineer, and inspector of 





three houses of moderate dimensions were being built. 
Operations were interrupted by a strike, which the con- 
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tractor and all concerned took very coolly. On inquiry 
we found that the rent of the three houses would be 
£600 a year, from which would be deducted rates and 
taxes and the cost of repairs. But the hoardings were 
bringing in quite £600 per annum from advertising firms. 
In a word, the hoardings were a far better property 
than the houses which they surrounded would be. No 
doubt the advertising element plays an important 
part in settling the size of the hoarding and the time it 
shall stand. If all such structures were treated as they 
are abroad, brought under strict police supervision, while 
every sheet of advertisements had to bear a Government 
tax, something would be done to mitigate a considerable 
nuisance. But, furthermore, a little judicious exercise of 
authority might prevent continuous building operations. 
Why should not half-a-dozen houses be rebuilt at once, 
instead of prolonging the work for years, by rebuilding 
one house at a time? We believe that in certain cities 
of the United States this plan is adopted, and no building 
operations in any given street are permitted except 
during pre-arranged periods. Thus, while building is 
proceeding in 45th street, let us say, the streets on either 
side must be left undisturbed. 

But the rebuilding of London in a piecemeal, half- 
hearted way, is not the worst evil. Let us consider 
what lies under our footways. We have all the gas and 
water service pipes. We have the mains supplying the 
fire hydrants, and those of the hydraulic power company ; 
the pipes for the pneumatic dispatch ; the electric wires 
of the Post-office ; a considerable proportion of telephone 
wires ; and the electric light cables of a couple of com- 
panies. All, or nearly all, these have cast iron man- 
holes, and these are so numerous, and the footways so 
narrow, that probably 20 per cent. of the surface in 
Fleet-street is made up of the iron lids of these boxes. 
Numerous as they are, however, they do not suffice, and 
not a week passes without the asphalte being broken up 
by some one who wishes to get at a cable, or a pipe, or 
a wire below. It is very questionable if asphalte is the 
proper material for a footway under the circumstances, 

ecause it is impossible, once broken up, to relay it in 
a hurry. The trench is cut with much labour in the 
concrete. The pipe, &c., is laid or renewed, or the 
cable is repaired. Then the cavity is filled in with loose 
stuff which gets a perfunctory ramming, and is left to 
settle. Ina week the surface of the filling is removed, 
and the space made up with cement concrete protected 
by planks. This is left to set, and finally the Italians 
come along and lay the asphalte, rendering the street 
unendurable with suffocating fumes for hours. The 
whole operation means the ruin of the footway for a 
fortnight; and the work has been scarcely completed 
when a parallel line is ripped up by someone else. And 
this is always going on. It is purely exceptional to find 
the footways in Fleet-street left unmolested for a fort- 
night. 

Now, we feel certain that there is bad management, 
growing daily worse, to account for these things. We are 
quite ready to admit that there are difficulties to be 
overcome by the authorities, but we should be well satis- 
fied if we saw that sensible, reasonable efforts were made 
to overcome them. We have no doubt that there would 
be less ripping up of streets if obstacles were thrown in 
the way by the authorities. They are not in the United 
States one-half as particular as we are, but even there 
the municipal worm is beginning to turn. The cost of 
all the ripping up and repairing work is being made ex- 
tremely heavy. New York charges 16s. per square yard 
for opening an asphalte pavement, with a minimum 
charge of £3 4s., and £1 12s. for the first square yard of 
granite pavement, and half that sum for every succeed- 
ing square yard. The City of Philadelphia charges £212s. 
for permission to open an asphalte pavement in summer, 
besides all the charges for renewal, and £3 12s. between 
December 1st and March Ist. In this way it is hoped 
that something will be gained, and that the footways will 
not ke ripped up without due cause. Householders, for 
example, are likely to be very careful in the matter of 
service pipes, if they know that it will cost from 8dols. 
to 16dols. merely to get at the pipe in case of a leak or 
other failure. 

At various times it has been suggested that subways 
should be made in our streets to carry water and gas 
mains, &c., and the suggestion has been partially carried 
into practice. It is difficult to do it in old and narrow 
streets, but there would be no insuperable difficulty of 
this kind, nor would the cost be very great of laying 
under the footway of any and every street a cast iron 
trough, 4ft. wide and 2ft. deep, in which could be stowed 
with the utmost ease all the various pipes and cables now 
covered by asphalte. The trough could be covered either 
with chequer plates or with stone or asphalte blocks in 
frames. It would be waste of time to dwell on the advan- 
tages to be obtained. The objections are scarce worth 
mentioning. Induction, for example, can do more harm 
when cables and wires lie in a box than it can when they lie 
side by side in gas-sodden earth. The service pipes would 
give no more trouble than they do now. The interest on 
a very large outlay would be paid by the saving effected in 
the cost of getting at the pipesand cables. The engineer- 
ing difficulties are nothing, and the comfort of the foot 
passengers would be immensely promoted. It seems to 
be almost impossible that things can go on much longer 
as they are without a public expression of feeling which 
may astonish the City authorities, and the remedy we 
suggest is on the whole not only perfectly feasible but 
literally quite unobjectionable. 


THE METROPOLITAN RAILWAY OF PARIS. 

Ir is just possible that were our Parisian neighbours 
so fully acquainted as ourselves with the numerous 
disagreeable features attending subterranean railway 
travelling they would not be so anxious to construct 
their new project upon lines closely resembling those 
of our own Metropolitan. Authorities and parties in 
France interested differ—as will be presently indicated— 
respecting the best means to achieve the end in view, 





but they appear to be unanimous in the opinion that the 
desired goal should be attained in one way or another. 
It is the Municipal Council of Paris that has proposed 
a scheme for a Metropolitan Railway, which our pro- 
fessional contemporaries regard with marked disfavour. 
It has been wittily observed that the chief raison d'étre 
of the Municipal scheme is to prevent the Parisians from 
leaving their capital. Granted, but on the other hand, 
if the inhabitants are deprived of the means of egress, 
those living in the suburban districts will be equally 
destitute of the proper facilities for ingress. It is exceed- 
ingly doubtful whether in the long run the results of 
a project so purely centralised would be to the benefit of 
the great focus of centralisation, that is, the metropolis 
itself. It may be remarked, without entering into un- 
necessary details, that a small portion of a metropolitan 
system exists already in Paris, such as the ligne de 
Ceinture, and the western suburban line. The objections 
raised against the system proposed by the Municipal 
Council—which in the main we agree with—are, first, 
that it completely cuts off the possibility of any inter- 
change of goods traffic between those existing lines 
already referred to, and those of the future, by the adop- 
tion of a different gauge. This is a grave error, although 
we cannot enter upon another “ battle of the gauges” to 
support our contention. Secondly, it is pointed out that 
all communication between the existing railway stations 
and those pertaining to the new line will be of a very 
troublesome and unsatisfactory character. Again, it is 
alleged that the scheme will be hopelessly inoperative as 
a means of supplying the capital with provisions, and 
that, consequently, it will be practically useless for the 
purposes of defence and mobilisation. These are very 
serious allegations, and it will be interesting briefly to 
consider the grounds upon which they are based. 

It is some forty years since the first scheme for a 
metropolitan railway in Paris was brought to public 
notice. Since that period numerous tentative pro- 
jects have been submitted to the authorities for ap- 
proval, but one by one they have all succumbed to the 
insuperable difficulty of reconciling the conflicting 
interests of the metropolis in particular, and of the Stgte 
in general. While, therefore, the French Government 
has always regarded the proposed metropolitan as a rail- 
way possessing national claims, and not to be conceded 
to the City of Paris as a monopoly, it is doubtful whether 
it would now hold unconditionally to that opinion. Thus 
encouraged, the Municipality has put forward a scheme 
for a line of narrow gauge, which isolates it alike 
from all the present stations and all future lines 
adopting the recognised width of track. It appears 
rather an extraordinary proceeding, but what the Muni- 
cipality of Paris really intends, is to have a railway 
entirely within its own jurisdiction, under its sole 
control, and disconnected from all other existing lines. 
To ensure this condition of unenviable autonomy and 
isolation, it has clinched the question by a break of 
gauge. In an engineering point of view—digressing for 
a moment—there are no objectionable features in con- 
nection with the proposed project, apart from those 
which inevitably accompany all underground tracks. 
The sharpest curve does not radiate less than 250ft., and 
the steepest gradient does not exceed one in sixty. 
Except that the general cross section of the proposed 
new line, whether in tunnel, cutting, or station, does not 
differ much in unsightliness from our own, there is little 
to choose between them. The usual object of the 
promoters of new lines of railway is to place them 
en rapport with their predecessors, and so far the French 
engineers have adhered to that self-evident principle, 
whether the intercommunication was city, suburban, or 
rural. The Municipal Council of Paris has violated this 
principle, in fear lest the population should abandon 
the city to dwell in the environs. It is suggested 
that this enforced isolation on the part of the Council 
may be due—we do not assert to a hostility—but to an 
opposition to the great railway companies of the capital. 
In a different department of important public works, our 
readers will recognise a somewhat recent similar manifesta- 
tion inourown metropolis. The attempt to justify the break 
of gauge on the score of economy, both with respect to 
first cost and subsequent expense of maintenance, is un- 
worthy of the guardians of so great a capital as Paris. 
The adoption of a metre gauge, even admitting the 
economy in the first cost, which our own experience has 
taught us, is more apparent than real in crowded cities, 
defeats the very objeci for which a metropolitan railway 
should be designed. Its capabilities will not suffice for 
the demands made upon its resources, and in a word, it 
will not be remunerative. It is satisfactory to notice 
that whatever project may ultimately be carried out, 
there is a universal consensus on one point, and that is 
that the mode of traction or haulage should be electrical. 
We might ourselves take a hint on this point from our 
friends on the other side of the Channel. 


——__ ———_ see ——— 


NORTH BRITISH RAILWAY WORKS. 


THE North British Railway Company is making rapid pro- 
gress with some of the great lines and works it has in course 
of construction. In the last six months it spent £414,254 of 
additional capital, and of this sum about £175,159 was spent 
on the lines and works that are open for traffic; £35,510 on 
the lines and works in course of construction; and £155,211 
on additional working stock. Of the expenditure on the 
lines and works that are open for traffic, the largest item was 
that of the Waverley Station and the widening of the lines 
there, which took £110,652 in the six months. Of works in 
course of construction, Methil Harbour took £40,291; and of 
the working stock expenditure the largest sum was that for 
wagons, which claimed seven-eighths of the total. In the 
half-year that has now begun, the anticipated capital expendi- 
ture is about £340,380, and more than a quarter of this is on 
the Waverley lines widening and works, whilst the Methil 
Harbour works take up £40,000, and about £50,160 are to be 
expended on additional working stock. It is to be noticed 
that the revenue of the North British continues to enlarge— 
it rose £100,000 in the last six months, and that though the 
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working expenses for the period displayed a slight tendency 
to rise, they were still 47:11 per cent. of the traffic receipts— 
a percentage that is far below that of many of the great lines 
of England. The company has now under construction, or 
to be constructed, some 344 miles of line, so that there is stil] 
before it considerable work for the engineer, and as there 
remains to be expended after the end of this year a very large 
sum on capital account, including about £888,000 on the 
Waverley works, it will be seen that it has before it some 
constructional work of moment. The condition of the com- 
merce of two of the great centres of trade that the railway 
serves is satisfactory, and though the mineral trades have to 
contend with very low prices, they have the advantage of 
cheaper working than those of perhaps any other district in 
the United Kingdom. It may fairly be hoped that there is 
before the Scotch railways a period of prosperity that will 
enable them to complete their great works in hand, and to 
allow the traffic that these should bring to grow so as to give 
to the enlarged capital a better yield than is now obtained. 
There is at present all the indication that this is likely to be 
the case, unless there should be some labour interruption 
that is not yet evident. 


THE TERRIBLE. 


A COMPARISON of this great vessel with her immediate 
predecessor in the British fleet most forcibly illustrates the 
advance in naval matters during the last half century. In 
February, 1845, what was then considered one of the finest 
war steamers in the world was launched at Deptford, under 
the name of Terrible. A wooden paddle-wheel vessel, 
her extreme length over all was 253ft. 9in.; breadth, 424ft.; 
tons measurement, 1847. Messrs. Maudslay and Co. had 
contracted to supply her with engines of 800 nominal horse- 
power at the cost of £41,250. The weight of engines is given 
at 212 tons; of boilers, 250; water in boilers, 138; paddles, 
44 tons; coal-boxes—doubtless bunkers are meant—16 tons; 
making a total of 660 tons for steam machinery. The length 
of engine-room, which doubtless included that of stokehold 
and bunkers, was 76ft. 7in.; breadth, 38ft.; depth, 27ft. 4in.; 
diameter of paddle-wheels, 34ft., with a width of 13ft.; and 
four cylinders 6ft. diameter; Siamese engine; weight of 
coal carried, 800 tons. Her first armament seems to have 
consisted of twenty guns, the heaviest 95 cwt., throwing a 
68 lb. round shot, or a shell of less weight. Her complement 
of officers and men was 240, Her first trial trip was in the 
spring of 1846, when, with a draught of 18ft. 114in. aft, she 
attained a speed of 11 knots an hour. She resembled her 
successor in one point, viz., she had four funnels, though 
some time later they were reduced to two, otherwise a com- 
parison of this first-class cruiser of 1846 with that of 1896 
shows that the latter has more than double the length, 28ft. 
more beam, and well-nigh 50 per cent. more draught. Dis- 
placement probably four times as great, and at least tenfold 
engine power, which gives about double the speed; while as 
to armament, the new vessel’s largest shells are quadruple 
the weight of any ever used by the old; and even that state- 
ment but faintly expresses the advance in other respects. 
Nevertheless, the old steamer did good work in her day. 
She took active part in the bombardment of Odessa and 
other operations in the Black Sea during the Russian war of 
1854-55, and, after various services, one of her last was to 
assist, in 1869, in towing the great Government floating dock 
to Bermuda. She did not disappear from the Navy List till 
1876. In wishing success to her new namesake, we can only 
say that if she serves the nation for as long a period, and 
with the same good fortune, there will be no just reason to 
complain. 


MACHINERY WINS. 


‘‘ SUPERSTITIONS,” we are told, ‘die hard.’ A lamentably 
lingering death has been the fate of the manufacturing 
fallacy that files can be better made by hand than by 
machinery. But it is dead at last—‘ Dead as a door-nail.” 
The last screw in the coffin of this industrial superstition has 
been turned by the Government, for specifications from an 
important Government department are now in the hands of 
certain firms of file manufacturers in Sheffield, in which 
occurs the stipulation that they are to be machine-cut. 
This is understood to be the first time that any tender 
emanating from the Government has contained such a pro- 
viso, and it has excited a good deal of interest and comment 
in the trade. Moreover, since the men employed by the 
hand-cutting firms obtained a 10 per cent. advance on their 
wages, these firms say they have been at a disadvantage in 
competing with those who use the machine, and whose men 
got no advance. Some have since adopted machinery, and 
others are saying that they must now come to it, or they will 
be shut out from securing Government and other contracts. 
So thoroughly does machinery seem to have taken possession 
of the file-makers that the orders which they have given out 
to engineers for the requisite machinery are actually exceed- 
ing the capacity of the workshops to supply. Taking advan- 
tage of the inability of English engineers to fill all the 
demand, the Germans are now introducing file-cutting 
machines into Sheffield, and are trying to obtain orders. 
This is certainly a remarkable fact. Yet it is not a little 
gratifying that at the very same time that this is going on, 
German file manufacturers are themselves purchasing freely 
from the Sheffield engineering firms file-grinding machines 
as well as machines for whetting chisels for use in file-cutting 
machines. 








LITERATURE. 


[CONCLUDING NOTICE. ] 

Submarine Cable Laying and Repairing. By H. D. WILKIN- 
son, M.LE.E. The Electrician Printing and Publishing 
Company, Limited, Salisbury-court, Fleet-street, .C. 

WE shall now turn to that part of the book which has 
reference to thelaying of a cable. Provided that previous 
surveys have been made such as enable a suitable type, 
electrically and mechanically, to be designed and the 
required length made, no further soundings are neces- 
sary until the laying ship and her consort—if there be 
one—arrives at the field of action. 

Mr. Wilkinson well describes all the implements 

employed in submarine survey—i.e., the pianoforte steel 

wire ; the different forms of detachable sinkers, with speci- 
men tubes, varying for different depths; the apparatus 
for paying out and recovering the sounding wire; besides 
various sorts of thermometers for registering the bottom 








temperature. Amongst the sounding machines of the 
present day, the steam gear of Messrs. Johnson and 
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phillips—Fig. 188—is, for surveying great depths, pro- 
bably the most satisfactory ; whilst for shallower waters 
the hand machine—page 339—of Mr. F. R. Lucas, has 
done exceedingly useful work. The author gives a 
description of a machine—illustrated on pages 335 and 
336—which has since been very much improved on by 
the Silvertown Company. Some parts of this chapter do 
not appear to be based on quite the latest information, 
particularly as regards the instructions relative to the 
Johnson and Phillips machine. For instance, the wire 
is now supplied in lengths of as much as 7000 fathoms, thus 
rendering splices, for all depths so far experienced, quite 
unnecessary. Again, any such system as that originally 
suggested by Lord Kelvin, of balancing the weight of 
wire outboard by weights added to the brake as the 
wire is paid out, so as to provide for the stoppage 
of the wire drum immediately the sinker reaches 
the bottom, has for some time been abolished. It is 
found, indeed, that, provided the sinker has sufficient 
weight in proportion to the depth, it will descend at a 
yate which will in itself ensure the moment of striking 
pottom being immediately observed. Thus, as a result, 
it is no longer necessary for the drum which supports the 
wire to be particularly light; in fact, now-a-days, it is 
usually made of a character which permits the wire to be 
coiled direct on to it without any misgivings of its being 
thereby subjected to too heavy a strain. Similarly, it is 
more the custom at the present time to place the drum 
well inboard—rather than as in Fig. 183—even when 
paying out, thus providing for a good length of wire 
between it and the ship’s stern. Buchanan’s mercury 
and water piezometers, as well as other such instruments, 
receive admirable notice in this part of the book. The 
author has apparently made some use—duly acknow- 
ledged—of the paper on the subject of “Deep Sea 
Soundings,” read by Mr. Edward Stallibrass some years 
ago before the Institution of Electrical Engineers. 

We hardly expected to see detailed references to logs 
in a book on cable work, but their inclusion is highly 
suitable. The excellent and ingenious system devised by 
Lieut. Anthony Thomson, R.N.R., is fully described; 
but Mr. Wilkinson would have done well to point out 
some important advantages in its application to cable 
and sounding operations over logs as ordinarily towed, 
viz.:—(1) It does not require hauling in when stopping 
the ship; (2) that, owing to it being supported and kept 
in the water at a horizontal line, it registers correctly at 
quite slow speeds. The author then gives an exhaustive 
account of James’s Submarine Sentry; though, again, 
yery misplaced where it is. 

Let us now revert to the course of operations more 
directly associated with the laying of a cable. To begin 
with, Mr. Wilkinson has admirably described and illus- 
trated the different ways of landing the shore end. The 
figure on page 317 is in illustration of the plan invariably 
adopted by the Silvertown Company, and is well 
suited where a heavy surf has to be contended with, or 
in instances where no lighter is available. Here the 
cable, drawn on to by a line attached to the ship’s picking- 
up gear, is floated ashore by means of balloon buoys in- 
troduced by Mr. Robert Gray for the purpose, in place 
of casks as first used by that experienced cable engineer, 
Mr. I. C. Webb, M. Inst. C.E. Under ordinary circum- 
stances, however, most authorities consider the lighter 
system preferable, provided that the necessary plant is at 
hand. 

In dealing with the gear for paying out, Mr. Wilkinson 
has furnished us with a general view—Fig. 201—of the 
machinery designed by the late Sir Charles Bright. The 
author then proceeds to describe and illustrate one part 
of this apparatus, 7.c., the segment table. This was intro- 
duced as a means of checking the cable’s egress at a 
moment’s notice, in the case of sudden necessity, and 
has on various critical occasions proved invaluable 
on the ships to which it has since been fitted. Mr. 
Wilkinson does well in pointing to the evils of V 
wheels, When laying a long length in a_ tropical 
climate, the V is liable to get clogged with compound to 
such an extent that the cable slips off. As withthe V wheel, 
the unavoidable fleeting knife of a cable drum is shown in 
another part of the book. Useful work would be done by 
the mechanical engineer who introduced some other means 
of holding the cable in check during paying out than 
by the ordinary friction brake—say, by a brake based on 
hydraulic principles—as well as something to replace the 
fleeting knife, for preventing the fresh turn over-riding. | 
Much has already been done by mechanical engineers to 
perfect the easy carrying out of cable operations; but a 
departure of the description indicated would be a further 
and great step in the right direction. Such a reform would 
be especially to the point just now, in view of the possible 
Pacific cable with a section of great length in extreme 
depths; and also on account of the recent tendency 
towards heavy cores which involve an increased weight of 
iron wire—if the close-sheathed type is to be adhered to— 
thereby increasing the difficulties of sufficient and con- 
tinuous brake application. It is quite a question whether 
something after the pattern of the apparatus—page 149— 
employed in laying the first Atlantic cable had not many 
advantages over the ordinary strap and lever brake, which 
originated in a hand form with Mr. F, C. Webb’s design, 
provided that some means of keeping the strain within 
bounds—such as that of Appold, adapted by Amos to the 
hecessities of cable work—be capable of application. 
It would have been well had Mr. Wilkinson presented 
an illustration of a more modern form of paying-out 
dynamometer, such as are specially designed for paying 
out purposes in being infinitely more sensitive than those 
used in picking up. There are several of these to be 
Seen—to wit, that on board the Silvertown, due to Mr. 
E, Stallibrass, and another designed by Professor Andrew 
Jamieson, F.R.S.E. The book under consideration 
®ppears to give no account of the excellent method em- 
Ployed by Messrs. Siemens Brothers for arriving at a 
Correct measure of the slack paid out during the laying 
ofa cable, by means of a dummy line of sounding wire. 


but requires close study by those proposing to turn it to 
account with any good effect. 

We have to make our way back to Chapter II. for 
other information relative to cable gear on telegraph 
ships. Here we find excellent illustrations of the machi- 
nery on the John Pender—a good specimen of modern 
apparatus for picking up and paying out from the ship’s 
bows. In one of the appendices, a description and general 
view of the gear on the new Japanese Government 
telegraph ship—Okinwa Maru—are given, but these— 
evidently from photographs—are of no use whatever in 
a text-book from a student’s point of view. This machi- 
nery, due to Messrs. Johnson and Phillips, is said to 
combine many novel features, one of which is the brake 
being connected more directly to the cable drum. 

Mr. Wilkinson would have been better advised in 
making more of the Dacia’s picking-up, rather than of 
her paying-out gear. This ship has done much good work 
in repairs, owing to the sureness and steadiness with 
which her picking-up apparatus works, due probably to 
the long crank indulged in on the engine. The whole 
plant takes up a lot of space, and gives an idea of un- 
necessary power to some people, but it is just this reserve 
force which has proved so invaluable when working in 
deep water with rough bottoms. This gear—designed, 
like the paying-out gear, by Sir C. Bright many years ago 
—is, of course, incomplete in many respects as regards 
convenience, but in its salient points it is probably inferior 
to none. Constructed as it was by Messrs Easton, Amos, 
and Anderson, it is of the best possible workmanship. 

We are of opinion that Mr. Wilkinson has rather over- 
done the number of cable ships which he has described 
and illustrated ; and yet we find no view of the Scotia, 
which, on behalf of the Telegraph Construction Company, 
has certainly laid a greater total length of cable than any 
other, though, with a gross tonnage of 4667, she comes 
third to the Silvertown—4935 tons—and T'araday— 
4917 tons—in order of actual size. However, nothing 
but the warmest possible praise can be bestowed on the 
character of these outline drawings of some of the 
principal vessels concerned in cable work. In a future 
edition Mr. Wilkinson might find it possible to condense 
all the useful information he can collect regarding the 
various telegraph ships into the form of a table of an 
extended form similar to that which appears in the “ Elec- 
trical Trades Directory,” and in Munro and Jamieson's 
pocket-book. 

In Chapter I. the author goes into the question of the 
capacity of a cable tank. The formula given to find the 
cubic contents of a mile of cable is, we believe—like that 
in Clark and Sabine—seldom, if ever, used in actual 
practice. A much simpler one is:— 

d? x 33°2 = bulk of cable in cubic feet, 
where d = diameter of cable in inches. 

This was given in the last edition of ‘‘ Munro and 
Jamieson.”’ When coiling a heavy type of cable, 40 to 
45 per cent. is nearer the amount to allow for waste 
space. 

With further reference to the three largest telegraph 
ships, it may be of some interest to note that the Scotia 
was formerly a ‘‘ Cunarder.” The Silvertown—originally 
the Hooper—was designed, or rather, three tanks of given 
dimensions were built round, for carrying 5000 nautical 
miles of hempen cable to carry out the Great Western 
scheme. This scheme never saw daylight, and now when 
loaded to her ‘“‘ Plimsol ” the tanks of this vessel are only 
about half full with the types at present in vogue. Her 
cable machinery was constructed to the drawings of the late 
Professor Fleeming Jenkin, F.R.S. The Faraday was de- 
signed especially for this class of work by the late Sir 
William Siemens, and was the result of a great deal of 
thought and attention. Her peculiarity is having bows 
at each end to render her capable of being more readily 
turned about for sounding and cable operations. Like the 
Scotia, she is furnished with twin screws, the same object 
being in view. The most complete description and illus- 
tration of H.M.T.S. Monarch, appeared in THz ENGINEER 
at the time she was launched. Mr. W. R. Culley was 
mainly responsible for her cable gear, which was con- 
structed by Messrs. Johnson and Phillips. She was the 
first ship, we believe, to have bow baulks built in with 
the rest of the vessel, after the plan of Mr. Percy Isaacs, 
as adopted for all the ships of the Eastern and associated 
companies. Whilst dealing with the laying of cables, 
and in somewhat expanding his remarks, Mr. Wil- 
kinson might have touched on the wickedness of 
attempting to run the ship at a high speed whilst 
paying out. This is, as a rule, limited by fear of 
accidents, but when quite large tanks are in question, 
high speeds are sometimes indulged in. This may be 
very well from a contractor’s standpoint, and has been 
done with a view to lessening the brake power require- 
ments; but it means that the cable is not laid at an angle 
which provides for it conforming to the undulation of the 
bottom. We venture to think that very often insufficient 
attention is given to the laying of cables in shallow water. 
In our opinion they are frequently laid too tight, owing 
to the total weight of cable outboard being comparatively 
little. We think that to avoid this—besides the ship 
going slow—the cable should be paid out without any 
drum whatever, employing only a friction table, as 
already referred to, for use in case of emergency. 

Mr. Wilkinson is rather elaborate on the slipping of 
tinal splices, but the sketch on page 122 is probably the 
only satisfactory method of letting go a bight; the rope, 
however, would of course be quite taut. 

Under repairing operations, which Mr. Wilkinson oddly 
starts off with, very clear drawings are given of various 
grapnels, ancient and modern; but mostly modern, we 
are glad to say. The figures on pages 33 and 34 give an 
excellent idea of grappling work. The latter is lifelike, 
inasmuch as it is evidently from a photograph, and under 
easy circumstances as regards weather, both for grappling 
as well as for photography. We would not recommend 
anyone to attempt dragging for an old cable in deep 





This ig probably the only right plan for this purpose ; 





water, with the ship going over the ground at a speed of 


son; though, of course, under other conditions it might 
turn out all right, or at any rate unattended by further 
disaster. 

In the somewhat full reference to underrunning — 
beautifully illustrated on page 55—it might have been well 
to mention that, though this plan in a light boat has been 
found serviceable by Mr. F. C. Webb, its originator, and 
by other experienced hands, it is certainly a hazardous pro- 
cess when performed by anything like a heavy steamer. 
In the pages of this book Mr. Wilkinson has concisely 
described and illustrated, as far as his space would permit, 
the main features with regard to buoys and buoying. He 
might, however, with advantage have given more informa- 
tion with reference to the various descriptions of ropes, 
connecting chains, &c., as employed in cable work 
generally. 

On the subject of beach cables and underground lines, 
the author introduces useful excerpts from a report of 
Mr. Charles Bright, F.R.S.E. He also alludes to Mr. 
Bright’s terminal system, a better idea of which, how- 
ever, could have been obtained from a sketch. The 
Eastern Company’s excellent system of running their 
beach cables and connecting lines—between hut and 
office—into pipes filled with water receives full descrip- 
tion. This was first devised by Messrs. Clark, Forde, and 
Taylor, the eminent consulting engineers. In the event 
of the above method being inconvenient or impossible, a 
trench should be dug on the beach of such a depth, and 
in such a manner, which would assure the constant 
supply of water round the cable right up to where it runs 
into the hut. 

Unfortunately, it is very much the custom unduly to 
hurry over this part of the work. The ship being always 
anxious to get away and lay the cable, leaves hurried 
instructions which are sometimes only partially under- 
stood or attended to, the eventual result often being a 
fault on the beach or in the hut, after, perhaps, a 
skilled electrician has been sent out many miles for the 
express purpose of localising it. Such a fault, it is true, is 
a less expensive matter than one in deep water; but by 
allowing a little more time for the efficient installation of 
the beach cable, any trouble of this sort would be avoided. 
These seemingly small matters should not, we think, 
be lost sight of in connection with undertakings of this 
nature. 

Having now dealt with the main substance of the book, 
in so far as it concerns the engineer, we cannot refrain, 
finally, from congratulating Mr. Wilkinson on the manner 
in which he has dealt with the subject, especially in view 
of the varied methods of procedure resorted to by 
different engineers. 








SUGGESTED TERMS OF AN ALLIANCE BETWEEN 
THE SOUTH WALES AND MONMOUTHSHIRE 
COALOWNERS AND COLLIERY WORKERS. 





THE following is the text of the workmen’s scheme for prevent- 
ing the underselling of coal in Wales :— 

(1) The object of the alliance shall be to secure such prices for 
coal as will guarantee a reasonable profit to the owner and fair 
wages to the workmen. 

(2) It shall be a recognised principle of the alliance that both 
profits and wages shall always be so regulated as to insure only 
fair and reasonable prices for coal, so that the South Wales trade 
may not be endangered by such excessive charges as to directly 
invite outside British or foreign competition. 

(3) The workmen shall be paid a minimum wage upon the standard 
rates of 1879. 

(4) To secure the object of the alliance, there shall be an under- 
taking by both parties to support each other in any reasonable and 
proper manner for the purpose of enabling them to resist mutually 
the attempts of any who may try to make the South Wales and 
Monmouthshire mining industry inadequately remunerative to 
one or both parties—either by selling coal below the price agreed 
upon, or by directly or indirectly reducing wages below the 
standard rates recognised by the owners and the workmen at the 
other collieries working the same seams, 

(5) It being well known that prices are now materially reduced 
by speculative middlemen, who contract to sell coal before they 
have purchased it, no employer shall make contracts with such 
middlemen, unless they have obtained a quotation prior to the 
scale, 

(6) This undertaking shall include a pledge on the part of the 
owners not to employ any but skilled workmen, and on the part of 
the workmen not to work for any but associated coalowners, or 
those who—although not members of the association for the time 
being—are prepared to sell coal at the prices agreed upon by the 
federated coalowners. 

(7) Should it be necessary at any time for the maintenance of 
the principles of the alliance to call out the workmen employed by 
any colliery owner or owners, such workmen shall be jointly sup- 
ported—by the owners making every effort to give employment 
elsewhere, and by the workmen giving financial support. 

(8) It shall be distinctly understood that the alliance shall in no 
way interfere with the right of the employer to maintain entire 
control over the internal management of his own colliery ; neither 
shall the alliance prevent in any way the employer from intro- 
ducing any improved method of production, providing such 
method does not carry with it a reduction in the wages of the 
workmen or increased danger to life and limb. 

(9) For the purpose of fixing the selling price of coal at a point 
that will permit the agreed upon minimum wage, a computation 
shall be made of the average cost of production for the whole of 
the coalfield for the last three years, either by taking the cost of 
production for each colliery or a selected number of collieries 
working the different seams, whichever may be mutually agreed 
upon, and the average cost, taken with the minimum wage, sha!l 
establish a minimum selling price for the different kinds or seams 
of coal. 

(10) The selling price of coal above this point to be fixed by the 
associated owners from time to time; and, for the purpose cf 
maintaining the agreed-upon fixed price of coal above the minimum, 
the workmen agree to co-operate with the owners to prevent under- 
selling upon the terms incorporated in the foregoing clauses. 

(11) That the working of the double shifts in mines, except in 
case of emergency, be considered a violation of the principle of this 
scheme. 

(12) This alliance shall form part of the present sliding scale agree 

ment of any future sliding scale agreement or other system of agree- 
ment that may be decided upon by South Wales and Monmouth- 
shire coalowners and workmen, or their respective representatives, 
as a method for regulating wages and other matters pertaining to 





three knots, as mentioned in a general way by Mr. Wilkin- 





the mining industry. 
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TUDSBERY’S PATENT DIFFERENTIAL RE- 
CORDER FOR GAUGING WATER. 


THE employment of submerged orifices for the measure- | 
ment of water issuing from still ponds involves in practice 
the simplest of the hydraulic principles applicable to that 
branch of hydrometry. Nevertheless these orifices are still 
sufficiently uncommon to merit special consideration by 
engineers in charge of water supplies—whether for muni- 
cipal, industrial, or irrigation purposes. The submerged 
orifice is usually rectangular, and is formed in a thin metal 
plate set vertically in the wall of the still pond, out of which 
the water to be measured issues. It is situated at such a 
depth as to be under all conditions entirely below the surface 
of the water, not only of that in the pond referred to, but 
also of that in the basin or receptable into which the measured 
flow is discharged on the opposite—downstream—side of the 
plate. Under these conditions the water discharged through 
the orifice is accurately measured by the dimensions of the 
latter and the head or differ- 
ence ot level between the water 
surfaces of the still pond and the 
basin ; and, asin every case where 
water issues through such open- ; 
ings, a coefficient of discharge, ‘ / 
determined by experiment, forms 


a third factor of the formula. _ 
This expression is— 
Q=C A VH, CaN 


where Q denotes the quantity of 
water passing through the orifice 
per second, or other unit of time; 
A denotes the sectional area of 
te orifice; H denotes the head, cr 
difference between the water levels 
ia the pond and the basin; and = 
Cis the coefficient of discharge, == 
d termined by experiment. 

This important coefficient C 
appears in all formule for the 
measurement of water by weir 
o: notch or orifice; and in every 
case it is subject to influences 
which render its variations exceed- 
iagly troublesome, if not indeter- 
minate. It is initially dependent 
upon the form of the vena con- 
tracta of the issuing stream; 
which, with a sharp-edged plate 
of given thickness, is governed by 
the form and length of the wetted 
perimeter of the notch or orifice. 

It is therefore readily seen 
that a weir or notch of the 
ordinary kind presents in its 
length, and in the ratio of its 
length to the depth of the 
str2am of water flowing over it, 
variable elements that assume 
a most important character 
when the quantity delivered by it varies from time to time. 
Consequently, measurements of discharge by overfall weir can 
only be relied upon when it takes place under the conditions 
of previous careful trials made with that or with a similar 
apparatus. The application of the ordinary weir formule 
given in text-books to the generally dissimilar cases which 
occur in actual practice, is fraught with a risk, and frequently 
with a certainty of inaccuracy surprising in amount. It was 
to minimise this risk of error that the late Dr. James Thom- 
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son introduced the V notch, a 
most valuable invention, un- 
fortunately not generally 
applicable to large flows. An 
orifice, whether submerged or 
not, is entirely free from this 
source of error, the section of 
the stream passing through it 
being constant in form. 

A further important diffi- 
culty attending expressions for 
weirs and notches arises from 
the consideration that the 








_ Cord from Underside of Pulley tofigat__ 


Cord from Topside of Pulley to Float. 


| there the question of the trustworthiness of gaugings must 


generally be largely dependent upon the number and import- 
ance of the variable elements covered by the coefficient of 
discharge. 

Such complexities are comparatively absent from orifices 
completely submerged, which, with a constant section, 
possess the additional advantages of causing only a part of 
the loss of head involved in the use of weirs or other—free— 
orifices, and of being uninfluenced by wind or by variation of 
the water level in the basin receiving the discharge, which 
may, even without “drowning” a weir gauge, cause entire 
dislocation of the conditions of its discharge. 

As regards accuracy of gaugings in relation to observations, 
it cannot escape notice that the weir gauge formula involves 
the cube of that portion of the head which enters into the 
formula for the orifice gauge; a fact which renders it 
sufficiently clear that any error in the measurement of head 
with the latter apparatus is insignificant in relation to a like 
error in the case of the weir gauge. It may well be enquired 












































Fig. 1—-TUDSBERY’S RECORDER 


why, if the submerged orifice presents such advantages over 
other forms of gauge, its employment is not universal ? There 
are two principal causes of this :—Firstly, no doubt whilst 
popular acceptance of hydraulic laws is slight and superficial, 
a visible flow from a gauge discharging freely in air must 
appear so convincing in fact as largely to overcome any 
doubts as to its shortcomings in definite result ; whilst, in the 
second place, the measurement of the head in the case of 
submerged orifices has hitherto generally been made the sub- 
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velocity at every point of the 
stream must—theoretically— 
be regarded as that due 
independently to the head at 
every horizontal plane of the 
cross section ; and the inclina- 
tion assumed by the surface of the water in passing from a 
condition of rest in the pond to the crest of a weir gauge 
afiects the cross-section of the discharging stream in an 
uncertain and variable degree, necessitating further correc- 
tion by the coefficient of discharge. This coefficient is 
indeed so variable, even under similar conditions in the form 
and structure of the gauges, that, to insure accuracy, 
engineers have frequently, in important works, had recourse 
to a series of direct experiments upon the gauges employed, 


being unwilling to rely upon the experience of former inves- | 
The expense and trouble incurred in | 
| Its essential feature is the combination, by means of a sus- 


tigations elsewhere. 


such experiments render it practically impossible to under- 
take them generally in the smaller class of waterworks; and 





| by a single operation. 


Fig. 2-DIAGRAM OF RECORDER 


ject of two separate observations—an important addition to 
the work involved with other forms of apparatus, where a 
single reading suffices to indicate the head. 

The former cause of objection may be long in disappearing 
altogether, although not in the present day recognised by 
engineers. The latter objection has been of more practical 
importance, and would so remain were there no simple 
method available of indicating and registering the head 
Such a device being, however, now 
available, removes the serious practical objection to the 
otherwise desirable method of gauging by submerged orifice. 


pended pulley, of the actual motions of two floats to reproduce 





their relative motion on any desired scale in a single pen 0 
pencil of the kind with which recording gauge apparatus is 
ordinarily equipped. It will be understood that by the ae 
of two pencils, one fixed to each float, the head woulg be 
measurable by the difference in the space separating the two 
traces, but Dr. Tudsbery, by using one pencil on the right of 
a line coupling the two floats, gets a differential motion and 
the head is measured by the space between the base line on 
the drain and the pencil trace, 

This contrivance enables the head, or relative wate, 
levels, to be measured directly in a single operation, no 
matter how the absolute water levels on either side of the 
orifice may vary. It was originally invented for a specia| 
purpose by Dr. J. H. T. Tudsbery, and the form in which jt 
has been adapted to ordinary gauging purposes by Sir \V, q 
Bailey is illustrated in Fig. 1. j 

The determination of the coefficients of discharge proper 
to such vertical submerged orifices as are referred to, has 
been within the last few years made the subject of carefy| 
inquiry by several investigators, among whom may he 
specially mentioned, Mr. T. G. Ellis and Mr. Hamilton 
Smith. Reference to the work on ‘“ Hydraulics” by the 
latter engineer will convince any person of the importance 
attaching to the question of gauging by means of orifices, and 
of the care that has been exercised to obtain trustworthy ¢o. 
efficients of discharge applicable tothem. For the coefticients 
applicable to larger submerged orifices, such as are met 
with in river, canal, and dock works, the investigations of 
Mr. R. H. Rhind, published in the “ Minutes of Proceedings 
of the Institution of Civil Engineers,” vol. Ixxxv., may be 
consulted with advantage; whilst many valuable isolated 
data are found in the pages of occasional papers and essays 
treating of particular hydraulic works. ’ 

The recorder may be described as consisting of a cast iron 
lathe bed on legs. It is fitted with an eight-day pendulum 
clock beating seconds; the drum is 42in. in circumference, 
revolving once in seven days, giving fin. to the hour on the 
diagram, the drum being l4in. long, recording a difference in 
level of 2in. to the foot for a fluctuation of 6ft. Of course, 
these measurements may be varied according to the delicacy 
of the diagram required. Arrangements have been made for 
the sole manufacture with Messrs. W. H. Bailey and Co., of 
the Albion Works, Salford, Manchester, who have a number 
of recording instruments in course of manufacture at present, 
their design having been accepted by the Western Australian 
Government for tide gauges, and also by the Fisheries Com- 
mission of the United Kingdom for recorders for indicating 
the fluctuation of rivers, &c. One of Tudsbery’s patent 
recorders has not long since been fixed at the mouth of the 
civer Weaver to indicate or record the quantity of water 
flowing through from the Manchester Ship Canal, according 
to the Parliamentary conditions. 








THE COAL SUPPLY OF LONDON, 

On Saturday last the newly-formed syndicate trading as 
William Cory and Son, Limited, and embracing the following 
firms: Messrs. Lambert Bros., D. Radford and Co., Beadle 
Bros., Limited, J. and C. Harrison, Green, Holland and 
Sons, Mann, George and Co., G. J. Cockerell and Co., 
Limited, and Wm. Cory and Son, invited a number of 
gentlemen to pay a visit of inspection to their numerous 
premises on the Thames, with a view to witnessing the 
rapid unloading and barging of coal on the river. At 
Bugsby’s Hole some 750 barges, each carrying from 
50 to 200 tons of fuel were moored, all either loaded 
with or waiting for coal from the derricks. These interesting 
appliances are nothing less than large floating vessels fitted 
with complete hydraulic and electric lighting plants. One 
of these derricks which was inspected is divided up into 
sixty water-tight compartments, and is fitted with ten 
hydraulic cranes of three different types, viz., the ordinary 
swinging crane, the overside crane, and the luffing crane, 
Four colliers can be worked at the two derricks at one and 
the same time, and some 5000 tons of coal placed in barges 
in twelve hours, each bucket of coal being weighed at the 
moment of rest before tipping. Buried in the iron compart- 
ment is a complete engineer’s repairing shop. Each derrick 
contains—besides the hydraulic machinery, cranes, and 
accumulators at either end, weighing 40 tons each—ten 
boilers, for driving the machinery. Electric current for 
supplying light, not only on deck but also in the holds of 
the colliers or lighters, is supplied by one of two steam 
dynamos. 

At Charlton the building of barges is conducted at Messrs. 
Cory’s works, and here the party was enabled to inspect one 
of this firm’s seagoing lighters, which have now been 
running between the Humber and the Thames for two years 
in all weathers. These lighters have capacities varying 
between 350 tons and 1000 tons each. They are built of 
steel, with a water-tight compartment at either end, and are 
provided with steering gear, so as to be able to take care of 
themeelves should they become adrift, At the Victoria Dock 
one of the finest steam colliers belonging to the syndicate— 
the Harpalus—was open to inspection. This vessel is 247ft. 
long by 35ft. beam, 16ft. depth of hold, and draws, when 
fully loaded, 16ft. Gin. She has a carrying capacity of 
2020 tons, and is driven by a triple-expansion engine of 
recent design. The storage capacity at these docks alone 1s 
about 50,000 tons, and the jetties are fitted with hydrauliccranes 
for discharging three colliers simultaneously. At the entrance 
to the Albert Dock Messrs. Lambert's jetty was visited, and 
at Tilbury Messrs. Harrisons’ new cranes, recently built by 
Sir W. Armstrong, and having a radius of 47ft. Gin., were 
seen at work. Altogether the associated firms have a fleet of 
thirty-one steamers, ten sea-going lighters, twenty-five tugs, 
1250 barges, and several thousands of railway trucks. 

That they have the power largely to influence the coal 
market of the metropolis must be evident, and it is to be 
hoped that their combined strength, together with the extra 
facilities which will be available for handling the material, 
will be used to reduce the enormous profits which are made 
between the pit’s mouth and the consumer. 








Tue Civil and Mechanical Engineers’ Society paid their 
second visit to the new dock of the Surrey Commercial Dock Com- 
pany on Wednesday, September 23rd, and afterwards inspected 
the grain warehouses and pumping plant of the company, +° 
new dock, when complete, will be Sd00ft. in length, and have 4 
depth of 27ft. over the sill. Mr. J. Wolf Barry, C.B., M.I.C.E, 
is the engineer to the new dock, and Mr. J. Gaskell, M.I.C.E., 18 
the engineer to the company. The former was represented by 
Mr. Wales, who courteously showed those present over the new 
work, and the latter kindly conducted the party over the grain 





stores and pumping stations, 
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THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 
In continuation of the report which we commenced 
last week of the Cardiff meeting of this Institution, we 
now pass to Mr. W. D. Wight’s paper on 


AUTOMATIC VARIABLE EXPANSION GEAR APPLIED TO 
BaLaNceD SLIDE VALVE WINDING ENGINES. 

The arrangement suggested is illustrated below, and is 
thus described by the author. The main valve A is of 
the slide valve type, witha balance plate B on the back 
to relieve the pressure of steam. It is preferably made 
wedge-shaped in section, so that the steam may be 

applied to the top and the . 
bottom of the valve, except 
for the two strips of metal 
upon which it slides. The 
wide. end of the wedge is 
placed downwards. The area 
exposed to steam underneath 
the valve is greater than 
the area of the top of valve, 
so as to perfectly balance it. 
* The valve is extended beyond 
the face of the ports, and 





| tages it is claimed that the valves, having all plane 





| 

The meeting did not take quite such a favourable view 

of the arrangement as Mr. Wight. Turning to that 
gentleman’s other paper on 


the air to fill the dash-pot. The tripping of the expansion 
valve.is accomplished by a projection forming part of one 
of the toggle joint levers coming into contact with a stop. 
the position of which is regulated by a governor set to 
the required speed. It will be understood that during 
steam admission the joint is always straight, and during 
expansion it is always bent. 

An indicator diagram, taken from a winding engine, 
shows that the expansion is varied according to the load 
and speed, and that even in a winding engine the speed 
can be controlled with certainty. Among other advan- 


ANTHRACITE CoaL BREAKING AND Sizinc Puan 


GiyNcastLE COLLIERY, « 
we now give illustrations and description of the Klein 
screens, reserving the tippler for some future occasion, 
The tippler is constructed so that it travels at the 
variable rates. The first 11 seconds are occupied 
in inverting the full tub, the coal tnen commences tg 
t | fall and continues falling until the 26th second, then there 
faces, are capable of adjustment; the valves, being | is a very rapid recovery, the final two periods bringing 
| the tippler to rest. 

Turning now to the Klein screen (see engraving) jt 
will be seen that the triangular crank-piece C, on the 
driving shaft B, is attached to the screen frame at A. At 
D this crank-piece is suspended by links from the bear. 
ings F. As a result of D being suspended, A describes 
an oval curve, the shape of which depends on the position 
of points A, B, D, and F. In order to transmit this same 
oval motion to all points of the screen, a parallelogram 
is adopted:—A, D, D’, A’, D’ being suspended from a 
bearing I’, and connected to the screen at A’. The 
points D are hung by means of the links E from the 





© 











steam passages are carried } a, + bearings I’, and are connected by the tie-rod H. I, I are 
through it, toallow the cut-off Hf | ——e | connecting-rods between H and H’, and H’ H’ are con. 
valves C C to encircle the “ | nected to the frame of the screen by means of suspension. 
main valve. The expansion fob }rods K. The whole arrangement is fixed to the frame 
valves, of which there are ii | K. The screen is fixed horizontally, but owing to the 


two, C C, upon each main 
valve, are simply hoops 
around the main valve and 
sliding upon it, having the power to close the steam pas- 
sages through the main valve. The motion of the valves 


| compound link gear motion, which the diagram below 
explains, the coal is gradually worked toward the 
BALANCED SLIDE VALVE lear wal ete sie. 
balanced, the wear is infinitesimal ; there are no additional 
excentrics required for the expansion valves; the cut-off | 











by means of the gear may be described as follows :—The | is independent of the engineman, but his control is not | 
main valve is actuated by a spindle E F attached to an | complicated or interfered with; the governor adjusts the | 
ordinary link motion ; but for the purposes of the expan- | steam to the work it has to do, maintaining the engine at | 
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KLEIN'S SCREW AND OPERATING GEAR 


sion valves, the spindle is carried through the back end 
of the valve chest. Each cut-off valve has a separate 
spindle DG, and these are connected to the main valve 
spindles through toggle-joints K L, or a short connecting 
rod hinged in the middle—one end F of the toggle being 
rigidly connected to the main valve spindle, and the 
other D to the cut-off valve spindle. 

It will be seen that, so long as the toggle is straight. 
the main and expansion valves will move to and fro 
together, with the steam port in the main valve open; 
but when the joint is bent, the pressure of steam in the 
valve chest, acting upon the area represented by the 




















KLEIN SCREEN—END VIEW 


section of the expansion valve spindle, will drive ‘out- 
wards the cut-off valve, and thereby close the steam pas- 
sage at that end of the main valve. The straightening 
of the joint to allow of admission of steam upon the’next 
stroke is accomplished by the main valve spindle carry- 
ing its end of the toggle back until the two rods form- 
ing the joint are in line. In order that this may be | 
satisfactorily accomplished, it is necessary to prevent the | 
cut-off valve spindle being driven too far back, or the 





a constant velocity as soon as the desired speed has 
been attained, by cutting off the steam earlier at each 
succeeding stroke as the load lessens ; and lastly, one of 
the most prolific sources of loss of power in quick- 
running winding engines is overcome, as the back- 
pressure is inconsiderable, even when the engine is 


F 


: 








Wn—.—-— 
DIAGRAM OF ACTION OF KLEIN'S SCREEN 





joint would not straighten, and this is provided for by a |} making a wind of 25} revolutions in 27 seconds, including 
volute spring within a dash-pot H, which cushions the | the acceleration and retardation accompanying the start- 
backs of the expansion valve when closed by the steam, | ing and stopping of the engine. Although the application 
and holds its spindle until the main valve spindle returns | of the valve gear described in the paper is to a winding 


Tue Ormuz left her anchorage at Bilbao on the morn. 
| ing of September 5th, and proceeding at easy speed to the 
| westward, arrived at the second halting place of the pro- 
gramme, Santander, about midday. The intermediate 
coast is of a very forbidding character, with rocky slopes 
rising in the peak of Cerredo to a height of more than 
2000ft. within a mile of the shore, but broken at intervals 
into deep creeks, or where the headlands are so placed as 
to afford shelter from the prevailing westerly swell, giving 
secure harbours, like that of Santona, or the smaller one of 
Castro Urdiales, with its old-world castle and fortress-like 
church perched on a rocky promontory, covering a narrow 
anchorage, which in the early years of the century was a 
well frequented sheltering place for privateers, and after 
a long interval of quiet existence as a fishing port, has of 
of late years again become active as a shipping place for 
the iron ores, raised in the district, out of direct com- 
munication with the Bilbao River. Special loading 
arrangements for this purpose having been adopted, and 
at other places—a notice of which will be given on 
a future occasion. 

The city of Santander, the most important trading 
centre in the north of Spain, forming the port of 
departure for the Transatlantic steamer line, extends for 
about 1} miles along the north shore of a broad, but 
rather shallow bay, through which a deep-water channel 
has been dredged, and the water front is faced by lines of 
stone quays, allowing large ships to come alongside in 
places. Some disappointment was therefore felt, and 
found expression in the local journals, when it was found 
that the Ormuz was not coming into the harbour; but 
this step, however desirable it might have been, could not be 
taken, because the only available moorings were occupied 
by the guardship, the heavy cruiser Alfonso XII., and 
a large troopship, about to sail with reinforcements for 
Cuba, so that it was necessary to remain in the road- 
stead, outside the lighthouse point, and use the tender 
Bilbao for landing and embarking. Wednesday after- 
noon was devoted to visiting the town and the watering- 
place of Sardinero, in the bay, where a reception was 
held by the local committee; and the festivities were 
continued in the evening by illuminations, open-air 
concerts, and theatrical performances, the townsfolk being 
as enthusiastic in their greetings as their neighbours at 
Bilbao. 

Saturday, September 6th, was given up to visiting the 
mineral deposits near the town, for which purpose the mem- 
bers were divided into five groups, the three largest going 
to the iron ore workings, a fourth smaller one to the zinc 
ore workings of Reocin, and the last, which was exclu- 
sively a pleasure party, to the inland watering place of 
Fuente del Francis, the whole being so managed as to 
return to the ship about 6 p.m. 

The iron ore workings are situated in two principal 
localities, namely, Camarge Hill, about 6} miles, south- 
west, and the Carbarga Mountain, about the same distance 
south of the town. In the latter, which is the more largely 
developed of the two, the ores are found in the flank of a 
line of limestone hills, about four miles in length east and 
west, as concretionary masses and nodules interspersed in 
clays, the largest development being at the western end 
of the ridge in the ground occupied by the Obregon and 
Cabarceno mines. In the first of these groups, owned 
jointly by the Vizcaya-Santander Mining Company and 
Mr. J. MacLennan, the ore-bearing clays extend through 
the low ground, and to a considerable height on either 
slope of the hill, the deposits being of irregular shape, 
and varying from a few feet to several yards in thickness, 
while in some of the hollows between the spurs of the hill 
as much as 185ft. has been proved by boring. The floor is 
formed by a bed of dolomite, very irregularly worn into 
hollows and projecting points, below which the compact 
lower cretaceous limestone is found. 
present are confined to the north side of the hill, the 
ore-bearing clay being dug along straight faces from 19ft. 
to 26ft. vertically apart, and connected together by zigzag 
lines of railway on a gradient of 1 in 80. The stuff loaded 


The workings at 








far enough to straighten the toggle joint. A small air| engine, the arrangement is equally suitable f the 
valve is attached to the dash-pot to give free access to | aa. . sid elaine 





into wagons carrying 2°6 tons each, of which thirty- 
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three form a train, is drawn by a locomotive on a falling 
incline of 1 in 50 for 2} miles to the washing place at 
Solia, in the marshy ground on one of the streams 
flowing into Santander Harbour. Here the clay is dis- 
aggregated by jets of water under pressure from 3in. 
hose pipes, and passed through a riddle which keeps back 
the larger lumps, the fine stuff and clay going through 
to the washers. These are cylinders 21ft. din. long. 
7ft. 2in. diameter at the end, with a conical delivery end, 
supported on friction rollers and receiving motion by 
spur gearing. The mixed ore and earth are separated by 
a constant flow of water; the former is led forward by an in- 
ternal screw, which delivers it at one end, while the muddy 
water flows out at the other, carrying with it a consider- 
able proportion of finely divided minerel, which is 
collected by sizing boxes and current apparatus, and sub- 
sequently rewashed, so that only about 5 per cent. is 
finally lost. The bulk of the washed ore is like gravel in 
size. 

The six washing machines in use turn out about 
306 tons of washed ore in ten hours, the yield of the 
clay being about 21 per cent., exclusive of 40 tons of fine 
stuff which at present escapes. The tailwater is carried 
by launders to a settling ground in the marsh, where the 
suspended matters are deposited, and the clean water flows 
back to the river. The washed ore is conveyed by an 
extension of the railway of about three miles to the 
shipping pier at Astillero, at the head of the bay, where 
there isa depth of 15ft. at low spring tides, and 2000 tons 
can be loaded in the day. 

The San Salvador Iron Ore Company’s mines lie to 
the east of those of Obregon, the conditions of occur- 
rence of the ore being generally similar, but the work- 
ings are on the southern slope, which necessitates hauling 
the stuff to the washing place, across the hill. This is 
done by an endless chain railway of 18in. gauge, two 
miles and 66 yards long, divided by angle stations 
into six sections, the load on the south side being 
assisted by engine power through a rise of 345ft. 
to the summit, and travelling down on the north 
side 898ft. to the washing. place on the low ground. The 
washing plant is similar to that at Solia but somewhat 
smaller, and without the separating ‘* grizzly.” About 
600 tons of earth are washed at the works at San Salvador 
per day, producing about 120 tons of ore with 57 to 
59 per cent. of iron. The average yield of the earth is 
6 cwt. per cubic yard. 

The Camargo Mines, worked by Messrs. William Baird 
and Co., yield a Rubio ore with 50 to 54 per cent. of iron 
by quarrying, as at Bilbao, but about 10 to 15 per cent. 
of the small stuff is, after preliminary selection and 
screening, washed in a paddling machine or trough 
washer, with beater arms, to which the old French 
name of patouillet is usually given. These ores, unlike 
those of Bilbao, are products of the alteration of iron 
pyrites, and not of carbonate of iron; while the pebbles 
of the ore-bearing clays are probably concretions formed 
on the spot, and not rolled masses. 

The composition is shown by the following analyses 
of a cargo of Obregon ore shipped in June, 1895, to the 
Dowlais Company, per s.s. Jane:— 


Dry. Moist. 
Iron ... 58 80 55°59 
Residue oC eo 3°68 
Sulphur 0 °073 0 069 
Phosphorus 0-028 ... 0 026 
iP ae 0°50 0°47 
Manganese 0°33 0°31 
Magnesia ... 3 trace trace 


The approximate output of washed ores from the river, 
adjacent to Santander, was in 1895 about 125,000 tons 
from Cabarga, and 16,000 tons from Camargo, the total 
export of that year from the port amounting to 203,442 tons. 

The party visiting the zinc mines of the Real 
Asturiano Company was rather a small one, as the dis- 
tance rendered an early start necessary. The first stage 
to Torrelavega was travelled on a new narrow gauge rail- 
way going to Cabezon de la Sal in the direction of the 
Asturian coalfield. Here they were met by the general 
manager, Mr. I’. Buhse, and other officers of the com- 
pany, and drove to the mines at Reocin, about three 
miles distant. These, like all the other mineral enter- 
prises in the district, are open workings on a bed of 
dolomite overlying the fossiliferous limestones of cre- 
taceous age, which extends nearly east and west for 
about two miles, with a breadth of 120 to 150 yards, with 
a southerly dip. Where least altered in the deeper 
parts this dolomite carries irregular patches of sulphides, 
galena, blende, and pyrites which, nearer the surface, 
have been changed to carbonates of zinc and lead, and 
brown iron ore. The zine carbonate, which is the 
most valuable mineral, occurs to some extent in lumps, 
of a spongy texture, which only require calcination in 
kilns, but mostly as a white earthy mass, intimately 
mixed with clay, brown iron ore, and other matters, 
rendering a complicated dressing process necessary 
before it is fit for smelting. The calamine earth follows 
the surface of the dolomite, which is extremely irregular, 
and as it varies considerably in composition, as well as in 
thickness, the workings appear to be of a very un- 
systematic character, the best guide being the colour of 
the ground, a whitish tint being taken as indicating the 
presence of calamine. When this appears a level is 
driven into the bank and timbered, rails are laid, and a 
train of wagons is run in to receive the over-burden, 
which is stripped and thrown down through a hole in 
the roof of the level, loaded into the wagons below, and 
drawn to the waste tip, the ore stuff, when cleared, 
going by other wagons to the dressing floor. The work- 
ings are at some height above the valley, so that the 
ground can be excavated to the full depth of the deposit 
without pumping. The opening left after the removal 
of the mineral ground is of a very remarkable character, 
it being filled with large pillars and tumbled masses of 
dolomite, in which several shafts and levels, dating back 
to the period of the Roman occupation, were found in 


workings by a double line of railway of 3ft. 3in. gauge, 
is of very considerable extent, including crushing, sizing, 
jugging, and sluice washing plant, driven by a horizontal 
engine of about 120-horse power by Messrs. Tangye and 
Co. The bulk of the material, however, being of a soft 
and incoherent nature, the crushers are principally used 
in the treatment of the harder rock containing sulphides. 
the calamine stuff requiring only sizing and jigging, 
while the finer earth goes in great proportion to the 
slime washers, which are round bundles, the largest being 
of Linkenbach’s pattern, 33ft. in diameter. The finished 
slimes, however, carry a considerable quantity of brown 
iron ore from which they cannot be separated, as the two 
minerals, limonite and calamine, are nearly of the same 
density. A proportion of small coal is therefore added 
to the mixture, which is charged into a reverberatory 
calciner with two beds, and after drying in the upper one 
is slowly heated in the lower, the air being so regulated 
that when the coal is ignited it is burnt by oxygen from 
the ferric oxide which becomes reduced to the state of 
magnetic oxide. The capacity of the furnace is about 
six tons per day. The mixture of zinc oxide and 
magnetite is then passed in a regulated stream over a 
number of revolving brass cylinders having a portion of 
their surfaces magnetised by a series of electro-magnets 
inside. The magnetic particles in falling are attracted 
from the stream and drawn round on the surface of the 
cylinder to a hopper placed below, where the contact 
being broken, the magnetic oxide falls into a separate 
hutch, while the zinc oxide passes directly into another 
receptacle. 

A certain quantity of an intermediate product is also 
obtained, this is lifted by an elevator to a pair of crushing 
rolls, and the ground stuff passes into a Siemens 
separator, which is similar in principle to that already 
described, except that the separation takes place inside a 
rotating cylinder instead of outside, the separated 
material being discharged at opposite ends. 

The material separated isa fairly good iron ore, as shown 
by the following analysis :-— 


Ferric oxide ... 77 ‘88 
Ferrous oxide A soi bhiceas) eecan eee 
ME 2630 eae Sv) cig, nde ce tds 
Lead oxide ... , Teer P / 
Manganese oxide ... 0°80 
Sulphur ... 0°168 
Phosphorus 0-016 
Silicon 5 ‘073 
Alumina 1°416 


But the finely divided condition makes in difficult to use, 
so that 10,000 tons have accumulated since the electric 
separation was practically introduced. 

The largest pieces of calamine are burnt in kilns very 
like ordinary lime kilns. The finished mineral is sent by 
a metre-gauge railway, 54 miles long, to the pier at the 
mouth of the Suances River, on the coast, a few miles 
west of Torrelavega, whence it is shipped to the com- 
pany’s smelting works in France and Belgium. The 
present annual output is about 15,000 tons, derived from 
about ten times that quantity of ore stuff and waste 
excavated. About 600 tons of lead ore are also saved, 
which go to the company’s works at Renteria, near 
San Sebastian. 

The consumption of water in the dressing operations is 
very large, about 1300 gallons per minute being required 
to keep the whole plant at work, and this cannot always 
be obtained in dry years. A very elaborate system of 
settling ponds and reservoirs has, therefore, been esta- 
blished on the hill side, about half a mile from the works, 
where the water rapidly clears and is pumped back. 

On the return of the members to the Ormuz the events 
in the official programme were exhausted, and the subse- 
quent proceedings leave little to be noticed. Leaving 
Santander on Saturday evening, San Sebastian was 
reached early on Sunday morning, and the day was 
variously spent, either inthe town, which has now become 
one of the finest watering-places in Europe, or in the 
numerous picturesque places in the immediate neigh- 
bourhood. Prominent among the latter is the old forti- 
fied town of Fuenterrabia at the mouth of the Bidassoa, 
opposite to Hendaye on the French side, which has long | 
been famous for its old and war-worn look, with its stately 
houses deserted and abandoned. This, however, has 
decidedly changed ; for though the old picturesque place 
still remains, it has considerably freshened up. The 
deserted houses are now exceptional, and a smart new 
watering-place has arisen at its gates, while a very 
common-place tramway saves the wanderer the walk of 
three miles across the plain from Irun. The greatest 
material advance in the district is, however, in the port 
of Passages, which has been dredged and otherwise 
improved so that large steamers can enter or leave at 
nearly all times, and in consequence a very large part of 
the trade of the north of Spain now passes through it. 
On Monday, September 7th, a small number of the 
members took advantage of an invitation kindly offered 
by Messrs. Griffiths, Tate, and Co., to visit the iron ore 
deposits at Cerain. Leaving San Sebastian early in the 
morning by train on the North of Spain Railway, the 
station at Beasain, about twenty-five miles distant, 
was reached at 8.30 a.m., and Mutiloa, about three 
miles from the mines, by about an hour’s drive. 
Thenceforward the progress was mostly a scramble by 
rough paths and along hill sides covered with broom and 
heather, until the mines were reached, the deposits con- 
sisting, apparently, of large masses of compact brown 
ore, included between shales below and a limestone above, 
which in places had formerly been worked for lead ores, 
these latter seeming to be most abundant in cross fissures, 
where the brown ore is associated with sulphate of baryta. 
These original workings have been completely aban- 
doned for a long time, and it is only within a few years 
that it has been proposed to utilise the iron ores, 
which have yielded fairly good results upon the trial 
cargoes selected from the waste lying about. For 
commercial working it would be necessary to esta- 





be readily sent for shipment to Passages. This is 
rather a long lead, and disadvantageous when compared 
with the mines lying nearer the sea, but it seems likely 
that these mines may be of considerable value at some 
future time when those more favourably placed have been 
exhausted. The situation in the heart of the mountains 
dividing Guipuzcoa from Navarre is a very striking one, 
and the interest of the locality, together with the fine 
weather and the excellent provision for refreshments made 
by the entertainers, combined to render this one of the 
pleasantest of the visits made during the trip, although it 
was certainly the most tiring one. The party returned 
to San Sebastian in the evening, remaining there for the 
night, the Ormuz having left for San Jean de Luz, where 
they rejoined her the next day. 

Saint Jean de Luz is an artificial harbour formed by 
moles extending from the shore on either side, with an 
isolated breakwater, like that that of Plymouth, in the bay 
between them; the nature of the entrances and the 
ground inside, however, not being such as to induce the 
captain of the Ormuz to go into the harbour. The ship, 
therefore, remained in the open bay, favoured by con- 
tinued fine weather, although there were not wanting 
indications that the stay could not be a very long one. 
A visit to the Forges de l’Adour, near Bayonne, which had 
been proposed for Wednesday afternoon, was therefore 
arranged for the morning of that day, the party 
leaving the ship early by rail to Bayonne, and thence 
driving about three miles along the right bank of 
the Adour to the works at Le Boucau. These works 
form a branch of the Saint Chamond Company 
of St. Etienne, or to give the full title, the Com- 
pagnie des Haut Fourneaux Forges et Aciéries de la 
Marine et des Chenius de Fer, which succeeded the old 
firm of Petin Gaudet and Co. They are essentially steel 
works, using both the Bessemer and Siemens processes, 
with the peculiarity that none of the materials used are 
obtained on the spot, the ores being brought from Spain, 
and the coal from England, the latter being coked on the 
spot in Coppée ovens, the coking gases and those from 
the blast furnaces being nearly sufficient to supply the 
whole of the steam power in use. The three blast fur- 
naces of 67ft. by 163ft. of the Buttgenbach form, with the 
charging platforms; and other top fittings carried by 
iron lattice pillars independent of the slack, make Bilbao 
and manganiferous ores from mixtures of between 60 and 
70 tons each of pig iron, whose composition varies within 
the following limits :— 


Carbon 3°5 . 38 
Manganese 20 ee 
Silicon Sh’ cb pa es . 290 
Phosphorus... ... 0°065. . 0°075 
Sulphur 0°01 nw OP 

The steel-making appliances include three 9-ton 


Bessemer converters and two 15-ton Siemens furnaces, of 
the original pattern. The range of products is a very 
wide one, from extremely soft iron of Swedish quality, 
used by the local smiths and agricultural implement- 
makers, to rails with 0°7 to 0°8 carbon; the latter being 
required by the Chemin de Fer du Midi, which is one of 
the few foreign companies that still adheres to the double- 
headed chair rail, and with it a steel spring key instead of 
the ordinary wooden one. The manufacture of these 
keys was seen by the party. They are made of strips of 
0'4 per cent. carbon steel weighing one kilogramme, 
which are bent by special hydraulic machinery into 
a flat ring of the same form as the wooden key, each 
one being tested by a standard length of rail and chair 
before it is sent away. Tire-making by the Petin Gaudet 
method was also seen. In this the ingots are cast nearly 
spherical, in order that any blow-holes may be localised 
on a point at the top of the mould. These are flattened 
to cheeses under an 8-ton hammer, opened out by two 
blows of a conical point on the top of one of 15 tons, 
which gives a double conical aperture, by which any 
unsoundness of the surface is driven into the inside, 
where it subsequentiy disappears when rolled in the tire 
mills. The substitute for Swedish iron previously alluded 
to is a dead, soft material, containing only 0°08 per cent. 
to 0°10 per cent. of carbon, and proportionately as small 
amount of manganese and silicon. It is made in the 
open-hearth furnaces from pure hematite pig upon a 
basic lining, a small quantity of lime being used in addition 
to ore for softening. Other specialities of more general 
interest made at these works are alloys for special 
steels, such as ferro-chromium and ferro-tungsten. The 
former is regularly produced with from 65 per cent. to 
67 per cent. of chromium, and the latter with 50 per cent. 
of tungsten, scheelite or calcium tungstate from Greece 
being used as a source of tungsten. This visit, which 
was well attended, was in every way a most agreeable 
one, as although M. de Montgolfier, the managing director 
of the company, who had intended to be present, was 


kept away by an unforeseen business necessity, M. 
Magnin, the director, and M. de Tang, the  sub- 


director, of the works, spared no pains in giving infor- 
mation and explanation upon all points when such infor- 
mation was desired. 

On the return of the party from St. Jean de Luz it 
was found that the weather no longer gave any promise 
of allowing the ship to stay till the following day, so 
that when the last of the passengers had embarked pre- 
parations for departure were made, and the Ormuz left 
the bay at 7.30 p.m. on Friday, meeting the promised 
sea disturbance the next day, which, however, did not 
prevent her arrival at the Nore in forty-eight hours. The 
landing was effected at Tilbury by 9.30 a.m. on Saturday, 
and about an hour later the whole party dispersed, carry- 
ing with them the recollections of an extremely successful 
and pleasant meeting. 








Tue Imperial Tramways Co., which owns the Middles- 
brough tramways, is proposing to make such alterations as will 
admit of their being worked by electricity. At Hartlepool tram- 








the earlier years of the working. 
The dressing floor, which is connected with the mineral 


blish a communication by ropeway and light railway 
with the main line at Beasain, whence the ore could 


way traction by electricity has already been adopted, and is work- 
ing successfully. 





oo 
on 
Lote) 


THE ENGINEER. 





Oct. 2, 1896, 








LETTERS TO THE EDITOR. 
(Continued trom page 340.) 





A PHYSICAL MATHEMATICAL PUZZLE, 

Stn,—Will * Paste Pot” kindly let me know—privately if he 
prefers it—who told him of the puzzle described in his letter of 
the 31st ult.’ I do not claim to * the inventor of the trick, but 
oddly enough T have, during the last thirty years, shown it to 
many persons at home and abroad, and it was novel to them all. 
After the manner of apprentices I once laced up a driving belt: 
with a half twist in it; and, seeing that both sides were thus 
brought into contact with the pulley faces, it gradually dawned 
upon me, I suppose, that such a belt had only one edge and only 
one surface—a peculiarity not noticed by your correspondent ; and 
no one that I know of has turned this to account, except Beau- 
champ Tower, who, soon after he heard of the half-twist bands, 
constructed a 32ft. slide rule within an 8ft. box? I cannot remem- 
ber who suggested to me, if anyone ever did, the cutting of these 
bands or rings, nor how, when, or where I first cut them. Perhaps 
I read of them in some French book as old as the hills. But, 
returning to ‘‘ Paste Pot.” Had he persevered with the half- 
twist ring which became ‘‘ double the size and half the width,” he 
would, on halving the width again, have obtained something more 
comical than what the whole-twist ring gave him ; and it requires 
plenty of time and a very clear head to solve mentally the ring 
problem in its more complicated forms. Take several strips of the 
following widths, lin., l4in., and 2in.; make some of each into 
rings, having a_half-twist, a whole twist, a twist and a-half, a 
double twist, and so on; then imagine the result of cutting the 
rings so as to make other rings only jin. wide—that is, a half, a 
third, or a quarter of the original widths ; and try to think what 
would happen if the rings could be split instead of cut ; and finally 
consider the effect of cutting and splitting combined. 

Wm. H. Massey, 

Twyford, Berkshire, September 23rd. 





FOR THE BENEFIT OF THE ARTISAN. 


Sin,—In your issue of the 18th, a letter appeared, entitled ‘ For 
the Benefit of the Artisan,” in which the writer endeavours to show 
that trade unions, instead of being useful to the working man, are 
absolutely the very opposite ; he is, in fact, standing in his own 
light by joining one. The first part of his letter is devoted to an 
inquiry into the financial position of trade societies. Let us see 
what he says. 

If a member gets into arrears with his contribution, he becomes 
out of benefit. Quite so. But the same can be said of any society, 
whether trade or a friendly society pure and simple; and insurance 
companies are even more keen, as your correspondent admits, so 
in that respect they all stand on a level. As to a member not 
knowing what contributions he will be called upon to pay, I say he 
does know, for they are practically constant, or, at any rate, fluc- 
tuate but a few pence. An occasion might arise when it is a little 
difficult to meet the contributions, and it would a pear rather 
hard lines for one to lose the money that had been paid in for years, 
perhaps ; but, I ask, is he lessening his difficulties by failing to do 
so! He is increasing rather than decreasing them, for his trade or 
friendly society is very often his only support in times of trouble. 

Insurance companies do not offer the same benetits for a smaller 
subscription, as he will find on referring to a prospectus of any 
insurance company. The benefits offered by a good trade society 
will compare favourably with any friendly society or insurance 
company in this country, and the subscriptions as well. Then in 
regard to superannuation, the trades unions have the advantage, 
for supposing a man joins at twenty and is superannuated at fifty- 
five, he has paid in a sum of about £180, and leaving out of con- 
sideration that he may have received sick or out-of-work pay in 
the interim, where is the insurance company that will pay a weekly 
sum of 9s. per week during the remainder of one’s life for the 
above £180? As to an artisan buying shares in engineering con- 
cerns or building houses, it is too ridiculous to entertain. 

According to your correspondent, a large amount of money is 
spent on men who live on the society. It is obvious that an 
organisation of any kind must be administered, and in consequence 
a certain amount of expense is incurred. But those whose duty it 
is to so administer do real work, and must be paid in the same way 
that any other workman expects to be. There are about 80,000 
members in the Amalgamated Engineers, and out of that number 
only twenty obtain their living by doing the society’s work, so 
there cannot be much to grumble at on that head. 

Dealing with the second part of his letter, your correspondent 
says that the Amalgamated Society was not originally a fighting 
body. The policy of the society to-day and that of fifty years ago 
is, of course, different ; but that is due partly to the employers 
themselves, and partly to the fact that political and social thought 
has undergone a great change during that time. What satisfied 
men years ago does not satisfy them to-day, and it is this 
feeling of dissatisfaction amongst the working class of this country 
that has placed it in the van of civilisation, progress, and reform. 

That the original members of the society were picked workmen 
I do not wish todeny, but I do deny the statement that no regard 
is taken of the abilities of candidates to-day, because every young 
man proposed is, or gives promise of becoming, an efficient work- 
man. Artisans of to-day may not be as good all-round men as 
they were years ago; but they are quite as valuable to an em- 
ployer irom the fact that they have become specialists, as it were, 
in one particular branch of trade, and as such have greater wage- 
earning power. There is a higher class of engineering work being 
turned out of this country than ever there was before, and it is 
being done, not by the old-fashioned mechanic, but by the more 
modern one—the one, in fact, that is looked down upon by men 
who learnt their trade forty years ago. 

Whether there are better men out of the society than in is a 
question I cannot answer ; but this I do know, that most of the 
good jobs in engineering workshops in our town are all held by 
society men. 

Many men have left the society, it is true ; but it is only fair to 
say that large numbers of them have sought re-admission. They, 
at any rate, have not found contentment, nor do they think their 
weekly contribution badly invested. Moreover, there are large 
numbers of elderly men continually joining—men who have never 
been members of any trade union ; these also see the error they 
have made, and at the last hour, so to speak, endeavour to rectify 
it. There may be a certain amount of imposition on the society, 
but it is not confined to trades unions alone, it abounds through- 
out the whole of society ; so far, however, as the Amalgamated 
Society is concerned, I can truthfully say it is reduced to a 
minimum, 

A modern mechanic demonstrates his gullibility of intellect by 
remaining outside a trade union, and the artisan with a ring 
through his nose, is he not the non-unionist? There is nothing to 
be ashamed of in being a member of a trade union, nor is there 
any servitude, but they—the unions—are the natural outcome of 
independence and manly spirit which has always characterised 
Englishmen. If we look at those branches of labour that are not 
organised, or at those countries where trade unions are practically 
unknown, what conditions do we find? Why low wages, long 
hours, tyrannical treatment by foremen or employers, and other 
injastices too numerous to mention. Can we not legitimately infer 
from this that it is due to the absence of organisation? The British 
workman of to-day is infinitely better off than his prototype of 
fifty years ago ; the wages are Lichen. the hours shorter, and the 
conditions under which he labours better, and in every respect his 
lot is by far a happier one. This, in my humble opinion, is due 


directly to trade unions, and is it not a sufficient return for a 
weekly investment of eighteenpence? A ‘ Non-unionist Erector ” 
may not think so, but it is evident to-day that the majority of 
artisans think so. 

As to trade unions taking up a threatening attitude when asking 





employers for some concession, well, the Amalgamated Society 
does not do so, and in evidence of this, let ‘‘ Erector” refer to the 
recent circular addressed to the employers in the Manchester dis- 
trict for an advance in wages ; where is the threatening attitude 
there? On the contrary, it was courteous to a degree, as admitted 
hy the employers themselves in their reply. I quite agree that a 
strike is a most unsatisfactory way of settling disputes, but at 
present it is the only weapon of defence that working men have, 
Can ‘‘A Non-unionist Fitter” suggest anything else, and what 
are the peaceable means to which he alludes? If he has 
solved the great labour problem, let him give us the solution, and 
he will be hailed as one of mankind's greatest benefactors. Em- 
ployers are to blame for the modern trade unions, and not the men ; 
they resort to them in self defence. Who then can blame them ! 
Gorton, Manchester, September 22nd. A UNIONIST, 





LARGE COUPLED WHEELS, 

Str,—M. Camille Barbey—page 263—says I have made “‘a 
slight mistake” in writing that the new North-Eastern engines 
are ‘‘the first successful ones with so large a diameter of coupled 
wheels ” as 7ft. 7}in. 

If he will pardon my saying so, the ‘‘slight mistake” is his own. 
I perfectly remember the engines on the Chemin de Fer de |’Est with 
coupled wheels 2300 mm. in diameter, but the dimensions given 
by M. Barbey himself show that their wheels were 7 mm. smaller 
than those of the new North-Eastern engines, and, if they were 
“successful,” why have 42 of their number been altered as he admits 
by “‘having been reduced afterwards to 2100 mm. = 7ft.?” 

September 12th. CHARLES Rovus-MARTEN. 








LAUNCHES AND TRIAL TRIPS. 





THE Gaika, the second of the three new steamers being built for 
the Union Steamship Company, by Messrs. Harland and Wolff, of 
Belfast, for the South African Trade, was launched on the 22nd 
inst. The Gaika, like the Gascon which was launched last month, 
is of over 6000 tons gross measurement, and will be propelled by 
twin screws driven by triple-expansion engines. The third steamer 
of this class, the Goorkha, will be of similar dimensions. 

On the 23rd inst. Messrs. Ropner and Son, of Stockton-on-Tees, 
launched a steel screw steamer of the following dimensions, viz.:— 
Length between perpendiculars, 300ft.; breadth, 43ft.; moulded 
depth, 19ft. Sin., which they have built for Messrs. James A. Wood 
and Co., of West Hartlepool. The steamer is built on the part 
awning decked rule, with poop and raised quarter-deck, her dead- 
weight carrying capacity being 3800 tons on 18ft. 8in. The saloon 
and cabins for captain and officers are fitted in the poop, the 
engineers’ accommodation being amidships. She is built on the 
web-frame principle, leaving the holds entirely clear for cargo, and 
carries her water ballast in a cellular bottom and in the after peak. 
All labour-saving appliances are fitted for the economical working 
of the steamer, and also for the expeditious loading and unloading 
of cargoes. She has steam steering gear amidships and screw gear 
aft, four powerful steam winches, two large donkey boilers, direct 
steam windlass, stockless anchors, &c. The engines will work up 
to about 900 effective horse-power, and are by Messrs. Thonias 
Richardson and Sons, having cylinders 21}in., 35in., 59in. by 39in., 
steam being supplied by two large steel boilers working at 160 Ib. 
pressure. As the steamer moved away the name of Suningdale 
was given to her by Mrs. T, N, Alexander, of Harbour View, 
South Shields. 

On Saturday, the 26th inst., the steamer Tadorna, which has 
been built by Messrs. Wigham, Richardson, and Co. for the Cork 
Steamship Company, of Cork, went for a very successful trial trip 
off the Tyne. The vessel is built of steel, being 255ft. in length 
by 334ft. beam, rigged as a two-masted schooner. She has very 
comfortably fitted accommodation for a limited number of 
passengers, and has complete arrangements for working the cargo, 
including four steam cranes and two steam winches. The engines 
and boilers have also been constructed by Messrs. Wigham, 
Richardson, and Co., and on the trial trip worked without the 
slightest hitch, giving satisfaction to all concerned and driving the 
vessel at a speed of about 124 knots. The trial trip was attended 
by Mr. F. C. Kelson, of Liverpool, the superintendent engineer 
of the Company, and oe gas Hore, their commodore captain, as 
well as by Captain Booth, who will take command of the vessel, 
and Mr. J. Denham Christie. of the builders’ firm was also 
present. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

Fair attendance on ‘Change. Shipments of steam coal for the 
past week were fully up to the average, and with moderate 
weather a very good demand may be expected. Prices are without 
change. The demand for house coal continues good, but the 
weather has interfered with arrivals of shipping. Pricesare firmer. 
Tin-plates in only moderate demand. The iron and steel works 
are all fully employed. Iron ore advancing in price. 

Coal: Best steam, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; 
house coal, best, 10s.; dock screenings, 5s. to 5s. 6d.; colliery 
small, 4s. 6d.; smiths’ coal, 6s. 6d.; patent fuel, 10s, 3d. Pig 
iron: Scotch warrants, 46s. 1}d.; hematite warrants, 47s. 2d. 
f.o.b. Cumberland ; Middlesbrough No. 3, 68s. 2d. prompt ; 
Middlesbrough hematite, 45s. 3d. Iron ore: Rubio, 12s, 9d. 
Tafna, 12s. Steel: Rails, heavy sections, £4 1ds.; light ditto, 
£5 10s. f.o.b.; Bessemer steel tin-plate bars, £4 12s. 
Siemens tin-plate bars, best, £4 15s.; all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, coke 
finish, 10s.; ternes, per double box, 28 by 20 c, 18s. 6d. to 


21s. Pitwood: 15s. 3d. London Exchange telegram: Copper, 
£47 15s.; Straits tin, £56183, 9d. Freights have a strong upward 
tendency. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 23rd. 

ALL developments point to an increase of pig iron stocks in 
November and December. Reports in the trade papers also point 
that way. Brokers and buyers do not think matters can go on in 
this way much longer. Prices are abnormally low and stocks 
dangerously light. Of course, winter is coming, and this forbids 
the undertaking of important work and enterprises in a large 
section of the country. Be it remembered, in sizing up possibilities 
and probabilities on this side of the water, that we have been 
living on scraps after our company, in the shape of et left 
us, Everything has been virtually at a standstill for three years, 
except the equipment of industrial capacity. Despite temporary 
discouragement, enterprise has been busy in putting shop, factory, 
and mill capacity of all kinds in better shape, and we find our- 
selves now on the eve of vital changes in our economic methods, 
with a capacity for cheap and enormous production never before 
equalled. We have been whetting our scythes while waiting for 
the grain to get high enough. The temper of the American people 
is to secure as large a volume of circulating medium as possible, 
but not to jeopardise its quality in so doing. The sales of steel 
for the week show a sluggish market in all branches. In Western 
Pennsylvania, Bessemer buyers offered less than market rates for 
large lots, and could not buy. In Chicago markets, inquiry is 
stronger for shop and foundry and agricultural implement supplies. 
In the Eastern Ohio region, makers are selling small lots, and are 
avoiding any further accumulation. An active demand during the 
closing weeks of the year is very probable. Crop reports are 
favourable. Large movements of cereals are in progress from 
farms to elevators and other storage localities, Railroad traffic in 
the wheat and corn States is improving, 





THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ON the 28th ult. a meeting of the sub-committee of the Midland 
Iron and Steel Wages Board was held at Dudley for the purpose 
of receiving the accountants’ certificate. Sir Benjamin Hingley 
presided. ‘The certificate was to the effect that the average selling 
price obtained by the twelve selected firms for bars, sheets, plates 
hoops, and strip, in July and August, was £5 15s. 507d. per ton. 
The average selling price for May and June was £5 13s, 8d.; for 
March and April, £5 15s. 4°84d.; for January and February 
£5 16s. 8°02d.; for November and December last year, 
£5 15s. 3°08d.; and for July and August, 1895, £5 10s. 3d. Thus 
there is an advance of 1s. od. on the previous two months’ average 
and an advance of 5s, 2d. on the average of the corresponding 
period of last year. This is considered very gratifying, though it 
does not alter the rate of wages, which will remain at 7s, 3d. per 
ton for puddlers, and millmen’s wages in proportion, from October 
3rd to December 5th next. 

Considerable interest was manifested on Change this—Thursday 
—afternoon in the agitation of the iron workers in the West of 
Scotland for an advance of wages and for the formation of a wages 
board for Scotland, instead of continuing to have wages regulated 
by the English sliding scale. Iron and steel masters here, who 
suffer severe competition from the West of Scotland works, would 
be only too pleased to see wages advanced over the border, as, of 
course, the effect would be to increase ironmasters’ costs, and so 
perhaps lessen the present competition. It is the North of England 
Arbitration Board, not that in the Midlands, by which Scotch 
wages are at present regulated, and to ironmasters in this district 
the demand of the men for a separate board seems entire] y 
reasonable, 

Making allowance for the suspended animation which generally 
characterises the market at the close of the quarter, the state of 
trade is sound and promising. 

All the mills and furnaces are making full time at the comple- 
tion of orders for the quarter. 

In finished iron, marked bars are £7 to £7 12s. 6d.; merchant 
bars, £6 to £6 10s,; and common bars, £5 7s. 6d. to £5 lis, 
Black sheets are £6 12s, 6d. doubles, and £7 15s. lattens. Tube 
strip is £5 10s, to £5 123, 6d.; thin strip, is £6 ; hoop, £6 5s. to 
£6 10s.; galvanised sheets are £10 5s. to £10 10s. for 24 gauge, 
delivered Liverpool ; angles are £5 15s.; stamping sheets, £9 10s, 
to £10; and nail rod, £6 10s. to £6 15s. 

Steel is a large output, and sale is brisk at £4 5s. to £4 7s, 6d, 
for Bessemer blooms and billets ; £5 for Siemens best billets ; and 
£4 103. to £4 12s, 6d. for ordinary billets. Steel bars are £6, 
sheets £7, and angles and girders £5 12s, 6d. 

Pig iron is in good sale. Staffordshire all mine is 55s., part mine 
40s, to 42s, 6d., and cinder pig 36s. 6d. Northampton forge is 
40s, to 41s., Derbyshire and North Staffordshire 41s. to 42s., and 
Lincolnshire 45s. 

The export business of the general metal trades of Birmingham 
keeps good. Australia and New Zealand merchants report a 
marked recovery of trade recently in those colonies, and especially 
New South Wales and Westralia. There is also rather more doing 
in Southern Australia, where the fruit and wine trades are rapidly 
expanding. The shortness of the wool clip in the older colonies 
is not favourable to commercial prospects there in the near future, 
but for the moment there is little tocomplain of, except, perhaps, 
in regard to galvanised roofing orders. 

Galvanised sheets of an inferior kind have been in rather 
active request of late for various parts of South Africa, but a good 
many of the orders have fallen to German makers. On better class 
sheets, as well as roofing and bridge work, English makers con- 
tinue to hold their own in South Africa, as well as in India and 
Australia. 

Some of the South American markets, and especially Argentina, 
Chili, and Colombia, are sending in good indents Just now for genera! 
metal wares. 

The prospects of the welded steel tube trade continue wonder- 
fully good. At the annual meeting of the Star Tube Company, 
Birmingham, to whose declaration of a 400 per cent. dividend | 
referred last week, the chairman said ‘‘that the tube mill had 
worked night and day from the time the company was formed, 
and there was every chance of it continuing to do so for a very 
long time. Though their financial year was still very young, they 
had already booked considerably more orders than the total turn- 
over of last year, and they were accepted at greatly enhanced 
prices. They hoped, therefore, that with an increased turnover, 
advanced prices, and the cheaper means of production which they 
were continually finding out, the results of the ensuing year would 
be almost as satisfactory as the past. They knew that many 
companies had been started in the tube trade. Some of them 
would never make a good tube, if tube at all. Many had been 
over-capitalised, and so forth. They did not fear those companies 
in any shape or form. The three tube companies which were work- 
ing in friendly consort would be in the front row whatever the 
competition might be. No matter what the bicycle trade might 
come to, there was plenty of scope for the welded steel-tube trade, 
and they were daily finding new uses for it. It was astonishing 
what large inquiries they got for tubes for engineering, marine, 
and many other purposes,” It was claimed by subsequent speakers 
that last year’s success was without a parallel in the history of the 
city of Birmingham. 

A dividend of 20 per cent. has just been declared by the Joint- 
less Rim Company. 

A machine, which should be of great use to carriage builders 
and other manufacturers, is West’s patent power tire-setter, of 
which a first public demonstration was given this week at 76, Brad- 
ford-street, Birmingham, It is intended to give an alternative to 
the usual shrinking-on process. In the fixing of the tire no heat is 
required. The tire, instead of being made under size, is made so 
that it will just remain in position on the wheel. The wheel is then 
fixed on a steel table, and pressure being simultaneously a at 
every point of the periphery, the tire is compressed until it takes 
a firm hold. The compression of the tire is effected by a number 
of segmental pieces, which can be changed to get the right curve 
for varying circumferences. These segments, of which there were 
eighteen in the machine exhibited, rest upon sliding sections, each 
of which is moved radially inwards by an hydraulic cylinder, the 
fixed piston of which rests against the outer weldless steel ring, 
which takes the strain when the machine is at work. With a 
4-horse power engine and a triple-plunger pump, each of the seg- 
ments can be made to exert a pressure inwards of fifty tons—a 
total for the circumference of 900 tons. ( 

A resolution was proposed at the last meeting of the Walsall 
Chamber of Commerce to the effect that a light railway or tram- 
way along the Birmingham-road, from Walsall to Perry Bar, is 
undesirable. But other speakers favoured the idea, and the reso- 
lution was rejected, an amendment being carried that the matter 
should be postponed for further consideration. One of the 
speakers said that from his experience in America he was sure that 
property along the route would be improved in value. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


Manchester.—The possibility of a prolonged stoppage of opera- 
tions throughout all branches of the engineering trades of this 
district has been the chief topic of discussion during the last few 
days. From all sections of the engineering industry, and the 
principal centres in the immediate neighbourhood, I still receive 
reports of continued general activity, on orders already securer, 
with no scarcity of new work coming forward, and many establisl.« 











Oct. 2, 1896. 


THE ENGINEER. 


351 











s so fully engaged for some time forward, that they are alto- 
peed alle to entertain further orders that might be secured, 
simply because they cannot undertake anything like early delivery. 
It is needless to point out that a strike in the engineering trades, 
under such conditions as the above, would be most disastrous, and 
the men are apparently taking advantage of their position for en- 
forcing their demand by a resort to extreme measures, as they have 
altogether ignored the employers’ suggestion that deputations 
should be appointed on either side to discuss the whole matter 
with a view toa friendly settlement. 

Business generally on the Iron Market here continues only slow, 
and although there was a fair average attendance at Tuesday’s 
‘Change meeting, no inyuiries of any moment were reported. In 
pig iron local users are mostly well covered, or just for the present 
cautious about buying in view of the unsettled outlook in the 
engineering trades, and transactions for the most part are limited 
to comparatively small quantities. Makers do not give way, as 
they are generally well sold, and comparatively independent about 
further immediate business ; but merchants are low sellers, and in 
the open market prices are being cut up by cheap second-hand 
parcels, chiefly of Scotch iron, which since the excessively low 
sales referred to last week, have been offering more freely. 
Local and district makers, although not booking many new 
orders just at present, are, on the small sales put through, 
getting their full rates, which, remain at 46s. 6d., less 24 for 
Lancashire; 43s. net cash for Lincolnshire; and 45s, 6d. to 
47s. net cash for Derbyshire foundry qualities, delivered Man- 
chester, with forge numbers averaging 44s., less 24 for Lancashire, 
and 42s, 8d. net cash for Lincolnshire, delivered Warrington. In 
outside brands Middlesbrough also continues very firm, makers of 
good brands still quoting 47s. 1d., whilst merchants are generally 
asking 46s. 7d. to 46s. 10d. net cash for good foundry brands, 
delivered by rail Manchester, with 44s, net, the quotation delivered 
Ship Canal. Scotch iron, however, is obtainable at considerably 
under makers’ quotations ; odd cels of Glengarnock have been 
offered, delivered _ Canal, Manchester, at 47s. 104d., and can 
be bonght delivered Lancashire ports at 45s. 104d.; whilst 46s. 
net prompt cash, delivered ports, represents an average figure at 
which orders could readily be placed, both for Eglington and 
Glengarnock in the open market. 

A fair demand still comes forward generally in the manufactured 
iron trade, with prices strong. Lancashire bars are hardening to 
£5 12s, 6d. on inland sales, although £5 10s. is still a minimum at 
which they can be bought, with shipping prices firm at £5 12s. 6d. 
‘,0.b. Liverpool. North Staffordshire bars still average £5 12s. 6d. 
to £5 15s.; sheets are steady at £7 5s. to £7 10s.; and on hoops, 
although only a slack business is reported, there is no change in 
quoted list rates, which, for delivery Manchester district, remain 
at £6 2s, 6d. for random to £6 7s, 6d. for special cut lengths, with 
2s. 6d. less for shipment. 

Nut and bolt makers are kept very well employed, and have, in 
some cases, advanced their list rates £1 per ton. 

In the wire-netting trade, which for the past eight or nine 
months has been exceedingly busy, instead of the falling off which 
is usual at this time of the year, increasing activity, if anything, 
is reported. Even in the home trade, considering the season, there 
is an unusual demand, and the shipping business is so exceptionally 
brisk, that many firms are unable to quote for further deliveries 
this year, large quantities being exported to the colonies, especially 
Australia. This large demand for netting has necessarily caused a 
correspondingly heavy consumption of wire, and a rapid upward 
move in prices, 

The position as regards the steel trade is without material change. 
Good foundry hematites are still quoted 57s. to 57s, 6d., less 24, 
but merchants would sell at under these figures in the open 
market ; steel billets remain at £4 6s. 3d. to £4 7s. 6d. net cash, 
and bars, which show no appreciable improvement, are still obtain- 
able a trifle under £6 per ton. Steel boiler plates are perhaps 
rather stronger, and moderate sales have been made for delivery 
in this district at about £6 5s. per ton. 

The wages question in the engineering trades of this immediate 
district has taken a more serious turn than was at first anticipated ; 
it was thought that after the employers had practically thrown 
out the suggestion that deputations might be appointed on 
either side amicably to discuss the whole matter, the Joint 
Committee representing the various trades union organisations 
would, in all probability, fall in with this view. The action taken 
by the Committee, however, now practically destroyed any hope 
of an amicable settlement. The reply of the employers, of which 
I gave the full text last week, was considered at a meeting of the 
Workmen’s Joint Committee, but ultimately the following resolu- 
tion was passed :—‘‘That unless the request for a 2s, advance in 
wages, contained in our circulars of August 25th and September 
12th, be conceded on or before Saturday, October 3rd next, 
the whole of our members be withdrawn on that date.” The 
ballot of the workmen which followed, and which resulted 
in an exceptionally heavy poll—in fact, as I understand, 
much larger than the officials had anticipated — confirmed, 
in the most emphatic manner, the resolution passed by the 
Joint Committee. The effect of this decision will be that 
unless some amicable arrangement, which is not at all probable, is 
in the meantime come to, the workmen throughout the engineer- 
ing trades of this district, numbering about 8000, will cease work 
at the close of the present week, and will be followed on Monday by 
a similar strike of the moulders, to the number of about 1200, whose 
demand for an advance is of course involved in that of the engi- 
neers, as any action the employers may take must necessarily 
govern the wages in both departments, 

The formal notification of the decision come to by the workmen 
has been forwarded to the local secretary of the Employers’ 
Association, which is acting on behalf of the general engineering 
trades of the district, and a special meeting of the employers has 
been convened for to-day—Friday—to consider what further reply 
shall be forwarded to the men. In the course of interviews I 
have had with one or two of the leading representatives of the 
engineering trades, they expressed themselves quite as determined 
as ever to resist the advance, the demand for which they considered 
altogether unjustified on the part of the workmen. The action 
which several of the principle firms may take will, however, 
largely influence the other employers throughout the district. 
It is admitted that in the case of one or two large concerns, 
mainly engaged on specialities, the advance may be conceded. 
Their possible action has, however, to some extent been discounted, 
and even in the event of these firms giving way to the demand of 
the men, the other establishments who signed the general under- 
taking at the last meeting of the employers will, in all probability, 
hold out ; but any further breaking away on the part of engineer- 
ing establishment, of importance could scarcely fail in enabling the 
men to secure the advance in wages which thes are demanding. 
As I have already intimated the advance of 2s. per week demanded 
by the moulders—whose notices to cease work in the event of its 
not being conceded practically coincide with the threatened cessa- 
tion of work on the part of the engineers—will follow the course 
of events in the engineering trades question, and any decision the 
employers may come to at their meeting to-day (Friday) will 
govern the action t« be followed both by them and the foundries 
with regard to the wages of the engineers and also the moulders. 

Although there have been at various times isolated disputes 
affecting individual firms, it is many years since the Manchester 
district was threatened with so serious a labour conflict as the one 
now impending. The workmen, in their circular requesting an 
advance, drew attention to the fact that there had been no move- 
ment in wages for more than twenty years, and an official repre- 
sentative of one of the trades union organisations informed me that 
it is now nearly forty years since there was any general wages 
strike in the Manchester and district engineering trades. It will 
therefore be in egg Hn deplorable if this long immunity from 
any serious friction between employers and employed should be 
broken through just now, when the engineering industry is emerg- 
ing from a long period of depression, and reviving activity is 
promising an encouraging outlook for the future, 





The Portable Building and Construction Co. has opened an 
extensive new works in Manchester, where it will in future 
manufacture the whole of its specialities in portable buildings, 
conservatories, stables, coach-houses, bicycle-houses, &c 

There is still no real improvement to report in the coal trade. 
The better qualities are beginning, perhaps, to move off rather 
more freely for domestic purposes, but not yet in anything like suffi- 
cient quantity to keep pits on full time, and stocks go on accumula- 
ting at many collieries, whilst most of them are not working above four 
days per week. Prices, although tending to rather more steadiness, 
remain without quotable change. The market for common round 
coals, suitable for iron making, steam and general manufacturing re- 
quirements, is much as reported for some time past, supplies continu- 
ing in excess of demand, and prices extremely low, ordinary steam 
and forge coals not averaging more than 5s. 6d. to 6s. per ton, at 
the pit mouth. Engine classes of fuel are more plentiful, but any 
large surplus of supplies is chiefly in the inferior qualities, the 
better sorts still, in most cases, moving off readily, and fetching 
from 4s, 3d. to 4s. 9d.; common slack, however, is offered very 
low, and inferior sorts are obtainable at 2s. 9d. to 3s., with medium 
qualities 3s, 3d. to 3s, 6d. per ton at the pit mouth. 

In the shipping trade, there has been some improvement as 
regards the weight of business coming forward, but none whatever 
in prices, which continue very low, 6s. 9d. to 7s. being the full 
average figures for ordinary steam coal, delivered Mersey ports, or 
Manchester Ship Canal. 

Barrow.—In the hematite pig iron trade business keeps very 
steady, and prospects continue good and bright. Not only is an 
active winter assumed, but the forecast for next year indicates a 
continuance of briskness and activity. Consumers are asking for 
full deliveries, and speculators and merchants are good buyers. 
Prices are exceedingly steady, and makers are still quoting 48s. to 
49s. 6d. for mixed Bessemer numbers, net f.o.b.; while warrant 
iron is quoted at 47s. 25d. net cash sellers, 47s. 2d. buyers. The 
trade doing is almost wholly in Bessemer qualities, and little is 
doing in forge and foundry iron, There are thirty-six furnaces in 
blast, as compared with thirty in the corresponding week of last 
year. Stocks show a decline on the week of 925 tons, being an 
increase since the beginning of the year of 12,888 tons. The stocks 
in hand now represent 302,063 tons, 

The iron ore trade is busy only in best qualities, and for these 
there is a bigger demand than supply, so that the trade doing in 
Spanish ores remains steady and ful, prices for the latter ranging 
from 12s, to 12s. 6d. net at West Coast ports. Native ores are at 
10s. for ordinary qualities, although some sales are noted at 
slightly lower fang wn and 12s, to 14s. 6d. for best descriptions. 

A very steady demand is noted for steel of all the descriptions 
manufactured in this district, but the most notable demand is for 
heavy steel rails, which are in large inquiry on home, continental, 
and general foreign account, and prospects point to a continuance 
of activity in this branch of the steel trade, as the consignments 
required by users are on a large scale, and important railway 
extensions are in progress throughout the world. Now-a-days, 
however, British makers have to compete for the foreign and 
colonial trades with the Continent and even with America, 

Local makers, however, can maintain combination rates at 
£4 12s, 6d. to £4 15s. ie ton, net, f.o.b., for heavy rails, as they 
are so well sold forward, and see such good prospects of a continu- 
ance of good orders. More is being done in steel shipbuilding 
material, and the requirements of shipbuilders‘and engineers seem 
to be on the increase. The heavy plate mills ‘are especially busy, 
and a good demand is still maintained for heavy steel castings. 
Hoops and billets are not in as brisk a demand.as they were some 
time ago, but makers are busy and likely to be for some time. 
Shipbuilders and marine engineers are in need of new orders, 
and are busy tendering for some good orders, as well for the 
Admiralty as for commercial owners. The engineering trade is 
fairly well employed at present, but new work is required to keep 
up the present activity. 

The coal and coke trades show no change, but it is noticeable 
that although the consumption of coal is on a comparatively large 
scale, prices are very low, and competing colliery proprietors com- 
piain of the difficulty they have in securing a profit out of the 
sales they make. The coke trade is steady, and the chief supplies 
still come from Durham, but the Burnley coke owners are getting 
a fuller output than of late, and large supplies are coming to the 
Barrow works from this source. Prices of coke are firm. 

Shipping is steadily employed. During last week 5866 tons of 
pig iron and 8781 tons of steel were shipped from West Coast 
ports, as compared with 6999 tons of pig iron and 4492 tons of 
steel in the corresponding week of last year, being a decrease of 
1133 tons of pig iron, and an increase of 4289 tons of steel. The 
pe this year to date total up to 240,160 tons of pig iron, 
and 366,150 tons of steel, as compared with 223,699 tons of pig 
iron and 282,443 tons of steel in the corresponding period of last 
7 — an increase of 16,461 tons of pig iron and 83,707 tons 
of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ABOUT an average time is being worked in the South Yorkshire 
colliery district—from four to five days a week—and the output 
obtained in that period continues quite sufficient to meet the 
business, Coalowners still complain that they do not find trade 
profitable, the pressure being most severely felt, as was to be 
expected, by the smaller and older coalpits. The difficulty of 
these concerns in competing with the great collieries ing 
the advantages of a rapid, large, and cheap output is increasing 
every day. Although there are several mining disputes through- 
out the locality, and no signs of any immediate clearing of them 
away, less complaints are heard from the men than was the case 
a month ago. At one or two pits appeals are made to 
the public for assistance, and these are usually generously 
met in the immediate neighbourhood of the collieries where the 
village shopkeepers and others are dependent upon miners fer 
their livelihood. Fewer begging expeditions are now made into 
the larger towns, as the artisans who suffered so severely from the 
coal war of 1893 are not quite so ready to spend money to keep 
the colliers unemployed as they were at that time. In the house- 
hold sorts the cold, wet weather has caused a slight betterment in 
demand, but there is less doing with London than the trade 
anticipated, there being little buying forward, while merchants 
show reluctance to stock supplies with a view to an augmented 
winter demand. This causes stocks at pits to continue large, but 
on Tuesday last the South Yorkshire coalowners held a meeting at 
the Royal Victoria Hotel, Sheffield, when it was decided that the 
usual winter advance in the price of coal should take place on the 
Ist of October, the increase to range from 6d. to ls. per ton, 
according to quality. This had the inevitable effect of causing 
householders to ‘“‘hurry up” in laying in their supplies for the 
winter, and the accumulations at the collieries are being consider- 
ably affected thereby. Best Silkstones, where the advance has 
been obtained, will now make from 8s. 6d. to 9s. 6d. per ton ; 
ordinary, from 7s. per ton ; Barnsley house, 7s, 6d. to 8s. per ton ; 
other qualities, from 5s. 9d. to 6s. 9d. per ton. 

There is a good deal more doing in the steam coal trade, and a 
very large tonnage is leaving the district, with a perceptible 
lessening of the stocks which had accumulated two months ago. 
Hull and Grimsby are taking an average weight for export, and 
the railway companies are receiving rather over the ordinary 
tonnage. Sarusiey hards make quite 6s, 3d. per ton ; secondary 
sorts from 5s, 9d. to 6s. per ton. In gas coal de there is an ex- 
cellent business doing at rates varying from 6s. per ton upwards. 
Although little alteration is shown in the demand for manufac- 
turing fuel, values do not fall. Yorkshire producers are competing 
keenly in Lancashire and rayon | manufacturing districts. 
Small nuts make from 4s, 3d. to 4s, 9d. per ton; screened slack 





from 3s.; pit slack from 2s, 6d.; smu from ls. to ls, 6d. per 
ton. In coke, North Lincolnshire and Northamptonshire are still 











maintaining their active call, values ranging from 83, 6d. to 10s. 
per ton. Some qualities make as much as 12s. per ton. 

Fresh orders are expected from the Government for armour- 
plates to take the place of those now being rapidly worked out, 
and are stil] being waited for, and, so far as can be ascertained, 
there is no immediate of their being received. In rail- 
way material, on the other hand, although no large orders have 
been placed of late, there is a steady call for nearly all classes of 
rolling stock. Several of the English railway companies have 
lately decided to make large expenditure on their systems. This 
decision was inevitable, as for several years many of the companies 
have been deferring the more perfect equipment of their lines in 
storesand plant until the turn of the tide in trade gave increased 
confidence. Thatturn has now come, and advantage is now being 
taken of it thoroughly to equip the leading English lines, as well 
as those in Scotland with which they are connected. 

Some disappointment is pce ¢ with regard to marine work ; 
but there are evidences of improvement in this respect. Freights 
have gone up considerably, and it is hoped that this change for the 
better will be permanent, although in one or two quarters the 
opinion is expressed that the improvement is due to an unusual 
combination of large cotton and grain shipments, which synchronis- 
ing at a somewhat earlier period of the season than usual, has 
a about a sudden demand for vessels, thus sending freights 
up. The fear is, that when the present demand is satisfied freights 
will again relapse ; but the principal local houses are hopeful that 
the improvement will be more lasting. 

An important step has just been taken by the Government in 
regard to files. In tenders previously sent out by the State, it was 
stipulated that ‘‘ the whole of the files and rasps should be made 
of the best refined cast steel, hand cut and sand blasted.” It is 
now evident that these conditions have been modified. The local 
firms are at present tendering for one Government department, 
which has ceased to demand hand-cut files. This is the first time 
that the stipulation has been removed, and it has excited no little 
interest in the trade. Since the men received a concession of 10 
per cent. in wages, the hand-cutting firms say they have been at a 
disadvantage in competing with those who use machines, and who 
did not give their men 10 per cent. This has led to a more general 
adoption of machinery, and other manufacturers are certain to go 
the same way. There are certain files that must be cut by hand, 
and it has been declared that no machine yet invented has been 
able to turn out the quality. For the range of files and rasps most 
largely used, however, the machines now in operation are well able 
to manufacture all that is required. This trade is busy, and the 
men are certain of full work during the winter. 

The disturbances in Constantinople are having a disastrous 
effect on the trade in that quarter. The Armenians in that city 
are the commercial link between the producer and the consumer, 
and without them commerce is impossible. Several of our 
Sheffield houses have an important connection with Constanti- 
nople, from which they also do a large Levant and general Asiatic 
trade. That has been entirely stopped during the recent deplor- 
able outbreaks, and no improvement can possibly take place until 
the political clouds clear off and the principal business men return 
to their ordinary avocations. On the other hand, the successful 
expedition to the Soudan is regarded with great hopefulness as 
restoring that vast region once more to civilisation and commerce. 
Prior to its lapsing into savagery, an excellent business was opening 
up through Egypt with these regions, and now it is expected that 
commerce will speedily follow on the heels of the Egyptian advance 
under efficient British control. 

The Sheffield Smoke Abatement League has appointed the Earl 
of Wharncliffe as president, with Mr. C. H. Bingham as chairman, 
of an influential local committee. A resident inspector is to be 
appointed to carry on the work of the league under the direction 
of the committee. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

IN almost all respects trade in this district continues to show pro- 
gress, and especially is this so in the finished iron and steel branches, 
which have hitherto moved very little. But there is now a 
demand, as consumers are anxious to secure supplies without 
delay, for they are satisfied that prices must be higher, if only to 
cover the increasing cost of production. Materials are becoming 
dearer. Most manufacturers have this week put up their quota- 
tions for finished iron 2s. 6d. per ton, and are able to realise the 
advanced rates. Some of the bar makers have never had a busier 
time, and they are in the unusual position of being able to refuse 
orders, owing to their inability to execute them within the 
time stipulated. Some have contracts booked which will keep 
them fully employed over the rest of the year, and for common 
iron bars they quote £5 2s. 6d., and best bars £5 12s, 6d., both 
less 24 per cent., and f.o.t. There is certainly more animation in 
the plate trade and better prospects, as the advances in freights 
and the fuller employment for steamers are bringing in more 
orders for new vessels to the shipbuilders. Some idea of the im- 

rovement in shipping is afforded by the fact that whereas on the 
_ there were nineteen vessels laid up at the beginning of Sep- 
tember there are now only ten, a smaller number than has been 
reported for over two years, and with the rapid advances of 
freights, there is a good chance of substantial profits being realised. 
Steel ship plates have been 7 up to £5 2s, 6d.; iron ship plates 
to £5; steel ship angles to £5 ; and iron ship plates to £4 17s. 6d., 
all less 24 per cent., and f.o.t. In the steel trade the almost 
certain increase in cost of production is as great a factor as any- 
thing in raising of selling prices. Ore freights have risen substan- 
tially, causing the price of ore itself to advance, and though as 
yet no increase in the price of hematite pig iron has been made, 
that must follow, as must also some further rise in the value or 
steel plates and angles, the makers of which are already partly 
anticipating the advance, especially as they are so well supplied 
with orders now. The rail trade continues very active, and the 
price of heavy steel rails is steady at £4 10s, net at works. Iron 
founders have advanced their prices for railway material, and ask 
£3 10s. for cast iron bowl chairs, and £3 for ordinary cast iron 
chairs, both net at works. 

Though makers have not sold a great deal of pig iron this 
week, they are delivering an unprecedentedly large tonnage, and 
have some difficulty in satisfying the needs of consumers at home 
and abroad, more particularly the latter. Never in the history of 
the trade has there been such a heavy production of pig iron, and 
never have deliveries been so extensive. There can no doubt 
that the present output, large though it is, is not equal to the 
existing requirements, and stocks have to be drawn upon very 
freely. The official returns have not yet been issued for September, 
but it is estimated that the consumption of Cleveland pig iron will 
have exceeded the production by 25,000 or even 30,000 tons, and 
there are makers aa are sanguine enough to predict a still greater 
decrease of stock. Such a decrease as even the lowest of the 
figures named above is remarkable, when it is considered jthat it 
occurs when the make is the largest ever known. 

There can be no question of the activity of the pig iron trade in 
the North of England, more particularly if the shipments also be 
taken into account, and it is surprising that better prices than now 
rule are not realised. The exports of pig iron from the Cleveland 
district in A t exceeded the previous best by nearly 10,000 tons ; 
but those of Seoteasber have been 14,681 tons better than those of 
A , the quantity exported ~—e 133,442 tons, as compared 
with 118,761 tons in August, and 95,310 tons in September, 1895, 
Fee Beate thus by much the best on record. In an average Sep- 
tember about 80,000 tons of pig iron are exported, and therefore 
last month exceeds the average by over 66 per cent. It isapparent 
that the Cleveland ironmasters have largely extended their foreign 
trade this year and last, for prior to the end of 1894 there were 
only five months on record when the export reached 100,000 tons ; 
whereas this year, in six months out of the nine, that ——_ has 
been exceeded, and in several cases largely exceeded. The decrease 
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of Cleveland iron in Connal’s stores during September was 17,121 
tons, the quantity held at the close of the month being 164,788 
tons. Of hematite pig iron Messrs. Connal at September 30th held 
153,296 tons, and the decrease for the month was 3879 tons. 

Practically there has been no advance in the prices of Cleveland 
pig iron, except forge, which is up to3d.; and No, 3iskept at 
38s. for early ed elivery, with no business at any figure reported 
below that. Some of the leading brands which are not to be found 
in the public warrant stores are being sold at 39s.; indeed, the 
makers thereof have disposed of considerable quantities at that 
figure. No. 4 foundry is at 37s., and grey forge 36s. 6d. It is 
surprising that hematite pig iron does not improve in price, when 
the cost of materials is going up. The rate of freight for ore from 
Bilbao to the Tees has advanced ls. 3d. per ton during the last 
month, viz., from 5s. 3d.—at which it s nearly all the summer 
—to 6s, 6d. and 6s. 9d., and even 7s. are now asked ; and the 
tendency is still upwards, as owners have found other more 

rofitable work for their steamers. The advance already made in 
reights is equivalent to an increase of 2s. 6d. per ton in the cost 
of producing pig iron, but no alteration has been made in the 
selling price, be 9d. being still the rate for M. Nos., as it has been 
for aconsiderable time. Mediterranean ore freights have increased 
in greater ratio than the Bilbao figures. Rubio ore, which for a 
long period stood at 12s. 6d. per ton, delivered at Tees wharves, 
has now risen to 13s, 6d. and in some cases 14s. per ton, and 
merchants are in no hurry to quote for forward delivery, as the 
tendency is still markedly upwards. 

Mr. Waterhouse’s statistics for July-August,’ supplied to the 
Board of Conciliation and Arbitration for the Manufactured Iron 
Trade of the North of England, may be looked upon as satis- 
factory. They show that in that industry the improvement so far 
has been mainly in the demand, and that values have but very 
slightly increased. The March-April figures for 1895 were the 
worst that have ever been reported as regards the deliveries, and 
compared with that period the demand has increased 41 per cent., 
but realised prices as compared with the worst have only 
improved 14 per cent., the total increase being under 2s. 10d., of 
which 9}d. only has been gained this year. The average price 
was in July-August 7’63d. per ton better than in the previous two 
months, and reached £4 17s. 1°18d. Iron rails went up ls. 8°71d.; 
plates, 306d. ; bars, 8°56d.; and angles, ls, 3-1ld. The finished 
iron trade this year appears to have taken a fresh lease of life ; 
last year the manufacture was falling off at a great rate, and only 
78,418 tons were delivered during the first eight months of the 
year ; but this year the quantity for thé torresponding period has 
been 94,244 tons, the chief improvement ‘being in bars, now the 
most important department of the finished iron trade, as will be 
seen by the following summary drawn up by Mr. Waterhouse of 
the deliveries ho two months ending August 30th by firms 

e 





connected with nciliation Board. 
Percentage Average 
Description. Weight invoiced. of net selling price 
total. per ton. 
tons ewt. qr. Ib. & 8. 
Rails 561 9 0 4 - 226 4 9 9°65 
Plates -- 9,329 10 3 - 87°55 414 0°66 
Bars .. -- 11,607 5 312 . 46°72 5 0 5°79 
Angles -. 3,347 4 118 . 13°47 415 1°06 
24,845 0 1 100°00 417 1:18 


Wages at the Northern mills and forges, which are regulated by 
this return, will not be altered for the next two months, as 
£4 17s. 6d. will have to be reached before an advance can be 
declared. No alteration has been made in wages since December, 
1894, when 24 per cent. reduction wasannounced. Wages at some 
of the Scotch finished ironworks are regulated by this return, but 
the men there are just now refusing to be guided by the North of 
England prices, as they say that Scotch prices are higher, 

e wages of Consett steel makers are regulated by a sliding 
scale based upon the average price realised by the Company for steel 
plates. Mr. Waterhouse, the accountant to the Conciliation Board, 
has taken out the price for the last three months, and the secre- 
taries of the Board announce that no change will be made in 
wages during the three months ending December 31st next. 
Other steel works in the North of England base their wages on the 
Consett fluctuations, 

Sir Michael Hicks-Beach, the Chancellor of the Exchequer, is to 
visit the Tees on the 14th at the invitation of the Tees Conservancy 
Commissioners, who will show him the improvements they have 
effected in the river. 

The coal trade is somewhat busier than it was, but the steam 
coal business is by no means equal to what it should be at this 
time of the year, and some of the Northumberland collieries are 
working rather badly, while 8s. per ton, f.o.b., has to be taken for 
best qualities, Gas and bunker coals are in fair request, and 
coking coal pits are fully employed. At the Murton Colliery, 
belonging to the South Hetton Coal Company, the East pit has 
been flooded through the breakage of one of the metal plates, 4ft. 
by 3ft. and 6in. thick, with which the shaft is lined. This also 
stopped work at two other pits, and 2000 men and boys were idle 
in consequence. However, another plate having been fixed, work 
has been resumed at the other two pits, but it will be some weeks 
before the East pit is cleared of water. The Haswell Colliery, 
like the Rainton Collieries, has been stopped because of unprofit- 
able working. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market was closed on Monday in con- 
sequence of a local holiday. At the opening on Tuesday a fairly 
good tone prevailed, and since that time the feeling has, upon the 
whole, been steady, fluctuations in prices being unimportant. The 
tendency is firmer for pig iron warrants, A week ago the market 
was inclined to give way in consequence of a lack of speculative 
business, but the favourable state of the manufacturing branches 
has put additional strength into the business this week. Scotch 
warrants have been done at 46s, 24d. and 46s. 3d. cash, and 
46s. 5d. one month, Cleveland iron has been firmer in con- 
sequence of the large shipments from Middlesbrough, business 
taking place in this market at 38s. 1d. and 38s. 2d. cash, and 
38s. 4d. one month. More attention is given to hematite warrants 
in consequence of the advance in the prices of ore, and transactions 
in Cumberland warrants have been 47s, 1d. to 47s, 24d. cash, and 
47s. 5d. one month. 

The market for Scotch makers’ iron is steady to firm, consumers 
taking good and constant supplies. Govan, Monkland and Carn- 
broe, Nos. 1 are quoted 47s. 6d.; Nos. 3, 46s.; Clyde, No. 1, 49s.; 
No. 3, 47s.; Calder and Summerlee, Nos. 1, 50s.; Nos. 3, 47s. 6d.; 
Gartsherrie, No. 1, 50s.; No. 3, 48s.; Coltness, No. 1, 52s.; No. 3, 
49s.; Glengarnock, at Ardrossan, No. 1, 49s. 6d.; No. 3, 45s.; 
Eglinton, No. 1, 47s.; No. 3, 45s.; Dalmellington at Ayr, No. 1, 
— a No, 3, 44s, 6d.; Shotts, at Leith, No.1, 52s,; No. 3, 
48s. 6d. 

The foreign demand for Scotch pig iron shows no improvement. 
The total shipments in the past week, coastwise and abroad, have 
been 5955 tons, compared with 7595 in the same week of 1895, 
There was despatched to Canada 100 tons, South America 30, 
India 20, Australia 345, France 100, Italy 500, Germany 972, Hol- 
land 910, Belgium, 30, China and Japan 660, other countries 218, 
the coastwise shipments being 2070, against 4781 in the correspond- 
ing week of 1895. 

e ae a of pig iron is fully maintained, there being 78 fur- 
naces in blast, compared with 76 at this time last year, and of the 
total 43 are produ ordinary, 34 hematite, and one basic iron. 
Twelve months ago there were 52 furnaces making ordinary pigs, 
and the number is now reduced to 43; but, on the other hand, 
there were only 19 furnaces producing hematite at this time last 
year, while the number is now increased to 34, 

Special attention is directed to hematite pig iron by the advance 














in ore prices. From various quarters there has been in the last 
week or two an increased demand for ore in anticipation of the 
additional export charges coming into operation at Bilbao with 
the beginning of October. Simultaneously with this extra 
demand, there has occurred a scarcity of readily available steam 
tonnage, so that freights have risen, and the general result is an 
advance in Spanish ore, of which probably we have not yet seen 
the end. As noted above, the prices of Cumberland hematite 
warrants have been rising, and in West Cumberland there 
is an indication of higher prices being wanted. In the 
West of Scotland, merchants still quote for Scotch made 
hematite 49s. 6d. per ton, delivered free on trucks at the 
steel works, but the Scotch makers are bound to feel the effects 
of the rise in the Bilbao market quite as much as any other diz- 
trict. But for the fact that shipbuilding orders have of late been 
unsatisfactory, the hematite market would by this time have been 
considerably higher. In the last few days a number of fresh con- 
tracts for vessels have been announced, but several of the ship- 
yards on the Clyde are becoming very bare of work. The steel 
makers have hitherto been largely dependent on the sbipbuildin 
trade, and are so still, although the demand for bridge work an 
other material has lately been growing in a very marked degree. 
It only requires a rather better demand for ships to bring about a 
firmer market for hematite and steel. 

A movement of considerable importance affecting the finished 
iron and steel trades is now taking place among the operatives in 
the West of Scotland. Fora long time the wages of ironworkers 
have, by mutual consent of masters and men, been regulated by 
the course of prices in the North of England. When the official 
accountant in the latter district reported that the selling prices 
of manufactured iron warranted an advance of wages, an increase 
was also given in the West of Scotland, and adverse reports were 
productive of decreased wages. This arrangement has for long 
been a great convenience in Scotland, and has undoubtedly obviated 
many a dispute. It is not one, however, that has commended 
itself to the union leaders; it made the men too independent of 
their services. And so it has come about that the agreement is 
being denounced as unjust, and an agitation is going forward 
among the Scotch ironworks to have it terminated. The men are 
told that while trade has been languishing in the North of England, 
there has been a great development of it in the West of Scotland, 
and that they are accordingly being unfairly treated by the 
employers. The agitators allege that there have been three 
advances in prices of Scotch manufactured iron without any corre- 
sponding increase in wages. The Nortb of England report, just 
issued, states that the prices realised there do not admit of any 
increase of wages during the next two months, and this circum- 
stance will no doubt give additional point and force to the agitation 
in the West of Scotland. 

Owing mainly to stormy weather, the coal shipments at Scottish 
ports have fallen off to a considerable extent in the past week, the 
clearances amounting to 152,414 tons, against 169,891 in the pre- 
ceding week, and 165,865 in the corresponding week of last year. 
In Fifeshire the demand has been quiet, and in Ayrshire there is 
no improvement since last week. The tone is a little more satis- 
factory in Glasgow market, where prices are inclining upwards. 

During September twenty-two vessels were launched from the 
Clyde shipyards, aggregating 34,000 tons, compared with thirty 
vessels and 35,000 tons in the same month of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE Welsh coal trade cannot be characterised as in a prosperous 
state, for though large quantities are exported this is chietly due 
to the important contracts which were entered into some time ago. 
Going thoroughly into the situation, impelled to [do so by the 
complaint on ‘Change, Cardiff, that present business is slack, I find 
that many collieries are working in anything buta satisfactory man- 
ner. Last week, for example, in the Rhondda Valley, indifferent 
working occurred in the Ferndale and the Tylorstown Collieries 
in the lesser Rhondda. These employ about 7000 men. There is 
a rumour too that the Maindy Colliery, one of:the Ocean collieries, 
is to stop to allow of sinking to the deep. Here 1200 colliers are 
employed. Mardy Collieries are fullyemployed. As of the Ocean, 
the Bwllfa is still affected by the contention of the workmen as 
to the proper price for working the seams, and of the two collieries 
in the neighbourhood stopped lately, I hear that some of the 
plant is to be raised. Last week, on account of the floods, the 
Albion was compelled to stop, the bursting of a canal sweeping 
away a great length of the railway embankment ; so until this was 
repaired no wagons could be brought to the colliery. Coming on 
to Dowlais and neighbouring collieries, here the gale in the 
Channel, affecting the coming in of tonnage, has told seriously, 
and stopped collieries, for a time, more or less, have been ordinary 
features. 

The return last week of the shipment of coal from Cardiff ports 
was 50,000 tons below the average, the total barely exceeding 
250,000 tons. jThe Swansea collieries have been fairly busy, 
Ystalyfera, Primrose, and Glyntawe ; Grongola moderately brisk. 
Newport and Monmouth shipments indicate a tolerable shipment 
on foreign account, coastwise slack ; demand for semi-bituminous 
active. Midweek coal conditions at Cardiff were not improved, the 
report on ’Change being to the effect that there was a good deal of 
flatness in the market, and little demand for prompt shipment. What 
with dullness of trade, and the severity of the gales interfering with 
shipping, the outlook for steam coal is at present gloomy. ouse 
coals are reported in good demand for inland trade, but for shipment, 
owing to the scarcity of tonnage, easier. Latest Cardiff prices 
are: Steam coal, best, 10s. to 10s. 3d.; seconds, 9s. to 9s. 3d.; 
dry, 8s, 9d. to 93.; special small, 5s. to 5s. 3d.; best ordinary, 
4s, 6d. to 4s. 9d.; inferior, 3s. 9d. to 4s. 3d.; best house coal, 10s, 
to 10s. 6d.; No. 3 Rhondda, 10s. to 10s. 3d.; brush, 9s. to 9s. 3d.; 
No. 2 Rhondda, last prices, but demand restricted, large selling at 
7s.; through, 6s. to 6s, 3d.; small, 4s. to 4s, 9d.; small of No. 3 
Rhondda is firm at 7s. 9d. to 8s. 3d., f.0.b. 

The colliers’ plan for preventing underselling is now published, 
and is in form much the same as given last week in THE ENGINEER. 
Mr. D. A. Thomas, in conversation with a local authority, objected to 
anticipate his pamphlet on the prevention of underselling by giving a 
forecast and he also declined to give an opinion of the new scheme. 
Some of the leading men on ’Change, Cardiff, are not so reticent, 
and their opinions are of value. One of the objections cited was, 
‘*there are no two collieries alike. Each coalowner thinks his coal 
better than that of his neighbour, One colliery is known better 
than another, and can command a better price. One colliery is at 
the top of the Rhondda, another eight miles nearer port.” Then 
there is the question of output, the identity of seams, one con- 
tending that his is the 4ft., another that it is the 6ft. Another 
leading coalowner remarks that it will be impossible to fix a 
minimum price. Yet another, ‘“‘the scheme is utterly impractic- 
able. You will never get the coalowners to fix the value of the 
different sorts of coal.” The only remedy, in the opinion of this 
gentleman, was reducing the output, either by the owner stopping 
or the men absenting themselves a couple of days a week. ‘This 
scheme, however, for restricting output reminds one of the attempt 
in the tin-plate district to restrict make, There it failed. Doubt- 
less the condition of things is amended by action from within the 
trade ; an over-make, like an over-output, brings about a glut and 
falling prices, and the weaker man goes to the wall, and then 
conditions improve. 

Swansea coal quotations mid-week were as follows :—Steam coal 
9s, to 10s.; seconds, 8s, 3d. to 9s.; bituminous coal, 9s. 6d. to 10s.; 
through coal, 8s, 6d. to 9s.; small, 6s. 9d. to 7s. 6d.; anthracite, 
best, 11s. to 11s, 3d.; seconds, 9s, to 10s,; ordinary, 8s, to 8s, 9d.; 
patent fuel, 9s, 9d. to 10s. 

Cardiff prices, best, 10s, to 10s, 3d.; seconds, 9s. 9d.; trade 
moderately good. Coke remains in good demand, Cardiff, but up- 
ward movement is not so marked owing to large make, 





Pitwood, Cardiff, sluggish prices, 14s, 6d, to 14s, 9d. Iron ore 
brisk, prices improving. 

Todor are being solicited for the Gower Iron and Tin-plate 
Works, near Penclawdd, Glamorgan. The forge contains fifteen 

uddling and three balling furnaces, three steam hammers, Xc, &o, 
The tin-plate mills is reported to be very complete, with a new 
vertical compound condensing engine, anda horizontal high-pressure, 

I regret to have to announce the death of Mr. E, Beddoe, of Llan- 
caiach, colliery owner. He wasassociated with his late brother, Mr, 
William Beddoe, in opening out a good area of the well-known 
Mynyddislwym coal. 

he mechanics of Ebbw Vale Iron and Steel Works came out on 
Saturday, after giving only one week’s notice. The men number 
100, and are affiliated with the Amalgamated Society of Engineers, 
Their wages are 19s. 5d., and in some cases 21s, I understand 
they demand 25s, 

The iron and steel trades continue in a tolerably satisfactory 
state, though so far without any change worth noting in price. As 
regards wages, the meeting a few days ago of the Sliding Scale 
Committee in the trade decided that the audit would not allow of 
any change. In the Swansea district most of the works are busy ; 
the Landore tin-plate, Swansea blast furnaces, Milbrook steel and 
engineering works are all brisk. At Dowlais the whole of the 
mills and furnaces are in active operation, and there is no fear of 
further stoppage. At Cyfarthfa there is oA deal of pig iron 
in stock, and the make of steel rails has been brisk, though a large 
quantity is stocked for shipment. A novel consignment from these 
works, where the make of steel rails is a or took place this 
week in the form of a larger quantity of rail ends for Cwmfran, 

Large consignments are now in course of steel rails, tin bars, and 
small goods from Dowlais. On ’Change, Swansea, this week it 
was reported that there was a falling off of orders for rolling gal- 
vanised sheets in the Midlands. Quotations this week were as 
follows:—Pig iron, Glasgow warrants, 46s. 2d. cash buyers; 
Middlesbrough, No. 3, 38s.; hematite, 45s. 3d.; Welsh bars, 
£5 10s. Iron and steel plates, £6 10s, to £6 15s.; steel rails, 
heavy, £4 12s, 6d.; light, from £5 12s. 6d.; Bessemer steel bars, 
£4 5s. to £4 7s. 6d. ; Siemens tin-plate bars, £410s. Tin-plates: 
Bessemer cokes, 9s. 9d. to 10s.; Siemens, 10s. to 10s. 3d.; ternes, 
17s., 18s., 22s.; best charcoal, 13s, 9d. to 14s, Block tin, £55 17s. 6d. 
to £58, 

The tin-plate trade continues in a doubtful position, much 
depending upon the action of the men this week. If notice be 
given, P| not withdrawn at the end of October, it means another 
of the calamitous events which have so frequently occurred in this 
trade, as leading makers say that the granting of 1874 prices is a 
sheer impossibility. The price of raw materials has gone up, 
without a corresponding advance in price per box, and if many are 
not working even now at a loss, they are making no profit. The block 
will only benefit one body, the Americans, ron 

Briton Ferry mills and several in the Swansea district have been 
busy. Last week the shipment of plates was 59,314 boxes, make 
at works 57,267 boxes. Notices are to hand of great damage to 
shipping all along the coast, and Port Talbot works at North pier 
injured, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE accounts that come in from the various districts concerning 
the position of the iron and steel trades are all very favourable. 
Inquiry is brisk, and a full employment is reported at the different 
establishments. Recah. 

A good, healthy business is transacted on the Silesian iron 
market, and there are indications of a further stiffening in quota- 
tions, demand having steadily improved during the last weeks, 
All sorts of raw iron meet with a iively request, and for malleable 
iron numerous orders of considerable weight are constantly being 
secured ; the confident tone of the market has consequently been 
well maintained. A specially satisfactory trade is done in plates 
of all descriptions, the continually improving foreign demand 
having materially influenced the condition of prices, which may 
now be considered as altogether remunerative. 

A fair amount of business has, in the course of the week, been 
transacted on the Austro-Hungarian iron market, the different 
sorts of structural iron remaining in particularly good call. The 
hardware trade also appears to be developing quite satisfactorily. 
Official quotations are:—For white forge pig, 45 to 50fl. ; grey 
ditto, 48 to 51 fl. ; Bessemer, 48 to 51 fl. ; ingots, 76 to 8011. ; bars, 
1153 to 120, fl. ; plates, 142°50 to 165 fl. ; gv ll may for boiler- 
making purposes, 160 to 180 fl., according to quality ; tank plates, 
130 to 135 fl. ; girders, 111-50 to 125 fl., all per ton. Tin sheets, 
26 fl. per box ; galvanised sheets, 210 to 265 fl. p.t. 

The French iron market has been very steady upon the week. 
Pig iron sells briskly at fair prices, and for malleable iron there is 
pip eo and regular inquiry. The steel works and construction 
shops are particularly active, and have very good prospects for 
further orders. Material changes in quotations cannot be reported ; 
in a few instances slight advances have taken place. ’ 

On the Belgian iron market the tendering for railway material 
for the State Railways was the most interesting event of the week, 
and it is worth mentioning that the works as a rule have been ask- 
ing considerably higher prices ; sectional iron No. 3, for instance, 
which was offered at 144f. to 146f. p.t. last year, now fetching 
168f. p.t.; plates No. 3 realised 184f. to 200f., against 165f. p.t. 
The supply of the last-named article was granted to a French 
works, Changes in the favourable condition of the different 
departments of the Belgian iron and steel trade are not likely to 
take place for some months to come. Exports have been rather 
heavier of late; some large orders for tubes were secured quite 
recently. Latest quotations for home consumption are :—Girders 
in iron or steel, 125f. p.t.; bars No. 2, 137°50f. p.t.; plates in iron, 
No. 2, 150f. p.t.; the same in steel, 160f. p.t. Ingots cost 97°50f. p.t.; 
blooms, 110f. p.t.; billets, 120f. p.t.; scrap iron, 60f. to 65f. p.t. at 
works, Girders for export quote £5 4s. p.t. 

The principal feature of the Belgian coal market is a quiet firm- 
ness, which will, most probably, change into briskness and an 
upward tendency, as the demand for house coal begins to increase. 
Up to date prices for common small coal are 6°75f. to 9f. p.t.; best 
small coal, 7f. to 9f. p.t. House coal, best sorts, 12°75f. to 15f. p.t.; 
second quality, 9f. p.t. 

Here and there slight advances in notations are reported to have 
taken place since last week, although, asa rule, list rates are firmly 
maintained, but not surpassed. The total production of pig iron in 
Germany, including Luxemburg, is statistically stated to have 
been, during August of present year, 539,440 t., of which 135,903t. 


were forge pig and spiegeleisen, 46,166 t. Bessemer, 280,754 t. 
basic, and 76,587 +t. foundry Pig. Output for July 1896 amounted 
to 539,776 t. From January Ist to August 31st of present year, 


4,175,021 t. were produced. The physiognomy of the malleable 
iron business continues very bright, and there has not been 
any slackening off in demand as yet; on the contrary, orders 
as well as inquiries have been numerous during the past 
week and activity in all branches is as brisk as ever. Girders and 
plates in iron and steel remain in vigorous demand ; bars, too, 
meet with a fair request generally. Tubes are in exceedingly 
good call ; gas pipes, both black and galvanised, have been slightly 
raised in quotation. In wire rather a small trade is being done 
and the prices obtained leave a very small profit only. With 
regard to the employment of foundries and machine factories the 
favourable accounts that have previously been reported can only 
be repeated this week. According to the Rhenish- Westphalian 
Gazette the tonnage of coal entering at the harbours of Rulwort 
and Duisburg was, for the first eight months of present year, 
80,458,720 cwt., against 64,316,840 cwt. for the corresponding 
period last year, the tonnage clearing at the same harbours 
amounting to 79,903,400 cwt., against 63,347,340 cwt. last year. 
Shipments of coal up the Rhine during the first eight months of 
present year were 13,346,000 cwt. higher than in 1895, while down 
the Rhine 3 million cwt, more were sent this year than last. 
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THE PATENT JOURNAL. 
Condensed from * es Oficial Journal of 
atents. 


Application for Letters Patent. 
*,* When inventions have been “communicated” the 
*name and address of the communicating party are 
printed in italics. 


16th September, 1896. 


20,516. O1n Lamps, E. Eagles, E. Skelt, and A. G. 


Evans, London. 
20,517. A Hongycomp Frame Crock, G. Wintle, 


London. 

20,518. Hostery, E, E. Bowen, London. 

20,519. Pen Houpers, F. E. Potts and E. A. Forbes, 
London 

20,520. APPARATUS for Puncnina Paper, G. M. Gibson, 
London. 

20,521. Manuractore of Yeast, A. L. Burlin, London. 

22, DISINTEGRATING Mi.ts, &c., C. L. A. Schtitze, 

20,523. SLow ComBustion Grates, &c., A. Pampus, 
eos 

20,524. Baas and Sacks, W. H. Beck.—(C. D. 
United States.) 

20,525. TaNnpeM CYCLE Frames, W. Cross, London. 
20,526. Pire Wrencues, T. Lumsden and M. Brown, 
London. 

20,527. Horsesnoes, W. Nehrhaupt, London. 

20,528. TREATMENT of HemorruHorps, G. Mendel, 
London. 

20,529. Propuction of AcetyLeng, G. 8. T. Gastine, 
London. 

20,530. A New Grip Brake, H. J. Seguin, London. 





Orth, 


17th September, 1896. 


20,531. Foup1na Carp, C, W. Faulkner and E. C. Wal- 
rond, London. 

20,582. Factitatina the CLeanino of Tuses, A. Stir- 
ling, London. 

20,533. Propuctne Paintines ‘on Canvas, L. Mayar, 
London. 

20,534. Combination SHow Box, W. Wells, Redhill, 
Surrey. 

20,535. Speep Inpicators, T. D. Wilson and W. E. 
Baker, London. 

20,536. AvuToMaTic Reverse Lock, D. James, Ponty- 
rid . 

20,587. Matcues and Cases, A. G. Manifold, Liver- 


vi. 
38. CruTcHES or ARTIFICIAL Limss, J. Ronan, 


20,539. Apparatus for SIGNALLING, 
Brown, and L. Tate, London. 
20,540. Woop-smooTHING Panes, G. E. Puttergill, 

Beeston. 


R. Burn, A. C. 


20,541. Four-cyLinpeB Ewnoines, R. H. Smith, Bir- 
mingham, 
20,542. A New SreaMer or Borer, R. W. Ward, 


London. 

20,543. Garments for Cyciists, R. Gibson, Dundee. 

20,544. Gearine of Cycies, &c., W. B. Henderson, 
Glasgow. 

20,545. A New Game, W. Allan, jun., Glasgow. 

20,546. Grips or Crips, E. Eaves and A. J. Tonge, 
Keighley. 

20,547. HANDLE for VeLocipepes, J. Warry, Birming- 


ham. 
20,548.{Stove Raker, D. Gillies, Bonnybridge, Stirling- 


shire. 

20,549. Stag Distrisutor, T. C. Sargeant, Northamp- 

ton. 

20, 550. Gas Governors, J. W. Crichton, Glasgow. 

51. SHARPENING KNives of Reapinc MACHINES, J. 

Tippett, Bristol. 

20,552. Ain to be Burnep in Lamps, H. 
Berlin. 

20,553. Apparatus for PLayinc Games, H. Marles, 
Brighton. 

oe and Pyuumartic Tires, P. M. Staunton, 
Du 

20,555. Gotr Ciuss, J. Reeves, London 

20,556. Motor Car, F. W. Norridge and W. J. Taylor, 
Southampton. 

20, 557. Brakes, C. Greenwood, Keswick. 

. Dress Guarp, J. F. Friday, niga 

. Birp Trap, F. Larkin, Cheshire. 

30. CycLE TooL Baas, J. 8. Crowley, Manchester. 

- Comsrne Woot, J. Delattre, Manchester. 





Niemeyer, 


20,562. Ow Lamps, C. L. Jackson, Manchester. 
20,563. Botts, H. F. Murphy and J. Barker, Man- 


chester. 

20,564. Pressure Repucina Vatves, G. Cockburn, 
Glasgow. 

565. Cranes, A. Menzies, Glasgow. 

Power WHEEL, J. Barrett, Felpham, Sussex. 

20, 567. SHEAF BINDING HARVvesTERS, E. Samuelson, 
Oxon. 

20,568. PNeumatic Tires, T. H. Ramsden, Bramhope, 
near Leeds, 

20,569. FINISHING TextiLte Fasrics, &c. 
London. 

— ATTACHING Dress Guarps, J. Biddle, Birming- 
1am. 

20,571. Wiee.s of Cycies, B. J. Hammersley and C. 
Wilcox, Birmingham. 

20,572. Locxine Rest for Bicycies, W. K. Wyley, near 
Ste afford, 

20,573. Pumpine or 
Gli lasgow. 

20,574. Winpow Sasues, R. Bell and T. Flynn, 
Glasgow. 

20,575. Necktie or ScarF Retainers, J. Parsons, 
London, 

20,576. AssistinG LEARNERS to Ripe the Bicycte, J. W. 
Dyer, London. 

20,577. Fronts of Jackets, G. H. Thomas and B. Whit- 
worth, London. 

— Noy-siippina Device, V. Barrett-Lennard, 

1gon, 

20,579. Euectric Time-Hapicap Starter, W. Nichol, 
London, 

20,580. UMBRELLA Runvers, W. A. Bindley, W. J. 
Gell and A. F, Boham, London. 

bs ),581. INFLATABLE Tires, H. Godsal, London. 
a Cains, C. Moritz and H. J. Drane, 
Lone on, 

20,588. ATMospHERIC Gas Burners, R. Burns and W. 
Gardner, London. 





W. Ward, 


Raisinc Liquips, J. Keith, 





20,584. SELF-PROPELLED VEHIC ke y 
pen VenicLes, &c., W. Lattey, 
20,585. Device for LirtTine Hay-cocks, R. Sheane, 
ondon. 


20,586. AUTOMATICALLY CLOSING Gates, E. Holden, 
London. 


20,587. Horse Manure Recepracie, E. Whitlock, 
London. 

20, eS. TRaneurrrixa Rotary Power, J. A. Drake, 
ndon. 

20,589. JontiINa TeLEscoric Rops, E. W. Shackell, 
London. 


— Smokers’ Hoip-aut APPLIANCE, J. Middleton, 
20, "001. Tia Protector, H. L. McKellops and E. 0. 
socgarane, London. J. and J. toi un. 
20,508, Stonixa Horses, H. G. Ho; 

| Ptiong » H.G. gg and E. Plows, 


20,594. Motor Cars, J. P. i 

ee Sees oe O’Donnell.(P. A. T. de B. 
20, (25. Daiviso Ge. Gear of Cycues, &c., R. J. Meek, 
20, peice UnrinisHeD GARMENTS, A. J. Hawes, 


20, oe Guarps for Cycies, W. Shirley, Bir- 


20, — TREATMENT of CaLcIuM CARBIDE, J. A. Deuther, 


20 
(08. Puonvetxa Acervurne Gas, J. A. Deuther, 








20,600. ELecrropes, J. A. Deuther, London. 

20,601. Evecrric Furnaces, J. A. Deuther, London. 

20,602. AceTyLene Gas, W. B. Rickman.—{J. Pintech, 
Germany.) 

20,603. Dryinc Cement, G. G, M. Hardingham.—(F. 
D. Cummer, Belgium.) 

20,604. ExectricaL Resistances, W. M. Mordey, 
London. 

20,605. Axces for Horsevess Carriages, G. Delannoy, 
London. 

20,606. Crate for Hoipine Bicycies, E. Vincent, 
London. 

20,607. Pneumatic or CusHion WHEE s, W. R. James, 
London. 

20,608. Lamps for Burnina ACETYLENE Gas, R. Tiirr, 
London. 

Pneumatic Tires for WHEELS, 
London. 

20,610. Stanps for Bicyoies, C. A. Hindley, London. 

20,611. Parer Fires, A. Thomann, London. 

20,612, ArtiriciaL Stone, P. Kleber, London. 

20,613. Fisuine Nets, J. Ball, London. 

20,614. INCANDESCENCE OL Lamp, &c., G. Kron, 
London. 

20,615. OpraininG MetAts, &c., A. J. Boult.— (Koehler, 


F. Pegler, 





-) 

20,616. Rartway Traction, W. P. Thompson.—(A. 
Luezi, Italy.) 

— MuneRAL Water Boxes, &c., J. Davies, Liver- 
pool, 

20,618. Grose, R. K. Balcarras, London. 

20,619. Sprinkvers, J. Edge, Manchester. 

20,620. TerminaLs, J. Kandt.—(The Firm of Topffer 
and Scluidel, Germany.) 

20,621. Drive Cuatn, A. Appleby, Birmingham. 

20,622. DistrisuTine Vapours, G. B. Ellis.—(La Société 
Chimique des Usines du Rhéne, anciennement Gilliard 
P. Monnet et Cartier, France.) 
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20,623. Gearine for Motor Car WHEELS, F, Windham, 
London. 
20,624. SHutties for Looms, 
Gomeral. 
20,625. Cranes, H. C. Walker and C. 
London. 
20,626. INcANDEsCENT Gas Lamp Fitt1Nos, F, 8. Cripps, 
Sutton. 
20,627. Roap Locomotives, T. B. Marchant, London. 
20,628. RoLLeR Sup or Vesse., T. Connor, Glasgow. 
20,629. Takinc-up Motion for Looms, A. E. Walker, 
falifax. 
20,630. Gearinc Device for Cycies, &c., J. Jackson, 
Coventry. 
20,631. Automatic VALVULAR VeNT Peo, J. Atkin, 
Manchester. 
20,632. Brake, H. B. Jagger, Southport. 
20,633. InrLaTinc Pumps, A., F., and A. Rousseau, 
Manchester. 
20,634. Fotpinc Screen CuHevat Grass, W. Hill, 
Manchester. 
20,635. Srockinas, W. R. Walker, Leicester. 
20,636. CycLe Pepats, J. Taylor, Rochdale. 
20,637. Taps, R. H. Hepburn, Birmingham. 
20,638. INvaLip Guarp, C. M. Woods, London. 
20,639. Sock or Pap for Boots and Suogs, 8. H. James, 
London. 
20,640. Tosacco Pires, T. H. Simmonds, London. 
ae Pee CarTrRIpDGEs, &c., W. Norris, Farn- 
worth. 
20,642. Topacco Pipes, H. Gray, Bradford. 
20,643. Prevmatic Tires, C. Leslie, Liverpool. 
20,644. PNreumatic Tires for Cycies, &c., J. Munn, 
Birmingham. 
20,645. Reapinac and Mowine Macuinges, G. Kirg. 
Stockton-on-Tees. 
20,646. Woopen Frames for Cycies, J. Whitehead, 
Birmingham. 
20,647. Comtinc Macuine for Metat Wire, T. Weir, 
Dublin. 
20,648. Go_r CLuss, R. R bottom, Manchest 
20,649. VENETIAN BLINps, G. A. J. Schott, Bradford. 
20,650. CockspurR or CASEMENT FASTENER, P. Fraser, 
London, 
20,651. Envevope, D. McK. McKinlay, Polmont, N.B. 
20,652. Ustne Trpa Rise and Fati, D. McK. McKin- 
lay, Polmont, N.B. 
—, AvtomaTic Sarety Hoist Catcn, J. Abbott, 
s. 
20,654. Horse Nosespac Suspenper, W. 8. Dougall, 
Nottingham. 
20,655. Enornes for Avuto-cars, &c., J. Wilkinson, 
Birmingham. 
20,656. Boors, &c., C. Hickmann and G. Mellor, Bir- 
mingham. 
20,657. DousLe Sreep Gearine for Cycies, L. Char- 
niaux, Brussels. 
ae. SLeeve EXTENDERS, T. W. and M. Marsters, 
Nottingham. 
20, 659. Hanpces of Bicycies, &c., T. B. Sharp, Bir- 
mingham. 
20,660. INseRTING RuBBER Tires, G. 
mingham. 
20,661. Wixpow Sasu Fastener, J. Entwistle, Man- 
chester. 
20,662. Cork and Bune Lirrer, L. J. Powell, Pem- 
broke Dock. 
20,663. _— Tire for Bicycies, R. J. W. Down, 
Bristol. 
20,664. Ho.pers for Bett Watcues, E. Taylor, Bir- 
mingham. 
20,665. Door Fastener, A. R. Eungblut and E. Crouch, 
London. 
20,666. TEACHING FREEHAND Drawino, G. Pettinger, 
London. 
MAKING CLOTHING for Horses, C. C. Forrester, 
London. 
20,668. Lusricators, J. C. W. Kjelgaard, London. 
20,669. Pneumatic Tire Covers, J. W. Griffiths and 
J. Fitzsimins, London. 
20,670. Sranps or Supports for Music, E. Thomson, 
London. 
20,671. Baker's Ovens, J. Melvin, Glasgow. 
20,672. Covers of En-rout-cas Parasois, E. L. T. 
Bottone, Surrey. 


&c., G. W. Crawshaw, 
W. Hildred, 





Wearing, Bir- 


20,673. Riwsinc TEXTILE Fasrics, W. R. D. Sharpe, 
London. 
20,674. EmBarkino Lappers for Sutps, H. K. and E. K 






Scott, London. 
20,675. 


CartTrivces for Brastinc, M. Bielefeldt, 
London. 

20,676. Maxine CoLovrinc Matrers, O. L. Wilt, 
London. 

20,677. ConnecTING Braces to GARMENTs, E. L. Evens 


and A. Bonnin, London. 

20,678. Lockinc HANDLE Bars of Cycies, W. and E. 
Allday, London. 

20,679. SOLDERING ALUMINIUM, H. Facer, London. 

20,680. CoLLAPsIBLE Hxaps for Tripops, W. F. Butcher, 
London. 

20,681. Cork Tire with Steet Coverina, G. G. Astley, 
London. 

— Mup Gvarps for Cyc.es, J. Fletcher, Birming- 

am, 

20,683. Fasteners for WEARING APPAREL, H. Klein- 
mann, London. 

20,684. Pouisninc SILVER Ware, H. M. Hollingworth, 
London. 

20,685. PENHOLDERS, J. Fitzgerald, London. 

20,688. Lemon SdvurezeErs, F. R. Miner, London. 

20,687. BLackBoarps, K. L. Wemmell, London. 

20,688. Tre PLates, F. Lindquist, London. 

20,689. IMPROVED Sasnes for W InDows, A. A. Benton, 
London. 

20,690. CLuTcHEs for VARIABLE SPEED Devices, A. W. 
Southey, London. 

20,691. ImpRoveD Wrappsrs for Bortves, J. J. Hinde, 
London. 

20,692. CycLe Drivine Gear, W. Robins and F. W. 
Finch, London. 

20,693. Maxine CeMENTs Wuitina, C. O. Trechmann, 
London, 








20,694. Storinc ACETYLENE Gas, W. P. Thompson.— 
VV. I.’ Comucei, Italy.) 

20,695. PHOTOGRAPHERS’ REFINING Stove, D. R. Van 
Riper, Liverpool. 

20,696. WristBanps for Mitrens, &c., J. Rigg, Bir- 
mingham. 

20,697. VINYLDIACETONALKAMINE, A. Zimmermann.— 
(The Chemische Fabrik aus Actien rormals EB. Schering, 
Germany.) 

a IncrEasinG the D1aMETER of Rivas, J. Hollis, 


mdon. 
—, ImpRoveD Sappes or Seats, T. H. Simmonds, 
ndon. 

20,700. Fastener for SHor Laces, W. 
London. 

20,701. Pick1na Mortons for Looms, G. Needham and 
W. B. White, Lancashire. 

20,702. Improvep Hammers, J. Jacks, Ipswich. 

20,708. .Sappies for VeLocipeves, J. G. Ingram, 
London. 

20,704. Draw Gear, A. Spencer, London. 

20,705. Liprary Carp. CataLoaue, G. H. Willetts.— 
(C. BE. Scarse, England.) 

20,706. Toornep Ggarina, A. B. Cruickshank, 
London. 

20,707. Coatinc TuBEes by ELEcTRO-DIsPosITION, J. 
Greenwood, London. 

20,708. Booik TavoKs, G. Polask and A. Koppel, 
London. 

20,709. WHEEL TIREs, H. Pies. London. 

20, 710. Sewinc Macuines; P; Pracy, London. 

20,711. Bicycte Driving Gear, A. T. Collier, 


H. Craven, 


don. 
20,712. Water Taps, J. H. Austin, London. 
20,713. Burninc Liquip Hypro - CARBONS, 
Waldapfel, London. 
20,714. MERCERISING VEGETABLE SUBSTANCES, 
Thomas and E. Prevost, London. 


J. L. 
R. 


20,715. Kaotin Fitterinc Apparatus, O. Schaller, 
London. 

20,716. Improvep Dryinc Kin, A. Miiller, jun., 
ndon. 


20,717. Diamonp Po.isHinc Macuines, A. J. Boult.— 
(A. Wauters, United States.) 

20,718. Improvep Crnper Sirrer, &c., N. 
London. 

20,719. ConnectiInc Tent Doors, C. 
(Ss. M. Johnson, India.) 


Haxell, 


W. Dawson.— 


20,720. Improvep DisH for Soav, J. A. Clapham, 
London. 

20,721. Driving Gear of Cycies, H. M. Smith, 
London 


20,722. SrarTinc Switcupack Carriaces, J. W. 
Cawdery and W. J. Hale, London. 

20,723, WHEEL Tires, J. H. Stewart, London. 

20,724. DoweLttinc Macuines, A. G. W. 

ndon. 

20,725. BARREL MANUFACTURING Macuinery, A. G. W. 
Bern, London. 

20,726. MANUFACTURING BaRRELS, &c., A. G. W. Bern, 
London. 


Bern, 
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a SunsHapes, Parasois, &c., J. W. Beattie, 

mdon. 

20,728. CLorH Fasrics, W. H. Symington, London. 

20,729. Parer Bac, H. Edwards, Torquay. 

20,730. Preventine the Puncturgof Preumartic TIRES, 
E. E. Ellis, London. 

20,731. SKEWER Extractor, W. J. G. Massey, Bir- 
mingham. 

20,732. DecrEasinc Woot Cotton Waste, G. E. Wright 
and W. Monk, Manchester. 

20,733. PURIFICATION of Liquip Sewacg, J. B. Petrie, 

hi \ 

20,734. Opentna Winpows Inwarpiy, A. Cameron, 
q Ww. 

20,795. P»¥cumanc Tzae for WHEtis, J. Robertson, 
G Ww. 

20,736. Improvine the CoLour -< Raw Jute Fisre, C. 
oO Brien and J. Shearer, Glasgo’ 

20,737. Improvine the CoLour ” Sane JuTE Fire, C. 
O’Brien and J. Shearer, Glasgovv. 

20,738. Hanpies for Gotr Ciuss, M. R. Cauch- 
Kavanagh, Glasgow. 

20,739. ATTACHMENT for Fanuicrts, G. F. Newman, 
Birmingham. 

20,740. Cycix, &c., Lamps, C. A. and F. J. Miller, Bir- 
mingham. 

20,741. —— for Cycres, C. A. and F. J. Miller, Bir- 


mi 

20,742. Toots for Removine Pyeumatic Trres, A. H. 
Townsend and P. J. Quinn, Newport, Mon. 

20,743. Tritt FiusHer for WaTeR-OLosets, D. Boyce, 
London. 

20,744. Brick CARRIER Stacker, &c., J. Hayes and W. 
H. Hollier, Aberystwith. 

20,745. AcTUATING SwitcuHes, R. P. Stevenson.—(Z. H. 
B. Tyler, South America.) 

746. Steam Encrves, J. Hardill, Halifax. 

20,747. VeLocirepes, &c., 8S. Gorton, W. Taylor, and 
The New Beeston Cycle Company, Coventry. 

20,748. Pires for Cootrse Apparatus, A. Konried, 
Manchester. 

20,749. Stoprerina Bortves, 8. Duffield, Glasgow. 

20,750. Lamps for Cycies, E. M. Harley, Glasgow. 

20,751. Botries, J. and A. F. Lewis, London. 

20,752. Brusues, J. Leatherbarrow, Liverpool. 

20,753. TREATMENT of INDIA-RUBBER, H. Millington 
and T. H. Parry, Liverpool. 

20,754. AcTuaTING SPRING-CLOSED VaLve Gear, C. 
Scott and H. Hodgson, Manchester. 

20,755. Lusricatinc Composition for Bearines, C. 
Bilton, Glasgow. 

20,756. Corsets, H. Macaulay, Glasgow. 

20,757. SECURING TOGETHER CRANKS and SPROCKET 
Wueets, &c., H. F. Vale and R. J. Fowkes, Bir- 
mingham. 

20,758. Automatic Brakes, J. W. Milligan and F. Old- 
field, Birmingham. 

20,759. InTERNAL ComBvsTion Encings, A. W. Southey, 
London. 

— Cork Tires for Bicycies, &c., M. Twomey, 
Cc 

20,761. Non-stipprnc Tires for Veuicies, G. C. B. 
Atkinson, London. 

20,762. Wire Cutters, G. C. B. Atkinson, London. 

20,763. Printinc CoLours on Sacks, J. G. Kinmond, 
D. P. Kidd, and D. J. MacDonald, Dundee. 

20,764. CENTRIFUGAL Macaines, R. Williamson, 
Glasgow. 

20,765. Bepsteaps, W. Orr, Glasgow. 

20,766. SKELETON SpeeD Cuan, J. E. Morris, Breck- 
nockshire. 

20,767. Pneumatic TrreE for WueeEts, J. 8. 
Southsea. 

20,768. PHorocraric Suutrer, G. Houghton and W. 
A. Edwards, London. 

20,769. BicycLe Fotprnc Hanpie Bar, A. Merrick, 
Manchester. 

20,770. Wrencues, C. A. Allison.—(P. Hathaway, 
United States.) 

20,771. Manuracture of SaccHaRine Compounns, H. 
Helbing, London 

20,772. BroacHEs, &c., Toots, P. Saacke, London. 

20, ie oe of Vapours of Formic ALDEHYDE, 

A. Trillat, London. 

mx rie Foupine Bens, E. M. Antisdel, London. 

20,775. Graters, J. 8. Sobey, London. 

20,776. HiGH-PREssURE Taps for WaTeER or Steam, F. 
A. ndon. 

20,777. Waist MaRkKERs or Scorers, 8. Betjemann, 

mdon. 

20,778. Sarety ATTACHMENTS for SusPENDED WIREs, J. 
Aldworth and J. Shaw, Liverpool. 

20,779. Capes, &c., C. Parker and J. Meadowcroft, 
Manchester. 

20,780. Apparatus for Fire-pLaces, J. Roberts, Liver- 





Helyer, 


pool. 

20,781. Lusricator, A. Smith, Birmingham. 

20,782. Necxtigs, E. C. Schoeler, London. 

20,783. Hanpies for VeLociPepEs, F. W. Ingram and 
J. H. P. Deag, London. 











20,784. Foor Warmine Appiiances, H. J. Thaddeus 

London. 

20,785. MANUFACTURING Printers’ Leaps, F. Ullmer, 
London. 

20,786. SionaLtine Apparatus for Raitways, L. B. 
Stevens, London. 

20,787. MANUFACTURE of Reau Lace TuLLE BLonpe 
TRIMMINGS, J. de V. M. y Liorca, London. 

20,788. Tarcet for Gun Practice, W. J. 8. Barber- 
Starkey, London. 

20,789. Foc SiGNaLLING APPARATUS, 
London. 

20,790. Cuimneys, M. Striidel, London. 

20,791. Compinc Macuines, H. E. 
Société Alsacienne de Constructions 
Germany.) 

20,792. SHEEP Dip Powper, W. O., T. O., O., and W. 
B. B. Quibell, London. 

20,793. Prevuatic Brake for Wueexs, T. R. Mudie, 
London. 

20,794. MANUFACTURING THor1um Hyprare, B. 
Kosmann, London. 

20,795. Bicycies, J. T. Cheetham and J. W. Waters, 
Manchester. 

20,796. ELecrric Raitways, H. H. Lake.—(R. Lundell, 
United States.) 

20,797. CRank and Pepat Mecuaniso for Cycizs, W. 
Inglis, Glasgow. 

20,798. Commrenorsen of Cycugs, C. J. Fauvel, London. 

20,799. Naits for Boors, &c., J. Radcliffe and F. E. 
Baggaley, Manchester. 

20 800..StrETcHING Boot Urprers, J. 8. Marshall and 
J. Bowler, London. 

26,801. Raisinc Doors on their Hinors, E, Edwards. 
“(C. Hisgen, Germany.) 

20,802. EmBROIDERING Loom Larue, J. C. Blanchard, 
London. 

20,803. FinisHixe Boots, F. Butters, London. 

20,804. Funne, with AiR TUBE ATTAC HMENT, W. E. 
Morton, Live 

20,805. PRoTECTING Exectric Circuits, V. A. Fynn, 
London. 

20,806. Rotary Grinpinc MILLs, 
London. 

20,807. Buitt-up SHeers of Venger, C. McCallum, 
London. 

20,808. WHEELS with Exastic Tires, T. C. J. Thomas 
and E. C. Steavenson, London. 

20,809. Pweumatic Tires, T. C. J. Thomas and E. C. 
Steavenson, London. 

20,810. DETACHABLE PUNCTURE-PROOF PNEUMATIC TIRE, 
M. and B. Trigg, Kent. 

20,811. Conversion of Recirrocatina Motion, L. 8. 
Crandall, London. 

20,812. Bicycuzs, L. 8. Crandall, London. 

20, 813. ScuLprurED Imacrs, W. P. Thompson.—(4. 
Bonte mpi, Italy.) 

20,814. Looms rw WEavING, J. Ward, Halifax. 

20, 815. PREVENTING PuncTuREs in Pneumatic TIREs, 
G. Roy, Manchester. 

20,816. A ComposiTE Tire for Cycies, G. Roy, Man- 
chester. 

20,817. Rerarsinc Fatse TzetH in Posirion, H. 
Macaulay, Glasgow. 

20,818. Mapevadiens of Macnesia, M. N. d’Andria, 
Stretford, Lancashire. 

20,819. Gear for Bicycies, J. H. Ross, Birming- 
ham. 


T. Moseley, 


Newton. — (La 
Mécaniques, 


J. Heinstein, 


20,820. =" and SimiLark BrvusHes, C. Davies, 
Liverpoo 

20,821. "anon and Cuan, A. J. ReedandA. Lanning, 
Dorset. 

20,822. Recovery of Hyprocutoric Acip, M. N. 
d@’ Andria, Stretford, Lancashire. 

20, wm Cycie Foor Rests, T. and H. Hamer, Notting- 


20,824. ” RoTARY Tippters, H. Clark and J. M. Ring- 
quist, and the firm of Head, Wrightson, and Co., 
Stockton-on-Tees. 

20,825. Fricrion Ciutcx, J. M. Ringquist, H. Clark, 
and Head, Wrightson, and Co., Stockton-on-Tees. 
20,826. TROUSERS’ Cur, F. Bolian. —(W. L. Barter, 

United States.) 

20,827. CoaT-sHAPING MacHINE, 8. Taylor, Hudders- 
field. 

20,828. Drawine Corxs from Borrtes, J. Relf and A. 
Glover, Liv 1. 

20,829, Cory Freep Macurne, T. W. Rees, Cardiff. 

20,830. BEapED Epce of CaTTLe Trovans, 8. M. Wil- 
mot, Bristol. 

20,831. FLEXIBLE PHorocrapHic Fiims, A. P. Okell, 
Bowdon. 

20,882. OpENING VENTILATORS of VEHICLES, C. Brawn, 


ndon. 
20,838. Hor Arr Cookie Stove, H. Bennett, Darling- 


ton. 

20,834. CouLTer for PLoveus, A. Kell and A. Gwillim, 
Gloucester. 

20,835. Stamprp WHEELS, F. Johnson and D. McCal- 
jum, iff. 

20,836. Brakes for Bicycies, A. Hoyle, Bishop Atick- 
iand. 

20,837. Street Lamps, J. Stewart, London. 

20,838. Recovery of "METALLIC CopPER, W. Noad and 
R. J. Lightfoot, London. 


20,839. Bicycte Brake, C. Mundy, Farnborough, 


Hants. 

20,840. CycLE SappLe Seatrxc, 8. W. Whitmore, 
Peterborough. 

20,841. Preventine Waste of Water, A. B. Milne, 
Birmingham 


20,842. CrcLE Forks, L. Heath and H. P. Trueman, 
Handsworth, Staffs. 

20,843. A New Raitway Sieeper, E. Ruttkowski, 
Glasgow. 

20,844. A New Inxstanp, T. Eichhorn, Manchester. 

20,845. ax eee Sprxe, D. McK. "McKinlay, Pol- 
mont, N.B. 

20,846. VESSELS for Dyzrnc Purposes, &c., B. Lee, 
Leeds. 

20,847. MacHineRY for Moron Cars, W. R. Smith, 
London. 

20,848. SteicH Car Rar_way Free Escape, F. Hale, 
Twickenham. 

20.849. CHatn with INTERCHANGEABLE Parts, J. A. and 
R. D. Reynolds, Belfast. 


20,850. A New Pyevaatic Tire, P. Wigley, Birming- 
ham. 

20,851. Piano, J. G. Gibb, Glasgow. 

20,852. PorisHinc Spinp es, G. F. Chutter, Birthing- 
bam. 

20,853. Governor for VeLoctrepEes, B. P. Olsson, 
London. 

20,854. Improvep Pneumatic Trres, A. Miinden, 
London. 


20,855. Pencit Cases, W. Ficher and C. A. Nicolaus, 
London. 

20,856. Factiiratine the Inriation of Tires, K. King, 
London. 

20,857. Arparatcs fer Consurinc, W. H. Brett, 
London 

20,858. “Rovany Encines, Pumps, &c., A. W. R. Berr, 


n 

20,859. —_— Psyeumatic Tires, C. Stotesbury, 
London. 

20,860. REcoRDING the Passacz of Trucks, 8. 
(4. Woodhouse, Australia.) 

20,861. GEAR for BULKBEAD Doors of Surrs, R. Baird, 
Glasgow. 

20,862. Mup Guarps for Cycixes, E. J. Woodward, 
London. 

20,863. Furniture Castors, R. Cartwright, V. E. 
James, and J. Jones, London. 


Morse.— 


20,864. AUTOMATIC, &c., Meters, F. M. Staunton, 
London. 

20,865. Pneumatic Tire, G. Wackerbath and C. 
Mandell, London. 

20,866, TREATING CRUDE Street, B. K. Jamison, 
London 

20,867. VEHICLE WHEELS, C. L. Schwarz, London. 


20,868. HanDLE Bars for V ELOCIPEDES, G. D. Moffatt, 
ndon. 

20,869. Brincinc Wines to a DestrED TEMPERATURE, 

C. Fischer, Liverpool. 
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=. An Improvep Pvuzzite Toy, E. P. Lehmann, 
Ave! - 
20,871. Comsrnep CLosina InKsTanpD, H. M. Clark, 


20,872. Exastic Tires for Bicycies, W. Theodorovic, 
London. 
ee J. Perrow, A. J. Newton, and M. King, 
ondon. 
20,874. CyctE Drivinc Mecuanism, H. G. Harris and 
W. Blackmore, London. 
20,875. SappLes, A. W. Brittain, London. 
20,876. ComBusep WALKING Stick, A. B. von Hammer- 
Purgstall, London. 
20,877. ArtiriciaL Lighting Apparatus, A. Salmon, 
London. 
20,878. Be.ts, A. A. Curry, London. 
20,879. Parer-puLp Apparatus, W. H. Stobie and W. 
H. Cunningham, London. 
20,880. Grain Macuine, W. H. Beck.—{ Oreste, Bendetti, 
amd Scaratti, Italy ) 
20,881. Means for Prorectinc Conpuctors, V. G. Mid- 
dleton, London. 
20,882. Fisainc Rop Accessories, E. R. Calthrop, 
London. 
20,883. Recovertne Cyanipes, G. P. Lewis and R. A. 
Cripps, London. 
20,884. Utinisation of Smatt Coat, W. H. Coward, 
London. 
Device Retatinc to Tres, C. T. Griffin, 
London. 
20,886. Door Secvurinc Apparatus, P. O. Griffiths, 
London. 
20,887. Sappies, J. H. Snow.—(W. H. Craig, United 
States. 
. Borries, R. G. Bidwell, London. 
. Dritus, E. H. Atkins, London. 
. HorsesHoes, A. Pearsall, London. 
- Baxinc Powpsrs, F. Dietrich, London. 
20,892. WEIGHING Apparatus, C. Ingrey, London. 
20,8938. Automatic Time Bott, &c., W. A. Goode, 
London. 

20,894. Fiurp Pressure GENERATION, D. D. Esson, 
London. 

20,895. ComBusTIBLE ComPpounD or FvEL, D. D. Esson, 
London. 

20,896. Lire-savinc Communications, A. B. Cunning- 
ham, London. 

—, Pyevumartic Tires, R. F. and J. A. Rimmington, 

ndon. 

20,898. CHRoMo-PHOTOGRAPHY, V. Vaucamps, London. 

20,899. VELocIPEDE SusPENDER or Cup, P. O'Neil, 
London. 

20,900. Macutnery for SHapine Corks, J. E. Howard, 
London. 

20,901. Winpow SHow Cases, &c., 
London. 

20,902. Lamp MecHanism, P. R. Jackson and Co. and 
L. C. H. Mensing, London. 

20,908. Gas MANUFACTURE Sardi, 
London. 


A. Vintras, 


Apparatus, V. 
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20,904. Distnrectinc Apparatus, R. Goehde and H. 
Oppermann, London. 
20,905. CrcLe Gear, J. Murrie, Glasgow. 
20,906. Casn, &c., Titus, N. Collins and C. J. Fawel, 
London. 
20,907. TeLescopic Stipinc WepceE, E. T. Burling, 
ondon. 
20,908. Rotary Enornes, 8. Quincey, London. 
20,909. Raisinc SuNKEN Suips, F. E. Shean, London. 
20,910. SHarP Porntep Rais, M. Spier, Birmingham. 
20,911. Apparatus for CycLe Brakes, E. Roe, 
Nottingham. 
20,912. Pweumatic Tires for Cycies, G. A. Miller, 
London. 
Recorpinc Messaces, &c., W. F. Gilcriest, 
Dublin. 
20,914. Pistox, M. F. Ross, London. 
20,915. Poncrure Fixper for Cycies, 8. 8S. Field, 
London. 
20,916. Tapprnc Barres, J. Taylor and W. Beattie, 
Halifax. 
20,917. AvromaTic TUMBLER BLocK Hook, R. B. West, 
Cowes. 
—, Jacqvarps of Weavinc Looms, P. B. Walker, 


alifax. 

— Lace Wearinc APPAREL, H. Cooper, Notting- 
1am. 

20,920. Mountinc Carp C.ornHine, A. Hitchon, 
Accrington. 

20,921. CycLe Cuarn, E. Tavernier, London. 

20,922. ImpRovep WarpRoses, 8. Brentnall, 
chester. 

20,923. Crciz SappiEs, J. Byrom, Liverpool. 

20,924. Frrrmycs for Siiprnc Sasues, G. 
Cheltenhani. 

TRANSMITTING Motive Power, J. D. Bell, 

Glasgow. 

20,926. Spee: Governors for Motors, S. E. Alley, 

OW. a 

20,927, Steagi: Bncrnes, T. and W. H. Smith and W. 
Eastwood 

20,928. Ba 
Furness, 

20,929. Worxinc Sicnaus, A. Fahie.—(R. S. Glover, 
India.) 

20,930. Supportinc Devices for CycLes, W. Lowe, 
Leicester. 

20,931. MerHop of ADVERTISING, W. B. Ballantine, jun., 
Glasgow. 

20,932. Manvuracture of Gutra-percna, F. Fenton, 
London. 

20,933. Cycies, R. 8. Deane, Liverpool. 

20,934. Artists’ Canvas, L. Schmidtand P.S. McMillan, 
London. 

20,935. TRANSMIssION of Motion, J. G. A. Kitchen, 
Manchester. 

20,936. Lapres’ Cycte Dresscuarp, T. Latham, H. 
Tustin, and T. Frost, Coventry. 

20,937. Pyeumatic Tires, W. Simpson, Birmingham. 

20,938. Meruop of Prevention of Back Dravout in 
House Frre-piaces, T. Common, Newcastle-upon- 


Man- 
Herbert, 


ord. 
Stem Pipe, J. P. Rigby, Barrow-in- 


Tyne. 
20,939. Sprinc Trre, T. Holmes, W. J. Watson, and 
J. Taylor, Nottingham. 
’ 20,940. ADJUSTABLE INDEX for ReapInGc Rooms, Dr. H. 
Wade, Manchester. 
20,941. Brvcexte Eyve.et, J. B. Brooks, jun., Bir- 
mingham. 
20,942. SECURING CRaNKs on Cycle AXLEs, J. A. Ross, 
lasgow. 
20,943. Traw ers, J. Kay, Glasgow. 
20,944. Hay Heapine Macuineg, J. G. Turner, Penrith. 
20,945. Bicycies, A. Wex, Halifax. 
20,946. Disposar of Water, J. V. Chitty and C. Provis, 
Emsworth. 
20,947. Tires, G. Lamb. London. 
20,948. CycLe Braxgs, E. Bailey and A. C. Day, West 
Bridgford. 
20,949. Sprocket WHEELS, J. Doherty, Birmingham. 
20,950. Watcu and Bei, J. L. Reynolds and F. C. 
White, Birmingham. 
20,951. Auto-cark Drivinc Gear, W.S. Ross and W. 
Alexander, Glasgow. 
20,952. Steam Traps, A. Bradshaw, Accrington. 
20,953. EmprocaTIon for the Cure of Gout, I. Ortman, 
London. 
20,954. Pitiars, E. Taylor, Birmingham. 
20,955. Sprincs, W. Corteen, A. H. Adcock, and J. 
Birch, Birmingham. 
20,956. Pweumatic Tires for Cycies, T. F. A. Ash, 
Birmingham. 
20,957. PostaL Wrapper, G. Barnes and F. P. Stevens, 
Birmingham. 
20,958. Fixinc Tires to Rims of WHEELs, E. C. Wild, 
London. 
20,959. VULCANISING APPARATUS, P. J. Davis, London. 
20,960. CLEANING Fisres of Pants, C. Junge.—{S. B. 
Allison, United States.) 
20,961. ELecrric Lamps, J. T. Lister and W. S. Chamber- 
in, London. 
20,962. ELecrric Raitways, J. T. Rossiter and the 





British Electric Traction (Pioneer) Company, Ld., 
London. 

20,963. SwitcHss. J. T. Rossiter and the British Elec- 
tric Traction (Pioneer) Company, Ld., London. 

20.964. Current Cotiectors, J. T. Rossiter and the 
British Electric Traction (Pioneer) Company, Ld., 
London. 

20,965. Lamps for Use as Sienats, F. L. Rovedino, 
London. 

20,966. ATracHMENT for Lamps, F. W. Dunlap and 
J. R. Quain, London. 

20 967. Euastic Heet, B. Loderer and L. Barcsai, 
London. 

20,968. Furnacgs, A. F. Kingsley, London. 

20,969. Coverines of ELecrric Cases, H. Edmunds, 
London. 

20,970. Prorectinc Cover for UmBRELLAS, A. Stanley, 
London. 

20,971. PHotocraPuic CaMERA, R. Daeschner, Cologne, 
Germany. 

20,972. PROPELLING VeEssELs, G. W. Price, London. 

20,973. WaTrerrrRoor Fasrics, L. Frankenstein, Man- 
chester. 

20,974. WaTeRPROOF Fasrics, L. Frankenstein, Man- 
chester. 

20,975. Decoration of Porrery, &c., C. Mountford, 
London. 

20,976. Artists’ Easets or SketcHinG Rests, A. H. 
Holland, Sheffield. 

20,977. Drivinc Lasting Tacks, H. H. Lake.—(E. B. 
Seaver, United States.) 

yo gate Pictures, A. Loscher and R. Klein, 

ndon. 

20,979. Boots, L. Perron, London. 

20,980. SprxpLeE Supports for Spinninc MacuHines, T. 
Gorman, London. 

20,981. Propucine Exectric Currents, H. H. Lake.— 
—{N. Tesla, United States.) 

20,982. DistILLING Apparatus, J. van Ruymbeke and 
W. F. Jobbins, London. 

20,983. RarLway PERMANENT Way, J. M. Spaulding, 
London. 

20,984. Exectric Brakes, The British Thomson- 
Houston Company, Ld.—(A. F. Macdonald, United 
States.) 

20.985. CycLE and VEHICLE WHEELS, G. V. de Luca, 
London. 

20.986. CHarnLess Cycies, L. Oberhammer and M. 
Gerstendérfer, London. 

20,987. VARIABLE Speep Gear, L. Oberhammer and 
M. Gerstendirfer, London. 

20,988. Stake for SupporTinG Carnations, A. Porter, 
London. 

20,989. Dove-TAILING MacHINEeRy, T. J. Ryland, 
London. 

20,990. Appinc Macuing, D. E. Felt and R. Tarrant, 
London. 

20,991. SeepiInc Macuines, L. M. Jones and W. F. 
Johnston, London. 

20,992. MetHop of MountinG INCANDESCENCE MANTLES 
on Gas-puRNERS, H. H. Lake.—(W. H. A. Sieverts, 
Germany.) 

20.998. FasTENING of Neckties and Bows, 8. Lever, 
London. 

20.994. WATERPROOF BicycLe Case, E. W. Toulmin, 
London. 

20,995. Boot Trees, H. R. Bridson, London. 

20,996. Gas Stove, F. H. Davisworth, London. 

20,997. STEERING MecHaNIsM for Sarety Bicyc.es, J. 
T. Scarborough, London. 

20,998. UmBrRELLAas, T. T. Wee, London. 

20,999. Frames for Cycies, J. W. Holland and A. 
Anthony, London. 

21,000. GLoves, J. M. Mason, London. 

21,001. Frat Bar Knittinc Macuines, C. H. Aldridge, 
London. ‘ 

21,002. Repropuction of Pictures, &c., J. H. Player, 
London. 

21,0038. SPEED-RETARDING APPLIANCES for ELECTRICITY 
Meters, R. P. Wilson, London. 
21,004. Wasninc Borties, &c., C. Wenigmann, 

London. 

21,005. BorrLe-FILLING Macuines, R. J. Cousins, J. W. 
Flower, and A. P. Prout, London. 

21,006. Seat Supports of Cuarrs, P. Jensen.—(Gilson 
Manufacturing Company, United States.) 

21,007. Removine Scare from Borter Tuses, W. D. 
Forsyth and E. T Bell, London. 

21,008. Cicatures, M. Gaffy, London. 

21,009. Low-rension Dynamo ELEcTRIC MACHINERY, 
F. E. Elmore, London. 

21,010. Fitters for Wines, W. Elze, London. 

21,011. ManuractureE of Pure YEASTS, 
Jacquemin, London. 

21,012. Extraction of Sitver from Ores, A. J. C. 
Nettel, London. 

21,013. Furniture Castors, W. T. Reay, London. 

21,014. Domestic TurKisH Batu, &c., J. Thomas, 
London. 

21,015. MerHop of Exuisitine Puoros, C. H. Daniell, 
London. 

21,016. Watcu Keys, W. Butler, London. 

21,017. Bicycies, T. Cawley, London. 

21,018. Maxine Tea, J. E. Gibson and J. E. Ayres, 
London. 

21,019. SroprpeRING Bort.es, 8S. Mundey, London. 

21,020. Rartway Sicna.uine Device, P. W. Norfolk, 

mdon. 

21,021. Can Openers, J. A. Haskett, London. 

21,022. TREATING Matt Liquors, &c., A. E. Feroe, 
London. 

21.023. Freepinc Borries, W. E. Williams and R. 
Roderick, London. 

21,024. Tires for Wueets of Bicycies, E. J. Byrne, 
London. 

21,025. Connectine Rais, A. E. Woodhouse.—(J. S. 
Woodhouse, New Zealand.) 

21,026. SaccHaRINE, W. L. Wise.—Chemische Fabrik von 
Heyden Gesellschart mit heschrankter Haftung, Germany.) 

21,027. Evecrro.ysis, W. L. Wise.—{The Aluminium 
Industrie Aktien Gesellschaft, Switzerland.) 

21,028. Rotting Wire and Bars, &c., G. Liirmann, 
London. 

21,029. Water Gavces, D. B. Morison, London. 

21,030. Seats, F. W. Wood, A. M. Young, 
Hosmer, London. 

21,031. TEREBENTHENE Mono Hypro-cHLoribE, J. G. 
McIntosh, London. 


23rd September, 1896. 
21,032. BLinps for CARRIAGE WINDows, L. Lantheaume, 


G. E. 


W. B. 


naon. 

21,083. CLzanine Fruit, J. Parnall and Parnall and 
Sons, Ld., Bristol. 

21,034. Stream Enoine Ain Pumps, F. Edwards, 
London. 

21,085. Cycie Stanps, W. H. Harvey, London. 

21,036. Rupper Frames, F. 8. Cormier and L. W. 
McAnn, Canada. 

21,037. InrLator Cup, T. Hooper and 8. G. Moore, 
London. 

21,038. Recovery of Gop and Sitver, W. Douglas, 


‘ow. 

21,030. MacHINERY for Makino ConFEcTions, J. Robins, 
Glasgow. 

a. Icnit1Inc Apparatus for Motors, 8. Griffin, 

ath. 

21,041. Spanners, J. Ellis, Dublin. 

21,042. Jorntnc Raitway Bars, H. E. J. Camps, New- 
castle-on-Tyne. 

21,043. ConvERTIBLE SADDLE Bar, J. Hartley, London. 

21,044. Carvine and Cutrinc Macaing, C. Lafontaine, 


on. 
21,045. Trousers Lec Protectors, O. Tietze, Man- 
chester. 
21,046. ALARM Betis, J. Kenyon and G. Whewell, 
Manchester. 
21,047. Boors, W. Lacey, Leicester. 
21,048. Soap, E. S. Wilson and E. Stewart, Liverpool. 
21,049. Casu Titis, G. H. Gledhill, Halifax. 
21,050. Gas Cooker, J. Wynn, Cardiff. 
7s MecuanisM for Drivino Bicycies, D. Parry, 
mdon. 





21,052. Bacon SusPENDER and ADVERTISER, J. Wynn, 
Cardiff. 


21,053. Friction CLutcnes, N. Macbeth, Manchester. 

21,054. Cooxine Ranoes and Firepiaces, J. Hardie, 
Manchester. 

21,055. Exvecrric Firrines, E. J. Pi 

21,056. CHILDREN’s CARRIAGES, T. 
Andrews, Chatham. 

21,057. BotrLe which cannot be RErFILuep, F. W. 
Elliott, Durham. 

21,058. Lamp Rerecror, J. H. Fletcher, Derbyshire. 

21,059. BicycLe Tires, E. W. Hughes, London. 

21,060. CLEANING FILTERING MATERIAL, A. P. Hope, 
Salford. 

21,061. Disinrectror for StrEET MANHOLES, &c., A. P. 
Hope, Salford. 

21,062. VariaBLeE Speep Gear, A. J. Drake and J. 8. 
Critchley, Coventry. 

21,063. Srzerinc Macutnery, A. B. Brown, Glasgow. 

21,004. Avuromatic DovGH- WEIGHING MACHINE, A. 
Graham, Manchester. 

21,065. CLeanine Stair-Rops, H. Dade, Essex. 

21,066. Harr-pins, W. H. Cole, Birmingham. 

21,067. ATTACHING TABLE Tops to the Frame, P. Daw, 
Birmingham. 

21,068. Supports for Hotprne Soap, &c., W. M. Binns, 
London. 

21,069. Corn-rFREED Gas Meters, H. and C. Gamwell 
and J. and J. Lind, Liverpool. 
21,070. Srrops, J. Rauter, London. 
21,071. Iypicatine the Form of 

RacinG, T. Dykes, London. 
21,072. PENHOLDERS, A. E. Sims, London. 
21,073. Gauce Guass Protectors, J. Pennifer, London. 
21,074. Woven Wire Martrresses, F. J. Maier, Birming- 
ham. 
21,075. Bep Bottoms, F. J. Maier, Birmingham. 
21,076. GoverRNor to Controt Enoines, T. J. Haslam, 
Dublin. 
21,977. DETACHABLE CycLE Mupavuarp, C. D. Weekes, 


r, London. 
eeves and A. R. 


ComretiTors in 


Dublin. 

21,078. Rop and Bracket Support, G. C. Lidstone, 
Swansea. 

21,079. Ruter, F. Rowley, Manchester. 

21,080. Brakes, J. J. Mennell, M. Brooks, and F. Rich- 
mond, London. 

21,081. Propucinc PxHorocrapus, J. Slater, 
chester. 


Man- 








SELECTED AMERICAN PATENTS. 
Prom the United States Patent Office Oficial Gazette. 
561,747. Stream Dasu Vatve, C. C. Worthington, 

Irvington, N.Y.—Filed July 3rd, 1895. 

Claim.—{1)_ The combination with a steam cylinder 
and piston, of a steam passage connecting the cylinder 
ends on opposite sides of the piston, a valve mechan- 
ism controlling said passage and under a_ constant 
pressure less than the steam pressure on the admis- 
sion side of the piston tending to close the passage, 
and normally closing the passage during the stroke, 
and means for actuating said mechanism to open the 
passage at the desired point in the movement of the 


piston, substantially as described. (2) The combina- 
nation with a steam cylinder and piston having a 
steam ae" i through it, of valves controlling said 
passage, said valves operating independently - and 
opening from the opposite ends of the cylinder and 
seated by a constant pressure less than the steam 
pressure on the admission side of the piston, and 
means for opening the valve on the exhaust side of 
the piston at the desired point in the movement of 
the piston, substantially as described. 


561,774. Gas Encine, G. F. Eggerdinger and G.R 
Swaine, Cleveland, Ohio.—Filed August 3rd, 1896. 
Claim.—In a engine of the character described, 
the combination with the cy inders A, A, of the valve 
hani isting of the valve body K having 
port & leading into the cylinders, chambered exten- 
sion K! having valve seat 41 and valves k?, the 
chambered extension K% having valve seat (4 and 








valve K4, suction inlet port K? and exhaust port k°, 
valve stems K5, levers O, O, fulcrumed to hanger m 
and connected by rods R, R, to the valve stems, a 
inion L on the crank shaft, gear M journaled on the 
anger m and in mesh with the pinion, stud-pin N on 
said gear M, all constructed and adapted to operate 
substantially as described. 


561,997. Motor Venicie, A. H. Kennedy, Rockport, 
Ind.—Filed December 20th, 1895. 
Claim.—(1) In combination, a road vehicle having a 
gid rear axle provided with wheels, a 
pivoted front axle provided with carrying wheels, and 
a hand steering gear connected with the front, 
pivoted axle, a separate motor attachment located in 
the rear of the vehicle, and pivotally connected with a 
rigid part of the frame thereof, said motor attach- 





ment comprising driving wheels, a supporting f, 

therefor, flexible connections Lines a ned 
frame and the frame of the vehicle, an engine on the 
motor frame, and hanical ex ti tween 
the engine and the driving wheels of the motor. (2 
The combination with an ordinary road vehicle 
having front and rear wheels, and a hand steering 
gear connected with the front wheels, of a separate 
motor attachment located in the rear of the vehicle 
and pivotally connected with the frame thereof, said 








motor attachment comprising driving wheels, a 
supporting frame therefor, flexible connections 
between the motor frame and the frame of the 
vehicle, an engine on the motor frame, mechanical 
connections between the engine and the driving 
wheels of the motor, a fuel supply tank on the 
vehicle and connections between taid tank and the 
engine of the motor. 


562,039. Ovurtet Vatve for Steam Enarnes, 
Schmidt, 
28th, 1894. 

Claim.—(1) In a steam engine, the combination with 
a main exhaust port situated so as to become uncovered 
by the piston at one end of its stroke, of an auxiliary 
exhaust port situated so as to become covered by said 
piston near the other end of its stroke; a valve 
adapted to close the outer end of said auxiliary port, 
and to be operated by the steam remaining within the 
cylinder, and compressed by the said piston after the 
latter has covered the inner end of the said auxiliary 


Ww. 
Withelmshohe, Germany.—Fued Sptember 

















port; and a spring tending to keep said valve con- 
stantly open, for the purpose as described. (2) Ina 
steam engine, the combination with a main exhaust 
port situated so as to become uncovered by the piston 
at one end of its stroke, of an auxiliary exhaust port 
situated so as to become covered by said piston near 
the other end of its stroke; a piston-like valve adapted 
to close the outer end of said auxiliary port, and to be 
operated by the steam remaining within the cylinder, 
and compressed by the said piston after the latter has 
covered the inner end of the said auxiliary port ; and 
aspring tending to a valve constantly open, 
for the purpose as described. 

562,097. Device ror ReMovine INSULATION FROM 
Evectric Wires, A. B. 0. Rieckel, Brooklyn, N.Y. 
—Filed December 13th, 1895. 

Claim.—{1) The combination, with two pivoted 
handle levers, of which one is provided with a lateral 
wing, having a longitudinal groove and a transverse 
groove in its upper service, a socket extending 
upwards from the other lever, a blade mounted to 
move lengthwise in said socket and a spring in said 











socket for pressing the blade downward with a yield- 
ing pressure, substantially as herein shown and 
described. (2) The combination with two pivoted 
handle levers, of a blade held in one and a wing on 
the other, which wing has a longitudinal and a 
transverse groove, crossing each other at right ungles 
in the upper service of said wing, and rollers mounted 
in slots of the longitudinal groove, substantially as 
herein shown and described. 


562,164. Hypravutic Air Pump, EF. H. Weatherhead, 
Cleveland, Ohio.—Filed July 26th, 1895. 

Claim.—(1) The main casing having an inlet port 
with an ejector nozzle and an outlet port below 
the inlet port, a valve seat between said 
ports and a valve formed with a circular portion 
to extend within said valve seat and having a 
lateral flange beneath said circular portion, substan- 


tially as set forth. (2) In a; hydraulic air pump, a 
casing having a valve seat around about its inside 
wall and a water inlet on one side of said seat and a 
water outlet on the other side, a main valve con- 
structed to enter said valve seat and close the passage, 
and an ejector nozzle in the water inlet forming a water 
passage from said inlet irae in the direction 
of the water outlet, substantially as set forth. 





















a ES nN nears 





t> ten miles an hour, or less, involving a further loss of 
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THE LONGEST NON-STOPPING RAILWAY RUN 
IN THE WORLD. 
By CHARLES Rovus-MARTEN, 
Ever since the middle of July the Great Western line 
has daily made the longest run without stop ever yet 
regularly performed day by day by any railway in the 
world. The 10.25 a.m. train from Paddington—the 
advance part of the Cornish express—has run every week- 
day without a stop to Exeter, a distance of 194 miles. 
An illustration of the Great Western train in the act of 
rr i this feat appeared in THE ENGINEER on the 
4th ult. 
wg there be no mistake about the matter, I do not 
assert that this run is the longest ever made, for I have 
not forgotten either the experimental run of 299} miles 
made by the London and North-Western last year or the 
occasional trips of the ‘‘ American special” on the same 
line between Euston and Liverpool—Riverside Station— 
without a halt. But no such run as this of the Great 
Western has ever been made in ordinary daily practice, 
the nearest approach to it being that of the London and 
North-Western from Euston to Crewe (158 miles), which 
is 36 miles shorter. So in this respect of the longest 
daily run without a stop the Great Western is easily first, 
with ‘‘ the rest nowhere.” In railway working, however, 
as in other mundane affairs, promise and performance are 
not always identical things, and it becomes interesting to 
see how the remarkable promise of the Great Western 
special time-table is fulfilled in actual working. I may 
perhaps be permitted to observe, par parenthése, that it 
is a great pity this noteworthy timing should not be 
embalmed as a permanent record in the historic pages of 
Bradshaw, instead of being left as a mere tradition of 
memory, like the marvellous timing of the Northern 
“races” of 1888 and 1895. However, the fact remains 
that the timing of the 10.25 a.m. Great Western down 
express is as follows :— 
Miles Paddington depart 10.25 
194 a. ee arrive 2.10 

This represents an average speed from start to stop of 
51'7 miles an hour. That, although a good rate of speed, 
may at first sight seem mild after the tremendous 
averages of some of the Northern lines; but several 
qualifying circumstances have to be taken into account, 
and when allowance is made for these drawbacks, it will 
be seen that the work demanded from Mr. Dean's fine 
engines is of a very high class. That the down road for 
the first 117 miles or so is one of the easiest in the world 
may be readily admitted. Reference to the gradient 
diagram published on page 157 of THE ENGINEER of 
August 14th, which is identical with the course of the 
Exeter train for that length, will at once make this clear. 
But the passing of Bristol without entering the station 
has its serious disadvantage in point of road. It involves 
a diversion by way of the loop line, several chains longer 
and a series of sharp curves, which cannot properly 
be passed over—and, as a matter of fact, are not passed 
over—at a higher velocity than ten miles an hour ; and I 
may mention that the mile of loop line by which the 
Bristol Station is avoided occupies over three minutes in 
passage. Thus, nothing is gained by the engine through 
passing by Bristol, except the escape from imminent risk 
of detentions through ‘“ blockings.” The Bristol and 
Exeter line is as a rule constructed on easy gradients, 
but the Wellington bank would be deemed severe even 
on the mountainous lines of the North, culminating—after 
several miles of 1 in 163, 1 in 182, and 1 in 103, started 
at slow speed, slackening through Taunton—in a mile and 
a quarter at 1 in 91, a mile at 1 in 81, and a mile at 1 in 
126. So that to haul a train of heavy corridor clere- 
storied bogie coaches is by no means an easy task. It is 
now time to see how that task is accomplished. 

Every facility of investigation having been most 
readily and courteously afforded to me by the Great 
Western authorities, I travelled by the 10 25 a.m. train 
from Paddington to Exeter on the 7th ult. The weather 
was favourable throughout, without side wind, and the 
rails were in good order. The train exactly resembled 
that in the illustration already referred to. It consisted 
of six long bogie clerestoried corridor coaches, weighing 
in all approximately 140 tons behind the tender. The 
engine was No. 8001—Amazon—one of Mr. Dean’s 
splendid 7ft. 8in. single-wheelers, rebuilt with a leading 
four-wheeled bogie, and with cylinders 19 by 24 in lieu of 
20 by 24, steam pressure 160 Ib., heating surface 1561 
square feet. 

Starting from Paddington within a few seconds of 
booked time, the running, while slightly faster than 
usual, was singularly even and steady. The driver, 
Finnell, managed his engine admirably, keeping a minute 
or two always in hand, and quickly making up each loss 
by signal check without attaining any speed which the 
most timid passenger or ignorant alarmist could have 
deemed “ excessive.” It will be noticed on reference to 
the a log” of the run, which is given later, that we passed 
Ealing in 7 min. 47 sec. from the start, Slough in 
20 min. 13 sec., Reading in 88 min. 20 sec., Didcot in 
o¢ min. 15 sec., Swindon—at full speed—in 83 min. 
14 sec., and Chippenham—94 miles—in 98 min. 50 sec. 

This manifestly was excellent and particularly even 
running. A signal check at Bathampton, due to a slow 
train having been allowed to get in the way of the 
express, caused a loss of a couple of minutes, but the 
103} mile-post was passed in 112 min. 53 sec. from 
London, without allowing for the 2 min. lost by the 
check. I mention this distance, as comparison with the 
work done on two runs of identical length on other lines 
may be of interest. Bath station was passed at the 
reduced speed of barely ten miles an hour, the slackening 
cing protracted for a considerable distance before full 
rae was resumed. The actual time from London to 
re was 115 min. 47 sec., equivalent to 1133 min. net. 

Saltford another vexatious signal check was en- 
countered, and for the third time our speed was lowered 


at least 2 min. We were abreast of Bristol station in 
2h. 10 min. from London, equal to a run of 126 min. 
net, allowing for the time lost by signal checks, but not 
allowing anything for the “ service” slack through Bath. 
It will show how very cautiously the curves of the 
diversion loop were negotiated when I mention that the 
distance of 30 chains from Pylle Hill Junction to 
Bedminster station occupied 1} min. 

With the resumption of our main-line running, speed 
was rapidly regained, and rose to a high point down the 
short descent of 1 in 200 approaching Yatton; maintaining 
arapid pace, the 161} milepost was passed in exactly 
three hours from Paddington. Here, however, a 
pees way relaying slack brought down our average, 

ut Taunton was passed in 3h. 2 min. 41 sec. from the 
start. Then began the ascent of the Wellington bank— 
that terror of the broad gauge engine in former days. 
Mr. Dean’s fine single-wheeler made very little of the 
incline. Skilfully handled by her driver, Finnell, the 
Amazon mounted bravely, and her speed did not fall 
below 34°6 miles an hour up to the top of the ascent of 
1 in 81, witha load of over 140 tons behind her tender. 
This was undeniably good work. Once through the White- 
ball tunnel and over the summit, the speed quickly rose, 
and the distance of just 20 miles from the tunnel to the 
stop at Exeter was run in exactly 19 minutes, notwith- 
standing another signal check near Stoke Canon. 

The train came to a standstill under the roof of St. 
David's Station, Exeter, at 2.2 precisely, according 
to London time, 2.4 according to the local station 
time, which on comparison with my watches both going 
and returning I found to be two minutes ahead of the 
Paddington clock. Thus the great run of 194 miles had 
been made without a stop,in spite of three bad signal 
checks, a permanent way slack, and the protracted 
slowings round Bristol and through Bath station in 3h. 
36 min. 43 sec., that is to say, in 216 min. 43 sec. The 
engine arrived in perfect trim after being in constant 
motion for over 3} hours, with all her bearings cool, and 
everything quite fit for another long rur had this been 
required of the redoubtable No. 3001. Water was picked 
up twice while running. 

As for the travelling throughout, nothing could possibly 
have been steadier, smoother, or easier than the running of 
the splendid clerestoried bogie coaches which formed the 
train. At the highest velocities or round the sharpest 
curves their steadiness was all that could have been 
desired by the most exacting traveller. In all respects it 
fully equalled the running of the newest twelve-wheelers 
employed in the Scottish traffic, and assuredly no higher 
praise than this could be awarded. The Great Western 
Company and its authorities may well be proud of this 
train, its rolling stock, and its performances. I append 
a “log” of the run:— 

Miles 





ex Station. — 
Paddington. is 
— .. ... Paddington dep. . 10 25 17 
5? ... ... Ealing pass 33 4 
te ss . Hanwell Be 34 43 

9 ... « Southall oa 36 25 
10... ... Hayes ee 38 14 
134... .... West Drayton + 40 31 
164... .... Langley a 43 25 
185 ... ... Slough : 45 28 
224 ... ... Taplow ia 49 33 
244... .... Maidenhead ag 51 26 
31... sw. ~ Twyford ae ; 58 29 
Re Reading aes 
383... ... Tilehurst 7 pe ee 7 3 
414 ... ... Pangbourne a eee 10 14 
442... Goring ss 13 37 
485... Cholsey a 17 30 
53k |. ... Didcot 2 22 32 
564 ... ... Steventon a a 26 37 
603 ... ... Wantage et. Audis Pea 30 48 
63g ... ... Challow Sak ae Nispacy a 24 35 
664... .... Uffington ie 37 26 
715... .... Shrivenham ar eer 42 40 
77}... ... Swindon ee 48 31 
oe? x. Wootton Bassett ‘See ee 54 10 
94... .... Chippenham ii. ee ee ee 
983 ... ... Corsham se? yan 9 43 
101g Box sca ine » ee 14 10 
1042 Bathampton eS eer 16 31 
105} Milepost ae ie Re 18 10 
1062 Bath 2 one, eae, ee ene 
1113 Saltford i ee 
1184 Bristol (abreast) = ont ad 35 15 
119} Bedminster ii! n+) each, 
1244 Bourton ae athe Wa. 46 32 
1265 Nailsea ES EES 48 41 
1305 ... ... Yatton im ae ae to 52 18 
134... .... Paxton re Caereree 55 52 
138} Bleadon eres 
142} Brent Knoll ee « Lbs 4 44 
1454 Highbridge des coll eed 7 40 
149} Dunball tea Wilegawames | 2 
151} Bridgewater <iaebet. acs 14 24 
1544... .... Durston pa oe 20 38 
1614... .... Milepost Seo tk ies 25 17 
1634 ... .... Taunton sie ane es 27 58 
1653 ... ... Norton Fitzwarren ,, ... ... 30 42 
170$ ... .... Wellington Sale sulin 87 10 
173%... ... Whiteball Sah eke oi 43 0 
174% ~.. ... Burlescombe a ose 44 36 
179f ... ... Tiverton Junction _,, 48 38 
1814... ... Cullompton vs 50 39 
185% ... ... Hele at 54 19 
187... .... Silverton yer yt s9 55 18 
190} ...... Stoke Canon gees 58 0 
194... ... Exeter BS .. 4 Fase 


Notre.—Slackened to 10 miles an hour at Bathampton 
and Saltford, by signal; through Bath station and round 
the Bristol diversion, service slacks; also slackened to 
15 miles an hour near Taunton for relaying, and Stoke 
Canon by signal. 

My return journey was made by the second part of the 
up Cornish express. It had been detained at wayside 
stations for luggage, notably 20 min. at Truro, 
where room had to be found for no fewer than twenty- 
seven bicycles, when the vans were already crammed. 
Consequently we started from Exeter 34 min. late. 
The load consisted of nine corridor bogies and a 
six-wheeler, representing a total weight behind tender of 





about 230 tons. Two of Mr. Dean’s large 7ft. 8in. singles, 





Nos. 8047—Lorna Doone—and 3050—Royal Sovereign— 
took the train to Bristol—754 miles—without a stop in 
85 min., or 8 min. under time, the 44} miles from 
Taunton, after passing that station at reduced speed, 


being done in 48 min. to the stop at Bristol. A very 
even rate of speed was generally maintained, and the 
travelling was as smooth and easy as on the down 
journey. At Bristol the six-wheeler and two bogies came 
off, bringing down the load to approximately 165 tons, 
taken by another 7ft. Sin. single-wheeler, No. 38007— 
Dragon. In spite of two extra stops, viz., at Swindon 
and Westbourne Park, occupying in all 4} min., a very 
bad signal check at Box, and a slack for bridge repairs near 
Reading, the run from Bristol to Paddington was made 
in 2 h. 13% min. travelling time. The loss by signal 
delays amounted to fully 9 min. It is noteworthy that 
the speed never fell below 56 miles an hour up the 
Wootton Bassett bank of 1 in 100; that Swindon was 
reached—stopping—in 49} min. from Bristol; that 
Didcot was passed in 24 min. 59 sec. from the Swindon 
start, and that the run from Swindon to the stop at 
Westbourne Park was made in 794 min. in spite of the 
check at Reading; all very creditable locomotive work. 

A second experimental journey gave virtually identical 
results, in respect of locomotive performance by the 
down train. Returning, however, by the first portion of 
the Cornish express—No. 3001 again, driven by Finnell, 
taking the six bogies all the way from Exeter to London 
—some exceptionally fine work was done. Taunton, 
30} miles—20 uphill—was reached in 33} min. Mr. 
Dean’s single-wheeler proving herself capable of equalling 
any existing engine in swiftness of downhill running, while 
a speed of 56 miles an hour was maintained up 1 in 115. 
After a signal stop at Bath the distance of 71 miles to 
another signal stop at Reading was run in 74 min., and 
Didcot was passed in 22 min. 7 sec. from Swindon—24} 
miles. Such work reflected great credit on both the 
locomotive and its driver. A word of praise is also due 
to the guard Thomas, for the smartness with which in 
each instance he handled the train. 








THE FRENCH MOTOR CARRIAGE RACE. 





THE fears that were entertained in some quarters as to 
the probable failure of the race of mechanical vehicles 
from Paris to Marseilles and back have proved ground- 
less. At one time there certainly was some justification 
for the pessimistic forebodings of people who looked with 
alarm upon the rapid dwindling away of the competitors 
in the earlier stages, and wondered whether a single 
vehicle would be left to retrieve the honour of the new 
system of road traction. Of the thirty-two carriages 
that started from Versailles only twenty-seven reached 
Auxerre, and on the following day this number was 
reduced to seventeen, so that it looked as if but a 
remnant of the vehicles would be able to reach Paris. 
Then they dropped off by twos, until on reaching 
Marseilles there were only thirteen competitors, but as 
others had resumed the journey after effecting repairs, 
it was quite likely that the number would be increased. 
In our report of the first half of the journey we 
explained the extraordinary conditions that had in- 
terfered so much with the running of the carriages, and 
pointed out that the failure of so many vehicles to 
terminate the first stages was due to accidents arising 
from the violent storm. On the return run from 
Marseilles the conditions were much more favourable, 
though for three days the competitors had to struggle 
along against a strong head wind, and this made fast 
running out of the question. With three vehicles that 
had arrived during the night, or on the morning of 
September 29th, the number of starters from Marseilles 
was brought up to sixteen, as follows:—No. 6, Panhard 
and Levassor; No. 44, Peugeot; No. 46, Peugeot; 
No. 15, Dion tricycle; No. 5, Panhard and Levassor ; 
No. 8, Panhard and Levassor; No. 41, Delahaye; No.'29, 
Maison Parisienne; No. 26, Landry and Beyroux; 
No. 51, Dion tricycle; No. 13, Dion tricycle; No. 42, 
Delahaye; No. 30, Maison Parisienne; No. 7, Panhard 
and Levassor; No. 39, Bollée tandem; No. 9, Lebrun. 
The vehicles were sent on their way in the presence of 
enormous crowds of people, who had taken the greatest 
interest in the new carriages, and this interest was 
of an eminently practical character, for some of 
the makers booked a large number of orders from 
buyers who were anxious to complete negotiations 
there and then. The run to Avignon, a distance 
of 109 kiloms, took place with no other incident 
than a collision of the No. 7 Panhard and Levassor 
vehicle with an ordinary carriage, at which the horse 
suddenly swerved round at the approach of the petroleum 
car. As this vehicle had already lost a great deal of 
time through being overturned at Villefranche, M. Levassor 
decided upon withdrawing it from the race, and it was 
sent on to Paris by train. The two first vehicles to com- 
plete this stage were the Dion tricycles, of which the 
No. 51 did the distance in 3h. 36 min. 55 sec. Then 
came the No. 6 Panhard and Levassor and the No. 46 
Peugeot, which arrived almost together. During the run 
from Avignon to Lyons a change took place in the posi- 
tions of the vehicles, for the head wind was so strong 
that the riders of the tricycles had to use their pedals 
nearly all the way, and were, consequently, utterly 
exhausted. The Panhard and Levassor vehicles then 
took the lead, and the No. 6 arrived first at Lyons, having 
covered the 227 kiloms. 800 metres in 8h. 21 min. 10 sec. 
On the aggregate time, the No. 8 was leading, being 
two minutes ahead of No. 6, and 42 minutes in 
front of the No. 46 Peugeot. Between Lyons 
and Dijon the Peugeot carriages continued to meet 
with a great deal of hard luck. They had lost much 
time through the extinction of the burners, and now 
No. 44 came to grief through a derangement of the steer- 
ing gear, and about three hours were lost in doing the 





necessary repairs. No. 46 also stopped to allow of a 
slight defect in the mechanism being put right. Mean- 
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while the Panhard and Levassor vehicles continued to 
secure the honours of the different runs, and No. 6 was 
the first to reach Dijon, having covered the 198 kiloms. 
in 6h. 35 min. The second was No. 8 carriage of the 
same firm, and this was followed by No. 42 Delahaye, 
and by the two Dion tricycles. No. 6 continued its 
triumphal run on the ninth stage from Dijon to Sens— 
209 kiloms.—and at the end was leading by half an hour, 
so that its victory seemed to be morally certain. It 
covered the distance between the two towns in 7 h. 4 min., 
followed by Nos. 5 and 8 of the same firm. It is to be 
noted that on the return journey, so far, only one 
carriage had been put out of the race, and this was not 
due to any inability of the carriage to continue the 
struggle. At the same time, it must be remembered 
that all the vehicles carried workmen to effect 
repairs, so that though several of the carriages lost 
considerable time through accidents, they were yet 
able to complete the journey. Had it not been 
for the precaution of makers to arrange for the prompt 
carrying out of repairs, it is certain that the number of 
disabled vehicles would have been much greater. As the 
number of vehicles left in the race was larger than had 
been expected, a lively interest was taken in the arrival 
of the competitors in Paris on Saturday. At midday a 
considerable crowd assembled at the Porte Maillot, and 
it was curious to notice the number of private petroleum 
carriages that lined the avenue. The first vehicle to 
make its appearance was No. 51 tricycle, which had 
covered the 120 kiloms. in 4 h. 55 min. The rider 
received a splendid ovation, and the cheering was re- 
doubled when the two Panhard and Levassor carriages— 
Nos. 8 and 5—arrived at the end of the journey. Then 
came the Bollée tandem and No. 41 Delahaye, followed 
by the two Peugeot carriages and No. 6 Panhard and 
Levassor, the last named having lost half-an-hour on the 
road through something going wrong with the steering 
gear. Altogether, fourteen vehicles arrived in Paris, so 
that the result of the second half of the race must be held 
to be satisfactory. 

The times occupied in covering the entire distance of 
1728 kiloms.—about 1073 miles—are as follows :—No. 6. 
Panhard and Levassor, 67 h. 42 min.; No. 8, Panhard 
and Levassor, 68 h. 11 min.; No. 13, Dion tricycle, 
71 h. 1 min.; No. 5, Panhard and Levassor, 71 h. 23 min ; 
No. 51, Dion tricycle, 73 h. 30 min.; No. 46, Peugeot, 
75 h. 26 min.; No. 41, Delahaye, 75 h. 29 min.; No. 44, 
Peugeot, 81h. 23 min.; No. 15, Dion tricycle, 83 h.6 min.; 
No. 42, Delahaye, 84h. 27 min.; No. 29, Maison Pari- 
sienne, 100 h. 41 min.; No. 30, Maison Parisienne, 
108 h. 39 min.; No. 26, Landry and _ Beyroux, 
137 h. 11 min. The prizes are distributed as follows :— 
For carriages with two to four places: First, No. 6, 
Panhard and Levassor; second, No. 8, Panhard and 
Levassor ; third, No. 5, Panhard and Levassor; fourth, 
No. 41, Delahaye; fifth, No. 44, Peugeot; sixth, No. 42, 
Delahaye; seventh, No. 29, Maison Parisienne ; eighth, 
No. 30, Maison Parisienne; ninth, No. 26, Landry and 
Beyroux. For carriages with more than four places: 
First, No. 46, Peugeot. For motor cycles: First, No. 13; 
second, No. 51; third, No. 15. 

The first thing that strikes one in summing up the 
results of the race is the complete success of the vertical 
motor for light carriages. Whether this victory is a con- 
vincing proof of the superiority of the vertical type of 
motor is open to doubt. A race of such long duration, 
and run off under such trying conditions as prevailed 
during the first half of the journey, is hardly a fair test of 
the capabilities of the mechanical vehicles as a class, and 
it would have been much more satisfactory to have sub- 
mitted the carriages to trials organised with a view of 
bringing out all the qualities and defects of the various 
motors, and not the single one of speed, necessitating as 
this does the reckless driving of the mechanism at its 
maximum power. As arranged, the question of luck 
entered much too largely into the race to enable one to 
draw definite deductions from the results, or if it were not 
luck, then it must have been the smartness and cleverness of 
the drivers. Had all the competitors equally good fortune 
in avoiding the obstacles that brought so many of them 
to grief, it is fairly certain that the placings would have 
been modified, while a great many more would have 
finished the entire journey. As it is, the failure of so 
many competitors through causes that had nothing to do 
with the mechanism of the vehicle itself makes the racing 
test untrustworthy, and the conclusions to be drawn 
therefrom are necessarily somewhat imperfect. There are, 
however, certain points that come out very clearly from this 
race, and these are suggested by the state ot the vehicles 
when they had completed the journey. The carriages 
themselves had undergone surprisingly little wear and 
tear, and the No.5 Panhard and Levassor, which had 
been overturned by a dog, had sustained no other damage 
than a dent in the fore part of the vehicle, and the bend- 
ing of the lamp and mud-guard. The tires, however, 
were cut all to pieces, and had to be tied on by wire. 
The fiat india-rubber tires of these carriages are cemented 
on to the rims, and they are quite useless for carriages 
running at a high rate of speed. According to some 
experts it is the speed of the vehicle that exercises such 
a destructive effect upon the tires, and india-rubber will 
not stand the work put upon it by continual fast running. 
The pneumatic tires also punctured repeatedly, and it is 
evident that much will have to be done before this part 
of the carriage can give entire satisfaction. Then the con- 
dition of the carriages, and of the passengers themselves, 
suggests that something is needed to secure greater 
cleanliness in the mechanical vehicle. The oil and 
petroleum spirit which filter from the mechanism on to 
various parts of the carriage gather up the dust in such 
& way as to make the vehicle almost unrecognisable. In 
the carriages this is not of so much importance as in 
the Bollée tandems, where the riders are brought in actual 
contact with the oily dust, and the destruction of one’s 
clothes is inevitable. In either case it is very desirable 


that the over-running of oil and petroleum spirit should 
be avoided, and in private carriages, of course, this is 
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done by thoroughly cleaning them as often as possible. 
Another thing shown up by the race is the trouble caused 


by the firing tubes, which, in the case of Peugeot, | 


undoubtedly prevented their occupying a more prominent 
place at the finish. 
out repeatedly, and the carriages were being constantly 


In the high wind the burners went | 


stopped. No doubt the firing tubes are more certain in | 


their action so long as they can keep alight than the 
electrical battery, but electricity has the enormous 
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and flooring, is only 1600 tons, being only 12°21 cwt. per foot 
run; this fully demonstrates the lightness of the structure. 
The formation of the bridge and viaduct is as follows: 
One centre span over the river Medway, 240ft. clear; eight 
120ft. spans on the Snodland approach, ten 120ft. spans on 
the Burham approach, and three small making-up spans of 
lattice girders at this end. The arched steel tubes in the 
240ft. span are 3ft. in diameter, and in the 120ft. spans 2ft. 


in diameter. Tee verticals, diagonally braced, carry a light 


advantage of never being affected in the slightest degree | 
| carry the steel trough flooring between them, and also carry 


by the weather. As to constructional details, the race 
will probably have shown makers the uncertainty of the 
present systems of steering gear. It is only quite lately 
that manufacturers have really given any serious attention 
to this matter, and the accidents resulting from imperfect 
steering may probably result in some improvement in 
the present methods. The race may be said to have 


entirely served its purpose of pointing out to makers the | 


weak points of their vehicles, though on the whole it has 
merely confirmed the results of previous trials, without 
throwing much new light upon the mechanical carriage. 








THE SNODLAND BRIDGE OVER THE 
RIVER MEDWAY. 


THE engravings we now publish illustrating this bridge 
show a unique design on a new line of bridge construction 
with arched steel tubes; these are very light and at the same 
time very strong, and will, it is expected, give a pleasing struc- 
ture, to meet the principal requirements of the Kent Council, 
viz., economy, strength, and symmetry. As several roads, 
besides a railway and the river, had to be crossed, it was found 
that uniform spans of 120ft. would come in best for the roads 
and with regard to the cost, as few piers as possible being 
used. The total length of the bridge and approaches is about 
4326ft.—over four-fifths of a mile—at an average of £20a yard, 
run in cost, which is remarkably cheap. The length of the 
steel viaducts and bridge, which rises toa height of 75ft. 
clear above Trinity high-water mark, is 2645ft., and the 
weight of the whole steel work, including piers, foundations, 








web girder, running from one end of the whole viaduct to the 
other, over and supported by the arched tubes. These girders 


the lattice brackets, which support the side walks and railing. 
There are no cross girders to carry the flooring, but the tubes 
are braced together by light lattice girders and diagonal ties. 
The trough flooring is filled with cement concrete, and 
asphalted over to form the road. The side walks are of 
timber, and a light ornamental steel railing runs from end 
to end continuously on both sides. 

There are two sets of staircases from the roads which pass 
under the bridge, on either side of the Snodland railway 
station, which save a long detour. The piers are constructed 
of steel tubes filled with concrete toa certain height. Those 
carrying the 240ft. span on each side of the river are 6ft. 6in. 
in diameter, and those carrying the 120ft. spans are 3ft. in. 
in diameter, in pairs well braced together. The depth of the 
foundations varies from 10ft. to 27ft. Other details will be 
readily gathered from the engravings. 

It is the premiated design made by Mr. Henry Woodhoure, 
M.1.C.E., of Liverpool. 








Accorp1nG to Poor’s Manual, the total number of miles 
of railroad in the United States at the close of 1895 was 180,959, 
of which 1922 miles were constructed during the year, The mile- 
age of lines making returns of their share capital and funded and 
floating debts equalled 179,821, against 178,054 for 1894, the 
increase being 1767 miles, The share capital corresponding to the 
mileage completed at the end of 1895 equalled 5,18 121,999 dols., 
against 5,075,629,070 dols. in 1894, the increase equalling 
106,492,929, the rate of increase being 2°1 per cent. The cost Prt 
mile of all roads making returns, as measured by the amount . 
their stocks and bonded indebtedness, equalled 60,188 dols., agains 
62,140 dols, for 1894. 
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THE SNODLAND TUBULAR BRIDGE OVER THE MEDWAY 


MR, H. WOODHOUSE, M. INST. C.E., LIVERPOOL, ENGINEER 
(For description see page 356) 
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TIMMINS’ MECHANICAL GIRDER CALCULATOR. | and parallel to these lines from any point in the vertical A moments. The line Oi drawn parallel to d' A determines A 
oe the lines Aai and AB. If f= 1ft., the ordinate y between and Bin Fig.1. A vertical through the intersection of A a! 
BrForE discussing this instrument it will be advisable to these lines at the distance x from A is clearly Ax, the and p,d' determines the position of the centre of gravity of 
recall to memory the graphical process of finding the bending moment measured by the scale of tons, or if the pole-distance | the forces P. 
moments in a straight girder resting freely on the supports A; ; : ; A& ; iply The last paragraph contains the complete direction for the 
and B—Fig. 2—and loaded by the vertical weights P), P,, P;. darth canis aaah asi aceasiaaie iene iain graphical ft caters we have tried to explain in the pre- 
= —_ land the ype ao i of the ae = from y, measured by the scale of tons, with f to get the moment vious lines. Our implements are a sheet of paper, a pencil, 
Ge th meet tas PE Fi. : ake fo aby ae ath were dato 4%:,, Generally, by drawing the lines Aa! and AB, we | two set squares, and any two scales. 
any ps bye i ks > sf ‘ha tion we = ‘© multiply A with a, and by choosing the pole-distance we Turning now to the mechanical calculator, we have a 
. ons, and as the sum of the reactions A + 5 18 divide it by f. It is usually not practicable to choose f = 1, | straight-edge C D, with a scale fixed to it by means of a hinge; 
and better to make it 10ft. or 100ft.; y has then to be multi- | another straight-edge, and on it a hook O. The distance f is 
plied with 10 or 100. not measured direct, but by the angle of the two straight 
At p; the moment of P, sets in, determined by the ordinate | edges, bymeans of an irregularcircularscale, thesecond, which 
| between A a! and p, b!, which is parallel to O b-—Fig. 1. PP | is given on a printed sheet. Then we have a string which we 
| acting in an opposite direction to A, the moment y! at the | pass from O toa, b,c,andd. The printed sheet is divided 
distance 2! from A is the difference Ax! - P, (x! - e,). In| horizontally and vertically, according to two more scales. 
the same way the moment at the distance w from A is v= | We move the instrument on the sheet thus divided, draw 
Au — P,(u — e,) — P,(w — e) — P(u — e3), which, as before, | lines along the string, and so get the polygon of moments, 
measured by the scale of tons, must be multiplied with /. | not very accurately. The direction is given in an accom- 
For u = / the moment v is nil, because the girder can turn | panying pamphlet, but no explanation. The reason for this 
freely on B, therefore point d' and B must coincide. This | deficiency seems to be that a rational and simple inter- 
| determines graphically the position of AB, the closing line | dependence of the four scales required cannot be stated. To 
of the polygon, which at the beginning was assumed or calcu- | explain this interdependence it would be necessary to go 
7 q lated. It is conceivable that d' falls above or below B; then | through the graphical process with the two scales—feet and 
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a moment d'B is left at the support B. If, for example d' | tons—as stated above, and then to show how it came that 
falls below B, A will be less than ai and B so much more two more scales were added. We cannot imagine a more 
than di. This can only be if the girder is fixed at or con- | useless occupation; nor can we imagine what sort of engineers 
equal to P, + P. + P. therei h int i defini tinuous over B. or architects were meant to be served by the publication of a 
Laud B i 2 + P,, there is somewhere a Py. defining | Summing up the process to be followed in case of an | method of calculation which cannot be explained to them. 
- We assume this point, but knowing by calculation ordinary girder AB, we draw the lines A a', p, b!, p,cl, If there are persons who prefer for the solution of engineering 
that A= > P l-e andB= =P °, we have marked in 734! parallel to Oa, 0b, Oc, and Od, drawn from an | problems a clumsy toy to rational methods, they show that 
i l l assumed pole, and draw the closing line d! A; we measure | they are not educated as engineers or architects, whatever 
Fig. 1 the point i accordingly. We now assume anywhere at the ordinate from the closing line by the scale of tons. The they may profess to be. We on our part cannot approve of 
the distance f from C D a point O, the pole; draw Oaand Oi, measurements multiplied with the pole-distance are the any attempt to encourage them jn their igncrance. 
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COPY-WORK. 





WRITING some time ago on accuracy in mechanical 
fitting, we had occasion to mention copy-work ; and as at 
that time we did no more than merely allude to the 
subject, we may perhaps be permitted now to follow 
it somewhat further. In the widest sense of the 
word, a workshop copy is any form of standard guide 
which controls the movement of a cutting tool. Thusthe 
simple straight bar which regulates the depth of screw- 
thread cut by certain bolt-making machines, is as truly 
a “copy” as the carefully-finished template, bearing a 
very close resemblance to the article made from it, used 
on a lathe or milling machine. Still, for convenience sake, 
it is usual to distinguish various forms under the titles of 
chucks, jigs. and copies. The chuck is essentially a 
passive agent, if we may so express ourselves ; its purpose 
is only to hold the ook acted upon in a certain definite 
position. The jig, we believe, is a name usually applied 
to a template employed principally for regulating the 
position of a drill; the copy, as a rule, bears a strong 
likeness to the article produced from it, and is either 
employed simply for fitting purposes, or, by direct or 
indirect means, governs the movements of a cutting tool. 
It takes its simplest form perhaps as a hard steel plate, 
whose edge represents exactly the outline of some article 
being slotted or planed. This plate is fastened firmly to 
the work, and the tool just touches the edge of it 
as it descends on its cutting stroke. Carefully used, 
very good work may be done with the copy in this simple 
form, as, for example, the slotting out to size for brasses 
of a journal box. In its next form the copy edge is made 
at a definite distance from a pin, dowel, or stop which 
corresponds with some part of the work already machined ; 
the relative position of the former work, and the work 
done to the copy is thus insured. Such a plate may be 
used for slotting cams, the copy having a pin attached 
to it which enters the centre or axis hole of the 
future cam; or for cutting one keyway at a definite dis- 
tance from another, and so on. In fact, the applications 
of this simple tool are very numerous, and it is somewhat 
surprising that it is not more extensively employed. 
Probably the reason may be found in the fact that makers 
fear to go to the expense of making any tool for which they 
do not see immediately before them a sufiicient amount of 
work. This is, of course, a point which must be very care- 
fully weighed before entering on the construction of any 
very elaborate copy. When the expense is great it is justi- 
fiable to make copies only when such a number of similar 
articles have to be made as will cause the fraction of the 
outlay on the copy added to the price of each article to be 
comparatively small; but as the object of all copies, jigs or 
chucks, is ultimately to save time, the money correspond- 
ing to the time saved on all the articles should at the least 
very nearly balance the price of the copy. This may stand 
as a fair rule, but it is obvious that many important 
exceptions are bound to occur, and it is usual in such 
cases to raise the price of the article above its actual 
value. Thus, for example, if for any reason it is essential 
that a comparatively small quantity of elaborate fittings 
should be perfectly interchangeable, it is almost impera- 
tive that expensive, because very accurate copies should 
be made, and the outlay on such can evidently only be 
covered by considerably raising the price of the articles. 
The rule should, however, still hold approximately true, 
for if these copies were not used, a great increase of ex- 
penditure would be necessary on the more careful fitting, 
and a certain percentage would certainly have to be 
allowed for items rejected as imperfect. Another case occa- 
sionally occurs where a copy has to be made for the repro- 
duction of a single article. For instance, it may be 
necessary to replace some damaged part of a machine, 
and certain holes or faces in it fall at peculiar angles. 
Supposing the damaged part so worn or destroyed as to 
be useless as a model, then a hand-worked copy has to be 
made from which the faces and holes of the new part 
can be accurately reproduced. Of course, in this in- 
stance the cost on the copy is all waste, and is evi- 
dently only be balanced by adding its entire cost to the 
price of the newitem. But outside such peculiar cases as 
the two we have here mentioned, the copy, even when 
very elaborate, can be made to pay for itself over and 
over. Itis not only that the work is done more rapidly, 
but that it is also more accurate—a fact which in itself 
leads ultimately to greater cheapness. The copy may 
be well compared to a working drawing. Anyone who has 
attempted to do even the simplest piece of work without 
a dimensioned sketch of some kind, will probably have 
learnt by experience that the time spent on making the 
drawing would have been time saved in the construction 
of the machine he had in hand. Another point to be re- 
membered in the use of copies is that they enable a com- 
paratively indifferent artisan, and in some cases machine, 
to do work equal to that done by a far superior instrument 
—man or machine. If the foreman satisfies himself that 
the copy is properly applied, he can safely trust machine 
work to an only medium workman, which, had he no 
copies, he would leave in the hands of his very best 
employé with anxiety. 

The copy attains its highest form when applied to mill- 
ing machines, or copying lathes. In the lathe the copy 
is almost identically the same as the production. A good 
example may be seen at the Small Arms Factory, Enfield, 
used on the machines turning rifle stocks. The milling 
machine copy every engineer knows well—a plate having 
bevelled edges cut to the same outline as the article to be 
reproduced. In lathe work the copy sometimes assumes 
very disguisedforms. For boring tapered holes in a lathe, 
for example, a bar may be attached to the traversing head of 
the slide rest, the actuating screw being removed. A pin 
or roller in the end of this bar works in a slot in a plate 
firmly attached to a convenient part of the lathe, and the 
slot is inclined at the same angle as the taper of the desired 
bore. As the slide rest travels forward, the traversing 
head is drawn forward by the bar and slot. Other appli- 
cations of the same method will suggest themselves to 
suit requirements. In Vavasseur’s rifling machine, this 





principle is carried very far. This machine consists of 
rests for supporting the gun to be rifled in a horizontal 
position, and a long bed for carrying the travelling head 
of the tool bar. A simple or duplex cutting tool, shaped 
to the form of the cross section of the ritling, is fixed 
almost on the front-end of the bar only a guide which 
exactly fits the bore of the gun being in front of it. To 
the extreme other end of the bar is fastened a toothed 
wheel, into whose teeth there gears a rack. The rack 
forms part of a rest working in vertical guides, and on 
the rest are rollers which run on the rifling bar or copy. 
To make uniform rifling this bar has a straight-edge, but 
is suitably inclined; for rifling of increasing twist it 
becomes a curve. The cutting bar is sent into the gun 
by a long leading screw and brought out again, cutting as 
it comes, by the reverse motion of this screw. It will at 
once be seen, that as the rest carrying the rack is pulled 
up along the inclined or curved bar, the rack is raised and 
causes & partial revolution of the cutting bar. The result 
is a spiral groove in the barrel. 

The copy is probably more frequently and advanta- 
geously employed for drilling than for any other opera- 
tion. The forms it takes for this purpose are exceedingly 
numerous ; we will merely indicate their general nature. 
The drilling copy consists essentially of a plate or plates 
having holes bushed with hard steel arranged at definite 
distances from one another. The simplest jig consists of 
a single plate with two bushed holes in it; the applica- 
tion is limited; more usually there are two somewhat 
similar plates and sides, the space between them forming 
a box which is adapted to receive either a rough casting 
or forging, or a partially machined article. This box 
copy may become further complicated by having several 
drilling holes in each of its sides, and perhaps rectangular 
or other shaped holes, also bushed with hardened steel, for 
regulating a slotting tool. The size and the cost may 
become very considerable. Occasionally drilling copies 
are used in places inaccessible to a machine, and the 
work has to be done by a hand automatic brace. In this 
case, as a rule, the drilling post forms part of the 
copy, the centres being accurately placed so that the 
drill works squarely through the hole. In all cases of 
drilling with copy a twist drill should be used by prefer- 
ence; failing that, of course, the drill used must have an 
accurately cylindrical part to fit the bushed hole. A 
rhymer should without exception. follow the drill if fiae 
work is desired. The manufacture of drill copies re- 
quires a considerable amount of skill and care. The 
method adopted as a rule is to drill the holes in the body 
of the copy as accurately in position as possible. Plug 
gauges are then placed in these holes, and the distance 
between them carefully measured. Correction is gene- 
rally required, and this is made by boring the holes out a 
size larger, making the necessary correction. This may 
have to be repeated till exact accuracy is obtained. 
Bushes of steel are then turned to suit these holes, 
their exteriors and interiors being exactly concentric. 
The inner hole is made at first a slight fraction less than 
the size of the drill it is to suit. These bushes are then 
hardened, and the bore ground out to the exact size 
required. They are then driven firmly into their position 
in the copy. Excentric bushes are occasionally used to 
facilitate the adjustment of the distance apart, but do not 
appear to be much approved. Occasionally an indepen- 
dent bush of a smaller diameter is used for insertion in a 
larger bush to secure concentricity of two holes. 

A very interesting form of copy is that used for securing 
interchangeability of screwed parts which must bear an 
exact relative position to each other. The thread on all 
the male parts is started from the same point in the cir- 


cumference, and to secure that the thread in the hole | P® 


commences from the corresponding point, a plate like a 
drilling plate, but with a screwed hole instead of a plain 
one, is used; this is put in the right position over the 
hole, and the tap screwed through it. Itis evident that 
in all holes tapped with the same plate, the screw-thread 
must start at the same point in the circumference. 

It would be impossible in the space available to give 
any very accurate description of the many various forms 
that copies take, and their formation is, as a rule, a 
matter which must lie in the hands of each manager, it 
being nearly always necessary to make them to suit 
certain requirements; but we trust we have written 
enough to show those who are not yet well acquainted 
with copy work that its advantages are considerable and 
its application not difficult. A good manager has it in 
his power to design copies which may be serviceable for 
more than one job, and not infrequently if the drawing- 
office is kept posted in the nature of the shop tools, it can 
arrange for an article made originally for one purpose 
being employed for another. Of course, in work where 
interchangeability is necessary the copy is absolutely 
essential, but we feel persuaded that employers would 
find it economical in the long run to make parts inter- 
changeable even when there is no absolute necessity 
for their being so. The time gained by the possibility of 
making all parts practically independently of each other 
would cover the comparatively small outlay on copies 
and gauges. 








A Lorty Rattway Viapuct.—The most noteworthy feature in 
connection with the new Prussian State railway, which is now in 
course of construction between the industrial centres of Remscheid 
and Solingen, will be the viaduct spanning the Wupperthal at the 
little town of Miingsten. When completed the structure will enjoy 
the distinction of being the loftiest of its kind on the European 
continent, eclipsing, both in height and width of its main arch, 
the celebrated Douro bridge at Oporto, It will, moreover, prove 
the most costly piece of work hitherto undertaken by the Prussian 
State Railway Department. The total height of the Douro bridge 
is 62 metres, or about 204ft., whereas the viaduct at Miingsten 
will attain an altitude of 107 metres, or about 353ft. As regards 
the span of the centre arch, the one at Douro measures 160 metres, 
while that at Miingsten will be 170 metres. Upwards of 1700 tons 
of ironwork will be required for the principal arch, and the total 
quantity of iron employed on the viaduct generally will amount to 
4000 tons. Six colossal side pillars will form a support for the 
remaining portion of the bridge. The cost of the viaduct is esti- 
mated at 2,500,000 marks, or £125,000. 





COMBUSTION OF BITUMINOUS COAL IN 
BOILERS. 


THE quantity of smoke issuing from chimney shafts, and 
the number of articles upon ‘‘ Smokeless Combustion,” make 
it apparent that there is considerable difficulty in so arrang- 
ing the apparatus and conditions as to obtain such perfect 
combustion of the fuel that no smoke shall escape from the 
boiler chimney, while at the same time only a slight excess 
of air and no unconsumed gases shall be found on analysing 
the products of combustion. 

Why is it difficult to obtain smokeless combustion? A 
little consideration of the composition and physical pro- 
perties of coal, and the amount of air required for its com- 
bustion will give the reason. Take, for example, a Lancashire 
coal of the following chemical composition :— 
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Calculating the quantity of air required for the perfect com. 
bustion of this coal, we find that 1 lb. of coal requires— 


Coal. Air required. 
Ib Ib. Ib. Ter cent. 

Fixed carbon... .. .. ‘6198 .. 7°1806 .. 7°1896.. 61°1 
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1 1b. of coal requiring 121b. of air to burn the hydrogen to 
water and the carbon to carbonic acid. 

From these calculations it would appear that if 12)b. of 
air were admitted for every 1lb. of coal, combustion would 
be perfect, but as the volatile portion of the coal is liberated 
before the fixed carbon is consumed,* and the volatile gases 
require a larger proportion of air than the fixed carbon, the 
time in which each of these constituents are consumed must 
be taken into account. In the case of a boiler consuming 
121b. of coal per minute, and assuming that all the volatile 
gases are given off and consumed in one-quarter of a minute, 
the amount of air required would be as follows :— 
First-quarter of minute for volatile matter— 

= 12 x 4°756 = 57:072Ib. of air. 

= 749 cubic feet, or at the rate of 2996 cubic feet 

per minute. 
Three-quarters of a minute for the fixed carbon— 
12 x 7°1896 = 86°275 Ib. of air. 
1133°64 cubic feet, or at the rate of 1511 cubic 
feet per minute. 

The total quantity theoretically required = 1904 cubic feet 
r minute. 
From these figures it will be seen that if the air supply is 
so regulated as to consume the volatile gases perfectly —2996 
cubic feet per minute—the quantity of air per pound of coal 
is greatly in excess of that theoretically required by the coal. 

This excess of air carries off heat, and leaves it to be deter- 
mined whether it is more economical to reduce the supply cf 
air, thus allowing some combustible gases to escape, or have 
smokeless combustion with excess of air. If the volatile 
matter and fixed carbon burned away at a uniform rate, of 
course the air supply could be easily regulated, but this is 
not the case when coal is burned directly with air. It may 
be said that admitting the supply of air for the volatile 
matter above the fire grate and that for the fixed carbon 
below and through the fire would solve the difficulty, but 
again the unequal rate of burning renders this impossible. 

In the case of firing by hand, where, say, 100 Ib. of coal is 
put on the fire at a time, it is doubtful whether it would be 
possible to admit the large quantity of air necessary for the 
volatile gases in time to consume them before they escaped 
from the chimney. 

It is the usual practice to allow 24 lb. of air per lb. of coal, 
instead of the 12 1b. theoretically necessary, and this is in 
agreement with the foregoing calculations; but even this 
amount of air, as a constant supply, will not give smokeless 
combustion unless the coal is put on the fire in small portions 
at a time, or is fed continuously by mechanical stokers. The 
extra 12 lb. of air carries away heat equal to about 9 per cent. 
of the heating power of the coal in this example, the calorific 
value of the coal being about 16,000 heat units. 

Weight of air. Temperature. Specific heat. Heat units. 
12lb x 500 deg. Fah x 238 = 1428 

The quantity of air necessary for the perfect combustion of 
any coal therefore depends upon the proportion of volatile 
matter in the coal, the rate at which this volatile matter 1s 
given off in the hot furnace, and the rate at which the fuel 
1s put upon the fire; the perfect admixture of the air with 
the gases, and the heating of this air also tend to minimise 
the quantity of air necessary to prevent the escape of smoke 
from the chimney. 


Wl 








An electric street-cleaning car has recently been in- 
troduced in the streets of New York. The car is fitted with a 
trolley and also accumulators, so that it can be used on any tram 
lines, The idea is to sweep the street from kerb to kerb inwardly 
toward the tracks, then when the self-loading car passes over the 
tracks it takes up the refuse and conveys it away. 





* Asample of Newcastle coal lost 48 per cent. on heating to 7:0 deg — 
ro deg. Fah , and 46 per cent. at from 1000 deg. to 1200 deg. Fah.— 
esner. 
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ORE SHIPPING PIERS ON THE CANTABRIAN 
COAST. 

THE extension of the iron ore mines in the Bilbao district 
to the north and west of the older workings has in several 
instances rendered it necessary to adopt special means for 
shipping the produce; as the mines are out of reach of the 
railways and staiths on the Nervion river, provision has to be 
made for rapid loading at piers on the open sea without 
shelter in anything like heavy weather. Our illustration on 
page 362 represents one of the earliest of these piers, that at 
Salta Cabello, in the province of Santander, belonging to the 
Setares Mining Company, whose mines are situated in the 
high ground west of Sommorostro, at a distance of 2°1 miles 
from the coast, and 853ft. above the sea level. 

The ore is rather siliceous, and makes a considerable pro- 
portion of small stuff which is concentrated by washing, a 
daily average of 297 tons of clean ore being obtained from the 
treatment of 600 tons of clay, apart from about 120 tons of 
fine stuff, which is at present lost in the discharge water from 
the washers. The dressing-floors at Onton are 225ft. below 
the mine, and are connected with it by a self-acting incline 
601 yards long, on a gradient of 1 in 2:2. Five tubs contain- 
ing 11} tons of wash-dirt are sent down at a time ; the return 
trains consist alternately of empty tubs and 10-ton loads of 
washed ore. 
ground, is effected in three stages, comprising a railway and 
inclined plane to the brow of the cliff, and a cage drop down 
the face of the latter to the depét at the inner end of the 
pier. The railway and incline, both of 30in. gauge, are laid 
with steel rails weighing 301b. to the yard, the former being 





The descent to the sea being over very rough | 
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rate of 200 tons per hour; the supply being brought down 


| from the mines in 10 cwt. tubs by an endless chain road, 


3280 yards long, with a total fall of 1148ft. The largest 
example is, however, that at Onton, which is now being built. 
The truss—weighing 400 tons, 328ft. long, and projecting 
213ft. from the abutment—is being constructed and erected 
by the Sociedad Vasco-Belga, of Miravelles, Bilbao, who have 
also built the pier at Castro Urdiales. 








THE TRIALS OF H.M.S. POWERFUL. 


In last week’s issue we stated that the second official 
thirty hours’ run would take place on Friday and Satur- 
day, the 2nd and 3rd inst., and that we hoped, therefore, 
to place the results before our readers in this issue. In 
this hope we are disappointed, as the inclemency of the 
weather in the Channel has caused continual postpone- 
ments. Before this official run at 18,000 indicated horse- 
power takes place it is proposed to submit the ship’s 
machinery to a preliminary trial of a totally unofficial 
nature, and this trial will probably take place as we are 
going to press, if the weather shall have sufficiently 
improved. We shall not report on this particular run in 
any detail, as it is simply for the satisfaction of the con- 


| tractors, the Naval Construction and Armaments Com- 


14 miles long, with a gradient of 1 in 100—S2ft. fall—and the | 


latter 733 yards at lin 5, giving a total fall of 407ft. Loco- 
motive haulage is used on the upper railway ; the ore wagons 
containing 24 tons each are drawn in trains of 44—110 tons 
net load—to the head of the incline, where they are passed 


down in sets of four—10 tons net—and discharged into the | 


cage tubs containing 33 cwt., which are lowered singly to the | this vessel only, there is no radical difference between her 


depot in connection with the land end of the pier, 182ft. 
below. 

_The pier is an unequal armed steel cantilever truss, with 
diagonal and transverse bracings 203ft. long over all, and 
overhanging the masonry abutment 95ft. at the sea end, 
which is 36ft. above high-water level. The platform, 16}ft. 
wide, is laid with three lines of rail of 2ft. gauge, converging 
into two at the end over the spout. The loaded tubs received 
from the drop, and others filled from the five loading hutches 
of the depdt, run on these lines, and are emptied into the 
hold of the steamer moored off the pierhead. By these 
arrangements, as much as 2158 tons have been loaded in 
seven hours, and 3000 tons could be handled in twelve hours. 
During the year 1895, 250,463 tons were shipped at this pier, 
and the total since January, 1888, when operations commenced, 
has been 1,412,736 tons. The works have been carried out 
under the direction of Don Juan M. Allende, of Bilbao; the 
superstructure of the pier, weighing 174 tons, having been 
designed and constructed by M. Auguste Lecocq, of Hal, 

elgium. 

Piers generally similar in form and size to that of Setares 
have since been erected at Castro Urdiales and Castro Alen, 
the leading dimensions of which, with others are shown 
by Figs. 4 and 5 above. At Dicido a much larger one 


weighing 300 tons, and projecting 148ft. seaward, replacing 





an iron screw pile pier which was destroyed by the gale of 
December 30th, 1894, was completed and began work in 
March last. 


This has two platforms, and it ships ore at the 


| remarks on this remarkable ship. 


pany, which naturally desires thoroughly to test the 
machinery at high power before commencing the pro- 
longed official tests. 

In the absence, therefore, of the promised trial reports, 
we must content ourselves with appending a few additional 
It should be borne in 
mind, however, that, although this is written on board the 
Powerful, and our allusions to the machinery apply to 


and her sister, the Terrible, now in the fitting-out basin 
at Portsmouth Dockyard, and somewhat further advanced 
as regards equipment. And we shall here take the 


| opportunity of correcting the statement in last week's 


issue that the Powerful would be the first of the two 
ships to be completed. This, we regret, is an error, as 
such a state of things is exceedingly unlikely. The 
engines of the Terrible are undergoing repair, it is true, 
but not of so extensive a character as such a statement 
implies. 

Although engineering interest in this new type of first- 
class cruiser for her Majesty’s fleet is chiefly centred in 
the performance of the Belleville boiler plant, other 
factors in rendering these ships conspicuous are their 
great size, their enormous engine power, and con- 
sequently high speed. It will perhaps not be superfluous 
here once more to give the leading figures of the type. 
Firstly, as regards size, the length is 500ft. epee] 
Lge Sarcoma 538ft. over all, and the beam 71ft., giving | 
a displacement at 27ft. draught of 14,200 tons. It is | 
interesting to compare this, bearing in mind the absence | 
of armour, with the displacement of the heavily-armoured | 
battleship Magnificent, of which it falls short by only | 
700 tons. The length far exceeds that of any previous | 
cruiser in our Navy, as the nearest approach to it is the 


‘Blake type of vessels, Which are 375ft. long, and those | 





of the Edgar class, which are 360ft. long. If we look 
abroad, the United States cruisers Columbia and 
Minneapolis are the only ships to which the Powerful 
bears any strong resemblance, and these are shorter by 
88ft. and their displacement not quite 7500 tons, while 
the nearest to which our neighbours on the other side of 
the Channel arrive is found in the first-class cruiser Tage, 
390ft. long and 7345 tons displacement. The Russians 
beat this with their armoured cruiser Rossia by 90ft. in 
length and nearly 4800 tons in weight, and although 
some may argue that it is hardly fair to quote the last- 
named vessel, partaking as she does of the battleship 
breed, the comparison may nevertheless serve an illustra- 
tive purpose, especially as there is no unarmoured 
cruiser proper in the Russian Navy with which the 
Powerful can be for a moment compared. The German 
fleet has its Kaiserin Augusta, 393ft. long, of 6052 tons 
displacement, and Italy its cruiser Italia, 400ft. long, and 
of 14,387 tons displacement, which is due to her armour, 
and on this account comes into the same category with 
the Rossia, as hardly a fair competitor. All other navies 
are far behind, and further comparisons are therefore 
unnecessary. 

In appearance the Powerful and Terrible worthily 
represent all that their names imply; the four large 
funnels and high freeboard fore and aft conveying some- 
thing of the former attribute, the prominent ram and 
numerous gunports, a good deal of the latter. The lines 
at the bow and stern are very graceful, suggesting the 
liner rather than the warship. It was noticeable when 
steaming at 15 knots speed, during the thirty hours’ 
coal consumption trial which we reported last week, that 
there was hardly any bow wave at all, the curved stem 
cutting the water like a knife. 

The hull is entirely built of steel, and her bottom is 
wood and copper sheathed to well above the water-line. 
About half its length is devoted to propelling machinery 
space, the remaining half constituting the magazines 
forward and aft, provision stores, and auxiliary machinery 
spaces. To go more into detail, there are forward of the 
boilers and above the protective deck chiefly store-rooms. 
On the orlop deck, that is below the protective deck, and 
immediately abaft the collision bulkhead, is situated the 
capstan machinery, which consists of one compound 
engine by Messrs. Napier Bros., of Glasgow, who also 
supplied the windlasses and another similar capstan 
engine aft. 

Aft of this, on the same deck, are the torpedo air com- 
pressors and reservoirs, occupying the whole width of the 
ship, which is here very much reduced, and divided 
off by successive partitions, and on the same level are 
the forward submerged torpedo-room, and the forward 
thwartship ammunition passage. The space below is 
devoted to shell-rooms and magazines. It should be 
mentioned that the ammunition passage above alluded 
to forms part of a means of communication which on 
this deck entirely surrounds the engine and boiler space, 
following in plan the curved shape of the vessel, being 
distant from the side by the width of the wing compart- 
ments only. The value of such a passage as this below 
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both water-line and protective deck, extending for the 
whole distance from the forward to the after-ammunition 
hoists, and furnishing a quick and ready means whereby 
the guns forward and aft can be served not only by the 
magazines below them, but also respectively by the 
magazines aft and forward; and the port and starboard 
broadside quick-firers from either end of the ship, with a 
choice of two ways round, cannot be over-estimated. 
Another similar passage, running fore and aft on each 


side of the ship, but nearer the centre line than the first- | 


mentioned, is on the protective deck, deriving consider- 


able protection from the coal bunkers against the side | 
which project inboard over the boiler space, and atone | 


for its otherwise unprotected situation. 
great convenience in getting about the ship, apart from 
considerations of engagement with an enemy. 


To return to the orlop deck. Immediately abaft the | er th 
| being on the main deck amidships. 


engine-rooms is the after thwartship ammunition passage 
joining up the side passages already mentioned, then 
another, z.¢., the after, submerged torpedo-room and the 
tiller compartment. Here is the hand steering gear, by 
Bow and McLachlan, of Paisley. 

The rest of the space is occupied by stores, shell-rooms, 
and magazines, just as it is forward. 

The Belleville boilers, forty-eight in number, are 
divided up into eight groups, 7.e., four groups of eight 


boilers each and four others of four boilers each, each | 


group in its own compartment. 

The latter four groups are foremost, being arranged 
side by side, like peas in a shell, and fired athwartships. 
There are thus two rows of eight boilers back to back, 
facing outboard, and separated from one another by the 
longitudinal bulkhead, and again divided by a transverse 
bulkhead between the fourth and fifth thwartship pairs, 
giving four stoking spaces. The remaining four groups 
of eight boilers each are arranged for fore-and-aft firing ; 
a midship section showing four boilers divided in the 
middle, of course, by the longitudinal bulkhead. Thus, 
those facing forward are necessarily placed back to back 
with those facing aft, except the foremost and aftermost 





It is besides a |} 


ones well astern. The broadside casemates for 
these guns—of which there are four, form shallow 
sponsons standing out from the ship’s side. The four 
remaining 6in. guns are in casemates on the upper deck, 
immediately above those on the main deck. These have 
Qin. armour at the back to protect the gun crews from 
splinters of shell, &c. Ammunition is brought to these 
guns through armoured trunks, those for the upper deck 
guns being at the back of the main deck casemates. In 
addition to the armament above detailed, there are four 
submerged torpedo tubes. 

The ship is electrically lighted throughout, the electric 
engines being of the compound type, coupled direct to the 
dynamos, and each capable of maintaining when running 600 


| ampéres with an electromotive force of 80 volts at 300 


revolutions a minute, two sets being in connection with 
the main engine-room under the protective deck, a third 


The lighting installation consists of 800 50-candle and 


| 16-candle power lamps, on the double-wired system. 


| Mast-heads, military tops, semaphores, telegraphs, com- 
passes, side lights, and signal lanterns are all separately 
lighted, and under control from the deck. Six search- 
lights of 50,000-candle power each are fitted, two on the 
forward, two on the after bridge, and two on the top of 
each mast, each being capable of projecting a beam of 
light right round the horizon. Electric motors are used 
throughout the vessel, not only for training and elevating 
the large guns, but also for the ammunition hoists. The 
submerged torpedoes will be fired by electricity from the 
directing-house on the conning-tower. 

A complete system of supplying fresh and exhausting 
foul air is carried out throughout the ship by means of 
air and exhaust trunks and fans. Provision is also made 
for thoroughly ventilating the double bottom of the ship. 
A complete installation of air-compressing machinery for 
charging the torpedoes is fitted, consisting of engines 
| worked at full boiler pressure, 2601b., driving air pumps 

of large size, which are capable of delivering air to the 
| charging columns at 17001b. pressure per square inch. 
Other auxiliary machinery 
consists of coal and ash hoist- 
ing engines, boat hoisting 
winches, workshop engines, 
«xe. 

The general arrangement of 








the engines will at once be 
understood from the double- 
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sets whose backs are against the thwartship bulkhead. 
There are thus two stoking spaces in each compartment, 
which, with the four previously mentioned appertaining 
to the sixteen foremost boilers, make twelve in all for 
four boilers each. 
watch ; and experience has proved that if the men 
replenish the fires every four minutes by the clock—on 
which an external dial has been improvised by the engi- 





In each of these six stokers form a | 


page view of them which we 
gave last week. The dia- 
meters of the cylinders are 
as follows : — High-pressure, 
45in.; intermediate pressure, 
70in.; and the two low pressure, 76in., all having a piston 
stroke of 48in. They are made of tough cast iron, 2in. 
thick, and have liners of the same material, but of a 
hard and close grain, with a tensile strength of about 
12 tons. As previously stated, the cylinder arrangement 
| is :—High-pressure forward, intermediate next, and the 
two low-pressures aft. They are each supported on four 





| cast steel columns of hollow box form, to which the 


neer officers of the ship, dividing the hour into fifteen | 


periods of four minutes each, to which the chief and leading 


stokers see that their men adhere by recommencing | 


going round their four boilers at the expiration of every 
period—perfect uniformity of pressure can be maintained. 
It should not be forgotten that during the entire thirty 


hours’ coal-consumption trial at 5000 indicated horse- | 
power—which we reported last week on page 337—two of | 
the men in every stokehold practically did not assist at | 
the fires at all, all of them being entirely occupied in the | 


weighing of the skids of coal, a process which was reli- 
giously observed throughout the trial, one skid being 
weighed out of every three that were replenished from the 


bunker before being emptied on to the floor plates, the | 
number filled and used being also “tallied” by him, | 


while a second stoker was placed in charge of the air 
compressor ; so that it was practically one man, one 
boiler. 

The position of the screw shafting with respect to the 
centre line of the ship is such that at its forward or 
engine end the distance between the shafts is 17ft. 6in., 
while at the propellers the shafts have diverged to 28ft. 
apart, thus having a splay of 10ft. 6in. 


whole length. The diameter of the propeller shaft is 
20in., and that of the intermediate 18}in.; the former | 
being carried by A shaped supporting brackets of 
phosphor-bronze, and the intermediate by the ordinary 
tunnel carriages, the propeller shafts being cased with 
brass, and the intermediate ones running in bearings | 
lined with white metal. The length of shafting from 
crank shaft end to the centre of propellers is about | 
117ft. 6in. 

The propellers, which are three-bladed, and 19ft. 6in. in 
diameter, have bosses of gun-metal and blades of | 
manganese bronze, and their rotation, in both this vessel 
and her sister ship the Terrible, is, contrary to the 
ordinary practice, inwards, this alteration being warranted 
by the results of experiments lately made by the 
Admiralty. 

The armament of the Powerful, which is very formid- 
able, is located on the main and upper decks. It consists 
of two 9°2in. 22-ton breech-loaders, twelve 6in., sixteen 
12-pounder, and twelve 3-pounder quick-firing guns, | 
together with nine machine and two field-guns. The two | 
9°2in. guns are placed, one forward and one aft, on the 
upper deck. The armour for the protection of their bases 
is composed of four segments of rings, 15ft. 6in. in | 
diameter, and 2ft. Gin. deep; the shields for their | 
protection being raised above this. The twelve 6in. guns | 
form the chief fighting element of the ship; eight of 
them being placed on the main deck—four on each 
tide. The two pairs forward and aft are fitted for a | 
wide range ahead and astern, for which the sides of 
the ship have been recessed, so that the foward | 
guns may be pointed we'l ahead and the after! 


The shafts also | 
dip forward in a fore-and-aft direction about 4ft. in their | 
| and for the high-pressure are of the piston type, those for 


| round in eight minutes. 


piston-rod guides are bolted. The bed-plates which carry 
these columns are practically a continuation of the main 
bearing brackets, andare steel castings of channel section, 
connected together by distance pieces. The crank-shafts 
run in gun-metal bearings lined with white metal. The 
pistons are of cast steel and of a hollow conical shape, and 
the piston and connecting-rods—both of forged steel—are 
1lin. in diameter, the latter having adjustable bearings at 
both ends, and a length of 7ft. 9in.; this shortness being 
necessitated by the tops of the cylinders having to be 
kept below the protective deck of the ship. 

The engine crank shafts are 20in. in diameter, and 
crank pins 22in.; the former having a 10in., and the latter 
a 14in. hole through them. The crank shafts are made 
interchangeable, and are carried in bearings 23in. long. 
The diameter of the thrust shafts is 18}in., and the 
thrust bearings have nine collars, with caps of the horse- 
shoe type. The sequence of cranks, commencing from 
forward, is :—High-pressure, forward low-pressure, inter- 
mediate and after low-pressure; this giving the high and 
intermediate cranks opposite, and the two low-pressure 
also opposite one another, the high and low-pressure ones 
being at right angles. 

The slide valves are placed forward of each cylinder, 


the intermediate and low - pressure cylinders being 
ordinary double- ported valves, with balanced relief 
frames at their backs. They are actuated by ordinary 
double excentrics and link motions, the reversing levers 
being provided with screw gear so that each valve may be 
linked up independently, and the engines can be reversed 
either by hand or steam power. The turning engines, 
which are double-cylindered, are fitted on the after low- 
pressure columns, and are capable of turniag—with 
150 lb. steam pressure — the main engines completely 
Metallic packing is employed in 
all stuffing-boxes throughout the engines. 

The cylinders are stayed to each other in such a way 
that their expansion under steam is allowed for in the 


| struts by which they are connected; and the usual ram 


stays fitted to connect the forward engine cylinders with 
the athwartship’s bulkhead are, in the case of the 
Powerful, made of steel wire ropes shackled up to the 
engine sides. Each set of engines has two air-pumps, 
one worked from the high-pressure piston-rod crosshead, 
and the other from the forward low-pressure one. 

The main surface condensers, of which there is one to 
each set of engines, are located in the wings of the vessel 
in line with the intermediate cylinders, and have each a 
cooling surface of 12,500 square feet. They are con- 
structed of plates of naval brass riveted together, and 


| the brass tubes through which the cooling water passes 


are jin. external diameter. The condensers are connected 
to the two low-pressure cylinder exhaust pipes by one 
junction pipe. 

The circulating or cooling water for the condensers is 


delivered by four centrifugal pumps of 24in. diameter, 
each driven by independent engines, and capable of 
supplying an aggregate of 6000 tons per hour. At the 
extreme after end of the engine space, on either side of 
the ship, two auxiliary condensers are placed in the wings 
for receiving the exhaust steam from all the auxiliary 
engines. These havea cooling surface of 8000 square feet, 
and are supplied with circulating water by two 29in. 
centrifugal pumps. 








AN INTERNATIONAL SUBMARINE TELEGRAPH 
MEMORIAL. 


THE Earl of Selborne presided on ‘Tuesday at Winchester House, 
Old Broad-street, at a meeting convened to promote the establish- 
ment of an International Submarine Telegraph Memorial, Among 
those present were the Marquis of T'weeddale, Sir A. Leppoc 
Cappel, Sir J. R. Robinson, Sir Eyre M. Shaw, Sir H. C. Mance, 
Mr. F, A. Bevan, Mr. W.S. Cunard, Mr. C. W, Earle, Mr. Edmund 
Etlinger, Mr. A. Siemens, Mr. George Draper, Mr. Willoughby 
Smith, Mr. G. von Chauvin, Mr. A. R. Hardie, Mr. Ansell, Mr, 
T. A. Bullock, Mr. A. R. H. Mackay, Mr. Richard Collett, Mr. «, 
Gerhardi, Mr. T. H. Wells, Mr. 'T. Finnis, Mr. R. 'T. Brown, Mr, 
G. 8. Colvin, Mr. Latimer Clark, Mr, Francis Moll, Mr. O. Moll, 
Mr. Louis Floersheim, Dr. J. A. Fleming, Mr. Charles W. Stronge, 
Mr. C. Burt, Mr. John G. Griffiths, Mr. John Newton, Dr, 
Alexander Muirhead, Admiral W. J, L. Wharton, and Mr, G. k, 
Neilson, hon, secretary. : 

The Chairman, in opening the proceedings, desired especially to 
point out that the proposed memorial was strictly international, a 
memorial in which all the civilised nations of the earth proposed 
to take part, in order to put on record their respect for the great 
invention of submarine telegraphy. lt was proposed to connect 
the memorial especially with the names of three men—names most 
familiar to them all—Mr. Cyrus Field, to whom, he believed, 
the first conception of the idea was due; Sir John Pender, who 
risked his capital in the enterprise and in the extension of sub- 
marine telegraphy, and who was the prime mover in covering 
the earth with the network of cables which now connected 
the different ends of the world together; and Sir James 
Anderson, who, as the captain of the Great Eastern, prover 
among other things, that some of the scientists were wrong, 
for whereas the latter maintained that it was impossib!: tv 
raise a cable when it was once laid, Sir James Anderson de- 
monstrated that it could be done by raising it. The first Channel 
cable was only laid in 1851, and the mileage of submarine cable 
now was no less than 162,000 miles, while the capital invested in 
them was not far, if at all, short of '£40,000,000. All who were 
connected with commercial undertakings and with the administra- 
tion of Governments knew the importance and the value of sub- 
marine telegraphy, but he doubted if any of them wer 
able to conceive what the final effect on the human rac 
of this great invention was going to be. It had caused a 
revolution in the science of government. Formerly, when 
generals led their armies into the field, responsibility was 
on them only; they had to make the best of the materials which 
their Governments put at their disposal; diplomatists had to 
evolve a policy on general lines for themselves and work it out; 
governors of colonies, when once they landed on the shores for 
which they had sailed, had a perfectly free hand, and if they 
committed any serious error of judgment or crime of action it 
would be years before they could be brought to account. Now, 
however, all these men were at the end of a wire, which terminated 
in the capital of the country to which they belonged; and some- 
times he doubted whether they joined in the chorus of jubilation 
over the invention of submarine telegraphy. He understood 
that the best naval and military authorities of all the Powers 
said that the first Power which engaged in war would find itselt 
cut off by its opponent from those with whom communications 
were desired to be held. Let them in that case consider the 
position of generals, diplomatists, and especially of governors, who 
from their first entrance on their careers had been able to com- 
municate with their Governments whenever they had found it 
necessary to do so, and thus divest themselves of responsibility. 
Most strictly was submarine telegraphy, and telegraphy generally, 
a gift of Queen Victoria’s to the British Empire and the human 
race ; and it was certainly one of the greatest triumphs of her 
reign, and one of the principal achievements of the human race, 
which would for ever make her reign memorable. 

Mr. Neilson then read letters which had been received from Dr. 
von Stephan, Secretary of State for Posts, Germany ; Mr. Ernst 
Daniel, Royal Hungarian Minister of Commerce ; M. F. Depulley, 
of the Compagnie Francaise des Cables Telegraphiques ; General 
Eckert, president of the Western Union Telegraph Company ; 
and from other gentlemen associated with various branches of 
telegraphy, who cordially approved the proposed memorial and 
promised their assistance. 

Lord Tweeddale afterwards proposed the appointment of an 
executive committee with power to add to their number, the names 
submitted including those of Lord Peel, Lord Kelvin, Lord Tweed- 
dale, Lord Sackville Cecil, Sir Robert Herbert, Sir John Robinson 
Sir Eyre M. Shaw, Mr. J. C. Lamb, Mr. William Andrews, Mr. F. 
\{. Bevan, Mr. G. von Chauvin, Mr. C. W. Earle, Dr. J. A. 
Fleming, Mr. J. Denison Pender, Mr. William Shuter, Mr. E. M. 
Underdown, Q.C., Mr. John Newton, and the President of the 
Institution of Civil Engineers. 

Mr. von Chauvin seconded the motion, which was agreed to. 

A letter was afterwards read from Professor Silvanus Thompson 
heartily supporting the movement, and suggesting the application 
of a portion of the memorial fund to the erection of a permanent 
home for the Institution of Electrical Engineers, ‘‘ whose inception 
began amongst telegraph engineers, and which cherishes the pro- 
gress of submarine telegraphy as a foremost branch of its aims.” 

Mr. Ansell said he doubted if this proposal would meet with tho 
approval of telegraph men. If funds could be raised to found the 
home referred to, it would no doubt be greatly in the interest of 
electricians generally, but this was a matter which had nothing to 
do with the proposal before the meeting. 

The Chairman, in answer to Mr. Burt, stated that when the 
executive committee had considered all the suggestions which 
might be made to them, and had decided on making a recom- 
mendation, the matter would again come before the general com- 
mittee for final approval. 

Bs vote of thanks to the chairman brought the meeting to a 
close, 








THe RoyaL AGRICULTURAL SocteTy: TriaLs oF Potato 
Ralsers.—As the result of the trials of potato raisers, which have 
taken place this week at Leicester for the prizes offered by the 
toyal Agricultural Society of England, the judges, Messrs. W. C. 
Brown, James Hope and James McConnell, have awarded the first 
prize of £20 to Messrs, Alexander Jack and Son, Maybole, N.B., 
for their potato raiser, price £14; and the second prize of £10 
to Messrs. Powell Brothers and Whitaker, Wrexham, for their 
potato raiser, price £13 1339 

DEATH OF Mr, CaALVERT.—We much regret to have to announce 
that Mr. Thomas Calvert, the late senior partner of Calvert, Harris 
and Co., engineers, Cannon-street, E.C., died suddenly last Sunday 
morning at his residence at Honor Oak Park, in his fifty-fourth 
year. The deceased gentleman was for many years manager of 
Appleby Bros. When he left this firm he started in business for 
himself, became managing director of Stother and Pitt, Bath, for 
five years, and for many years past has acted as the London repre- 
sentative of Wm. Jessop, and Sons. Apoplexy was the cause of 





death. 
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TORKING ALTERNATORS IN PARALLEL AT 
bale HASTINGS. 


On Saturday last a number of those interested in electrical 
engineering problems visited Hastings, on the invitation of 
Mr. L. Andrews, the engineer and manager of the Hastings 
and St. Leonards Electric Light Company, Limited, for the 
purpose of seeing a demonstration of the use of the new 
switches which he has specially designed for lessening the 
difficulty of switching alternators into parallel. We do not 
intend to give a general description of the station, which is, 
however, one of the oldest in the kingdom, having been 
started in 1882, but it will be well to say @ few words about 
the plant. The station is small, and situated upon rising 
sround close to the railway near Hastings Station ; it has 
now a tall chimney, but formerly had one not taller than an 
ordinary house chimney. Brush series machines were 
formerly used, but these were taken out some time ago, and 
at present the plant is as follows :— % j 

Steam-generating plant, three Babcock and Willcox boilers ; 
one 250-1.H.P., one 160-I.H.P., and one 140-I.H.P.; the two 
smaller have 4in. tubes, and the large boiler 3in. tubes. 

In winter all the boilers are required, but in case of neces- 
sity, the two larger boilers can be made to do the work. The 
steam pressure used is 145 1b., and we were informed that 
full working pressure had been got up from cold water in the 
largest boiler in 17 min. : : ‘ 

The grate area of this boiler is Sft. Gin. by 6ft., equivalent 
to 51 square feet, and the total heating surface is 2500 square 
feet. The chimney stack is 120ft. high, and 7ft. square 
inside, so that it is of ample size to allow for extensions of 
the plant. Three adjoining properties have already been 
secured with a view to future enlargement of the station. 
Coal is a somewhat expensive item at Hastings, best Welsh 
costing 24s. The coal we saw in use cost 21s., and Llan- 
gennech coal, 17s. 10d. All these are prices delivered at the 
works. On heavy loads, 7:8 to 8-2 lb. of water are evaporated 
per lb. of coal from and at 212 deg. Fah. 

All the water used is measured through a pair of tanks 
with special apparatus designed by Mr. Andrews. This 
measurement is very important, as the water is obtained 
from the Public Supply Company, at a cost of 1s. 6d. per 
1000 gallons. The Electric Light Company has a well, but it 
is not now available, as it is being boreddeeper. The electri- 
city generating plant consists of Raworth compound steam 
engines, driving — alternators, with Brush exciters, by 
means of ropes. All the plant was supplied by the Brush 
Company. 

Passing now to the special object of our visit, Mr. Andrews 
told us that one of his chief difficulties had been to get the 
Mordey alternators to work in parallel. Switching a second 
machine in was a very delicate matter, and could only be 
entrusted to a person who had had some considerable practice, 
for if the machine were switched in at the wrong instant, and 
therefore when out of step with the already supplying 
current, the machine caused such a loud hum or roar that it 
alarmed people in the neighbourhood, and might, of course, 
also fuse the cutouts. He was unable to find any suitable 
switch upon the market, and the switch which he is now 
using is the outcome of about two years’ experimental study, 
under practical working conditions. One or two of the 
switches show the stages by which the final design has been 
reached, and so far as we could see the last design gives very 
satisfactory results. Whereas“only one person on the staff 
could previously be relied upon to switch machines into 
parallel, now any member of the staff is capable of performing 
the operation. 
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Figs, 1 and 2 are diagrams representing the connections 
upon the switchboard. Fig. 1is a diagrammatic sketch of 
the switch itself; this is only a single pole type, but could of 
course be made double pole if desired. D is the alternator, 
and the direction of the current in ordinary work is shown by 
the full arrows. All the cables are of the concentric type, and 
in the outer conductor is inserted a solenoid E, the core of 
the solenoid being employed to release a catch F supporting 
the weight W; after passing round the solenoid the conduc- 
tor is connected up to the omnibus bar B. The current 
returns by the omnibus bar A, and passes along the inner 
conductor to the switch ; it is interrupted at the contacts C,, 
which have an air brake, and again at C, which is a brake 
under water. 

To switch machines into parallel the following operations 
are performed :—Supposing one machine is already feeding 
the bus bars, then the switch for the machine which is to be 
put in parallel has its handle brought down to the position 
shown in the sketch, thus lifting the weight W to its highest 
position, where it is held by the catch F. The contacts C are 








position, thus leaving the weight free to fall if released 
by the catch F. As soon as the machines appear to be 
approximately in step the handle is pushed home, thus com- 
pleting the circuit through the contacts C,. If the second 
machine is not in phase with the first, the abnormal current 
through the solenoid will release the weight, which will fall 
freely to a horizontal position, when the pin in its arm will 
strike the slotted disc, causing it to carry the arm round to 
the position C,, this interrupting the circuit at C. It is 
claimed that any person without previous experience can 
switch machines into parallel with the apparatus, as it is 
only necessary to repeat the operation once or twice until the 
switch remains in its position. We were informed that very 
little trouble had been found with the armature coils since 
this switch had been in use. The apparatus is also arranged 
so as to cut out automatically when the energy is returning 
into the machine to which the switch is connected. This is 
effected by winding the solenoid with a shunt coil in addition 
to the series winding, the former coil being connected across 
the secondary of any transformer on the omnibus bars. The 
current in the shunt winding will, of course, always pulsate 
synchronously with the current in the bus bars, and will be 
quite independent of the direction of the current through the 
generator and series coil. The shunt winding is wound half 
right-handed and half left-handed, so that the two parts 
opppose each other, and the normal position of the core is in 
the centre of the windings. 

So long as the machine is generating, the current will flow 
at a given moment in the direction of the full arrow heads, 
but if from any cause the current returns to the machine and 
tends to drive it asa motor, as shown by the dotted arrows, 
then the direction of the current in the series winding is re- 
versed. In the first case the shunt current will be flowing in 
the same direction as the current in the series coil, so far as 
the bottom half of the shunt coil is concerned, but in an 
opposite direction through the top half, thus producing a 
magnetic field below the core only, which will tend to lock 
the catch supporting the weight W; whereas in the second 
case the shunt will oppose the series coil at the bottom, and 
assist it at the top, so that the coil will be pulled up, and the 
catch F will be released, allowing the weight W to fall. 

One of the chief difficulties met with in the design of the 
apparatus was to produce a catch which would require only a 
small pull to release it, but would not cut out under any other 
conditions. The catch shown in Fig. 1 will support a weight 
of 4 cwt., and will be released by a pull of about 1 oz. 





thus closed. The handle is then returned to a nearly vertical 





and Mr. Andrews assured us that for the same lighting power 
his customers did not find electricity more expensive than gas. 
There appears to be a very keen competition between the Gas 
Company and the Electric Lighting Company, which has, of 
course, been accentuated by the use of incandescent gas- 
burners, and the proprietors of the Electric Company must 
look enviously at the districts occupied by some of the 
flourishing London companies. 








SOCIETY OF ENGINEERS. 


DISCHARGE AND STORAGE OF GRAIN. 

Ata meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, October 
5th, 1896, Mr. G. Maxwell Lawford, vice-president, in the chair, a 
paper was read by Mr. William G. Wales, Assoc. M. Inst. C.E., on 
‘* Discharging and Storing Grain.” 

The author first drew attention to the certain though irregular 
diminution of home-grown wheat and cereals in the United King- 
dom, and also to the steadily increasing dependence of the English 
nation upon external sources of supply. Reviewing the last twenty- 
five years, he pointed out that the import of wheat alone had in- 
creased by 152 per cent., whilst the quantity of home-grown wheat 
had diminished by 45 per cent., a diminution which shows no sign 
of abatement. These facts he considered of national import- 
ance, and recommended their study, not only from an economic, 


| but also from a political point of view, as not only affecting the 


agricultural community, but also all the engineering trades to a 
greater or less degree. He stated that the adoption of grain-dis- 
charging machinery had not been very great considering the growth 
of the imported grain trade during the last quarter of a century, 
but referred to London and Liverpool as being the two great grain 
centres where the most modern improvements in this class of 
machinery were to be seen. Reviewing the various systems of 
discharging grain, the author first mentioned that carried out by 
means of a crane and a Priestman bucket or tub, and explained 
that this system is often used in England on account of the 
crane being able to discharge grain in bags, or ordinary merchan- 
dise, as well as grain in ‘bulk. He next discussed the various 
kinds of grain elevators, pointing out that their duty is to dredge 
the grain from the hold of the ship, and to raise it some 20ft. 
above the quay. These are roughly divided into floating, fixed, 


and portable elevators. A self-contained floating elevator was 
fully described, with all the movements of the elevator leg, showing 
its great adaptability to circumstances in discharging grain either 
into barges or on to a quay. The use of a conveyor-band for 
carrying the grain from the elevator into a warehouse was also 
referred to. 


Fixed elevators, which are generally mounted on 
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Last year Mr. Andrews found that a large amount of fuel | derrick arms, have been made in this country large enough to dis- 
was being wasted by working the plant at a very low load | charge grain at the rate of 100 tons per hour, but they are more 


factor. It was not considered safe to run less than three 
100 kilowatt plants for any load above 150 kilowatts, because 
if only two were used, and one of these failed, some lights 
would have gone out. With the switch gear arranged as 
shown in Fig. 2, a load of 230 kilowatts is supplied with equal 
safety by two machines. 

In the diagram Fig. 2, alternators 1 and 3 are supposed to 
have been working in parallel, and supplying between them 
100 ampéres to circuits 1 and 2. Number 2 alternator is 
connected to an auxiliary bus bar, and is kept revolving 
slowly as a spare machine. The 100 ampéres from the 
generators is divided on the inner bus bars, 50 ampéres is 
taken through the change-over switch, and through the 
auxiliary plug—which also contains a fuse—to circuit No. 1, 
and the remaining 50 ampéres pass through the inner bus bar 
to circuit No. 2. If the switchboard attendant finds some- 
thing is going wrong with, say, No. 3 plant, he inserts the 
plug in P 3, and this completes the battery or exciter current 
through the bell B, and the indicators give a signal to the 
driver to immediately run up the spare plant, and for the 
other to stand by the faulty machine No. 3. 

The attendant puts the auxiliary voltmeter on to the spare 
plant by inserting the voltmeter plug of that machine, and 
when he gets the required potential he releases the weight 
W;; this in falling disconnects the faulty machine, and simul- 
taneously closes switch K, which completes the battery 
circuit through the coil of the change-over switch, thus 
transferring 50 ampéres from the inner omnibus bar to the 
auxiliary bus bar and to the spare machine precisely at the 
same moment as the power to supply 50 ampéres has been 
switched off the inner bus bar. 

We saw the whole process, which is extremely simple, 
carried out time after time. When the second machine was 
switched in out of phase with the other, the switch acted at 
once and cut it out. It was merely necessary to watch the 
needle of the voltmeter as it gradually rose from zero to 
100 volts, and to switch in just before the full potential was 
reached. At the moment of switching in no flicker of lamps 
was observable. 

In the evening we saw two groups of 26 15-ampéres brush 
arc lamps switched in one after the other, and observed no 
flicker of the incandescent lamps on the circuit. These 
arc lamps are used for lighting. the sea_ front, and each is 
provided with a special small transformer in the base of the 
lamp column. The apparatus appears to cut out readily with 
twenty ampéres in the wrong direction, and the water vessels 
are of strong glazed earthenware with covers, so that they are 
not likely to be broken. In case, however, of a breakage, the 
water would fall clear of all conductors. Electricity is now 


being sold at 9d. per unit, and gas at 3s. per 1000 cubic feet, September 29, 





often only used for discharging grain in barges. 

Portable elevators were next discussed. The first type referred 
to was that designed to be carried from ship to ship and lowered 
into the hold. The elevator buckets are driven by a chain from a 
small engine placed on deck, steam being supplied from a boiler 
on a barge lying alongside the vessel which is being discharged. 
The author then made a few remarks on raising grain by means 
of compressed air and by suction. Apart from the first cost 


| of these systems, their advantages were shown to be great, as 


all trimming of the grain in the hold of the ship—an expensive 
item in all other systems—is dispensed with, only one man being 
required to manipulate the nozzle of the grain pipe ; and, further, 
the pipe occupies so little of the hatchway that the discharge of 
other cargo may be effected through it simultaneously. 

Reviewing these different methods of discharging grain, the 
author stated that circumstances would in a great degree decide to 
which system preference should be given. The paper concluded 
with a few remarks on the machinery for distributing grain in 
warehouses, and also on the respective merits of silos and floor 
granaries and also their cost. 








TRADE AND Business ANNOUNCEMENTS.—Messrs. Ernest Scott 
and Mountain, Limited, and Messrs. Nicholson and Tyler, have 
removed from 5, Crown-court, Cheapside, to larger offices at 20, 
New Bridge-street, Blackfriars, E.C. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff Engineers: John R. J. 
Pedrick, to the Anson when recommissioned; and Frederick 
Worth, to the Vulcan when recommissioned, undated. Fleet Engi- 
neer: James M. C. Bennett, to the Royal Arthur, to date Septem- 
ber 26. Chief Engineer: W. H. Rawlingson, to the Victory, 
additional, re-appointed on promotion for Rattlesnake (to date 
August 29), Engineers: John M‘Laurin, to the Vulcan when re- 
commissioned, undated ; Francis J. Sercombe, to the Racer, to 
date September 26: John G. Liversidge, to the President, addi- 
tional, for R. N. College, to date September 29 ; Robert B. Dixon, 
to the Pembroke, additional, for the Victorious, to date October 2 ; 
Herbert W. Harris, to the Electra; Arthur S. Crisp, to tke 
Whiting ; Alfred T, Stone, to the Griffon ; William E . Hosken, to 
the Recruit ; Frederick W. Marshall, to the Defiance ; and George 
K, Edwards, to the President, as Admiralty Inspector of Torpedoes, 
to date October 3. Assistant Engineers: Horace G. Summerford, 
John B. Hewett, John S. Sanders, and John Kelly, to the Anson, 
when recommissioned, undated ; Thomas W. S. Murray, to the 
Vulcan, additional, and for appointment when recommissioned ; 
and Frederick Bath, to the Galatea, for the Sheldrake, to date 
October 1; Thomas C. Jameson, to be lent to the Excellent, for 
torpedo and hydraulic instruction (to date August 3). Assistant 
Engineers (temporary): Clifford Howle and George R. Byles, to 
the Vulcan when recommissioned, undated. Probationary Assis- 
tant Engineer: Reginald H. Goodyear, to the Repulse, to date 
September 26. Acting Engineer: William H. Beckett, to the 
President, additional, for temporary duty at the Admiralty, to date 
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LEICESTER WATERWORKS. 


In our numbers for Nov. 29th and Dec. 6th, 1895, we gave 
drawings and particulars of new pumping engines and other 
works that had been recently added by the Corporation of Lei- 
cester to their Cropston 
pumping station, and at 


a period of about sixteen years, but it was not until early in | and Quorndon, at the foot of Buddon Wood. The Bill went 
1889 that the Water Committee adopted the main principles | before Parliament in March, 1890, the late Mr. T. Hawksley 


of the scheme, now known as the Swithland scheme, for 
impounding the waters of the watershed adjoining Bradgate. 
The watershed in question comprised three streams, the | 





the same time promised 
further illustrationsand 
descriptions of the new 
reservoir and works that 
the Corporation were 
constructing at Swith- 
land, when these were 
completed. These works 
were opened on Septem- 
ber 10th, with consider- 
able ceremony, by the 
Mayoress of Leicester, 
Mrs. Edward Wood, and 
wenow fulfil our promise 
by giving a general des- 
cription of the work, to- 
gether with the follow- 
ing illustrations :—(1) A 
general view showing 
the main embankment, 
the bye-wash, filter beds, 
engine-house, and other 
buildings. (2) A draw- 
ing of the bye-wash 
bridge, the wasteweir, 
the main embankment 
and valvehouse. (3) The 
lower stages of the weir 
for directing the flood 
water under the bridge. 
(4) The valve house and 
waste weir. (5) The 
outlet of the tunnel 
underthe main embank- 
ment. (6) The bridge 
over the Woodhouse 
Cut, made for diverting 
an adjoining stream. 
(7) The covered clear 
water tank and one of 
the filter beds. (8) The 
indicator house over the 

electric signalling appa- 

ratus, giving in the en- 
gine house the height 

of the water in the clear 
water tank. (9) The en- 





gine house. The efforts of the Corporation to supplement the , 


es derived from the Bradgate and Thornton reservoirs, in 
order to meet the growing demands cf the town, extend over 





Fig. 9.-ENGINE HOUSE 


Lingdale, Swithland, and Hallgates brcoks, together with 
the overflow from the Bradgate reservoir. The scheme pro- 
vided for a storage reservoir in the valley between Swithland 
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being the consulting engineer of the Corporation, and the 
preamble was proved, subject to certain conditions, which 
included the reservation of a portion of Brazil Wood, as the 
property of Lord Lanesborough. The Act received the Royal 
Assent in May of the same year, and gave the Corporation 
borrowing powers for the purchase of land and erection of works 
to the extent of £270,000, together with £50,000 additional 
capital for mains, repayable in sixty years. In September, 
1892, the Town Council appointed Mr. J. B. Everard as the 
engineer to carry out the construction of the works in the 
Swithland valley, namely, the storage reservoir, filter beds, 
engine house, &c., at the same time deciding that the pipe 
laying should be carried out under the supervision of their 
own engineer, Mr. F. Griffith. Twelve months later 
the Council accepted the tender of Messrs. Easton and 
Anderson, of Erith, for duplicate sets of triple-expansion 
pumping engines, for the Swithland pumping station, at the 
sum of £8390, and in the following April the tender of Messrs. 
John Aird and Sons, of London, for the construction of the 
reservoir and other works, at the sum of £133,511, was 
accepted, the agreement providing that the works should be 
completed within two years from the signing of the contract, 
which took place on June 18th, 1894. There were, of course, 
minor contracts, including that entered into with Messrs. 
Blakeborough and Sons, of Brighouse, for valves, &c., at the 
sum of £8372. The formal ceremony of cutting the “ first 
sod” was performed on July 5th, 1894, by the chairman of 
the committee, Alderman Wood, and from that time there 
has been no delay in the construction of the works. 

The storage reservoir.—To the public generally, no doubt, 
the central feature of interest in regard to the whole scheme 
is the storage reservoir. Though not literally the fountain- 
head of the supply, it is the one spot where some idea may 
be gained of the capacity of the whole undertaking to fulfil 
the purposes for which it was conceived. At present, owing 
to the fact that the reservoir is not yet filled, its appearance 


| is only suggestive of the vast expanse of water which in the 
| near future, it may be hoped, will meet the eye when this 


portion of the valley comes into sight. It may be premised 
that the reservoir is calculated to store 530,000,000 gallons, 
of which 500,000,000 gallons will be available for drawing off. 
The area which will be covered with water when the reser- 
voir is full will be about 200 acres. The drainage area 1s 
3500 acres, and it is estimated that the yield per day, with 
an average rainfall, will be 2,000,000 gallons. The reservoir 
is irregular in shape, following, as it does, the contour of the 
valley, and, roughly speaking, is about a mile in length. 
From the road at the upper end, very little of the reservoir 
proper can be seen, the principal object in view from here 
being the picturesque Brazil Island, which is formed by the 
surrounding of what was known as Brazil Wood by the upper 
reaches of the impounded waters. There are two dams, one 
147 yards long and the other 55 yards long, which have been 
constructed for the purpose of maintaining the level of the 
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water above Brazil Island, to satisfy the clauses inserted fn 
the Act at the instance of the Earl of Lanesborough. It is 
here that the new Manchester, Sheffield, and Lincolnshire line 
crosses the reservoir, which is spanned for the purpose by 
two bridges, erected by Messrs. Aird for the railway com- 
pany. Below this is the main sheet of water—as yet of 
rather small dimensions—the embankment crossing the 
valley at a point about three-quarters of a mile below Brazil 
Island. 

The waste weir and bye-wash.—These are designed on a 
very large scale, as this part of the work is to provide for the 
ultimate overflow from the Bradgate drainage area as well as 
from the new Swithland area, or a total of nearly 8000 acres. 
They are constructed to allow of from one-third to half an 
inch of rainfall to flow from the whole area per hour. The 
length of the waste weir is 330ft., and is capable of safely 
passing a flood of 70,000,000 gallons per hour. The bye- 
wash bridge, which carries the road diversion over the bye- 
wash, has three spans of 33ft. 4in. each, giving a waterway of 
100ft.; and the bye-wash from this point has a gradual 
incline so as safely to deliver the floods at the present level 
at the northern boundary of the Corporation land. The 
width of the bye-wash below the bridge is about S0ft. By 
way of comparison it may be stated that the weir at Crop- 
stone is 170ft., or only a little more than half the length of 
this at Swithland. As showing the necessity, at some time 
or other, of having such an immense waste weir, it has been 
pointed out that in July, 1875, the water overflowed at Crop- 
stone to a depth of about 2ft. over the weir. When it is 
stated, therefore, that any future overflow from Cropstone 
will pass into the Swithland reservoir, the absolute necessity 
for a weir of ample dimensions is made obvious. . 

The valve house.—Rising out of the water quite close to 
the weir is the valve tower, which contains the two 
valves for regulating the flow of water to the filter beds, 
and also one at the lower extremity for emptying the 
reservoir, if ever it should become necessary. A penstock is 
provided on the reservoir side of each pipe, in addition to the 
sluice valves within the tower, so that each pipe is doubly pro- 
tected. All the valves are actuated by gearing in the valve 
house at the top of the tower, which is reached from the 
main embankment by means of a foot-bridge of 36ft. span. 
At this end the water will be about 30ft. in depth, and at 
ordinary times the supply will be taken by means of a valve 
situate about midway between the surface and the bed of the 
reservoir, but a second valve near the bottom of the tower 
will enable the water to be drawn off to within something 
like thirty million gallons. 

The embankment.—This is about 224ft. wide at the base 
and 26ft. wide at the top, and carries the public road. Prior to 
the construction of the embankment a trench was sunk 
upwards of 600 yards long, and attaining a maximum depth 
of 70ft., for cutting off the water-bearing strata below the 
surface of the ground. This trench was filled with cement 
zoncrete, with a cement core in the centre, to form 
a level line at an average depth of about 20ft. below 
the original surface, and upon this concrete wall was 
erected the puddle-core which forms the water-tight 
centre of the main embankment. The embankment, with 
its puddle centre, has been raised to a considerable height 
al »ve the lowest part of the valley, and the greatest care has 
been taken in the consolidation of the structure, the whole 
being put together in thin layers and rolled with a heavy 
steam roller. There is a tunnel outlet fifty yards long, and 
9ft. Gin. in diameter, running through the base of the em- 
bankment, and through this pass the large waste pipe for 
emptying purposes, and the 2lin. main that carries the 
ordinary supply to the adjoining filter beds. 

The filter beds and pumping station occupy a large space of 
ground on the lower side of the embankment. The filter beds 
are six in number, and have a total area of 75,000 square feet, 
being arranged around an hexagonal clear water tank. The 
capacity of this tank is about 400,000 gallons. It is covered 
in, in order to keep the filtered water pure and fresh. The 
tank is divided into two sections, so that one portion may be 
in use whilst the other is being cleaned or undergoing any 
necessary repairs. The roof is supported by brick columns. 
The filter beds contain, to a depth of 3ft., the beautiful white 
sand, which is obtained for this purpose from Leighton 
Buzzard. A new system of cleansing the sand, that of 
Messrs. Hunter, Fraser, and Goodman, has been adopted, 
the apparatus for which is fixed in the centre of each bed. 
Over the centre of the clear water tank has been erected an 
ornamental cupola, in which the electric gauges are placed, 
for registering in the engine house the level of the water in the 
tank. The pumping station stands to the left of the filtration 
area, and consists of a substantial building. It is designed to 
contain three sets of triple-expansion engines, but at present 
only two have been erected. They are of the marine type, 
similar to that erected at Cropston, and already illustrated 
by us. The boiler-shed, containing four Lancashire boilers, 
adjoins the engine-house, and the chimney shaft, 130ft. high, 
rises from the further side of the building. Close at hand, 
too, is the resident manager’s house, which contains a board- 
room, where the Water Committee will occasionally meet. 

The Hallgates service reservoir.—This is an important 
feature of the Swithland undertaking. From the clear 
water tank in the centre of the filter bed, adjoining the 
storage reservoir, the water is pumped a distance of 
about three miles to Hallgates, a highly elevated spot 
on the outskirts of Bradgate Park. It is designed to 
contain about 2,000,000 gallons of water, and is for the most 
part blasted out of the solid rock. The flooring is of concrete 
and cement, and the walls of substantial brickwork and con- 
crete, whilst the roof, of brick and concrete arches, is sup- 
ported by columns, also of brickwork. The provision of this 
service reservoir is a kind of connecting link between the 
three systems which will in future supply the town. The 
base is 452ft. above ordnance datum, and as it contains 16ft. 
of water, the surface is 468ft. above ordnance datum, while the 
Oadby reservoir, thirteen miles away to the south of Leicester, 
is only 415ft.,so that the supply will run bygravitationthrough 
a direct service of 2lin. mains to Oadby, besides which it will 
feed the high-level mains of the town direct. It is also con- 
nected with the Cropstone pumping station, from which 
water can be sent up during alternate hours to those during 

- which the Swithland engines are pumping; and an additional 
advantage derived from its great height is that it can also 
supply the low-pressure service reservoir at New Parks and 
Gilroes, with which it has been connected. It will thus be 
seen that the position of the Hallgates reserve is practically 
unique, and its value to the town cannot be over-estimated. 
The valves regulating the flow into and delivery from here 
are of the most modern character, closing automatically in 
the event of any accident such as a burst main occurring. 
An electrical indicator in the valve house, also working auto- 


matically, will send a message to either Swithland or Crop- 
stone, showing the exact height of the service reservoir. It 
should, perhaps, be explained that the pumping from Crop- 
stone to Hallgates is carried out by means of the new engine 
we have already illustrated. 

In conclusion, we may state that in addition to the con- 
tractors already mentioned, viz., for the general contract, 
Messrs. John Aird and Sons, of Lambeth; Messrs. J. Blake- 
borough and Sons, of Brighouse, Yorkshire, for the pipes, 
valves, and other ironwork; and Messrs. Kaston, Anderson, 
and Goolden, of Erith, for the engines ; the boilers were sup- 
plied by Mr. E. Danks, of Oldbury; the sand washing ap- 
paratus by Messrs. Hunter, Fraser, and Goodman, of Bow ; 
and the electric signalling apparatus by Mr. Geo. Jennings, 
of Lambeth; and with the exception of the mains from 
Swithland to Hall Gates, and from Hall Gates to Leicester, 
which have been laid under the supervision of Mr. F. Griffith, 
M. Inst. C.E., the manager and permanent engineer to the 
water department, the whole of the work has been carried out 
from the designs and under the superintendence of Mr. J. B. 
Everard, M. Inst. C.E., of Leicester, Mr. T. B. Daniels being 
the resident engineer. Our thanks and that of our readers 
are due to Mr. Everard for the preceding description of these 
works, and the photographs from which our engravings have 
been prepared. 








QUALIFICATIONS FOR BOARD OF TRADE 
MARINE ENGINEERS’ CERTIFICATES. 


At the opening meeting of the session, 1896-97, of the Institute 
of Marine Engineers, held on September 28th, at the institute 
premises, 58, Romford-road, Stratford, the subject of discussion 
was the correspondence between the Board of Trade and represen- 
tative societies of shipowners, engineers, and others, upon the 
subject of apprenticeship for applicants for Board of Trade certifi- 
cates of competency as marine engineers. Mr. J. Fortescue 
Flannery, M.P. (vice-president of the institute), occupied the 
chair. 

The Chairman, in opening the proceedings, said: Gentlemen, 
the subject we are going to deal with to-night is one that is well 
worthy of the attention of the Institution of Marine Engineers. It 
is a subject of far-reaching importance as affecting the mode of 
training marine engineers, and I am exceedingly glad that so very 
important a subject has been taken up by this Institution, because 
it is one which we, as an institution, can influence, and influence 
for good ; and if we are able to put the apprenticeship of marine 
engineers on a better footing than it is at the present time, then I 
am sure that if this Institution did nothing else it would not have 
existed in vain. I shall now ask Mr. Ruthven, the convener of the 
Papers Committee, to read the correspondence that has taken 
place between the Board of Trade and the various shipping 


authorities and engineering firms, and the subject will then be open- 


for discussion. 

Mr. Ruthven then read the correspondence contained in a 
Parliamentary paper issued in response to an order passed by the 
House of Commons on the motion of Mr. Fortescue Flannery. A 
lengthy abstract of the correspondence was published in the 
Shipping Gazette on August 15th last, but its substance may be 
shortly summarised. ‘The Institute of Marine Engineers forwarded 
a communication to the Board of Trade, suggesting that the 
minimum period of apprenticeship at present required of candidates 
for examination for the grade of second engineer in the mercantile 
marine should be increased from three years to five years, and the 
creation of a third grade certificate. The Board of Trade 
circulated these proposals among some of the engineer associations 
and firms, shipping societies, and shipowners, with a view to 
obtaining their opinions on the subject. Replies were received 
from a large number of the bodies and persons consulted, and of 
these it appeared that the majority, engineer firms and associa- 
tions, and individual shipowners, were in favour of the proposed 
extension of the period of apprenticeship. It was, however, 
represented by the mec Br advisers of the Board of Trade 
that in the event of any such change being made it would also be 
well to amend the existing regulations as to the workshop service and 
sea service to be required of candidates. A memorandum setting 
forth the suggested amendments was accordingly prepared and 
circulated among associations, firms, &c., interested in the question. 
The replies received to this further communication were for the 
most part favourable to the proposed amendments, A reply which 
provoked some laughter was that received from Mr. Alfred Holt, of 
Liverpool, who wrote: ‘‘I disbelieve in any shop apprenticeship on 
shore being desirable for sea-going engineers.” 

Mr. Sage presented an interesting analysis of the numerous 
letters received by the Board of Trade on this subject, and he 
showed that no fewer than sixty-eight engineering firms, ship- 
owners and technical societies approved of the proposals of the 
Institute, while only thirteen dissented. The thirteen dissenters 
comprised two shipowners, five shipowners’ associations, and six 
firms of engineers, while the sixty-eight which approved included 
such firms and companies as Caird and Co., of Glasgow ; the Fair- 
field Shipbuilding Company, Readhead and Sons, Earle’s Ship- 
building Company, Harland and Wolff, Denny and Co., Maudslay, 
Son, and Field, A. and J. Inglis, T. Richardson and Son, Laird 
Brothers, the Institution of Mechanical Engineers, the Institution 
of Engineers and Shipbuilders in Scotland, Donald Currie and Co., 
the Union Line, the Pacific Steam Navigation Company, the Royal 
Mail Company, W. Gray and Co., the Cunard Line, the Wilson 
Line, the Clan Line, Ismay, Imrie, and Co., the Allan Line, Gray, 
Dawes, and Co., and the P. and 0. Company. With regard to 
the qualifications now proposed by the Board of Trade for candi- 
dates for a second-class engineer’s certificate it appeared to him 
that they had certainly not improved on the old regulations in one 
particular. Paragraph A of the new regulation said : 

‘*An applicant must have been employed for at least five years 
as an artisan on work of a description required in the construction 
of the engines, boilers, hulls, or machinery of steamships. For 
not less than three years of that period he must have been 
employed in some factory or workshop in the making or repairin 
of steam engines, during which time he must have been cuulagel 
for not less than eighteen months as fitter or erecter, and not more 
than twelve months in a drawing-office.” 

Now he took it that under these conditions a boy could go at 
fourteen years of age, and be amongst the boys of the black squad, 
which would be employment in connection with ‘‘ the construction 
of the engines, boilers, hulls, or machinery of steamships.” He 
could then go into the shop as a store lad for six months, and pro- 
vided he served eighteen months as a fitter, and six months in the 
drawing-oflice, that lad could blossom out into a full-blown second 
engineer, subject, of course, to passing examination. He, Mr. 
Sage, did not believe that the Institute of Marine Engineers desired 
anything of this kind. The old regulations insisted that the can- 
didate must have served as a fitter for three years. There should 
be a practical apprenticeship of five years in the workshop, and if 
there was any condition about the drawing-office or a technical school 
it should be in addition to, and not in substitution of, workshop prac- 
tice. It behoved the Institute, as the prime mover in this matter, 
to object to the qualifications for a second engineer as now pro- 
posed by the Board of Trade. Indeed, it would be far better to 
adhere to the old rules. The Institute had advanced two pro- 
posals—an increase in the workshop service, and the institution of 
a third grade certificate—and he thought their principal cause for 
complaint was that in the face of the very large majority of ship- 
owners and engineers who had approved of both propositions, the 
Board of Trade should have put them off with a very bald and 
distorted interpretation of their first requirement, and ignored 








their second point altogether, In whatever action was taken in 


this matter in the future, he certainly thought that they 
still press for the creation of a third grade certificate, as 
the amendment of the qualifications required in the 
second engineer. 

Mr. Hawthorn said it appeared to him that, in discussin 
the qualifications for a second-class engineer, they were putti 4 
far too much value on the technical training. “He could fe 
see how it was possible for a young man in the course of two 
or three years in the engineering class of a public school to 
get that drilling which was absolutely necessary to give him that 
confidence and fertility of resource so essential in an engineer on 
duty at sea, Reference had been made to the probable workshop 
service of the men who passed as second engineers under the 
present rules, and it was his opinion that quite 50 per cent. of the 
men who obtained certificates had had less than four years’ work. 
shop service. In some cases it was very difficult to make up a 
total of three years, With regard to the proposed amendment 
however, he thought that if a candidate had not put in an 
apprenticeship of five years in a workshop he should be allowed to 
make up the time at sea. He would insist upon a minimum of 
three years’ service in the workshop, with three years’ service at 
sea, before a candidate was allowed to go up for a certificate. No man 
should have a chance of examination without six year’s service, three 
of which should be in a workshop; but he thought the were going 
a little too far in insisting that there should be a minimum of fiye 
years’ service in the workshop. There should be at least six years’ 
training, but he would leave the candidate some option as to how 
he would serve the six years, merely stipulating that at least three 
years should consist of workshop service. Some young men were 
much more apt than others, and the question of natural aptitude 
was a very important element in the training of marine engineers, 

Mr. Leslio, Mr. James Adamson, and others having also spoken 
on the subject, 

The Chairman said: We have had a very interesting commence- 
ment of a discussion, and | think that what we have heard is suffi. 
cient to show us that we must now take into consideration the 
business-like aspect of this question. I would just like to remind 
you very briefly of the history—the dates—of this matter so far 
as the Institute is concerned. In 1893 Mr. Sage, who has shown 
such a detailed acquaintance with this subject, read a paper upon 
it at a meeting of the Institute, and, as the outcome of that paper 
and the discussion thereon, a letter was addressed to the Board of 
Trade by this Institute in September, 1893. The Board of ''rade 
with commendable promptitude—that is to say, in the next month, 
October, 1893—sent copies of the document prepared by this 
Institute to apparently almost all the leading shipping and 
engineering firms throughout the country, and those firms replied 
with remarkable concurrence of opinion, in the majority of cases, 
in favour of the views of this Institute. Then, gentlemen, 
having received that consensus of opinion from those who are best 

ualified to judge in connection with the mercantile marine, the 

oard of Trade issued tentatively a form of improved regulations, 
and in June, 1894, they circulated that form of regulations, 
accompanied by a letter, to various steamship owners and engineers. 
Replies criticising those proposed improved regulations for the 
examination of engineers were received by the Board of Trade trom 
June, 1894, until a few months later. Having received those 
replies the Board of Trade took a sufficient time, as one believes, 
to consider them, and they were still engaged in considering them 
in the summer of 1896, In the summer of 1896, I took it upon 
myself to move in the House of Commons that the correspondence 
and all the other documents at the Board of Trade should be 
dug out, and made public by means of a Parliamentary return, 
Now we have before us in the form of a Parliamentary paper the 
whole of the correspondence, and we are in a position to judge 
what should be the business-like course now to be taken by the 
{nstitution. Our honorary secretary has had some conversation, | 
understand, with some of the members of the council, and they are 
of opinion, having regard to the importance of this subject, and 
the iy eg of the relationship of the Institute to it, that it 
would be wise to circulate among the members generally this 
document containing the details of these various opinions. After 
we have come to a conclusion as an Institute as to what should be 
our matured recommendations to the Board of Trade, then we may 
put our views before the Board of Trade by letter, or perhaps we 
may decide to appoint a deputation consisting of members of the 
Institute to wait upon the President of the Board of Trade. If 
this latter course should be decided upon, I know that there are 
several members of the House of Commons who would be only too 
glad to join in introducing such a deputation and in supporting its 
views. I may remind you that there are in the House of Commons 
at the present time fifteen or sixteen engineers, who have formed 
themselves into a Parliamentary group. 

Some discussion then took place as to whether it was necessary 
to go to the expense of sending copies of the Parliamentary return 
to the whole of the 1200 members of the Institute, and it was 
decided that a copy of the return should be furnished to every 
member who applied for one, the council to obtain sufficient copies 
for this purpose, 

The Honorary Secretary—Mr. James Adamson—reminded 
members that the engineering and drawing classes would be 
opened on the Ist inst. 

The meeting adjourned to the 12th inst. 
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PROPOSED CENTRAL RAILWAY THROUGH GERMAN East AFRICA. 
—The Berlin correspondent of the Times says that it is be- 
coming apparent that the proposed construction of a central 
railway through German East Africa will encounter serious 
opposition in many quarters, and it is by no means certain that 
the Reichstag will sanction an Imperial guarantee of interest upon 
the capital invested. In their preliminary report the promoters of 
the scheme estimate the probable cost of construction at 41,000 
marks per kilometre ; but even in circles favourably disposed to 
colonial enterprise it is pointed out that in Saxony the con- 
struction of a light railway of the same gauge—75 centimetres— 
cost as much as 73,000 marks per kilometre. For many reasons 
the construction of such a railway in a tropical country would be 
considerably more expensive, as is proved by the experience of the 
Congo State, whose railway cost some 140,000 marks per kilometre 
to construct. ‘The entire length of the proposed line through 
German East Africa would be 1773 kiloms., so that the total cost 
of the undertaking calculated on the basis of expense in the Congo 
State wouid hardly be less than 250,000,000 marks, 

ADVANCED EVENING CLASSES AT UNIVERSITY COLLEGE AND 
Krnc’s CoLLecE, Lonpon.—The Councils of University College and 
of King’s College, London, have, in conjunction with the Technical 
Education Board of the London County Council, arranged the 
following courses to be held in the evenings for those students who 
are engaged in the daytime. The courses are to be of the same 
standard as the day courses, and admission will be confined to 
students who have already made some advance in the knowledge 
of the subjects :—University College, Gower-street, W.C.: Mecha- 
nical engineering, Professor Hudson Beare, Mondays, 7.15-9.30, 
commencing October 12th: electrical engineering, Professor 
Fleming, Tuesdays, 7.15-9.30, commencing October 13th; practical 
chemistry, C. F. Cross, Esq., Fridays, 7.15-9.30, commencing 
November Ist. King’s College, Strand, W.C.: Civil engineering, 
Professor Robinson, Mondays, 7-9, commencing October 5th; 
architecture, Professor Banister Fletcher, Mondays, 6-9, and 
Wednesdays, 7-9, commencing October 7th; experimental and 
practical physics, Professor Adams, Mondays, 6-7, and Wednes- 
days, 7-9, commencing October 5th; pure mathematics, Professor 
Hudson, Tuesdays, 7-9, commencing October 6th. Application to 
join any of the above classes should be made as soon as possible to 
the Professors who will conduct the courses. Fee for each course 
£1 1s., which, in the case of students in receipt of weekly wages, 
may be paid in two instalments. Applicants should state their 





age, occupation, and previous training. 
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RAILWAY MATTERS. 


Tae new Lanarkshire and Dumbarton Railway has 
been opened for traflic. 

By about 218,000 votes to 175,000 the Swiss Railway 
Account Bill, which is said to precede the nationalisation of the 
railways in Switzerland, was recently agreed to. 

Tur East Indian Railway engineers are proposing to 
use coiled steel keys on their permanent way in place of wooden 
keys. The experience of the Great Indian Peninsula Railway, says 
an Indian contetiporary, is decidedly favourable to the use of metal 
keys as compared with those of wood, 


Tur proportions of passengers killed and injured on 
the railways of the United Kingdom during 1895 were one in 
11,202,059 killed and one in 838,387 injured. — In 184 the pro- 
portions were one in 7,789,854 killed and one in 780,319 injured. 
{n 1895 five persons were killed and 399 injured, as against sixteen 
killed and 347 injured in 1894, 

Tue working expenses of the New South Wales Govern- 
ment railways and tramways amounted to 55°02 per cent. of the 
gross revenue for the year ending June 30th last. ‘The train miles 
run were 7,719,618, the earnings per train mile being 7s. 3d., and 
the net earning 33. 34d. The cost in pence per train mile was 
“1 209, and per engine mile 15 ‘027. 


Tux Chinese Government haye given permission for | 


construction of the main line of the* Siberian Railway through 
Northern Manchuria to Vladivostok. By virtue of the new agree- 
ment the route will be greatly shortened, as the line, instead of 
skirting the banks of the Amur, will cross that river into Chinese 
territory and follow a direct line to Vladivostok. 


Tne continuous brakes return laid before Parliament 
for the half-year ended December 31st, 1895, shows that the 
number of vehicles fitted with brakes complying with some or all 
of the conditions Jaid down in the requirements of the Board of 
Trade amounted, at that date, to 94 per cent. of the number in 
use, and that the number of vehicles fitted only with pipes and 
connections amounted to 5 per cent. 

Tue Great Northern Railway Company is at present 
employing large gangs of men in the Hitchin, Stevenage, and 
Hatfield districts upon the work of widening the line. The great 
increase in goods and mineral traffic, and the augmented passenger 
express service to the North have made the work necessary, while 
local traffic will also be much relieved by the improvement. Per- 
haps not the least important consideration is the competition which 
will ensue upon the completion of the Manchester, Sheffield, and 
Lincolnshire Railway Company’s extension to the metropolis. 


TueRE is only one railway open for traffic in Siam, the 
short passenger line connecting Bangkok with Paknan at the 
mouth of the river. The line under construction from Bangkok to 
Korat is proceeding towards completion rather slowly, owing to 
disputes between the Siamese Government and the British con- 
tractor, but the whole matter is about to be referred to arbitration, 
The permanent way is laid to within eighty miles of Bangkok, 
xcept for a short interval at Ayuthin, The necessity for a northerly 
line to Chiengmai is becoming increasingly felt, but until the dis- 
putes regarding the Korat line have been settled, no decision as to 
railway extension is likely to be reached, 

Tue annual report of the New South Wales Railway 
Commissioners on Government Railways and Tramways has come 
to hand. The total mileage of railways open on June 30th last was 
2531}, and tramways 61, making altogether 2592} miles. During 
the year no new lines have been handed over to the Commissioners ; 
but a line from Jerilderie to Berrigan is about ready, and the line 
from Narrabri to Moree is being used for traffic under the control 
of the contractors. These two lines bring the total mileage to 
2616 miles. The 85 miles of new line is of the ‘‘Pioneer”’ class, 
and the cost of construction, including bridges, station accommoda- 
tion, and charges of all kinds, will be under £2300 per mile. 


Tue Directors of the Metropolitan District Railway 
Shareholders’ Association are said to have approved a scheme for 
the construction of two deep-level tunnels for up and down service 
of express trains worked by electric power, between Earl's Court 
and Mansion House, with an intermediate station at Charing-cross. 
The proposals for financing the scheme are as follows :—The asso- 
ciation will advance one million at 4 per cent. on the following 
terms: Association to receive no interest until existing preference 
dividend paid in full. The St. James Gazette says the Association 
is to provide all preliminary expenses, and to receive a deferred 
bonus of one-half the profits after existing £2,250,000 ordinary 
stock has reeeived a dividend of 5 per cent. 


AccorpInG to the contract between the Mexican 
Government and Messrs. Pearson and Son for the lease of the 
Tehuantepec National Railway, the term is fifty years. The 
Government contributes £20,700 per month during three years 
for the construction or reparation of the line, during which time 
Messrs. Pearson and Son undertake to keep the line in solid and 
substantial repair. After three years the net receipts are to be 
divided between the Government and the lessees on a varying scale 
for each successive period of ten years. If the receipts of the line 
do not exceed the working expenses, the lessees, when they have 
sustained a certain Joss, may ask for the recision of the contract. 
The harbour improvements at Santa Cruz will fall to Messrs. Pearson 
and Son, who have already signed for those at Coatzacolcos, the 
Gulf of Mexico terminus of the Tehuantepec line. 


Tue Light Railway Commission, appointed by Act of 
Parliament in last Session to give assistance to promoters of light 
railways throughout Great Britain, has now acquired temporary 
offices at 23, Great George-street, Westminster, where all a of 
light railways must be considered before the end of December. 
Every application going before the Commissioners must be accom- 
panied by a full statement of the proposed light railway, gauge, 
motive power, county and parish where proposed, ps Boon of 
money, requisition, and a certificate that a fee of £50 has been 
paid to the Board of Trade. The Commissioners are now quite 
ready to advise applicants with the desire of constructing light 
railways in the procedure necessary. The Commissioners are the 
Earl of Jersey, Colonel G. F. O. Boughey, R.E., and Mr. Gerald 
FitzGerald, and Mr. Bret Ince is the secretary. 


South Devon intends to take early advantage of the 
Light Railways Act. At a meeting of the Saint Marychurch— 
Torquay—District Council last week, a motion was brought 
forward, and unanimously adopted, to apply to Parliament for 
powers to build a light railway from Torre Station—Great Western 
Railway—to Saint Marychurch. No opposition will be offered to 
this scheme on the part of landowners or local authorities. When 
made, this railway will afford an excellent test of the value of the 
Act, not certainly as regards the relief of the agricultural districts, 
for which it was perhaps primarily introduced, but as giving ready 
means of access between groups of largely populated townships. 
Torquay and its neighbourhood have grown so quickly and so 
largely that many of the newer settlements of villas down in this 
favoured district of South Devon have extended quite beyond the 
ready reach of the Great Western Railway. ‘Torquay, Torre, 
Babbicombe, Saint Marychurch, and Watcombe form a congeries 
of townships growing with astonishing rapidity into one another, 
the only remaining fields between them being, in anticipation of a 
very near future, all decorated with the familiar notice boards of 
the land agent, concerning ‘eligible plots for building purposes.” 
It is here, then, and in districts like these, that light railways may 
most readily prove their use and- justify the Act that has made 
them possible, 


NOTES AND MEMORANDA. 


Tae Bulgarian Government has lately granted a con- 
cession for the opening up and working of some graphite deposits 
at Bistritza. 


THE exports of tin from the Straits direct to the United 
States, for the seven months ending with July last, reached a 
total of 9848 long tons, or more than twice the quantity noted for 
the corresponding period last year. 


As the result of the installation of an electric driving 
plant, and the use of a separate motor to each machine, the coal 
consumption at Sir William Gray’s shipyard, West Hartlepool, is 
said to have been reduced from /2 tons to 38 tons per week. 


Tue quantity of oxygen abstracted from the atmosphere 
by an acetylene gas flame is much less than that required for the 
combustion of ordinary lighting gas. For a given illuminating 
power the acetylene flame raises the temperature less than does 
that of lighting gas. 


AN acetylene gas motor, weighing 9 kilos. (20 lb.), 
giving out a brake power of 62 kilos, (448 foot-pounds), and 
capable of working fifteen hours without being touched, has, 
it is stated by the Rivista Tecnica Italiana, been designed by 
Sig. Pedrell, of Parma, who has fitted it to a bicycle. 


DurinG the past eight years fifty-two distinct com- 
panies in the Rocky Mountains district alone have installed electric 
power machinery for mining and ore-reducing purposes. The 
plant comprises 62 generators, aggregating 7988 kilowatts, and 
135 motors, aggregating 4816-horse power, operating every variety 
of mining and milling machinery. 


Pipes made by winding thick paper or cellulose round 
a solid core were recently described in Dingler’s Polytechnisches 
Journal, Between each turn a layer of molten asphalte is laid on, 
and the pipe is thus made impervious to air and water. The 
pipes are joined by means of paper sockets and asphalte. They 
are said to be light, and not liable to fracture. 


THE manufacture of basic Bessemer steel, which is 
comparatively a new industry in America has been begun on 
a considerable scale by the Troy Iron and Steel Company, whose 
plant at Troy, N.Y., is now in full operation. The work, accord- 
ing to the Engineering and Mining Journal, has been very 
successful so far, and the steel turned out is of excellent quality. 


THe membership list of the Society of German 
Engineers, issued under date of July 15th, 1896, shows a total 
membership of 10,832. This membership is divided among thirty- 
six district associations, with the exception of 2346 members who 
belong only to the main society. The Berlin District Association 
has the largest membership, with 933; the Wurtemburg comes 
next with 696, 


M. K. Oxszewskr has found that helium cannot be 
liquefied by the most powerful methods yet available. It is more 
permanent than hydrogen, probably owing to its monatomic struc- 
ture, and is on that account valuable as a thermometric substance 
at very low temperatures. A comparison of a helium and a 
hydrogen thermometer shows, however, that hydrogen has normal 
expansion as far as — 234°5deg. Cent., its critical temperature, 
and is therefore available for thermometric use down to that point. 


Tue weekly return of births and deaths, issued by 
authority of the Registrar-General, states that tke deaths regis- 
tered last week in 33 great towns of England and Wales corres- 
ponded toan annual rate of 15-7 per 1000 of their aggregate popu- 
lation, which is estimated at 10,846,971 persons in the middle of 
this year. The lowest death rate is recorded at Brighton and 
Leicester, where it was only 10 per 1000, and the highest mortality 
was at Bolton, Gateshead, Salford, Sunderland, and Wolverhamp- 
ton, wher. the average was 20°5 per 1000. 


Tue growth of traffic on the Sault Ste Marie Canal, like 
that on oar Manchester Canal, seems toincrease gradually but firmly. 
The total movement of freight through this canal for the season 
up to September Ist was:—To Lake Superior, 2,228,829 tons; 
from Lake Superior, 8,450,130 tons ; total, 10,678,859 tons, against 
8,858,148 tons for the corresponding period last year, 6,886,824 
tons in 1894, and 6,693,288 tons in 1893. Of the freight passed 
through the canal this year coal formed a total of 1,953,959 tons, 
an increase of 693,845 tons over last year ; iron ore was 5,826,100 
tons, or 341,948 tons more than last year. 


Accorp1nG to an official organ of the Russian Govern- 
ment, the iron and steel industry has taken the lead in the march 
of industrial progress. In 1892 only five companies, with a total 
capital stock of 6,000,000 roubles, were organised ; in 1893 eight 
companies, with a capital stock of 16,800,000 roubles ; in 1894, ten 
companies, with a capital stock of 13,250,000 roubles ; in the first 
half of 1895, three companies, with a capital stock of 4,830,000 
roubles, but in the second half of 1895 there were organised 
eighteen companies, with a capital stock of 60,580,000 roubles, and 
in the first half of 1896 twenty-three companies, with a capital 
stock of 83,337,500 roubles. The enlargement of capital stock of 
existing corporations aggregated in 1892, 3 300,000 roubles ; in 1893, 
3,550,000 ; in 1894, 12,550,000 roubles ; in 1895, 22,087,500 roubles ; 
and in the first half of 1896, even 24,885,000 roubles. 


An improved Howell automobile torpedo has been 
lately tested by the U. 8, Government and the results are highly 
satisfactory. The new torpedo is 144ft. long, 17in. in greatest dia- 
meter, has a launching weight of 11501b., with a reserve buoyancy 
of 201b., and an immersed displacement in sea water of 1150 Ib. 
It carries a charge of 1741b. of gun-cotton. The mean speed over 
a range of 400 yards is 33 knots; over a 600-yard range, 30 knots, 
and over 800 yards, 28°5 knots. The extreme effective range for 
regular service is 1000 yards. Instead of being propelled by com- 
pressed air stored in the torpedo itself, as in other types, the 
Howell torpedo hasa turbine motor attached to the launching tube, 
which gives an exceedingly high speed to a heavy steel fly-wheel 
within the tube ; the stored-up energy of this fly-wheel is then 
transmitted to two propellers by gearing. The torpedois launched 
by indirect gunpowder impulse, with the fly-wheel revolving at a 
speed of about 10,000 revolutions per minute. Out of 346 shots, 
with the launching tube 24ft. above the water, there were 332 hits, 
ten misses, and four accidents; with the tube 94ft. above the 
water there were 63 hits out of 69 shots. The target was a rect- 
angle 21 yards long by one yard wide, 8ft. below the water surface. 


AccorDIna to Wiedemann’s Annalen der Physik und 
Chemie, No. 9. the effect of light on spark discharges is not a direct 
action, but is the consequence of the shortening of a process pre- 
ceding the spark discharge, and this shortening is brought about 
by illumination. Mr. E. Warburg studied the shortening by 
applying the difference of potential more or less rapidly, and 
finding the lowest difference of potential capable of producing dis- 
charge within five minutes, this being the greatest delay observed. 
The discharge potential thus found he calls the statical discharge 
potential, to distinguish it from the dynamic discharge potential 
producing sparks when the current surges toand fro. The experi- 
ments made by the author show that the statical discharge poten- 
tial is not materially influenced by illumination. But when a 
difference of potential nearly seven times as high is applied for a 
few thousandths of a second only, it always produces discharge 
when the kathode is illuminated by an arc lamp, and not in the 
dark. The range of potentials at which discharge only takes 
place occasionally is very small in the case of illumination, but 
large in the dark. This is said to explain why a telephone con- 
nected-with an illuminated spark gap givesa purer note than when 





it is not illuminated, 








MISCELLANEA. 


THE passage has now been opened from end to end of 
the New Blackwall Tunnel. 


THE torpedo-boat destroyer Santa Fé, lately built for 
the Argentine Government by Messrs. Yarrow and Co., has safely 
arrived at St. Vincent. She left Plymouth on Sunday, Septem- 
ber 20th, and encountered the full force of the recent gale in the . 
Bay of Biscay, which is one of the many illustrations of the sea- 
worthiness of this small class of vessel. 


SanDGATE was visited by a terrific south-westerly gale 
on Tuesday night, with a heavy sea, and a great breach was made 
in the sea wall at the Coastguard Station. The wall has given 
great anxiety for a considerable time, and some time back an apron 
was built at the foot to strengthen it. The present breach is about 
48ft. in length, and runs back to the new buildings, which have 
just been erected, and the foundations of which are endangered. 


THE copper production of the United States in August, 
as reported by Mr. John Stanton for the producers, showed only a 
comparatively small increase over that of last year, indicating 
some diminution in activity at the mines. For the eight months 
ending with August the total production of copper has been, 
according to the same authority, 134,775 long tons, an increase of 
no less than 26,049 tons, or 24 per cent. over the corresponding 
period of last year. 


*Uniter” is the name of a new transparent solution 
for coating galvanised iron preparatory to its being painted. When 
the paint is applied—after the solution has been put on—it adheres 
permanently and is said not to peel off, as is usually the case. The 
reason of this, we are informed, is the strong affinity which the 
solution has for both paint ‘and zinc. The application of the 
solution does not in any way cause deterioration in the zinc, and 
all oxidation is thus prevented. The solution may also be used on 
black sheet iron, bridges, bright ironwork, locomotives, and other 
constructional ironwork. It is being introduced by the Metal 
Agencies Company, 31, Queens-square, Bristol. 


Weairtnc on the lower part of sheets of paper formed 
into blocks is usually some trouble, because the hand rests on a 
lower level than the paper. Messrs. Beechings are making what 
they call the save-time graduated block, in which each successive 
lower sheet of paper is put and fastened by one side a little to the 
rear of the one aboveit. The block is thus slanting at the bottom 
end, and the hand rests comfortably on it, whether the block be 
thick or thin. The method of building up requires a long stiff 
back, which provides a good hand rest. It is useful for sketching 
as well as writing upon, and is not expensive. . 


THE somewhat paradoxical discovery that the speed of 
a sailing vessel may be increased by perforating its sails is said to 
be claimed by Capt. Vasallo, an Italian mariner. He supposes 
that the fixed cushion of air filling up the hollow of an inflated 
sail lessens the effect of the wind, and he has sought to prevent 
the collecting of this cushion by making a number of holes in the 
canvas. Several trials, made in all weathers, are said to have given 
surprising results. In a light wind a vessel made 4 knots with 
ordinary sails, and 5 knots with perforated sails ; in a fresh breeze, 
7 and 8? knots respectively, and in a strong wind, 8 and 10 knots, 
—Che Sara Sara. 


Ow1ne to the instability of the French cruiser Descartes, 
125 tons of sand, of which 90 tons will be cemented, are to be 
placed in the hull. The remainder of the ballast will be loose and 
may be removed if necessary. Another defect observed in the 
vessel, according to the Army and Navy Gazette, was that the tem- 
perature of the ammunition bunkers situated above the auxiliary 
machines rose to 44deg. Cent., or 9deg. more than is con- 
sidered safe for the good preservation of explosives. The builders 
have received orders to make the necessary modifications, so that 
the temperature shall not under any conditions exceed 35 deg. 
Cent. 


Ir was originally intended to have the first experimental 
run of motor cars from London to Brighton on November 14th, the 
date when the new Act comes into force, but it has been officially 
intimated to Mr. Harry J. Lawson, the President of the Motor Car 
Club, that the officials of the Local Government are preparing rules 
for the regulation of motor traffic, which are to be issued on that 
date. The first meet of motor cars is now being arranged to take 
place at the Hétel Métropole, London, on Saturday, the 24th inst., 
at 10 a.m., instead of November 14th, the start to Brighton taking 
place at 11 a.m., and a dinner at the Hétel Métropole being given 
at Brighton on arrival. 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul at Mexico stating that 
tenders are invited by the Board of Health of that city for the 
supply of pumping machinery and engine and steam boilers. The 
tenders must be forwarded in sealed covers addressed to the 
Sanitation Board of the city of Mexico, and must be accompanied 
by the necessary specification plans, elevations, and sections, and 
they will be publicly opened on November 14th next, at 3 p.m., at 
the offices of the Board. The specifications of the machinery in 
Spanish and English can be obtained in London at the Mexican 
Consulate, Broad-street-house, New Broad-street, E.C. 


Tue Mersey Docks and Harbour Board have sanctioned 
a reduction from 6d. to 4d. per ton in the rates for discharging 
East Indian grain in the Waterloo Dock on an entire cargo or 7! 
per cent. thereof ; a reduction from 7d. to 5d. on less than 75 per 
cent. of the whole cargo, and a reduction from 7d. to 5d. per ton 
on grain from other ports in bags or bulk. The decision of the 
board that wholly grain-laden vessels should be ordered to dis- 
charge in the Waterloo Dock exclusively gave rise to some discus- 
sion, and the chairman explained that the reduction was made to 
meet the alleged hardships on shipowners. The chairman also 
stated that as soon as the wool trade had been finally removed, 
the Warehouse Committee would take measures to make the 
Wapping Dock available for general produce. 


Tue Select Committee of the House of Commons on 
the London Water Companies’ Bills—namely, the Chelsea Water 
Bill, the Lambeth Water Bill, the Staines Reservoirs Bill, the New 
River Company Bill, the Southwark and Vauxhall Water Bill—in 
their report issued last week say :—‘‘ Your Committee would with 
great deference point out that the present position of the London 
water supply is not in accordance with the public interest. Under 
the conditions of issuing new capital now invariably approved by 
Parliament for the London water companies, the public is steadily 
acquiring an interest which tends to weaken the enterprise of the 
companies as private concerns ; while, on the other hand, the con- 
sumer is left without that care of his interests which is ensured by 
placing the supply under a representative body, in whose election 
he is personally interested. In the meantime, each session applica- 
tions to Parliament—sometimes inconsistent, and usually without 
concert with one another—are being made which are opposed by 
local authorities and private persons. These proceedings are 
annually costing a very large sum of money ; and this comes of 
Parliament being obliged to consider each proposal sepatately, 
without reference to any general scheme, having thus the almost 
impossible task assigned to them of deciding what powers should 
be granted to the water companies in order that they may provide 
for the wants of an ever-increasing population, and what powers 
withheld to avoid the water companies acquiring an increased value 
in the event of purchase by a public authority. From this acknow- 
ledged anomalous position, it would be greatly to the public 
interest that the water companies and the inhabitants of Iondon 
should be speedily freed,” 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA,—GeroLp anp Co., Vienna. 
(4INA.—KELLY AND WALSH, Lp., Shanghai and Hong Kong. 
FPRANCE.—BoyvEau AND CHEVILLET, Rue de la Banque, Paris. 
CERMANY.—ASHER AnD Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 

INDIA.—A. J. Compripce anp Co., Esplanade-road, and Railway Book 

stalls, Bonbay. 
LPALY.—LorscHER AND Co., 307, Corso, Rowe. 

Bocca Freres, Turis. 
JAPAN.—KELLY anv Watsu, Lp., Yokohama. 
RUSSIA.—C. Richa, 14, Nevsky Prospect, St. Petersburg. 
s. AFRICA.—Gorpon AND Goren, Long-street, Capetown. 


R. A. THOMPSON AND Co., 3.3, Loop-street, Capetown. 
J. C. Juta anv Co., Capetown, Port Eliza'eth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon AND Goren, Quren-street, Melbourne ; George 


street, Sydney ; Queen-stvect, Brisbane, 
R. A. THomp30N AND Co., 180, Pitt-stveet, Sydney; 362, 
Little Collina-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-strect, Brisbane. 
TURNER AND HENDERSON, [Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 786 and 388, St. James-street, Mentveal. 
Toronto News Co., 42, Youge-street, Toronto. 
UNITED STATES OF AMERICA.—InteRnationai News Co,, 83 and 85, 
Duane-street, New York. 
Supscriprion News Co, 
STRAITS SETTLEMENTS.—Ketiy anp Wasa, Lp., S/ayapore. 
CEYLON.—W1sAYARTNA AND Co., Colombo, 


Chicago, 








SUBSCRIPTIONS. 

Tur ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINEER is registered for transmission abroad. 

A complete set of Tae ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub. 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive Tuk Enoingerr weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

THIn Paper Coprrs— 
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Tuck Paper Copirs— 
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(The difference to cover extra postage.) 


ADVERTISEMENTS. 

s&@™ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in ‘‘ordinary” and “special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing adverti ts should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to Le addressed to the Editor of Tuk ENGINEER. 





Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 











CONTENTS. 
: Tue EnoIneer, October 9th, 1896. PAGE 
Tue Lonoest Non-stoppinc Raitway Run IN THE WorLD en 
THe Frencd Moron CaRRIAGE Race .. .. .. 2... ae, .. 355 
THe SNODLAND BRIDGE OVER THE RiveR Mepway. (Illustrated.) .. 356 
TimMIN'S MECHANICAL GIRDER CALCULATOR won Vag ae ee 357 
COPY-WORK ; ‘ & tee me « oe S58 


Compustion oF Bituminous Coa 1N BoILeRS ele: aie oe 
ORE-SHIPPING PIERS ON THE CANTABRIAN Coast. (Illustrated. ) 
rue Triats or H.M.S. Powerron.. .. .. .. .. .. os ce 
An INTERNATIONAL SUBMARINE TELEGRAPH MEMORIAL... .. .. .. 26 
WORKING ALTERNATORS IN PARALLEL AT HASTINGS. (llustrated.) .. 36 








Society OF ENGINEERS Pawo: Va: ete . 361 
LeICESTER WaTEKWORKS. (Illustrated.) .. .. .. 2. 2... .. 862 
QUALIFICATIONS FOR Boarkp OF TRADE MARINE ENGINEER'S CER- 
beech + ics: oe a ee ee ne ease 
RaiLWay MATrERS—NoTes AND MEMORANDA—MISCELLANEA  .. .. 365 
Leaping ARTICLES—Chemical Education—A New Coal “ Alliance” .. 367 
The Railways —Severn Navigation and the Bristol Channel .. _. 368 
Iron ‘Trade Wages—Stoam Shipping and Shipbuilding .. .. .. 369 


SO IE gy neta ee er re tills 
THe LANARKSHIRE AND DUMBARTONSHIRE RAILWay. (Illustrated.).- 370 
ADJUSTABLE SWIVEL Suarr BEARING. (illastrateds} 5 us es 
CoRAL STONE AND ENGINEERING WORK ri Ve ae ee ee 
Cam Gear Cycrm. (Illustrated.) .. .. 2. 2... ce cs ce ce S71 
Tak TecunicaL EDUCATION OF ARTISANS me 3 
New STeaMsHip AND RatLway Lives FOR VENEZUELA... im cee eae 
LEITERS tO THE Kpitor—Steam Engine Economy—The Ether.. .. 37! 
An Unwarrantable Strike—High-pressure Steam and Back Pres- 
sure—The Engines of the Inchmona—Contracts Open—Loco- 
ay, otive Boilers—Caledonian Railway Performances .. .. .. 373 
The Americanising of English Railways—For the Benefit of the 
Artisan—The Late Henry Cherry—Bayreuth Opera House—A 
Metaphysical Physical Problem—Permanent Way—Locomo- 
tives with Large Coupled Wheels—A National Railway Museum 
—One Thousand Pounds Steam .. .. .. 0. 2. 4. -. 574 
Lat MOMES AWS) TRIE VAIEE? 4. kc see ee ke 374 
Ture Camroc BoILer FURNACE. oo ee i: 
THe RELavive Sizes oF THE TRADING WORLD IN 1869 AND IN 1896.. 375 
Lerrers FRoM THE Provinces—The Iron, Coal, and General Trades of 





Birmiugham, Wolverhampton, and other District —Lancashire 
__—thefield Ditelot ee. oe 
North of England—Notes from Scotland... .. .. .. .. .. .. 877 
: Wales and Adjoining Counties—Germany .. .. .. .. .. .. 878 
THe Pavewr JOURNAL... 4. .0 0. ss oe +. 3 379 
SELECTED AMERICAN PATENTS... een a ee aes 
PARAGRAPHS—A Lofty Railway Viaduct .. .. .. .. .. .. .. 358 
The Royal Agricultural co ane ee ae me ee 360 
Death of Mr, Calvert ; rok ee Ee 


Naval Engineeer Appointments 7 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to vnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
thergore request correspondents to keep copies. 


REPLIES. 


A. W. K.—No, a pattern maker would not satisfy the conditions. The 
candidate must have worked in metals. He must, in a word, have 
served his time as a fitter or erecter. As to his standard of height, 
&c., we are unable to add any information to what is contained in the 
very full official document published in our issue for April 10th, 1896. 

W. H. B. (Belfast.)—‘‘ Shipbuilding in Iron and Steel,” by 8. Thearle. 
London: Collins, Sons, and Co. There is no book specially on draw- 
ing and the designing of steamships, but ‘‘ Drawing and Designing for 
Marine Engineers,” by C. W. Roberts, published by the Tower 
Publishing Co., will be of service to you, and ‘* Naval Architecture,” 
published by Crosby Lockwood and Co., may be of some help. 

H. N. (Wood Church-road.)—(1) You could not obtain a valid patent for 
the use of three cylinders in a locomotive, but you might get a good 
patent for a special type of locomotive with three cylinders. (2) On 
paper, just the same results in the way of economising fuel by expand- 
ing steam can be had with two cylinders as with three. It is only 
necessary to make the cylinders so much larger that the space swept 
out by the two pistons per revolution, in one engine will be 
identical with that swept out by three pistons in the other engine. 
In practice, however, your engine would not answer. It would easily 
“go blind” at starting, none of the cylinders getting any steam, and 
in any case it could not get away with a heavy train ; and, finally, the 
average pressure would be much smaller in reality in the three- 
cylinder engine than they are by calculation, for well understood 
reasons. 








MEETINGS NEXT WEEK. 

CHESTERFIELD AND MipLanp Counties INsTITUTION OF ENGINEERS.— 
Saturday, October 17th, General Meeting at 3 p.m. 

Tae INstTiTuTION OF JUNIOR ENGINEERS.—Friday, October 16th, at 
8 p.m.: Annual General Meeting for Election of Officers, presentation of 
Council's Report, &e. 

INSTITUTE OF MARINE ENGINEERS.—Monday, October 12th, at 8 p m.: 
Adjourned discussion, ‘‘ Correspondence in connection with the Board of 
Trade re Engineers’ Certificates.” 

NortTH OF ENGLAND IysTITUTE OF MINING AND MECHANICAL ENGINEERS. 

Saturday, October 10th, General Meeting, at 2 p.m.: Papers open for 
discussion, ‘‘The Blasting Efficiency of Explosives,” by Bergassessor 
Winkhaus. ‘Safety Explosives,” by Bergassessor Winkhaus. ‘‘ Photo- 
graphy in the Technology of Explosives,” by Mr. Alfred Siersch. Papers 
to be read, ‘‘Notes on the Venterskroon Goldfields, South African 
Republic,” by Mr. H. Bb. Bunkell. _‘* A Spring Coupling for Winding or 
Haulage Ropes,” by Mr. H. W. Hollis. ‘The Danger of Employing 
Safety Fuses for Blasting in Fiery Mines,” by Bergassessor Winkhaus. 
A Meeting of Students and Associates will be held immediately after the 
General Meeting : Paper open for discussion, ‘‘ Haulage at Wearmouth 
Colliery,” by Messrs, W. R. Bell and E. McGowan. 








DEATH. 


On the 27th September, at Cartown House, Carrick-on-Shannon, 
C.E. 


Drewry GrrrorD Ortey, M.I.C.E 
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CHEMICAL EDUCATION, 

THE correspondence in the Times on technical educa- 
tion in general, and that of chemists in particular, has 
flourished exceedingly during the last couple of weeks. 
We have already dealt with certain phases of the con- 
troversy and examined particular statements. The com- 
plainers assert, some with more emphasis than ever, 
that the education given in chemistry in Germany is 
more profuse, excellent, and useful, than anything to be 
had here; and they point to the fact that crowds of 
students in chemistry are to be found in the Universities, 
and that large firms employ chemists by the dozen or the 
score. It is held to be deplorable that we do not go and 
do likewise ; and strong arguments are used to show that 
Germany is far ahead of this country in all sorts of 
chemical ways. Now it must be admitted that the replies 
of those who take a different view are not quite satis- 
factory. They leave the impression that something 
has been left unsaid. What that is we propose to 
explain here. It is time that attention was directed to a 
very important element in the controversy, namely, the 
parent. 

If we examine the various arguments advanced in 
favour of increasing the number of English students in 
chemistry, it will be found that they are all general or 
national, none individual or particular. The country 
as a whole, we are told, would be better off, and trade 
prosperity would advance. This has been very nicely 
put by more than one writer. But after all this has very 
little to do with the matter. The father of a young man 
of eighteen, say, who has just left one of our public schools, 
where he has received an excellent education, casts about 
for a profession or calling for the lad. The first object he has 
in view is the putting of his son into a position as soon as 
may be to make an independent income; at least, that is the 
leading idea with most middle-class Englishmen fairly 
well-off, and blessed with half a dozen sons and daughters 
to be provided for. Now, if the father is a prudent man, 
he will select for his child that calling in which he himself 
is able to bring most interest to bear to help his son in his 
career. Of course it is understood that it is quite useless 
as a rule to force a lad into a walk in life that he does not 
like; but just now we are dealing with principles of 
action, not details of action. A dozen different avocations 
force themselves on the parent’s attention, and among 
others chemistry. To convert a lad of eighteen into a 
really competent chemist will cost, in one way or another, 
about £700. The young man has to be supported, clothed, 
&e., for five or six years, and his teaching has to be 
paid for. A chemist of a sort—for there are chemists 
and chemists—can be produced for about £150; but 
we need not dwell on the demerits of this latter- 
day product. The father naturally asks himself what he 
will get for his £700; he makes inquiries, and he finds 
that the investment is about the worst possible. There 
are already fifty chemists clamouring for every  insignifi- 
cant appointment in this country; and inquiring still 


are working here for salaries which would scarcely pay the 


tailor’s bill of the Englishman. In few words, it does not 
pay in this country to make your son a chemist. If he 
has nothing but the income derived from the practice of 
his profession to rely upon, he will have to live a life of 
genteel poverty ; cursing the hard fate which made him 
and his parents select a profession which pays no one 
properly at the beginning and leads to nothing at the end. 
No doubt a few chemists have made fortunes. In like 
manner a few large nuggets have been picked up in 
Australia, and afew large diamonds in South Africa. 
For the great mass of chemists in this country an income 
of about £150 a year represents the ultimate life return 
for a large outlay of time and money. 

Can it be said that under these conditions the British 
parent is unwise in eschewing chemistry? Perhaps he 
is unpatriotic. Perhaps he is not. He gives himself the 
benefit of the doubt. All the walks of life are crowded. 
The fact that so few by comparison seek a livelihood in 
the practice of chemistry is fair proof that it must be very 
bad indeed. South Kensington has probably done as much 
to ruin the commercial reputation of the science as any- 
thing else. But, after all, reputation has little to do 
with the matter. Chemists are not employed simply 
because they are not wanted. The work in most of 
our large establishments is so absolutely one of routine 
that specialists, not chemists, can do all that is required. 
An average schoolboy can be taught in a couple of 
months to test pig iron for carbon, and lads are so 
employed by the dozen. Little more skill is needed for 
phosphorus or sulphur, and the man or boy who can do 
this need know nothing at all of chemistry as ascience. No 
more indeed than the Bessemer man who, when he sees the 
carbon lines disappear in his spectroscope, understands 
that the carbon has all been burned out. Is it not clear 
that if a manufacturer can get all the chemical work he 
wants done for a couple of pounds a week, he would be a 
fool to pay more ? 

“But,” say they who would plunge their hands deep in 
the pocket of the British taxpayer, ‘‘ think of the Research 
work.” The reply is simply, ‘‘ What of it?” In what 
special commercial direction at this moment is the man 
of Research engaged ? How and in what way is British 
industry crippled by the absence of funds? We will 
undertake to say that there are at least a dozen chemists 
now in Great Britain whose reputation stands so 
high, that any one of them could have £10,000 within an 
hour after he had demonstrated that research in a par- 
ticular direction promised an adequate reward. What 
branch of chemical industry has not spent large, in some 
cases enormous, sums on experiments? Facts such as 
these are apt to be lost and forgotten in the storm of words. 
The professors may findit hard to believe, but it is neverthe- 
less true that the metallurgists, the salt makers, the acid 
manufacturers, the chlorine makers, even the gas com- 
panies, understand very well what they are about,and em- 
ploy just as many chemists as they require, and just the 
men most suitable for their wants. The professors are out of 
touch with the commercial interests of the country. If 
they were not they would understand the talent, skill, and 
sound judgment brought to bear, and always available in 
Great Britain, must be relatively enormous, or we could 
not possibly retain the position we do in the face of the 
difficulties created by insubordinate and costly labour, 
and hostile tariffs closing every port against us. If we 
had Germany’s cheap steady labour, and real instead of 
one-sided free trade, we should hear little even from the 
professors about our mercantile imperfections. Much 
nonsense has been talked and written ; in the words of a 
well-known man, we say, “‘ What we want is facs, facs, 
not opeenions.” 


A NEW COAL “ ALLIANCE.” 


Tue South Wales colliers, it appears, had expected that 
the Sliding-Scale Joint Committee, at its meeting on 
Saturday, would proceed to the discussion of the remark- 
able proposals we published last week as the miners’ 
remedy for unfair competition, or ‘‘ undercutting,” in the 
coal market. As a matter of fact, the coalowners’ repre- 
sentatives on the Sliding-Scale Committee have neither 
power nor authority to deal with any such intricate 
problem. The function of the Committee is to register 
the report of the auditors, and endeavour to settle the 
hundred-and-one minor disputes which are always arising 
between miners and the management in different collieries. 
At Saturday’s meeting the auditors announced that, as the 
result of their examination of the coalowners’ books for 
the two months ending August 31st, a reduction of 1} per 
cent. in the wage rate must take effect on and from 
October 1st, bringing it down to 10 per cent. above the 
standard of 1879. It has been explained before, but it 
may as well be repeated, that under the sliding scale 
wages are adjusted on the selling prices of coal, and not 
on the profits—when there are any—of the colliery pro- 
proprietor. The return, therefore, throws a significant 
light upon the condition of the coal trade during July 
and August. At the two previous meetings, covering a 
period of four months, wages remained stationary, and 
hopes were fondly entertained that at last prices had 
touched bottom. Evidently the downward course has not 
yet been arrested, and the miners not unnaturally express 
disappointment. Their disappointment cannot be keener 
than that of their employers. The men have seen their 
wages rise to 30 per cent. above the 1879 standard ; that 
was in April, 1894. Only twice before, since the revision 
of the scale agreement. has the rate fallen so low as 
10 per cent. above the standard, and those occasions were 
in June, 1893, and October, 1895. 

With new pits, equipped with the most modern machi- 
nery, opening in different part of the coalfield. With 
nearly two million tons of virgin coal in sight in the 
Rhymney and contributory valleys ; and with few signs of 
a perceptible increase in the demand from foreign custc- 
mers, the prospect of an improvement in the situation 
can hardly be said to beinspiriting. This explanation will 
help to account for the interest the colliers exhibit in 
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was a standard rate for coal any more than for other 
commodities ; and it enables us, at the same time, the 
better to understand the crusade they are undertaking 
against underselling, as described in the twelve paragraphs 
of the “Alliance” programme. 

Ostensibly the movement of Mr. W. Abrahams, M.P., 
and his colleagues,is directed by a philanthropic desire to 
help the employers as well as the men—to protect the 
coalowners against themselves, and particularly against 
unscrupulous trade rivals. It is notorious that the 
Coalowners’ Association does not include all the 
colliery firms in the steam coal region; but we have 
not seen it suggested that it is the non-members who are 
guilty of the practices of which the colliers complain. 
‘** Mabon,” M.P., and the workmen’s leaders, however, 
accept the Association as an organised body which only 
needs support from the men to fix a price and stick to it; 
and they say that under certain conditions they will lend 
that support, even to the extent of refusing to work in 
non-Association pits, if the owners are detected in selling 
below current market quotations. But when those 
conditions are examined by anyone conversant with 
mining matters, especially the exceptional circumstances 
of the South Wales basin, the men do not seem so very 
disinterested after all, but rather to aim at a good bargain 
for themselves under cover of rendering the employers a 
service. First of all, there must be the conzession of a 
minimum wage, the equivalent of the “living wage” we 
have heard so much of in other industries. Then the 
owners are to pledge themselves to employ only skilled 
workmen, which, logically construed, means a reversion 
to the apprenticeship system, if not the creation of a 
colliers’ ** close corporation.” Thirdly—but we had better 
quote the. passage—‘‘ That the working of the double 
shift, except in cases of emergency, shall be considered a 
violation of the principle of this scheme.’ The double 
shift system has been a bone of contention in South 
Wales ever since the late John Nixon suggested its 
adoption in the early seventies. It is in operation in 
some of the newer collieries, and it is found to be safer, 
cleaner, and more economical than the old method of 
working. The innate conservatism of the Welsh 
miner, however, is, as it always has been, dead against it, 
and next to the minimum wage it is probably the point 
which the colliers regard as the most important in their 
“Alliance” plan. One other condition is that no 
employer shall make contracts with merchants or 
shippers who contract for future delivery. These gentle- 
men are dubbed “ speculative middlemen,” and are to be 
utterly proscribed, notwithstanding that they are the 
vital element in the trade, the chief buyers, the largest 
exporters, and the owners or agents of most of the steam 
coal depdts abroad. 

What are the coalowners to gain in return for 
acquiescence in the rather large order addressed to them 
by ‘“‘ Mabon” and the miners’ leaders? They are to be 
allowed, nay, aided in establishing a minimum selling 
price for the different kinds or seams of coal, based upon 
the average cost of production for the past three years, 
with powers, it is graciously added, to raise it from time 
to time. In the case of any firm deviating from the 
rates so fixed, the colliers are to be called out of the pit 
and jointly supported, the owners finding them work 
elsewhere, and the men supplying substantial assistance. 
In brief, all colliery proprietors are to be forced to join 
the Association and follow its rules, or they are to be 
‘“ boycotted” by the colliers, and ‘“‘ sent to Coventry” by 
the coalowners, with the hearty concurrence of the mining 
population. The more one looks into the proposals the 
more clearly it is discerned that the ‘Alliance,’ if practic- 
able, would be entirely one-sided. There is nothing the 
men offer to the employers which they do not already 
possess. They have nominally power by their rules as 
an Association to check underselling, if not to impose 
penalties; and if that is inoperative, even among their 
own members, it is because it is impossible to define 
with any degree of precision, what underselling is. In 
adjoining pits working the same seams, the product 
varies greatly in quality and value. One colliery may 
have to haul a mile or more, and a newer neigh- 
bour be sending up coal from a few hundred yards 
off the shaft. One shall be twenty miles or more 
inland, and its particular rival — say, Llanbradach 
—less than a dozen miles from the port. Experienced 
coalowners know, as every economist knows, that it is 
impossible to determine a standard or a minimum price ; 
and nowhere is the impracticability of such a course more 
easily demonstrable than in a coalfield like that of South 
Wales, where every valley—one might say every colliery 
—has its own peculiarities, its difference in the cost of 
production as well as in the value of the output; and so, 
necessarily, in the variety of the price. It may be doubted 
whether, after all, ‘“‘ undercutting” prevails to the extent 
the framers of the so-called ‘“ Alliance” would have us 
believe. There is competition, acute competition, and no 
doubt Welsh steam coal is just now being sold at a very 
low rate and a very small profit. That has been so before, 
and the circumstance has corrected itself. But however 
much of illicit competition there may be, no sensible 
person would regard the ‘‘ Alliance”’ scheme as a remedy; 
nor do we suppose an intelligent man like ‘‘ Mabon” will 
be astonished when the coalowners thank the ‘ Alliance ”’ 
for its kind intentions, and intimate that they would 
prefer to manage their affairs in their own way. 


THE RAILWAYS. 


A LITTLE more than forty years ago, or about three 
years after the Great Exhibition in Hyde Park, the 
length of line open fcr traffic on the railways of the 
United Kingdom was a trifle more than equal to the 
earth’s diameter. There has been much progress since 
then, but the miles of railway are not yet equal to the 
earth’s circumference. During the last six years the lines 
have been growing at the rate of rather more than 200 
miles per annum; and as the length at the close of last 
year was 21,174 miles, it is evident that, if the same annual 


years the railways of the United Kingdom would be 
sufficient in their aggregate length to encircle the globe. 
Such a result is too much to expect, but it happens that 
last year the increase in length was as much as 266 
miles. It is now for the first time that the miles have 
gone beyond. the limit of 21,000. In 1877 the 17,000- 
mile stage was reached, in 1881 the 18,000, in 1885 the 
19,000, and in 1890 the 20,000-mile stage. Since 1873 
the growth has gone on at the rate of 242 miles per 
annum, so that the advance made last year is above the 
average of the previous twenty-one years. Still, the 
growth of the last six years is below the average of the 
longer period. Railways now occupy so large a propor: 
tion of the country, that it is hardly to be supposed they 
can grow as rapidly as when the field was more open. 
We mark that in 1893 the increase was 821 miles, and in 
1894 it was 262 miles, or very nearly the same as last 
year. Examples of a more rapid extension may be found 
farther back, as in 1863, when there was a leap forward 
of 771 miles. 

With the length of line the capital grows, and thus we 
find that the paid-up amount has reached 1000 millions, 
and something more. Per mile of line the sum is higher 
than ever, being £47,280. It was not until 1878 that the 
capital reached £40,000 per mile. But now the capacity 
of our lines for work has enormously increased. The 
returns by the Board of Trade show that last year the 
passengers, exclusive of season-ticket holders, were not 
far short of 930 millions, and were more than double the 
number carried in 1873. The total receipts from passen- 
gers, goods traflic, and miscellaneous sources verged very 
closely on £86,000,000, of which rather more than half 
came from the goods traflic. The total traffic receipts per 
train mile showed an improvement to the extent of one 
farthing, the proportion for the past four years being 
under 4s. 10d. It was in 1885 that the amount first 
dropped below 5s., and in 1856 it very nearly reached 6s. 
Per mile of line open the traflic receipts Jast year were 
£3844, or more than in any year except 1891 and 1892. The 
working expenses were naturally higher than in preceding 
years, but their proportion to the total receipts was the 
same as in 1894 and 1892, and less than in 1893, the per- 
centage being 56. The net receipts were thus brought 
down to a little more than £38,000,000, representing 
3°80 per cent. on the total paid-up capital. Over nearly 
all the years prior to 1892 the proportion wa3 4 per 
cent. or upwards. In 1893 the great coal strike 
brought the percentage on railway capital down to a lower 
point than had been previously known, the proportion 
being as little as 3°60. The next year witnessed an im- 
provement, which was more than maintained in 1895, 
though still below the percentage of 1892, a year in which 
the rate was yet no higher than 3°85. In 1893 the 
receipts from the goods traffic fell off by £1,872,000 com- 
pared with 1892, whereas in 1894 there was an increase 
of £2,384,000 compared with 1893. Last year the goods 
traffic brought in more than £44,000,000, the improve- 
ment compared with 1894 being £656,000. The receipt 
from the mineral traffic in 1895 was £18,176,000. In 
1894it was £18,117,000, and in 1893 only £16,421,000. 

Examining the particulars of the passenger traflic, we 
find the third-class element still displaying an extraordi- 
nary growth. Tne first-class passengers were a little 
under 30,000,000, the second-class considerably under 
59,000,000, while the third-class exceeded 841,000,000. 
This reckoning is exclusive of the holders of season tickets, 
amounting to nearly 1,200,000. Compared with the 
previous year, the first-class showed an increase of 
169,000, the second-class a decrease of 1,594,000, 
and the third-class an increase of no less than 19,783,000. 
The receipts show an increase of £69,000, from the 
first-class, a decrease of more than £37,000 from the 
second-class, and an increase of £520,000 from the 
third-class. There is also an increase of £112,000 from 
the season-ticket holders. Ina report from Sir Robert 
Giffen and Mr. Francis Hopwood, issued yesterday, the 
season ticket receipts, amounting to £2,760000, are 
apportioned among the various classes of passengers to 
which they belong. The effect is to make the first-class 
increase £107,000, the second-class decrease £15,000, 
and the third-class increase £572,000. The actual gross 
receipts from the passenger traffic were £31,526,000, or, 
adding excess luggage, mails, and other items, a total 
sum of £387,361,000, an increase of £866,000 over the 
previous year. Adding the receipts from the goods trafiic, 
and above £4,500,000 for miscellaneous sources of income, 
we get the gross amount of nearly £86,000,000. Against 
this, the entire working expenditure of the year amounted 
to £47,877,000, of which more than £3,000,000 went for 
rates and taxes, compared with £2,816,000 in 1894. 
Locomotive power cost £12,535,000, or £35,000 less than 
in the year preceding. Traffic expenses were £14,960,000, 
a decrease of £297,000. Repairs and renewals of carri- 
ages and wagons amounted to £4,024,000, an increase of 
£56,000. Compensation for personal injuries absorbed 
£121,000, in place of £142,000. The rolling stock of all 
the companies comprises more than 677,000 vehicles of 
all kinds, besides 18,658 locomotives. 

That the working of this enormous traffic is occasionally 
marked by accident can be no matter of surprise. The 
marvel is that the casualties are comparatively so few. 
The number of passengers killed from accidents to trains 
last year was but five, or in the proportion of one out of 
186,000,000. The injured were 399, or one in 2,330,000. 
It is interesting to go back to Captain Tyler’s report for 
1875. In that year, when the length of line open for traffic 
was 4500 miles less than at the close of 1895, the number 
of passengers killed by accidents to trains was seventeen, or 
one in less than 30,000,000. Safety would thus appear 
to be six times greater now than it was twenty years ago. 
In 1874 the passengers killed were eighty-six, and in the 
four years, 1870-73, they averaged thirty-five. In the 
four years ending with 1895, the fatalities of this class 
were only fifteen per annum. The number of train 
accidents inquired into last year was rather high, being 
sixty-nine, compared with about half that number in the 
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tionally low. Twenty years back the train accidents 


were 161. Since 1884 they have always been less than q 
hundred. A classified list of accidents shows varying 
results from year to year in the number arising from 
trains entering stations at too great a speed. There were 
seven such instances last year, compared with four the 
year before. A class of accident in which trains generally 
leave the rails appears in twelve cases, which is precise] 
the number that occurred in 1883. Collisions within 
fixed signals at stations or sidings were twenty-nine, the 
highest number since 1884. Collisions at junctions were 
ten, a marked increase since 1886. 

Unfortunately, there are causes other than those 
identified with actual train accidents which operate to 
create a large death-roll in connection with railways, A 
return partly repeated in the General Report on Acci- 
dents, issued a few days ago, appeared in April last, 
showing more than a thousand deaths and 4000 cases of 
injury as occurring on the railways in 1895. The par- 
ticulars are very miscellaneous, and include a large number 
of cases for which the railways cannot be rightly held 
responsible. The fatalities to the servants of the com. 
panies are painfully large, the deaths among the employés 
last year being 430, in addition to twelve from accidents 
to trains, while personal injury happened to more than 
2500. ‘The return which has just been issued goes more 
fully into the question of accident. The number of 
persons employed by the companies last year is shown to 
have been 465,000. The killed were 1 in 1052, while the 
injured were 1 in 175. These proportions are the best 
that have yet appeared, especially in regard to the deaths, 
The number of the employed is only accurately known 
for the years 1874, 1884, 1889, and 1895. But the pro- 
portion killed for the first three years out of the four is 
respectively 1 in 320, 634, and 877. Comparing these 
proportions with the 1052 for last year, the progressive 
improvement becomes eminently striking. 

In the general remarks made by Mr. Francis Hopwood 
respecting the railway accidents of 1895, it is stated that 
the Board of Trade are always much impressed by the 
record of loss of life and injury to railway servants, and 
the administration of the department is described as 
specially directed to the consideration of metho?s of rail- 
way working which will conduce to the safety of the men. 
During 1895, the two sub-inspectors attached to the de. 
partment were almost continuously engaged in inquiring 
into cases of accidents to servants. Certain recommen- 
dations have been made to railway companies with a view 
to mitigate the risks to which the men are exposed, and 
it is hoped that as time goes on the adoption of such recom 
mendations will be found to have some effect on the 
number of accidents. 

In relation to the general safety of the traffic, the Board 
of Trade very properly look upon the returns for the past 
year as favourable. With respect to the larger number 
of train accidents than usual that were inquired into by 
the inspecting officers of the department, it is explained 
that many of these were accidents to goods and mineral 
trains. It is also observed that the small proportion of 
passengers killed would appear smaller still, if an accurate 
estimate of the passenger journeys made by the holders 
of season tickets formed part of the calculation. Con- 
cerning the accidents which occur, a proportion are held 
to be due to negligence, want of care, or mistakes on the 
part of the officers and servants of the companies. But 
while the inspecting officers ‘‘ feel it their duty to place 
the blame for certain disasters on the shoulders of those 
who are clearly responsible for them,” it is urged that 
‘‘the great service which the army of railway employs 
give to the country should always be borne in mind by 
the travelling public.” The position of railway servants 
is happily undergoing improvement, if we may judge from 
the official documents to which we have thus referred. 
We might go on to mention another Parliamentary paper 
bearing on this subject, showing the action of the Board 
of Trade in seeking to give effect to that part of the Rail 
way Regulation Act of 1893 which has reference to the 
hours of labour of the servants of railway companies. 
The third annual report by the Board relative to this 
matter has very recently appeared, and shows that since 
the passing of the Act 325 cases of complaint as to hours 
of work have been investigated, in addition to which the 
companies have, to a large extent, moved voluntarily. 
Mr. Hopwood says in his report: ‘‘ The department has 
every reason to be satisfied with the working of the Act 
during the past year.” There can be no doubt that a 
very sensible amount of relief has been given to the men 
by the attention which has been drawn to those cases 
wherein the hours of labour were longer than they should 
have been. 


SEVERN NAVIGATION AND THE BRISTOL CHANNEL, 


Ir will possibly be remembered that about 1888 the 
Midlands appeared to have become excessively enthu- 
siastic about canals and waterways. Excessive railway 
charges could no longer be tolerated, and it was high 
time that the monopolists should be brought to their 
senses. Manchester had already shown the way. Why 
should Birmingham wait? Meetings were held, and 
strong speeches made; deputations waited upon the 
President of the Board of Trade, and for a time all 
appeared to go along as swimmingly as the most enthu- 
siastic could desire. But gradually calmer counsels pre- 
vailed, and when it was seen that none of the schemes 
suggested would prove a direct commercial success, the 
Birmingham people decided to do nothing, rightly con- 
ceiving it to be the wiser policy rather to bear the ills they 
had than fly to others they knew not of. But the canal 
promoters, whilst engaged in their crusade, collected a 
certain amount of valuable information. They issued a 
circular to a number of Midland traders, asking them, 
amongst other questions, ‘‘ Assuming that canal rates 
vid Gloucester could be considerably reduced, would it 
materially increase your traflic to or from the Severn and 
South Wales ports?” Of the replies received, 53 were in 
the affirmative, 385 negative, and 31 conditional. Not- 
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Birmingham town’s meeting, as we have seen, decided to 
proceed no further in the matter, at any rate so far as 
pledging the town’s credit or funds was concerned. The 
Worcester people, however, who have charge of the 
Severn navigation, decided to take action on their own 
account, and endeavour, by deepening and canalising their 
river, to attract small coasting steamers to trade between 
their city and the Bristol Channel ports. A conference 
was held in 1889 between the Severn Navigation Com- 
iissioners and delegates of the Cardiff Chamber of 
Commerce. It was estimated that to make the river 
navigable for small craft would entail an expenditure of 
£30,000, and so much confidence did Cardiff repose in 
the ultimate success of the undertaking that the Town 
Council and the Marquis of Bute each contributed £5000, 
whilst a further sum was raised privately. Dredging was 
therefore proceeded with, and adepth of 10}ft. was secured. 
Then a hitch arose. The city of Gloucester possesses a 
Westgate Bridge, where the head room is inadequate for 
steamers of 400 tons. Until this bridge is altered, the 
Cardiff people refuse to take any further steps in the 
matter. At least, this is one of the excuses they made 
in reply to a generally expressed complaint at Worcester 
of their inactivity. The Severn authorities have con- 
structed a steamer of 200 tons, the successful working of 
which does not appear to be interfered with by the 
obnoxious bridge; but such a steamer as this is pooh- 
poohed by the Cardiff people. She is altogether too 
small, and the Welshmen, according to a statement re- 
cently made by a past president of the Cardiff Chamber 
of Commerce, absolutely refuse to invest one solitary 
halfpenny in such cockle shells. The excuse appears an 
extremely lame one. We should imagine that the real 
reasons of Cardiff’s hanging back are, firstly, that the 
local capitalists are utterly sick of shipping investments, 
be the steamers 200 or 2000 tons; and secondly, that the 
traffic is not of such large proportions as was at first ima- 
gined. Atthe time of Birmingham's temporary canal mania 
inquiries elicited the fact that of the entire import trade 
of the Birmingham district, only 8 per cent. was done vid 
South Wales ports, against 25 per cent. vid the Severn 
ports, and in exports the Severn and South Wales 
3 per cent. each. It is complained that Gloucester 
people are opposing the scheme, but in the face of such 
a state of affairs as the above figures reveal, what else is 
to be expected ? Why should they move a hair’s 
breadth to divert traffic from their own dock? If the 
Cardiff people wish to secure the trade they must fight 
for it themselves. Whether they have attempted any 
such fight or not we are not in a position to say, but con- 
sidering the capital they have invested in the Severn 
undertaking, we are no doubt right in assuming that they 
have left no stone unturned, and that the quibble they 
raise as to the size of the steamers selected by 
the Worcester traders is but a somewhat ungainly 
attempt to retire from that confident position they 
adopted in 1889. In favour of Cardiff, it has been 
pointed out that the complaints of the Worcester 
people have been made too soon. That Cardiff cannot 
all at once divert all its Midland traffic from the railway 
to the waterway; and that even in such attempts as 
they may be making, every possible obstacle is put in their 
way by the Gloucester and Berkeley and the Birmingham 
and Worcester Canal companies. This may be so, 
when we bear in mind the fact that whilst it costs 7s. 6d. 
per ton to transport goods from the Baltic to Cardiff, 
it costs 9s. 8d. per ton to have these same goods trans- 
ported 109 miles from Cardiff to South Staffordshire, it 
is evident that someone has a very strong incentive to 
push the Severn scheme as much as possible. Is this 
somebody the Cardiff merchant? How much of saving 
between water and land carriage would go into his pocket ? 
Besides, we must not forget that, after all, the import trade 
of Cardiff is a comparatively small one so far as general 
cargoes are concerned, and her export trade, apart from 
coals, is of small account. It would appear to the 
impartial observer that Cardiff must first secure those 
facilities which will enable the Midland consumer to draw 
more than 8 per cent. of his supplies from Welsh ports, 
and Midland shippers such facilities as will enable them 
to very considerably increase the quantity of goods they 
now send vid the Bristol Channel. There can be no 
doubt that, given the necessary steamship lines trading 
with Cardiff, and the necessary inland waterway commu- 
nication, the traders of the Midlands would speedily find 
it more profitable to favour South Wales rather than 
London and Liverpool. 
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IRON TRADE WAGES. 


Onck again the manufactured iron trades of the Midlands 
and Scotland are agitated upon wages questions. In Scotland 
the men have determined to give a month’s notice for the 
formation of an independent arbitration or wages board, and 
in the Midlands the men’s executive have issued a circular 
asking for advice from their constituents touching, to use the 
executive’s own words, whether the Wages Board there “‘is to 
be ended or mended.” Thus we have two of the great iron- 
making districts of the country more or less upset on the 
eternal subject of what the men are to receive for their 
labour. It is very singular that these movements should 
come at a time when the Lancashire engineering trades 

-or at least that portion of them located in the Manchester 
district—are also disturbed regarding remuneration to the 
operatives, when the South Wales tin-plate workers are 
agitating for an increased wages scale, and when the colliers 
the country over are declaring their intention to resist any 
proposals for a drop. We assume this unrest among the 
workpeople may be regarded as an indication of trade revival 
and of a larger demand for their labour in the turn out ot 
manufactures. If so, then the notices which are being 
handed in are not surprising ; nor can we honestly say that, 
in the event of the reasoning we have suggested proving 
correct, we view them altogether with disfavour. For if 
lronmasters and engineers and other manufacturers are 
getting more money, they can perhaps afford to pay more 
wages. There is, however, one transcendent point that the 
operatives should be assured on before proceeding to extremi- 
ties, and that is whether beyond all question trade is im- 








proving in the degree that they allege. Ironmasters do not 
yet speak with unabated confidence in this direction; the 
Manchester engineering trades we know are compassed about 
with severe competition from other parts of Lancashire and 
other parts of the kingdom, and the tin-plate industry in the 
principality is certainly in no condition, judging by the 
selling price of tin-plates to-day, to bear any increased charge. 
While, therefore, no one can reasonably object to the iron- 
workers in the mills and forges of the West of Scotland having 
an independent Wages Board if they so desire, and while 
any movement which will strengthen the hands of the iron- 
workers’ leaders connected with the Midland Iron Trade 
Wages Board, without jeopardising the existence of the 
institution, may be viewed as not only legitimate but per- 
missible, the extremest care should be taken that nothing is 
done which is likely to check the expansion of trade that 
seems to be opening up to the country if the tendency to 
improvement is judiciously handled. In the hope that this 
all-important principle will not be lost sight of, we could wish 
the present Iron Trade Wages Boards movements success ; 
but the example set by the colliers is not, we fear, favourable 
to the display of an altogether unbiassed policy by the iron- 
masters. 


STEAM SHIPPING AND SHIPBUILDING, 


Tue very sharp advance in the range of steamship freights, 
both homewards and outward, but especially the former, 
points to a remarkable alteration in the condition of the 
shipping trade, and to probable effects on shipbuilding. 
Stocks of many commodities had decreased in consuming 
centres, and as Americans wished to turn grain crops rapidly 
into gold, they chartered steamers freely in the autumn, 
with the result that freights rose sharply—in some cases by 
fully 25 per cent. In sympathy with this, and pressed by the 
scarcity of tonnage, there were equally sharp advances in 
the freights from the Danube and the Black Sea; and so the 
improvement has extended to other markets. In some cases 
increases in the taxes, as at the Spanish ports, have helped 
the movement. To obtain these higher freights many 
steamers have gone out in ballast, and thus the scarcity of 
tonnage has shown itself also in the outward freight markets, 
so that the advance in the range of freights has become 
nearly universal, though its extent varies a good deal, and 
though it is probable that the highest rates that have been 
quoted have only been obtained by a very few steamers. 
Still advances from rates such as 7s. to 14s., Odessa home, 
and such as from 2s. 3d. to 3s. 6d. from New York home- 
wards, are proofs of a remarkable change that is far above 
that which may be looked upon as the usual autumnal 
alteration. Such a change affects in time, when contracts 
are worked off, the whole range of steam shipping engaged 
in cargo carrying, and it may be looked upon as making the 
industry profitable as long as it endures. Its full continuance 
cannot be long expected, because we are approaching the 
time when the closing of the Baltic and northern navigations 
must throw a large amount of steam tonnage into other 
markets, and because the sharp rush to get grain away from 
some ports must be, in a short time, satisfied. But shipping 
has had a long period of unprofitable working, and now that 
there has been an improvement, it is not solikely that it will 
be allowed to fall back into the position which it has 
held for at least three years; and it is probable that this 
alteration in the condition and prospects of the steam ship- 
ping trade will have a beneficial effect on the allied industries 
of shipbuilding and marine engineering, which have shown, 
since the middle of this year, a great falling-off in the 
extent of the orders placed for cargo carriers. 








LITERATURE. 


The Digest of Physical Tests and Laboratory Practice. A 
résumé of Practical Tests made in the Laboratories of the 
World, Published by F. A. Riehlé, Philadelphia. Terms, 
1 dol. per annum. 

WE have before us the third number of the quarterly, the 

title of which appears above. It is a new American 

journal, and is intended to fill a want—which we feel sure 
has been experienced as much on this side of the Atlantic 
as on the other—for some convenient means of collecting 
and collating the numerous reports of important experi- 
ments which can now only be found by laborious search 
in the volumes of the proceedings of learned societies and 
the columns of the technical Press. It will, we believe, 
receive a hearty welcome from all who are interested in 
the test of material used in the various branches of civil 
and mechanical engineering; and if the high standard 
with which it has commenced its career is maintained, it 
bids fair to take an important position among the scientific 
journals of the day. The copy with which we are at 
present concerned contains several papers of great interest. 

We shall, however, limit ourselves to the consideration of 

one, which seems to us to be of more practical value 

than the others. This is a paper by Thomas Gray, 

Professor of Dynamic Engineering at the Rose Poly- 

technic Institute, Ind., on the ‘ Effect of Alternate 

Extension and Compression of Iron and Steel.” A 

number of diagrams, drawn by an autographic apparatus 

attached to the testing machine employed, are reproduced. 

These are-unfortunately not in all cases quite as clear as 

could be desired ; but still they leave no manner of doubt 

about the results they represent. The first experiments 
were made on a cast iron bar, having an average tensile 
strength of 15,000lb. and a compressive strength of 

80,000 1b. per square inch. The test specimens were 25in. 

long between the shoulders, the measurements being taken 

on a central portion 18in. long by 2in. diameter. The 
method followed was alternately to elongate and com- 
press the bar, increasing the Joad in each case at the rate 
of about 5000 lb. per square inch per minute, and removing 
it slowly. The following figure will assist the reader in 
understanding the results described. It represents, quite 
roughly, an elongation diagram. Starting from A, the 
pen followed the curve A B to the point B. The load was 
then gradually removed, and the stretched specimen con- 
tracted, drawing the pen back along the upper line of the 
shaded loop, till at no load it had reached the point 

C. The distance A C shows the amount of permanent 

set imparted to the specimen. ‘It will be observed from 

these diagrams that the smallest application of tensile 
stress to a new specimen produces set, a confirmation of 
the results obtained half a century ago by Hodgkinson.” 

If the load is now again applied, the pen follows the lower 








line of the shaded loop and returns e.ractly to the point 
B, whence it describes a curve, which is evidently a 


A new set will be taken for an 
increased load; but 
‘repeated application 
of the same load does 
not sensibly increase 
the set.” A similar 
result is shown by 
the diagrams of com- 
pression, only that if 
the compression takes 
place immediately 
after extension, the 
return curve does not 
pass through the point 


true continuation of A B. 


ELONCATION 








A LoAD gE B, but below it, which 
apparently signifies 
that the material 

does not yield so much the second time as the 


first, ‘“‘ but after greater stress has been applied than 
the previous maximum the return curve gives a closed 
cycle.” Professor Gray says of these loops that they 
“show a dissipation of energy,” but a further explanation 
of this statement appears necessary. We shall perhaps 
make the meaning of this loop clearer if we imagine 
the experiment made on a spring of rather peculiar 
nature instead of on a test specimen. We will suppose 
that ordinates of load and extension give an upward curve 
suchas AB. When the point B has been reached the load 
is supposed to be gradually removed and the upper curve 
B C described, the spring having taken set to the amount 
AC. On the gradual re-application of the load the lower 
curve C B is followed, the actual extension of the spring 
being now only D B; the diagrams of work for the 
original spring and the spring after set being A E B and 
C D B, but the diagram for the spring with load reducing 
is B C D, and the upper curve, and for the load re-applied 
it is C BD and the lower curve. The subtraction of 
these two areas gives the shaded portion C B, represent- 
ing ‘‘ dissipated” energy. But observe that this waste of 
energy is apparently useful to the spring, or let us now 
say specimen, for the elongation per increment of load is 
actually less till the point B is again reached. 

From these experiments on cast iron, Professor Gray 
arrives at the following conclusion :—‘t That the set pro- 
duced by tensile stress is considerably more rapid after 
the material has been subjected to compression.” With 
regard to the modulus of elasticity, a confirmation of 
former results is found, ‘‘ namely, that for small loads 
the modulus is nearly the same for compression as for 
extension, but that the modulus for extension diminishes 
much more rapidly than that for extension with increase 
of load ;” and ‘‘the general effect of repeated alterna- 
tions of opposite stress is to diminish both the modulus 
for extension and compression.” Let us turn now to the 
experiment on iron. A Norway iron having a tensile 
strength of 42,000 lb. and elongation 40 per cent. was 
used. It was first extended to take set, and the re- 
covery under reducing load was found to be repre- 
sented by a very nearly straight line, but less steep 
than that for application of load; no curved area 
is produced with either wrought iron or steel, as with 
cast iron. The specimen was then compressed, and im- 
mediately after the tensile test repeated. In this case 
the well-defined corner indicating the set disappeared 
entirely, a long curve taking its place and ascending 
rapidly some time before set had begun in the first case. 
The specimen was then allowed to rest for a day, and 
the tensile test again repeated. This time the extension 
followed the first elongation curve, and continued about 
30 per cent. further before set commenced, which 
occurred very suddenly. The result is very remarkable, 
as showing the effect of rest. 

In conclusion, we quote a few vital paragraphs 
from the paper:—‘‘In steel, as well as in cast and 
wrought iron, the application of sufficient stress to pro- 
duce set in one direction extends the elastic limit for 
that kind of stress, but more or less completely eliminates 
the elasticity against others in the opposite direction.” 
And ‘It appears that for iron and steel a slight per- 
manent elongation or compression produces a much more 
marked effect on the elasticity against compression or 
elongation than a large elongation or compression, 
which seems rather to produce a new bar of approximately 
normal character.” 
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THE LANARKSHIRE AND DUMBARTONSHIRE 
RAILWAY. 


| 


| 


THE completion of the new route between Glasgow and | 


Loch Lomond marks the termination of another of the 
numerous enterprises which evidence the prosperity and 
activity of the flourishing commercial capital of Scotland. 
The Lanarkshire and Dumbartonshire Railway opens up a 
particularly busy district all along the north bank of the 
Clyde, studded with shipyards and industrial works, and 
forms direct means of communication between these and the 
iron and steel works and collieries of Lanarkshire. 

The Bill for the line had a stormy passage through Parlia- 
ment, chiefly in consequence of the opposition from existing 
railway companies, but eventually passed both Houses, 
receiving the Royal Assent on August 5th, 1891. Work was 
a once commenced, and has been carried on without inter- 
ruption. The map reproduced in our columns shows at a 
glance the route selected. Leaving the r2cently-opened 
Glasgow Central Railway at Stobeross Station, the Lanark- 
shire and Dumbartonshire Railway strikes in a westerly 
direction, and passing beneath Kelvinhaugh joint depdt and 
street, spans the river Kelvin at Partick. Continuing along 
the north bank of the Clyde, the new route is carried through 
Whiteinch, Scotstoun, Yoker, and Clydebank. Here an 
interesting piece of work has been executed, the line being 
carried along the bed of an arm of the Forth and Clyde 
Junction Canal. The line then runs between the canal and 
the Clyde, and traversing Dalmuir and Old Kilpatrick, reaches 
Bowling, where werks of considerable magnitude have been 






posts. The end post stiffener is formed by a pair of 3in. by 
3in. by gin. angles, with a gin. gusset, whilst spaced 5ft. 4in. 
apart, similar stiffeners alternating with Gin. by 3in. by jin. 
tees strengthen the web. The central girders follow a 
similar type of construction, but are 4ft. deep at the centre 
and 3ft. deep at the ends, the flange plates being 20in. by fin., 
and the angles Gin. by 4in. by fin. The tee bar stiffeners are 
spaced 2ft. Sin. centres. The troughing is of the type already 
described. The platform girders are provided with a light 
lattice girder forming a parapet, and attached to the upper 
boom, but in all respects follow the type already described. 
The steel used throughout is Siemens-Martin open hearth 
mild steel, having a tensile strength ranging from 26 to 30 
tons per square inch, with an ultimate elongation of 20 per 
cent. measured on a length of Sin., the customary cold and 
tempered bend tests being also required. 

The remainder of the work has been executed in the man- 
ner customary on first-class railways in this country, and 
calls for no special comment; the swing bridge at Bowling, 
the canal diversion at Clydebank, and the tunnels near Mary- 
hill, forming the main features of interest. 

The engineer of the Lanarkshire and Dumbartonshire 
Railway is Mr. Charles Forman, M.1.C.E., for whom Mr 
Fergusson, A.M.I.C.E., has acted as resident engineer at the 
Glasgow end of the line, and Mr. C. R. Bonn, A.M.1.C.E , for 
the Balloch end of the line. The contractors are Mr. A. H. 
Boyle, Messrs. Hugh Kennedy and Sons, Messrs. McAlpine 
and Sons, and Messrs. James Young. Sixteen new stations 
are formed on the new route, the estimated cost of which is 
1} millicn sterling. 
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necessitated, new locks and a basin having been constructed 
at the junction of the canal with Bowling Harbour and the 
Clyde. The line is carried over the new entrance to the 
canal by means of a swing bridge, and subsequently crosses 
the North British Railway by a viaduct, whence, after some 
heavy rockcuttings, Miltonand Dumbartouarereached. Some 
interesting tidal culverts form the chief feature of this 
section. 

Dumbarton station is at present undergoing entire recon- 
struction, and is being enlarged and generally remodelled. 
Between Dumbarton and Balloch on Loch Lomond the new 
régime is more one of arrangement than construction, the only 
fresh works necessitated being a short loop, as shown on the 
accompanying diagram. The original North British Railway 
Company’s line between Dumbarton and Balloch is now 
jointly owned by that company, the Caledonian Company, 
and the Lanarkshire and Dumbartonshire Company, the 
joint proprietorship enabling each company to run direct to 
the steamers on Loch Lomond, an immense boon to the 
travelling public. 

In addition to the main line just described, the length of 
which from Dumbarton to Stobcross is about 134 miles, some 
four miles of loops of considerable importance have been con- 
structed, viz., that connecting the Lanarkshire and Dum- 
bartonshire Railway with the Glasgow Central Railway at 
Kirklee, and that joining the Maryhill terminus of the 
Central Railway with the Caledonian Railway Company’s 
Hamilton Hill branch. These loops will provide facilities 
for passenger traffic in a rapidly growing district, and will 
enable goods to pass direct from Lanarkshire into the 
Vale of Leven, avoidirg Glasgow altogether. Several heavy 
tunnels and rock cuttings occur on these loops, which other- 
wise call for no special comment. 

The bulk of the bridges on the line, which, if we except the 
swing bridge over the canal at Bowling, have been constructed 
by Messrs. Somervail and Co., of Dalmuir, may be divided into 
three types—(1) Lattice girder bridges; (2) plate girder 
bridges spanning the numerous roads traversed; (3) plate 
girder bridges at stations, carrying platforms in addition to 
the permanent way. Our illustrations from photographs show 
twotypes. Of the latticegirder we will give details in our next 
impression. 

Turning now to the plate girder bridges, that over Smith- 
street, at 2 miles 8 chains on the Partick contract, the struc- | 


ture consists of three main girders, those outside 4ft. deep, 
and formed with gin. webs throughout, the upper booms 
being built of fin. plates 20in. wide, with 4gin. by 4in. by }in. 
angles forming attachment on either side to the web, whilst 
the lower boom is similarly formed. The ends of the girders 
are rounded, the angles being continued to form the end ! 
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ADJUSTABLE SWIVEL SHAFT BEARING. 





In estimating the power required to drive a mill or other 
similar establishment a considerable allowance is necessary 
for the friction to be overcome in the shaft bearings, and 
vague estimates are made varying from 10 per cent. to 20 per 
cent. of the whole power absorbed. That undue friction may 
be caused by rigid bearings owing to the shafting getting out 
of truth is self-evident, and any practical device to obviate 
such defects is worthy of notice. The Unbreakable Pulley 
and Mill Gearing Company, Gorton, near Manchester, seems 
to be ever on the alert to provide power-saving appliances, and 





OFF (BRASS WORN AWAY! d CUTTING 












the one which we are about to describe can certainly be 
classed in this category. As will be seen in Fig. 2, this isan 
adjustable swivel bearing in which spherical seatings are pro- 
Fig. 1 shows, in an exaggerated manner, the result of 
uneven wear in the ordinary rigid bearing. In the case of 
the ordinary bearing it will at once be seen that the step, 


| being held rigidly in its bearing, cannot accommodate itself 


to the erratic movement of the shaft, therefore a rhymering 
action is set up, and the steps are rapidly worn out. This 
wearing of the brasses, moreover, destroys the method of 
lubrication, inasmuch as the lubricant is constantly being 
displaced by the shaft as it rubs against first one part and 





ey 


then the other, causing a pumping action to be set up, which 
also produces excessive waste. In the improved bearing 
which has been considerably elongated, and rests, as stated. 
in spherical seatings, a shaft is shown similarly effective ; but 
a very different result is apparent. ‘The company have pre. 
ferably introduced long steps into these bearings for the pur- 
pose of efficient lubrication, an important feature, which js 
not admissible in those not free to swivel and adjust them. 
selves. The shaft can be allowed to run in a continuous 
film of oil, which is not liable to bewasted. Asan additional] 
means of preventing waste, the makers of these improved 
bearings strongly recommend solid oil as a lubricant, in 
which case it is not likely to flow out at the ends of the 
bosses, but it is slowly fed on to the shaft as it is required, 








CORAL STONE AND ENGINEERING WORK. 


Wer use the above definition in contradistinction to the 
term usually employed, because we think the existence of this 
form of coral has been overlooked by the scientists who are 
now, under the gis of the Government of New South Wales, 
experimenting at the Ellice Islands. The word coral, as 
popularly understood, applies solely to those forms of it with 
which we are all familiar. It has, however, an entirely dis- 
tinct form well knowa by the appellation above given, and it 
is this that we think may render nugatory the researches cf 
Professor Sollas and his companions. 

It has been demonstrated that, as the rule, the coral insect 
does not exist at depths greater than fifteen fathcms. The 
question therefore arises, how it is that their building cpera- 
tions are found to commence from enormously greater depths? 
To solve this is the work undertaken by Professor Sollas. 
Darwin suggested that the best, indeed, the only way, in 
which a solution could be obtained, would be to bore through 
a coral formation to a depth greater than that in which the 
life of the polype could be maintained. He suggested, 
indeed, that cores should be obtained from depths as 
great as 500ft. or GOOft. The present experimenters, we are 
informed, hope to carry their boring operations as low as 
LOOOft. No doubt the results that may follow from this will 
be of scientific value, but those who have had opportunities 
for intimate observation of coral growths in their varied 
forms are not without doubt if any such borings will provide 
a satisfactory reply to the question formulated above. These 
base this view on the fact that wherever the coral insect has 
for ages been operating, their work is to be found in two 
distinct forms. These are what are known as “stick ”’ coral 
and coral ‘“‘stone.”’ The first of these is also known as 
* branch”’ coral, and the varied shapes this is found in we are 
told are thought to be due to the conditions prevailing in the 
waters in which it has been formed. It is essentially delicate 
and exceedingly friable. The second form, the stone coral, is 
met with in extensive layers forming the absolute surface cf 
many islands and peninsulas ; it can be and is cut out in large 
blocks suitable for building operations. and after short 
exposure these become very hard, and although easily shaped 
by the saw, will withstand for very many years the effects of 
wind and weather. The soft stones such as Caen and others 
with which we are here familiar, do not possess anything like 
the same degree of endurance as the coral stone has. It is 
largely used for the voussoirs of arches and for ornamental 
purposes, such as the dressings of ecclesiastical buildings. 
For the first purpose its extreme lightness renders it particu- 
larly adaptable. How is it that the coral insects whose best 
known product is exceedingly friable, can have produced so 
tough a material ? 

To this query there can be apparently but one answer—the 
stone is a consolidation under enormous pressure of the stick 
coral reduced by attrition. A second query arises upon this. 
What can have been the character of the pressure that has 
so operated? Manifestly it must have been that of great 
ocean depth. The solid stone so produced has by some con- 
vulsion of nature become upheaved from the ocean bed, or 
even from a great depth below it, and has appeared upon the 
surface in the form we have described. To the same natural 
convulsion may be attributed the subsidence of the deposits 
made by the polype, to which it has added as these sank 
below the depth at which it can maintain life. Now, it seems 
to us that there may be practically no limitation to the depth 
to which these deposits may have descended. And that 
depth would probably vary widely, according to the nature of 
the seismical disturbances which induced the sinking. 
Evidently coral in the form described must have been 
subjected to an enormous pressure, and that this has varied 
in amount is evident, we are assured by those who have prac- 
tised with the stone, from the distinction apparent between 
the product of some land surface reefs and that of others. 
Some of these are exceedingly firm and close in grain ; others 
have been so relatively lightly pressed as to contain in their 
formation distinct traces of the stick coral from which they 
were originally formed. 

The conclusion deduced from all the facts known is that, 
whereas Professor Sollas may accomplish the piercing of a 
reef with a bore not exceeding in depth the limit of the coral 
insect’s life, there is every probability that at a second 
attempt, at only but a moderate distance from the first, even 
his figure of 1000ft. might fail to come upon any substratum. 
It would seem, under all the circumstances, that it may prove 
to be as practically impossible to limit the depth to a coral 
formation as it is to limit that of those of a granitic character. 
For countless ages have the insect been at work. As its 
earlier deposits sank from such causes as have been named, 
more of these would be added until the foundations may even 
go beyond the thickness of those of chalk with which we are 
so familiar in this hemisphere. The reappearance of these 
coral deposits in their hardened form as surface strata can be 
no more matter for surprise than is the resurrection of any 
other form of naturally deep stratum. No doubt coral is of 
comparatively late formation; it cannot have commenced 
until life had its beginning upon our globe, and it can 
therefore have no relation in this respect with igneous produc- 
tion. The present experiment is professedly being made with 
the object of ascertaining what lies below the range of the 
building capacity of the insect. Although this has a usual 
limit of 90ft., it has been, though but rarely, recorded as dis- 
covered alive at a depth of 300ft. What may lie below that 
range it is the object of the experiments to discover, but the 
result to no single boring can, for the reasons we have named, 
establish a reliable conclusion. The theory in opposition to 
this object of the present experimenters is that the 
insect commenced upon a natural bed of the sea within the 
limit of depths of its working power, and that as the bed of 
the sea sank, as it has been constantly known to do, the first 





coral deposits sank with it, and the accumulations of ages 
have been raised upon these. If, for the reasons we have 
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detailed, this theory is to be accepted, we fear the efforts of 


Professor Sollas and his companions, however valuable they | 
may prove in other scientific directions, are scarcely likely to | 


result in a solution of the puzzle which has had the atten- 
tion of such geologists and naturalists as Darwin and others. 








CAM GEAR CYCLE. 


Tue cycle illustrated by the accompanying engraving is 
driven by a treble apex cam, adopted to avoid the use of chain 
or cogs. The cams shown revolve with the cranks, and the 
cam grooves are fitted with rollers mounted on ball race 


pair of swinging links hanging from a pivot above the crank 
bracket. One revolution of the cam givesthree backwards and 
forwards movements to these hanging links, and through 





them to the rods of the ball mounted excentrics on the driving 
wheel hubs. 
of an 84in. wheel. 

The gear is contained in an oil bath, and it runs with but 
little friction. For a given size of wheel the speed may be 
obtained with a two, three, or four apex cam, and inter- 
mediate speeds by using different sizes of wheel. The inven- 
tor uses the two cams, hanging levers and excentrics, and 


their rods and joints, and thus gets rid of a chain and simple | 
wheel and pinion. Seeing that the friction of a chain cycle | the A B C of nature, It is organised common sense. It is a 


is only from 1 to 3 per cent., the change of driving gear is 
more interesting than useful. It is made under Price’s 
patent by the Velocipede Syndicate, 72, Lower Kennington- 
lane. 








THE TECHNICAL EDUCATION OF ARTISANS. 


On Friday, the 2nd inst., the Right Hon. the Lord Mayor of 
Liverpool, in St. George’s-hall, distributed the prizes won by the 
most successful students at the Liverpool School of Science, Tech- 
nology, and Art. The Earl of Derby, who as Lord Mayor is patron 
of the schooi, occupied the chair, and among those present were 


pins with adjustable cones, the pins being in the ends of the | Mr. W. H. Preece, C.B., F.R.S. (electrician to the General Post- 


office), who delivered an address cf which we give the more im- 
portant portions ; Sir William Forwood, Rev. Canon Major Lester 
(chairman Liverpool School Board), Alderman Stolterfoht, Coun- 
cillor W. E. Wiilink (chairman of the school), Messrs. H. Duck- 
worth and E. K. Muspratt (vice-chairmen), W. O. Crewe, T. Con- 


| norty, J. Fazakerley, J. Morrow, T. Pitchard, Councillor Row- 


landson, W. Winterburn, RB. Woosey, W. Matkin, and Tho.nas 
Pitchard (members of the committee), M. Fitzpatrick (hon. regis- 
trar), W. T. Emery (secretary), Miss Davies, Councillor Beloe, 
Councillor Jones, and Councillor Ball, Councillor Light, Messrs. A. 
Holt, W. Rathbone, T. F. Abraham, and others. 

Mr. M. Fitzpatrick, the registrar, read the annual report of the 
committee. 

The Lord Mayor introduced Mr. Preece. He said that to those 
who followed science the name of that gentleman was very familiar. 
He was one of those who had been content to attend not only to 
large principles, but also to many of those smaller details which 
frequently made the difference between an invention merely useful 
in a scientific character and that which was adapted for the general 
uses of mankind. As electrician to the General Post-office, Mr. 
Preece had repeatedly rendered valuable assistance to the telegraph 
system, which they were ever trying still further to perfect. 

Mr. Preece, who was well received, said: ‘‘It gives me great 
pleasure to take part in this very interesting ceremony. The 


| numbers present indicate great educational energy in Liverpool. 
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It is a healthy sign. The apathy for technical education has been 
broken. The awakening of England is very pronounced. Gigantic 
strides forward have recently been taken, and nowhere is this more 
evidenced than in this county and in this great city. You have 
splendid schools, a magnificent college, and a scientific and techno- 
logical organisation that is very much alive. You are supported 
not only by Imperial and municipal grants, but you owe a great 
debt of ec Pres to the patriotism of those wealthy and philan- 
thropic inhabitants who have so cheerfully opened their purses to 
further the movement. I wish we had such men in London as the 
Walkers, the Rathbones, and the Holts. What is science? It is 


knowledge of the elementary facts which have built up this earth 
and all that therein is, and of the simple laws that govern its 
career through space. It is the gift that enables us to read, ever. 
while we run, those easily deciphered pages of nature that ever lie 
open before us when travelling on rail, road, river, or sea. The 
gentle rain, the noise of many waters, the wild fury of the storm, 
the brilliant flash of lightning, the ever changeable sky, the heaving 
ocean, the picturesque mountain, the carved valley, the orbs of 
heaven—life in all its forms from the infinitely little to the 
immeasurably great—are never-ceasing subjects of interest, excite- 
ment, and thought. As Wordsworth wrote— 
‘*Come wander with me,’ said Nature, 
‘Into regions yet untrod, 
And read what is still unread 
In the manuscripts of God.’” 

Science is not only a source of pleasure and of reverence, but it 
is the mainspring of individual usefulness, the soother of manual 
labour, the great benefactor of hearth and home, and the originator 
of all those improved processes of art and of manufacture that 
have characterised this great Victorian age. It is the root from 
which grow health, comfort, and wealth. What is technical educa- 
tion? Lord Playfair once said that a telegraphist who knew 
nothing of electricity or of the principles upon which the instru- 
ment he worked was constructed, was simply ‘an ambidextrous 
monkey.’ A workman is but a dull machine if he does not know 
the ‘reason why’ of every operation he performs, An artisan 
misses a new sense if his mind does not grasp the principles that 
guide his art. The manufacturer is groping in the dark if he does 
not avail himself of the light of science. Technical education 
teaches the principles of the science and art of industry and 
manufacture. Art is to do, science is to know. Technical educa- 
tion does not propose to make the workman in Lever’s soapwor)l s 
a chemist, nor an artisan in Horwich a physicist, nor a sailor on 
board the Lucania a navigating officer, nor a soldier in the ranks 
ageneral. It is meant to supply intelligence to direct and hasten 
manual labour, and to excite interest and pleasure in one’s work, 
whatever it may be. It explains the cause of action in every 
operation and the principles of construction of every machine. 
It furnishes food for thought, it promotes observation, it encour- 
ages reflection, it prompts new ideas, and it invents new pro- 
cesses. It proposes to make every labourer in every field, and 
of every class, a better, smarter, and wiser worker. It is 
wanted as much in the parlour as in the kitchen, in the office as in 
the workshop. In fact, I go further, and say that it is wanted 

more in the employer than in the employed. We have to brush 
away ignorance and apathy in high places. I have never found a 
lack of enthusiasm in the lower ranks. Inertia exists principally 
in the higher ranks. The employer can look after himself. The 
employed must be looked after, and thanks to foreign competition, 

he is at last. Weare avery conceited nation. Weare saturated 

with success. The supremacy of our industries, the monopoly of 
the manufactures and of the trade of the world, and the acquisition 
of wealth have blinded us to the proceedings of other countries. 

Exhibitions have opened our eyes. The German, the Swiss, and 
the Frenchman in their race against England saw the necessity for 
technical education long before we did, and filled the want. The 
German science teacher is found everywhere, not only in our colonies, 

but in England itself. For nearly half a century she had the export 
trade of teachers in her own hands. What wonder that German 
trade has dealt us a rude blow? The German is a very active com- 

petitor. He is a business man of great merit and activity. He 

understands the power of advertising. His emissaries are every- 

where. He is, however, doing us a great service, for he has opened 

the eyes of the powers that be in this country to our neglect in the 

past, and he has thus given a tremendous impetus to scientific edu- 

cation at home. The danger is that this German bogie ‘may drive 

us to foolish extremes, and cause not only waste of money, but 

loss of energy and valueless work in wrong channels. Immense 

sums have recently been allotted by the Government for technical 

education. Has the distribution of this money fallen into right 

hands? Have our county councils, who are principally concerned 

in this operation, themselves been educated into the :zerits and 

demerits of the question? What ought we to do? I think we 

should commence at the bottom simultaneously with our efforts at 

the top. The rudiments of mechanics, the basis of all science, 

should be taught in every elementary school, and the eye trained 

to observe from the earliest years. Notions of length, of mass, and 

of time, how to measure, to weigh, and to calculate; ideas 

of motion, velocity, inertia, momentum, and energy, cannot 

too early be imbibed. They are illustrated in childish 

sports and games, Cricket, marbles, hoops, football, sliding, 

and cycling, are object lessons better than laboratory experi- 

ments, and they are easily turned to account by the intelli- 

gent teacher. Text books are dangerous a for 
pupils well advanced. Professor Flinders Petrie said, ‘ We are 
drunken with writing.’ This is too true of science. The facts of 
science and the truths of nature are open toall. As Shakspere 
said, ‘Our life finds tongues in trees, books in the 
running brooks, sermons in stones, and good in everything.’ Tle 
apprentice in the workshop learns how to use his hands, the 
student in his class-room learns howtousehisbrains. Theonecourse 
is manual, the other is mental. The combination of the two is 
imperative to complete the education of the artisan. The brain is 
the more powerful element of success, Thus technical knowledge 
prepares the brain to assist and direct the hand. It teaches the 
simple duty of thinking for oneself. I have used the masculine 


gender, but those of the opposite sex who appear here 
in such numbers must not assume that I am _ neglecting 
them. As a lecturer rather quaintly remarked — ‘In 


this department the male embraces the female.’ Sewing 
machines and cycles are making mechanics of our young women. 
The technical aptitude of our female telegraphists is quite astonish- 
ing. Iam confining my observations almost entirely to the adult 
artisan, who is earning his living and is desirous to comply with 
the spirit of the age and the march of the times. How is technical 
knowledge best acquired by those of mature years whose education 
has been neglected? I advocate the encouragement of self-help, 
and the supply of every convenience to assist self-exertion and pro- 
mote mutual co-operation. Gibbon said, ‘Every person has two 
educations, one which he receives from others, and one, more 
important, which he gives himself.’ Artisans should be able to 
receive assistance and instruction in workshops devoted to their 
own trades by well-qualified practical teachers. I do not believe 
in abbreviating or in endeavouring to supplant the practical 
training of the workshop. I want the artisan who spends 
his day at the bench encouraged and assisted in grati- 
fying his ambition for ‘more light,’ by providing for 
him well-equipped and well-directed classes in the evening. 
In the Post-office we do not attempt to enforce science 
on anyone, but we supply an incentive to its acquisi- 
tion by making promotion to higher grades dependent on 
the possession of certificates of technical proficiency, as well as 
of general merit. Books, class-rooms, and apparatus are supplied 
and prizes distributed for good positions in examinations. This 
voluntary system sifts out the ambitious, the intelligent, and.the 
wise. It separates the wheat from the chaff. The result is most 
satisfactory, for the efficiency of the service is a proof of the 
success of the methods adopted. It is only large establishments 
that can do what we can do in the Post-otfice. Where there is a 
congeries of smaller establishments, as in Liverpool, such organisa- 
tions as yours effect the same purpose. It used to be said that an 
ounce of practice was worth a ton of theory, and that we owe our 
mechanical success to the rule of thumb. ‘ But the rule of thumb 
is dead,’ said Mr. Mundella. Practice must be combined with 
theory. We are holding our own in steam, in steel, in ships, and 


in electricity, because we have introduced the scientific method and 
have avoided the folly of the past; but there is still very much 
apathy, and there is a very strong impression that manufacturers 
We have a good deal of agricultural 


as a class hate science. 
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depression. I visited last year Denmark—a cold, flat, bleak 
country, which would disappear if the tide rose as high as it 
does in theSevern. Yet this little country, with a population only 
one-third of that of Lancashire, sends annually £10,000,000 worth 
of farm produce to England. Why? The directed and instructed 
intelligence of the Danish farmer, and the introduction of the 
co-operative system, beat the ignorant conservative and self- 
satisfied English farmer in his own market. It must not be 
concluded that technical knowledge is a panacea for everything. 
We can have too much of it. Jack may think himself better than 
his master, and become too ‘cocky.’ We must, moreover, avoid 
overloading the brain and overtaxing the memory. A load of 
learning is apt to crush enthusiasm, and enthusiasm is the secret 
of all success. We can do no more than make a student an 
observer, an experimenter, a thinker. Time and patience, industry 
and intelligence, complete the task. Many imagine that a present 
of £20,000, a handsome building, and a well-equipped laboratory 
are all that are needed, but there is something even more 
important, and that is the supply of properly qualified teachers 
and directors of studies. This is the duties of our universities and 
colleges, and I think they are doing their work well. There is no 
lack of teachers now. Granting that we have teachers, money, 
buildings, and equipment, we still want enthusiasm, industry, and 
reward on the part of the students. We must maintain energy, 
encourage emulation, and supply impetus. Here comes in the 
prize, here comes in that friendly competition that stirs up personal 
rivalry. Here is the secret of our public schools, and of our 
national sports, and here we shall find the true functions of asso- 
ciations like yours furthering the national work, supervising the 
expenditure of grants, and redeeming the error of the past. The 
great war of the future will be of trade, of commerce, and of 
education. The battle will be to the best prepared and to the best 
educated. Let us hope that our energies will not be misdirected, 
nor our energies misapplied.” 








NEW STEAMSHIP AND RAILWAY LINES FOR 
VENEZUELA. 

THE Government has granted to the Company, Gran Ferrocarril 
de Venezuela, and its legitimate successors, the exclusive privilege 
for the establishment of one or more lines of steamers of sufficient 
capacity to navigate the lake of Valencia in all its directions and 
parts. The company is also granted the right to construct railway 
or tramway lines at La Cabrera and San Joaquin or Guacara, and 
other places, which they may find necessary for the transportation 
of cargo and passengers on the lake, and from there to the line of 
the Gran Ferrocarril de Venezuela, taking—if necessary—for this 
purpose, the lands and roads requisite for the construction of the 
lines without any indemnity, but the lines must be at least 
l6ft. 43in. wide. They may also construct a tramway line from 
the lake to Giiigiie, and improve the condition of the existing 
roads in the latter place. The exclusive privilege is from fiv2 
years from the definite approval of the contract. After that time 
the company shall have the same rights of navigation and railway 
or tramway use, but without further privileges. The company is 
to place the necessary vessels in service within a year; in case of 
failure the concession will be forfeited. The steamers shall have 
national register, be under the Venezuelan flag, and cannot be 
taken for other purposes without the express consent of the 
company. The crew shall be composed of natives and foreigners 
at its discretion. To avoid interruption of the navigation, natives 
forming the crew of the vessels are exempt from all military 
service, 

The steamers, which may be brought in pieces, with all their 
materials and appurtenances, shall be free of import duties, also 
all articles and materials for the construction of the lines, and 
those necessary for the working and maintenance of the lines and 
steamers, coal which may be sent for the company during the term 
of the concession, only being subject to existing laws. The 
company will be exempt from every national contribution of any 
kind or nature during the same period. The rates for transport 
shall not exceed the following :—(a) The fare of one person, with 
554 lb. of luggage, shall be 33. 24d. for the longest route, and in 
proportion for shorter distances ; (b) for freight of every ton of 
fruit, merchandise, and products from one place on the lake to 
another, 11s. 04d., the over-weight on luggage and parcels to pay 
double freight ; (c) the transport of large animals and cattle on a 
large scale shall be 3s. 24d. a head for not more than five, for over 
that number the rate, which must be less, shall be specially agreed 
upon ; small animals and cattle under the same conditions shall pay 
half these rates. The charges for transport by railway shall not 
exceed the present rates of the Gran Ferrocarril de Venezuela. 
The company may charge by either measure or weight, taking as 
a unit the cubic yard, equal to 1349 lb., when the quantity is small ; 
in large quantities the price agreed upon shall always be reduced. 
The contract shall in no way interfere with the traffic of sailing 
vessels or rowing boats. The company, with the previous consent 
of the Government, may transfer all or any part of their contract 
to any person or company. All controversies and doubts arising 
from the contract shall be decided by the National Courts, and in 
no way shall be the cause of international claims. 

The Government has also entered into a contract with Mr. 
Diego E. Campbell for the running of a line of small steamships 
on the east and leeward coasts of La Guayra as far as Cusra and 
Puerto Cabello, in such a way that each vessel will make a trip from 
La Guayra to one of these ports every fifteen days, having the 
privilege to run as far east as Cape Codera, and allowing each 
vessel to go monthly to Guanta for a supply of coal. 

The United States Consul at Maracaibo observed that the first 
concession will greatly benefit the central part of Venezuela by 
facilitating the transport of all kinds of merchandise, and that the 
second will greatly benefit the district covered by the itinerary, and 
is another step by the Government to facilitate traffic and mail 
service with the minor ports, at the same time it may help to 
break up the smuggling from the islands of Curacao and Trinidad 
to the coast of Venezuela. 








DISTRIBUTION OF DEFORMATIONS IN METALS SUBJECTED TO 
Strain.—In 1894 Commander Hartmann made a communication 
to the Paris Academy of Science, in which he set forth the results 
of experiments that led him to a series of conclusions as to the 
distribution of deformations in metals subjected to various strains. 
Among other results he states that the metals behave like homo- 
geneous bodies, and that the constituents indicated by micro- 
scopica]l examinations do not intervene in the distribution of the 
deformation. While endeavouring to repeat these experiments, 
M. George Charpy noticed facts which appeared to show that 
this conclusion must not be taken too generally. He subjected to 
tension and compression tests mild steel, gun metal, annealed 
brass, aluminium bronze, &c., in which a heterogeneous texture 
was revealed by microscopic examination after attack by acid. 
With these metals, and more especially with the steel, it was pos- 
sible to reproduce the phenomena mentioned by Commander 
Hartmann by deforming the metal previously covered with a scale 
of oxide by annealing at a tlue temperature, but not under other 
circumstances, The test pieces were carefully polished by hand, 
so as to avoid any surface hammer hardening ; and their surfaces, 
when subjected to a slight permanent deformation, showed no 
change to the naked eye, althuugh the modifications exist, and 
may be observed by the microscope under certain conditions, 
M. Charpy’s experiments appear to him to warrant the following 
con¢lusions :—(1) The deformations that may be observed on the 
surface of a test-piece subjected to permanent deformation are 
localised according to the nature and the distribution of the con- 
stituents, as revealed by micrographical examination. (2) Chemical 
attack of the metals acts, both before and after the deformation, 


into the depths of nature, has indicated the solution. 
must leave the solid ground of facts, and can no longer be positive ; 


metric observations, Hirn drew the conclusion that steam in 
motion in the steam chest or cylinder, especially during admission, 
is by no means homogeneous, although we treat it as such in our 
calculations, 
in the centre of the mass, while at the same time it is partially 
condensed against the surrounding iron walls. 
cylinder the steam during admission, even if superheated, is at a 
lower pressure than in the boiler, and therefore also at a lower 
temperature of saturation—152 deg. to 145 deg. Cent.—while the 
temperature and pressure of saturation in the jacket—155 deg. 
Cent.—are the same as the steam in the boiler. 
of the jacket during admission passes into the cylinder through 
the metal wall, it diminishes initial condensation, and may thus 
produce an economy of steam. The injurious effect of the wall 
does not consist in condensing steam into mist, which would float 
in some way in the mass, but in precipitating drops of dew upon 
the colder metal with which they are brought in contact, and to 
which they adhere. 
cipitated in the same way as a layer of dew upon the glass 
windows, because the latter are colder than the damp air of the 
room, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents. ) 





STEAM ENGINE ECONOMY, 


Str,—Kindly allow me to make a few remarks on your article 
of September 4th, which only came under my notice lately. Mention 
is made in it of experiments carried out by me last March in my 
engineering laboratory ; some of the results were published in your 
valuable paper by my friend Mr. Bryan Donkin. I have the 
honour to send you my report of these exveriments published in 
the Revue Universelle des Mines of May last. I feel convinced that 
it will dispel many doubts, and correct certain rather bold ideas 
enunciated in your article, especially with regard to anomalies and 
contradictions which do not admit of full explanation. In this 
report you will see that the large number of experiments of which 
you speak only consist of eight, and it was not Mr. Donkin who 
evolved them from chaos by classifying them, but they were classi- 
fied before being made. Every precaution was taken to obtain the 
utmost regularity in conducting these trials, and observations to 
verify them were taken every two minutes with most of the in- 
struments, and in every case frequently. The experiments were 
then checked by methods which Hirn had placed at our disposal ; 
and after thus testing them the only results we were obliged to 
reject were the brake experiments in two of the trials, March 3rd 
and 19th, in which the brake was improperly adjusted. In my 
report, however, no mention is made of the fact that the engine 
was run in the ordinary way three hours before beginning the 
official trials, and had also been run the day before, and sometimes 
two days before, for five hours each day, to make sure that every- 
thing was in good working order. In spite of these precautions, 
twice during the eight official trials we observed, when beginning, 
that the brake was a little out of order, and the necessary ad- 
justments interfered with the observations, but as the remainder, 
as far as these two trials went, were verified and found trustworthy, 
we thought ourselves justified in accepting the conclusions drawn 
from them. 

It is possible that my experiments may serve as a basis for some 
theory or other. I cannot, of course, protect theorists from fol- 
lowing their innocent devices ; but I only make experiments to 
discover or verify facts, according to the advice contained in 
Watt’s motto, ‘‘ Facts, not opinions.” Opinions apparently most 
reasonable may be disproved by facts, and my last experiments 
furnish an example which is perhaps worth mentioning, especially 
as your article invites me to give it. 

Together with many other people, yourself among the number, 
I thought that when the steam was superheated, the addition of a 
jacket was not productive of any economy. Experience has made 
me change my opinion. The reality is the opposite of what, in 
ignorance of certain important conditions, would be considered a 
just and practical conclusion. In my engine tests I take the tem- 
perature of the steam during the whole of its passage from the 
boiler to the air-pump, and also in the jackets when used. The 
following are the averages obtained in several trials :— 
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The steam in the jackets was invariably at the temperature of 
saturation for the gauge pressure, while in the steam supply pipe 
to the jacket there were afew degrees of superheat. In the jacket, 
where the steam is stationary, it loses all its superheat—-it is im- 
possible to have it superheated—while in the steam chest the 
steam in motion comes in superheated to 199 deg. Cent., and is 
even superheated in the cylinder up to 166 deg. Cent., after passing 
the admission valve. Thus live steam enters the cylinder super- 
heated. The steam in the jacket is only at a temperature equal 
to that of saturation, and yet the fact is that the jacket, when thus 
used as well as superheated steam in the cylinder, produces an 
economy because it diminishes initial condensation. 

Does this surprise you? I was also surprised when | verified 
these facts, donbted their accuracy for a long time, and checked 
them in various ways. For instance, I stopped the engine and 
sent steam superheated to 275 deg. or 280 deg. Cent. into the 
cylinder, the steam chest, or the jackets. The steam condensed 
corresponded to the loss by radiation, and was discharged through 
automatic drain cocks, Doubtless the steam supply pipe was too 
small, for I never succeeded in getting steam in the least super- 
heated in the jackets, even with the thermometer nearest the 
superheater. I should like to see these experiments repeated by 
others, but I am firmly convinced of the fact, although I see 
myself confronted by a problem I cannot undertake to solve, and 
by what will doubtless be taken for a ‘‘ practically inexplicable 
contradiction.” The phenomenon itself is practical; the explana- 
tion may be only hypothetical or theoretical. 

Here are the facts:—The steam in the jacket is only at the 
temperature of saturation; the steam entering the cylinder is 
superheated ; nevertheless, the steam in the jacket diminishes the 
initial condensation in the cylinder. This takes place with steam, 
which, when it enters the engine, is at 195 deg. to 200 deg. Cent., 
while the temperature of saturation is about 155 deg. Cent. 
Perhaps with a greater degree of superheat the result would be 
different, but that would not in any way affect the paradoxical 
character of the phenomenon. 
What, then, is the explanation! Hirn, whose vision penetrated 
But bere I 


I can only attempt to offer an explanation. From his thermo- 


We may even verify the fact that it is superheated 
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The moisture in the air of a room is pre- 


This interpretation of the phenomenon leaves room for the sup- 
osition that the superheated steam in motion in the steam chest 
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why we are able to drain the steam chest, even if the steam on 
reaching it is superheated. 

As to the loss produced by draining the steam chest when the 
steam used was superheated, I give it as a fact; and I may add 
with your leave, that in my trials the initial condensation was 
greater when the chest was drained than when it was not drained 
This question will be demonstrated in a second paper, now in the 
press, and shortly to appearin the Revue Universelle des Mines, 

You say that the two tables, C and D, flatly contradict each 
other. I really see no contradiction. Table C shows that the 
economy due to the jacket is smaller when the steam chest js 
drained than when it is not; Table D that the economy due to 
superheating is greater without than with drainage of the steam 
chest. What contradiction is there between the two’ Do you 
consider the figures contradictory ! But the denominators of ‘the 
fractions, if translated into percentages, differ. Itis Table A which 
must be carefully examined .without preconceived ideas, and we 
must guard ourselves against taking for absolute truth hypotheses 
which seem based on practical common sense, and saying that 
whatever is not in agreement with these hypotheses is contradictory, 
However precious common sense may be, it may sometimes err 
through ignorance of certain qualifying circumstances, 

You say: ‘‘It might have been found impossible to keep the 
engine up to speed, and yet cut off at the same point in the cylin. 
der with and without jacketing.” Instead of committing yourself 
to such suppositions, would it not have been better first to read 
my report, which you could have procured at once, either from 
Mr. Donkin or myself, or at least to have made inquiries of Mr, 
Donkin? 

Although this letter is already long, allow me to add a few 
words. You say I have used what is well known as the Donkin 
coefficient method. I should be very pleased to give the honour 
of originating the method to my friend Mr. Donkin, but I must 
say that it has long been in use in Belgium, because it is the only 
rational method. I have added a necessary factor for calculating 
the economy due to draining the steam chest. Of course the 
figures of this caiculation are different if the water drained is run 
to waste, or if it is returned hot to the boiler. Tho consumption 
and economy are shown in both cases. 

One last word, which may be of use to engineers. My laboratory 
steam engine is clearly not economical, because the clearance space 
is too large, about 94 per cent. I could bave diminished the con- 
sumption by more than one quarter if I had reduced the clearance 
to 1 or 2 per cent. But I sucrificed economy, not to a vague 
educational necessity, but to accuracy. All experiments with 
double-acting engines calculating initial condensation, or the quality 
of the steam at different points of the stroke, are erroneous, becausi 
the admission is not the same for the two strokes of the piston 
forming one revolution. I wished to avoid these errors, and to 
obtain, as far as possible, exactly the same diagram on both sides 
of the piston ; and thus I was led into commercially undesirable 
complications, and a largeclearance space, which isfatal to economy. 
Economy is not always the only, or even the principal aim, and of 
this a 5 ec engine is an example. 

You will oblige me, Sir, by acknowledging the receipt of the 
report I send you, and by publishing a faithful translation of this 
letter in your excellent paper. 

(PROFESSOR) DWELSHAUVERS-DERyY. 

September 30th. 


[In the experiments referred to, the engine always worked con- 
densing with a steam pressure of 54 atmospheres, and with the steam 
cut off at one-tenth of the stroke. The diameter of the cylinder 
is 12in. and stroke 233in. The mechanical efficiency of the engine 
was about 88 per cent., or 12 per cent. of the indicated work on 
piston was absorbed in friction. For the moment we reserve com 
ment on our correspondent’s most interesting letter. Possibly 
some of our English readers can say whether they have hada 
similar experience with superheated steam.—Eb. E. ]} 





THE ETHER. 

Sir,—Will you permit me to direct attention to a very note- 
worthy, if not remarkable, passage which I find in the Zimes of 
Monday?! In an able article summarising the work of the British 
Association at Liverpool, speaking of Section A, the writer says :— 
‘* While there is no slackening of zeal in experimental investigation, 
the proceedings at Liverpool were not so much a report of new and 
startling discoveries in the domain of experimental research as a 
council of war touching theoretical points. Every day the results 
of experiment declare with greater force the inadequacy of our 
theories, and from the brilliant address of the President onwards, 
the keynote of all the discussions was— What shall be done to the 
ether, which has been a good servant, but has narrowly escaped 
being a bad master! Lord Kelvin has frankly admitted his want 
of success in trying to reach a satisfactory understanding of the 
physical properties of the ethereal medium which is ultimately 
responsible for most things as we know them, and when it is 
further to be saddled with Cathode rays, X rays, Becquerel rays, 
and all the rest, we can well imagine the need for a very accom- 
modating fluid.” Again, in another place in the same article is 
the following paragraph:—‘‘It would seem that the chemist 
would do well to ponder the advice of the president of his section, 
and be sure that he has not, like the ethereal physicist, transferred 
himself to a new world altogether.” No doubt this represents 
what is taking place very accurately. Theold statements crarnmed 
down the student’s throat are ina fair way to be dismissed for ever. 
Even the eminent man of science is not able to stand up against 
the blows delivered by facts. 

Is it not time to ask whether there really is any such thing as 
the ether? This thing, substance, entity, fluid, medium, what 
not, has been invested with as many properties as there are 
thinkers to deal with it. It has been in the fullest sense of the 
word all things to all men, and yet it has not satisfied their desires 
or complied with their wishes, or filled their wants or rounded off 
their theories. It is to all intents and purposes a mathematical 
abstraction. It has been deduced out of nothing by the mathe- 
matician, Have any of your readers ever considered where, why, 
and when it first poe Ae definite cogency! It would be far too 
long a story to tell here, and it is enough to say, that endowed with 
different sets of properties by different individuals, it has con- 
tinually disappointed others. It resembles a blanket, which, too 
short, continually leaves either the chest or the feet of the 
sleeper uncovered. Again, no sooner do we believe that we have 
caught at last a tolerably satisfactory theory, than it eludes our 
grasp, and a fresh investigation proves that we are all wrong. Is 
it not time that new ground were taken ; that we should try back, 
admit our ignorance, and endeavour to arrive at some other 
explanation of the cause of particular phenomena ! 

t is quite possible—nay, easy—for me to suggest an explanation 
of why we have been led into error about natural phenomena. It 
is quite another to suggest the right course, and | shall not now 
attempt it. I shall content myself with drawing attention to the 
concept lying at the root of all our modern explanations of natural 
phenomena. If that concept is not true, then the most momen- 
tous deductions follow. 

The fundamental concept, then, is that all phenomena of every 
kind are modes of motion ; and, as motion cannot take place across 
an interval totally empty, the ether has been imagined to bridge 
the space. It is, of course, quite impossible within reasonable 
limits to convey an idea of how completely in these days this con- 
cept of motion has filled the whole book of physical explanation, 
and that regardless, I will not say of difficulties, but of flat con- 
tradictions. I may, however, cite one at least. It is admitted 
that the ether has no action on matter in the way of retarding its 
motion of translation. Dr. Lodge, again, has been for years trying 
to put the ether in motion mechanically, of course without result. 
But the rods and cones of the retina are natural substances, and 








by bringing prominently forward the constituents which are un- 
equally attackable and are also unequally deformable, 


corners, where there is little or no current, 


eaves some parts of the walls covered with dew, especially in the 
This is the reason 





we are told that the ether can put them into a state of vibration 
at a rate measured by billions of times per second, The number of 
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vibrations to produce violet light are 800 billions per second. Now, 
for this statement there is, of course, no mechanical or physical proof 
whatever. It is nothing more than the deduction drawn by the 
mathematician, and mainiy based on the phenomena known as 
Newton’s rings. The assumption is that motion takes place in the 
ether ; that what we know as ‘‘waves” are formed in it; but 
Newton’s rings can only be explained by assuming certain wave 
lengths. But the waves travel at 196,000 miles a second, therefore 
there must be so many billions of waves. This is, of course, the 
merest faint indication of a line of reasoning. Let us, however, 
take any other explanation of Newton’s rings, and there is no 
longer any reason for the billions of vibrations, 

Whence comes this motion concept! If we can satisfy ourselves 
on this point much will, I think, have been gained. We know 
nothing that cannot be learned through the five senses. The exist- 
ence or not of a sixth need not trouble us just now. We only 
know in part how any of these senses is brought into action, and 
what we do know is the effect of motion. We begin to learn this 
in our earliest years, when we feel pain if we knock against chairs 
or tables. Further, we never accomplish anything unless we or 
something is moved, It is not wonderful that the teaching of 
Tyndall that heat was a mode of motion, or of Joule concerning 
the mechanical equivalent, should have been readily accepted 
without question, and that the theory should have been pushed to 
its last limits by Crookes in that memorable paper published 
ars ago under the title ‘“‘ Nature Dead.” We have come then to 
believe that no impression of any kind can be made on our senses 
save by the motion of something, and the advanced psychologist 
tells us that thought itself is due to the motion of atoms or mole- 
cules of brain substance. 

It would take far too much space and time to show that while 
the motion concept is true within limits, we have no satisfactory 
evidence to prove that it is the whole truth. The theory, how- 
ever, renders the existence of an ether in motion absolutely essen- 
tial. But the ether is in itself an ignis fatvus, which continually 
eludes our grasp, and which can only be made to explain anything 
by men of great imagination and small regard for coherence. 
Nothing outside the Arabian Nights is more incoherent or more 
improbable than the various theories which have been framed to 
account for light, heat, magnetism, electricity, chemical action, 
solution of solids in fluids, crystallisation, elasticity, cohesion, and 
gravity, by the aid of an ether in motion. ‘Truly it was time that 
the leaders of scientific thought held a council of war and recon- 
sidered their positions, 

And here I suppose that if I were wise I would stop, yet I cannot 
conclude a letter already too long, without asking whether it is 
not possible that, after all, certain of our senses may be acted upon 
without any motion whatever’ It is, for example, not a great 
stretch of the imagination to suppose that taste and smell are 
quite independent of the motion of anything. A single grain of 
musk will scent a large room fora year. Is it too much to say 
that the sensation we experience has nothing at all to do with the 
motion of anything / 

My object will have been served if | can persuade any of your 
readers to consider and weigh for themselves the question, whether 
or not, motion is, or is not, the source and the only cause of all 
human perception. If it is not, the necessity for an ether in motion 
vanishes, 3 


Edinburgh, September 29th. 
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AN UNWARRANTABLE STRIKE. 

Sin,—I think that some notice should be taken by your valuable 
paper regarding the important strike now taking place at the 
works of Earle’s Shipbuilding and Engineering Company, Hull. 
This dispute commenced on August 12th, and still continues. 
The fitters and turners employed by this firm turned out because 
the firm declined to accede to the demand of the above trades 
that a new milling machine in the engine works of the company 
should be worked by a fitter or turner instead of by a machine 
man. The fitters and turners employed both in the engine works 
and shipyard are out on strike, and this in spite of the fact, as 
pointed out to their representatives, that the universal custom in 
all engineering centres is for such machines to be worked by 
machine men, labourers, or boys. The system in the Hull district 
is also the same, the milling machines in the principal engineering 
works in the town being, with one exception, worked by machine 
men or boys, this one exception being in the case of a machine 
constructed to do a different class of work. It is incomprehensible 
why the Amalgamated Society and other engineering trade 
societies should countenance this strike, whereby an attempt is 
being made to prevent Earle’s Company from carrying on their 
business under the same terms and conditions as prevail in other 
districts, as well as to compel them to puta fitter or turner on a 
class of machine which is universally worked by machine men, 
labourers, or boys. 

Since the strike further matters have been introduced into the 
dispute, viz., a demand that Earle’s Company should remove from 
their brassfinishers’ shop a lathe which they recently put up there 
on the alleged ground that it should be worked by a turner and 
not by a brassfinisher. The fitters and turners further demand 
that the grinding in of cocks and valves should be done by their 
members, although this matter was by agreement between the 
engineering trade societies and the brassfinishers settled by arbi- 
a in April by Sir James Woodhouse, M.P., a leading solicitor 
in Hull, 

The strike was entered into in a most precipitate and unjustifi- 
able manner. A deputation interviewed the manager of Earle’s 
Engine Works departments in the morning of August 12th, and 
the men did not return to work after dinner. Harle’s Company 
are being supported in their action by the other associated 
employers, who are subsidising them during the dispute. 

A. H. Hope, 
General Secretary, Iron Trades Employers’ Association. 

Manchester, October 7th. 





HIGH-PRESSURE STEAM AND BACK PRESSURE. 


Sik,—I have read with much interest your leading article in last 
week's issue on high-pressure steam and back pressure, and can 
say from my own experience in indicating a considerable number 
of engines, both condensing and non-condensing, that in the 
majority of cases there is a larger gap than necessary between the 
vacuum in low-pressure cylinder and that in the condenser ; 1} lb. 
Is quite common. But with good design of cylinders there need 
not be nearly so much ; in proof of which I enclose you two 
diagrams just taken from a pumping engine from my design, 
which show a difference of about }1b. between the low-pressure 
exhaust and the condenser. I also enclose tracing from a non- 
condensing compound, running 150 revolutions, built for the 
Stockton Co-operative Flour Mill, which shows a back pressure of 
barely 11b., and tracing of diagram from single-cylinder auto- 
matic-expansion surface-condensing mill engine, running at 934 
revolutions, which shows a vacuum in cylinder within 4 Ib. of that 
in condenser, All these diagrams were taken with a Richards’ 
indicator, made by Elliott Bros., of London, in perfect order and 
practically correct. 

You say you have met cases of 6 lb. back pressure, but I have 
met with 10 1b. and 11 1b.; in one case a small engine running 
night and day wasted £80 a year in coal for. five years before it 
pry into my hands to indicate it. The cost of coal wasted in 

at time would have paid for a new and well-designed engine 
three times over. 

_ eaten the feed-water is ot yng much neglected in the smaller 
peered arn ay engines ; and in larger ones, where the feed is 
thet ; It is by steam, and the saving is only a small percentage of 

ry due to the heat added to the feed-water. In the better class 
: and engines, on the contrary, the feed-water is heated solel 
bed waste heat that would otherwise go up the chimney, and all 

eat added to the feed is clear gain ; and I can really see no reason 





why this cannot also be carried out at sea, Certainly the funnel 
temperature in a marine boiler is usually much in excess of that 
from a good Lancashire boiler, and I believe most attempts have 


failed, not by failing to heat the water, but by burning out the | 


heater tubes. There is one of this class of heater, however, the 
invention of Mr. Harman, of the Tees Union Shipping Company, 
and which was fitted into their steamer, the Dione, about twelve 
months ago, by Worth, Mackenzie, and Co., which gives good 
promise of success, for the water is heated and the coils seem to 
take no harm. R. J. WorTH. 
(For Worth, Mackenzie, and Co.) 
Stockton-on-Tees, September 30th. 





THE ENGINES OF THE INCHMONA, 

Sir,—I have read with much pleasure your instructive article on 
the ‘‘ Five Crank Engines of the s.s. Inchmona,” which appears in 
your issue of September 11th. From data therein I find that 
Dg x V8) + coal per day is (6700% x 9°) + 11°5 = 22,500 as nearly 
as possible, which is certainly a very good performance. The 
Inchmona would require about 1000-indicated horse power for a 
speed of 9 knots, and her engines would, I think, produce that 
power at the rate of 1°07 lb. of coal per indicated horse-power, or 
11°5 tons per day. 

For the sake of comparison with this example I enclose herewith 
a few particulars of a cargo steamer with which J have experience, 
and from which you will see that D% x V*+ coal per day is 
(9200% x 10 °8") + 24 = 23,050. These engines are of the triple- 
expansion type, having three cranks, and the pressure is 200 lb. 
Assuming 1700-indicated horse-power would drive the Inchmona 
at the rate of 10°8 knots, then at 1°07 lb. per indicated horse- 
power the consumption of coal would be about 19} tons per day. 
Under which conditions 6700% x 10°83 +19°5 would be 23,000. 
The engines and boilers of the Inchmona are undoubtedly very 
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on an up grade, although, it is true, the incline was not a very 
steep one. It is, I believe, the fact that the tractive efficiency of 
single wheels is greater per ton than that of coupled wheels, and 
that, according to some authorities, slipping occurs with the latter 
quite as soon, if not earlier, than in the case of non-coupled loco- 
motives. ‘The reason for this, I have always understood, is due to 
the difficulty in keeping all the driving wheels of one diameter, 
and to inequalities in the road, the result being that there is a 
constant tendency of the outside rods to change their centres, 
by which considerable resistance is set up at high speeds. Accept- 
ing this as true, the greater the number of wheels coupled 
together, the greater is the consequent loss of power, or, in other 
words, the more serious becomes the retarding force at very 
high velocities, It has hitherto been a generally-accepted rule 


| that against the advantage of increased tractive power gained 


by the use of coupling rods and small wheels, must be set a loss 
in time or speed. Theoretically, coupled engines should 
undoubtedly travel faster than single locomotives, but for the 
reasons I have given it is very questionable if they really do so. 
I do not think it improbable that a four-coupled engine with 
5ft. 6in. driving wheels could reach 81 miles an hour under favour- 
able conditions, but for an engine with six-coupled wheels the case 
is surely different. At any rate, we have to face the fact that 
engineers have for a very considerable time looked upon the single 
locomotive as an almost ideal high-speed engine, a fact, too, which 
is the more significant because Americans have themselves lately 
adopted that type, and have also had recourse to larger four- 
coupled driving wheels than formerly for engines working the 
faster trains. With single locomotives, I take it, the chief, if not 
only, difficulty, is to get a really adequate amount of adhesive 
weight—such a pressure, in fact, as but very few roads will at 
present stand. Hence the power and usefulness of those engines 
is limited, but obviously not because they are themselves inefficient. 
The greater adhesion possessed by a coupled locomotive would 
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24 tons per day is the rate 
for all purposes for steering 
engine, fan engine, and 
evaporator; there are no 
deductions whatever. There 
are no pumps of the Weir 
type. 
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economical, but the ship and engines taken together do not seem 
to be any better than in the example which | have given. 

Two Boilers. 
da ae 14ft. 9in. 
lift. 9in. single ended. 


Diameter 
Length me 


Three furnaces in each. 
Diameter of furnace, interio1 3ft. Tin. 
Type of furnace Morison’s. 


Heating surface in two buvilers .. 5280 square feet. 

Plain tubes— Retarders. 

Howden's forced draught. 

4 engineers and 1 European storekeeper, 17 Lascar firemen and 
trimmers. 


September 14th. ALEXANDER DALRYMPLE, 





CONTRACTS OPEN. - 


Sitr,—I should be very much obliged if any of your readers could 
enlighten me on the following subject. 

From time to time advertisements are inserted in the papers 
inviting manufacturers to tender for certain work—sometimes it 
may be a steam laundry, or water-works, gas, sewage, or what not. 
Now these works are sometimes situated in out-of-the-way country 
places, and even in the far west of Ireland. As a manufacturer 
occasionally tendering, I have, in my simplicity, imagined that it 
would be a convenience to all parties if a copy of the specification 
were deposited in London, say, for instance, at the office of THE 
ENGINEER, when, on presentation of card, the specification could 
be seen, but not copies taken. I say, ‘‘I have imagined this in my 
simplicity,” for on proposing it to one or two engineers the idea 
was not even listened to to the end. Wiliany of your readers, 
then, whisper the word and solve the mystery? I have nowa letter 
before me from a well-known engineer, not a hundred miles from 
Portsmouth, who in answer to a letter from me asking if it would 
be possible or convenient to see a certain specification, without 
taking a journey of seventy miles, replies, ‘‘ The specification can 
only be seen by coming down to ——.” So I must take this tedious 
and expensive journey, and perhaps, after one minute’s perusal of 
the precious document, find it is not in my line. ENQUIRER, 

September 26th. 





LOCOMOTIVE BOILERS. 


Sin,—My thanks are due to Mr. Norman Macdonald for his 
reply to my letter in your issue of the 11th ult. 

I fully concur with his remarks concerning locomotive boilers, so 
that I need make no further comment upon them. 

As regards the Lake Shore Railroad record trip, I am not as yet 
altogether convinced as to the latter portion of the run, which 
resulted in such phenomenal locomotive work on the part of engine 
No. 564. Mr. Macdonald says, ‘‘It must be remembered 
that the locomotive was six-coupled, and, therefore, there was 
none of that slipping which is always going on in our 
express locomotives.” Now, it is the very fact of the engine 


being six-coupled which raised a doubt in my mind as to the | 


possibility of its attaining a speed of 92 miles an hour, and 
whether it could increase its running from 67 to 81 miles an hour 


certainly enable it to climb more quickly than one with uncoupled 
wheels, a fact which I have not forgotten in considering the run- 
ning of the Lake Shcre engine. Even allowing, however, that 
sufficient horse-power was developed to enable it to ascend the 
1 in 333 incline as stated, there is still the maximum speed of 
92:3 miles an hour to be more explicitly accounted for. I am _per- 
fectly aware, of course, that the run was carefully timed, and has 
been authenticated, by the various officials, and taking the whole 
of the statements and details as absolutely correct, it must at once 
occur to us that those engineers who have adhered to the single-wheel 
type have been, seemingly, strangely misled. That, at least, is one of 
the conclusions I have arrived at; because this L. 8. and M.S. R. R. 
locomotive, with its large amount of tractive force, would be suit- 
able for both passenger and fast freight traffic over here, especi- 
ally if the cylinders were replaced by a pair, say, 18}in. by 26in. 
Perhaps the most important—certainly not the least remarkable— 
feature about this engine was its stated ability to maintain an 
average rate of 72 miles an hour for a distance of 86 miles, com- 
pared with which the performances of the majority of our own 
engines must seem inferior, notwithstanding that the train only 
weighed some 136 English tons. 

With reference to the latter portion of Mr. Macdonald’s letter, 
if the weights he quotes are net, I can only say that 1 have been 
misled. T was already cognisant of such heavy loads, but under- 
stood they included the weight of engine and tender. 

90, Cloudesley-road, London, N., F. W. BREWER. 

October 3rd. 


CALEDONIAN RAILWAY PERFORMANCES. 


Sir,—It is charitable to suppose that your correspondent, 
J. G. W. Bnutler—TueE ENGINEER, October 2nd, page 340—did not 
take the trouble to read the article and letter of mine—THE ENGI- 
NEER, August 21st and September 11th—upon which he comments, 
for the only alternative is to convict him of the grossest misrepre- 
sentation. His letter is an entire tissue of misstatements. 

I did not give as an ‘‘ extraordinary ” performance a run “‘ from 
Forfar to Perth, 324 miles, in 32 min.,” nor did I mention any such 
performance at all. What I did mention as remarkable was a run 
fron Perth to Forfar, mostly up-hill, in 30 min. 51 sec., with 
101 tons, and a run from Forfar to Perth in 31 min. 34 sec., witha 
load of 223 tons behind the tender ; also in 324 min. with 233 tons. 
There would be nothing remarkable in doing Forfar to Perth in 
30 min. with a light load. 

Further, it is not true that I instanced ‘‘a run from Carlisle to 
the Summit in 63 min.” The run I mentioned was made in 
53 min.—10 min. less—and this was done under my notice on four 
successive occasions with loads ranging up to 171 tons behind the 
tender. The old run quoted by Mr. Butler took 64 min. instead 
of 53min. I have it on the authority of the observer who recorded 
that run, that the load was seventeen 10-ton coaches = 170 tons, 
but the Dunalastair engine made the run in 11 min. quicker with 
the same load. Moreover, the Caledonian authorities assert that 
there must be some mistake about the old run quoted, as the class 
of engine indicated did not carry nearly enough water for such a 
performance to be possible. 

Mr, Butler refers to No, 123 having ‘‘run day after day from 
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Carlisle to Edinburgh in 107 min.” But her load was only 76 tons, 
whereas the Dunalastair engines did the same distance from 
Carlisle over and over again in 99 min. with loads up to 170 tons, 
Thus, all Mr. Butler’s comments relate to performances which had 
no existence save in his own imagination, and which were never 
recorded or mentioned by me. I must protest strongly against 
such a wilful garbling of my statements. 

Also, I must strenuously repel the implication that I sought to 
disparage, by comparison, Mr. Drummond's engines and their work. 
So far from this being the truth, the actual fact is that some of the 
finest performances ever authentically achieved by those excellent 
engines were the runs recorded by myself in the columns of THE 
ENGINEER on January 31st and February 28th last. 

Finally, I may remark that No. 123, when tried to her utmost 
speed, failed to come within three miles an hour of the maximum 
velocity attained by the Dunalastair class. Of this I have conelu- 
sive proof, CHARLES Rovus-MarTEN. 

October 5th. 





THE AMERICANISING OF ENGLISH RAILWAYS. 


Sin,—From time to time efforts are made by various well-mean- 
ing people to Americanise our English railways, apparently under 
the impression that whatever is American is right, and that we do 
not at all understand what suits us best. Ditferences of climate, 
of average length of journey, and of long custom are taken little 
into account by these zealous reformers, who are quite convinced 
that whatever pleases the American traveller ought to give equal 
satisfaction here. One of these periodical waves of Transatlantic 
influence is now passing over this country, and no doubt, like 
former ones, will leave some traces of its passage. We are pro- 
mised the Brown coupler, the Jones ‘‘car” heater, the Robinson 
lighting apparatus, and what not. Because Americans are content 
to stew themselves in winter time at 80 deg. at the pleasure of a 
black attendant, who naturally loves tropical temperatures, we 
ought to do the same. Itis stated that the Great Western Rail- 
way, with more zeal than patriotism, is ordering steam heating 
apparatus from America. The steam heating, to my thinking, is 
both unpleasant and ridiculously unnecessary in this country. 
What need has there been for it during the last winter for example, 
when not a flake of snow ora piece of ice that would bear a dog 
was seen! It dries rather than warms, and brings the dampness 
out of wet clothes, boots, and umbrellas in a most unwholesome 
manner. 

Another great fad of the Americanisers is that a system of 
coupling which has answered its purpose admirably well for sixty 
years should be given up for a clumsy lump of metal, which can 
only act by the coaches being heavily bumped against each otber, 
and which, if it should give way, has no side chains to keep the 
train together. Our permanent way, the best in the world for 
solidity and excellence, for convenience of renewals and for dura- 
bility of parts, must be abandoned for one in which the rails are 
fastened down with dog spikes, after the manner of contractors 
temporary lines, and have nothing else to prevent them from 
turning over. Wood being so cheap in America that the railways 
can afford to almost pave their lines with roughly-hewn logs, we 
ought in this country, where every sleeper is imported, carefully 
selected, dressed to a standard size, and preserved by chemical 
means, to make our lines a continuous wooden flooring. No proof 
that English railways use too few sleepers is given, but American 
ones use more, which, of course, quite settles the question. 

Our system of conveying passengers’ luggage is found to be 
entirely wrong by the admirers of American practice. The system 
of checks is all very well for long journeys of two or three days’ 
duration, but what advantages has it for those of as many hours? 
It is based mainly also upon the plan of having luggage conveyed 
to and from the stations independently of the traveller it belongs 
to, a system which does not obtain here, and is not the least 
likely to. 

Even the late regrettable outrage on the Brighton Railway is 
turned to account by the foes of our comfortable and cosy system 
of compartment coaches. If we travel in huge caravans full of 
draughts and smells, dust and noise, such things, it is said, could 
not happen. About a thousand millions of passenger journeys are 
made annually in this country, and such a case occurs perhaps once 
in five or six years. Canany American say the same for the United 
States? Of course we do not over here know of every outrage 
which occurs in American trains, but shal] need a good deal of 
convincing that they can possibly be rarer under any system than 
they are in great Britain. 

In America, where many journeys run to 2000 miles, and even a 
good deal more, and where passenger traffic is of much less 
importance than goods, it may be necessary to induce people to 
undergo the fatigue of such journeys by affording them far more 
luxury in travelling than the vast majority ever get at home. But 
is it really required here, where a journey of 300 miles is considered 
a good day’s work by most people? Are these novelties in the 
least demanded by the British travelling public, or are they simply 
forced upon it by the reckless competition between the companies? 
I freely admit that a good deal has been copied in this country 
from American practice during the last few years, and with 
advantage ; but where is the process to stop! One of the most 
serious aspects of the question is that concerning the enormous 
deadweight per passenger of the American style of coach. 
The latest trains of this type, just built for the East Coast 
joint service to Scotland, weigh 270 tons and carry 300 passen- 
gers, or 18 cwt. per passenger. A train of six-wheeled 
stock, quite as safe and amply good enough for anyone not ener- 
vated by luxury he never originally wanted, could carry as many, 
and weigh only 90 tons, including a 12-ton van. As to lunching 
or dining in trains, it is simply so much money taken away from the 
station refreshment rooms and maintaining extra staffs to do it 
with. To most Englishmen it is far more agreeable to leave the 
train for a few minutes now and then to obtain necessary refresh- 
ment, than to take it amidst the noise and vibration of even the 
most gorgeous dining saloon ever put upon wheels. The fact is, 
many English railways are so prosperous just now that they hardly 
care what expense they go to in order to eclipse their rivals, 
whether in speed or luxury. They think nothing of using a couple 
of enormous engines and tenders toconvey two or three dozen passen- 
gers at a break-neck speed in 25-ton vehicles costing £2000 a piece. 
I very much fear that when hard times come again—and they 

always do come again and generally stay longer than is convenient 
—and the companies find people have been made dissatisfied with 
the comfortable and profitable English coach, they will regret the 
necessity for building more and more of these travelling drawing- 
rooms, dining-rooms, bedrooms, smoking-rooms, kitchens, lava- 
tories, and heaven only knows what. They need not think to con- 
fine them only to the very longest journeys ; passengers will want 
them on much shorter runs, and I shall be surprised if the com- 
panies are loyal enough to each other to hold out unitedly against 
such a demand. W. B, PALEY. 

September 8th, 1896. 





FOR THE BENEFIT OF THE ARTISAN. 


Sir,—I should like to reply briefly to a few of ‘‘A Unionist’s” 
remarks. An insurance policy has a surrender value; but if a 
workman ceases contributing to his society, all his payments to 
that date are forfeited. It is true that trades unions oer benefits 
far in excess of those given by insurance companies, but for 
various reasons only a very small proportion of union members 
get those benefits. If every one theoretically entitled to them 
were to claim and obtain them, the societies could not avoid 
bankruptcy, as they areall actuarially unsound. It isnot generally 
admitted that the working classes of this country are in the van 
of civilisation, progress, and reform. They could hardly be 


associations. There is no tendency among employers to combine ; 
on the contrary, they are mutually repellent, and only come 
together under the greatest pressure, as other living creatures 
which habitually avoid each other may congregate during fire or 
flood, to separate again with eagerness as soon as the danger is over. 
The competition among employers is sufficient at all times to ensure 
a fair remuneration to the workmen. Should the latter by com- 
bination ever succeed in obtaining for a time more than is fair, it 
is at the risk of injury, more or less permanent, to the industry in 
which they are engaged, Non-UNIONIST. 
October 5th. 


Sir,—I have an open mind. If the statements made by “A 
Unionist” are true, I will join the Amalgamated to-morrow. 
Will your correspondent, then, tell me where I shall find a proof 
that the Union is able to pay 20s. in the pound? Will he say what 
is the precise average time lost by the members during the last 
five years by striking? These are very important points. 

ANOTHER NON-UNIONIST ERECTOR, 

Newcastle-on-Tyne, October 6th. 





THE LATE HENRY CHERRY. 

Sir,—May I, of your charity, use a smal! space of your column 
to advise those readers who would be interested of the regretted 
death of Mr. Henry Cherry, who for many years was manager of 
the drawing-office and engineer to the firm of Messrs. Tangye 
Bros., Birmingham. 

Mr. Cherry was a man of considerable mechanical attainments, 
of great analytical acumen, and master of physical science, as his 
occasional letters to THE ENGINEER will testify. His love of 
research for its own sake, and horror of self-advertisement in any 
form, conduced to his leading the life of a recluse, which told upon 
an extremely high strung and nervous temperament and brought 
him after a painful illness to an early grave. He was interred on 
September 22nd, in Nunhead Cemetery, and leaves a widow in 
very straitened circumstances, who makes an urgent appeal to 
those interested in, or have been assisted by, the genius of her late 
husband, for some contribution, however small, in her hour of need. 
All contributions to be sent to Mrs, Annie Cherry, 5, Inverine-road, 
Charlton, Kent. ALFRED SUGGATE. 

33, Villa-road, Brixton, London, 

September 6th. 





BAYREUTH OPERA HOUSE. 


Str,—The special feature of the celebrated Wagner Opera 
House, at Bayreuth, is the sink orchestra, which is arranged so 
that the performers are entirely concealed from the audience, 
whilst the sound of the orchestra is perfectly conveyed. The 
accompanying approximate sketch is a section through the orchestra, 
with the stage and the stepped floor for the audience seats—there 
are no side boxes or side galleries. The orchestra is screened by a 
curved sounding-board, extending across the theatre, and the 
conductor is stationed under this, visible to the stage and 
orchestra, but concealed from the audience; whilst they have a 
clear view of the stage from all parts of the house. 

The three special objects in the sunk orchestra are :—(1) To avoid 
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distracting the attention of the audience from the stage. (2) To 
subdue and mellow the sound of—particularly—the drums and 
heavy brass instruments. (3) To reflect the sound of the orchestra 
on to the stage, so as to make it blend with the voices of the 
singers in a way which is quite indescribable, and is impossible with 
an open orchestra. 

These objects have been achieved in a remarkably perfect way, 
which must be heard to be fully appreciated. W. 

October 2nd. 





A METAPHYSICAL PHYSICAL PROBLEM. 


Str,—I have read Mr. Massey’s letter with great pleasure. I 
am sorry to say I cannot tell when I first heard of the problem. 
I have known it for many years. I have a hazy idea that I saw it 
first in some book of parlour games or puzzles, but I have no 
certainty. 

May I ask Mr. Massey to throw a little more light on the 
subject? Why should it be impossible to cut into two a ring with 
a half twist on itself? I am entirely puzzled. Is there really an 
inside and outside to anything? How can a belt have only one 
surface and one edge? What is a surface and an edge? I hope 
he will not leave us in perplexity. PASTE Por. 
October 6th. 





PERMANENT WAY. 

Str,—An unfortunate distraction of thought while penning the 
lines of the last paragraph of my last letter in THE ENGINEER led me 
into the error of making use of the proportion 9 : 4 instead of 9:5 
in the reduction of the thermometric scales I referred to ; and the 
‘*35 degrees Cent.” I spoke of ought to have been 44, and the 
‘*26 degrees below zero Fah.” should have been 15 instead. 

This slip, however, does not in any way invalidate the matter I 
wanted to put before your readers—that of the temperature existing 
during the time my 28ft. rail was under observation, giving me 
156 + 8 -+ 15 =) 179 degrees only ; while, according to recog- 
nised calculation, a difference of 210 deg. is necessary to bring 
about a contraction of 3 ‘64 eighths of an inch. 

J. W. WILKINS. 





Str,—Perhaps some of your readers will answer a question to 
which I have hitherto failed to get any precise reply. 

If a bar of iron or steel is stretched beyond the limit of elasticity, 
and so gets a small permanent set, will the metal recover by being 
left to rest for a long period, say a year? If so, then it can be 
tested nearly up to the original amount without increasing the 
set. Any information on this point will be much valued. J. D. 
Westminster, October 6th. 





LOCOMOTIVES WITH LARGE COUPLED WHEELS. 


Sir,—Referring to the different letters on this subject, was there 
not an engine named Belfast with 7}ft. coupled driving wheels on 
the Stockton and Darlington Railway? It appears in Mr. R. H. 
Bleasdale’s collection of photographs, and is said to have been 
built to the designs of Mr. Bouch by Messrs. R. Stephenson and 
Co. in or about 1862, and to have had a leading bogie and outside 


successful. I have some idea I saw a photograph of the Belfast 


many years ago at the Patent Museum. F, W. Brewer, 
90, Cloudesley-road, London, N., 


October 3rd. 


A NATIONAL RAILWAY MUSEUM. 


Sin,—The recent Exhibition at Cardiff, which contained such an 
interesting and valuable collection of railway details, materials, and 
appliances, again calls special attention to the great necessity which 
exists for the formation of a National Railway Museum. The amount 
of material availableis enormous, and practically covers the complete 
railway history of this country ; but unfortunately, it is preserved 
in various towns and by different owners, and a considerable portion 
is not available for inspection. I feel convinced that if the railway 
companies and the officials at South Kensington Museum could be 
induced to take the subject in hand, a splendid collection could 
soon be formed ; and, for one, I should be most happy to present 
the whole of my collection to a National Railway Museum, as soon 
as one be formed. CLEMENT E, STRETTON, 

Leicester, October 3rd, 





ONE THOUSAND POUNDS STEAM. 

Sin,—I have read Mr. Haig’s very suggestive letter, in your issue 
of the 25th inst., and would like to know how he is to drive his 
force pump, t.e., to produce the 1000 1b. pressure for his first 
cylinder! If he can suggest something good for this, then his 
figures might be considered. THOMAS HILL, 

Glasgow, September 30th. 








LAUNCHES AND TRIAL TRIPS. 





THE s.s, Dunraven, recently built by Messrs. Ropner and Son, of 
Stockton-on-Tees, for the Dunraven Steamship Company, Cardiff, 
left the river Tees on Wednesday, the 50th ult., to make her official! 
trial trip. The owners were represented by Mr. Maxwell Hili and 
Captain Hesketh, under the joint supervision of whom the steamer 
has been built, and who at the conclusion of the trial expressed them- 
selves highly pleased with the result of the trip, the steamer and 
her machinery having given entire satisfaction to both gentlemen. 
After the steamer’s compasses had been duly adjusted in the Tees 
Bay, the vessel proceeded on her voyage to New Orleans, having 
taken on board at the Corporation Wrarf prior to the trip a large 
quantity of coals, to enable her to make the voyage. 

On Tuesday, October 6th, 1896, Sir Raylton Dixon and (o, 
launched from their Cleveland Dockyards, Middlesbrough, a very 
handsome screw steamer, built on their own account, 320ft. by 
43ft, 3in. by 25ft. moulded. The vessel is of the spar deck type, 
with poop, bridge, and forecastle, classed 100 Al at Lloyds’, and 
has a deadweight capacity of about 4250 tons on 20ft. draught of 
water. The accommodation for captain, officers, and engineers is 
in houses on bridge deck, and crew in topgallant forecastle. The 
engines, by Messrs. the North-eastern Marine Engineering Com- 
pany, Wailsend, are of the triple-expansion type, having cylinders 
23in., 36in., 59in. by 42in. stroke, and supplied with steam by two 
large single-ended boilers working at 150 1b. pressure, and fitted 
with Howden’s system of forced draught, duplicate fan engine, 
and other improvements. 

Messrs. Fleming and Ferguson, shipbuilders and engineers, 
Paisley, launched from their pees on Tuesday last, a powerful 
suction pump hopper dredger, built to the order of the Queensland 
Government. ‘The vessel is constructed of Siemens-Martin steel, 
and has a hopper carrying capacity of 800 tons. She will be fitted 
with Messrs. J. and H. Gwynne’s centrifugal sand pum, , capable 
of raising 1000 tons per hour from a depth of 35ft., arranged for 
discharging either into her own hopper or on to shore through 
pipes. The main engines will be of the triple-expansion type, of 
sufficient power to drive the vessel at a speed of 9 knots per hour. 
Special gear will be fitted for raising and lowering the suction 
pipes, and the arrangements for lifting hopper doors are of the 
most modern description. 

On Saturday last the steel screw steamer Oceana, built by Sir 
Raylton Dixon and Co., Cleveland Dockyards, Middlesbrough, to 
the order of Messrs, Gellatly, Hankey, Sewell, and Co., London, for 
the Plate Steamship Company, proceeded to sea for her official trial 
trip. The vessel is of the spar.deck type, with poop, bridge, and 
forecastle, classed ‘‘100 A 1” at Lloyd’s, and has a deadweight 
capacity of about 4200 tons on a light draught of water. The 
accommodation for captain, officers, and engineers is in houses on 
bridge deck, and crew in topgallant forecastle. Engines of the 
triple-expansion type have been fitted by Messrs. the North-eastern 
Marine Engineering Company, Wallsend-on Tyne, having cylinders 
23in., 56in., and 59in. in diameter by 42in. stroke, and supplied 
with steam by two large single-ended boilers working at 180 lb. 
pressure, and fitted with Howden’s forced draught, duplicate fan 
engine, and other improvements, During the trials everything, 
we are informed, passed off most successfully, and gave great 
satisfaction to all concerned. 

On Tuesday, the 6th inst., there was launched from the yard of 

the Tyne Iron Shipbuilding Company, of Wellington Quay-on- 
Tyne, a steel screw steamer built to the order of Messrs. Millburn 
and Co., of Newcastle-on-Tyne, and London, and of the following 
dimensions, viz.:—Length, 345ft.; breadth, 46ft.; depth, 27ft. 2in. 
moulded, and to class 100 A 1 at Lloyd’s on the spar deck rule, 
This vessel has water ballast fitted right, fore, and aft, on the 
cellular system, and is also fitted with all modern improvements 
for the rapid loading and discharging of cargo, including seven 
dicing eden steam winches, direct-acting steam windlass, 
large donkey boiler, steam steering gear by Messrs. Donkin 
and Company, and Hasties’ screw gear aft. The engines, which 
are to be supplied by Messrs. John Dickinson and Sons, of 
Sunderland, are of the triple-expansion type, having cylinders 
24in., 40in., 64in., by 45in. stroke, and working at a pressure 
of 180]b. On leaving the ways the vessel was named the Port 
Denison by Miss Riddle, of Felten Park, Northumberland. 
On Friday last Messrs. J. Scott and Co., of Kinghorn, launched 
the new oop steamer Pansy, which is a sister vessel to the John 
Herron, both of which steamers have been built by Messrs. Scott 
and Co., to the order of the Wallasey Urban District Council, 
under the superintendence of Messrs. Flannery and Tritton, of 
Liverpool and London. The dimensions of the steamer are 160ft. 
by 27ft. by 10ft. 6in. They have two spacious saloons on the main 
deck, as well as an exceptionally large promenade deck. These 
vessels are constructed for a very light draught of water, on 
account of the special service for which they are intended. They 
also og several novel features to the usual type of ferry boats 
on the Mersey, resulting in greatly improved accommodation, 
which will be appreciated by the travelling public. ‘The vessel was 
launched in a complete state, and with steam up, and immediately 
proceeded for a preliminary run on the Forth, during which the 
machinery ran smoothly and without any trouble. As the vessel 
left the ways she was named the Pansy by Miss Scott, the daughter 
of Mr. J. Scott, of Kinghorn. The Wallasey Council were repre- 
sented by Mr. J. Herron, J.P., chairman of the Ferry Committee, 
and Mr. W. Danger, clerk to the Council, and the consulting 
engineers by Mr. 8. B. Tritton. ‘The vessel will shortly proceed 
on her official trip, and then take up her station in the Mersey. 








Coorer’s Copper JOINTING RinGs.—A new form of copper 
jointing ring for steam and other pipes is being introduced by 
Messrs. James Milne Cooper and Co., of Bradford, Yorkshire. 
These rings are made in a dozen different forms, but the specimen 
sent us in reality comprises two copper rings of X section arranged 
concentrically, and having interposed between a ring of rubber of 
circular section. To place the rings in position a wire handle or 
adjuster is provided. We are informed that these rings have been 








expected to occupy that prominent position. 
Trades unions are not the consequence but the cause of employers’ 





—— 16in. by 24in. It would be interesting to know how long 
this engine remained in service, and also to what extent it was 








in use for a considerable time, giving excellent results, 
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THE CAMROC BOILER FURNACE. 


THE accompanying engraving illustrates the Camroc smoke- 
preventing furnace as made by Messrs. Shanks, MacCormac, 
and Co., of Belfast, and extensively used in and around that 
industrial centre. It needs but little explanation. It is one 
of the covered furnace bridge or fire-brick arch type, with 
steam jet used in a particular manner. Referring to the 


engravings, a a are the fire-bars, B steam pipe to jet C, D cast | 
iron core through bridge, E hollow fire-brick arch, F F side | 


stream jets to hollow arch—a current of steam and air 


passes through core and arch—G vents from hollow arch. | 


It is highly spoken of by those who have seen it in operation. 
During the recent visit of the Institution of Mechanical Engi- 
neers to Belfast, our special commissioner saw the appliance 
at work in more than one boiler. At his request the blast 
was put on while coaling with a cheap, small, and smoky 




















coal—almost dust. Before the steam was turned on clouds 
of deep black smoke were escaping from the chimney mouth, 
as might be expected, and as nothing could be more convinc- 
ing than ocular demonstration in such a matter, within a 
minute after the starting of the jet, all traces of smoke at 
the chimney had vanished. The abatement was complete. 
It is claimed by Messrs. Shanks, MacCormac, and Co., that 
the draught is so greatly increased that absolutely perfect 
combustion is secured. It is now about to be fitted to boiler 
furnaces in the Chatham Dockyard, and is of interest in con- 
nection with the much discussed question of smoke preven- 
tion, complete combustion or incomplete combustion, and 
smoke burning. 








THE RELATIVE SIZES OF THE TRADING 
WORLD IN 1860 AND IN 1896. 


REDUCTION in time and cost in the transport of goods are the 
two important factors in promoting international trade, or even 
an exchange of commodities between different parts of the same 
country. Both of these items have been enormously reduced 
within the last thirty years; and the relative distances between 
trading centres have decreased to such an extent, as compared 
with the available means of a generation ago, that the world may 
be said to be much smaller now than then. For all trade pu es 
San Francisco, at the present time, is about as near to New York 
as St. Louis was in 1860, and the events and issues of all nations, 
political, commercial, and financial, are known to us almost as soon 
as they happen. The forces at work within this period have 
tended to unite the various divisions of the earth to such an extent 
that anything seriously affecting one part must be felt throughout 
the whole ; and this unity of interests should be taken into conside- 
ration in any attempt to deal with problems brought about by a 
universal and radical change in conditions. 

The law of trade is a natural law of supply and demand that 
expands with the facilities for manufacturing and exchanging 
goods ; and the causes that operate and produce effects in a 
imited field will extend over a wider territory just as the means 
for s> doing are developed. Within the period in question our 
scientific, engineering, and general material advance has been 





phenomenal in the history of the world ; and it is with this advance 

that we now have to deal as typified in the effect upon commerce 

of the extension of railways, the growth in sea tonnage and the 
| shortening of routes of trade. 

If we take any date anterior to the introduction of railways, or 
previous to 1825, we may safely consider each nation separately, 
from a manufacturing and trading point of view. Each supplied 
its own wants, mainly from material and labour within its own 
borders, and was little affected by what its neighbour was doing in 
a similar line. Foreign trade was practically confined to the 
import of the luxuries of life, and commercial rivalry could hardly 
be said to exist ; at least, from the present point of view. Without 
railways at all, and with highways in a generally very bad condition, 
intercourse was limited within the boundaries of any one state ; 
and the centralisation of population, so characteristic of the present 
age, wasimpracticable, owing to the lack of means for supplying such 
centres with food and other necessaries of life. Up to 1825 the 
| — of manufacture were still generally crude, and closely 
| followed the practice and traditions of a more remote period. The 
volume of foreign trade was then relatively large ; but this trade 
was conducted in comparatively small and slow ships and over seas 
imperfectly known. ‘The advent of railways and the gradual 
development of the steam engine and of processes of manufacture 
brought about a decided change; but even up to 1860 the broad 
effects of this change were only beginning to be felt, as compared 
with present events. Clipper-built sailing ships thirty-four years 
ago outstripped the paddle wheel steamers onthe ocean in the race 
for foreign markets ; and on land railways were, to a large extent, 
being pushed forward into undeveloped regions, with the resultant 
growth yet to be realised. 

It is not necessary to review in detail the several stages by which 
| the conditions controlling trade and manufactures throughout the 
| world have been so radically changed, within little more than three 
| decades ; but some comparative statistics will enable us to more 
fully realise the effect of these changes. The year 1860 is selected 

as a somewhat arbitrary but convenient point of departure ; though 
| it should be said that the forces that have since yielded such 
| brilliant results were quietly at work before that date, and the 
| ground was being prepared. In any comparison of relative progress 
| in the world, the increase of population comes first ; because in 
| these more peaceful days this increase compels as well as encour- 
| ages developreent in all directions by the necessity for finding food 
and work for the new millions, Scientific and engineering progress, 
within the dates mentioned, has had its origin in Europe and 
North America, and for this reason the population of these 
countries is alone considered in the summary to be here presented. 
This ageragate tee was 322,600,000 in 1860, and was about 
446,000,000 in 1890, a gain of 123,400,000 people in thirty years. 
The population of Asia and Africa, now estimated at nearly 
1,000,000,000, had little or nothing to do with bringing about 
present progress ; but it enters into commerce as an important 
factor in inducing Western nations to manufacture for these teem- 
ing millions, and to utilise the cheap labour found there in 
supplying raw materials for general consumption. Were this 
Eastern population ever to advance to a competitive point in 
intelligent productive capacity, the effect upon the rest of the 
world can only be guessed at by political and social economists ; 
and that there are possibilities in this direction the sudden rise of 
Japan to the position of a Power among nations is a sufficient 
indication. 

This gain of 123,400,000 in the civilised population means a 
vastly increased productive capacity; but, for reasons already 
stated, without a corresponding increase in the means of manufac- 
turing and handling goods this growth in numbers would have 
little or no effect upon commerce, national or international. In 
considering the means actually provided in this interval, railways 
may be safely classed as one most potent factor in the new growth. 
In 1860 the aggregate length of all the railways in the world was 
about 66,290 miles, and these lines were almost wholly confined to 
the older and more settled parts of the world’s surface. In 1893 
this mileage had increased to about 390,000 miles, a practically 
six-fold gain in 33 years. The immediate local effect of this rail- 
way construction, coupled with the general development of manu- 
facturing processes, was gradually to decrease the cost of producing 
and handling goods, and vastly to increase the comforts of travel 
and of living. But aside from this and almost more important in 
its bearing upon the world at large, was the gradual opening up to 
civilisation and cultivation of vast areas of what was previously 
waste and inaccessible lands. To the railways built west of the 


Mississippi River since 1865 we owe the mineral and agricultural 
development, which has already added so enormously to our 
national wealth. And to the extension of railways into the heart 
of the Argentine Republic, into India and Russia,a* d now across 
Siberia, we are indebted for a rivalry in the markegs >f the world 











that has materially reduced the profits upon our own grain and 


cotton. In several of these sections development upon modern 
lines has only commenced, with railways as a basis of operation, 
and what the ultimate productive capacity of these regions may 
be we have no means of even estimating. Our only consolation 1s 
that the consumers are also rapidly increasing throughout the 
globe, and it is a fairly well established law that the volume of the 
product consumed increases with the advance in civilisation, and 
even faster than the means for supplying the demand. 

When the direct local effect of railway extension upon trade is 
to be considered, we can best study this in our own country where 
fuller statistics are available for this purpose. And as the rail- 
way mileage of the United States is nearly equal to half of the 
total world’s mileage, it is natural to assume that conclusions bascd 
upon our own experience would indicate general results and ten- 
dencies elsewhere. In 1860 the railways of the United States 
aggregated 30,630 miles in length, as compared with an aggregate 
of 179,280 miles on January Ist, 1895. This is an increase of 
148,650 miles in thirty-four years, or more than twice the total 
world’s mileage in 1860. In the fifteen years between 1880 and 
1894, inclusive, the mileage of railways in the United States 
increased 93,726 miles, an average of 6248 miles per annum ; and 
in the first five years of this period the net increase was 40,759 _ 
miles, or an average of 8152 miles per year. The effect of this ° 
rapid extension of carrying capacity can best be indicated by 
comparing rates and tonnage for certain intervals, and for this 
purpose the following figures for 1882 and 1894 are taken from the 
last issue of Poor’s ‘* Manual :” In 1882, the 114,461 miles of rai!- 
ways ther in operation moved 360,490,375 tons of freight, with a 
tonnage mileage of 39,302,209,249 miles, and earned 485,778,341 dols. 
for this service ; equivalent to an average of 1 ‘236 cents per ton- 
mile, In 1894, 179,280 miles of railway moved 675129,747 tons, 
with a tonnage mileage of 82,289,400,498 miles, and, received for 
this work 700,477,409 dols., or an average of 0°851 cents per 
ton-mile. 

In the thirteen years, 1882-94, the total freight movement of a’l 
the railways of the country reached the enormous aggregate cf 
843,365,482,911 tons, and for this service the railway companies 
reczived 7,856,765,284 dols. But had the average rate of 1852 pre- 
vailed throughout this whole period the public of the United 
States would have paid, in excess of the above amount actually 
charged by the transportation companies, a further sum «f 
2,567,232,085 dols., averaging nearly 200,000,000 dols. per annur. 
Whether this material reduction in rates in thirteen years te 
ascribed to more economical administration, to the increase in te 
volume of freight, to the attempt to secure traffic by cutting rates 
or to any other cause, the gain to the public is evident enough. 
But it may be broadly stated that the growth of facilities for hand- 
ling and transporting goods, joined to an intelligent economy in 
operation, tends to increase the volume of freight moved and ‘o 
decrease the average charges upon this traffic. As an apt illustra- 
tion of what modern appliances and conveniences for handling cer- 
tain classes of goods will do in this direction, we have the cost of 
mining and shipping iron ore from some of the Lake Superior mines. 
Ore from the Mesaba mine is placed upon the cars at the mine at a 
cost of 20 cents per ton, not including a royalty of 25 cents yer 
ton ; but with this initial cost of 45 cents at the mine it is trans- 
ported over nearly 100 miles of railway, transferred to a steamer 
and taken over 780 miles of lake route to Cleveland, Ohio, and 
there landed upon a dock for 2°25 dols. per ton, every charge 
included. The average ton-mile rate on the railway was about 
0°95 cents in 1894; but the lake rate, at 85 cents for nearly 
800 miles of transportation, is but little more than one-ninth of the 
railway rate per ton. 

Alongside the railways and under the seas is the electric tele- 
graph, another strong factor in extending trade throvghout the 
world by providing a means of quick communication. Of its social 
and political importance in furnishing us with the world’s news of 
the day, mention has already been made, but who can measure its 
value from a commercial standpoint? In the slow going days of 
sailing ships and stage wagons all communication was by letter, 
subject to the accidents and delays that these means of con- 
veyance imply. Business was conducted in a more leisurely 
way a generation ago, and months might elapse between the 
sending of an order and its execution in some distant part of the 
globe. With the telegraph and the telephone in every counting- 
house, the whole method of transacting business has altered. 
Space is no longer a bar, and the element of time has almost 
disappeared in the transmission of advice or orders, 

Statistics of the extension of the telegraph throughout the 
world, between 1860 and the present time, are not available ; but 
they are not needed to impress upon the reader the wonderful 
importance of this agent in the sending of news. But for the 
telephone, much more recently introduced, it may be said that 
there are now over 200,000 miles of wire in operation in the United 
States alone ; and in 1893, 175,000 subscribers had over 500,000,000 
“talks” with each other, Ten submarine cables connect Europe 
with North America, under the Atlantic Ocean, and another cable 
ties Brazil to Spain and the rest of the Old World. Other cables 
traverse the North Sea, and bounding the Western coast of Europe, 
pass through the Mediterranean on to India and the Far East. 

Up to this point all that has been said refers mainly to the 
increased facilities for transport and communication on land ; but 
the change in conditions for moving freight over the seas has been 
equally great and has had an even more important bearing upon 
the trade between nations. In the last thirty years the total 
carrying power of the shipping of the world, steam and sails, has 
increased from 13,770,000 tons to about 49,000,000 tons; and 
while the sail tonnage has gained over 1,000,000 tons in this period 
the chief growth has been in the steam tonnage, which was 
764,000 tons in 1860, 7,400,000 tons in 1886, and is doubtless con- 
siderably over 8,000,000 tons at the present date. Between 1885 
and 1895, 1,500,000 tons have been added to the displacement 
tonnage of the merchant marine of the leading commercial nations ; 
a gain of over 9 per cent. in ten years. This rapid increase in 
steam tonnage has been the direct result of the cheapening of 
——— by new processes in metallurgy and of the wonderful 

te development in the design and power of marine engines, with 
a corresponding economy in fuel consumption and general opera- 
tion. e nominal horse-power of the engines of the Great 
Eastern, launched in 1859, was 2600, and this engine-power must 
now be contrasted with the 31,000 indicated horse-power of the 
Campania. Ships of 8000 tons and more are built to carry freight 
alone ; and these vessels now swarm in every sea, with the natural 
result that the struggle for cargo and the general cheapening of 
the cost of transport has reduced freight rates to an unprece- 
dentedly low figure. 

With these improved facilities for the interchange of goods, it is 
not remarkable that international trade has more than doubled 
within about thirty years. Mulhall, in his ‘‘ Statistical Dictionary,” 
places the approximate value of the combined imports and exports 
of the world at 7,445,000,000 dols. in 1860, and at 16,885,000,000 
dols in 1889. This growth in the volume of foreign trade created 
a demand for shorter trade routes, and has been productive of 
some of the world’s most remarkable engineering feats. The 
building of the Suez Canal, opened in 1869, shortened the length 
of the sailing route between Europe and the East by double the 
length of a continent, and the construction of a similar cut-off 
through Central America has only been delayed. The Corinth, 
Baltic, and other shorter ship canals have all been built within the 
three last decades, and at some time or another within this time 
projects have been advanced for cutting through about every 
narrow strip of land that anywhere separates two navigable and 
important seas.—Engineering News. 








ImmeEnssE tanks have been constructed at Kiel, Wilhelms- 
haven, and Dantzic respectively, to contain liquid fuel for the 





service of the German Navy. Each will contain about 200,000 
gallons of mineral oil. 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE autumn quarterly meetings of the Midland Iron Trade were 
held in Wolverhampton yesterday and in Birmingham to-day— 
Thursday. There was a good attendance and a fair amount of 
business was transacted, whilst the future is looked forward to 
with some degree of confidence. The marked bar manufacturers 
announced no alteration in quotations, but re-declared their 
former official basis of £7, with 12s. 6d. extra as the Earl of 
Dudley’s price. Sheets and plates rolled by the same houses were 
£8 to £8 10s.; and hoops, angles, and tees, £7 10s. These prices 
have now ruled for nearly two years, having been fixed in January, 
1895. Unmarked bars were very firm at £6 to £6 10s. for 
merchant sorts, and £5 7s. 6d. to £5 15s. for common. Manu- 
facturers both of medium and common qualities are well supplied 
with orders, and formed the firmest department of to-day’s 
market. Activity characterises hoops and strips, tees, and angle 
iron. Hoops are quoted on the open market £6 5s. to £6 10s.; 
angles, £5 15s.; thin strip, £6; nail rods, £6 10s. to £6 15s.; and 
tube strip, £5 10s. to £5 12s, 6d., nominal. 

Over-production and lessened demand has depressed prices in 
the sheet iron trade, and an important characteristic of the market 
related to the falling off that has occurred since the July quarterly 
meetings. In July black sheets for galvanising were quoted 
£6 12s, 64. to £6 15s. for doubles, £7 15s. for lattens, and £6 10s. 
to £6 12s. 6d. for singles. These figures were an advance in the 
case of doubles of about 2s, 6d. per ton on the April quarterly 
meetings. To-day, however, ‘‘ doubles” were down to £6s. 7s. 6d. 
and £6 10s., and lattens £7 23. 6d. and £7 5s. Thus there has 
been a fall on doubles during the quarter of 7s. 6d. per ton, and 
some purchasers declared indeed their capability to buy at as much 
as 10s. per ton below three months ago. Increased competition 
from South Wales is another contributory circumstance to these 
declines in price. Some of the makers are now only very 
moderately employed instead of being—as they were up to recently 
—very busy. A recovery is, however, hoped for before the end 
of the year. Galvanised corrugated sheets in the finished state 
are 5s, down on three months ago, and they are also easier on this 
time last year, though the current fluctuations in spelter are 
rendering the market uncertain. The bee? price for ordinary 
galvanised iron of 24 wire gauge in bundles delivered Liverpool or 
equal is £10 5s., with some firms asking £10 7s. 6d. to £10 10s. 
nom. Twelve months since they were selling on the basis of 
£10 10s. to £11 for 24 wire gauge in bundles, and £10 17s. 6d. for 
the same iron packed in skeleton cases for export. 

The demand for pig iron, though it was steady, showed no evidence 
of anxiety on the part of buyers to cover themselves far forward. 
Merchant iron rollers and founders were the most conspicuous pur- 
chasers, A conspicuous feature was the absence of large buying 
by sheet makers—due, no doubt, to the quieter demand now 
ruling for sheets. As was to have been expected, therefore, pig 
prices were stationary, though fairly firm. Quotations were 40s. 
to 41s. for Northampton forge pigs; 41s. to 42s. for Derbyshire ; 
and 45s. ld. net for Lincolnshire delivered at stations. These 
latter are an advance of ls. per ton, and were the strongest class of 
Midland irons on the market. Owing to the dearer Spanish ore 
hematite pigs were advanced. 

Steel was in large demand, and prices ruled good. Bessemer 
tin bars and billets were £4 7s. 6d. per ton, and Siemens £4 10s. 
These prices were an advance of 2s, 6d. on two months ago. Much 
satisfaction is expressed at the position of the local steel trade. 
Statistics issued within the last few days of the condition of affairs 
for the first half of the present yearshow the production of open-hearth 
steel ingots in this district to have nearly doubled compared with the 
corresponding period of a year ago, the advance having been from 
44,164 tons to 86,489 tons, which last total is composed of 31,280 
tons acid, and 55,209 basic. Plates and angles are responsible for 
15,622 tons, rails for 9600 tons, and blooms and billets for 4323 
tons. Out of a total of 23 open-hearth furnaces erected—12 acid 
and 11] basic—19 are in blast—10 basic and nine acid. 

The Midland Iron and Steel Wages Board has several times 
during its long existence been a target for trades union shafts. 
What is regarded in some quarters as another attempt in this 
direction is the issue recently from Darlington of a circular calling 
upon the operative members either to ‘“‘ mend or end” the Board, 
and urging the recipients of the circular to form at their various 
works lodges of the Amalgamated Society of Iron and Steel 
Workers. This attempt to interfere with a local organisation that 
that has preserved harmony for a great number of years in the 
Midland iron and steel trades is regarded by the majority of the 
members of the Board as most reprehensible. 

Following upon their success at Manchester, a circular has now 
been issued by the operative engineering bodies to the master 
engineers in Wolverhampton and district asking for an advance of 
2s. per week. The societies responsible for the circular are under- 
stood to be the Amalgamated Society of Engineers, the Steam 
Engine Makers, and the Pattern Makers. A demand for a similar 
advance has also been preferred by the Society of Toolmakers, 
Engineers, and Machinists; and one or two Wolverhampton 
employers of the last-named body have already given a halfpenny 
per hour advance. This circular follows upon the similar move- 
ment also in Birmingham. Thus, it is evident that the men are 
seeking to raise wages throughout the Midlands. 

The Tipton engineering scheme, which will cost from start to finish 
some £100,000, has recently been satisfactorily inaugurated by the 
South Staffordshire Mines Drainage Commissioners. The report 
of Mr. Edmund Howe, general manager, showed that preliminary 
agreements with mineowners and landowners having been satis- 
factorily completed, the work of driving was commenced a few 
weeks back, and it was reported at the annual meeting of the 
Commissioners, on Wetueder, that the work was being pushed 
forward night and day. This would release, from time to time 
during the next twelve months, large quantities of new mine coal, 
fireclay coal, bottom coal, and bottom coal holers. The cost of pump- 
ing in the Tipton district during the year has diminished in a far 
greater proportion than the reduction in the water pumped. Water 
pumped 1895, 14,167,840 tons, costing £12,404; water pumped 
1896, 12,269,840 tons, costing £9668. This last amount is the 
lowest on record, the highest since 1884having been £19,500. The 
mineral assessed for general drainage rates for the year 1895 has 
been 3,376,232 tons, which represents a revenue of £14,067 ; this 
being a reduction of output of 149,226 tons, equal to £621 in value. 
Reporting on the surface works, which extend over 50 square miles of 
country, Mr. E. B. Martin (the surface works engineer) showed that 
the cost had beenalittleunder £3000. Thepermanent surface pumps 
had been kept in efficient working order, and the portable pump- 
ing engines had also done good service in assisting the Birmingham 
Canal Co. and others in the repair of canals, basins, and culverts 
under canals, Out of fifty basins selected for testing during the 
year, twenty-two leaky ones had been cut off and either repaired 
or permanently disused. The total result in lessening pumping 
from the deep mines justified a continuance of this most useful and 
important work. The great nuisance and injury caused by waste 
acid from galvanising works, and the scarcely less injury from 
washing water much charged with red refuse, had led to various, 
and on the whole, fairly successful negotiations with manufacturers 
in the hope of inducing them to abate the evil. 

An interesting address upon ship canals was delivered recently 
at the opening of the new session of the Wednesbury Institute, 
by Sir E. Leader Williams, who is the president of that body. 
He said he had not lost his faith in the future of the Manchester 
Ship Canal. No large waterway leading to a great manufacturing 
district could fail ultimately to attain the traffic which was due to 
the advantages it could offer. Sir Benjamin Hingley, M.P., speak- 


The manufacturers of the Midlands were sadly handicapped in 
getting to or coming away from the sea. Professor Jebb also 
spoke. Mr. W. H. Lloyd, chairman of the Institute Council, pre- 
sided, and observed that the Manchester Ship Canal was one of the 
greatest engineering achievements of Queen Victoria's reign. 

The Corporation of Walsall, who have soda spent £18,690 in 
the last two years on their electric lighting scheme, are seeking 
Local Government Board sanction to the borrowing of a further 
£2500 for the purchase of another transformer and boiler. Antici- 
pating consent, an order for the new boiler has already been 
placed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The coincidence of varied circumstances would seem 
to be tending to a stronger position throughout the iron trade, and 
although they apply more or less generally, the conditions prevail- 
ing in this immediate district are decidedly more hopeful than 
they were a short time back. In the first place the settlement of 
the threatened strike in the iron and engineering trades has 
removed one disturbing element, and the active employment of all 
the principal iron-using industries can now go on unchecked, with 
a consequent continued large consumption of all descriptions of 
raw and manufactured material. The large exports of raw material 
from the principal iron-producing centres, and the rapid upward 
movement in freights, which will both increase the cost of carriage 
here, and also tend to restrict the anticipated imports of American 
pig iron, are all contributing to force up prices. The exceptional 
and rapidly growing activity in the tg ner I industries will 
also have its effect upon other material largely used in this dis- 
trict. Another important feature which is making itself especially 
felt in the manufactured iron trade is the very considerable 
advance of prices on the Continent, which is giving a freer market 
to Lancashire finished iron makers than they have had for a long 
time past, and is enabling them to ship very large quantities at 
better prices, and also bringing the forges into the market for 
increasing quantities of pig iron. Of course there are still pessi- 
mists amongst some of the speculative merchants who are prepared 
to cut in at under current rates to get hold of orders, but the 
excessively low figures at which one or two important contracts 
were taken a fortnight back have disappeared from the market, 
and prices generally would seem to be moving gradually to a higher 
level. 

A strong tone characterised the Manchester iron market all 
through on Tuesday; but business for the most part was only slow. 
The upward move in prices during the previous few days has some- 
what checked buying in pig iron ; but since the previous market a 
fairly good business had been put through at late rates, and holders 
were not at all anxious sellers, no disposition certainly being shown 
to entertain business, except at better prices than were ruling last 
week. Local and district brands of pig iron are without quotable 
change, but very firm at makers’ full rates, Lincolnshire foundry 
being scarce, and likely to be advanced ; whilst local makers have, 
on occasional special sales, got slightly above the quoted rates for 
foundry. In forge qualities manufactured iron makers have again 
been purchasing at full rates ; but there are some low-priced parcels 
of Derbyshire offering. Outside brands coming into this market 
have, in most cases, been advanced in price, Middlesbrough being 
3d. to 6d., and Scotch, in some cases, 6d. to ls, per ton higher than 
last week. The average quotations for good foundry Middles- 
brough are now 46s. 10d. to 47s. net cash, delivered by rail 
Manchester, and 45s. by Ship Canal, Manchester, with Glengarnock 
now quoted 49s. 3d. to 49s. 6d., and Eglinton 48s. 6d. to 48s, 9d. 
net prompt cash, delivered Manchester Docks, 

In the finished iron trade local makers report a fairly good 
demand for bars, with prices showing an upward tendency ; 
although £5 10s. is still generally taken on inland sales, makers, in 
one or two cases, are not disposed to book further orders under 
£5 12s. 6d., which represents the minimum figure f.o.b. Liverpool. 
North Staffordshire bars remain at £5 12s. 6d. to £5 15s.; 
Lancashire sheets, £7 5s. to £7 10s.; and hoops, although meeting 
with but a very slow demand, also maintain list rates, which, 
for delivery Manchester district, are £6 2s. 6d. for random to 
£6 7s. 6d. for special cut lengths, with 2s. 6d. less for shipment. 
Decidedly increasing activity is reported in some departments of 
the steel trade. Hematites are without appreciable improvement, 
and remain at recent quoted rates, but in local steel billets a large 
amount of buying has been going on, with the result that makers 
are now fully sold, and they are quoting £4 10s, net cash, delivered 
Manchester. For local-made steel bars prices are now firm at £6 
as the minimum, and £6 5s. has been readily obtained on fair 
orders for steel boiler plates, with a trifle above this figure realised 
in some instances, 

The metal market shows no material change. Manufacturers 
continue busy on orders in hand, with new business coming forward 
satisfactorily, and prices firm at full list rates, 

By what may be termed a compromise very much in favour of 
the workmen, the threatened strike in the engineering and iron 
trades of this immediate district has been averted. It is, however, 
a settlement which is regarded with anything but satisfaction by 
most of the large firms, and has to a considerable extent been 
forced upon them by the action of two prominent engineering 
concerns in Manchester and Salford, who, mainly occupied on profit- 
able specialities, have not to rely upon competitive work secured 
against lower-paid labour in other districts to keep their establish- 
ments going. The compromise represents practically a concession 
of the full advance in wages demanded by the men, except that it 
is to be given in two instalments, the second of which is deferred 
for three months, The exact terms of the compromise, which, 
after a second ballot, has been accepted by both the combined 
engineering trades union organisations and the Iron Moulders’ 
Association, are the concession of an advance of ls. per week to 
commence from last Monday, the 5th inst., aud a further advance 
of ls. per week, to commence on the Ist January next. Although 
this compromise was only agreed to in the face of strong opposition 
on the part of many large firms in the district, by a hastily 
convened meeting of employers, held at the last moment, it is gener- 
ally recognised as the only possible way under the circumstances 
out of a very difficult position, which seems to have been somewhat 
needlessly aggravated by the two firms above referred to conceding 
at once the whole of the advance demanded by the men. This 
was a matter very strongly commented upon on Tuesday’s Change, 
where it was stated by several prominent representatives of the 
engineering trades that in both the above cases it was understood 
the firms would co-operate in the settlement with the other 
employers, and that the general acceptance of the terms of com- 
promise was mainly due to the urgent representations put forward 
by the representative of one of these firms. 

With regard to the position throughout the engineering 
industries of the district, so far as activity being generally 
fully maintained, and new work coming forward freely are 
concerned, it could scarcely be more satisfactory, but a large 
proportion of the work which is now keeping establishments fully 
going has only been secured after close competition with other 
districts, and this is especially the case in relation to the recent 
revival of activity in the locomotive building shops. The 
contracts which are now keeping these establishments in full 
swing have, in most cases, been secured at very low-cut 
prices, and with regard to one large local locomotive building 
establishment, which has contracts in hand that will keep the 
works employed well over next year, it is stated that the advance 
in wages which has been forced upon them will more than wipe 
out any possible profit which could be made on these contracts, 
It has been further pointed out, when I have discussed the matter 
during the past week with several representative employers, that 
if the men are to maintain the position they have taken up, of com- 
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centres, not only in Lancashire, but in Yorkshire, and in fact yor 
generally outside London, the inevitable result will be, in the first 
lace, to check the development, at any rate, of general engineeri 

in this locality, with the further inevitable result of gradually drie 
ing away all competitive work from the district. Already this js 
taking place in connection with some branches, and for a consider 
able time past all sorts of castings used by engineers have .been 
imported into this district from the Midlands at prices considerab] 
under those at which they can be turned out at local foundries 
As an illustration of the effect of the higher rate of wages ruling 
in this district, | may mention that during a visit to one large 
engineering establishment in Salford I was informed that they were 
removing the foundry in connection with their works altogether 
out of the district, and that, notwithstanding the inconvenience 
and increased cost which would be necessarily entailed by 
carrying castings over a considerable distance, this would be more 
than covered by the lower rate of wages they would have to pay 
and they would be considerable gainers by this transference of 
their foundry. 

The opening meeting of the forty-first discussion session in con. 
nection with the Manchester Association of Engineers will be held 
on Saturday next, when a visit of inspection will be paid to the 
hydraulic and electrical installations, docks, and warehouses of 
the Ship Canal, at Old Trafford and Mode Wheel, and to the 
lairages of the Manchester Corporation, after which a social eyen. 
ing will be spent at the Grand Hotel. The list of papers for the 
ensuing session includes some very interesting contributions, Mr, 


Geo. T. Pardoe, of London, is to deal with ‘‘ Water Power and its 
Development”; Mr. G. H. Kenyon will treat of ‘‘ Ropes and Rope 
Driving”; Mr. Ed. J. Duff, of Liverpool, will contribute a paper 
on ‘The Efficiency and Management of Steam Boilers”; and 


the question of ‘‘The Transmission of Heat Through Sur. 
faces” will be discussed by Mr, 0. M. Row, of Manchester 
inventor of the ‘‘Row” tubes. Other papers include one on 
**The Use of High Speed Engines for Mill Driving,” by Mr, 
M. Robinson, of London, and a contribution on the much. 
discussed topic of motor vehicles for roads, by Mr. W. Worby 
Beaumont. An interesting feature in the programme is a special 
evening which has been set apart in order to allow members an 
opportunity of giving their reminiscences and impressions of the 
visit of the Iron and Steel Institute to Spain, when Mr, Henry 
Webb will introduce the subject. 

The coal trade is at length beginning to show some sign of re- 
viving animation. Inquiries are coming forward more freely for 
nearly all classes of fuel, and pits are gradually getting on to some- 
thing near full time, although four days per week 1s still about 
an average at a very large proportion of the pits. An in- 
creased consumption for house fire purposes has necessarily been 
the result of the continued exceptionally wet, cold weather, 
and here and there where prices had previously been cut excessively 
low, there is a slight levelling up in quotations, although, as yet, 
no upward move of any general character, and current rates 
practically remain unchanged from those last given. For general 
manufacturing requirements the demand is also showing some im- 
provement. Common round coals are moving off more freely for 
steam and forge purposes, but there are stil! plentiful supplies on 
the market, which keep prices low, 6s. remaining about an 
average figure for good ordinary qualities of steam and forge ccal, 
at the pit mouth. Generally, there is an active demand for the better 
qualities of engine fuel, and on forward contracts advances are 
here and there being got, but the commoner sorts of slack still 
hang upon the market, with prices very low. At the pit mouth 
common slack is still obtainable at 33, to 3s. 6d., with best qualities 
averaging 4s. 3d. to 4s. 9d. per ton. 

For shipment a considerable weight of business has been put 
through, but only at low figures, ordinary steam coal averaging 
about 7s. per ton, delivered at the Mersey ports or Manchester 
Ship Canal. 

I have just received from the Home Office a copy of the mineral 
statistics for 1895. From these it appears that whilst the total 
quantity of coal raised in the United Kingdom in 1894 was 
188,277,525 tons, with a value at the mines of £62,730,17%, the 
quantity produced in 1895 was 189,661,362 tons, but only realised 
57,231,213. In the Lancashire coalfields, the north and east dis- 
tricts raised 10,020,655 tons, and the west district 11,993,863 tons, 
with an approximate price per ton at the mines of 6s, 7 317d. and 
6s, 3d. respectively, the Sehatuaion at the mines being £3,311,700 for 
the north and east, and £3,748,082 for the western part of the 
country. 

Barrow.—The hematite pig iron trade is steady, and a very good 
business is again reported this week. Makers have very buoyant 
hopes as to the future, and are therefore firm in their transactions, 
business being done at 48s. to 49s. 6d. net, f.o.b., for mixed 
Bessemer numbers, while warrant iron has been done during the 
week at 47s, 1d. to 47s. 84d., closing with sellers at 47s. 6d., buyers 
one penny less, There are thirty-six furnaces in blast, as compared 
with thirty-one in the corresponding week of last year. Stocks 
during the week have been further reduced by 1190 tons, and now 
stand at 301,003 tons, or 11,828 tons more than in the beginning of 
the year. 

The iron ore trade is very steady, and a good business is doing 
in the best sorts of metal, which range in value at from 12s. to 14s. 
per ton net at mines, while commoner sorts, which are not in active 
demand, are quoted at 9s. 6d. to 10s. per ton. Spanish ores are 
still largely bought by local makers of iron, and are quoted at 
12s. 6d. to 13s, 6d. per ton net at West Coast ports. 

The steel trade is very steady, and the outlook, though very 
bright for some time, is now more cheerful still, inasmuch as from 
all quarters come indications that the present activity in the trade 
is of apracticaland permanent character. The outlook ahead is cer- 
tainly asatisfactory onealike in the B and the Si Martin 
departments, A good demand exists for steel rails, particularly 
for heavy sections, and colonial and foreign countries are stil 
large buyers. Prices are steady at £4 12s. 6d. to £4 15s. per ton 
net f.o.b, A rather fuller inquiry is noted for light rails, and 
there is a good business in blooms, billets, hoops, railway sleepers, 
heavy steel castings, and general merchant qualities of steel. 
Shipbuilders and marine engineers are in receipt of important 
new contracts, including the order received at Barrow tor the 
building of a first-class cruiser of the Niobe class. She will be of 
11,000 tons displacement, and will have 18,000-indicated horse 
power, 

The coal trade remains quiet, and no improvement can be noted 
in prices, Coke is in good demand at firm rates, 

Shipping is quieter, doubtless owing tothe stormy weather. The 
exports of pig iron last week from West Coast ports reached only 
4012 tons, and of steel 3301 tons, as compared with 7238 tons of 
pig iron and 8496 tons of steel in the corresponding week of last 
year, being a decrease of 3226 tons of pig iron and 3301 tons of 
steel. The aggregate shipments for the year have reached 
244,172 tons of pig iron and 369,451 tons of steel, as compared with 
230,937 tons of pig iron and 290,939 tons of steel in the corre- 
sponding week of last year, an increase of 13.235 tons of pig iron 
and 78,512 tons of steel. 











THE SHEFFIELD DISTRICT. 
(From our cwn Correspondent.) 


THE coal trade in this district is in a somewhat peculiar position, 
the reports as to working varying very pees von 

The house coal business is getting better as the season advances, 
the winter advance of 6d. to 1s. per ton having been enforced, as 
usual, from the first of the month. Although there is a large 
demand at present, the supply is still in excess of requirements, 
with values low and expenses high. The margin of profit is now so 
small that many collieries, ticularly those inconveniently 








ing on the sams occasion, said it was the national duty of Parlia- 
ent to promote the construction of cana!s as was done in France, 


manding ab  -her rate of wages in the Manchester, Salford, and the 
immediatel, surrounding neighbourhood, than in other engicesring 


located for delivery at port, find it increasingly difficult to pay 
their way. Roperts of this des:riptioa come in vory freviy. 
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Although, as already stated, fuel for household purposes is in more 
animated request, there is notso much business doing with London 
as at the corresponding period of last year. 
Agents in the metropolis state that the public are in no great 
hurry to place orders, and merchants are reluctant to pay the 
increased price. Competition is still exceedingly keen, Best 
Silkstones are quoted at from 8s. 6d. to 9s, 6d. per ton; Barnsley 
house from 7s, 6d. to 83, 6d. Lead ton; Flockton, 7s. per ton; while 
6s, per ton’is all that can be obtained for thin seam, Best Barnsley 
“softs” are in good demand at 6s, 9d. to 7s. 6d.; inferior sorts 
fetching 6s, 3d. to 6s. 6d. per ton at the pits. The small price paid 
for certain qualities of fuel makes it impossible for the pits pro- 
ducing them to he worked at a sage These classes of coal are 
selling at about 6s. perton. The steam coal trade is in a very 
satisfactory position. The pits are well employed, and the tonnage 
sent from local collieries to the Hull and the Humber ports is fully 
up to the average. With the exception of Russia, business with 
other markets is very satisfactory. Locomotive fuel is well 
inquired after, mainly on contract account. Values are as follow: 
—Barnsley hards, 6s, 6d. to 7s. per ton; second qualities, 53. 9d. 
yer ton. A good business is being done in gas coal at late rates. 
Every kind of small coal for manufacturing purposes is in steady 
demand, and values remain as last quoted. Small nuts, 4s, to 
4s. 9d. per ton; screened slack, 3s. per ton; pit slack, 2s, 6d. per 
ton; with smudge at ls, to 1s. 6d. per ton. Coke continues in a 
satisfactory position, Prices are from 8s, 6d. to 10s, 6d. per ton; 
best qualities making as much as 123, per ton. 
The official return of trading with the Hull port by the York- 
i of 


raised 6d. per ton, and large quantities have been sold at the 
advanced figures. No. 4 foundry and also white iron have gone 
up 3d., and Cleveland hematite has been raised 6d.; but as 
regards the last named, it is more the increasing cost of production 
than the extra demand which has caused the rise. To cover the 
increased cost of production 6d. will go but a little way, for the 
advance in foreign ore during the last three or four weeks has been 
1s, 6d, to 1s. 9d. per ton, which means a higher cost, when the 
dearer ores come to be used, of 3s, to 3s. 6d. 

Cleveland warrants have this week touched a higher figure than 
has been known since the last week in January ; but the situation 
is different from what it was then, as the tendency is now up- 
ward, where at the beginning of the year it was downwards, The 
advances made in warrants have raised them to a higher price 
than the | ame figure for makers’ iron, with the natural result 
that the demand for warrants has fallen off, for consumers are 
seldom prepared to give more for warrants than they will for 
makers’ iron. On this account the decrease in the stock of Cleve- 
land pig iron in Connal’s warrant stores is not proceeding at such 
a rapid rate as was notified last month. No. 1 Cleveland pig is 
quoted 39s. 6d.; No. 3, 383. 6d.; No. 4 foundry, 37s. 3d.; grey 
forge, 36s. 6d.; and mottled and white, 363., all for early delivery. 
Mixed numbers of East-Coast hematite pig iron have been raised 
to 463, 3d., but consumers are backward in paying it. Rubio ore 
has been advanced to 14s. per ton, delivered at Tees wharves. 

The official accountants have ascertained that the average price 
realised last quarter for No. 3 Cleveland G.M.B. pig iron was 
37/2 °49, this being 5°77d. less than in the previous quarter. This 





shire collieries during September brings out a total t 
236,976 tons, as compared with 186,016 tons for September of last 
year; the weight for the nine months is 1,734,816 tons, against 
1,596,664 tons for the nine months of 1895. Denaby Main again 
heads the list with 28,720 tons, which, however, is considerably 
less than for September of 1895, when the tonnage taken by this 
colliery to Hull was 35,560 tons ; for the completed period of the 
year Denaby Main figures are 288,280 tons against 263,088 tons for 
the corresponding nine months of 1895, The exports amounted to 
151,976 tons, as compared with 131,238 tons for September of last 
year; for the nine months 797,712, against 721,117 tons for the 
similar period of 1895, The principal customer for the month has 
been North Russia, which took a weight of 53,960 tons; in 
September of 1895 the weight taken by that market was only 
27,981 tons. Sweden and Norway come next with 47,580 tons, as 
compared with 54,152 tons for the similar month of 1895. The 
German demand fell from 17,002 tons in September of last year to 
13,686 tons this year ; but in the nine months there is an advance, 
the figures being for the completed period of this year 100,228 tons, 
and for the similar months of 1895 92,825 tons. 

With the third quarter of the year over it is expected that 
orders will come in more freely for heavy goods than has been the 
case during the last few weeks, One or two influential members of 
the iron firms are of opinion that before the end of 1896 a good 
deal of business will be done, in spite of the fact that the majority 
of the largest consumers are well bought in. For a number of 
seasons past, hematite irons have advanced in price in November, 
and there is every reason to expect that they will do the same this 
year. A large business is being transacted in hematites at values 
ruling from 57s. 6d. to 603.; Lincolnshire irons, 39s. to 40s.; while 
Derbyshire realise 40s, to 42s. per ton, delivered in Sheffield. 
There is a large demand for Swedish pig iron, and values may be 
quoted at 10s, per ton above what they were a few months ago. 
It is stated that some business has been transacted this week at 
95s, per ton. There is every possibility of prices going up still 
further, as there will be no more shipments from Sweden until May 
or June of 1897, Manufacturers of Swedish Bessemer steels state 
that the demand is as good as ever, and works are engaged both 
night and day. Cycle makers are buying all they possibly can, 
and there is every prospect of the demand continuing. 

A feature of interest in the heavy steel trades is the lack of orders 
in the armour-plate departments. In consequence of the Admiralty 
holding back the placing of the orders for their new ships, and to 
a slight alteration in the mode of manufacture, a number of men 
engaged in this business are either out of work or on short time. 
Nearly all the old orders are finished. There is a better trade doing 
in marine material. Most of the railway tires, axles and springs, 
and other requirements in hand are being worked out. On the 
other hand, manufacturers are very hopeful of having plenty of 
work during the coming winter. 

Stove grate and fender, &c., manufacturers are doing a moderate 
business at the present time. The enormous amount of new pro- 
perty which is being built at present all over the country is having 
a beneficial effect on this trade. Both the expensive and cheap 
stoves are selling well, but complaints are heard of a poor business 
in the medium grades of goods, Another complaint is that, 
owing to severe competition, values are very low. It is only by 
turning out large quantities that profit is obtainable. 

A further improvement is noted this week in the lighter indus- 
tries. Edge tools are in excellent request, many of the large 
houses being literally ‘‘ pulled out of the place” to supply these 
goods. The advance in the cutlery business is also well maintained, 
and the silver and electro-plate makers are anticipating a lucrative 
Christmas season. The American business is very poor at present. 
Prospects in the Argentine Republic are encouraging. Confidence 
is restored to a large degree, owing to the fact that a fairly strong 
Government is now in power. Another pleasing fact is, that gold 
is much cheaper. A satisfactory business is being done in agricul- 
tural implements, and the request is likely to continue. English, 
American, French, and German travellers are much in evidence 
‘‘on the road,” and this makes competition very keen. The 
Mother country, however, secures her share of the orders. Business 
at the present time with Brazil, Spain, and Portugal is very 
quiet, and orders come in but sparingly; but there is a decided 
eo ei in the Australian, as well as in the South American 
markets, 








THE NORTH OF ENGLAND. 
(From cur cwn Correspondent.) 

THE iron market has been very favourable to sellers all the week 
on account of the remarkable statistics which have been published, 
and which show that in Cleveland pig iron an even larger trade 
has been done of late than had been expected. The production of 
pig is the largest ever known, as are also the shipments, while 
large as is the make of Cleveland pig iron, it last month fell short of 
the requirements by 46,383 tons, and deliveries thus exceeded the 
make by 14 percent. After such statistics there can be no question 
of the activity in trade, but the improvement in prices has not yet 

n commensurate therewith. Makers now have an excellent 
opportunity of advancing their prices to a larger extent than have 
been known for some years, and if they cannot avail themselves of 
it now, they will stand little chance of getting better rates in the 
winter. Substantial advances in pig iron were looked for this week 
after such exceptionally good returns, but the advances only range 
from 3d. to 6d. Still it is generally thought that No. 3 Cleveland 
G.M.B, pig iron will touch 40s. before the month is out, as there 
is still a large uantity of iron to be bought on shipping account, 
and it is thought that the Cleveland makers might put up their 
prices a shilling or two without losing any of their trade. Some 
of the makers are already getting over 39s. per ton for their Ne. 3, 
but warrants do not compete with their iron, and any consumer 
who needs their particular brand has to go to the firm for it. The 
rise in prices, brought about on such substantial grounds, has 
caused consumers, especially those on the Continent, to hasten 
to satisfy their requirements, more especially as the end 
of the navigation season is rapidly approaching, and in addition 
freights are advancing. Thus the chances are that for some time 
to come the longer the buyer waits the more he will have to pay 
for his iron, and he who buys quickly will buy to the best advan- 
tage. Since last week Nos, 1 and 3 Cleveland pig iron have been 





is a disappoi t, as it was generally expected that there would 
have been an advance, judging from the trend of the quoted 
rices, In accordance with the sliding scale, the wages of blast 
urnacemen in the North of England will for the current quarter 
be reduced one-half of 1 per cent. Railway rates for iron-making 
materials, which are also regulated by this return, will remain un- 
changed. 

This week there has been going on at Middlesbrough an arbitra- 
tion which arises out of the disastrous boiler explosion which 
occurred at the Redcar Ironworks on June 14th last year, and 
which caused the loss of twelve lives. The arbitration is between 
Messrs. Walker, Maynard, and Co., the owners of the works, and 
the Northern Accident Insurance Company. The owners long ago 
came to an amicable arrangement with the representatives of the 
killed and injured as to the legal compensation to be paid under the 
Employers’ Liability Act, and sums amounting in the aggregate to 
£775 were paid by the firm, who being insured in the Northern Acci- 
dent Company against claims made upon them under the Employers’ 
Liability Act, naturally looked for the insurance company to 
refund the amount. But the lattercompany — its liability 
to pay, as they contend that they can only be called upon to pay 
if the disaster had been an accident. The judgment of the Board 
of Trade Commissioners was that this was not accidental, but 
arose through the negligence of a servant of the firm, and the 
insurance company hold that the terms of the policy have been 
contravened, Messrs. Walker, Maynard, and Co. hold that they 
are entitled to have the money refunded. Being unable to settle 
the matter, it has, in accordance with the regulations of the 
Insurance Company, been submitted to arbitration, and the whole 
question of the cause of the disaster is practically being tried over 
again. Mr. Edmund Pollock, barrister, London, is the arbitrator. 

The September statistics of the Cleveland Ironmasters’ Associa- 
tion were very satisfactory in all respects, and the sanguine 
expectations of traders were more than fulfilled, for the return as 
a whole is decidedly the best on record. There have been occa- 
sions when a larger decrease of stocks has been reported, but only 
once before has the decrease been larger when trade was in a 
normal condition. In April, 1892, a decrease of 74,963 tons was 
reported, and in May, 1892, one of 80,233 tons ; but these were 
abnormal months, as the Durham miners’ strike was in progress, 
and in May not a single ton of Cleveland iron was produced. In 
October, 1889, there was a decrease of 50,665 tons, and that is the 
only time when in a normal state of trade last month’s figures— 
46,383 tons—were beaten. Last month the deliveries of Cleveland 
pig iron exceeded the production by 14 per cent. Makers reduced 
their unsold stock by 39 per cent., and they have unsold in their 
own yards only three weeks’ make. Two furnaces were re-lighted 
last month—one at Messrs. Bell Brothers, Clarence Ironworks, 
Middlesbrough, to produce Cleveland iron, and one at Palmer's 
Works, at Jarrow, to make hematite iron. 

On September 30th, out of ninety-seven furnaces at work—two 
more than in August—forty-nine were making Cleveland iron— 
same as in August—and forty-eight hematite, &c.—increase of two 
in August. The total production for the nine months this year 
has been 2,389,308 tons, the largest on record, and 201,814 tons 
more than the previous best. The shipments were 905,123 tons, 
nearly 104,000 tons above last year’s, which were the previous 
best. Stocks of Cleveland pig iron, as compared with January Ist, 
have declined 11,343 tons, whereas in the first nine months of last 
year, with a smaller production, stocks increased 48,463 tons. The 
following is the summary of production and stocks for September 
—a record well worth attention :— 


Make of Pig Tron. 
| 1896. 








—_——__—————_ Increase 
Sept. | August 
| Tons | Tons Tons 


Cleveland pig iron, Middlesbrough.. .. ..| 108,102 | 107,216 886 
Do., outsid2 Middlesbrough + aad 16,991 | 16,685 306 





Do., whole district .. .. .. .. «. ..| 125,098 | 128,901 1192 
Other kinds of pig (including hematite, | 
spiegel, and basic pig iron), whole district) 136,526 | 135,999 52 





Total of all kinds, whole district 261,619 | 259,900 1719 





Number of furnaces on Cleveland pig iron at! | 
end of month, whole district | 49 | 49 — 





Do. on hematite, &c., at end of month, whole| 
ae. se ee ey 48 46 2 
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Stocks of Cleveland Pig Iron. 

















\ | 1896. 
_— Increase | Decrease 
| Sept. 30 Aug. 31 
| Tons Tons Tons Tons 
Makers’ stocks, Middlesbrough ..| 87,306 109,776 — 22,470 
Do., outside Middlesbrough .. .. 8,145 8,571 — 426 
Do., whole district .. .. .. ..| 95,451 118,847 _ 22,896 
Makers’ stores, whole district --| 10,048 | 15,248 _— 4,295 
Public stores :— | 
N.E. Railway Company’s .. ..| 28,189 25,210 _ 2,071 
Connal’s .. .. .. os «+ «-| 164,788 | 181,909 - 17,121 
Total Fe ere ee es —_ 46,383 








The shipments of pig iron from the Cleveland district — 
September were unprecedented, reaching 133,442 tons, or 14,68 
tons above the previous best. Never have the shipments oversea 
been so large, 83,699 tons being sent away ; ace tetethe to 
Germany, viz,, 58,910 tons against 40,735 tons in August, and 
23,120 tons in September, 1895, The nine months’ shipments were 
13 per cent. above the previous best, and were 255, tons, or 
40 per cent. above the average of the last ten years. The total 
shipments were 905,123 tons. The oversea exports were 506,833 
tons, or 47 per cent. more than the average of the last ten years ; 
and of this Germany took 262,988 tons, a quantity much above 





~~ ever before reported. 
roprietors of mills and forges speak very encouragingly of their 





business ; they are nearly all busy and have excellent prospects, 
and the advanced prices reported last week are firmly maintained. 
The extensive shipments of finished iron and steel, and particularly 
of railway materials from Middlesbrough Dock, has led the North- 
Eastern Railway Company—the owners—to arrange for the erection 
of two additional Tannett, Walker, and Co.’s hydraulic cranes on 
the south side of the dock, and preparations are being made to 
light the dock by electricity. 

The engineering and ironfounding firms are very active in some 
cases, and few have now to complain of shortness of work ; but 

enerally there is considerable room for improvement in prices, the 
increase in the latter not being commensurate with the increase in 
work. Shipbuilding is showing considerable improvement, the 
rapid advance in freights, and the putting to work of almost all 
the idle steamers, together with the advance in prices of vessels, 
having brought forward the shipowners. Some vessels which have 
been laid up for two years in the Tyne, and others which have 
been idle for three years, are now again at work. Sir 
Christopher Furness, Wes b, and Co., are proceeding rapidly 
with the adaptation of the Tees-side Works, at Middlesbrough, for 
the construction of marine engines of the largest type, and are 
roofing in a large area, which is being fitted with overhead travelling 
cranes. 

The Newcastle Association of Students in connection with the 
Institution of Civil Engineers, on Saturday, next week, are to visit 
Wylam, where they will, under the direction of Mr. J. B. Simp- 
son, M. Inst. C.E., inspect the Clara Vale Colliery, especially the 
ventilating machinery and screening arrangements. 

The Weardale Coal and Iron Co. has been erecting a new plate 
rolling mill at Tudhoe, which, it is claimed, will be the most power- 
ful in this country, and will deal with the largest sizes of plates. 
It intended to commence operations in the mill early this week, 
but had not at the time of writing had a practical start. 

The directors of the North-Eastern Railway Co. have laid before 
the Hull Corporation details of an important scheme of dock improve- 
ment there at a cost of three-quarters of a million. It is proposed 
to proceed with the work as soon as Parliamentary powers are 
secured. A new river wall, nearly two miles in — , is to be 
built, 260ft. wide at its widest part from the present line. A new 
dock and deep water entrance to the existing docks will be con- 
structed, the water in which is to be kept at spring tide depth by 
pumping. Suggestions were asked from the Hull Corporation, and 
it has been decided by the Parliamentary Committee of the Council 
to engage a first-class engineer to advise them relative to the pro- 
posals of the Company. 

Messrs. Bolckow, Vaughan, and Co., on Saturday, at their 
Middlesbrough Works, showed under steam to the members of the 
Middlesbrough and District Association of Foremen Engineers and 
Mechanical Draughtsmen, what is claimed to be the largest pair of 
rolling mill engines in the world. The engines have been built by 
the firm for their Eston Steel Works. They have cylinders 60}in. 
in diameter, and 72in. stroke, and they are 488 tons in weight. 
The engines, which are fitted with a hydraulic reversing cylinder, 
8in. diameter, by 2ft. 2kin. stroke, are capable of developing 
nearly 1672-horse power, 

The Tees Conservancy Commissioners have decided to widen and 
improve the river at Bamlett’s Bight, at the eastern end of Billing- 
ham Reach, opposite the North-Eastern Steel Works, and this will 
facilitate the passage of vessels to Stockton. 

Mr. James Callum, late head of the Glasgow office of Messrs. 
William Jacks and Co., has been appointed commercial manager of 
the Tees Furnace Company. 

No improvement can be reported in the coal trade. It has been 
decided to make no change in Northumberland colliers’ wages this 
quarter, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade is, if anything, in a stronger and more encourag- 
ing position than before. Confidence in the immediate future of 
the business has been strengthened by the extraordinary reduction 
of stock in the past month in the Cleveland district. The rise in 
prices of Spanish ore has also increased the demand for steel, and 
revived the hematite branch of the pig iron market. A remark- 
able feature cf the business at present is the comparative absence 
of speculative dealing in pig iron warrants. Brokers report that 
the outside public takes very little interest so far in the iron 
market, although there is every probability that prices will go 
higher. 

he business in pig iron warrants this week has in a larger degree 
than usual been for delivery in one month, merchants and con- 
sumers being anxious to cover their requirements some distance 
ahead. The best prices were paid at the beginning of the week, 
there being a reaction later. On Monday Scotch warrants were 
down at 46s. 74d. cash and 46s. 10d. one month, and on the 
following day the prices had fallen to 46s. 34d. cash and 46s, 54d. 
one month. Business has been done in Cleveland warrants at 
38s, 9d. to 38s. 44d. cash and 38s. 11d. to 38s. 7d. one month, 
Cumberland hematite sold at 47s. 84d. to 47s. 4d. cash and 47s. 114d. 
to 47s. 7d. one month. 

In the ore market, there has been some difficulty in obtaining 
ready tonnage, and it is reported that a number of merchants, 
chieflyin England, find themselves caught without sufficient supplies 
on a rising market. Losses may perhaps be made in consequence ; 
but not a few merchants, on the other hand, had the forethought 
a few weeks ago to cover their obligations for some distance ahead. 
Taking into account the state of the ore trade, it is not a little 
remarkable that prices of hematite pig iron have not advanced toa 
greater extent. Scotch made hematite is quoted by merchants 
49s. 6d. per ton, free on trucks at the steel works. 

Scotch pig iron of the ordinary sort is in good request for home 
use, but the exports are not yet anything like satisfactory. In 
proportion to the quantity of pig iron sent coastwise, there has 
undoubtedly been some improvement with foreign shipments in the 
last week or two, but they are still very much below what has been 
usual in some former times. The total shipments in the past week, 
coastwise and abroad, were 5089 tons, compared with 4994 in the 
same week of 1895. To Germany 950 tons were despatched ; Russia, 
200 tons; United States, 50 tons; Canada, 150 tons; South 
America, 100 tons ; India, 50 tons; Australia, 75 tons; France, 
150 tons ; Italy, 145 tons; Holland, 120 tons ; Belgium, 135 tons ; 
Spain, 50 tons ; other countries, 475 tons ; the coastwise shipments 
being 2439 tons, compared with 3492 tons in the corresponding 
week, 

Since last reports some of the pig iron makers have raised their 
prices, and the general tendency is in an upward direction, Govan 
and Monkland, f.o.b. at Glasgow, Nos. 1 are quoted 47s, 6d. per 
ton; Nos. 3, 46s.; Carnbroe, No. 1, 48s. 6d.; No. 3, 47s.; Clyde, 
No. 1, 49s.; No. 3, 47s.; Gartsherrie, No. 1, 50s.; No. 3, 48s.; 
Calder and Summerlee, Nos. 1, 50s.; Nos. 3, 47s. 6d.; Coltness, 
No. 1, 52s. 6d.; No. 3, 48s. 6d.; Glengarnock, f.o.b. at Ardrossan, 
No. 1, 49s. 6d.; No. 3, 46s. 6d.; Eglinton, No. 1, 47s.; No. 3, 
45s.; Dalmellington, at Ayr, No. 1, 46s. 6d.; No. 3, 44s. 6d.; Shotts, 
at Leith, No. 1, 52s.; No. 3, 48s. 6d. 

Business in malleable iron is well maintained. There has, 
perhaps, been a little more than the usual inquiry this week, 
owing to apprehensions of trouble with the workmen, who seem 
determined to break away from the old arrangement for regulating 
wages. A deputation waited upon the employers, asking for an 
advance, and the latter replied that they would require a little 
time to consider the matter. To this request the leaders of 
the agitation answer that unless an advance is promised in a few 
days they will give their warning to stop work. Prices of manu- 
factured iron are steady to firm, but are still regarded as 
moderate. 

The steel makers have a better prospect than they had a few 
weeks ago, when fresh shipbuilding orders had become very scarce, 
In the past week, a very large total of new tonnage has been placed, 
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the greatest, perhaps, that has ever taken place in any one week, 
certainly much larger than for along time past. Several things 
account for this influx of business. Tere is, of course, the usual 
improvement experienced at the close of the holiday season, and 
on this occasion there is added to that a considerable amount of 
work drawn out by an apprehension of dearer material, and some 
proportion, too, has been influenced by a favourable movement in 
treights. There can be little doubt that the raw material out of 
which steel is made will shortly be higher in price; in fact, a 
partial advance has already taken place. These various considera- 
tions are sufficient to account for the present spurt in the ship- 
building trade. 

The shipments of coal from Scottish ports this week have been 
163,380 tons, compared with 152,414 in the preceeding week, and 
156,923 in the corresponding week of last year. The increase has 
occurred on the East Coast, where in the preceding week or two 
shipments were kept back through stormy weather. There is an 
ample supply of coals to meet current wants. The collieries are 
working better, and the prices are everywhere without material 
alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue depression in the coal trade of Wales, which has been 
more marked in steam coals than in household, has now told on 
the audit. On Saturday last, the Sliding Scale Committee held 
their usual meeting at the Engineers’ Institute, Cardiff, Mr. 
Archibald Hood presiding, when the report of the auditors of coal- 
owners’ books was read, authorising a reduction of 1} per cent. 
from the Ist of October. This leaves wages still at 1U per cent. 
above the standard of December, 1879. The last advance was in 
April, 1894, of 3}, leaving wages at 30 per cent. above the standard. 
Since that time the declarations of audit have on four occasions 
warranted no change, and in eleven instances decreed a reduction. 
After the declaration of audit the Joint Committee proceeded to 
discuss various matters. The first was the colliers’ scheme for the 
prevention of underselling. It transpired that copies had been 
supplied to the Committee, but intimation was given from the 
chair that the question must be brought before the whole 
of the Coalowners’ Association, and the Committee decided 
that they should be called together at the earliest moment. Regret 
was expressed that the scheme had been published by the press 
before it had been discussed in Committee. After this the subject 
of various disputes was looked into: Ocean Company versus 
hanliers, negotiations pending; Blaenavon Company and hauliers, 
settlement expected; Hill Plymouth Company and locomotive 
stokers, discussion not allowed by owners’ representatives; and 
Bargoed Company and their Abernant workmen. In the last case 
3 was stated that a satisfactory settlement had been brought 
about. 

Last week Cardiff coal totals were again 50,000 tons below the 
late averages, the total of the whole of the ports only amounting to 
250,000 tons. Swansea, on the other hand, was rather brisk, 
exporting 42,121 tons, large shipments taking place to France, 
Italy, and Germany. It was noticed on ’Change this week that 
the last-named was very exceptional. Newport totals were 
46,705 tons foreign, and 20,628 tons coastwise. 

Lower prices are beginning tc prevail in steam coal. At Cardiff, 
mid-week, best steam coal was quoted at 9s. 9d. to 10s. 3d.; 
seconds, 9s. to 9s, 6d.; drys, 8s. 9d. to 93.; best small, 5s.; seconds, 
43, 6d.; drys, 3s. 91. to 4s.; best Monmouthshire, 8s. 3d. to 
8s. 6d.; seconds, 7s. 9d. to 8s.; best small, 5s.; seconds, 4s. 6d.; 
drys, from 3s. 9d. to 4s. 

Swansea prices :—Anthracite best, lls. to 11s, 6d.; seconds, 9s. 
to 10s.; ordinary, 8s. to 8s. 9d.; culm, 3s. 6d. to 4s.; steam coal, 
9s. 3d. to 10s.; seconds, 8s. 3d. to 9s.; bunkers, from 7s. to 93.; 
small, 4s, 6d. to 5s. House coal at Cardiff is steady, but storms 
continue to interfere with the steady improvement which at this 
time usually sets in. The effect of the storms caused almost the 
closure of the Dowlais pits the previous week, by non-arrival of 
tonnage. This week work was resumed in a much more satisfactory 
manner there, and in other quarters. House coal prices at Carditf 
this week were as follows :—Best, 10s. to 10s. 3d.; No. 3 Rhondda, 
10s. to 103. 3d.; brush, 93. to 93. 3d.; small, 7s. 9d. to 8s. 3d.; 
No. 2 Rhondda, 7s. to 7s. 6d.; through, 6s. to 6s. 3d.; small, 4s. 6d. 
to 4s, 9d. Swansea prices:—No. 3 Rhondda, 9s. 6d. to 10s. 3d.; 
through, 8s. (6d. to 9d.; No. 2 Rhondda, 8s. 9d. to 9s, 6d.; 
through, 7s. 3d. to 7s. 9d.; small, 5s, 6d. to 6s. 

Patent fuel has flagged in harmony with coals, and the demand 
continues limited. Swansea only exported 3000 tons last week. 
Prices :—Cardiff and Swansea, unchanged. Pitwood is rather dull, 
best prices obtainable in Cardiff this week were 14s. 6d. to 14s. 9d. 
Coke, Cardiff, remains in brisk demand ; furnace brands, 14s. 6d. 
to 163.; foundry, 17s. to 22s., according to quality. 

‘eports are favourable from the majority of the iron and steel 
works. On ’Change, Cardiff, this week it was stated that, owing 
to the increased make of Bessemer and Siemens tin-plate bars, 
prices had declined 2s, 6d. In other respects quotations are firm. 

Swansea Exchange quotations this week were as follows :—Pig 
iron Glasgow warrants, 46s. 4$d.; Middlesbrough, No. 3, 38s. 5d.; 
hematite, 45s. 44d.; Welsh bars, £5 10s. to £5 12s. 6d.; iron and 
steel plates, £6 15s. to £6 17s. 6d. Bessemer bars, £4 7s. 6d. to 
£4 10s, Siemens, £4 10s. to £4 12s. 6d. Steel rails, heavy, 
£4 12s, 6d. to £4 15s.; light, £5 12s. 6d. to £5 15s. Tin-plates: 
Makers’ quotations, Bessemer steel cokes, 9s. 9d. to 10s.; Siemens, 
10s. to 103. 3d.; ternes per double box, 28 by 20C, 1/s. 3d., 18s. 3d., 
to 223.; best charcoal, 13s, 9d. to 14s., according to finish of 
brand ; wasters 6d. to 1s. less than primes ; odd sizes usual extras, 
all delivered in Prince of Wales dock, cash less 3 per cent. and 
l per cent. Ironore: Tafna, 12s, 6d.: Rubio, 13s, 6d. ex-ship. 
Block tin, £56 15s. to £56 17s. 6d. 

Cardiff prices are as follows :—Rubio, 12s. 6d. to 12s, 9d.; Tafna, 
12s,; Garucha, lls. 3d. to 11s. 6d. Owing to advance in freights 
from Bilbao and other Spanish ports, price is firm. 

Good progress is being made at Port Talbot with docks, &c., and 
in repairing the damages done by the storms. At Swansea similar 
good work is being done in the extension of the Prince of Wales 
Dock, and the new swing bridge over the river. 

The strike amongst the Bethesda quarrymen, North Wales, has 
had a forcible comment of late by the London and North-Western 

Railway removing all their rolling stock from Penrbyn siding, and 
closing the signal-box. 

A survey of the iron and steel works yields some degree of satis- 
faction, and if the outleok in tin-plate was not so dark, it would 
be still more satisfactory. 

The Cyfarthfa Works continue steadily employed on rail and bar. 
I saw a day or two ago a fine stock collected of heavy rails, re- 
minding one of the busy days of the early steel rail era. The 
Dowlais and Blaenavon Works continue busy, but the action of the 
Ebbw Vale mechanics threatens to affect their works materially. 
At Dowlais every branch is busy, and the work of enlarging and 
improving one of the blast furnaces in the Lower Works is pro- 
gressing. The dispute amongst the mechanics still continues, and 
is likely to continue, as the management is determined not to 
yield, and the men are supported by their society. 

There has been a dispute at Wright’s and Butter’s, Swansea 
district, between the management and the smelters, but this has 
been arranged, and good work is being done. Mannesmann Tube 
Works, Landore, are as busy as they can possibly be, and brisk 
work characterises Millbrook, Duffryn, Upper Forest, and 
Pontardawe steel-producing departments. There is no improve- 
ment at Ystalyfera, and Llansamlet Foundry is quiet. wer 
Forest Foundry is tolerably busy, and the Swansea and Llansamlet 
Engineering and Wagon Works Company are reported brisk. 
There appears 7 a good demand for all descriptions of 
finished iron and steel, especially in the Swansea district. 

There has been no settlement at Cwmfelin up to date, though the 
formation of a new company is still rumoured, 


The tin-plate trade may be regarded as entering upon a con- 
dition of suspense. The workmen are bent, so they affirm, on 
having the 1874 price list, or stopping, and on the first day of this 
week nearly the whole of the tin-plate workers of South Wales and 
Gloucestershire entered upon theirtwenty-eight days’ notice, accord- 
ing to their agreement with the Union. The notices sent in amount 
to 57 round robins, affecting 45 works, and representing 249 mills. 
One of the opponents of this unionistic movement is the works of 
Messrs. Richard Thomas and Co., Lydbrook, Gloucestershire, much 
to the annoyance of the Lydney men. All sympathy of the 
public will be against the attempt at unionistic coercion. In the 
opinion of excellent judges, and thoroughly unbiassed men on 
‘Change and elsewhere, it means ruin. Prices by no possibility 
warrant the granting of the 1874 list. Some of the Kidwelly men 
on stop would willingly start at a concession, say, of 15 to 22 per 
cent. reduction, and a few opponents of this character would 
seriously affect the combination of the Union. One of the Swansea 
masters expressed the opinion of the majority to an interviewer 
this week. ‘‘I shall close my works,” he said, ‘‘as soon as the 
notice runs out. Trade is exceedingly bad, and it is utterly im- 
possible to concede what the men demand.” 

Last week tonnage was delayed, and a larger quantity of tin- 
plates was received from works than shipped. In the Briton Ferry 
district most of the mills were stop last week on account of 
stocktaking. The make of steel bars and ingots at the Briton 
Ferry Works and Albion Works continues large. The re-starting 
of Aberavon Tin-plate Works, by Bryan and Co., is announced as 
certain, and has given great satisfaction. I am also glad to hear 
that the dispute at Morriston Steel Works has been adjusted. 

An interesting meeting of the South Wales Institute of Engi- 
neers was held on Monday at Cardiff, Mr. H. W. Martin, president, 
in the chair. Several papers previously read were discussed ; one, 
Mr. T. G. Davies’, on ‘‘ Afterdamp.” Mr. Hann submitted that 
respirators would not absorb acetelyne gas, which probably was 
formed under the same conditions as the other gas, Respirators 
were known to absorb carbon monoxide gas. 

The promoters of the Cardiff Exhibition are to be commended 
for one of the last novel phases of the management, the devoting 
a day to competition in collier timbering, stone-holing, and splicing 
in the grounds. The whole was a great success, and brought 
together a number of able competitors from all parts of the coal- 
field, to whom valuable prizes, gold, silver, and bronze medals and 
money were awarded. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

A BRISK trade is being done on all the iron markets over here, 
firmness and general confidence having further increased upon the 
week, 

Silesian ironmasters state a most satisfactory business to have 
been transacted in iron and steel, the requirements for home con- 
sumption continuing large, and there is also a fairly good demand 
coming in on foreign account, export to Russia remaining, fortu- 
nately, very brisk. There has been a particularly healthy trade 
doing in plates to Russia lately, and some mills are reported to sell 
nearly three-quarters of their total make to that country. In bars 
and girders, as well as in hoops and all sorts of hardware, an 
extensive demand is coming forward ; prices are paying on the 
whole. The exceptionally good activity at the tube mills has been 
well maintained up to now. The wire business also appears to be 
improving, though only slowly at first ; but then employment in 
this branch has been weak for such a long time that the slightest 
change for the better is hailed with general satisfaction. 

On the Austro-Hungarian iron market a steady and, on the 
whole, remunerative business is done, though for some articles a 
slight falling off in demand was noticed last week. Structural 
material, for instance, is a trifle more quiet than before, but this 
is generally the case at this time of the year, and does not in any 
way influence the firm tone that has for some months characterised 
the Austro-Hungarianiroa trade. Moreover, a good number of the 
bar and girder mills are still busily engaged in executing the orders 
they had previously secured. ‘There are very fair prospects for a 
continuing good employment in the railway and engineering 
department. There has only been a very moderate business done 
in iron and steel to Servia during the last weeks, owing to com- 
parative dulness in the building line. Total requirements in iron 
and steel were covered from Hungary; there were exported to 
Servia during the past month, ten wagons bars, hoops, sectional 
iron, and wire nails. 

The Austro-Hungarian coal trade has been improving during 
the last few weeks, both as regards demand and prices, 

The position of the raw and finished iron industry in France 
continues generally satisfactory, and quotations exhibit a very 
firm tone in consequence. Even the wire trade begins to show 
symptoms of improvement. The present lively activity in the 
building department, which is specially marked in Paris, will, in 
all probability, continue for a considerable time ahead, and there 
is good reason to believe that the quotations for bars and girders 
will be firmly maintained, if they do not further advance. At 
present 155f. p.t. is quoted for the former, and 165f. p.t. for 
girders; basis price for merchant bars No. 2 being 15vf. p.t. 
‘There is talk of a large rolling mill being in course of erection in 
le Havre. The lighter industries are all reported in excellent 
employment, and the railway material business is as well occupied 
as ever. Among the heavier orders that have recently been 
coming in there is one for 440 wheels for the Compagnie du Nord 
and another for twelve 19 cm. guns. It has been stated that 
during the first eight months of present year 56,722,000 t. pig 
iron, against 55,386,000 t. for the same period last year, were 
imported to France; 27,822,000 t. manufactured iron, against 
24,023,000 t.; and 8,686,700 t. steel, against 5,132,000 t. Export 
during the same period was, in pig iron, 142,794,000 t., against 
105,713,000 t.; manufactured iron, 24,784,000 t., agaiitst 
18,348,000 t.; and steel, 29,287,000 t., against 12,554,000 t. 

The French collieries are reported to have produced, during the 
first six months of present year, 14,360,472 t. coal, plus against 
the corresponding period last year amounting to 658,368 t. Output 
of forge and foundry pig, which was 893,000t., also shows an 
increase of 129,937 t. Production of iron rails remains rather 
small, although it rose from 236 t. in 1895 to 417 t. this year. 
Output of merchant iron, 347,805 t., shows an increase of 730 t., 
while the make of iron plates, which was 43,364+. this year, is 
7648 t. less than in the year before. In steel plates, 23,370 t. more 
were produced this year than in the year before, the output during 
the first six months of present year amounting to 106,1U5t. Pro- 
duction of steel rails nas decreased to 88,389 t., falling off against 
last year being 1229t. Output of other articles in steel rose to 
218,042 t., against 44,246 t. for the corresponding period in the 
previous year. 

The condition of the iron trade in Belgium may be considered 
as very favourable, although makers in some instances still com- 
plain of getting less than they ought to realise for their products, 
But, taking it all through, a most satisfactory business is being 
done in all departments, and producers as well as dealers may be 
well content with the present position of the iron industry. Out- 
put of pig iron for several months ahead has already been sold, 
and the prices quoted are, on an average, 10f. p.t. higher than at 
this period last year. An animated business is doing on the 
malleable iron market, girders and plates being in specially strong 
request. Merchant iron No. 2, for export notes, 127 ‘5Uf. p.t.; 
girders in iron or steel, 129°50f. p.t.; plates in steel, 155f. p.t.; 
the same in iron, 142f. p.t. For home demand merchant iron 
No, 2 is sold at 132°50f. p.t.; girders, 135f. p.t.; plates No. 2, in 
iron, 150f.; in steel, 160f. p.t. In August of present year 26,479 t. 
pig iron were imported, against 14,944 t. in the same month the 
year before, which shows an increase of about 80 Import 








from Germany during this period decreased from 3278 t. to 1953 t. 











French import rose from 6660 t. to 10,346 t., which is equal to an 
increase of 70 p.c. Total import of pig iron till end of August 


rose from 129,074 t. in 1895 to 218,889 t. this year. During the 
first eight months of present year, 64,339 t. steel rails were 
exported, against 46,878 t. for the corresponding period the year 
before. Statistical returns concerning Belgian import ‘and 
export in 1895, which have just been published by the 
Belgian Ministry of Finance, show import to have been worth 
2,964,000, 00F., or 7 p.c. more than in the previous year ; value of 


export was 2,604,000,000f., or 7 p.c. more than in 1894. Business 
to the different countries was as under :— 
Import. Export, 
Million Million 
francs. francs. 
France .. 800 284 
German toy 810 
Englan 139 266 
Holland.. 174 165 
Russia .. 166 21 
America 357 106 


It is impossible to imagine a more healthy activity than is at 
present going on in the various departments ot the Khenish-West- 
phalian iron and steel industry, Pig iron exhibits a strong ten- 
dency to move upwards, good forge quality and basic having 
already met with a further advance ot M, 2. p.t.; and for the 
other sorts of crude iron a similar rise is expected to take place in 
a week or two. There continues to be much animation in the 
malleable iron business ; bars, hoops and girders, as well as plates, 
are in very strong request, and the trade in smal! articles of manu- 
factured goods is, if possible, more animated than before. In the 
Siegerland sheets have been raised M. 5 p.t. 

Latest list quotations, per ton at works, are as under :—Foundry 
pig No. 1, M. 65 to 66; No, 3, M. 57 to 58; good forge quality, 
M. 53 to 55; basic, M. 55 to 5/ ; German Bessemer, M. 60 to 61; 
Spiegeleisen, M. 60 to 61; good merchant bars, M. 126 to 131; 
angles, M. 130 to 135; girders, M. 113 to 115 ; sheets, M. 155 to 
165 ; the same in basic, M. 137 to 145; heavy plates, for boiler- 
making purposes, M. 175 to 185 ; the same in basic, M. 145 to 160; 
tank plates, M. 140 to 160; the same in basic, M. 125 to 145 ; stee! 
rails, M. 115 to 118; light section rails, M. 100, all per ton at 
works, 

During the first eight months of present year Belgian import in 
coal was 1,043,917 t. increase against 1895, amounting to 100,000 t., 
or 10 p.c.; when compared to 1894, plus amounts, to 20 p.c. 
Import in coke to Belgium was 90,000 t. or 35 p.c. less than last 
year. Belgian export in coal was, tor the same period, 2,786,000 t., 
against 2,965,400 t. last year, decrease amounting to 180,000 t. 
‘lo France export has decreased 200,000 t., to Germany 50,000 t., 
while to Luxemburg 43,000 t., and to the Low Countries 23,000 t. 
more were exported this year than in the year before. Firmness 
and general activity have been well maintained on the Rhenish- 
Westphalian iron market. A heavy demand is reported for pig 
iron, consumers purchasing largely, as they have come to the con- 
clusion that if they wait longer they will have to pay more. How- 
ever, producers are in no great hurry to sell, being well supplied 
with orders for a considerable time anead ; many works can boast 
of contracts that reach far intothe second quarter of next year. 








THE NEWPORT HARBOUR COMMISSIONERS’ 


WEEKLY TRADE REPORT. 


SMALL attendance on ‘Change. Many of the members are gone 
to the Birmingham quarterly meeting. The demand for steam 
coal continues good, but the stormy weather delays the arrival! of 
vessels chartered for loading. Prices are firm, House coal ship- 
ments are also much delayed owing to the weather. ‘Tin-plates 
are in moderate inquiry. ‘Ihe iron and steel works are fully em- 
ployed, with prices firm. 

Coal: Best steam, 8s. 3d. to 8s. 6d.; seconds, 7s, 9d. to 8s.; 
house coal, best, 1Us.; dock screenings, 5s. to 5s. 6d.; colliery 
small, 4s. 6d.; smiths’ coal, 6s. 9d.; patent tuel, 10s. dd. Pi 
iron: Scotch warrants, 46s. 5d.; hematite warrants, 47s. 5a. 
f.o.b, Cumberland ; Middlesbrough No, 3, 8s. 54d. prompt ; 
Middlesbrough hematite, 45s. Od. Iron ore: Kubio, lus, ; 
Tafna, 12s, 3d. Steel: Rails, heavy sections, £4 15s.; light ditto, 
£5 1s. f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d.; 
Siemens tin-plate bars, best, £4 15s.; ail delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 9s. 9d.; Siemens, coke 
finish, 10s.; ternes, per double box, 28 by 20 C., 18s. 6d. to 
21s, Pitwood: 15s, $d. to 16s, 3d. Freights very tirm. 








AMERICAN NOTES. 
(From cur own Correspondent.) 
New YoRK, September 30th. 

THE pressure to sell, to say nothing of the feverish impatience of 
productive capacity to resume operations where restricted or idle 
altogether, is keeping prices of ail mill and furnace products at the 
lowest level. ‘I'he ore miners have been disappointed in the year's 
business ; but furnace people refuse to pile up stocks of ore. An 
attempt is being quietiy made to combine Bessemer pig interests, 
and as the movement is in strong hands it may succeea. Iron and 
steel combinations have been quite successful of late. ‘I'he bar iron- 
makers, foundry pig makers, nail makers, and other smaller 
interests, such as pipe-makers, are all putting torth sturdy efforts to 
get together, and agree to make no more product than they can sell 
at a reasonable pront. ‘I'his sensible course is not meeting with as 
much cordiality as it ought. ‘lhe wonder is it was not attempted 
long ago, ‘There are now more prospects of success, The general 
impression is, that business will pick up from this out. ‘There 
is a string of plausible reasons for this. One is that gold 1s 
coming this way ; and, unless turned off by prohibitive rates, may 
continue to come, ‘The immense wheat, corn, and cotton crops are 
being profitably marketed. All the available craft, trom November 
until January, has been engaged to float cereals abroad. Petroleum 
exports are large. 
‘There is no fault to be found with our exports, in any direction. 
These facts are liberally commented on by the daily and trade 
press, and the argument is deduced that we are about at the tail- 
end of a long depression. The final blow will be delivered Novem- 
ber 3rd, when goid will triumph. Some imagine it will not ; but they 
have not taken counsel with the enormous moneyed interests that 
are silently reaching out all over the land to have the people speak 
their way. 








CATALOGUES. 


Jules Derriey, Paris.—Illustrated catalogue and price list of this 
well-known firm’s printing machinery. 

Dickson and Mann, Limited, Annandale, N.B.—Mining plant 
— trucks, bridges, girders, crucible steel castings and tool 
steel. 

Julius Harvey and Co., London, — Motor carriages, m-tor 
delivery vans and cycles. Besides containing illustrations of the 
vehicles made by this firm, the catalogue contains a reprint ot 
the Locomotives on Highways Act, 1896, which will be found very 
useful to those interested. 

W. Giinther and Sons, Oldbam.—This is the fifth edition of an 
illustrated catalogue of turbines, It is well printed and illustrated, 
and is improved by the addition of several new tables, Remarks 
are also offered on the four leading types of turbine made by this 
firm, viz., the Girard, the Jonval, the Ventral Discharge, and the 
Pelton Wheel, for the benefit of intending purchasers. ‘The book 








also contains useful data relating to hydraulics. 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 

*,* When inventions have been ‘‘ communicated" the 
“name and address of the communicating party are 
printed in italics 

28rd September, 1896. 

21,082. STEAM ENGINES, C. Simmons and R. A. Bruce, 
Sheffield. 

91,083. WaTER Tusk Sream Boirers, A. E. Seaton, 
Sheffield. 

21,084. Tires, H. Kearsley, London. 

21,085. VeLocrpepes, G. L. Morris, London. 

L. Morris, London. 





21,086. VELOCIPEDEs, G. 

91,087. Compounpine, &c., Locomotives, D. Joy, 
London. 

91,088. TirE BrypER and Prorector, G. Murray, 
London. 

21,089. Pepa Cranks for Vetocirepes, J. Hollis, 
London. 

21,090. BicycLe Stays, B. Weiser, London. 

21,091. PraNorortes, D. Mayer and W. Robinson, 
London. 

91.002. Steam GeNERATOoRS, &c., R. E. C. Shann, 


London. 

21,093. A Wet Buoy, E. V. and M. Hunter, London. 

21,094. CarviING Fork, G. Lawson, Snettisham, Nor- 
folk. 

91,095. CYLINDRICAL, PapLocks, &c., T. J. 
London. 

21,096. Rovquer Hotpers, L. Davenport, London. 

21,097. Puzzix, W. Hollins, London. 

91,098. MANUFACTURE of CHARCOAL FvEL BLocks, 8. 
Katz, London. 

21,099. Rutinc Macuines, C. Burrows, A. 
and J. M. Walker, London. 

21,100. KeyLess Cuatn Lock for Cyc.es, R. Illemann, 
Tondon. 

21,101. Motor CycLEs, 
London. 

21,102. Car-coupLines, A. 8. Peck, London. 

21,103. Car-couptinos, C. E. Gallamore, London. 

21,104. CycLe Pepacs, R. W. Smith, Birmingham. 


Reader, 


B. Jones, 


W. Lowe and G. R. Wilford, 


21,105. Macuine for Boot-makinea, C. Eisenberg, 
London. 
21,106. MANUFACTURE of VaNiLLIn, G. B. Ellis.—(Za 


des Usines du Rhéne anciennement 


France ) 


Société Chimique 


Gillard P. Monnet and Cartier, 


21.107. Repropuction ef Wririnc, L. C Blancher, 
London. 
21,108. Foop Warmers, H. K. Barker. London. 


21,109. DiseNGAGING Gear for Sutps’ Boars, J. Boyd, 
London. 


21,110. AuromaTIC REFRIGERATING AppPaRaTus, W. 
Oliver, London. 

21,111. GLass, EartHEN, or Stoneware Bortie, W. 
Oliver, London. 

21,112. Antiseptic Dressinc for Wounps, H. Opper- 
mann, London. 


21,113. Typewriters, C. A. Lee, Birmingham. 
21,114. Motor Venicies, W. H. Deaville, Manchester. 


21,115. Warproses, G. J. Argent. London. 

21,116. Ticket Issuine, J. P. O’Donnell.—(J. W. W. 
Hopkins, Argentine Republic.) 

21.117. Instauments for Surveyine, J. B. Lee, 
London. 

21,118. AppInGc Iron to Beer, J. Kwiatkowski, 
London. 


21,119. Bauus of Strine, &c., L. Gunn, London. 
21,120. Cyc_te Sappies, H. A. Wanklyn, London. 
21,121. Screw Propetiers, H. F. Smyth, London. 


torre 
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2. Proputsion of Bicycies, E. A. Ashcroft, 

ndon. 

21,123. Wueevs for Venicies, L. Gye, London. 

21,124. Brakes for Preumatic Tires, G. Bamberg, 
London. 

21,125. Securrnc Non-conpuctinc CovERinos, 
and 8S. Snowdon, London. 

21,126. ApsusTABLE HANDLE-BARS, P. E. 
London. 

21,127. Corn-FRFED VENDING MacuHINEs, C, H. Tise and 
J. D. King, London. 


t 


to 


W. F. 
Doolittle, 


24th September, 1896. 





21,128. MeraLtic TrLecRaPH Posts, W. Tozer, 
London. 

21,129. Stays, W. W. Brown, London. 

21,130. A. E. Bawtree, Surrey. 

21,131. C. Turner, Egham. 

21,132. Spat, A. Cox, Birmingham. 

21,1383. ATTACHING HANDLEs to Hoes, S. Watts, Somer- 
set. 

21,184. New Winpow Syrinor, F. Bannister, More- 
cambe. 


21,135. TUBULAR SprING TRE and Rim, J. F. Humphrey, 
Li iverpool. 
21,136. O1t ENGINE, 
21,137. PREVENTING 
Green, Bristol. 
21,138. PROTECTIVE Composition, &c., C. Thomas, 
Bristol. 

21,139. MeTaLiic Protectors, J. Ainley, and A. and 
E. O. Green, Huddersfield. 

21,140. Frrepiaces, J. Priestley, Halifax. 

21,141. Noise PREVENTING APPLIANCEs, 
Halifax. 

21,142. Tope Makino, C. Binks, York. 

21,143. Metatiic Trunk LaBetiinc, W. H. Parry, 
Birmingham. 

21,144. STone 


F. Lister, Keighley. 
Re-FILuinG of Borries, 





W. J. 


J. Brierley, 


Sawinc Macnuinery, J. Peckover, 

21,145. Box, W. Morgan, Perthshire. 

21,146. Corners of Bepsteaps, H. 8. 
Birmingham. 

21,147. Execrriciry Meters, G. Ellis and G. H. 
Nisbett, Liverpool. 

21,148. Cycte Brakes, E. R. Royston and F. J. P. 
Sheesbrough, Liverpool. 

21,149. Cycies, C. R. Garrard, London. 

21,150. Banp Drivina Gear of Cycves, R. Wallwork, 
Manchester. 

21,151. Cyctes and Licut CarriaGces, R. Wallwork, 
Manchester. 

21,152. Cyeite Pepa.s, H. H. Andrew, Manchester. 

21,158. Pyeumatic Trees, E. G. Edmands, Birming- 
ham. 

21,154. CLEANING 
Konrad, Glasgow. 

21,155. Tires of Cycies and Veuicies, T. Hauck, 
Baden, Germany. 


Whitehouse, 


CuiotrHes, H. Consbruck and F. 


21,156. Cycies, T. J. Turner and J. 8. Mould, Liver- 
pool. 

22,157. Sream Enornes and Boriers, W. Rowbotham, 
Birmingham. 

21,158. Exptosion Enoines, W. Rowbotham, Bir- 
mingham. 


21,159. RecovERING Goops from SUNKEN VessELs, H. 
Johnson, Birmingham. 

es Pay LE Tires, C. A. Schreier and F. A. Hiiller, 
zondon, 


1 Drivinc Gear for Cycies, &c., W. Johnston, 

elfast. 

21,162. Gas Cock for Dentists, &c., E. K. Irwin, 
mdon. 


21,163, PLantnc Macuines, A. A. Westman, Glasgow. 
21,164, Towe. Horses, 8. Biggs, Frome. 
B. Schwartz, 


21,165. Typewritina MACHINES, W. 

London. 
21,166. Sarety Lamps, A. T. M. Johnson, London. 
21167. Brake for Hansom Cass, J. Roe, London. 
21,168. PNeumMatic Tires, T. Shepherd. London. 
21,169. WHEEL Tires, C. Collins, Birmingham. 
21,170. Toy or Game, C. Armitage, London. 
21,171. Turust BLocks for PRopELLERs, H. Hopton, 


on. 
21,172. MANUFACTURE of Pant Brusues, A. C. Kugler, 


21,174. The Poputar Horse-sHoe Pap, P. Bilezikdji, 
London. 

21,175. ToucHENtNG of Brazep Joints, R. 8S. Lovelace, 
London. 

21,176. Makxinc Woopen Recepracies, H. Luther, 
London. 

21,177. Rona 
London. 

21,178. Optarntinac Tartaric Acip, A. Schmitz and E. 
C. W. Toenges, London. 

21,179. Compination TABLE, C. R. Tetzner, London. 

21,180. Toot for Markina ANoLeEs, J. P. Cowdrey, 
London. 

21,181. Wasninc Tus, A. Richardson.—(C. G. 
Mauritius.) 
21,182. Drivina CHains, T. E. Bladon and E. J. 
Wakeman, Birmingham. 
21,188. Rorary Gas or OIL 
Realing. 

21,184. CoucH TRANSPORTING APPARATUS, E. 
London. 

21,185. Fo.tpine Boat, W. G. Koppe, London. 

21,186. Sprinc Tire for Cycies, F. Bohrer. London. 

21,187. Giass GauGE ProrectinG Device, P. U. Keller, 
London. 

21.183. Pranorortes, 8. I. Falk, London. 

21,189. CycLte Huss, J. E. Wishart, London. 


MacHINERY for Merats, P. Hesse, 


Hall, 


Enoine, J. Sparrow, 


Schlac, 


21,190. Opgratinc or Drivinc Piovers, H. Hart, 
London. 
21,191. Licutinc Devices, F. G. Hampson and R. E. 


C. Shann, London. 

21,192. Hatrers, H. H. Lake.—(S. P. Schinidt, Den- 
mark.) 

21.198. Rorary CLEANERS for DRawina 
Thomson, jun., London. 

21,194. Decoratinc Grass, A. Simmons and G. M. 
Frieake, London. 

21,195. Lamps for Crcies, W. Dobson and W. Dobson, 
jun., London. 

21,196. CoLourrnc Matrrrs, G. B. Ellis.—(La S-ciété 
Chimique des Usines du Rhine ancicnnement Gilliard 
P. Monnet et Cartier, France ) 

21,197. CoLourine Martrers. G. RB. Ellis.—(La Société 
Chimique des Usines du Rhine anciennement Gilliard 
P. Monnet et Cartier, France.) 

21.198. CoLourtnc Marrers, G. B. Ellis.—(La Soci’‘té 
Chimique des Usines du Rhine anciennement Gilliard 
P. Monnet et Cartier, France ) 

21,199. Sewino Macuines, H. M. Newman, London. 

ORNAMENTING Macuinery, R. Haddan.—(D. 

M. Holmes, United States ) 

. Dampers for MusicaL 


Routs, J. 


InsTRUMENTS, J. Riedl, 

_ATrac HING Cc. R. 

London. 

21,203. PASTRURISING Liquins, J. H. W. 
C. W. C. Herbst. London. 


CycLometers to CycLts, 


Ortmann and 


21,204. Tires, T. R. Jones, London. 

21,205. Makino SuLpuoric Acip, Brante, Etienne, and 
Co., London. 

21,206. Bass-matcues, F. R. E. Koehler, London. 

21,207. Lasts for Boots and Sxoxrs, W. C. Johnson, 
London. 

21,208. Lanterns, Macic Lanterns, &c., D. Allan, 
London. 


21,209. Cicar and Cicaretre Ho_pers,H.L Rosenthal, 
Manchester. 

21,210. TanninG Hipes, W. Clark.—(C. 
Sohn, Germany.) 

21,211. Cotourina Martrers, W. Clark.—(C. 
ringer Sohn, Germany.) 

21,212. Gasocenes and Se.tzocenss, F. G. Treharne, 
London. 

21,218. Morors, R. A. Marsh, London 

21.214. Corset, J. C. Fell.—( Weill, Jeune, and Cie, 
France.) 

21,215. Water Gavogs, D. B. Morison. London. 

21,216. Foor E.evator, J. Long, Cardiff. 

21.217. Meratyic CapsuLe, Betts and Co. and W. 
Nimmy, London. 

21,218. Propucine Evectric Rapiation, C. H. Stearn 
and C. F. Topham, London. 

21,219. Urensits for Cooxine, &c., W. C. Church, 
Londor. 

21.220. Construction of Fire erick Bripars, G. W. 

ass, London 


H. Boehringer 
H. Boeh- 





221. Toy, G. W. Cass, London. 

21,222. Lockine Sprino Rockne Cuarrs, J. J. Hobson, 
London. 

21,223. Sappies for VeLocipepes, H. G. Plunkett, 
London. 


21,224. CoaL-mintna Macuines, E Patterson, London. 

21,225. Construction of Pneumatic Tires, A. P. J. 
Lestrade, London. 

21,226. SappLe Bars for VeLocrpepes, H. G. Plunkett, 
London. 

25th September, 1896. 

21,227. WasHING ARTICLE, G. Edis, Liverpool. 

21,228. GarRDEN SyRINGE, J. Keighley, South Devon. 

21,229. Comprnep TRAVELLING Box, &c., R. A. Melley 
and H. Whitehouse, Birmingham. 

21,230. Preventinc Ponctures in PnNeumatic Tires, 
A. J. Corbett and A. J. E. Hill, Kingston-on- 
Thames. 

21,281. InontnG Fett Hat Brims, E. Lamb, J. R. 
Crookes, and E. Fisher, Hurst Brook, Ashton-under- 
Lyne. 

21,232. InstruMENT for RemMovinac PneumaTic TIREs, 
E. R. Foden, Cheshire. 

21,233. Fotpinc Packine Case, J. Rhodes, Stafford- 
shire. 

21,234. Nove, Brake for Bicycies, J. O'H. Cussen, 
Cork. 

21,285. Tanks, The Magnetti and Sewage and Water 
Purification Company, and G. H. Skelsey, Man- 
chester. 

21,236. RecuLator, W. Emmott, Halifax. 

21,237. Tires for Venicies and Bicycies, D. T. Powell, 
London. 

21,238. MANUFACTURE of WHEEL Hvss, T. and D. Smith, 
Birmingham. 

21,239. DeTacHaBLE BRAKE ATTACHMENT, C. T. B. 
Sangster, Birmingham. 

21,240. BicycLe Proppine Support, J. W. Hulse, Man- 
chester. 

21,241. Drittinc Macuines, E. A. Marples, Sheffield. 


21,242. PorTABLE MecHANicaL Hammers, W. Booth, 
Sheffield. 

21,248. Sroprers for Borries, &c., F. Lamb, Shef- 
field. 


21,244. CoLourina Matters Process, F. V. Williams, 
Manchester. 

21,245. Dyeinc Apparatus, J. Arrowsmith and G. A. 
Kennedy, Manchester. 

21,246. Foo SIGNALLING APPARATUS, E. Evans, Glamor- 
ganshire. 

21,247. Hoox, J. 8S. Argall, Plymouth. 

21,248. TUBULAR Barret Hvs Bopy, T. Spencer, Bir- 
mingham. 

21,249. Musicat InstRuMENT MecHanism, {S. White- 
house, Birmingham. 


21,250. Revotvinc Cover, Bell and Willmott, 
London. 

21,251. ComprnaTion CHAIN WHEEL, D. W. Crosland, 
London. 


21,252. Trp Wacons and Carts, L. J. W. 
Mauchester. 

21,253. Dyeina VEGETABLE YARNS, A. and A. Liebmann, 
Manchester. 

21,254. Forceps, G. K. Finlay, Cheshire. 

21,255. Switch Operatina Device, D. M. McKinley, 
Polmont, N.B. 

21,256. Pennoipers, E. Field, Birmingham. 


Woodford, 


21,257. SypHoN FLusHING CISTERN, W. Cruickshanks, 
Glasgow. 

21,258. Lock for Ver.ocipepes, &c., T.” Nevell, 
London. 


21,259. Steam Generators, C. Grayson and W. J. 
Thompson, Liverpool. 

21,260. Tires, J. Green, Wolverhampton. 

21,261. Trres, R. 8S. Wood, Manchester. 

21,262. CentrivucaL Macuines, R. Williamson, Glas- 





on. 
21173. Lamps, J. T. Price and H. A. George, London. 





gow. 





21,263. Pneumatic Tires, W. M. Jones and W. 
T. Weedon, London. 

21,264. Pweumatic Serine, F. C. Blake, London. 

21,265. Lever Gear, 8. J. Downe and F. Bullock, 
Plymouth. 

21,266. ILLUMINATED Pictures, L. Weirter and S8. H. 
Benson, London. 

21,267, Composition to be used in the MANUFACTURE 
of Gow Bopigs, G. Lowenberg, London. 

21,268. Bicycires. M. C. McIntire, London. 

= Screen, L. Wright and J. Anderton, Birming- 

an. 

21,270. Gianps, T. Sulivan, London. 

21,271. Necktie and Cravar Hovper, 
Stockholm. 

21,272. Preumatic Tires, W. Pirrie, London. 

21,278. Execrric SroraGe Barrexies, J. E. Liardet, 
London. 

21,274. Motor Venicies, W. J. Munden, London. 

21,275. Lire-BeLts, A. Racic, London. 

21,276. SappLes for VeLocipepes, J. L. A. Aymard, 
London. 

21.277. Cap for CoLLapsiBLE Merat Tvuses, G. Harris, 
London. 

21,278. Umprewias, &c., J. Kohn, London. 

21,279. Ourke Cases for Fourpatys, &c., G. F. Hollo- 
wood and G. Tomkins, London. 

21,280. Pie-pisues, D. A. Gillett, London. 

21,281. Neckties, &c., P. Ward, London. 

21,282. Topacco Pipe, G. Burley; London. 

21,283. ComBINaTION Brusu for CLEANING Boots, &c., 
H. Barron, London. 

21,284. Locks for Miners’ Sarety Lamps, J. 
Glamorganshire. 

21,285. Devices for Fastentina Cotiars, &c., W. P. 
Kolesar, Liverpool. 

21,286. Dygeina Woot, J. O. O’Brien —(@. 
Germany.) 

21,287. ‘LYPE-WRITING 
Liverp.ol. 

21,288. Sprir Drum WINnpiING Frames, 8. H. and J. 8. 
Brocks, Manchester. 

21.289. Sash Fastener with 
Taylor, jun , London. 

21,290. Lampe Burner, W. Edgar, London. 


M. C. Bjérek, 








Moore, 


Schneider, 
Macuines, W. B. Hopkins, 


Lockine Device, A. 


21,291. Manuracture of Ferr Paps, T. Griffith, 
London. 

21,292. Construction of Kickine Stapves, A. Taylor, 
jun., London. 


21,293. Evecrricat Door Botts, 8. F. Page, Loncon. 


21,294. Pirate Benpinc Apparatus, J. Fielding, 
London. 
21,295. Brakes, A. J. Boult.—(F. Pays, J. Pointe, and 


A. Poirson, France.) 

21,296. Water Meters, A. J. Boult.—(7. Derichs and 
Hegenscheidt Bros., Belgium.) 

21,297. Cork Drawers, A. J. Boult.—(A. Pick, 
States ) 

21,298. CycLte Frames, H. J. Hudson, London. 

21,299. Harness ATTACHMENTS, A. Taylor, 
London. 

21,300. Rorary Printine Macuines, W. L. Wise. The 
Firm of E. Nister, Germany.) 

21 301. Frames for Foor Lenses, R. Wilson 
Goodman, Halifax. 
21,302. Sectionat Steam Borxers, E. H. J. C. Gillett, 
London. 
21,303. Race 
Lendon. 
21,304. TRANSPARENT Desions, H. F., A. C., and J. T. 
Osler, and H. Hindmarsh, London. 

21,305. Ain CompressinG Pumps, J. T. M. Hircock, 
London. 

21,306. DereNce against Torpepors, G. H. Jones, 
London. 

21,307. Motor Cars, 
France.) 

21,308. Bicycies, L. 8. Crandall, London. 

21,309. Name Piates for Bicycies, G. E. Wheelhouse, 
London. 

21,310. GLoves, T. Breslauer, London. 

21,311. Borries, F. T. Fernandez, London. 

21,312. Borries, C. L. Tyler, London. 

21,318. ArtiriciaL Stone MaNnuracture, G. C. Levey 
and C. L. O’Brien, London. 

21,314. MANUFACTURE of Barrets, &c., L. 
London. 

21,315. Writinec CaBINET for Lapis’ Use, K. Philpson, 
London. 

21,816. Trres, C. Taylor, London. 

21,317. ConK MACHINERY MANUFACTURE, J. E. Howard, 
London. 

21,318. Tires, A. Rollason, London. 

21,319. Guitiy I'raps, A. Wakefield, London. 

21,820. Morion TRANSMITTING MECHANISM, W. Pethy- 
bridge, London. 

21,321. Sarety Device for ENvELopes, C. 
London. 


United 


jun., 
and 8. 
Macurnes, V. 


STARTING Carandini, 


W. J. Perrett.—(L. Lockert, 


Othon, 


Haslett, 


26th September, 1896. 
21,822. DispLayina Stanps, W. Potter, London. 


21,323. ComprnaTIon Work Ho per, F. G. Sugden, 
Birmingham. 

21,324. Automatic W.C. CisTeRN, J. Walters, Glamor- 
ganshire. 

21,325. Distance MeasurING Mecuanism, J. H. T. 
Tudsbery, London. 

21,326. Brake, E. J. Newell and A. Allen, Long 
Eaton. 

21,327. MetHop for Hotpinc Canpies, A. Mosley, 


Nottingham. 

21,328. SprnpiEs of ‘‘ Lock FurRNITURE,” H. G. Norring- 
t n, Southampton. 

21,329. Promotinc Smoke CompBustion, H. Whitaker, 
Manchester. 

21,830. Orivinc CuHartns, A. Bagshaw and J. T. B. 
Bennett, Worcester. 

21,331. SrrucTruRAL ARRANGEMENTS, E. L. 
Stockton-on-Tees. 

21,382. BicycLe Frames, G. F. Watson, Bristol. 

21,338. Axte Boxes, J. H. Rothwell, F. Burdett, W. 
and J. Roberts, Manchester. 

21,384. Heap for Croquet MALLeEts, G. 
Norwich. 

21,835. Pires, J. McKenny, Dublin. 

21,336. Winpow Sasues, J. McNab, Dundee. 

21,837. Cow., 8. H. Heal, Southsea. 

21,838. SoLe Cuttinc Knives, &c., W. H. Dorman, 
Stafford. 

21,339. ALarms, R. E. Kelly, Manchester. 

21,840. ELecrric Tramways Conpuctors, R. H. Smith, 


Pease, 


N. Latham, 


Birmingham. 
21,841. Apparatus for BurntnG Fvuet, C. M. Sharp, 
Glasgow. 


21,842. VipraTION APPARATUS, Annandale and Son and 
S. Brown, Glasgow. 

21,843. Pepats, W. H. Howell and F. Tipton, Mon- 
mouthshire. 


21,844. Reevinc Macuryes, W. H. Haslam, Man- 
chester. 

21,345. Toots for the use of Cyciists, G. Roy, Man- 
chester. 

21,346. Rattway CARRIAGE Windows, W. Wright, 
Manchester. 

21,347. Brakes for Cycies, &c., R. Davenport, 
London. 


21,348. Recepractes of Postat Matter, A. H. Jolliffe, 
London. 

21, = Seay MecHanisM for Cycies, J. Calcott, Bir- 

J. Feigenbaum and A. Bron, 


A. Kay, 


21, "350. yo &e., 
nm. 
GENERATION Of ACETYLENE Gas, 


21,352. Draw- -OFF LockinG Taps, 8S. Myer und H. W. 
Joyce, London. 

21,853. Sprinc Mup Sureip for Cycies, H. O'Neill, 
Glasgow. 

21,354. Cycie Pepats, F. W. Pool, Glasgow. 

21,355. METAL a Macuinery, E. Wall and P. 
M. Beck, London. 

21,856. MeraL — Sprxes, &c., E. Wall and P. M. 
Beck, Lo 








"91, 357. Tappinc Macuinery, E. Wall and P. M. Beck, 
London. 

21,358. PappLe Wee. Prore.ters, H. H Griffin and 
J. M. Hale, London. 

21,359. CycLte Boats, H. H. Griffin and J. M. Hale, 
London. 

21,360. Gear Cases, J. T. Tilby and J. H. Blackmore, 
London. 

21,861. Manuractore of Uppers for Boots, A. M. 
Bollinger, London. 

21,362. Roap Grapers, D. Harmon and E. W. Hill, 
London. 

21,368. Foorsa.ts, J. Bosworth, London. 

21,364. MANIPULATING RaiLway Sionas, J. Thomas, 
London. 


21,365. ELecrric Meters, FE. Bergmann, London, 
21.366. Rockne and DumpiIna FURNACE GRraTEs, 7. 


Neil, London. 

21,367. Spanners, T. 
London. 

21,368. BurronHoLe CutreR, O. Grosse.—(H. Olthoff, 
Germany.) 

21,369. SUPPORTING 
Gillespie, London 

21,370. TReatine Yarns, A. Wyser, Liverpool. 

21,371. Borners for Gas Licutinc, L. Denayrouz2, 
London. 

a = MetTa.Lic Capsues for Bo1Ties, L. Meynieu, 

21,873. Trays for Picxinc Up Corns, J. H. 
London. 

21,374. Nicut Licuts, J. D. and H. Palmer and H. E. 

Trestrail, London. 

21,375. 

21,376. 


Hooper and 8. G. Moore, 


Bicycues, G. B. Jones and H. B. 


Gray, 








Rotary Enornes, A. A. Humphrey, London. 
Tires, C. A. Burbrook, London. 


21,377. Maxine Cicarette Movutupieces, W. Rose, 
London. 
21,378. DistrrpuTine Stream, J. B. Furneaux and A. 


Horne, London. 
21,379. WuHeezs, A. W. Calvert, London. 
. Surpryinc Evecrricitry, W. 
Diatto, Italy.) 





Wise. —(A. 


21,381. CHRONO-PHOTOGRAPHIC APPARATUS, M. J. H. 
Joly, London. 

21,382. CHRONO-PHOTOGRAPHIC ApPpaRaTus, M. J. H. 
y, London. 

. CHRONO-PHOTOGRAPHIC Apparatus, M. J. H. 


, London. 





$4. Cycte Drivine Gear, W. J. and E. Freeman, 
London. 
21.385. Pneumatic Tires, H. H. Lake.—(Vereiniote 














Gummi - Waaren - Fe ub n Harburg- Wien vormals 
Menier-J. N. Reithaffer, Germany.) 

21,386. VaLvE Mecuanism for Pumps, A. Collmann, 
London. = 
21,887. Smoke Consumine Furnaces, &c., C. Groll, 

London. 
28th September, 1896. 
21,388. Pweumatic Tires for Vexicies, W. R. Smith, 
London. 
21,389. Pneumatic Trres for Cycies, W. C. Wood, 


Windsor. 

21,399. FLoor Cramps, L. Higginson and J. Walker, 
Wolverhampton. 

21,391. Junctions in Sor: and Waste Pipgs, J. Hulse, 
Cheshire. 

21,392. Psrumatic 
Watford. 

21,393. Scream Packine for Sturrinc-Boxes, L. Thuck, 
Cardiff. 

21,394. Treatment of ORE conTaINING GoLp, J. W. 
Chenall, Devonv. 

21.395. DeracuaBLe Cycie Tire, L. Redpath and T. 
Beaman, Sunderland. 


Cyciinc CusHton, M. 8S. Greene, 


21.896. An Improvep Bep Rest, H. G. Monkhouse, 
London. 

21,397. Apparatus for GrinpiINnc Wire Carps, N. Hird, 
Bradford. 

21,398. Stipinc Knire Tin Opener, J. Brady, Wolver- 
hampton. 

21,399. Exastic VenicLeE WHEELS, T. B. Marchant, 
London. 

21,400. Improvep Steam Boers, T. B. Marchant, 
London. 

21,401. Fitter for Fittertne Beer, &c., E. Denton, 
Halifax. 


21,402. LapperR Tapes for VENETIAN BLInps, 8. Butter- 
worth, Manchester. 

21,403. PLANt’s PosiTivE Up-FLusH CISTERN, C. Plant, 
Stafford. 

21,404. Construction of Sutps, E. Wood, London. 

21,405. WasHiInc Macuine, G. Roy, Manchester. 

21,406. Preventine the Rerituine of Borrties, H. C. 
Davis, London. 

21,407. Drivinc Mecnantso of Bicyc es, H. W. C. and 

R. H. B. Fenwick, Redditch. 

21,408. Drarrinc Patrerns of GARMENTS, M. Clarke, 
Glasgow. 

21,409. Gun Bracket, C. L. Zachau, Stockholm. 

21,410. Apparatus for CLEANING Drain Pipes, O. E. 
Westerlund, Stockholm. 

21,411. Supptyine Air to Furnaces, I. Pearson, Man- 
chester. 

21,412. Preumatic Tires, J. W. Beattie, Glasgow. 

21,415. ConnectiInc Movine Bopisrs, A. C. McGarel- 
Hogg and W. P. Brook, Surrey. 

21,414. Construction of Cycies, &c., H. P. Trueman, 
Staffordshire. 

21,415. Graters, E. Gilmore, Canada. 

21,416. Bepprnos, J. T. Szék, Germany. 

21,417. MANUFACTURE of BALUSTERS, 
Newcastle-on-Tyne. 

21,418. Manuracrure of Batusters, &c., C. Marr, 
Newcastle-on-Tyne. 

21,419. Sow Carp or TasBLet Device, R. Pitblado, 
Glasgow. 

21,420. Foorsatt Toy, A. H. Griffiths and A. J. 
Warner, West Bromwich. 

21.421. Hansom Caps and other Venicies, W. F. 
Pickles, London. 

21,422. Securinc PepaL Cranks, &c., R. Doughton, 
Birmingham. 

21,423. Cranxs for Bicycies, F. R. Boultbee.—(R. 0. 
Cumberland, Malta.) 

21,424. T-1ron SHears, W. Schulze, London. 

21,425. OPERATING WiNDows for CLEANING, H. Taylor, 
London. 


&ec., C. Marr, 


21,426. Crcite Sapp.e, C. F. Batt, London. 

21,427. Stationary Stanp for Borties, J. Eckersley, 
London. 

21,428. TREATMENT of SuLpHIDE Orgs, J. Pullmar, 
London. 

21,429. Drivine Cuarn for Bicyctes, W. Woolf, 
London. 


21,430. VeLociPEpes, B. Rade, a 
21,481. Dyer, R. and F. Wilkinson, London. 
21,482. Wueexs for CycLes and Carriacess, W. Shears, 
London 
21,433. rear for Cieanstnc Water, L. James, 
London. 
21,434. Lamps, W. R. Wynne, London. 
21,485. PHoToGRAPHIC APPARATUS, 
London. 
21,436. Tires, &c., C. G. 
ndon. 
21,487. Dyes, C. D. Abel.—{The Actien Gesellschaft fiir 
Anilin Fabrikation, Germany. 
21,438. Brakes for VeLocipepEs, &c., A. V. White, 
London. 
21,439. Cycie Sranps, J. E. Broughton, London. 
21,440. SLEEPING Bacs, F. Jacob, London. 
21, "441. AUTOMATIC FLUSHING SypHons, E. R. Palmer, 
London 
21,442. Wueets for SELF-MOVING Venicies, T. Cooper, 
London. 
21,443. CaRBIDE of Catcium, G. Webb, jun., and J. W. 
Kelly, London. 
21,444. Bicycie Sranp, C. E. Hardy, London. 
21,445. Gear and SPROCKET WHEELS, 
ndon. 
21,446. Drivine Gear, J. L. Lob, G. H. Barlow, 
A. W. R. Drabsch, London, 


A. C. Smith, 


Picking and D. Barelay, 


C. Tagell, 


and 
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21,447. Distrisutine Steam Pressure, R. J. White, 
London. 

21,448. Pneumatic Trees, A. Hill, Liverpool. 

21,449. Recorping Evecrric Currents, H. Aron, 
Liverpool. 

21,450. ApvUsTABLE Leos for Bepsreaps, W. L. Byers, 
London. 

21,451. Lamps, R. Wittmann, London. 

21,452. Linotype Macuine ArracuMENT, W. Wynne, 
London. 

21,453. CrusHine MILs, G. F. Redfern.—(H. Banjield, 
Australia.) 

21,454. Wuee.s for BicycLte Betis, C. A. Tredwell, 
London. 

21,455. CLamps for Securine Betis, E. D. Rockwell, 
London. 

21,456. Hyprant Srop Vatves, J. C. Merryweather, 
London. 

21,457. Picrures or Views, A. J. Boult.—(B. «’ Esti- 
vaux, France 

21,458. Pepats of Bicycies, L. M. C. G. de R. de 
Saint-Germain, C. L. Rameau, and J. F. Mathieu, 
London. 

21,459. ALBuMs, W. Knorr, London. 

21,469. Drivinc Mecnanism of Cycies, W. H. Tren- 
grove, London. 

2:,451. Sanp-noxes for Rat_way Veuicies, H. H. 
Lake.—{ W. BE. Simonds, United States.) 

21,462. Raitway Foc-sigNaLuine Apparatus, T. W. 
Mitler and P. B. Colquhoun, London. 

21,463, NON-REFILLABLE Bort tes, D. Sinclair.—(IW. G@. 
Sinclair, South African Republic. 

21,464. Articie of Furniture, C. Brawn, London. 

21,465. Caps, J. Lemel, London. 

21,466. VeLtocipepges, J. W. H. Michaelis and C. W. 
Eggerding, London. 

21,467. UmBrecwas, C. O. Beam, London. 

21,468. Generators for AceTyLEeNgs, 8S. Kon, London. 

21,469. Bevec, &e., Gkar for Cycies, W. 8. Simpson, 
London. 
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21,470. Borrte for Sace of Minera Warers, C. W. 
Nye, Brighton. 

21,471. PortaBLe TABLE WALKING Strick ComBINED, W. 
Archdeacon, London. 

21,472. Consrruction of Cycies, &c., F. W. Jones, 
London. 

21,473. Rattway Rai Jornrs, J. McKenny, Dublin. 

21,474. Rarpway Sronars, G. and E. 8S. Wood, Man- 
chester. 

21,475. Cameras, E. P. Schoenfelder and E. Kehle, 
London. 

21,476. Sirk Spinners, C. C. E. van Alstine and G. 
W. Graham, London. 

21,477. Cusnionine of Cyc es, J. N. Lester, Wolver- 
hampton. 

21,478. HoLLowware Urensis, R. Clayton and W. J. 
Adams, Wolverhampton. 

21,479. Sueet Merat Trunks, H. T. Frederick, Wol- 
verhampton. 

21,480. CorRuGaTED LeaTHER Sore, E. Prudon, 
London. 

21,481. Macuines for Sizina, &c., Yarn, W. B. Soman, 
Manchester. 

21,482. Mam Carts and Vesicies, J. 8S. Hodgson, 
Manchester. 
H A: heme Gear for Cycies, R. L. Tapscott, 


to 
- 


iverpool. 

21,484. Securine the Coverines to PNeumatic CycLe 
Sapptes and Seats, J. A. Bonds and S. and L. Dawes, 
London. 

21,485. Topacco Pipz Licut Protector, H. W. 
Boughton, Thetford. 

21,486. Rari Jornts, J. L. Pope, London. 

21,487. ELtecrric Meters, G. Ellis and G. H. Nisbett, 
Liverpool. 

21,488. COIN-FREED ELecrric Meters, G. H. Nisbett, 
Liverpool. 

21,489. Sream Enaryes, J. Thom, Liverpool. 

21,490. ORNAMENTING Woop, E. Pim, Liverpool. 

21,491. Wasninc Macuines, J. H. Exon, R. Smith, 
and T. Waddington, Bradford. 

21,492. Wasnina Yarn, F. Davis and A. Liebmann, 
Manchester. 

21,493. New CoLtourtnc Matrers, I. Levinstein and 
Levinstein, Ltd., Manchester. 

21,494. ConsuMING the Smoke of Furnaces, E. Binns, 
Halifax. 

21,495. Batus for Coemicat Operations, W. 8. Wain, 
Birmingham. 

21,496. Tires for Roap Carriaces, A. Jepson, Man- 
chester. 

21,497. SHoors for Detivery of Fiovur, D. Hall and J. 
H. Kay, Manchester. 

21,498. Dyes, L. P. imeatenaee E. 8. Wilson, and E. 


ewart, Liverpool. . 
21,499. Improvep O11 or Gas Encrnes, J. Grove, Bir- 
mingham. 
21,500. THreapinc DAaRNING NEEDLEs, J. H. Bullock, 
Birmiogham. 


21,501. Friction Ciutca for Bettine, K. Leverkus, 
Germany. 
21,502. Sranps for Bicycies, H. J. Grice, Birming- 


am. 

21,503. Rotary Motive Power Enaines, A. Boyd, 
Stockton-on-Tees. 

21,504. Pweumatic Tires for Cycies, A. Cox, Birming- 

ham. 

21,505. ProrocrapHic Dark Suing, F. E. Brown and 
W. Edwards, Birmingham. 

21,506. Printer’s GALLEY Rests, F. J. Thompson, 

* Birkenhead. 

21,507. Streer GuLLIEs and Traps, E. Codling, Man- 
chester. 

21,508. Removinc Scum from Boixers, G. W. Allen, 
Manchester. 

21,509. Evecrro.tytic Apparatus, J. G. A. Rhodin, 
Manchester. 

21,510. Cycie Sappues, Seats, or Cusnions, A. Groves, 
London. 

511. Disc Water Meters, J. Thomson, London. 

512. ENAMELLED METALLic Ware, A. Niedringhaus, 
London. 

21,518. Warer-TuBE BoiLers, J. C. W. Lloyd, Man- 
chester. 

21,514. CLEaNING Topacco Pipes, D. McK. McKinlay, 
Stirlingshire. 

21,515. Sreermnc Locks of Bicycres, J. Hiifner, Bir- 
mingham. 

21,516. Trres for Cycies, &c., H. Pitt and A. Walker, 
Yorkshire. 

2',517. Cycte Drivine Mecuanism, W. G. Smith, 
Durham. 

21,518. Improvep WasHING Macuine, B. Barron, 
Southsea, 

21,519. Wuaeers for Venictes, W. H. Hanson and T. 
Lockwood, London. 

21,520. BRreaD-MAKING Macuines, J. E. _Pointon, 
London. 

21,521. Incanpescent Gas Lamps, &c., R. Crowe, 
Liverpool. 

21,522. CaRRYING orr Town Sewaae, C. Thornhill, 


21, 
l, 


21,523. Pneumatic Tires for Cycies, P. Wigley, Bir- 
mingham. 

21,524. Locomotive Types of Enoines, J. Whittle, 
London. 

21,525. A BorrLe Fountain Tap, F. E. C. Payton, Bir- 
mingham. 

21,526. Locomotive Enotes, I. T. Dyer and O. B. 
Reichelt, London. 

21,527. Improved Door or SasH Bort, J. J. Wilson, 
London. 

21,528. Wearinc AppaREL Device, G. and A. L. 
Hulme, Manchester. 

21,529. CycLe and VEHICLE Brake, J. B. Pegden, 
London. 

21,530. NON-FILLABLE BottLe, W. E. Hall, W. E. 
Woods, and G. W. Shailer, Birmingham. 

21,531. Wick Apsustino Device for Lamp, A. Billens, 
Birmingham. 

21,532. Grapnopuones, G. W. Moore, London. 





21,5338. Boor and SHormakine Lasts, D. Hefferon, 
London. 

21,534. Typrewritine Macuinge, E. W. Hearn, London. 

21,535. Saor Brocks for_Brakes, &c., W. Foster, 
London. 

21,536. Connectine Box Enps, G. and J. W. Claughton, 
London. 

21,587. Maxine INDIA- RUBBER Goops, M. Lewin, 
London. 

21,588. Locks, W. D. Roberts, London. 

21,539. TELEPHONES, A. J. Boult.—(@. M. Bair and C. 
W. Ream, United States.) 

21,540. AN ATTACHMENT to a CeLestiaAL GLOBE for 
FactuitatTinG STELLAR Navication, V. J. English, 
London. 

21,541. Tramways, E. Benedict, London. 

21,542. Cyc_e Brakes, A. J. Adkins and W. T. Vicary, 
London. 

21,548. Fitter, J. Barclay, Londen. 

21,544. Fiurp Mersrs, J. J. Tylor, London. 

21,545. Toots for Masons, H. H. Lake.—(D. O'Brien, 
United States.) 

21,546. AvuToMatiz Guns, H. W. Gabbett - Fairfax, 
London. 

21,547. InreRLockine SwitcH Macuines, J. T. Cade, 
London. 

21,548. Perroratine Apparatus, W. L. Wise.—(C. L. 
Buckingham, United States.) 

21.549. Mope.s for Exarpitinc Garments, M. Arnfeld, 
London. 

21,550. Boors, A. Cross, London. 

21,551. Cycxists’ Pump, H. H. Lake.—({&. C. Faveett, 
United States.) 

21,552. Construction of Trays, &c., G. G. Ponchielli, 
London. 

21,558. Swircnpack Toy, C. Strube.—(M. Morgenstern, 
Germany.) 

21,554. PuoroGrarH Provecrion, &e., J. Bonn, 
London. 

21,555. Preumaric Hamers, M. A. Yeakley, London. 

21,556. ConsrRuCcTING CHAIN TIGHTENING APPLIANCES, 
W. Pearson, Londen. 

21,557. Fipre CLearine Apparatus, R. B. Hardman, 
London. 

21.558. Gerarina for Moror Cars, E. Thomson, 
London. 

21,559. Dynamo Macuines, The British Thomson- 
Houston Company, Ltd.—((. P. Steinmetz, United 
States.) 

21,560. ConrroLterRs. The British Thomson-Houston 
Company, Ltd.—{W. B. Potter and F. B. Case, United 
States.) 

21,561. Current Supptyinc, F. J. Warden-Stevens, 
London. 

21,562. Type Hotpine Cases, &ec., J. E. Hamilton, 
London. 

21,563. Locks for AIR-CONFINING VEssELs, W. C. Barr, 
London. 

21,564. Steam Fire Enarnes, J. B. Tarr, London. 

Winpows, R. L. Brown, London. 

3. SappLes or Seats, A. W. Gamage, London. 

21,567. RerLector for Warer Gavaes, L. C. Wallach, 
London. 

21,568. PNeumatic Tires, C. H. Crawley and W. H. 
Forester, London. 

21,569. Baxine Trys, G. R. Wood, London. 

21,570. Maxine Spiit Neepies, H. H. Lake.—{H. A. 

Blanchard, United States.) 

571. Drivine Cuary, G. B. Wilcockson, London. 

2. TREATMENT of Carpipe of Catcium, M. P. E. 

Létang, London. 

21,573. Apparatus for DispLayine Purposes, C. Simp- 
son, Liverpool. 

21,574. PoncTore-proor Pneumatic Tire, W. E. Corri- 
gall, London. 

21,575. ReLrevinGc Excessive Pressures, J. C. Hender- 
son, Liverpool. 

21,576. Sroracre CisTeRN, A. Priest and P. Shelley, 
London. 

21,577. Batt Bearrnos, W.J. Busse and G. F. Lochner, 
London. 

21,578. Macuines for Breakine Sucar, G. Fletcher, 
London. 

21,579. Injectors for Ligu:p Furr, G. A. Oncken, 
London. 

21,580. ComBINATION RatcHet WRENCH, C. E. Thompson, 
London. 

21,581. Pencits, &c., C. Bean and G. W. Watson, 
London. 

21,582. FasTeNINGs forSuips’ Hatcues, G. A. Chaddock, 
London. 

21,588. ExLecrricaL SIGNALLING Apparatus, J. G. 
Hamerton, London. 

21,584. Printinc, H. H. Lake.—(M. Ortmann, Ger- 
many.) 

21,585. Supportinc Cycies, H. G. Harris and W. 
Blackmore, London. 

21,586. Drivinc Mecuanism of Cycies, H. G. Harris 
and W. Blackmore, London. 

21,587. Hor Arr Enornes, C. A. Faure, London. 

21,558. Pessary, F. C. H. Fickert and P. Hammer- 
schmitt, London. 

21,589. Bearinos, J. Herbert, London. 

21,590. OpeRaTING ComBINeD Ro.tiers, A. T. W. 
McCaul, London. 

21,591. ELecrric Circuits for TELEPHONIC CommonI- 
caTIon, F. R. J. Juraske and H. Brockett, London. 

_—_ NON-REFILLABLE Bortie, 8. A. Bhise, Bom- 
ay. 
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21,593. Seat Prtars, A. Allen and W. Herbert, Long 
Eaton, Derbyshire. 

21,594. GoLr CLus, W. Allaway, Edinburgh. 

21,595. FeEED-waTER FILters, H. B. and J. 8. Watson, 
Newcastle-on-Tyne. 

21,596. TRANSMITTING Motive Power, J. D. Bell, 
Glasgow. 

—~) THERMOMETERS, J. H. R. Dinsmore, Liver- 
001, 

21,598. TanpEM Bicyctes, W. J. Taitand J. McD. Boyd, 
Galashiels. 

21,599. Lockinc Doors, A. E. Price and R. Gough, 
Wolverharapton. 

21,600. Fruit Stanp, A. E. Latham, Birmingham. 

21,601. AuTomatic INFLAaTOR for Tires, L. Glover, 


Leeds. 

21,602. THREADING MecHanism, C. Lotinga and H. 
Stone, Birmingham. 

21,603. MecHANICAL Movement, T. Wyatt, Birming- 
ham. 

21,604. TREATMENT of Bye-propucts, J. W. Hope, 
Liverpool. 

21,605. CycLe ATracuMeEnts, J. B. Brooks, Birming- 
ham. 

21,606. ‘‘LayInc” Boxwoop Epearnes, R. B. Gibson, 
Glasgow. 

21,607. Sportinc AppeNnDAGES, E. R. 8. Bartleet, Bir- 
mingham. 

21,608. Knittinc Macuives, J. A. Claringburn, Nott- 
ingham. 

21,609. Frepinc Carbine Enaines, &c., 8. Lebe, 
Halifax. 

21.610. Brakes, J. Isherwood, Halifax. 

21.611. AppiTions to Parts of Cycxes, F. W. Briggs, 
Birmingham. 

21,612. Drive CHary Mayuracture, H. Halladay, 
Birmingham. 

21,613. Umprecia Rino, W. Round, Birmingham. 

21,614. ELvecrric Circuit Cut-outs, A. von Wurstem- 
berger, Manchester. 

21,615.4PNeumatic Tires for Cycies, J. A. Power, 
Waterford. 

21,616. ADJUSTABLE TuBE Scraper, H. J. Wimshurst, 
Coventry. 

21,617. Evecrric Heatino Devices, W. E. Heys.—(D. 
Chedville, France.) 

21,618, ‘LA MERVEILLEUsE” Cori, Sprinc, A. Hugo, 


21,619. ComBINED Lapies’ Dress Factno, A. M. Weber, 
W. J. Hay, and G. Hilton, London. 





21,620, SHiRT-BINDINGS, A. M, Weber, W. J, Hay, and 
G. Hilton, London. : 





21,621. Auromatic Pocket Savincs-BaNkKs, P. Seiler 
and O. B. Reichelt, London. 

21,622. Guns, H. Greener, Birmingham. 

21,623. Sicut-reED Lusricators, J. L. Grandison, 
Manchester. 

21,624. Dravaat Reauiator for Srreer Lamps, C. H. 
Worsnop, Halifax. 

21,625. CoiLep Wire Sprinas, A. E. and J. W. Brady, 
Birmingham. 

21,626. Se_r-LicHtinc Gas Burners, H. A. Kent, 
London. 

21,627. Vecocipapes, J. W. Hurst, London. 

21,628. Brakes for VeLocipepes, &¢c., R. Weston, 
London. 

21.629. Driving Gear of VeELOocIPEpEs, F. Abbott, 
London. 

21,630. Stie Hooks, J. Melling, London. 

21,631 Protection of Ruprer Tires, A. J. Penny, 
London. 

21,632. Ecvecrric Ligat Firtines, E. W. Donovan, 
Salford. 

21,633. Easy Cork, F. R. E. Koehler, London. 

21,634. CaLterposcop Mosaic Printine, F. R. E. 
Koehler, London. 

21,635. Sartine Apparatus, C. Twining, Glasgow. 

21,636. ConTRoLLinG Pressure in FLuip Tanks, E. A. 
Bolinder, Glasgow. 

21,637. Sewina Macuiyes, W. H. Inslee.—(The Singer 
Manufacturing Company, United Siates.) 

21,688. DousLe Cuarn-stitca Sewina Macuines, W. 
H. Inslee.—(The Singer Manufacturing Company, 
United States.) 

= for Letrers and Papers, G. Donaldson, 
Perth. 

21,640. Cycte Sapp es, G. F. Hare, Limerick. 

21,641. Water Cistern, W. F. Bowen, Bolton. 

21,642. Srerrina-BaRs, &c., for Cycies, L. Lehner, 
London. 

21,648. Roorine Ties, C. E. Davis, London. 

21,644. CycLe Frames, J. Hollis, London. 

21.615. Drawino Beer from Recepracies, T. Child, 
London. 

21,646. Dress Suspenpers, A. G. Brookes. —{L. Schimitt, 
née Boursée, Germany.) 

21,647. Seatinc Wax and Warers, M. M. Dessau, 
London. 

21,648. Skirt Hoxipina Devices, W. R. Lachlan, 
London. 

21,649. Sigur-reep Luspricators, C. C. Wakefield, 
London. 

21,650. Car Courtine, G. E. Smith and J. Lowery, 
London. 

21,651. Corn Remepy, F. Lauterbach, London. 

21,652. MakinG Spuints, J. Willmott and W. A. Ellis, 
London. 

21,653. Letrer Boxes, J. T. Sawyer, London. 

21,654. ATTACHING the Picker Straps of Looms, C. T. 
Walker, London. 

21,655. Horse Tratarne Apparatus, A. H. Simpson, 
London. 

21,656. Hee Tackinc Macuings, T. F. Russell.—(F. 
E. Shaw, United States.) 

21,657. RupBER Bock for CycLe Brakes, A. Trueman, 
Birmingham. 

21,658. Digs for Piastic Materiacs, A. E. Nicholl, 
London. 

21,659. Benzing Lamp, L. D'Haemers, Brussels. 

21,660. Makinc Sounp Jornts between Leap, Iron, 
and EARTHENWARE Pipes and the like, E. A. Geary, 
London, 











SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


562,316, Towrnc Macuine, F. S. Manton, Providence, 
R.1.—Filed December 9th, 1895. 

Claim. —(1) The combination, substantially as 
before set forth, of a ship's windlass for handling the 
anchor chains, with a towing machine having its 
engines geared to said windlass shaft, and a pressure 
regulator for controlling the steam pressure in the 
cylinders of said engines and operatively connected 
with the towing drum shaft, thereby enabling the 
windlass to be operated by the towing machine 
engines. (2) The combination, substantilly as before 
set forth, of a ship's windlass, a towing machine 
having a drum for the towing line and provided with 
means for connecting and disconnecting the towing 
drum to and from its engine, an automatic pressure 
regulator located in the admission passage to the 
engine, means for regulating said pressure regulator 





BEz,3'5) 





aud gearing, whereby the strain upon the cable, when 
the ship is riding at anchor, may be taken upon the 
engine cylinder or cylinders, so as automatically to 
pay out cable when a sudden shock comes upon it, 
and to take it up again when the strain is relieved. 
(3) The combination with a towing drum shaft carry- 
ing a loose drum, a windlass, and an engine shaft, of 
driving gears b, g, loosely mounted on said towing 
drum shaft and meshing respectively, with the 
engine shaft and the windlass shaft, and a locking 
key reversibly fitted in said gear g to engage with the 
gear } or with the towing drum, substantially as and 
for the purposes described. 
562,485, PLovan, J. Plenty, Jersey City, N.J.—Filed 
September 17th, 1895. 

Claim.—{1) In a plough, a rotary screw share having 
a boring point and the thread or helix of which is 
notched to form teeth, said teeth cutting in the direc- 





tion of the thread, for the purposes set forth. (2) In 
a plough, a rotary screw share, having a boring point 
and the thread or helix of which is notched forming 





teeth, one side of each notch being undercut for the 
purpcese set forth 








562,401. Apraratus for GENERATING ACETYLENE 
Gas, W. R. King and F, Wyatt, New York. 
Filed January 29th, 1896. 

Claim.—An apparatus for generating acetylene and 
other gases by the mixture of a solid with a liquid 
material, which consists of a U-shaped generator 
revolubly mounted on a shaft and provided with q 
removable cap at one end, wherein the solid materia} 
can be introduced and a sealed other end wherein the 


(552.401 i] 




















liquid material may be introduced through a suitab'e 
valve and said liquid and solid substances to be 
brought together at the middle of said U-shaped 
generator by inverting the same, pipes leading from 
each end of said generator and so connected thereto 
that the generator may be inverted whereby the yas 
generated is discharged when required. 


562,402. Process or Formixna Catcium Cansip, 
W. R. King and F. Wyatt, New York.— Filed 
April 14th, 1896. 

Claim.—The above - described substantially con- 
tinuous process of forming calcium carbid, which 
consists in forming a mound of coke and lime mixed 
in proper proportions around a core of conducting 
material supported in vertical position between two 
superposed electrodes, heating the vertical centre of said 








ia! 

















mound to incandescence by passing an electric current 
through said electrodes and core and maintaining said 
current until a nugget of calcium carbid is formed 
in said mound, permitting the upper electrode to 
descend freely as the supporting mixture beneath it 
is gradually reduced and fused, removing said nugget 
while hot, inserting a new core, covering it with the 
material of said mound and repeating the specified 
steps. 

562,455. Macazine Pistor, M. Bye, Worcester, Mass. 

~-Filed April 22nd, 1595. 

Claim.—In a magazine pistol, provided with a longi- 
tudinally-moving breech bolt and firing pin in the 
breech portion, the combination with said breech bolt, 
of mechanism for communicating a positive recipro- 
cating motion thereto in each direction, consisting of 
a swinging lever, engaging said breech bolt, a longi- 
tudinally-moving lever engaging said swinging lever 
above its pivot support to move it in one direction, 





and a slide engaging said swinging lever below its 
pivot support to move it in the other direction, said 
longitudinally-moving lever and slide operated by a 
lever extending on the outside of the frame, and 
adapted to be engaged by the finger, to draw back 
said lever, to operate said cylinder, substantially as set 
forth. 
498. Power TransmiTtinc Mecnanism, &. A. 
aie Cleveland, Ohio.—Fuled January 80th, 1894. 
Claim.—The combination with two abutting shafts, 
of a cross arm on each shaft, bell-crank links pivoted 
at the outer ends of one of said cross arms and having 
arms provided with connected segment gears, spheri- 





cal pins on the ends of the other arms of said links, 
spherical wrist pins on the other cross arm, and rods 
connecting said links and cross arm having spherical 








bearings fitting said pins, substantially as described 
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ELECTRIC TRACTION. 
By Prof. R. H. Smiru, 


Tux subject of electric traction is at last forcing itself 
upon the British public in a prominent fashion ; and, as 
it promises to occupy much of the attention of English 
engineers during the next decade, it will be well if the 
members of our profession will study the experience 
gained by our brethren in America and elsewhere. Much 
instructive information is obtainable from the important 
volume entitled, “‘ American Street- Railway Investments,” 
published a few weeks ago as an annual supplement by the 
Street-Railway Journal. 

Fifteen years ago I ventured to express the opinion 
that the main future of electric engineering lay in 
the direction of haulage, and the transmission of 
power for other mechanical purposes. The progress of 
events has developed nothing to change this view. During 
the last ten years, electric lighting has occupied chiefly 
the energies of European engineers; but there are very 
evident and somewhat narrow limits to the business of 
electric lighting by present methods, and the growth of 
invention in incandescent gas lighting is likely to make 
these limits a great deal narrower than had been hoped 
for by electricians a few years ago. Recently estimates 
were made for the radical and liberal improvement of the 
lighting of a large installation at present illuminated by 
ordinary gas jets. It was found that the outlay required 
for the desired results by electric plant would be from 
eight to ten times that required if incandescent gas lamps 
were employed ; while the annual cost in interest, depre- 
ciation, &c., wages, and materials, would be with electricity 
more than double that with incandescent gas. Another 
more curious illustration may be cited. A certain engi- 
neering station was lighted with oil lamps. Although the 
lamps were of good construction, it was decided to sub- 
stitute electricity; and, although there was ample excess- 
steam generating plant already in sitz, oil engines were 
employed to drive the dynamos. The result was that the 
engines used more oil of the same quality than the lamps 
had previously used, and the illumination was not so good 
as before. The field for the transmission of mechanical 
power by electric current is practically unlimited. The 
possible progress of its competitors, namely, transmission 
by shafting, spur and belt gearing, air, water, or other 
fluid, is about exhausted; no important further improve- 
ments in these directions are probable, and the conditions 
under which they are, or can be, fairly efficient are now 
tolerably well and certainly known. 

The use of electric power for passenger and freight 
locomotion may be said to be still in its first infancy. 
The first really altogether satisfactory form of electric 
locomotion was in launches, the secondary battery method 
having for boating many advantages not appearing in 
land locomotion, and most or all of those special dis- 
advantages which have made it a failure on tramways 
being absent. Sir William Siemens’ launch on the 
Danube at Vienna during the Exposition of 1883 was the 
parent of the splendid flotilla of launches and gondolas on 
the picturesque lakes of the World’s Fair at Chicago in 
1893. 

In spite of the original tramway installations in Ireland, 
and the various interesting and instructive short lines in 
Germany and Switzerland, no fair-minded observer can 
dream of denying to the United States the honour of 
practically solving in a commercially successful form the 
great problem of light railroad traffic with electric pro- 
pulsion. The honour belongs quite as much to the people 
as to the engineers of the States. It is due to no want 
of skill on the part of German, French, and English 
engineers, that electric tramways have only now begun to 
show a prospect of making some headway in our Old 
World. It is the conservatism, the hardly vanquished 
prejudices against all new things, of the English people, 
that have prevented English engineers seeing a pro- 
spect of profit in devoting their time and energies to 
the promotion of electric locomotion in this country. 
The American people are not without these same 
prejudices; they operated there severely against the 
first introduction of the new style tramway. But 
resistance of this kind dies out more quickly in the 
rapid and feverish life-conditions of the States; and 
luckily for the juvenescent growth of electric trac- 
tion, the American public has never demanded the 
same almost absolute safe-guarding from accident that 
has been insisted on in European railway traffic. 
Thus the overhead system met no such strenuous and, 
to a certain extent, unreasonable opposition there as it 
is now receiving, and will receive for many years 
yet, in this country. It is the cheapness of the over- 
head system that has been the essential and critical con- 
dition that has led to practical success in America. The 
whole American railway system was born, and could 
never have grown to adolescence, except under conditions 
of cheap construction and moderately low operating ex- 
penses. The main steam railroad systems have now 
grown to mature strength, and during the last decade 
have gradually thrown off these hampering conditions of 
their youth; so that there are now thousands of miles of 
railroad in the States as well ballasted, railed, bridged, 
and engined as any in Europe. The electric tram- 
Way systems are passing through the same sort of 
history. Every year the cost per mile is becoming 
more expensive, and the engineering standard of 
efficiency, safety, and general excellence is being rapidly 
raised. In European electric engineering — inclusive 

of lighting—our public has endeavoured to impose 
upon us from the first conditions of comparative per- 
fection, which up till now, or recently, have offered 
no reasonable prospects of commercially profitable in- 
vestment. These councils of perfection have undoubtedly 
greatly delayed the dawn of the new era. On the other 
hand, it may be opined with, perhaps, as little doubt, 
that they have increased to almost a certainty, the pro- 
bability of steady and rapid progress once a fair start is 
made, on account of the — level of knowledge and 
skilled experience from which we build as our basis. 





The universal American and Canadian experience has 
been, that in the minds of urban and suburban publics, 
the slight disfigurement to the highways and streets— 
which no reasonable person denies—caused by the over- 
head wires, is only a small set-off against the greatly in- 
creased cleanliness, comfort, and speed obtained from 
electric propulsion. The amount of this disfigurement 
varies greatly with the general character and the details 
of the design, and we need entertain little doubt that in 
the near future it will be reduced considerably below the 
degree at which it now stands in the best existing in- 
stallations. In works of this kind municipalities do right to 
insist very strongly on what I may call the esthetic 
rights of the public, which engineers have sinned against 
far too much in the past. In not a few places extensive 
electric light installations have been put up and taken 
down again. But it is safe to say that nowhere where an 
overhead electric tramway has been started and its 
comfort been since experienced, will electric traction be 
subsequently abandoned; although the overhead arrange- 
ment may very well be improved or possibly replaced by 
underground conductors. In 1892, Mr. A. Reckenzaun 
published an excellent treatise giving much accurate 
technical information as regards the constructive details 
of both motor cars and lines. Since Mr. Reckenzaun’s 
book was published there have been many developments, 
but his book appears to be still the best on the technique 
of the subject published in our language, and it is still of 
the greatest value to practical engineers. A new edition 
bringing the illustrations and descriptions fully up to date 
would be very welcome at the present time. 

I believe that the overhead systems in use are still 
capable of very considerable improvement in detail ; and 
that, in spite of the small successful progress made 
hitherto in underground construction, radical changes 
which will solve this problem to the satisfaction both of 
the public and the shareholders will ere long be found in 
operation. At the date of issue of his book, Mr. 
Reckenzaun seemed to believe in such future improve- 
ment of secondary batteries as will still give them a 
chance for tramway purposes. I confess I do not 
share these sanguine expectations, although I fully 
admit the useful sphere of activity of accumulators for 
water traffic, and, of course, for many land purposes 
outside the running carriage. 

In the coming English development of urban and 
suburban electric traffic, English engineers and financiers 
will have the benefit of experience accumulated over a 
very large area in the United States and Canada. It 
may surprise many of your readers to learn that there are 
now at work in the United States over 12,100 miles of 
electric street railway, and in Canada about 450. A 
study of the statistics given by the Street Railway 
Journal in its supplement entitled ‘‘ American Street- 
Railway Investments,” is of the greatest interest. I 
can only here give the briefest réswmé of the more im- 
portant results, but a detailed examination of the volume 
will well repay engineers who may be looking forward in 
this direction. The mass of information supplied may be 
judged from its being packed in condensed form into 274 
large quarto pages. All the more important systems of 
urban railroad are shown on excellent maps, many of 
them to large scale. The information is fully up to date, 
viz., May 31st, 1896; but naturally in the majority of 
cases it is by no means complete or detailed. Still, 
what is given is sufficient for many purposes ; and it may 
be surmised that in those cases where few figures have 
been obtainable, they have been either of little importance, 
or else referred to cases which have shown no satisfactory 
measure of success. Much as we might like to learn 
about these latter as being often more instructive than 
those where complete success has been attained, it is 
obvious that it would be impracticably difficult to obtain 
figures of recent date. The mass of statistics given in 
the above volume is summarised to a certain extent in 
the July and August issues of the Street - Railway 
Journal. 

While there are in the United States at this date 
12,133 miles of electric railroad, the horse-tramway 
mileage is no more than one-tenth of this, viz., 1219; 
cable mileage, 599; and ‘miscellaneous,’ which I 
presume means for the most part steam, is no more than 
519. Thus, out of a total of 14,500 miles of single track 
84 per cent. is now electric. This mileage, owned by 
916 companies, is worked by 26,242 motor cars and 8729 
trail cars. This gives 2°09 motor cars per mile, and 0°72 
trail cars per mile. The capital employed on this 
mileage is about £231,000,000, or nearly £19,000 per 
mile. This capital is nearly equally divided between 
share capital and one or other form of borrowed capital. 

The New England States have within their boundaries 
1729 miles out of this electric total, this figure being 
largely brought up by the 1093 miles in Massachusetts. 
The Eastern States have 3884 miles, of which 1382 are 
in New York State. The Central States lead the way 
with 4105 miles, of which Ohio owns 1073. The 
Southern States own only 793 miles, and the Western 
1622. 

These different sections of the country spend very 
different amounts of capital per mile upon their roads. 
Thus, while the average is £19,000 per mile, the maxi- 
mum, £36,500, is found in New York; over £27,000 
prevails in Pennsylvania, Columbia District, and Illinois ; 
about £23,000 in Rhode Island, New Jersey, Minnesota, 
and Louisiana; from £15,000 down to £10,000 per mile 
applies to some 5000 miles, and this figure goes down as 
low as £3500, this being the average for 49 miles in Florida, 
of which 37 are electric. Here, however, there are only 23 
motor cars for the 37 miles; while on those lines absorb- 
ing the greater capital the number of cars per mile is well 
above the average of 2°09. For instance, in New York 
State it is 3°38, and in Pennsylvania 2°53. In Illinois, 
however, where the employed capital is over £27,000 per 
mile, the ratio is 2°03 motor cars per mile, that is, slightly 
under the average. But in this case there are 1°5 trail- 
cars for each motor car, a very abnormally high pro- 





portion—the average being 0°35 trail car per motor car. 





The evident reason for the low proportion of motor. cars 
and the high proportion of trail cars is the extremely 
level nature of the country. Of the 877 miles in Illinois, 
597 are within the Chicago system, which may be 
described as dead level, and outside Chicago there are 
none but the easiest gradients. 

Of the 916 electric. tramway companies, only 215 
have supplied particulars of working costs and receipts 
in complete enough form to enable deductions to be 
drawn. Of these, 35 have done so for the last year only ; 
53 have done so for two years only; 31 for hres years 
only ; and 96 give four years’ reports. Of course, the 
one year’s reports are not so valuable as those issued for 
a longer period ; but it is most interesting and instructive 
to compare the results, and it is possible to draw from 
the comparison conclusions as to the direction of progress 
and development which have a fair degree of probability. 

I here endeavour to give the results of my analyses 
of these results in as simple and comprehensible a form 
as possible. To facilitate reference, it may be useful to 
— the four classes of reports, A, B, C, and D; 
thus :-— 


(A) Four years’ reports of 96 companies. 
(B) Three _,, » 9%+31=127 ,, 
(C) Two ns » 127+ 583=— 180 ,, 
(D) One " » 180+ 35 = 215. ,, 


The following table gives the miles of track appearing 
in these reports :— 


TaBLe 1.—Miles of Single Line. 


A B Cc D 
Electric ... ... 2291 3157 3847 4291 
Increase ... 866 690 444 
Home... «. Ti 414 566 611 
Increase... 93 152 45 
i eee” 162 195 277 
Increase... 15 33 82 
Miseellaneous... 207 209 234 243 
Increase... 2 25 9 
Total a 3942 4842 5422 
Increase... 976 900 580 


Although these reports cover no more than three- 
eighths of the total mileage in the States, still they may 
be considered as fairly representing the proportionate 
progress in the various modes of traction. It is evident 
that the increase of over 80 per cent. in a three year 
period is almost entirely due to progress in electric 
traction. The increase in electric mileage shown here is 
87 per cent. 

The capital employed under these four headings, 
roughly translated into English money, is as follows :— 


TABLE II. 


A B Cc D 

Total capital z £ £ £ 
(shares and debt) 70,850,000 86,790,000 110,160,000 122,770,000 
Ditto per mile ... 23,900 22,000 22,800 22,600 

The share capital included here is the paid-up, not the 
subscribed capital. 

This table includes the lines operated by every kind of 
traction, but as electric traction covers from 75 per cent. 
in A to 80 per cent. in B of the total mileage, the amount 
stated here per mile may be taken as nearly accurate 
for the electric roads separately. The increased capital is 
not quite in proportion to the increased mileage. The 
increase of 866 miles from A to B appears to have been 
accomplished at the cost of £18,400 per mile. 

In the next Table III. I have tabulated the annual 
receipts and expenses obtained from the above reports. 
I have reduced them to English money per mile, as 
this is what is of direct technical interest to engineers, 
and I have omitted all fractions and small quantities— 
as has also been done in Tables I. and II. I have not 
included class D in this table, as one year’s receipts and 
expenses are of little interest. 


TABLE III.—£ per mile per annum. 


A B Cc 
Gross receipts ... ... ... 3620 3280 3340 
Working expenses... ... 2250 1970 2020 
Fixed charges ... ... ... 697 708 825 
Total annual cost... ... 2947 2678 2845 
Net income... ... ... ... 673 602 495 


Here, unfortunately, tke phrase “fixed charges” is 
somewhat indefinite; it does not appear to mean the 
same in all reports. In all cases it appears to include 
interest, or other charges upon the funded debt; that is 
to say, upon nearly one-half of the employed capital. But 
in some cases it includes fair depreciation on plant, &c., 
and in others no allowance for depreciation of any kind 
appears to have been included in the accounts as reported. 
Of course, its inclusion or omission would wholly change 
the character of the “‘ net income.” In many cases the 
company owns so much line, and leases so much more. 
The rents paid on the leased lines are presumably 
included in the fixed charges. The proportion of leased 
to owned lines no doubt considerably influences the 
ratio of fixed charges. 

In Table IV. are given the percentage ratios to total 
capital, to share capital, and to gross receipts. Here 
again minute accuracy is of no real interest, and only 
rounded-off figures are inserted. 


TABLE 1V.— Percentage Ratios. 


A B Cc D 

Gross receipts to 

total capital .. 15°38 ... 14°99 ... 145 ... 140 
Working expenses 

to gross receipts 61°3 ... 60°99 .. 61°0 ... 61:1 
Fixed charges to 

gross receipts ... 21°] ... 219 ... 250 ... 2490 
Netincome to gross 

eee. ITS... BD... MOS oes 
Netincome to share 

capital (paid up) 56 .. 51 ... 40 ... 398 


It is necessary to explain that the tables I have given 
refer to the operations during the year 1895-6, and. to the 
status at the end of that year. The ccmparison is much 
clearer, and less ambiguous, and fairer, if made between 
the different classes A, B, C, and D for one year than if 
made, for instance, between the average of the four 
years of A and the average of the two years of C. 
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Table IV. does not show directly the differences between 
he working of the older and that of the newer lines, 
because B includes the lines in A, and C includes all 
those in B. In ratio of working expenses to gross 
receipts. the drop of 61:3 (A) to 60°9 (B) really means 
that the 31 three-year-old companies (B minus A) gave 
58 per cent. as this ratio in 1895-6. Similarly the two- 
year-old lines (C — B) gave 61} per cent. as this ratio, and 
the one-year-old (D—C) gave the same, 61} per cent. The 
low ratio, 58 per cent., is for the same lines—866 miles— 
as gave—see above —the low capital expenditure of 
£18,400 per mile. } 

On the other hand, in the ratio of fixed charges to | 
gross receipts the rise from 21°1 to 21-9 (A to B) really | 
means that the three-year-old lines made this ratio | 
27 per cent., and similarly for the two-year-old lines, | 
made it 38 per cent.; both these in the year 1895-6. In| 
the same year this ratio for the one-year-old lines was 
25 per cent. This suggests the influence of a prudent 
resolve to check the rapid rise of fixed charges that had 
become plainly visible in the previous years. If we had 
space to exhibit this ratio from year to year, this rise 
would be recognised more readily. For the four-year- 
old companies for the four successive years it was 17:3, 
17-9, 20°4, 21:1. 

Thus there has been a serious rise in this respect in 
the management of all the companies; but the chief 
reason for the rise in the average is the ever-increasing 
expensiveness of the organisation and equipment of the 
more recently-established lines. The others may possibly | 
have had to follow suit for competitive reasons. It is to 
this rise in the fixed charges that is evidently due the 
fall in the net earning on share capital; this is not due 
to increasing working expenses, these remaining steady | 
in proportion to receipts. 

In Table V. I have worked out these percentages for 
1895-6 from the last reports of thirteen of the largest in- 
dividual electric railway systems, together with the total 
and the electric mileage, the motor and trail cars per 
mile, and the capital and gross receipts per mile. I 
have also added a column, “Cost of Road and Equip- 
ment per mile Owned.” This can only be taken as a 
roughly approximate figure, somewhat indefinite in 
meaning. For instance, sometimes power station build- 
ings seem to be included, and oftener these are not so | 
included. Much of the line, also, is leased, and as the 
earnings depend as much upon the leased as upon the 
owned lines, the figures in this column have no very in- 
timate relation to those in the succeeding columns. All the 
figures are well rounded off, and as these and most of | 
those in the other tables are the results of my own cal- 
culations, the Street-Railway Journal must not be held | 
responsible for their accuracy, although it is upon the 
reports given by it that our tables are based. 

San Francisco has over 100 miles of electric tramway, 
and St. Louis over 200; but the accounts being split up 
between many companies, and greatly complicated by the 
admixture of other systems than the electric, we have 
not included these towns. The surface tramways of 
New York are now being converted to the electric 
system, but the conversion has not yet proceeded to a 
sufficient extent to present any instructive results. 

A careful inspection of this table will prove most 
interesting. Chicago, Montrcal, and Toronto come easily 
first in profitable working. Chicago City and Montreal 
have kept down “fixed charges” to an extremely low 
percentage; but the prime condition of special success is 
heavy traffic per mile. Boston West End heads the list 














HARBOURS AND WATERWAYS. 


The Clyde.—The works of construction of the large docks 
at Cessnock are so nearly approaching completion that the 
copestone of the third basin was laid with some ceremony by 
Sir James Bell, at the annual inspection of the Trust a short 
time since. The works were commenced about six years ago, 
the Act having been obtained in 1883. Three years after 
the commencement, the copestone of the first basin was laid; 
the second basin was completed more than a yearago. The 
first steamer was berthed in the North Basin in 1892. There 


| yet remains a large quantity of dredging in the South Basin, 


and sheds to erect and other fittings to make the dock com- 
plete; but the quay walls are practically complete, and the 
other works are being pushed on with much vigour. All the 
accommodation that these docks will afford will be needed if 
the traffic continues to increase at the present rate. The 
first year’s working of the part of the dock opened in 1892 
yielded a revenue of £3000. In 1894 the revenue was £16,000, 
and in 1895 £26,000. This year approaches £40,000. The 
revenue per lineal yard of quay is as yet only about £34; 
whereas at the older docks, at Queen’s Docks, and the 
Broomielaw, it has reached £47. Some interesting statistics 
were given at the ceremony as to the development of the 
traffic on the Clyde. In 1771, the first year of which there 
is a complete record, the revenue was £1044; in 1861 
it had reached £100,000; in 1877 the revenue touched 
£200,000; in 1888 it reached £300,000, and last year it 
amounted to £405,000. Thus one-seventh of the whole 
revenue received during the 126 years of the existence of 
the Trust was earned in the last four years. Another fact 
which shows the enterprising spirit of those who have control 
over this great Trust may be quoted. In the year 1870 the 
lands on which the new docks are built came into the market 
for sale. Sir James Bain, Sir James Lumsden, then Lord 
Provost, and Mr. James Allan, of the Allan Line, foreseeing 
that these lands would before long be required if the trade of 
the Clyde continued to develope at the rate it was then doing, 
and aware of the fact that if the Clyde Trustees came into 
the market as purchasers the price would be very greatly 
enhanced, bought the land privately, and afterwards placed 
it at the disposal of the Trust at the cost price. The Trust 
at the time was burdened with a debt of two millions, and 
had then in immediate contemplation the expenditure of 
another million in the construction of the Stobcross Dock 
and other works. If these lands had not then been purchased 


| for harbour purposes they would rapidly have been covered 


with buildings, and any direct extension must have been 
driven to an inconvenient distance down the river. The 
Trust accepted the purchase, the average price being 7s. 7d. 
per square yard, a portion not required since being sold 


| at 40s. 


Liverpool.—The annual accounts of the Mersey Docks and 
Harbour Board ending in July last show a surplus revenue 


| of £176,526, the revenue amounting to £1,367,373 and the 


expenditure to £1,190,847. The dock dues show a decrease of 
£56,368, owing to the reduction in charges made on certain 
goods and on the tonnage of vessels to meet the competition of 
the Manchester Ship Canal. The present debt of the Trust 
is £21,911,190. The revenue and tonnage of the port has 
been steadily increasing since 1872, when the revenue was 
£831,173; in 1882, £929,643; in 1892, £1,066,329; and in 1895 
to £1,000,375. The tonnage in 1876 was 6,805,970; in 1886, 
8,370,723; in 1896, 11,046,459. This shows an increase in 
revenue during the last 24 years of about 62 percent. The 
increase in the revenue, satisfactory as it is, is not so great 
as at Glasgow, where, as by the figures given above, the in- 
crease during the past 20 years has been over 100 per cent. 
Bristol.—The Corporation here have approved of a scheme 
prepared by the Dock Committee for the construction of a 
railway to connect the harbour railway with the Portishead 
line by means of a swing bridge across the river Avon; the 
construction ofa towing path between this railway and the 




















TABLE V. 
a cila 7 J pecans Lae: tetga a aa f iby Reb | z ie | + oa n Py 5 5 
| Ee ged] Bs [wh 5) BRE FS 
| + 3 se |2852| 428 253 
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5 gi [ek8s| Fee | 228 
of | Ape w S| HBS 2» 5 
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IO ae 65 65 15 0°15 12,800 13,400 -- — — —- 
Baltimore Traction ... ... ... 101 33 0°36 0°42 —- _ 2,340 54 35 ll 
Boston West End... ... ... ... | 250 250 6°9 == 19,400 14,200 6,200 73 10 17 
Lynn and Boston ... ... ... ... | 153 | 149 2°3 0°52 8,340 | MEO 1,800 57 28 15 
Brooklyn Heights .. ... ... ... | 204 | 204 8°45 0°10 *3,700 *19,000 4,000 68 *5§1 17 loss 
nt Seen 143 1°35 0°43 14,600 16,400 1,900 48 31 21 
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* Capital includes ‘bills payable, as the bulk of the liabilities are in this form. The whole line is leased, and “rentals” 


form 80 per cent. of the fixed charges. The cost of road given is almost wholly that spent by the lessor. 


+ Includes buildings and real estate. 


in this respect with over £6000 per mile of gross receipts, | 
but the working expenses are excessive—73 per cent. of 
gross receipts, and 23 per cent. of the employed capital— | 
and, therefore, the net earnings are brought down to | 
17 per cent. of gross receipts, not so much as one-half of | 
those made in North Chicago. Naturally, withthe heavy 
receipts per mile, we find a large ratio of motor cars to 
mileage; but the highest ratio, viz., 8:45 motor cars per 
mile, is found on the unfortunate Brooklyn Heights 
system, which, in 1895, worked at a loss of 17 per cent. 
of gross receipts, chiefly on account of the excessive | 
rental of 1,%5 million dollars paid to Brooklyn City Rail- | 
road Company for the use of its lines. It owns the | 
modest mileage 1:17, and leases 204 miles from the | 
Brooklyn City Railroad Company. It is clear that the | 
working or ‘‘ operating” expenses should not rise above 
60 per cent. of the gross receipts. 


} 
| 








SNODLAND BripcE.—In the account we published in our last 
impression of this bridge, the designer of it, Mr. Henry Wood- 
house, was incorrectly said to be a Member of the Iastitution of | 
Civil Enginsers, 


| 





river, and a widening of the Cumberland-road ; also of coal 
tips at Ashton Fields, and a railway to connect the same with 
the dock system; and a timber wharf and stacking yard at 
the floating harbour. It has also been determined to extend 
the pier at Avonmouth, so as to facilitate the entrance of 
vessels to the lock, and to enable it to be used for embarking 
and landing purposes. The most prominent feature of this 
scheme is the proposed creation of a wharf 1700ft. in length, 
affording deep water accommodation to the extent of 22ft., 
the greatest draught of vessels that can be taken into the 
harbour. This wharf is expected to be of great advantage to 
the timber trade, the import of which, for the want of better 
dock and railway facilities, has greatly fallen off in recent 
years at the docks at Bristol. 

Hull.—When the Act was obtained by the North-Eastern 
Railway Company for acquiring the old Dock Company’s 
estate at Hull, a clause was inserted at the instance of the 
Corporation, stipulating that a sum of £500,000 should be 
expended on the docks to bring them more up to modern 
requirements. During the three years that have elapsed, the 
company have been expending money on improvements with 
the object of enabling them to cope better with the traffic, 
and in maturing a scheme of permanent improvement. The 
works, which have been in hand for some time, for the im- 


eekly ona of the dock accommodation of the fishing trade 
ave been seriously delayed by the accident which happened 
by the collapse of the extension gates at the St. Andrew’s 
Dock, the construction of the dam necessary for the repair of 


this disaster having occupied considerable time. The North. 
Eastern directors have recently had an interview with the 
Corporation and the Humber Conservancy, and laid before 
them the plans which have been prepared by Mr. Wolfe Barry 
with the view of carrying out their statutory obligation, 
The scheme includes- the construction of a wall runnin 

along the river from the western extremity of the William 
Wright Dock to the entrance to the Victoria Dock, a distance 
of nearly two miles, and projecting from the present line of 
wall at the widest part 250ft. opposite the entrance to the 
Humber Dock. This will enable the quays of the Albert and 
William Wright Docks, which are very restricted at present, 
to be widened. The scheme also includes the construction 
of a lock, connecting with the Albert Dock, making it acces. 
sible to the largest modern vessels; a basin nine acres in 
extent for additional berthing accommodation; a new 
entrance to the Humber Docks and the docks connected 
therewith, whereby steamers trading between Hull and the 
continental ports will be able to arrive at or depart from the 
docks at any state of tide. It is also proposed to erect pump. 
ing machinery to keep the water in the docks at the level of 
ordinary spring tides. The principal business of the con- 
tinental traders is done at the Prince’s and Humber Docks, 
and the extension here is intended as a convenience to the 
fruit merchants and general traders and the vessels of Messrs, 
Wilson and Co., the largest private shipowning firm in the 
country. By the construction of the tidal basin a connecting 
link will be formed between the western and town docks, 
access between which can only now be obtained by vessels by 
going out into the Humber when the tide permits. The 
scheme will involve a considerable alteration of the Corpora- 
tion Pier, which as at present constructed would be 260ft. 
within the line of the proposed river wall. It is proposed 
that this pier shall be extended to within about 50ft. of the 
new wall, so that the ferry steamers could berth clear of the 
traffic passing up and down the river. The question that 
will occupy the attention of the Corporation and the Conser- 
vators of the river is the effect of the contraction of the 
waterway of the Humber by the projection of the new river 
wall upon the river, and on the entrance to the Alexandra 
Dock. The cost is expected to reach over half a million of 
money. 

Lynn.—Trade at this dock has been rapidly improving 
during the last few years, and especially since the channel 
upto Lynn has been lighted. At the half-yearly meeting, 
the directors were able to announce the payment of the inte- 
rest in full on the preference stocks, with a considerable 
balance to carry forward. The increase in imports over the 
corresponding period of last year was 52,522 tons, consisting 
principally of grain and oilcake; and in exports of 10,803 
tons, consisting chiefly of coal. 

Goole.—During the past five or six years, trade has in- 
creased so rapidly at this port that the extra dock accommo. 
dation provided a short time ago is already becoming inade- 
quate ; and the Aireand Calder Navigation Company intend 
shortly to construct another dock. 

Aberdeen.—F rom a report recently made by the harbour 
engineer, it appears that the graving dock belonging to 
the Trustees, erected in 1885 at a cost of £54,300, is 
in a very precarious condition. Iu all directions the struc- 
ture is giving way. The bottom is reported to be in 
many places practically without foundation. On the floor 
being bored through, water burst up after the tool had gone 
only 5in., and below this the foundation was found to consist 
of loose material. The sides have bulged out considerably, 
and the masonry to which the entrance gates are hung is 
giving way and moving forward. Fear is also entertained 
that the wall separating the graving dock from the Albert 
Basin will collapse. It is estimated that to put this dock 
in a sound condition a sum of £68,000 will be required, and 
that to construct a new dock will cost £118,600. 

Hastings.—Notwithstanding the difficulty experienced in 
raising a loan in the public market for the proposed new 
harbour, work has been commenced by Messrs, Punchard, 
McTaggart, and Co., the contractors. The works now in pro- 
gress consist of the construction of two piers, the eastern 
being a concrete extension for 610ft. of No. 2 groyne; and the 
western, and larger one, consisting of a curved arm running 
outwards for 1750ft. These piers will enclose a high-water 
area of about 26 acres, with a depth of 14ft. at low water 
spring tides at the entrance and from 10ft. to 12ft. at the 
landing quays. The harbour it is expected will afford 
facilities for continental traffic and yachts. 

New York.—The proposed works for the improvement of 
the harbour have received the sanction of the Secretary for 
War and are to be commenced forthwith, tenders having 
been asked for. The improvement includes the dredging of 
the Bay Ridge and Red Hook Channels at the entrance to 
the port, near the Brooklyn shore, to a uniform depth of 
26ft. at low water, over a width of 400ft., being an increase 
of 5ft. on the present depth. The maii channel from the 
Narrows to the sea, which wa3 dredged a few years ago to a 
depth of 30ft. at low water over a width of 1000ft., is to be 
surveyed with a view to increasing the depth to 35ft. Since 
this channel was dredged through the sand and mud of the 
estuary from 22ft. to 30ft. it has been maintained without 
any difficulty. The reef off Sunken Meadow at the Hell Gate 
entrance to the harbour is also to be removed to a uniform 
depth of 18ft.; and the channel through the Harlem River, 
which is now only 12ft. deep and 150ft. wide., is to be enlarged 
to a depth of 15ft. over a width of 200ft. 

Cuaxhaven.—The new docks which have been under con- 
struction for the last five years are nowcompleted. The area 
of the new docks is about 15 acres, and the depth of water 
26ft. The cost, which amounts to £350,000, has been 
defrayed by the City of Hamburg. 

Ostend.—The Belgian Government are about to commence 
the construction of an extensive system of docks and quays, 
estimated to cost over £3,000,000, which are intended to 
supersede the quays forming the old harbour. The docks 
will extend inland nearly two miles. A large number of 
houses will have to be removed, over 100 already having been 
pulled down. Large warehouses on the model of those at 
Antwerp are to be erected on the quays, round which a com- 
plete system of railways is to be installed. Dry docks are to 
be constructed on the north-east side of the port. The old 
dock in front of the railway station is to be filled up. A 
boulevard in a direct line from the railway station to the 
Kursaal is also to be constructed. 








Tue Bolton Town Council have decided to borrow 
£30,000 for electricity pu , and £10,000 for extension of sew- 








age undertaking at Back-o’-th’-Bank, 
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HEATING APPARATUS—MANCHESTER HEAD 
POST OFFICE. 

Ir is the practice in the Post-office, and a very commend- 
able one, to utilise the exhaust steam from non-condensing 
engines in every case possible, for the heating of the build- 
ings in which they are situated. The opportunity of 
installing the necessary plant arises usually when engines and 


dynamos are put down for electric lighting and power, when | 


new Offices are built, or when existing ones are extended. 
Previously the heating in such cases has been accomplished 


by employing a system of cast iron pipes of large bore con- | 
nected to an ordinary tubular exhaust steam heater, the | 


resulting circulation of heated water at low-pressure convey- 
ing heat to the various rooms and offices by natural circula- 
tion. This system has been used with considerable success 
at the General Post-office East, St. Martin’s-le-Grand, and at 
the new provincial offices in Birmingham, Leeds, and 
Glasgow. 

Within the past twelve months a fine new electric generat- 


Our illustration is of these injectors and their equipment. 
They are connected above to the live steam pipes and the 
circulating heating pipes, and below to the main exhaust 
steam pipe from the electric lighting and pneumatic service 
engines, suction and discharge water pipes, and waste pipes. 
The heated water, after being passed through the circulating 
pipes, is returned by means of the common discharge pipe to 
a large cooling tank, 45ft. long, placed in one of the open 
areas against the street. The object of this tank is to cool 
the water so that it can be again taken up by the injectors 
| and thus kept constantly circulating without waste. If the 
| boiler feed water were taken from the returned heater, and 
the quantity so withdrawn made up by cold water, the cool- 
| ing tank would probably not be required. For various 
| reasons, however, it was not feasible to do this in the case of 
| the Manchester Post-office installation. Each injector is 
provided with a pressure gauge and thermometer between its 


| delivery outlet and the distribution boxes to which the 


circulating pipes are attached, and a weighted bye-pass valve 
is also fitted, which will pass a part or all the water delivered 


pr Lageg s  egl serie parobon he Spry creer’ aa Pd | at once to the common discharge pipe if circulation through 


: : : Aiea | the heating pipes is retarded or stopped. Each circulating 

= was already equipped with Stainton’s og ape | pipe at its discharging end is provided likewise with a ther- 
eating system, there being four large furnaces in me ase- | mometer and a hand-wheel screw-down valve. By means of 
ment and @ number of circulations of small Ae wm i] Pay these measuring and controlling devices the temperature of 
Sen oe ig rg emt om se “ee 6; each pipe and the flow of water therein can be regulated with 
desea the ao ‘Whes the 7 io rr “hago: dar coe | the greatest nicety; in fact, this facility of regulation and 
hens hepa were Saunt, the ; ace the iene ied | the consequent thorough and independent control of the 
bein needed for the new boilers. It 208 ho mi that the temperature of each circuit is one of the special features of 
B : rag. | the system. Its other features are its compact form, and the 


exhaust steam could be made to serve the same useful A . beeen? ~ 2 - 
purpose of heating as elsewhere, but the Post-office engineers | poe Ag fuel required for working independent heating 


and their confréres, the officials of the Office of Works, who | = P 

are responsible for the erection and maintenance of post- | . There is a great deal of bright gun-metal work about the 
office buildings, were confronted with a difficulty. It would | injector plant; and being fixed against a backing of white 
have been a troublesome and expensive work to pull out the | glazed tiles, it presents a very pleasing and attractive appear- 
old pipes and put in new ones of larger bore to utilise the | 4nCe. In design and workmanship it reflects the greatest 
exhaust steam in the manner already well known and under- | credit on Messrs. Holden and Brooke, the makers. 

stood. It was also obvious that the old pipes of small bore| Exhaust steam is supplied to the injectors by branch pipes 
connected up to a heater of the usual type would have given | 1, 2, 3, and 4, leading off from the main exhaust pipe from 
results quite inadequate for the heating of the building. As | the electric light and pneumatic engines. 5 is the main 
@ consequence of this dilemma instructions were about to be | water supply pipes, and 5! the branches from it to the various 
given for the re-erection of the old heating furnaces, when it | injectors. 6 is the main overflow pipe, and 6! the four 
occurred to Mr. J. W. Curra, one of the Post-office engineer- | branches. The injectors deliver through the back pressure 














ing staff, at St. Martin’s-le-Grand, that by means of a system 
of exhaust steam injectors, a cheap heating service, and on a 
positive principle, could be secured, and the existing pipes 
retained and properly utilised. Authority was obtained to 
make a trial, and Mr. R. G. Brooke, of the firm of Messrs. 
Holden and Brooke, of Salford, Manchester, was induced to 
lend his experience to the perfecting of the method. 

Messrs. Curra and Brooke made a series of experiments at 
the Manchester Post-office in July, 1895, and thereby demon- 
stated the practical success of the system. As a result, the 
heating plant which we illustrate has been erected. 

There were in all some 24,000ft., or nearly 44 miles, of 
wrought iron pipes fixed in the building. These were divided 
into twenty-eight separate circulations, sixteen pipe circuits 
Serving the sorting-office and adjacent rooms on the ground 
floor, and twelve serving the instrument room on the second 
floor. The experiments showed that it was advisable to con- 
vert these twenty-eight circulations into fourteen. It was 
also found desirable to use a combined exhaust and live steam 
Injector instead of the simple exhaust steam injector first 
contemplated. The main reason for this change lay in the 
Possibility that the supply of exhaust steam alone might not 
at all times be available for the purpose. It was also decided 
to use four injectors for heating the circulating water, two 

ing connected to the instrument room circulations, and 
two to those serving the sorting-office and adjoining rooms. 
These injectors will together circulate through the pipes a 
total of 2000 gallons of water per hour, at an initial tempera- 

oe about 200 deg. Fah., when using exhaust steam 














valves and pipes 7 into distribution boxes 8, from whence the 
hot water is distributed into the flow pipes 9, 91, 9°, &c., of 
the various circuits. The pressure gauges 10 show the fric- 
tional resistance in the circuit pipes, and the thermometers 
11 the temperature of the water as it enters the pipes. 12, 
121, 12", &., are the return ends of the various circuits 9, 9}, 
&c.; and the thermometers 13, 13!, 137, &c., show the tem- 
perature at which the water leaves the pipes. This tempe- 
rature, or, in other words, the amount of hot water passing 
through each pipe, being regulated as required by means of 
the valves 14, 141, 142, &c. By means of these thermometers 
and valves the temperature of each circuit, and consequently 
of each room, throughout the building B is under positive 
control, and capable of instant variation. The return water 
enters the pipe 15 by means of the branches 15!, and passes on 
into a large tank, through which, after having quietly circulated 
and cooled down, it returns to the injectors again through the 
pipe 5. Incase the various valves are so closed that the water 
delivered from the injector cannot get through, weighted bye- 
pass valves 16 are provided to enable a part or the whole 
of the delivery to “short circuit” into the return pipe 15; 
18 are the wing valves controlling the exhaust steam; 194 
steam pipe and valve to work the injector by ordinary live 
steam in case the engines are not working, and 20 valves, 
supplying a small live steam jet sometimes placed, as in the 
present case, in the injector to give additional force to the 
injector when such is required. If required the injectors 
may also be employed for feeding the boilers direct as well as 
supplying the heating pipes, but this is not done in the 
installation under notice, 








ROAD AND RAILWAY COMMUNICATION IN 
HUNGARY. 


(By our Special Commissioner.) 


Bots internal and external communications are recog- 
nised as of consummate importance by the ruling autho- 
rities in Hungary, and vast sums of money are expended 
on improving old highways or making new ones, as, in 
fact, I have already frequently remarked in many of my 
previous notices. 

In the Millennial Exhibition, which closes at the end of 
this month, these matters constitute Group X., and the 
significance attached to this group may best be gathered 
by referring to the plan in Tue Enorneer of July 3rd. 
On this road and railroad exhibits occupy the building 
marked 118; in 121 and 122 are objects relating to vehi- 
cular traffic ; in 197 the mercantile marine is housed; in 195 
canal, river, and lake transport ; and in 81 are models, &c., 
connected with the regulation of waterways ; in 131 the 
postal and telegraphic exhibit, which is the larger build- 
ing, suituated between numbers 148 and 121; and of this 
liberal allowance of space some 8000 square yards is 
devoted to matters connected with the regulation and 
control of traffic. When it is remembered that these 
exhibits do not include naval and military transport, and 
that incidentally matters relating to means of communi- 
cation are encountered in many other halls and exhibits, 
it will be fully realised that these matters occupy no 
secondary position; and although I have casually 
mentioned them before, they are worthy of more detailed 
attention. As in this direction, too, there is not so much 
of novelty as there is of the enlightened utilisation of 
the means and methods already at the disposal of the 
world at large, I shall, as heretofore, endeavour to 
depict the actual result attained by this sensible method 
of procedure rather than comment on any particular 
method or means adopted, and so deal with the position 
of matters as indicated by the exhibits and statistics, 
rather than with the exhibits, which will, too, very 
shortly cease to occupy that position. 

The roadway exhibit is contributed to by four exhibitors, 
of whom the Ministry of Commerce is the most prominent. 
The exhibit consists of models of various road bridges, of 
iron and concrete bridges, of ‘“‘ Monier ” bridges—covered 
with wire gauze and cement or concrete material—of the 
State stone-breaking establishment, of paving stones, of 
wood impregnating appliances and wood pavements ; photo- 
graphs, plans, &c., of streets and roads ; steam and horse 
rollers, dust, watering, and other such carts ; demonstra- 
ting that all these matters receive due consideration in 
Hungary. 

The roadways in Hungary are classified in six cate- 
gories —(1) State roads of importance to the whole 
country, constructed, controlled, and maintained at the 
cost of the State; (2) municipal roads; (3) roads con- 
necting railway stations with the nearest main street, 
generally controlled by the municipality, but constructed, 
managed, and maintained at the apportioned cost of the 
municipality of the district affected, of the shopkeepers 
and factories benefited, and of the particular railway; 
(4) district roads connecting various parishes, con- 
structed, controlled, and maintained by the group of 
parishes affected; (5) communal roads, those within a 
parish, and made, controlled, and maintained by the 
parish ; (6) private roads, belonging to factories, societies, 
&c., constructed, controlled, and maintained by the parties 
concerned. 

In 1893 there were 4051 miles of State roads in Hun- 
gary, and 758 miles in Croatia and Slavonia, or together, 
4809 miles, and £287,824 had been expended on them. 
In the same year the municipal roads in Hungary repre- 
sented a length of 21,307 miles, and the municipal road 
rate amounted to £667,033. The district roads in Hun- 
gary had a total length of 17,732 miles in 1893. The 
extent of the other roads had not been computed. 

Looking backwards, it is really astonishing to note that 
when the first responsible Hungarian ministry was called 
into existence in 1848, it only took over somewhere 
about 1380 miles of constructed roadways, and to Count 
Stefan Széchenyi is due the credit, well recognised by his 
countrymen, of giving the first impetus to improved com- 
munication by rail, by water, and by road. The scheme 
he prepared, entailing a systematic network of ways of 
communication, included 3750 miles of stone roadways, 
but owing to political disturbances was never carried out. 
Nevertheless in 1851 it was decided that the State should 
take over the most important public roads, and by 1886, 
3225 miles had been taken over, and 33,450,000 florins 
was spent in their maintenance and improvement, whilst 
another 4,600,000 florins was spent on bridges, cuttings, 
and extensions or new roads, somewhat under 1000 
miles of the latter being constructed in the fifteen years 
1881 to 1896. Tolls were abolished in 1854 except for 
some bridges. The cost of maintenance and construction 
of State roads is provided for in the budget. The State 
roads are attended to by scavengers, who each look after 
from about ? to 24 miles, according to the traffic, and who 
work nnder a foreman, there being one foreman to every 
twenty-five miles; the foremen are responsible to the 
engineer attached to the local office. All large works are 
submitted to tender, smaller ones being undertaken by 
the authorities themselves. 

The private exhibitors are Josef Kreszacs, who has 
models of macadam roads and samples of trap metal used ; 
Guido Riitgers, who shows materials and objects pertaining 
to wood pavement, and photographs and data relating to its 
application, the other exhibit of stone breaker and screen 
being from the ‘‘ Union” Maschinenfabrik und Eisengies- 
serie Aktiengesellschaft. So there does not appear to be 
much private competition in the direction of road-making. 
This remark is not, however, also applicable to 
the production of vehicles to run on the roads, for accord- 
ing to the census of 1891, there were no less than 13,318 
wheelwrights employing 5986 assistants, 921 carriage and 
cart builders employing 950 assistants, and two carriage 
factories employing 2147 assistants in Hungary alone; 





and it must not be forgotten that many blacksmiths, 
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saddlers, and other tradespeople also make vehicles of 
one kind and another. But be this as it may, the demand 
for vehicles is great, and is not even covered by the pro- 
duce of all these hands, as may be seen from the statistics 
for 1894, which show that the imports in this direction 
greatly exceed in number and value the exports, except in 
the case of carts, where the export value is greater. Here 
are the numbers :— 


Imports. Exports. 
Pieces. Value £. Pieces. Value £. 
og OE 1,720 ... 161 2,012 
Private carriages 294 14,700 ... 179 8,950 
Sledges... ee | 850... 8 133 
Parts of carts and 
sledges—tonnage 643... 9,803 5075... 7,515 


It may here be remarked that the Hungarians claim 
the discovery of the private carriage for one of their 
artisans, Habermayer by name, who built the first one in 
1515 in tne township of Koes, therefore gave it the name 
Kocsi, whence, it is argued, is derived the German name 
Kutsche, and the English word coach. In spite of this 
antiquity the coach-building industry languished for years 
in Hungary, and has only recently attained the active 
state just indicated. This being the case, it is not 
remarkable to note that there are seventy-nine exhibitors 
in this department. They do not call for special com- 
ment. There were, as might be expected, various exhi- 
bits of sandliiufers, but no auto-cars; and only about a 
dozen of the exhibitors appear to work on what may be 
considered alarge scale. ‘Tram and railway carriages and 
wagons are not included in this section of Group X. 

With regard to railways, the exhibitors are twenty-five 
in number, and the exhibits cover all that can well be 
included in railway matters, and make a bewildering array 
of objects, plans, maps, diagrams, models, &c. The Royal 
Hungarian State Railways have 5570 officials, and 28,830 
under office men and servants, and fourteen workshops, 
employing 6340 mechanics and workpeople, besides 
steam, electric, petroleum, and gas engines. They 
alone provide quite a museum, which gives a very good 
idea of the character and progress of the Hungarian rail- 
ways. The first railway in Hungary—a horse railway— 
was started in 1837. It was to run between Pressburg 
and Tyrnau. The section, Pressburg—St. Georgen, about 
eight miles, was opened for traffic on 27th September, 
1840, the extension to Biésing in 1841, to Cziffen in 1845, 
and the whole line—about thirty miles—on 1st November, 
1848. But in the meantime other lines were started 
from Pest, and on the 15th October, 1846, the first steam 
railway started, whilst on the 20th August, 1848, the line 
from Pressburg to the frontier at Marchegg was. com- 
pleted, the section from Vienna to the Austrian frontier 
having been finished in the previous year. The total length 
of railway built during the period mentioned in Hungary 
was 1153 miles. Some notion of the extent of the ex- 
hibits may be gathered from the fact that they include 
objects, diagrams, plans, models, materials dating from 
that earlier period up to most recent times, when the 
average length constructed per annum is 4374 miles; 
that is since the taking over of the earlier Hungarian 
Railways by the State, in 1891, 16864 miles of railway 
have been constructed, including 67 communal railways. 
At the end of 1894 there were 87163 miles of railway in 
Hungary, of which 4693} miles were owned by the State, 
2428} miles were under State control, whilst 815 miles of 
trunk lines and 7793 miles of communal lines were under 
the control of communal or private corporations. Statis- 
tical diagrams and profiles show that about half the whole 
length of the lines is on level ground, about a third of the 
whole length is on an incline of 5 in 1000, but some 
stretches in the mountains have gradients as steep as 
25 in 1000. Seventy-five per cent. of the total length of 
railway is straight, and on main lines a curve of less 
radius than 300 yards is exceptional; there is one such 
curve on the stretch Piski-Petrozseny of about 206 yards 
radius, and another on the stretch Oravicza-Anina of 
only about 124 yards radius. The narrow gauge com- 
munal—vicinal—railways have curves with an average 
radius of about 218 yards, but exceptionally even as low 
as about 164 yards. 

It seems from models, &c., bridges and other permanent 
way structures were originally mostly of wood, but bridges 
are now all of iron; certain iron bridges even date as far 
back as 1851. The greatest span bridge is that of the 
Algyéer Theiss bridge, which is 100 metres—328ft. lin.— 
long. There are fine models of viaducts with stone pillars 
and iron superstructures. Then as regards tunnels, there 
are seventy-six on the State lines, having a total length of 
about 21,914 yards, on the south line about 395 yards are 
tunnel, and on the Kaschau-Oderberg line there are five 
tunnels of a total length of about 2339 yards. Road cross- 
ings are generally on the level, but where circumstances 
require it the railways pass over or under the roads. 

Most of the lines are single track, although there is a 
good length of double track. The gauges used are the 
normal 4ft. 8}in., and narrow gauges 3ft. 32in., 2ft. 5;",in., 
and 2ft. 54in. The ballast bedding material is river and 
pit gravel, clinkers, rubble, and, in case of the communal 
railways, partly sand. The sleepers are generally of oak, 
although beechwocd and even pine seem to be used some- 
times. The beech sleepers are creosoted; a model of the 
permanent impregnating installation as well as portable 
impregnating plants are shown, having a capacity for 
treating 900,000 sleepers yearly. Iron sleepers are also 
in use, transverse sleepers are generally adopted, although 
in one case longitudinal sleepers have been used. Flanged 
rails of Bessemer or Siemens-Marten steel are used, some 
lengths over 200ft. long and of heavy section are shown. 
In some cases where there is much traffic the rails used run 
about 844 lb. per yard. On less used main lines they vary 
between about 60 Ib. and 74 Ib. per yard, whilst on branch 
lines and normal gauge communal lines they vary from 
about 39} Ib. to 50 Ib. per yard, and on the narrow gauge 
lines 214 Ib. to 30 lb. per yard rails are used; they are 
now all made in Hungary. All kinds of fencing are used, 


hedges, posts with wire or cross bars or lattice work, or 
boarding according to circumstances ; and for crossings 
there are push-and-pull barriers, also iron barriers with 





electric bells, and on the cross-country lines there are 
notice boards and no barriers. [For signalling, sema- 
phores, electrical apparatus, telephones, and staves are 
shown; the blocksystemis used onsomelines. The display 


of rolling stock and accessories in model or otherwise is | 
The earlier passenger carriages | 


vast and instructive. 
were of the American pattern, mounted on a couple of 


primitive four-wheeled bogies; later, similar bodies were | 


mounted on four axles; later, the four-wheeled compart- 


mented carriage was introduced, and so on up to the | 


modern corridor cars, with through communication and 
all sorts of conveniences, double windows, steam heating, 
gas and electric light, vacuum brake, electrical com- 





by means of screw collars E, E,, E,, plased a little 
further along the tube, and arranged in the manner 
| indicated. he rings A, B are of such diameter that 
| they pass readily into the trumpet mouths I, O, of the 
water pipes. A loose hemp braid, jin. thick and in 
lengths of 20in., 22in., and 118in., is wound round 
between the rings at G, the shorter lengths being the 
first wound, and the end of the longest length being 
-earefully tucked in to prevent its intrusion into the 
trumpet, the packing is then saturated with tallow, which 
is allowed to soak in well. Thus prepared, the ends of the 
connecting pipe are put into the trumpets, the tightening 
| screws are adjusted, and the wedge-shaped rings press the 


munication with guard and engine-driver, good ventilation | packing towards the walls of the trumpet, and form a 
through the roof, and soon. There are models of an oil | perfectly tight elastic flexible joint, which is said to last 
gas plant, of parts of carriages, of brakes, of lighting | a year and a-half, and which in case of need can readily 


appliances, of heating arrangements, of 


ventilation | be tightened by means of the screw collars. The Royal 


schemes, of distress apparatus, kc. kc. Then there are ' Hungarian State Railways are adopting the arrangement 


special carriages for iili- 
tary, cooking, sanitary, 
hospital, and such like 
purposes. 

The exhibit of rolling 
stock for goods traffic 
ranges from old-fashioned _ 
wooden trucks to modern 
iron ones, with a carrying 
capacity of 15 tons; then 
there are tank wagons, 
furniture, meat, wheat, 
fruit, eggs, _— poultry 
wagons, and of course horse and live stock cars. As 
regards locomotives, I hope to call special attention to 
them on some future occasion, and shall just give a few 
data indicated by the models, &c., shown. 
express locomotives, 1863, had a tractive power of 159 tons 
and a speed of 433 miles per hour; the latest express 


locomotives have a draught of 162 tons and a speed of | 


56} miles an hour, with continuous brake, speed indicator, 
steam heating apparatus, &c., and arrangements for 
economising fuel as much as possible. 
that previous to 1870 all rolling stock was imported ; now 


it is all made in the country, in excellently-appointed | 


shops and works, which I have previously referred to as 
having a special exhibit of their own. But the State Rail- 
ways have also extensive repairing shops, fourteen in 
number, and employing some 6340 people. Statistics 
show that at the end of 1894 there were 2106 locomotives, 
4297 passenger carriages, and 49,038 goods wagons in use, 





The early | 


It is noteworthy | 


the locomotives having covered 38} million miles; the | 
passenger trains 2724 million miles per axle; the goods | 


wagon 10854 million miles per axle. I will just refer 


here to some other data relating to the working of the | 


railways and illustrated by tables, but I hope on some 
future occasion to go more deeply iato this matter also ; 
but here it is perhaps enough to state that the passenger 
trattic in 1848 amounted to 548,400 passengers, covering 
8,615,812 miles, and in 1894 to 49,578,800 passengers, 


covering 1,266,807,375 miles, of which 11-7 million pas- | ; 
| cranes. Sir W. G. Armstrong and Co, have just placed an order 


sengers travelled over 138} million miles on the vicinal rail- 
ways. In the same years the goods traffic amounted respec- 
tively to 130,200 and 27,589,300 metric tons and 5,021,125 
and 2,283,359,062 ton metric miles. The personnel required 
for this traftic amounted in 1894 to 33,607 ; the capital in- 
vested amounted to £96,821,513. I have by no means 
exhausted either the matter to be learnt or the names of 
the objects exhibited by the State railways, but neverthe- 
less I have said enough to indicate the character of this 
section of the Exhibition; which, moreover, is to remain 
as a permanent railway museum after the close of the 
Exhibition. 

Of course, one encounters in the private exhibits Oren- 
stein and Koppel, also Arthur Koppel, represented by 
Roessemann and Kiinemann, with their light railways. 
Joseph Korbulz, chief inspector to the Royal Hungarian 
State Railways, exhibits a railway carriage axle-box 
with moving bearings. The journal works in two brasses 
turned to a diameter 1 mm. in excess of that of the journal, 
one of which is recessed, whilst both contain four lubri- 
cating holes; over these a steel sleeve, also having 
lubricating holes, is wedged and screwed, so that the lubri- 
cating holes in it correspond with those in the brasses ; 
between the wheel and the sleeve is the tightening gear, 
consisting of a steel band, which encircles and clamps a 
number of collars made of pressed leather, which are laid 
together and packed between with pieces of wood, paper, 
or leather. This compound gland tits quite tightly , and 
when it wears can be tightened up by means of a screw 
key. The whole is enclosed in a casing, the front portion 
being attached oil-tight to the back portion by means of 
screw bolts fixed through solid turned flanges. When 
testing and adjusting the tightening arrangement an oil 
cup is used. which, however, is not required in working, 
as there is no escape either when the axle is still or 
moving, so that one charge of oil suffices for some 15,625 
miles. Jerks acting on the journals through the axle 
forks are transmitted by the sleeves to boss rings in the 
back portion of the casing before the casing itself comes 
in contact with the axle, thus breakage of the axle-box is 
prevented. There are eleven passenger cars fitted with 
this contrivance on the Royal Hungarian State Railways, 
which have run 437,500 car miles, without running hot, 
without breakage or other catastrophe. One of these 
cars has run for nine months continuously, making 
53,027 car miles, requiring only twice re-lubricating ; 
the brasses had only worn to the extent of ;); milli- 
metre, the leather packing did not show signs of wear, 
the journals and bearings were quite smooth, and as a 
result 100 more carriages are to be fitted with these 
new axle-boxes. Another contrivance finding favour with 
the Hungarian Government is that illustrated below, and 
is used as a feed connection between locomotive and 
tender; itis the patent of Joseph v. Szdsz, First Engi- 
neer of the Royal Hungarian Railways, Superintendent 
of the Locomotive Department at Gyér. At each end of 
the connecting pipe H are two rings of wedge-shape 
section, A, B, that can be made to approach one another 
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very freely. There are many other commendable exhibits 
which, however, do not call for special notice. 

In conclusion of this notice, it may be noted that tho 
State has about 110 miles of town and local tram- 
ways, 60 miles being horse traction, 35 miles steam, and 
15 miles electric. The rolling stock and tractive power in 
use being 542 passenger and 115 goods cars, 1751 horses, 
26 locomotives, and 92 electrical cars ; and in 1894 these 
carried 53,351,015 passengers, and 4562 tons of freight. 

I may here note that the authorities have now pub- 
lished a complete and excellent Catalogue of the Hun- 
garian National Millennial Exhibition in German and 
‘in French. These contain much interesting matter, 

and should prove of considerable value, either to those 
who have visited the Exhibition or to those now 
visiting it. 








TRADE AND BusINEsSs ANNOUNCEMENTS.—We are requasted to 
state that Messrs. Kinippleand Jaffrey, of Westminster Chambers, 
3, Victoria-street, S.W., have dissolved partnership. Mr. Jatfrey 
will continue to carry on the practice. Although retiring from 
active work, Mr. Kinipple will still, as circumstances may permit, 
take up consultative work chiefly in connection with harbour, 
dock, river, subaqueous and similar works, a class of engineering 
in which he has been so extensively and successfully engaged 
during the whole of his fifty years’ professional career.—Messrs, 
Burstall and Monkhouse have started as consulting engineers at 
14, Old Queen-street, Westminster, S.W.— Messrs. ‘Thomas Broad- 
bent and Sons, of Huddersfield, are now very busy in their crane 
department with several important orders for overhead travelling 


with them for five rope-driven cranes for the ordnance department 
at Elswick Works, Newcastle-on-Tyn>. They are also constructing 
two 30-ton electrically-driven travelling cranes for Sir Christopher 
Farness, Westgarth, and Co., Middlesbrough. In addition to 
these they have in hand electrically-driven cranes for Messrs. 
Crompton, and Co., of Chelmsford, Mr. John Milburn, of Work- 
ington, and others.—Contracts for coal carbonising p!ant, with the 
automatic coal handling machinery, amounting in value to 
£38,000, were placed during the month of September with the 
New Conveyor Company and Little and Graham, Smethwick, 
Birmingham. 

MARSHALL’s DoWNDRAUGHT FurNAcE.—The object of this 
furnace is to enable coal consumers to burn small slack coal with- 
out the formation of smoke. Unlike most other appliances having 
the same object, the furnace depends to only a very slight extent 
upon the skill and attention of the firemen, as there are no 
doors or valves to operate. Briefly, the air to support combus- 
tion is made to pass downwards through the fuel instead of up 
through it, as in other furnaces; so that when the furnace 1s 
freshly fired, the air mixes with the volatile distillates — the 
smoke-forming gases — and carries them down through the bed 
of incandescent fuel underneath, thus ensuring their elevation 
above the temperature of ignition, in the presence of sufficient 
air for their complete combustion. One of these furnaces which 
we have inspected in operation, roughly speaking, consists of a 
rectangulur fire-brick lined casing, the hearth being arranged 
diagonally. The hearth consists of fire-brick steps supported by 
water tubes, and air is induced by means of a fan or other 
means, placed in the chimney into the space above the hearth, 
through which it passes on its way to the chimney, carrying 
with it the smoke-forming gases, At the time of our visit the 
furnace was supplying heat to a Cornish boiler. The dravght 
was equal to about }in. of water, and there was practically no 
emission of smoke trom the chimney. We suspect, however, 
that after prolonged usage, difficulty will be found by the burn- 
ing out of the fire-brick slabs forming the hearth. The full- 
size working model may be inspected at 21, Red Cross-street, 
Borouzh, 8.E. 

GLASGOW AND THE SMOKE NuISANCE.—Messrs. Beardmore and 
Co., of the Parkhead Forge, Glasgow, having had representation 
made to them by the municipal authorities regarding emission of 
black smoke from their works, have sent a communication on the 
subject in reply, in which they state:—‘‘ We are fully aware that 
the subject of black smoke in the city is one of the greatest 
importance to the community, and we assure you we have always 
done everything in our power to minimise the amount emitted at 
our works as far as possible. We would state that notwithstanding 
the great growth of these works, which are now three times the 
size they were ten years ago, the actual amount of smoke they 
make is now much less than it was at that period ; and in the 
large extensions now being executed in connection with our armour- 
plate trade, a new industry which we are introducing to the city, 
our first consideration is to use every appliance for the minimising 
of smoke. Even with our best efforts, however, when you consider 
the quantity of fuel to be burnt—700 tons per day—we feel certain 
you will realise the impossibility of entirely preventing smoke ; but 
we would again assure you that everything science can suggest 
for keeping down the amount emitted from our chimneys will be 
pot We think it only fair to ourselves to point out that 
these works were established here many years ago, and long before 
the city of Glasgow extended in this direction; but we shall be 
very pleased at any time to have a visit from your Health Com- 
mittee, so that they may have an opportunity of seeing for them- 
selves what we are doing in the matter.” The Health Committec 
of the Town Council have resolved to continue consideration of the 
subject, and at next meeting the propriety of appointing a sub- 
committee to consider the whole matter of the emission of black 





smoke from works and manufactories in the city will be discussed. 
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Ovr illustration is made from a photograph of a model of a 
very unusal and, in some ways, unique vessel, which has just 
been constructed by Messrs. Sir W. G. Armstrong and Co. 
The illustration shows the general appearance of the vessel 
very clearly, but many interesting details in the construction 
cannot of course be seen in the picture. The vessel has been 
designed for the service of the Siberian Railway, and will be 
employed in transporting passenger or freight cars across 
Lake Baikal. For more than half the year the lake is frozen, 
and provision has had to be made for breaking ice, which will 
probably be some feet in thickness. The form of the vessel 
has been designed to meet this requirement, and the lines are 
arranged so as to offer the least possible resistance to motion 
through the ice. The stem and stern consist of heavy steel 
castings, which will concentrate on a small surface the 
momentum of the vessel, and inflict on the ice the severest 
shock possible with the means at command. The hull is of 
course abnormally strong and heavy. The frames are of deep 
channel section, and very closely spaced, a belt of plating lin. 
in thickness and some 9ft. in width, extends from stem to 
stern at the water-line, and, generally speaking, every con- 
structional detail has been worked out so as to offer the 
greatest resistance to the pressure of the ice. The material 
of the hull is Siemens-Martin steel, of the usual tenacity 
required by the Bureau Veritas officials, who have inspected 
the construction of the vessel from the beginning. The 
dimensions are 290ft. by 57ft., and the draught of water under 
ordinary working conditions is 18ft. 6in. The principle of 
water-tight subdivision has been carried very far, so that the 
vessel must be pierced in several compartments before she is 
in danger of sinking, and in addition to the usual water-tight 
bulkheads, an inner bottom is fitted on somewhat the same 
system as that which obtains in ships of war. The general 
arrangement of the vessel is indicated in the illustration. 
The cars are run over a hinged gangway on to the railway 
deck, where they are securely fixed in position by means of 
special appliances. Accommodation for the passengers is 
provided on the decks above, and consists of several private 
state rooms and a private saloon, in addition to large public 
saloons or waiting-rooms. The accommodation generally has 
been arranged so as to provide for the creature comforts of the 
passengers in the highest possible degree. A curious feature 
of the vessel is the arrangement of the propelling machinery. 
There are three sets of triple expansion engines working at a 
pressure of 1601b. Two sets drive twin propellers fitted, as 
usual, at the stern, and the third a propeller at the bow of the 
vessel. The last is for the purpose of disturbing the water 
under the ice, so as to assist the heavy steel stem to break up 
the solid field ice, that it may be pushed aside by the advanc- 
Ing vessel. The form of the vessel has been carefully designed 
to fulfil this duty, and a resemblance may be traced between 
her section and that of Dr. Nansen’s Fram. The order for 
this railway ferry steamer was placed with the firm of Sir 


W. G. Armstrong and Co. at the beginning of this year, and | 


the hull was completely erected, marked, and taken down 
ready for shipment on to an ocean steamer by the end of 
June. The whole enterprise is without precedent. This 
large vessel of 4200 tons displacement has been constructed 
in less than six months, taken down and packed on an ocean 
steamer for shipment to St. Petersburg; from there railway 
wagons will convey the material to the furthest accessible 
point on the Siberian Railroad, whence the rest of the journey 
to Baikal will be accomplished on sledges. A naval architect 


employed by the Siberian Railroad is already at Lake Baikal | 


making preparations for the reception and erection of the 
parts of the steamer. To facilitate this last operation, 
Messrs. W. G. Armstrong and Co. have supplied the ma- 
chinery and fittings for a floating pontoon dock, on which the 
ferry steamer will probably be built, so as to obviate the 
necessity of provision for launching. In view of the great 
difficulties of transport, the weight of each portion of the 
vessel and machinery has been reduced toa minimum. The 
boilers are considerably the heaviest items, but the weight 
has been kept below twenty tons apiece. It is, of course, by 
no means uncommon to build small vessels in England, take 
them to pieces, and pack them up for shipment abroad, but 
bare is the first time on which this troublesome operation has 
een conducted on so large a scale, added to which the length 


BEST YORKSHIRE IRON, AND HOW IT IS MADE. 
By Mr. E, Winpsor RIcHARDs. 


On the evening of Thursday of last week the metallurgical 
department of the Glasgow and West of Scotland Technical 


College was opened by Mr. E. Windsor Richards, of Low- | 


moor, who delivered an address on ‘“‘ Best Yorkshire Iron, 
and How it is Made.” 
recognising the fact that this year is the centenary of Ander- 
son’s College, which may be regarded as the parent of the 


mechanics’ institutions, which became such an important | 


feature of the educational machinery of the United King- 
dom for the artisan population in the first half of the century. 


Dr. Birkbeck was one of the earliest teachers in Anderson’s | 


College, and, as may be remembered, he was practically the 


originator of the first mechanics’ institution in London, | 


which may be said to be still represented by the Birkbeck 
Institution. 

The chair at the lecture was occupied by Dr. Henry Dyer, 
M.A., C.E., one of the life governors of the Glasgow and West 
of Scotland Technical College, of which the ‘‘ Andersonian” 
now forms an important part, and himself the first Principal 
of the Imperial Engineering College of Japan, and for ten 


years Professor of Engineering in that important institution. | 
In his remarks introducing Mr. Richards, Dr. Dyer, as a | 
student of the ‘ Andersonian,” referred to its interesting | 


history, the good work which it had done in past years, and to 


the centenary celebration which was shortly to take place. He | 


also referred to the career of Mr. Richards in connection 
with the iron and steel industries of the kingdom, to his pro- 


minent connection, over many years, with the Iron and Steel | 


Institute, of which he was now a past-president, and to the 
fact that he was at present the President of the Institution 
of Mechanical Engineers. 

Mr. Richards afterwards proceeded with his address. He 


said that, in compliance with the request of Professor Sexton, | 


he had come for the specific purpose of addressing a few 
words to metallurgical students on a manufacture that 
would, he hoped, interest them. In the past very little 


information had been given to the outside world on the | 


processes adopted for making what was admitted to be the 
best iron in the world. There were now four firms in all 
making best Yorkshire iron, but he was himself only con- 
versant with the methods adopted at Lowmoor, and those he 
would describe as graphically as he could. 

History of Lowmoor Ironworks.—Lowmoor, like Anderson’s 
College, had passed its hundredth year of life and usefulness, 
having been founded in 1788; but it was not till the year 
1791 that the first blast furnace was constructed and castings 
made. Charcoal fires were in operation in 1801, producing 
material for rolling into horse shoes, nail rods, and small 
flat and square bars. During 1802 forge hammers were 

| erected—a photograph, giving a view of the original one, being 
| shown at this stage. Some similar old helve hammers were 
still at work. Puddling was commenced in 1863, and 
refineries were erected for supplying the forge with refined 
iron. All the pig iron used for forge purposes had passed 
| through the refining process from that period to the present 
time. A plate mill was erected in 1805, and in regard to 
that matter it was on record that a plate 6ft. long by 3ft. 
wide by gin. thick could be rolled at one heat! There was 
started in 1843 a three-ton Nasmyth steam hammer, which 
was the first of that size that had then been set to work. By 
the year 1847 the demand for Lowmoor iron had increased 
so rapidly that an entirely new puddling forge of thirty 
| furnaces was erected, with four steam hammers. Then the 
so-called weldless railway tires were first made, and a 24in. 
| plate mill was started. In 1879 one of the finest and most 
| powerful plate mills in the country was erected, having rolls 
32in. in diameter and 11ft. long, made by the Lowmoor 
| Company, the driving machinery being a pair of horizontal 
| engines made by Messrs. Kitson and Co., of Leeds, having 
two 50in. cylinders, 5ft. stroke, geared two to one on the 
rolls, the second motion shaft, of wrought iron, having 
journals 2lin. diameter by 2ft. 3in. long. A photograph of this 
| machinery was here shown. 
| Proceeding with his address, Mr. Richards said that the 
| works owed their existence to the high quality of the coal 
| and suitable ironstone found on the estate. It was generally 
| thought, but it must not be believed, that in those far-off 
| days of more than a century ago the manufacture of Low- 


of the overland journey increases very considerably the mag- | moor iron was carried on b ess-work and “ rule of thumb.” 
nitude of the undertaking. 7 , . oR ‘ ; 





The lecturer here showed an interesting paper read by Mr. 


That was also made the occasion for | 


| Dawson, of the Lowmoor Ironworks, entitled ‘‘ Minutes made 
| at a meeting of the principal ironmasters in the counties of 
| York and Derby, June 11th, 1800,” which he described as an 
| « Essay on the Effect of Air and Moisture on Cold-blast Iron.” 
| In those days, Mr. Richards went on to say, Mr. Neilson had 
| not invented the system of heating the blast, though that 
mattered not in this instance, as at Lowmoor cold-blast had 
always been, and was still, exclusively employed for the 
blast furnace. Mr. Dawson found then, what was still found, 
that the increased moisture in the air and lessened oxygen 
during the heat of the summer had a considerable cooling 
effect on the heat of the furnace, and that an increased 
quantity of coke used, per ton of iron made, is necessary for 
keeping up the quality of the iron. But no doubt great 
difficulties were experienced in those days through the want 
of a better knowledge of the chemistry of the several pro- 
cesses. As an encouragement to students, Mr. Richards here 
read a few lines from the epitaph on a marblemonumenterected 
to the memory of Mr. Joseph Dawson, of Lowmoor, in Brad- 

ford:—‘ Born 12th May, 1740, died 11th December, 1813, aged 
73 years. Surrounded in his early days with many difficul- 

| ties, without property, expectations, guide, or connections, 

| he received from the beneficence of some individuals an 


academical education. The road toscience thus opened up, 
he pursued with success, happily applied to practical pur- 
poses information resulting from study, and gradually added 
to extensive knowledge, reputation, and affluence.” 

Raw materials used—The minerals used at Lowmoor were 
| next dealt with by Mr. Richards, who said that in West 
Yorkshire the “‘ better-bed”’ coal lies at about 176 yards below 
| the surface, and is only about 20in. thick, thus being costly 
to get. It makes an excellent coke, containing only 4 per 
cent. of sulphur, and is exclusively used for making pig iron 
and for puddling. Being so thin, the coal becomes mixed 
with shale from the roof and floor of the mine, the unwashed 
coal giving 12 per cent. of ash in the coke. It was most 
desirable, he said, that the coke should be as pure as possible. 
| The shale had a specific gravity of 2°52, and the coal 1°28, 
so that their separation was comparatively easy, and was 
| accomplished in a Robinson washer, whose action, with the 

aid of a drawing, was described at some length. The parti- 

cular machine in use was said to be capable of washing 300 
| tons of coal in ten hours. After being separated from the 
shale and thoroughly washed, the coal passed into a Carr’s 
disintegrator, where it was beaten by discs having steel arms 
revolving at great speed in opposite directions, and reduced 
to powder almost as fine as flour. In order to save manual 
labour, the powdered coal was lifted by Jacob ladders, and 
deposited in a large wooden box of sufficient capacity to hold 
a two days’ supply of coal for the coking ovens, the box being 
divided into two parts, so that the water might drain away 
from one while the dry coal from the other was being put 
into the ovens, as wet coal had a bad cooling effect upon 
them. In the bottom of the large box there were slidin 
doors, which were so actuated by levers that the coal coul 
fall into a suitable wagon, which was run over the ovens and 
its contents dropped into them through a hole in the roof in 
each case. Much manual labour was saved by the arrange- 
ments adopted. The coking oven that had been adopted as 
the best for the purpose was that of the beehive form, 11ft. 
in diameter. The waste gases either passed away through 
the charging hole in the top or were discharged into a large 
flue which was common to several ovens, and worked bya 
large chimney placed at one end of the flue. In this way 
good, hard coke was produced—sample shown—and it was 
eminently suited for a high blast furnace. 

Coming now to the ironstone which was used, and of which 
samples were shown, Mr. Richards said that it was obtained 
in nodules lying just above the “black bed” coal, and 
120 yards from the surface. Being high in sulphur, that 
coal was only used for reheating and household purposes. 
The ironstone contained from 30 to 33 per cent. of iron, from 
15 to 20 per cent. of silica, about 4 per cent. of lime, from 
0:13 to 0°16 per cent. of sulphur, and from 0°4 to 0°5 per cent. 
of phosphoric acid, being equal to about 0:18 per cent. of 
phosphorus. In order to make one ton of pig iron upwards 
of three tons of ironstone were required, and that was the 
most costly of all the materials used. For the calcination of 
the stone kilns were used of 40ft. in height and 24ft. in 
diameter, and with a small quantity of coke riddlings sufficin g 
for the operation. A loss of about 26 per cent. resulted 








during the calcining of the stone, and the iron contained in 
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it was thus raised from 43 to 45 per cent. The limestone 
which was used was obtained from the neighbourhood of 
Settle, and contained 98 per cent. of carbonate of lime and 
with little insoluble residue. It was used in the raw state 
in the blast furnace. Sir Lowthian Bell had stated that 
there was no advantage got by burning it into lime, as car- 
bonic acid was again quickly absorbed by it. At Eston the 
speaker worked several furnaces with lime over a long period 
of time, and found that, all things considered, there was no 
economy in doing so; still, although the furnace made more 
iron with less coke, when the labour cost and fuel for burning 
the stone into lime were made out, it was found undesirable 
to continue the practice. 

Having got all the materials prepared and ready for 
the production of pig iron, Mr. Richards said that they 
measured the coke by using a wheelbarrow which con- 
tained 8 cwt., and weighed into another barrow 11 cwt. 
up to 13 cwt. of calcined ironstone, according to the quality 
of the iron required; and they also weighed out about 
33 cwt. of limestone. These materials, in the order named, 
were lifted by a steam hoist to the top of the blast furnace, 
and tipped into and around the bell and hopper, and when 
full the bell was lowered and the materials fell into the 
furnace. 

Description and working of blast furnaces.—No. 1 furnace, 
Lowmoor, was put in blast over a century ago, the first cast 
of iron being made in August, 1791, and it was put out of 
blast so recently as 1892. Mr. Richards showed a photo- 
graph giving a view of part of this furnace. The furnace 
had a height of 42ft., the diameter of the bosh being 12ft., 
that of the hearth being 3ft. 6in., while that of the 
throat was 8ft. As the top remained open till the last, the 
effluent gases were never utilised. The new furnace has 
been in operation about four years, and is probably the 
largest cold-blast furnace ever constructed. It is 7O0ft. high, 
the bosh being 18ft. in diameter, the hearth 9ft., the throat 
15ft., and the bell 11ft., the capacity of the furnace being 
10,700 cubic feet. It was very in:portant, said Mr. Richards, 
that the materials should be properly distributed in the 
throat of the furnace, so that the bulk of the blast should 
ascend through the centre of the furnace, and in order that 
the diameters of the bell and throat might be arranged to 
suit the sizes cf the materials employed, and to give the 
following form of distribution :— 














Again, it was necessary that the pressure of the blast entering 
at the tuyeres should be fixed to suit the height of the furnace 
and the resistance offered to it by the sizes of the materials, 
& greater pressure being required the greater the height and 
smaller the separate masses of the materials used. Blast 
furnace practice had become, in the speaker’s opinion, the 
most interesting and fascinating of all the processes of iron- 
making. If all the conditions of good materials, properly 
prepared and regularly charged into the furnace, and the 
blast delivered in proper volume, and of correct pressure, 
were complied with, it might naturally be expected that there 
would be obtained an even and regular quality of pig iron; 
but now and again the expectations were not realised, 
though in these days irregularities in working were not so 
frequent and disastrous as in former times. Indeed, long 
ago it was recognised that a blast furnace very much resem- 
bled a human being, in that it required good food and regu- 
larity in feeding, and, failing those requirements, strong fits 
of indigestion occurred, and many evils resulted; but even 
when all necessary conditions were complied with, the fur- 
nace was so fickle in its conduct, and so difficult at times to 
manage, for no apparent reason, that amongst blast furnace 
men, when speaking of the furnace, the neuter gender was 
long ago discarded, and the feminine adopted. 

Machinery to be employed—When they were desigaing 
engines and machinery for iron and steel works, the lecturer 
said he would urge upon the students simplicity of construc- 
tion and great strength of all working parts. Such advice 
applied particularly to the blast engine, which was expected 
to work night and day all the year round for many years. 
Speaking briefly of such engines, he said that those views 
were to be carefully bornein mind. A coupled pair of engines 
of the kind referred to had, he remarked, been working at 
Middlesbrough for more than ten years, and they looked as 
if they would go on working for a further twenty years, and 
require only a minimum of stores and repairs. Those in use 
at Lowmoor were two single high-pressure non-condensing 
vertical direct-acting type engines, working independently of 
each other, steam cylinders being 40in. in diameter, and the 
air cylinders 84in.in diameter, with a piston stroke of 5ft., and 
pressure of steam at 80 lb. per square inch. The successful 
working of a blast furnace depended largely on the blast 
engine, and while the engines referred to are making about 
sixteen strokes per minute, and gave an air pressure of from 
5 Ib. to 6 lb., they were strong enough to blow at 10 lb. If the 
furnace was inclined to “‘ hang,” the materials sticking to the 
sides or boshes thereof, an increased pressure of blast would 
in a few hours cause them to descend; they sometimes 
slipped heavily, filling up the lower part or crucible of the 
furnace, and then lay so close together that a weak blast 
could only penetrate them with difficulty, but a strong blast 
could more readily do so, and the furnace was brought back 
to a normal condition and working in a few days, and whereas 
with a small blast it would take a few weeks, and hence the 
advantage of using powerful blast engines. 

Four Lancashire boilers 7ft. Gin. diameter and 30ft. long, 
with two 3ft. tubes, work the engines referred to, the hoist, 
electric light, and coal-washing plants, and are fired by the 
effluent gases of the furnace. He said that the blast was now 
put on the furnace at three tuyeres, though five had been 
provided, so that if more than 350 tons of iron per week were 
required, the whole of the tuyeres would be used. The slsg 
or dross rose and flowed away at a height of about 3ft. 
above the tapping hole. Ordinarily, the iron was tapped out 
every twelve hours, and gave, with 51b. blast pressure, from 
20 to 25 tons of cold-blast iron, or, say, 300 tons weekly. 
Given a good coke, hard enough to bear a strong blast, the 





question of quantity of iron per week, or, as it was termed, the 
“ rate of driving,’ was a matter of blast engine power, and 
volume and pressure of blast. The old furnace at Lowmoor 
used to make, with about 2 lb. of blast, 75 to 80 tons of iron 
per week. The “rate of driving” for a furnace was a matter 
which exercised the blast furnace managers’ minds very 
much. Some persons advocated slow driving, others fast 
driving. Blast furnace managers in England had been much 
astonished at the large quantities of iron made in American 
furnaces. The speaker said that he heard that the Lowmoor 
furnace worked much more satisfactorily when making 350 
tons per week than when its weekly output was only 200 tons; 
but whether or not it would continue to be the case when 
driven up to 500 tons per week he had not yet ascertained. 
Having got the pig iron—really cold-blast iron, being exclu- 
sively made at Lowmoor—it was found to contain about 1 to 
1} per cent of silicon, 0°5 per cent. of phosphorus, about 0 04 
per cent. of sulphur, combined carbon 0°6 per cent., and 
graphitic carbon about 3:20 per cent. 

Refining.—Coming now to the next processof manufacture, 
which was that of refining, Mr. Richards remarked that the 
object aimed at by it was the elimination of all the silicon, 
the phosphorus at the same time being much reduced in 
quantity, so that the puddler was given a metal which much 
reduced his labours. A drawing of a refinery was shown, 
and the appliance in question was described as being com- 
posed of cast iron boxes so arranged that a continuous 
stream of water flowed through them so as to keep them 
cool. That was rendered necessary on account of the strong 
heat generated in the process by the blast employed. The 
iron boxes were adopted many years ago in lieu of firebricks, 
which could not long resist the action of the intense heat 
and rough usage; and it was now known that the cast iron 
box arrangement made the refinery a ‘“‘ basic”’ receptacle and 
a dephosphorising furnace. The space or receptacle for 
holding the coke and pig iron was described as being 4ft. 
long by 3ft. 4in. wide by 18in. deep, and the blast employed 
was said to be from 1}1b. to 2lb., supplied through two 
inclined water-cooled tuyeres having muzzles 1fin. diameter 
placed on one side of the fire, the angled tuyeres being such 
as shall direct the blast upon the surface of the fluid metal, 
giving to ita kind of spinning motion, and thus bringing 
fresh metal under the action of the blast. This receptacle 
having been filled with coke, was ready for the appli- 
cation of fire. Pig iron to the extent of about 30 cwt. 
was piled on the top of the coke, and then more coke piled all 
round and on the top of the iron; the blast being turned on, 
in due time the iron is melted, and the metallic liquid fur- 
ther subjected to the action of the blast, becoming almost 
desiliconised and mostly dephosphorised. The blowing was 
said to be discontinued before any of the carbon was removed, 
the refiner, by constant practice with materials of very slight 
variation in quality, becoming so expert as to know when to 
tap out the metal with its contained carbon untouched. The 
operation of refining having been continued for 1} to 2 hours, 
the metal and slag were tapped out into a shallow metal 
trough, the refined metal being about 34in. thick, and when 
cold, easily broken into pieces a suitable size to be sent to the 
puddling furnace. There was now handed to the puddler a 
metal containing about 3°80 per cent. of combined carbon, 
practically no silicon, and about 0-13 per cent. of phosphorous, 
and he was told to produce from it a malleable so pure as to 
be free from all metalloids. 

Puddling.—Next in order came the process of puddling, as 
carried on at Lowmoor. Referring to a drawing of a puddling 
furnace, Mr. Richards stated that 3 cwt. of refined iron were 
charged into the fore part—often called the “‘ dandy ”—which 
was a small chamber of brickwork, and formed the flue by 
which the products of combustion were led to the chimney. 
After the flame had passed through the puddling furnace 
proper on its way to the chimney, it heated the metal, making 
it quite red-hot, and so saved fuel. The red-hot metal was 
in due course removed from the “‘ dandy ” into the centre of 
the furnace, and worked and stirred with rabbles in the 
usual way until the carbon was removed and wrought iron 
was produced. Owing to the absenze of silicon and phos- 
phorus in the metal, no fettling, such as “ blue-billy ” or ore, 
was required, and consequently there was scarcely any cinder 
resulting. As a consequence, the work of the puddler was com- 
paratively easy, and very different from what it was when pud- 
dling pig iron, and so he was able to turn out as many as ten 
heats per shift of ten hours. Each heat of 3 cwt. was divided 
up into three or four balls, and in turn these were shingled 
under a steam hammer into slabs of about 12in. by 12in., 
the thickness varying according to the weight of the ball. 
All the slabs were stamped with each puddler’s special mark, 
so that when the iron was tested, on becoming cold, so as to 
ascertain its quality, it was known which puddler had pro- 
duced that particular slab. It was of vital importance, 
remarked Mr. Richards, that the puddling process should 
be as perfect as possible, and the driving out of the interposed 
slag should be well performed by the shingler, and con- 
sequently a system of rewards and fines had for many years 
been established in order to procure the best and most regular 
quality of workmanship. 

The following was mentioned as the method of inspection 
of the puddled and hammered lump just spoken of :—A fore 
man chose every day from each man’s work any slab which he 
desired to test, and had one or more pieces broken, when 
cold, under a steam hammer, the fractures being carefully 
examined, and numbered according to the degree of perfec- 
tion attained by both sets of workmen. Samples of these 
fractures were shown by Mr. Richards, who proceeded to say 
that the numbers were added up at the end of the week, the 
workman having the highest numbers, representing the 
worst work in evenness of quality, had to stand—or, in other 
words, he was not allowed to work at all during the following 
week ; while the men having the least numbers, representing 
the best samples of work, were rewarded by money prizes. The 
system described necessitated the keeping of a few surplus 
men, who were in attendance to be taken on when others were 
turned out. The decision of the foreman judging the 
samples was never disputed. Samples of each man’s work 
were laid out on an iron table, so that the men had full and 
ample opportunity of examining for themselves the class of 
work which they produced. Only one quality was allowed, 
and that was the best possible. The figures showing each 
man’s work were posted up daily, so that the men were 
satisfied that no partiality was shown, and that no errors of 
judgment were made. This system had been strictly carried 
out, day by day, over many years, and created amongst the men 
a competition to produce the best workmanship. It concen- 
trated attention on the work in hand, and ensured regular 
and even quality of material. 

Piling the puddled lumps.—Wrought iron in its first stage 
having thus been produced, the next process was to pile the 
puddled lumps one on the other, not exceeding four high. 





They were placed on a piece of thin board for convenience of 
charging them into the reheating furnace, and having been 
brought to a high welding heat, they were hammered into » 
bloom. Ifa larger bloom was required, then two or more o| 
the ordinary blooms were heated up to a welding temper: 

ture, placed one on top of the other, and well hammered 
together. That mode of procedure might be repeated for 
still larger blooms, special care being taken that the sides to 
be welded together were kept perfectly clean, otherwise they: 
would be reedy marks seen when the bloom was turned up 
bright in the lathe. Furthermore, in tho first heating of tho 
puddled lumps the welding must be as perfect as possible, 
and any interposed slag driven out by the hammers. Fo; 
making chain or rivet iron the lumps were taken to th 
reheating furnace, heated and hammered twice, and rolled 
down in the mill into faggots, which were then cut into co) 

venient lengths for repiling. The piles so obtained wer 
again heated to a welding temperature and hammered twic: 
or thrice, and finally rolled into bars of the required size, 
Precisely the same process applied to slab making for boiler 
plates, with the exception that the faggots or billets were 
cross piled, so that the grain of the iron might run fairly 
equal in both directions of the finished plate, thus: ; 











Plate rolling.—Speaking of plate rolling, Mr. Richard 
said that the greatest care had to be taken to avoid Jamina- 
tions and blisters. The purer the iron the more diftic: 
seemed to prevent such troubles. Careful examination bad 
to be made during the process of rolling. Jets of water wer 
played over the surfaces of the plates, so as the better to 
detect unwelded portions. The surfaces must be swept clear 
of scale, and so that the man in charge watching all the 
points could the better see any flaw or defect which the 
water had made more visible ; the plate, too, must be turned 
over in order that the lower side might also be examined 
while the plate was still red hot. The inspection was con 
tinued, when the plate became cold, by placing it on edge 
in such a position as to allow free access to both sides for 
tapping over them with a small hammer, which often led to 
the detection of hollow places under the skin. After th 
edges were sheared all round the plate, a further search wa: 
made to see if there was any lamination. The workmen, 
having inherited their fathers’ positions, had done no other 
work all their lives but manipulate the same class of materials 
so as to produce the same results. Only one quality of iron 
being made, the same methods of working had been pursued 
over many years; each workman, therefore, was especially 
skilful at his own particular class of work. The result of all 






the care and skill spoken of, together with good raw materials, ° 


was @ ductile and trustworthy iron. Best Yorkshire iron 
had attained its high reputation by reason of its power to 
withstand many sudden shocks without fracture, its reliability, 
and its welding properties. 

Referring to the tensile strength of ‘‘ best Yorkshire iron,” 
Mr. Richards said it should be accepted by all, when it was 
so well known that all processes of manufacture were con- 
scientiously performed by those who valued their reputations, 
and whose very existence as manufacturers was at stake. 
Some engineers, however, insisted on higher tensile strength, 
when at the same time they required fibre to give safety and 
softness to give weldability. When used ina plate jin. thir 
iron of the kind spoken of would stand 23 tons tensile stress 
with the grain, and 16 per cent. elongation, and 20 tons across 
the grain with 12 per cent. elongation; and a plate lin. 


thick would stand 22 tons with the grain, and 20 tons 
across. A sample of a round bar lkin. in diameter wa 
shown, which had a contraction area of G0 per cent.; its 


breaking weight was 22°9 tons per square inch, with 
32 per cent. elongation in 8in. Twosuch specimens were 
shown, on which students might experiment, who were 
interested in the matter. Several other specimens of bars 


were exhibited, on which experiments had been made. A 
knot had been tied on a round bar lin. in diameter in the 
cold state, but that was not considered to be a severe test of 


quality, neither was a cold bend on a 24in. round bar; but 
bends on a 24in. square bar, and one on a bar 3in. by 2in., 
which showed the curved edges without any signs of rupture 
were declared to be examples of excellent quality. The 
speaker admitted that the demand for such iron as he had 
described was not now so great as formerly, mild steel, 
especially for plates, having displaced it; but one could scarcely 
wonder at the fact, when it was remembered that Lowmoo. 
iron plates cost four times more than plates made of mild 
steel. The demand for bars, rivet, and chain iron was still 
fairly good, and Mr. Richards thought that with our present 
knowledge ot steel making, it was likely toremain good. The 
Lowmoor Company held firmly to the belief that by the us: 
of the purest materials, which, fortunately, they had on their 
own estate, and by the most careful manipulation of the 
metal in all the different processes of manufacture, combined 
with the earnest resolution that quality should always be the 
first consideration, there would still be demand for what was 
admitted to be the best iron in the world. ; 

In the concluding portion of his address, Mr. Richards 
spoke of the increasing keenness of the competition which 
the manufacturers in this country were now meeting with at 
the hands of the Belgians, and more especially from the 
Germans, who were said to be taking away our business. 
There were complaints, he said, that the young men and 
workmen of this country were not getting sufficient technical 
education to enable them to compete successfully in the 
markets of the world, that we were not so plodding and indus- 
trious as our competitors, and that while they were working 
we spent our time in cricket playing, football, golf, bicycling, 
riding, &c., and altogether paid more attention to physical 
training than to mental work. He asked if there was truth 
in that, and he begged of the students that they should neither 
despise nor underrate our competitors. Further, in speaking 
of the positions attained by the French and Germans in 
scientific and technical knowledge, he strongly urged upon 
the students whom he was addressing that they should 
become familiar with the languages of those two nations. He 
had full faith that they had ability enough not to be left 
behind in the race which they were preparing themselves to 
run, and he wished them, one and all, most sincerely, an 
most heartily, the greatest success and happiness. 
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On the motion of Mr. James Riley, of the Glasgow Iron 
and Steel Company, seconded by Professor Sexton, a 
cordial vote of thanks was awarded to Mr. Richards for his 
highly interesting and valuable address. He made a brief 


and happy reply. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents. ) 





LOCOMOTIVE BOILERS. 
I have read with considerable interest the valuable con- 


Pr he of Mr. Rous-Marten and ‘‘Gorton” to this subject, 
appearing in your issue of the 2nd inst. ’ 

efore dealing with ‘‘ Gorton’s letter, I should like at the out- 
set to put a question to him. Can he give a satisfactory reason 
why our largest engines—if they are able, as he asserts, to main- 


tain a full boiler pressure at all times—require the assistance of 
pilots when the loads closely approach 300 tons, and the speed of 
the trains is, say, 53 miles an hour? If the secret of this does not 
lie in the limited capacity of the boilers, I confess I utterly fail to 
see why engines having cylinders of from 19in. to 20in. in diameter 
are inadequate for such work. If the engines actually are equal to 
it, why is piloting persisted in? Railway companies do not as a 
rule squander their money, so I take it that two engines wouid not 
be employed if one was sufficient, always excepting, of course, 
those special occasions when a second engine is attached prefer- 
ably to allowing it to go home light. Your correspondent remarks, 
“Mind, I do not say that locomotives are always powerful enough 
for their work.” Why, I again ask? The cylinders are large 
enough. Therefore I suggest the fault must be either in the boiler 
or fire-box, or both, and I venture to think “Gorton” will find one 
solution to the question in this fact, that in order to keep up the 
necessary pressure when working long-distance trains at an average 
rate of a little over fifty miles an hour, the engines have to be 
linked up to such a degree as unduly to diminish their tractive 
ower, the not unnatural consequence of which is that one of two 
important considerations have to be sacrificed, namely, load or 
speed. Heavy loads and fast running in conjunction with each 
other seem impossible except with the aid of pilot engines. When 
the weightier trains are tackled single-handed, the engines, maybe, 
are run in fuller gear, but with the result, according to my 
observations, that time is either lost on the road, or the boilers are 
more or less punished. : 

Consequently, I am of opinion that if all locomotives, with 
cylinders 19in. or more in diameter, had larger boilers, they could, 
if worked with a later cut-off than is at present possible, easil 
take unassisted loads of 300 tons and over at the same rate at whic’ 
they now haul trains weighing 200 tons. We should lose some- 
thing, perhaps, in the way of expansion, but this loss would be 
infinitesimal compared to the cost of double -engine running. 
Moreover, as an early release is essential at high speeds, we should, 
in thus reducing rc Gpcsasonin and wire-drawing, gain rather than 
lose by being able to give the engines more steam without over- 
taxing the boiler. 

There is no doubt that the success of the North-Western 
Teutonics and Greater Britains is largely due to the ample boilers 
which these engines have -in comparison with the size of the 
cylinders, and the consequent demand upon the steam supply. So 
that the question resolves itself into this: either these engines are 
absurdly disproportioned and the heating surface unnecessarily 
large, or else the boilers of the average of simple locomotives are 
much too small. The ratios do not harmonise ; and I submit that 
they cannot be equally right in each case. Some advantage must, 
almost inevitably, be possessed by one over the other ; and if we 
may judge by results—irrespective of the compound principle itself 
—that advantage is held by the boilers of the compounds. 

Another point to be considered is how to get bigger boilers in, 
and as we all know the value of short tubes, the augmentation of 
the former must be obtained, not by increasing the !ength, but the 
diameter of the barrel. There would be no difficulty in doing this 
if we confined ourselves to driving wheels of 6ft. 6in. and 7ft. in 
diameter, From the more recent performances of express loco- 
motives, there would appear to be no longer any necessity for 
larger wheels, and these sizes are adapted to all ordinary require- 
ments, 

“Gorton” says I “imply that while the engines are all that 
can be desired, the boilers are too small to supply the proper 
quantity of steam to the engines.” And in the respect to which I 
have referred, I believe this to be perfectly true. If not, can your 
correspondent say why certain engines with small cylinders and an 
adequate heating surface do even better work than many loco- 
motives of much greater cylinder capacity and weight, but which, 
in comparison, have a very small amount of heating surface! If, 
therefore, “Gorton” can furnish a sufficient explanation of this 
position of affairs, and can satisfactorily show why our heavy 
simple engines, with cylinders of ample size, are still unable to 
cope singly with loads of 300 tons, at fifty miles an hour, on long- 
distance journeys, neither your correspondent himself nor those 
who have advocated larger boilers will, I think, Sir, have written 
you In vain, 

As Mr. Rous-Marten rightly observes, more heating surface is 
required ; and it seems to me that the best means to attain that 
end is to enlarge the diameter of the boiler—in order to prevent 
an overcrowding of tubes—in addition to increasing the size of 
the fire-box. F, W. BREWER. 

London, N., October 8th, 





ONE THOUSAND POUNDS STEAM. 


Sin,—Mr. Hill asks me how I am to drive the force pump to 
produce 1000 Ib. pressure for the first cylinder. I presume it is 
only the first cylinder full of steam he alludes to, for after that the 
engine would drive the force pump. 

Well, there is no pressure in tie boiler at all when the water is 
cold, but when the steam gets up there will be, like any other 
engine, plenty of power to drive the pump which injects the water, 
Which is a very minute fraction of the whole power absorbed in 
working a steam engine ere the surplus power becomes what I call 

effective” power. The boiler I suggest for 1000 lb. steam would 
be, as stated, a long pipe of small diameter. I suggest for each 
generator a pipe 350ft. to 400ft. long, 2in. internal, and 2hin. 
external diameter, and that pipe should boil off ten cubic feet of 
water per hour into 1000 1b. steam. Have a force pump—the 
usual injector—at one end, and the other end opening into the 
steam chest, which, of course, in every engine is connected with 
the first cylinder when the engine is at work. Such boilers are 


very easily made of pipes this shape ‘__—_--—— with a 


bend of thicker metal at each end, one screw being right-handed, 
and the other screw left-handed, so that a socket with corresponding 
left and Tight screws join them together. The water could be 
pumped in at the highest end—the coldest point—and forced down 
to the lowest end—the hottest point—and then turn into an upright 
Pipe to lead it up to the steam chest, which, of course, would be 
above the highest point of the generator, and also under the influ- 
ence ot the fire, because 1000 1b. steam is nearly 550 deg. Fah. A 
great number of those generators could be connected to one or 
More steam chests. But those steam chests must themselves be of 
—_ diameter to keep down the weight of the boiler, because the 
ue of iron increases not only with the pressure, but also with 
pon diameter. Therefore, if we want light boilers for high pres- 
Sure, we must reduce them to a small pipe, but force the water to 
circulate with a pump at one end of it. Such a boiler as I speak 


of could have the water pumped in at the lower end if wished, 


more than twenty years ago, and it had been many years at work 
when | saw it. If Mr. Hill or any other marine engineer examines 
into it, he will find there is a great improvement to be made in the 
weight of boiler requisite to produce a given power. If the 
Lucania or Campania were fitted with such boilers, having the same 
effective heating surface as they have now, not more, but capable 
of producing 1000 lb, steam, they could cross the Atlantic four or 
five miles per hour faster than at present, and burn less coal on the 
voyage, Of course, the Campania would require two more cylin- 
ders for each engine, smaller than the present ‘‘ first” cylinders, 
so as to expand 1000 lb. steam five times, say, from 31ft. volume 
down to 155 volume, which is 180 lb, steam. 
Penithon, Radnorshire, GEORGE AUGUSTUS Hala, 
October 12th, 





PERMANENT WAY. 


Sir,—Allow me to commence this letter with something like an 
apology to Mr. Lundie. I ought to have recollected that as every 
rule has its exceptions there might have existed one exception to 
what I considered was a general practice among engineers. So 
far, I will admit I was wrong in naming Mr. Lundie. But, 
still, I am satisfied he does not quite see in what I write—perhaps 
from my mode of expressing myself—all I wish to convey, and 
especially is this evident in his last letter, where he takes my 
saying ‘‘that this difference of dimension—hole and bolt— 
is only the accident, as far as it regards expansion,” to 
mean that the difference itself is accidental, which I do not. 
I should very much like to know whether the ‘‘ careful experi- 
ment” which Mr, Lundie refers to was made with reference to the 
‘‘expansion” proper, or was it only that the bolt should ‘fit 
easily?” It must have referred to one or the other ; and I should 
like very much to see what was done in that respect, and by whom, 
and whether the result was authoritative, and considered worthy of 
introducing into general practice. One evidence I can give that it 
was not will be that instance I referred to in my letter of the 16th 
September, about the rails used on the lines of at least one railway 
corporation with a terminus in London. In this case, the holes in 
the rail are 1,;in., and not 1}in. diameter ; the holes in the fish- 
plate being exactly 5in. from centre tocentre. The bolts being—as 
hear as a 2ft, rule would give me—}fin. diameter. Now, take a joint 
under these circumstances, and as intended to be made, at 
Lundie’s mean temperature of 60 deg.; the one-eighth of an 
inch expansion will be obtained from the shortened ends of the 
rail, and the bolts will—as plainly is the intention — be in the 
middle of the hole. The difference of temperature between 60 
and 160—which I contend for—is 100 deg., and demands 1-87 
eighths of an inch space to expand. How is this to be obtained in 
such a case! Not only are the rail ends set with only one-eighth 
of an inch between them, but the difference between the diameters 
of the hole and the bolt will permit of no more. Beside this, I will 
just remark that I stepped down from a platform on to the line a 
few days ago, and put a knife blade between two or three joints, 
about a quarter of an inch apart each, and found them for half the 
depth full of sand. This will show any one that the whole of the 
‘* expansion” left is not always available for closing. 

Now, as I base all my calculations with reference to expansion 
on the formula L = /(1 + at), where / is the original length of 
the rail, a the coefficient of expansion, and ¢ the degrees of 
of temperature—if I err in using that or fail in the simple rules of 
arithmetic I should like to know it, and I will give in immediately; 
if not—and I began this correspondence with the assertion that I 
was not only a practical platelayer, but something more—I do not 
mean to retire from my position until I make it clear that some- 
thing is required yet to make our railways all they should be 
with reference to the personal safety of those who make use of 
them. 

Your correspondent, Mr. Derry—September 25th—made some 
remarks of considerable importance, and worthy of looking at, 
viz. :—‘‘ If insufficient expansion is given your line is apt to buckle, 
while, on the other hand, if excess is given joints are weakened, 
and knock (sic), and the ends of the rails are likely to become 
damaged.” He also remarks :—‘‘ Buckling is not always caused 
by the want of expansion, for there may be plenty of that, and yet 
a buckle will occur on account of the line being too tightly screwed 
up, especially if the line is not well ballasted.” Italics mine. 

With reference to the first remark there is no doubt but Mr. 
Derry was thinking about my jZin., which he said was not 
‘*touched” in India, and consequently not required there; but he 
adds that the jin. freedom to travel—which he has met with— 
should not be allowed. Plainly this amount of ‘‘ freedom” is not 
required. Mr. Lundie only asks for }in., unless the ends of his 
rails happened to be shortened ;4in. to the first hole, and then he 
gets the gin. I say calculation demands; although I reduce that 
to a quarter of an inch in practice. This reference, too, goes to 
show that what Mr. Lundie practices is not the general practice, 
and that the results of his ‘“‘experiment” have not been accepted 
on Indian lines. Another remark of Mr. Derry’s is that too open 
a joint gives rise to weakness and knocking. All engineers recog- 
nise this, but their only remedy seems to be the reducing of the 
amount of expansion space to one-eighth of an inch. 

I agree with your correspondent, tvo, that buckling is not 
always caused by the want of expansion, ‘‘especially if the line be 
not well ballasted.” I should like to tell you, Mr. Editor, what 
one who towered head and shoulders above me in science and 
constructive ability once said. I was walking with the late John 
Scott-Russell in Vienna in 1873, when we stopped before a build- 
ing, the front of which was being redecorated by means of a 
scaffold formed of very long wooden ladders, with sides that 
appeared to be of ridiculously small scantling. After looking at it 
for a while Mr. Scott-Russell said :—‘‘ How long, think you, could 
those ladders be made to stand on one end without buckling?” 
adding that he ‘‘ had paid a good deal of attention to that sort of 
thing,” and we all know what that meant with him. Later on I 
improved the occasion, asking him if a long rod of iron laid on the 
ground, and submitted to pressure at the ends in the direction 
of its length, was not precisely in the same position or condition as 
the sides of those ladders. ‘‘ Precisely so,” he replied ; ‘‘ it would 
also buckle because of the practical impossibility of keeping the 
line of pressure within the limits of the material itself.” 1 told 
him that I referred to railway metals, and the result of our con- 
versation about it was, that the ballast alone saved us in England 
from many an accident that might otherwise occur. I will only 
add, that the Little Bytham accident was authoritatively ascribed 
to deficiency of ballast, and I am pretty sure that the Dijon 
—France—accident occurred from a like cause, and the Snowdon 
accident might never have happened had the line been heavily 
ballasted. 

Just one item more, with your permission, Mr. Editor. During 
the last week extracts from the long expected reports of Govern- 
ment inspectors upon two railway accidents have been published— 
the first under the heading ‘‘A Mysterious Derailment,” from 
which it appears that a train got off the ‘‘up main line on an easy 
curve to the left, at a point where a branch curved off to the 
right,” and ‘“‘owing to these reverse curves there was no-super- 
elevation at the points.” 

When I wrote you, Mr. Editor, the letter which appeared in THE 
ENGINEER, of September 18th, intimating that it would only be 
fair to let engine-drivers know the risk they ran, in running 
through curves where any modification of the proper elevation of 
the outer rail for ‘‘local convenience ” had been resorted to; I had 
reference entirely to just such a situation as this at ‘‘ Adlington 
Junction,” where the only element of safety had been obliterated 
to accommodate a constructional necessity. A curve without— 
what the inspector calls—super-elevation is a death-trap, neither 
more or less. Is there any ‘‘ mystery” to the professional man at 
all about this? And is it fair to the public that such a condition 
of permanent-way should have existed, and perhaps still exists 
to-day ? 


rather what is supposed to be a sufficient elevation of the outer 
rail of a ten-chain curve for ordinary traffic, is ‘‘modified” for 
‘local convenience,” so far as to be safe only at sixteen miles per 
hour, and it is left to the possibility of any engine-driver to run a 
train over it, at the rate of fifty or sixty miles per hour, not only 
at his own risk, but that of the public also, Well may Colonel 
Yorke say, ‘* that such a state of affairs should exist on a main 
line of such importance must be regarded as highly unsatisfactory.” 
What less could he have said! J. W. WILKINs. 
October 13th. 





AMERICAN BLAST FURNACE PRACTICE. 


Sir,—I have read Mr. Stevenson’s articles on ‘‘ American Blast 
Furnace Practice” with a good deal of interest. There has been 
quite a change in the lines of American furnaces since those given 
in Mr. Stevenson’s articles were built, some six years ago, the 
tendency being towards larger hearths, narrower and lower boshes, 
increased height, smaller tops and belis, and a larger number of 
tuyeres. Where we used to have 9ft. to 11ft. hearths, they are 
now 12ft. to 14ft. The area of the bosh, instead of being three to 
four times that of the hearth, is now made two to three 
times its area, and with the 75 deg. angle its top is well below 
the zone of fusion. The diameter of the bell is about half that of 
the bosh, and the top, or stock line, is 3ft. to 4ft. larger than the 
bell. The tendency of furnaces using ‘‘ Lake” ores is to raise their 
height from 75ft. and 80ft. to 90ft. and 100ft. The number of 
tuyeres have been increased to ten, and their height raised to Sift. 
Blowing engines with Corliss steam valves and positive air valves 
to work up to 20 lb. pressure are common, and water-tube 
boilers are being generaily used. By the use of the Vaughan or 
Hartmann ‘‘mud gun,” the iron notch is stopped without taking off 
the blast, but the engines are slowed down for a minute or two. 
Uehling’s pyrometer, for measuring and recording the temperature 
of the hot blast and the gas, has proved to be reliable and a 
decided benefit, since it compels the stove-tender and the top- 
filler to do their work properly. By having a large pipe, or by- 
pass, connecting the cold blast main with the hot blast main, the 
stoves can be kept at their maximum temperature all the time, 
and the desired temperature of the hot blast is obtained by 
admitting enough cold air into the hot blast main until the 
temperature wanted is reached, and it can be easily kept within 
10 deg. or 15 deg. of it by slightly closing the by-pass valve from 
time to time. This method is easier on the stoves, takes less gas, 
and there is always a hot stove ready when wanted. ; 

Good ‘‘lines” do not necessarily mean good work, and for want 
of a better example I will cite the case of our furnace. It issmall, 
having but 8000 cubic feet capacity. The hearth is 94ft., bosh 
15ft., height 75ft., the bell 7ft., and the stock line 1Uft. The 
angle of the bosh is 75 deg., and its top is but 11ft. above the 
centre of the tuyeres. There are six 5hin. tuyeres 74ft. above the 
hearth level. 

She was blown in during June, 1895, and her daily average make 
up to October Ist, 1895, when I took charge, was 122 tons, and she 
used 2640 lb. of coke per ton—2300 lb.—of iron. We make 
Bessemer, and our specifications call for silicon between 1 per 
cent. and 2 per cent., and sulphur to be under ‘050 per cent. 

The only change I made from the old practice for the first two 
months was in the method of blowing. I blew a constant volume 
of air under all conditions, and varied the temperature of the 
blast as the iron and the cinder changed from the normal. The 
average daily output during this time was increased from 122 tons 
to 152 tons, and the coke used fell from 2640 lb. to 2300 1b. The 
old practice was to keep the temperature of the blast constant, 
and vary the volume of air blown as the furnace grew too hot or 
too cold. 

I then changed the method of filling, keeping the same way ot 
blowing. There are six dumping places around the edge of the 
hopper. Our charge—or round—is composed of twelve barrows 
of coke—6240 lb.—nine barrows of ore, and three barrows of lime- 
stone. The coke isdropped by itself, and then the ore and the 
limestone together. I made all the barrows of ore of the same 
weight—we use four kinds of ore—and emptied them into the 
hoppers in regular order. This — increased the average out- 
_ from 152 tons to 182 tons, and reduced the fuel from 2300 lb. to 
885 lb. The old practice was to have the weight of a barrow of 
one kind of ore differ from that of another, and there was no 
system about dropping them into the hopper, the result being 
that she was always going down faster one side than another, and 
one-third of the iron was misfits ; while under the new practice she 
always settled level, and less than 2 per cent. of the iron made 
was outside the limits of the specifications. She has averaged 
200 tons per day for several days, but the pressure would go up to 
10 lb., and our old engine could not keep up her regular number 
of revolutions, and so the product would fall back to 182 tons. 

This plant is far from being modern, either in equipment or 
arrangement. It was built in 1869, and then made 30 tons per 
day, using some 3500 Ib. of coke. Since then a few boilers have 
been added, the iron pipe ovens replaced by thin fire-brick stoves, 
and the furnace used from 58ft. to 75ft., with the result that the 
output has been increased six-fold, and the fuel consumption 
reduced nearly one-half. FRANK F, AMSDEN. 

Missouri Furnace Company, St. Louis, October 2nd. 





LOCOMOTIVES WITH LARGE COUPLED WHEELS. 


Sir,—Mr. F. W. Brewer—page 374—is quite mistaken in 
supposing that any engines upon the Stockton and Darlington 
Railway had wheels 74ft. diameter. 

The wheels of the bogie engines to which he refers were 7ft. Sin. 

Mr. Worsdell’s new engines have coupled wheels 4}in. larger 
than any coupled wheels ever previously made in this country. 

With reference to the speed of coupled engines, I have a 
record of a run when I was on the footplate in 1871, in which a 
six-coupled Midland goods engine, with wheels 5ft. 2in. diameter, 
ran four miles at a speed of just over 75 miles an hour. In 
America, in 1893, I travelled upon a ten-wheeled engine at 804 
miles an hour ; the six-coupled wheels were 6ft. diameter. 
I do not agree with the remark of Mr. Brewer—page 373—that 
‘‘theoretically coupled engines should undoubtedly travel faster 
than single.” Both in theory and practice I consider the ‘‘ single” 
should and does run faster, and certainly a “single” burns less 
coal, providing, of course, that the train is not too heavy, and that 
the engine does not slip. CLEMENT E, STRETTON. 
Leicester, October 13th. 





THE SNODLAND BRIDGE OVER THE RIVER MEDWAY, 


Sir,—I have read with interest in your last issue the description 
of this work and examined the illustrations, from which it appears 
there are eight spans upon one side of 120ft. each andtén spans 
or more of the same width, and there is a central span of double 
this width, or of 240ft., which crosses the river Medway.- 

The general design of the bridge, as shown and-described, con- 
sists of arched steel tubes 2ft. diameter in the several side spans, 
and 3ft. diameter in the central, 240ft. span. The structure is 
stated to be very light and strong ; but if this be so it is not clear 
that it is uniformly strong, since the lateral pressure from the 
longer central span must be received and conveyed to the abut- 
ments at either end of the bridge through the steel arches in the 
lesser spans. 

I presume the lateral pressure due to weight and load upon the 
arched tubes of the central span, which are 3ft. diameter, will be 
approximately double that imposed upon the other spans, while 
it must be conveyed by the latter, which, are but 2ft. diameter, to 
the abutments. Should this be the case, it follows that much 
greater lateral stress, in proportion to their strength are imposed 
upon the side spans, or that the central span is not sufficiently 
supported with the result that the structure is not uniform in 








here is no patent about this boiler, 


I saw one at work in London 





The other report is just to the same purport, The proper, or 


strength, and that the inside central span imposes undue strair s 





388 


THE ENGINEER. 





Oct. 16, 1896, 


————— 








DOUGLAS 


THE GENERAL 


SOUTHERN ELECTRIC 


CONSTRUCTION COMPANY, 


TRAMWAYS 


WESTMINSTER—CONSTRUCTORS 











Fig. 2.—THE WALLBERRY VIADUCT—VIEW FROM THE NORTH 








upon the adjoining spans throughout the bridge. There may be 
some answer to this, but the design as shown and described in 
your paper would appear to lead to no other conclusion. 
115, Grafton-street, Dublin, W. G. Srrype. 
October 13th, 





NEW GREAT NORTHERN ENGINES. 
Str,—I beg to enclose a photograph of G. N. R. engine 776, 
taken a_few days ago, showing it as re-built with dome, and if you 


world, such a collection might be of considerable value to the 
great railway plant industry. Models, photographs, and specifica- 
tions of rolling stock and railway appliances of all kinds used in 
foreign lands could be consulted without delay or expense by our 
manufacturers, and would add to their familiarity with the 
requirements of many countries. The Railway Museum Depart- 
ment would keep the museums of suitable centres, such as Sheffield, 
Manchester, Birmingham or Glasgow, supplied with these data, 
just as the Science and Art Department now lends objects of in- 
terest to local collections. It would be necessary, of course, for the 














NEW GREAT NORTHERN EXPRESS ENGINE 


care to reproduce the photograph you are quite at liberty to do so. | 


16, Woodsley View, Leeds, October 10th. W. J. BarKER. 





A NATIONAL RAILWAY MUSEUM. 


Sik,—Perhaps you will allow me to express the most complete 
concurrence with the views of Mr. Stretton with regard to the 


necessity for a national railway museum. The nucleus of one exists | 


already at South Kensington, but it is nearly unknown, and ona 


Railway Museum authorities to have power to purchase curiosities 
which might be in danger of being broken up, sent abroad, or other- 


| wise lost to this country. Itis the fact, I believe, that many drawings 


of the highest interest have already been sold to foreigners, which 


| ought not to have been allowed to happen. It is impossible to 


| 


scale quite unworthy the importance of the subject. Apart from | 
the national honour being concerned in our having a railway | 


museum equal, or rather superior to that of any country in the 


doubt that there would be a most abundant supply of materials 
for a great railway museum, if one existed, praniely housed and 
organised in a suitable locality. W. B. PALey. 


London, 8.W., October 12th. 


S1r,—May I be allowed to support Mr. Stretton’s plea for the 
establishment of a railway museum and library? I am quite sure 











that the time is ripe for a movement in this direction. I have 
discussed the question.with a number of railway officials in the last 
few years, and found many of them strongly in favour of such a 
scheme, while no one, as far as I can remember, was actually 
opposed to it. The large and increasing number of books on rail- 
way subjects, the constant letters and discussions in your own 
columns and those of other technical journals, as to the history of 
old engines and the performances of new, all testify to the rapid 
growth of public interest in railway matters. That that interest 
would grow still further if public opportunity were afforded for its 
gratification may be taken ascertain. Moreover, unless railway 
business be unlike all other business, it may be taken as equally 
certain that railway men would be likely to perform their daily 
work more efficiently if they had the opportunity, now denied 
them, of widening the horizon of their daily routine by a study of 
the development of railway service at successive epochs and under 
varying conditions. ee 

I have said that the time is ripe. From one point of view it is 
more than ripe, and innumerable objects, which ought to have 
found their home in a permanent railway museum, have already 
perished beyond recall. Only last week you recorded the ‘‘scrap- 
ping” of a historic locomotive. Within the last two or three 
days the engineer of one of our principal lines told me that he 
has seen whole sets of drawings corrected and scored all over by 
the hand of a world famous engineer—I do not mention his name, 
as to do so would be to pillory a company after all no worse than 
its neighbours—sold for waste paper, because there was no room 
to preserve them in the company’s office, And even when not 
destroyed altogether, our railway relics are being in some cases 
lost to Eng'and. In his recently published book, ‘‘The World’s 
Railway,”, ‘ajor Pangborn boasts, justifiably enough from his 
point of view, that he has secured valuable English antiquities 
for the Railway Museum at Chicago. Englishmen, however, may 
be forgiven for thinking that English railway relics would find a 
more appropriate home in London than in a city which was 
primeval forest when the English railway system was almost full- 
grown, and the battle of the gauges was becoming ancient history. 

October 13th, W. M. AcworTH. 





THE ETHER. 


Sir,—Now that the subject of the ether has cropped up again, 
permit me to repeat a question which you kindly published for me 
in your issue of June 29th, 1894, under the heading “ Friction of 
Gases,” to which I received no reply, neither have | been able to 
obtain the information elsewhere. 

Where can I find a formula—derived from experiment, not from 
theory—to enable me to calculate the rate at which a thin plate of 
tin, in a horizontal position, will fall to the ground in different 
kinds of gas! Example: How long will a plate lft. square, 
weighing 4 oz., take to fall 10ft. in an atmosphere of oxygen, and 
how long will the same plate take to fall the same distance in an 
atmosphere of hydrogen? It surely can hardly be necessary t? 
point out that if we are ever to arrive at any real knowledge of 
the ether we must adhere to the fundamental principles of all true 
science—that is to say, we must argue from the known to the 
unknown, Yet this elementary principle does not always seem to 
be kept in view when the ether is the subject of investigation. 

October 10th, Ae 
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situated than Douglas, or so happily placed in the close 
vicinity of such varied scenery. The sweep of the bay from 
the harbour on the south round to Onchan Head is most 
imposing, as seen from the steamer; and northward the 
coast, with its steep cliffs and rugged headlands is already 
accessible to the thousands who yearly visit the island, 


by means of the electric tramway to Laxey and the | 
electric railway thence up to the very summit of Snaefell. 


But the coast southward, from Douglas Head towards Port 
Soderick, has until lately been more or less neglected. 


True, its cliffs and ravines sheer down to the sea some | 
200ft. below, were known to the more hardy visitor, but the | 
many were prevented from exploring this side for want of a | 


proper road. 

With a view to opening up these three or four miles of rock 
scenery, the Douglas Head Marine Drive Company was 
formed some few years ago, and a start was made on the con- 


struction of the cliff road. But from some cause or other the | 
venture was not a success, and the drive was little more 


Schedule of Gradients from Douglas Head to Port Soderich. 
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than “ roughed out,” except at the Douglas Head end, where 
the work was first begun. Things were in this chaotic state 
when the present company came on the scene, and by con- 
cession obtained a lease of the Marine Drive, with a view to 
completing it with a tramway. The work done by this new 
company is now complete, and the cars have now been 
running nearly two months in regular service. 

There is much of interest in the construction of the work, 
both structural and electrical, and not the least interesting 
feature is the remarkably expeditious way in which the work 
has been carried out. The General Traction Company, of 
Westminster, as contractor, was instructed to proceed in 
December last, and between that date and the middle of this 
year some 3000 tons of rock were blasted and quarried, about 
2} miles of single line tramway, with passing places, laid, 
electric power station and overhead trolley wires erected, and 
the installation completed, so that cars were actually run on 
July 16th, and passengers conveyed from end to end of the 


+ Pigeon Stream Bridge and Power Station. 
§ Horse Leap Bridge. || Present termination 


* Douglas Head Entrance. 
t Wallberry Viaduct. 
of work at Port Soderick. 





line. In fact, taking into consideration the difficulties of the 


situation, the sinuosity of the line, and the gradients, it | 


THERE are very few health resorts more beautifully | must be admitted that Mr. Winslow and Mr. H. Lavington 


Fletcher, as representing the contractors, have made a record 
in structural annals. 

The general direction of the line of work will be gathered 
from our plan published herewith, but the scale is necessarily 
too small to indicate all the curves of which the line is made 


The track is 4ft..84in. gauge, and is laid throughout with 
Vignoles rails, weighing 65 lb. to the yard forward, and these 
are fished together by plates of the Chicago type. Steel 
sleepers ready gauged are employed, and the lines are cross- 
bonded at frequent intervals. The passing places are eight 
in number, in addition to terminals, and are set out for a 
five-minute service from either end. Speaking generally, the 
track occupies the land side of the Drive throughout, and 














fig. VIEW OF THE WALLBERRY VIADUCT, LOOKING NORTH. 


up. It may, however, be stated that there are scarcely one | the overhead bracket poles are in many cases planted in 
| hundred yards of straight track to be found anywhere from | recesses cut in the’face of the cliff; thus the outer portion 
| end to end of the work, and that the quickest curve has a | of the roadway is left absolutely unobstructed, and the poles, 
radius of 45ft. As regards gradients, we cannot give any | being against the bank, scarcely show in the general land- 
better idea of the profile than by printing the foregoing | scape. 

| schedule of grades, from actual levels taken on the finished | The bridges——There are three principal viaducts on the 
| track, working from Douglas towards Port Soderick. line, and these have all been designed and built by Messrs. 
| In fact, when we first inquired about plans and sections of | Heenan and Froude, of Manchester, acting as sub-contractors. 
| the route, before visiting the ground, we were told that a | In each case they replace the original timber trusses con- 
corkscrew would represent both with approximate truth. | structed by the Marine Drive promoters, and these old 


| 
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timber girders were naturally used by the present contractors 
a3 false work on which to erect their steel girders. In this 
way much time and money was saved, as the cost of spanning 
a ravine some 200ft. above sea level would have otherwise 
been very great. Taking the bridges as they are met with in 


traversing the line southwards from Douglas Head, we find 
first the Pigeon Stream Bridge, total span 117ft., situate 
about half a mile from the entrance to the Marine Drive. 
In this case there are three short spans carried by steel 
About three-quarters of a mile farther on is 


lattice piers. 
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faces the depth is reduced to 9in., and the spacing of the web 
increased to 1ft. 44in. centres. The main girders rest upon 
cast iron expansion blocks bolted to the upper face of the sill 
girder, and the space over the centre pier is decked on an 
independent trame the same depth as the main girders. This 
arrangement simplifies the structure, as it will be seen from 
the plan that the two faces of the centre pier are not parallel 
to each other, but enclosed an angle of 10} deg. Similarly, 
the main girders in plan are each set at an angle of 843 deg. 
with the centre line of the central pier, and the erection is 
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angles. The stiffeners are 5in. by 2sin. by gin. ties. Rest 
ing upon the cross girders are the two rail girders, three Sin, 
by din. by gin. rolled steel joists, and two outside plates fo; 
carrying the 3in. plank decking and handrail. The ;ail 
girders are spaced 4ft. 10gin. centre to centre, and are built 
up of three Sin. by 2}in. by gin. channel sections combined in 
trough form, as shown in detail—Fig. 5. The rails are 
slotted for expansion over the centre pier. We understand 
that all the bridges have been designed to carry a live load of 
100 Ib. per square foot, which is obviously a greater weight 
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Figs. 4A—CROSS SECTION SHOWING DECKING AND BRACING, AND PART ELEVATION AND DETAILS OF WALLBERRY VIADUCT 


the Wallberry Viaduct-—Figs. 1 and 2—with a total length of | 
256ft. in two spans; and immediately following, over the | 
next chasm, is the Horseleap Bridge, having a single span of | 
120ft. As these structures are all practically of one | 
type and design, we have selected the Wallberry Bridge for 
more detailed notice and illustration. The Wallberry Cleft | 
is bridged about 200ft. above sea level, by two spans each of 
128ft., and has a centre pier built up from the rock with a | 
solid base, and carried up the final 40ft. as a steel lattice | 
pier.—see Fig. 3. The legs of this pier are cruciform in | 











still further complicated by the gradient at which the struc- 
ture has had to be worked, viz., 1 in 17, rising from the southern 
abutment. The two main girders are spaced 12ft. apart 
centre to centre, and are 10ft. deep over all, or 9ft. 2in. from 
centre to centre of booms. These are built up of two Yin. by 
gin. webs and four 3in. by 3in. by gin. angles on the bottom 
member, }in. webs on the upper boom, and in each case the 
diagonal bracing is of 2hin. by jin. flats. The main bracing 
is divided into twelve panels of 9ft. 2in. each, the tension 
members varying from two Gin. by gin. to two 4in. by gin. 
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Fig. 3-CRO8S SECTION OF PIER, WALLBERRY VIADUCT 


section, built up of four 43in. by 44in. by gin. angles, braced 

and counter-braced both horizontally and vertically by 3in. | 
by 3in. by gin. angles, and strutted half way up by a 6in. by 
3in. by Zin. channel section. The base plates are 2ft. square 
and #in. thick, secured by gusset plates extending 30in. up 
the main supports, and these supports taper on the cross 
section, from 18ft. centres at the base to 12ft. centres at the 
sill girder level. The sill girders are double-webbed—see | 
detail, Fig. 3—the web on two faces being 12in. deep by gin. 
thick, spaced 10in. centre to centre, and stiffened by 3in. by 

3in. by gin. angles, and 24in. by fin. flats as diagonal 





bracing on top and bottom members. On the two opposite | 9in. deep, having jin. webs and four 3in. by 3in. by gin. 














a: soon "catia 
Fig. 5—DETAIL OF RAIL GIRDERS 


flats, and the compression members from four 3in. by 3in. by 
gin. angles, with fin. web to two 2tin. by 24in. by gin. angles, 
latticed with 2}in. by ;%;in. flats. The vertical members in 
each alternate bay are built up of two 3in. by 3in. by gin. 
angles, latticed with 2sin. by ,’,in. flats ; and the end pillars | 
are of four 34in. by 34in. by gin. angles with a jin. web. The | 
horizontal and vertical wind bracing consists of 3$in. by 34in. 
by gin. angles, and 2din. by 2hin. by gin. angles respectively. 
The cross girders are spaced 9ft. 2in. from centre to centre, 
and bear on the top boom over each apex of the main 
latticing. These transverse girders are 18ft. 6in. long and 


than any rolling load which is likely to traverse the drive, 


| The estimated dead load of the girders is 42 tons per span, or 


complete with decking stringers, handrails, &c., it is estimated 


| at 51 tons per span. 


The power station._The motive power for the system, as 
we have already intimated, is electric, and in our illustra- 
tion—Fig. 6—the general situation of the power station is 
seen. The only source of fresh water for boiler use was 
found at the Pigeon stream, and, therefore, the selection of a 
site for the station was very much a case of ‘“ Hobson's 
choice.” The precipitous character of the ground, too, has 
led to the adoption of a very unusual arrangement and plan, 
as the house practically stands on the face of a cliff. The 
buildings are of local stone, built in random rubble, with 
stock brick dressings to doors, &c. At the level of the tram- 
way, and actually approached from the Pigeon stream bridge, 
is the boiler-house and coal store, with a small office adjoin- 
ing on the same level. There are two boilers, each of 
120-horse power, working at 1201b. pressure. They are of 
the tubular pattern, by the well-known firm of Babcock and 
Willcox, and each is stoked mechanically by one of Bennis’ 
patent economic stokers. A Green’s economiser is erected 
in the main flue, and the condensers are situated in the open 
at a lower level. A concrete tank has been constructed 
below the bridge to impound the waters of the Pigeon stream 
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for condensing purposes, but in case of this supply failing, 
during a prolonged summer drought, provision is made for 
lifting sea water direct from the foot of the cliffs by means of a 
VYorthington pump. 

The engine-room and dynamos are immediately under the 
boilers and at a level of about 20ft. below the road. Here 
are two 130-H.P. horizontal engines by Linley and Browett, 
of Patricroft, near Manchester, steam jacketed as to their 
cylinders, and running at 240 or 250 revolutions per minute. 
Each engine hasa fly-wheel of 19in. face, weighing little short 


| of 50 cwt., and each drives direct by a 17in. Kureka belt on 


to a Westinghouse dynamo of the 6-pole generator type. The 
dynamos have an output of 100 kilowatts, running at 650 
revolutions per minute, and are compound wound. Twelve 
feet below the engine bed level, and 34ft. below road level, is 
the pump-room, containing two Worthington feed pumps for 
the boilers and also one of Ledward’s combined circulating 
and air pumps. 

Rolling stock.—The car bodies are double-decked and open- 


| sided on the American excursion car pattern, and have been 


built by the Brush Electrical Engineering Company, of Lough- 


| borough. Each car carries 78 passengers, is 28ft. long, and has 


a wheel base of 6ft.6in. The car base trucks or underframes are 
supplied by the Baltimore Car-Wheel Company, U.S.A., and 
have a long spring base of 16ft., thus compensating for the 
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short wheel base, which was most necessary on short radius 
curves, and at the same time ensuring freedom from oscilla- 
tion when running at high speeds. Six of the cars are fur- 
nished with motors, each having two 25-horse power Westing- 
jouse motors of the “A” type, and making a maximum 
- eed of twelve miles per hour on the level. oS 
A train will consist of one motor car and one trailer, and it is 
found that the dead load of these is about 94 tons; or witha 
full complement of 156 passengers, a dead load of about 
136 Ib. per paying unit. The trolley used has been specially 
designed to allow extra latitude in passing round quick 
curves. The current is carried from the trolley to a switch at 
either end of the car, and thence to the controllers. These 
are of the latest pattern, and elaborate provision is made for 
stopping, starting, and governing the speed, as also for check- 
ing the car in case of any untoward accident, such as the 
trolley jumping the overhead wire. The overhead wires are in 
duplicate throughout, and are carried on cast iron brackets 
supported by hollow steel posts. These are cast in three 
ctions, aud along with most of the other material used— 
even the trolley wire is no exception—have been brought over 
from America. The brackets allow the trolley wire to be 
fixed 20ft. above the track level, so that there is very little 
k of accident from contact on the part of passengers, how- 
ver careless they may be. It will be evident that not the 
least difficulty to be overcome by the engineers has been the 
trouble involved in leading these trolley wires round the 
many and quick curves and gradients of which the line is 
made up, and in several places horizontal ties have been 
introduced from points of anchorage on the face of the cliff. 

The car shed is at Little Ness, and stands some Sft. or 9ft. 
below the drive and between the main track and the sea. It 
is an iron building, 93ft. long by 40ft. wide, and covers twelve 
cars. The seaward half of the shed is excavated between the 
rails, so as to form a pit, from which the underframes of the 
cars and the motors can be inspected with ease. There is 
also an ample workshop at the pit level. To save points and 
crossings at the approach to the shed, a traversing table has 
been laid down at the entrance, and a single line of way con- 
nects this with the main line. 

The tramway, as at present laid, commences at the crown 

f the road on to Douglas Head, or about a quarter of a mile 
nearer to Douglas Harbour than the entrance gates of the 
Marine Drive. The present termination, as will be seen from 
the route plan, is on the north-easterly brow of the Keristal 
Valley. Doubtless in the course of another season or two, if 
the traffic returns warrant the additional outlay, this valley 
will be crossed, either by bridge or embankment, and the 
tramway carried forward to Port Soderick. It is also probable 
that the system may be continued northwards to join the 
high road to Castletown. 

Already there is talk of continuing the Douglas Head end 
of the line down towards the town, thus bringing the terminus 
within easier distance of those visitors who object to the stiff 
climb up to the Head. It is believed that the venture will be a 
financial success. Mr. Lynn, the general manager, must be 
complimented on the excellence of his rolling stock and 
plant, and all concerned in the work on its satisfactory com- 
pletion in so short a time. 
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MANCHESTER MAIN DRAINAGE 


SCHEME. 


EFFLUENT 


SUPPLEMENTING our remarks of a fortnight ago upon the 
City Surveyor’s scheme for eftluent disposal, we notice that 
the question which we then raised—as to the effect of with- 


holding seventy million gallons of water from the Ship Canal— 
has been brought before the City Council at their recent 
meeting. It was then stated by one of the members that 
the proposed scheme would divert from the canal a volume 
of water equal to the daily lock wastage. And, further, 
there is the question of Warrington and its claim upon the 
Canal Company for compensation water. It appears that 
the Canal Company is bound to maintain a channel 50ft. 
wide and 8ft. deep along the course of the river Mersey 
throughout the borough of Warrington, and what the effect 
of the proposed effluent scheme would be upon them has not 
yet been ascertained by the engineers. We gather, however, 
that the company’s engineer is anxious to obtain further 
information from the City Fathers before advising his 
directors. There was, therefore, a strong feeling expressed 
in favour of further time for inquiry and consideration before 
coming to a final decision ; but, on the other hand, the com- 
mittee directly responsible for the work are face to face with 
the order of the court, requiring them to prepare an effective 
scheme within twelve months time. 

The City Surveyor, Mr. de Courcy Meade, further reported 
on his original estimate, and adhered to his figures as already 
published by us, viz., £258,000. In this connection some very 
interesting figures were submitted to the meeting by one of 
the aldermen, who pointed out that in 1887 the Council were 
asked to adopt a scheme sufficient for a prospective popula- 
tion of 648,000, and sanction was obtained for borrowing 
powers up to £450,000, or £40,000 in excess of the estimates. 
he total cost, however, up to the present time has been 
some £700,000 or more; in other words, very nearly twice the 
original estimates, and now the present schemes will bring 
the expenditure to about a million pounds sterling. 

After a prolonged, and at times somewhat heated discus- 
sion, the following amendment was adopted, the voting being 
forty-five for and twenty-eight against the delay :—“ That 
the proceedings and report of the Rivers Committee be 
approved, subject to the following condition, namely, that 
With a view of enabling members of the Council to be more 
fully acquainted with the scheme for effluent disposal, it be 
clearly understood that the final sanction of the Council 
thereto be deferred for a period of three months, so that it 
may be clearly ascertained whether any modifications therein 
can be made, or whether it may be practicable in any way 
to adopt an alternative more beneficial to the community, 
and that in the meantime the Town Clerk be authorised to 
give all notices, and take all formal proceedings and steps 
which may be necessary for the promotion ot the proposed 
Bill, including the holding of any meetings required by the 
Borough Funds Act.” We understand that this resolution 
will not in any way interfere with the promotion of the 
scheme in its initial stages. The surveys are being pushed 
forward, and the Bill will be lodged in due course early in 
November. In one sense the prospects of the scheme becom- 
ing an accomplished fact are probably helped by the delays 
now adopted by the City Council, in that having an open 
mind on the subject, and being committed to nothing, it is 
now competent for the Council to receive the advances of 
neighbouring authorities in the watershed, with a view to 
their joining in one common scheme. 

Manchester is not alone in her present difficult position. 





Manchester’s problem is equally Salford’s problem, and not 
Salford only, but a dozen other places down thestream. And 
it is obvious that with these down-stream bodies as partners 
in the scheme, the chances of the Bill in the Committee 
Room of the Houses are much improved over the condition 
which would obtain if these smaller authorities were all in 
opposition. Already, we notice that the Warrington Borough 
Council are discussing the question of approaching the city, 
and by arrangement connecting their effluent with that cf 
Manchester, and so solving their present troubles literally by 
‘‘ambulanding,”’ if we may coin such a word. 

Referring again to our previous notice of this scheme, we 
recently spoke of the very small proportion which the pro- 
posed discharge of effiuent really bears to the great body of 
water in the estuary of the Mersey, and in this connection the 
figures given by Mr. George Fosber Lister, the chief engineer 
of the Liverpool Dock and Harbour Board, are of special 
interest. Mr. Lister’s paper was read before the British 
Association at their recent meeting, and speaking of the 
tides in the Mersey, he estimated the volume of a spring tide 
at 710 millions of cubic yards. This is equal to not less than 
239,625,000,000 gallons per day, as against the proposed 
effluent flow of 70,000,000 gallons. It will be interesting to 
see what complexion will be put upon these figures if and 
when their author is called upon to oppose Manchester’s 
scheme in the Private Committee Room. 

While speaking of Manchester and her affairs, it is curious 
to note how the “ whirligig of time” changes the relative 
positions of parties and people. When the Ship Canal Bill 
was being promoted the bitterest opponents were the City of 
Liverpool, the Liverpool Dock and Harbour Board, and the 
railway companies, and these worked hand-in-glove together 
against the scheme. To-day things are otherwise, the canal 
is made, andslowly but surely is securing traffic. Now we find 
a state of alarm in Liverpool, and each of the three above men- 
tioned bodies is trying to blame the other two for the falling 
off of trade in the Mersey port. Thecity call upon the Harbour 
Board to reduce their charges, and that body replies in effect, 
“We will gladly do that if the City Council will safeguard us 
from loss of revenue. And to this end we propose that the 
city shall ‘ police’ the docks without any special charge.’ 
This means that the Dock Board will reduce charges on 
freight, and pocket as compensation the £33,000 which they 
now pay annually to the City Council for police services. 
The City Council, on the other hand, fail to see why the rates 
should place the sum of £33,000 per annum into the pockets 
of a private trading concern. Hence the present deadlock 
between the two authorities. And now the two fall upon the 
railway companies, and blame them for maintaining too high 
a scale of charges for carriage. 

Having come to the conclusion that the railways will not 
abate their charges unless pressure is brought to bear upon 
them, Sir Wm. Forwood now suggests that Liverpool should 
construct an independent line of railway to Manchester. He 
further stated that the estimates showed clearly that such a 
goods line could be constructed for about £2,000,000, and 
could be completed in two years. Sir William added that 
the railway companies were strangling the trade of Liver- 
pool, and were directly responsible for the existence of the 
Ship Canal. The Corporation of Manchester had advanced 
five millions of pounds to complete the canal, and, in his 
opinion, it would be in the interest of the Liverpool Corpo- 
ration and the Dock Board to guarantee a minimum rate 
of 3 per cent. upon the £2,000,000 required to complete 
the line. 

As showing that the alarm of Liverpool is not altogether 
groundless, we may notice that the total tonnage on the 
canal for the last half-year ending June 30th was 823,000 
tons, against 600,000 tons for the corresponding half of 1895. 
The progress is reported to be gradual, sustained and con- 
siderable, not spasmodic or intermittent, and it is estimated 
that, after paying all working expenses, maintenance, and 
dredging charges during the rest of the year, putting aside 
a sufficient amount to cover the cost of closing the tidal 
openings and paying for all capital works already projected, 
and reserving £6578 for such necessary works as may arise, 
and after paying the interest on first and second debentures 
due on January 1st, 1897, there will be an available balance 
on the estimate of about £35,000 to meet further capital 
charges during 1897. 








LEIGHTON BUZZARD WATER AND SEWERAGE 
WORKS. 

THE waterworks, sewerage and sewage disposal works of Leighton 
Buzzard have just been completed at a cost of £21,240, from the 
plans and under the supervision of Mr. H. Bertram Nichols, C.E., 
of Grcesvenor-chambers, Corporation-street, Birmingham, whose 
schemes were adjudged the best out of an open competition a few 
years ago. 

A well and boring has been sunk about a mile away from the 
town on the Stanbridge-road, carried down into the lower green- 
sand. The well is 8ft. internal diameter, lined with cast iron 
cylinders in segments, carried down to a depth of 48ft., and below 
this the well has been deepened a further 16ft. with 7ft. diameter 
cylinders, and below this again the bore pipes are carried down to 
a total depth of 200ft. from the surface, the diameter varying from 
10in. to 8in. The two sets of cylinders are bracketed together, 
and at their junction girders and cross girders are placed to carry 
the pumps. The contractors for the well and boring were Messrs. 
C. Isler and Co., of Southwark, S.E. A great deal of difficulty 
was met within consequences of the sand blowing below the depth 
of 48ft. from the surface. Down to this depth the formation is a 
stiff gault clay, and from below this level it is sand, some of a 
very loose nature, with bands of varying thicknesses of grey sand- 
stone, congealed stone, pebbles, and sand and some very hard 
stone. Owing to the difficulties experienced, the well-sinking 
operations from beginning to finish took about two and a-half years 
to complete, many stoppages having occurred and difficulties of an 
unforeseen nature having arisen. 

The cost of the well and boring amounted to £1759. The water 
above the depth of 175ft. from the surface is entirely shut out from 
the well, as this water was found to be impregnated with iron ; 
below this depth, however, the water is of better quality and 
sufficient in quantity for the present requirements of the town. 
Thirty feet of unperforated tubes project inside the boring, so 
that the borehole can be continued beyond the depth now reached 
if, in the future, considered desirable. The present site of the 
water tower was chosen by the late Local Board, in opposition to 
the engineer’s advice and wish to have it placed at Stonhill, which 
would have been far more advantageous for the town. The tower 
itself is an octagonal building, with buttresses and recesses of a 
Gothic character, the dimensions being 27ft. 6in. internally on the 
square. The average thickness of brickwork is about 2ft. 8in., but 
this is widened out in the bottom immediately above the footings 
to a width of 5ft. 4in., under which are the footings spread out to 
10ft. The bulk of the brickwork is carried on 5ft. 6in. of cement 
concrete, which extends some distance outside the footings all 
round the building. The detail work is of a solid character, 
enriched with terra-cotta mouldings, and special ‘‘ Heather” facing 
bricks have been used throughout, The front and entrance of the 








tower faces towards the town, and the manager’s residence is to 
the left of the site looking from the town. The residence contains 
on the ground floor a living room, kitchen, and scullery, &c., an 
entrance hall with porch, and an additional living room having 
windows looking out towards the tower, which can be nsed for 
office purposes or committee meetings if desired, it being planned 
by the engineer for that purpose. There are two octagonal towers 
at sides of entrance, one carried up above the main tower, and 
having spiral staircase for access to the various floors and to the top 
of tank and baleony. : 

The total height of the brickwork above the ground floor is 
82ft., and on top of this a strong framed octagonal roof, covered 
with red tiles, is constructed, with balcony on the summit. The 
arrangement of the engines and pumps is in duplicate, so that in 
case of a breakdown with one set there will another set of 
pumps available. Two 9-horse power nominal Crossley’s gas 
engines, of the latest scavenger type, work the two sets of three- 
throw pumps, and two 4-horse power nominal engines drive the 
air-compressors for working the ejectors, the tower being the 
central station for this purpose. The water is raised into a wrought 
iron tank, 30ft. in diameter and 19ft. 3in. in depth, carried on the 
walls at a height of 62ft. above the ground floor, The tank is 
divided into two parts for a depth of 5ft. from the bottom of the 
tank. This division has been made in order to allow the whole of 
one side of the tank to be cleaned out, while there would remain 
on the other side of the division a sufficient supply of water for 
the ordinary purposes of the town. The rising mains from the 
pumps are carried up through both floors of the building, through 
the tank bottom, and deliver the water in a cast iron trough, 
which makes one complete circle round the top of the tank, The 
object of this trough is to clear the water as far as possible 
from iron and other matters which might be forced up the main 
from the pumps. The capacity of the tank is 80,350 gallons, the 
depth of water with this quantity being 18ft. 3in. Thereis a good 
pressure of water throughout the town. The mains vary from 8in. 
to 3in. in diameter, supplied with all the requisite sluice valves 
and hydrants, &c., in suitable positions. 

The sewerage and sewage disposal works.—The sewerage scheme 
is partly on the ‘‘Shone” system, ejector stations being provided 
at each of the four low parts of the town. The ejectors are in 
duplicate, and the sewage is raised from these low points by 
pneumatic power into nce ony before being delivered 
into the gravitating sewers. e cast iron air mains from the 
generating station are 3in. and 2hin., the sewage delivery pi 
being 5in. in diameter. The whole of the sewers are confined to 
the public roads. They vary in size from 6in. to 15in, in diameter. 
The ‘‘ Hassall” pipe joint Be been used throughout, the double 
lined joint being used for the sewers gravitating to the ejectors, 
and the single-lined joint for the sewers gravitating direct to the 
outfall. About one-half of the sewage of the town is ejected, the 
remainder gravitating to the outfall, which is situated to the north of 
the town. The sewers are constructed in straight lines, and good 
gradients are available. Manholes are constructed at every 
janction and at lateral changes of deviation, and lamp shafts.are 
provided where requisite. Open ventilation is adopted generally 
at the road surface, but at the high portions of the town cast iron 
shafts are in addition carried up above the houses. Automatic 
flushing tanks are provided at the heads of the sewers, and the 
manholes have flap valves and sliding disc valves where necessary. 
The main outfall sewer is 15in. in diameter. The Sewage Purifica- 
tion Works are on the “‘ International” system, the precipitation 
tanks and Polarite filters being constructed well above the ficod 
level of the river Ouzel. This was amply demonstrated during 
the construction of the works, in which time some severe 
floods have taken place. There are three rectangular tanks 
sub-divided into six bays, the supernatant water being drawn off 
from the tanks on to the filters by means of floating outlets. The 
tanks are adapted for either the quiescent or continuous principle. 
There are four Polarite filters, and the effluent after passing 
through the filters flows over and through the land, which is laid 
out in eight beds for intermittent filtration. A separate outlet is 
also provided from the filters to the river, arranged in steps for 
aération, lined with white glazed bricks. The area of land that 
has been taken for outfall purposes is 5} acres, and the works are 
laid out for a population of 9000. 

The contractors for the works were Messrs. Garlick and Horton, 
of Sloane-street, London, S.W., and three resident engineers 
have been engaged since their commencement—Mr. J. R. Bland- 
ford, the late Mr. J. P. Kernan, and Mr. J. Angus ; the last-named 
gentleman remaining till the works were completed, 








ARMOURED TORPEDO DESTROYERS. —On Friday last, the 9th 
instant, the Misiones, another of the Argentine armoured torpedo 
boat destroyers, built by Messrs. Yarrow and Co., was taken out 
for its official trial at the mouth of the Thames, A three hours’ 
full speed run was made, loaded with 35 tons, when a mean speed 
of 27°1 knots was realised, being 1-1 knots in excess of the contract 
speed of 26 knots. The Argentine Government was represented 
by Captain Diaz, Chief of the Commission; Mr. Hughes, Engineer 
to the Commission ; and Lieutenant Barbara. Steam was supplied 
by six of Yarrow’s patent water-tube boilers. The consumption 
of coalon the three Argentine destroyers tried up to this date 
compares most favourably with the results obtained in similar 
vessels in the British Navy. In the case of the Santa Fé the con- 
sumption on the three hours’ full speed run was 9# tons, on the 
Entre Rios it was 10} tons, and on the Misiones it was 11} tons. 
On Saturday last the Corrientes, another of the Argentine 
destroyers, was successfully launched from the Poplar works, with 
engines and boilers on board. 

EXPLOSION ON THE CABLE STEAMSHIP ScoTia.— Recently the 
Telegraphic Construction and Maintenance Company’s iron steam- 
ship Scotia, 2931 tons register, Captain Cato, put into Plymouth 
from about sixty miles south-west of the Eddystone, where a 
terrific explosion occurred on board, narrowly involving the loss of 
the vessel. The Scotia met with a heavy gale after leaying 
London, but no damage was caused. In anticipation, however, of 
encountering heavy seas off Ushant and in the Bay it was decided 
to make fast everything movable. With this object the boatswain, 
carpenter, and an able seaman descended into the fore at 
4 p.m. on Thursday, taking with them an ordinary globe lantern, 
They had scarcely commenced making the stores secure when a 
great explosion of gas occurred, the three men being burned by 
the flame, two seriously, There was immediately a tremendous 
inrush of water, but the men safely escaped to. the deck. The 
explosion shook the ship from stem to stern. Boats were swung 
out and hastily provisioned, the orders being executed with 
promptitude, under the direction of Captain Cato. In the mean- 
time some of the crew went below to find out what water the ship 
was making, and it was found that the collision bulkhead was 
broken, but that the next bulkhead had successfully resisted 
the sea. This compartment was shored up, and hopes were 
entertained of the ship keeping afloat. It was, however, deemed 
advisable to signal a steamer in sight to ‘‘stand by.” She proved 
to be the Plymouth steamship Maristow, and immediately 
responded to the signal and bore down to the Scotia. As the 
vessel was broached round for port, it was possible to gain some 
idea of the extent of the damage. The port bow was completely 
blown out for a considerable distance above and below the water- 
line, and the starboard bow plates for a similar distance were left 
hanging, causing an enormous gap into which the water poured. 
The Scotia is the old Cunard liner of that name, built in 1862, and 
but for her substantial construction must have foundered. The 
explosion is assumed to be due to an escape of inflammable vapour 
from less than 2 ewt. of anti-corrosive off stored in the fore peak. 
It is well known that many substances used for et ships’ 
bottoms contain naphtha, and by some means it is believed that this 
highly dangerous chemical escaped. The fore peak is well 
ventilated, and a few hours before the accident the boatswain went 
down with a lantern, and did not detect any smell of gas, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in Tue EnGIneEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therersre request correspondents to keep copies. 


REPLIES. 

Griansur. — See articles by Michelin 
recently and weekly by Iliffe and Co. 

T. B. (Newcastle.)—The scheme you suggest has been proposed. In fact, 
it is almost impossible to suggest any method of fixing boiler tubes or 
ferruling them that has not been tried. 

B. W.—If you refer to the last page of our last issue you will find that 
you can obtain through any bookseller a work which will probably 
meet your wishes. 

W. B. L.—The engines have been illustrated in Tue Enciveer. They 
were illustrated and discussed in Zerah Colburn’s treatise on ‘‘ Loco- 
motive Engines.” They have been re-built, and fitted with larger 
boilers. We shall probably publish particulars in an early issue. 

H. anv Co. (Birmingham )—“ Electric Transmission of Energy,” by G. 
Kapp, fourth edition, published by Whitaker; ‘‘ Electric Transmission 
of Power,” by V. Abbot. Samson, Low, and Co. Possibly these books 
will suit your purpose. See also the back volumes of THe ENGINEER 
for five or six years. 

. B.—The two speeds gear shown in your tracing is old so far as the 
principle is concerned. It is, in fact, neither more or less than the 
well-known “ Jack-in-the-box,” with spur instead of bevel wheels. 
The details of its application may or may not be new, but we do not 
think that in any case there can be sufficient novelty, combined with 
excellence, to make the invention worth a patent. 

W. D. (Lichfield.)—Pressure is not mechanical power. The amount of 
energy stored at any moment in a steam boiler has no necessary con- 
nection of any kind with the engine, its power, or its economy. The 
pressure must put a piston in motion, and the work then done will 
not be affected in any way by the quantity of water in the boiler, or 
by the cubic capacity of the steam space. A water-tube boiler is not 
necessarily more powerful or efficient, or economical, than a boiler of 
ten times the capacity. 


in The Auto-Car, published 








G. W. (Newport.)—Waterfall condensers have been tried in the United 
States. We cannot say whether they have been tried in this country 
or not. If you can refer to Tue Encineer for October 2nd, 1868, you 


will find an article on condensers without air pumps, which will supply 
all the information available. Of course, the jet must enter the down 
pipe at some point more than 30ft. or so from the lower end. A con- 
denser of the kind is so inexpensive, that you will find it worth while 
to try one experimentally. 


INQUIRIES. 
INCLINE BRAKES. 

Sir,—Will any reader say what are the formule for the size—surface— 
of brake blocks—wood on cast iron wheels—and pressure required, Xc., 
for gravity inclines, and applicable for different loads, &c. Also kindly 
name best book on above and oblige. ASIATTO. 

October 13th, 
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THE ACCIDENT. 


At 12h. 16 min. a.m. on the 18th of July an accident 
occurred at Preston Station, somewhat remarkable in 
character, and rendered noteworthy by the magnitude 
if not the importance of the correspondence and discus- 
sion which it has evoked. The train derailed was the 
down West Coast Highland express, and consisted of 
seven large carriages, each carriage had two bogies, and 
each bogie four wheels. The total weight, exclusive of 
locomotives, passengers, and luggage, was 157 tons, and 
the aggregate length of the coaches was 328ft. The train 
was drawn by two engines; the first, or pilot, was the 
Shark, a 6ft. four-coupled engine, rebuilt in 1894; the 
total wheel base was 15ft. Sin.; the total weight of the 
engine 33 tons 4 cwt., of which 10 tons 7 ewt. were on 
the leading wheels. The train engine was the Vulcan, 
four-coupled, 6ft. 6in., built in 1888; it weighed 32 tons 
15 ewt., of which 10 tons 5 cwt. were on the leading 
wheels; the wheel base was 15ft. Sin. It will be seen 
that both engines were comparatively small. The lead- 
ing axle-boxes had }in. side play each way, but did 
not, we need scarcely say, radiate. The curve would be 
infinitesimal for so small a lateral shift. The character- 
istics of the accident have been very fully described. 
It may, however, be worth while to redescribe here what 
happened. While passing round a curve which bears 
away to the westward immediately north of Preston 
Station, the whole train left the rails to the right, and 
was wrecked. The engines plunged through the ballast, 
demolished a shunter’s hut which was in their line of 
progress, and after travelling for 143 yards in a line 
tangential to the curve, came to rest in the triangular 
plot of ground between the main lines to the north and 
the Dock-street coal yard. The leading engine was then 
within 3ft. of the top of a retaining wall 8ft. high, which 
separates the railway property from the roadway and 
premises belonging to the adjacent Canal Foundry. The 
second, or train engine, was nearly in a line with the first, 
and separated from it by little more than the length of 
the tender between them. Both engines were upright on 
their wheels, but both tenders were overturned on their 
left sides. All the carriages except two brake-vans were 
turned over on their sides, and the two front carriages 
of the train were smashed up into a heap. There were 
only fifteen or sixteen passengers in the train. Of these 
one man, who was in one of the compartments of the 
third carriage of the train, was instantly killed, being 
terribly crushed by the carriage overturning on to him, 
and thirteen were slightly injured. Both the drivers and 
the fireman of the leading engine escaped with bruises 
and a severe shaking, but the fireman of the second 
engine had his collar bone broken. 

A very admirable report on this accident, written by 
Colonel Yorke, has just been issued by the Board of 
Trade. Colonel Yorke goes very fully into the considera- 
tion of the somewhat complex questions involved; and 
weighing all the evidence, and examining the facts, arrives 
at the conclusion that the train left the rails on the curve 
because the speed was too great for the cant of the outer 
rail. We give Colonel Yorke’s own words :—‘‘ The cause 
(of the accident is clear. A reverse curve without any 


PRESTON 





intervening tangent, without a check-rail, with super- 
elevation suitable only for very low speeds, and badly 
distributed, and with a radius at one part of only seven 
chains; a train drawn by two engines, each having a rigid 
wheel base of 15ft. 8in.; and lastly, a speed of 40 miles 
an hour or more, form a combination of conditions which 


were almost certain to lead to disaster. The change of 
curvature would cause the engines to lurch violently, as 
stated by the drivers, which movement being increased 
by the sudden super-elevation of the outer rail, would be 
sufficient to lift the wheels momentarily off that rail— 
especially as the super-elevation disappeared as quickly 
as it arose—when in the absence of a check rail the train 
would be free to continue its course in a straight line 
tangential to the curve, as in fact it did.” It will be under- 
stood that there were two reverse curves, and at one 
of the worst points a diamond crossing; but derailment 
had taken place probably before the train reached the 
crossing. It is not necessary to follow Colonel Yorke 
through the elaborate inquiry, which led up to the con- 
viction that the speed of the train could not have been 
much less than forty miles an hour when the derail- 
ment took place, and was probably more. We see no 
reason whatever to doubt that this really was the case. 
It is certain, moreover, that instructions given to the 
drivers of all engines passing over this curve insisted that 
the speed should not exceed ten miles an hour. Colonel 
Yorke shows that the rule was practically a dead letter. 
He finds nothing wrong in the speed which the train had 
to attain in order to keep time on other portions of the 
road. But the passage of the Preston curve must at all 
times have been perilous, if the speed exceeded at the 
most twenty miles an hour. 

Let us consider now what is the lesson taught by the 
accident. Colonel Yorke draws no general conclusions. 
There are, however, one or two highly suggestive sentences 
in his report. We may take it for granted that the 
reverse curves were unavoidable until more land was 
obtained. This has been done. The great difficulty in 
dealing with these was the cant or super-elevation of the 
outer rail. An engine travelling round an S-curve has 
first the right side, let us say, raised, and immediately 
afterwards it is suffered to drop, and the left side is raised. 
A moment’s thought will show that if the speed is high, 
this is tantamount to rocking the leading end of the 
engine violently. No doubt, as has been stated in these 
pages more than once, centrifugal force greatly augments 
the load on the outer leading wheel in particular, and so 
helps to hold the wheel down to the rail. The inner 
springs flatten, while the camber of the outer spring is 
increased. If, however, under these conditions the curve 
suddenly changes, the reverse will be taken by the lightly 
loaded wheel, and derailment may occur. This seems to 
be what Colonel Yorke means by the words, “ sufficient 
to lift the wheels momentarily,” in the passage from his 
report above. To put the matter in other words, it seems 
to be clear that if the leading end of the engine is set 
rocking on its base, it will finally jump the track, 
and a reverse curve is just the thing to cause rock- 
ing. It seems almost unnecessary to insist on all this, 
because every civil engineer in tracing a line does all 
in his power to prevent reverse curves unconnected 
by a “bit of straight” from forming part of his line. 
They do occur, however, and in such cases the only 
way of avoiding a catastrophe is to run round them at 
slow speed. It is, moreover, very doubtful if check rails 
are trustworthy. They are not only excellent, but 
indispensable at points and crossings ; but they may easily 
lull into false security, and derailments have taken place 
before now in spite of check rails. On the other hand, 
they sometimes do even more than they are expected 
to do. In one case, which came under our own knowledge 
several years ago, a very sharp curve was fitted with a 
check rail, and the gauge of the road was made very wide, 
or the six-wheeled coaches could not have squeezed 
round. The speed was slow. One morning a road- 
ganger reported to the locomotive superintendent that 
the leading wheels of the engines regularly got up on the 
outer rail, and ran round the curve on their flanges. There 
was thus provided an automatic adjustment of the dia- 
meter of the wheel to the greater length of the outer rail. 
Sharp curves on street tramways are often dealt with, it 
will be remembered, by making the outer wheels run on 
their flanges. The locomotive superintendent found on 
investigation that his ganger’s statement was quite true. 
The gauge was tightened a little, and soon afterwards the 
curve was somewhat flattened, and there was no further 
trouble. Here the check rail prevented the engine, which 
had a Bissell truck, from running off the road. 

Colonel Yorke’s report says nothing about bogie engines. 
We have stated before, and we now repeat, that in our 
opinion, if the engines drawing the Scotch train had been 
fitted with leading bogies they would have kept the rails. 
We do not assert that the curve could have been safely 
taken at forty miles an hour, but that a very serious 
source of danger would have been eliminated. Colonel 
Yorke, it will be seen, refers in somewhat impressive 
words to the length of the rigid wheel base, and we 
believe that most engineers, however much they may 
dislike the bogie, either in theory or practice, will admit 
that a bogie engine is safer at high speed running round a 
curve than an engine with a rigid wheel base can be. As 
there was very little slackness of gauge, it is clear that 
the engines must in any case have been a rather tight fit 
round the curve, and the reverse portions must have been 
specially trying. One point seems to be set at rest by 
Colonel Yorke’s inquiry. It has been argued that the 
curve was right enough, and that it had been regularly 
traversed by trains at high speeds. There is every 
reason for saying that this is so far from the truth, 
that the train which was derailed took the curve 
at an unprecederited velocity. Neither of the drivers 
had ever before, with one or two exceptions, gone 
through Preston without stopping. Neither of them had 
ever before driven the Shark or the Vulcan. Neither of 
them had before worked the Highland express. They 








were naturally anxious to keep time. Col. Yorke says: 
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** Both the drivers and guard seemed to regard the time 
allowed for the run between Wigan and Carlisle as only 
jast sufficient, and in this view Mr. Whale, the assistant 
locomotive superintendent, practically concurred, for he 
admitted before the coroner that the task before the men 
was a hard one, though not an impossible one. It was 
in order to provide a good margin of power, and to ensure 
that the train kept time, that two engines were attached 
to it. And though Mr. Whale was doubtless correct in 
saying that the task set to these men was by no means 
impossible, it was one that required very skilful driving 
and firing, and I think it probable that these men, new 
to the engines, new to the train, and aware that the com- 
pany laid particular importance on the train’s punctuality, 
allowed their anxiety to keep time to overcome their dis- 
cretion, and caused them to run through Preston at an 
excessive speed, and to ignore the rule on the subject, a 
rule which, as they doubtless knew, had never been 
enforced.” In these facts Col. Yorke very properly finds 
an excuse forthe men. But the words we have just quoted 
leave little room for doubt that the train attempted 
to run round the curve faster than any previous train. 
It is quite possible that other trains had got round by 
‘the skin of their teeth ;” the Highland express passed 
the limit. Nothing, however, in the report tends to con- 
tradict the conclusion at which we have arrived, and we 
still think that if the engines had been fitted with leading 
bogies they would have got round all right. It remains 
for those who hold a different opinion to show cause. 


TRANSPORT CHARGES IN THE MANUFACTURING DISTRICTS 
OF LANCASHIRE. 

On the 7th inst. the City Councils of Manchester and 
Liverpool were both engaged at their separate meetings 
in thrashing out this vexed question, and looking at it as 
they did from different standpoints, some account of their 
proceedings cannot fail to be of interest. The con- 
struction of the Manchester Ship Canal and the 
disturbance made in the channels of trade, entailing as it 
has done a tax on the ratepayers of Manchester, and a 
loss of prestige, if not of actual trade profits, on Liverpool, 
afforded the groundwork on which the remarks were 
founded. In the Manchester Council, in spite of the 
Ship Canal rate of 1s. 2d. in the pound which is now being 
levied, the report of the chairman of the Ship Canal 
Committee was approved without a murmur. 

Mr. Southern stated that for the six months ending 
June 30th the traffic had reached 823,000 tons, comparing 
with 600,000 tons in the corresponding six months in 
1895, representing a little over 1} million tons per annum, 
which was only touching the fringe of the trade done in 
the district; and from the fact that this could be dealt 
with while the canal appeared practically empty, he 
argued that the outlook was satisfactory. It was well 
known that the traffic of the district had not yet been 
tapped, but every advance was maintained, and only 
served as a foothold for the next step; and ‘‘ whenever the 
railway companies honestly accepted the decision of the 
Railway Commissioners, and fairly applied that decision 
by quoting rates based on the principle affirmed, a great 
impulse would be given to traffic on the canal,” and 
unless this was done he promised that the Railway Com- 
missioners should hear from them again, for the present 
condition of things amounted to boycotting the port. In 
dealing with the financial question, he also spoke much 
more hopefully than on former occasions; indeed, the 
directors appear to see their way for some time to come, 
and are not asking for additional capital in the next 

ssion of Parliament. They have at their disposal 
£74,000, which is calculated to pay for maintenance, 
including dredging, to pay interest on debentures, and to 
leave them with £35,000 in hand on January Ist. 
Naturally, there was exultation over the passing of 
the Bill for closing the tidal openings, and a very proper 
regret was expressed that the provisions for discharging 
water at the upper end, which would have benefited the 
channels and navigation of the Upper Mersey, were lost. 
The remark that the cost of the Bill amounted very 
nearly to the amount for which the contract for which 
the closing cf the openings was let, is one worthy of the 
consideration of our legislators, and of the Government 
departments who influence legislation. 

In the Liverpool Council unanimity did not prevail, 
but during the discussion some figures were quoted which 
throw a light on a different phase of municipal affairs. 
Liverpool is not rated for dock purposes, but receives 
£60,000 a year from the docks under the head of poor 
rates, and charges £33,000 a year for the services of its 
policemen who guard the Dock Board property. The 
dock authorities are anxious to be relieved of the latter 
charge, and are supported by the Liverpool Chamber of 
Commerce and other commercial associations. The 
City Council does not appear to be willing to give this 
relief; indeed, notwithstanding the benefits derived from 
town dues levied on shipping in times past and the rates 
in aid above referred to, the Liverpool city rates are, we 
believe, considerably higher than those in Manchester. 
The town councillors are not satisfied with the manage- 
ment and composition of the dock board. They argue 
that if the finances were adjusted, £150,000 a year would 
be saved. This would be eftected by raising stock instead 
of borrowing on terminable annuities for short periods. 
It was stated that the present rate of interest paid was 
3} per cent. IEf this be true, it is certainly an extravagant 
price to pay, when Liverpool and Manchester Corporation 
stock cannot be bought to pay above £2 10s. per cent. 
Incidentally, it was stated that the docks and their sur- 
roundings had cost £35,000,000 sterling, but the capital 
account stood at £17,000,000, which was being reduced 
annually out of surplus revenue. This is a prudent and 
necessary principle, but may, of course be carried too far. 
The right adjustmens of burdens on trade at the present, 
which is yearly demanding extensions and improvements, 
and thereby helping to render obsolete the enormous ex- 
penditure incurred in the past, is a fine effort of statesman- 





qualified and far-seeing persons. On one point the 
councillorsof Manchester and Liverpool were both agreed, 
viz., that the railway companies must be reckoned with. 
Sir W. Forwood stated that * they stood in the very fore- 
front of the stoppage of the reduction of rates of carriage ;" 
that, in spite of many promises, very little had been done 
during the twenty-five years he was conversant with the 
question, and that at the present time the goods rates 
between Liverpool and Manchester were the highest in 
the civilised world. This is a heavy charge, and strikes 
at the root of good policy. There can be no doubt as to 
the enormous bulk of this traffic, and where the bulk is 
enormous the rates ought to be low. It was mentioned 
that an estimate had been prepared according to which a 
line of railway for goods could be made for £2,000,000 
and that at 2s. 6d. a ton this would pay, and he suggested 
thai the Corporation and Dock Board should co-operate to 
bring about such ascheme. This is certainly more to the 
point than the plateways and auto-motor proposals, of 
which we also heard when the British Association met 
recently in the Mersey City. 

In criticising the action of the railway companies, it 
must not be forgotten that a reduction in rates might be 
followed by an augmentation in traflic, with which they 
could not deal. There is reason to suspect that the com- 
panies can obtain now at existing rates all the goods they 
ean handle, and this being the case, there is no tangible 
reason why they should reduce their rates. It is only on 
this theory that it is possible to explain the comparative 
indifference with which the companies regard the Ship 
Canal, and the appeals of the Liverpool trades for help. 


—__—_-——404_______ 
NINE MONTHS’ CLYDE SHIPBUILDING. 


THE shipbuilding output from the Clyde and other Scottish 
ports, for the nine months of the year now completed, 
amounts to something like 286,000 tons, the Clyde’s shar 
the result being about 277,000 tons. This large aggr 
it is of interest to note, has only once previously been ex- 
ceeded for the corresponding period in the history ot the 
industry, viz., in 1883, when the nine months’ output reached 
close on 294,000 tons. The output for January amounted to 
17,450 tons; February, 39,390; March, 41,000; April, 42,220; 
May, 32,840; June, 28,350; July, 25,580; August, 21,840; 
and September, 36,200 tons. Only a very small proportion 
of the aggregate tonnage represents sailing vessels; but, of 
course, the figure is immensely augmented by the output 
of Government vessels, including the second-class cruisers 
Dido and Isis, 2560 tons each, and the torpedo boat 
destroyers Brazen, Fury, Terror, and Recruit. The average 
tonnage of the vessels produced will be higher than usual, a 
considerable proportion of the vessels being large mail and 
passenger steamships and heavy deadweight cargo boats. 
Thus we have the India, S000 tons, for the P. and O. Com- 
pany; the Dunvegan Castle and the Tintagel Castle, each of 
6000 tons, for the Castle Mail Packet Company; the Oni- 
peuta, 5300 tons, for the British India Company; the London 
City, of 5600 tons, for Sir Christopher Furness ; the Glaucus, 
5200 tons, to foreign account; the Prometheus, of 5200 tons, 
for the Ocean Steamship Company, Liverpool; the Kiel, of 
5600 tons, for the Russian volunteer fleet; the Mataura, of 
5600 tons, for the New Zealand Shipping Company; the Glen 
Lozhy and Glen Turret, each of 4850 tons, for the Glen Line; 
the Amor and the Auxburgh, each of 4500 tons, for the 
Kosmos Company, Hamburg; the Canning, 5350 tons, for 
Messrs. Lamport and Holt, Liverpool, kc. Fresh orders have 
not kept anything like pace with the activity in launching, 
and at the present time the amount of work on hand is far 
below the average at this period of the year. Several of the 
large and old-established shipbuilding yards, as well as many 
of the smaller, have not a single vessel on the stocks, 
examples being the works of Messrs. R. Napier and Sons, 
the London and Glasgow Shipbuilding Company, and several 
of the Port Glasgow yards. Since the spring of the year, 
when during February, March, April, and May as much as 
150,000 tons were booked, there have been few fresh orders 
of any great’consequence, the most recent being two vessels of 
8500 tons dead weight, which Messrs. Stephen and Sons, Lint- 
house, are to build for the recently-formed Wilson-Furness- 
Leyland line. The contribution of East Coast ports to the 
nine months’ aggregate has only amounted to between 8000 
tons and 9000 tons, and the work in hand is still very limited 
in amount. Within the past fortnight, however, several very 
fair contracts have been arranged for with Dundee ship- 
builders. Messrs. Gourlay Bros. and Co. have contracted to 
build a screw steamer of 5000 tons dead weight for Messrs. 
David Bruce and Co., of London and Dundee; a moderate- 
sized steamer for cargo and passenger traffic on the Australian 
coast, and a paddle steamer, 150ft. long, for passenger traftic 
in the English Channel. The Caledon Shipbuilding Company 
is at work on two good-sized steamers for the Clyde Ship- 
ping and Cork Steamship companies, and is nogotiating 
for the construction of a steel screw steamer for Calcutta 
service. The Dundee Shipbuilders’ Company has secured 
orders for a medium-sized steamer cargo carrying between 
this country and the Continent, and a steam line fishing 
vessel for French owners. Clyde builders have recently had 
a number of inquiries for new vessels, and one or two orders 
bave just been booked. Messrs. Carmichael, McLean, and 
Co., Greenock, have just contracted to build a steamer of 
2009 tons register for Messrs. Lox and Stewart, timber 
merchants, Hope-street, Glasgow, for their Baltic timber- 
carrying trade. The new steamer will be 225ft. in length, 
34ft. in breadth, and 15ft. 6in. in depth, and will have triple 
expansion engines. Messrs. Russel and Co., Port Glasgow, 
have received an order from Captain John Williamson to 
build for him two first-class high-speed paddle steamers for 
passenger service on the river Clyde. These vessels will be 
10ft. longer, and have 3ft. more beam than the Glenmore, 
which Messrs. Russel and Co. built for Captain John 
Williamson last year, and which was recently purchased for 
service in Siberian waters. 

















THE LATE STORM AND BRIGHTON SEA DEFENCES. 


Tue effect of the abnormally high tide, in combination 
with the south-westerly gale of the 8th of October, was 
severely felt along our southern shores. Never almost 
within the recollection of those now living has the extent of 
damage done either surpassed or even equalled that now 
witnessed. Brighton, to the sea defences of which attention 
has for many years past been so prominently directed, had to 





ship which can only be successfully accomplished by well- 


bear to the fullest extent the brunt of these two elements of 


attack. We chanced to have the opportunity of watching 
their effect while both tide and gale were at their maximum. 
Anticipating possible evil, both the visitors and residents of 
the town assembled in large numbers at the point most 
threatened. As we have repeatedly declared that it must be, 
this was at the site of the sea wall in progress of construction 
between the Hove boundary and a point about fifty yards to 


the eastward of the West Pier. Against this relatively 
incomplete work the mountainous waves broke with great 
violence. The resulting surf was thrown sotne 5O0ft. or GOft. 
into the air, and carried by the force of the wind against the 
windows of the top stories cf the houses across the wide 
parade and drive. It was the unanimously expressed opinion 
that, had the wall not been built, nothing could have saved 
the ornamental gardens, with their shelter kiosks, from 
entire destruction. This conclusion could be fairly estimated 
from what occurred at the gap of some fifty yards in 
width, yet undealt with, between the finished portions cf 
the new wall and just below the pier platform. Through 
this gap the sea obtained a clear run almost up to the 
walls of the pier root. The results to this must have proved 
more serious than they were but for the waves making for 
the gap being broken before entry by the water recoiling from 
the two sections of the partially completed walling. Had it 
not been for this retardation, it is extremely probable that 
the pier works would have suffered material injury. It i 
scarcely possible to conceive any conditions more fuliy 
justifying our contention that nothing but a sea wall could 
adequately protect this section of the beach than those 
observed on this late occasion. The whole length of the 
Hove parade was thickly covered with shingle thrown up by 
the waves above the crest of the sea wall. In spite of ti 

unfinished state of the Brighton wall, a portion of which is as 
yet unstrengthened by any backing of shingle, the work bor 
the tremendous onslaught made upon it without any apparent 
injury. No testimony more satisfactory could be obtained 
as to the excellence both of its design and execution. The 
sections of the beach to the eastward as yet undefended, 
suffered materially, the electric railway receiving such injury 
that its cars had to cease running. Indeed, the dip under 
the Chain Pier was buried some 6ft. or 7ft. deep in shing] 
and at other points the line was dangerously undermined. 
We observed that the list eastward of the head of the charm 
ing old structure just named had increased dangerously 
during the recent equinoctial gales, and on the day to which 
we have been referring some of the piling gave way, thi 
massive beams, with their armour of closely-driven nai! heads, 
being strewn at intervals along the eastern beach. We 
understand that this pier is now condemned as dangerous, 
and will shortly be removed. But we gladly congratulate 
Brighton on the efficient manner in which its new works 
have proved their capacity for defence. 


e 
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THE ADAMS’ BRIDGE RAILWAY. 


Wirutn the last few years we have on several occasions 
referred to the contemplated joining of the railway systems of 
India and Ceylon by a line crossing the series of shoals known 
as Adam’s Bridge. It is to be feared that for some years to 
come this work will have to remain in abeyance ; but we can 
scarcely conceive it to be likely that a work of so much 
importance to both systems can be indefinitely delayed. 
We have learned, however, that the syndicate formed for the 
carrying out of the scheme associated with the well-known 
names of Sir George Barclay Bruce and Mr. William Shelford 
has finally retired from the field. The circumstance that 
has led to this appears to have been the antagonism shown 
to the proposals of the syndicate by the Great South of India 
Railway Company. Those proposals included the extension 
of that railway company’s lines from Madura to Paumben. 
Until the syndicate proposed this extension it would not 
seem to have been contemplated by the Great South of India. 
The latter, however, had to be approached, because the 
syndicate scheme involved running powers over the company’s 
lines being obtained. While negotiations as to these were 
proceeding, proof was afforded that the threatened com- 
petition might remove a possible “plum” from the com- 
pany’s future working. Some effort was therefore made 
to induce the Indian Government to withdraw the con- 
cession made by it to the syndicate. In this attempt 
the company failed, the Central Government at Calcutta 
abiding strictly by the engagements it had entered into. But 
the opposition had the effect that had perhaps been counted 
upon. The time within the limits of which the concession 
held good was seriously trenched upon by these negotiations, 
so that when at length the syndicate found the way clear for 
its final proposals to be submitted, it had to ask foran exten- 
sion of six months’ time to enable arrangements for the 
raising of capital to be made. We do not know, of course, 
why this application was refused, but refused it was, and the 
syndicate then, as we have said, retired altogether from the 
field. So far as we have been able to learn, the Great South 
of India is preparing to occupy this, at least so far as the 
extension of their lines from Madura to Paumben is con- 
cerned. The commencement of this is likely to be under- 
taken very shortly, we hear, and the work will probably not 
occupy more, or much more, than two years in construction. 
It remains to be seen whether, when Paumben is reached, 
the Great South of India will endeavour to unite its system 
with that of Ceylon by the line proposed across Adam’s 
3ridge. The advantage of reaching Paumben would be 
seriously discounted if nothing were done to develope traffic 
beyond it. There have been proposals for a harbour at that 
point, as also for a canal through the island of Ramiseram. 
But if Ceylon desires, as she must do, the power of through 
rail communication with India, her interests must become 
an important factor in settling the after course to be followed 
by the Great South of India, and this company is not likely, 
we should say, to refuse it the fullest and most favoura le 
consideration. 


THE NORTH-EASTERN RAILWAY AND THE HUMBER. 


Tum North-Eastern Railway Co. proposes further vast works 
on the Humber, and though the details are not arranged, the 
outline has been submitted to the Corporation of Hull, whose 
opinion has been invited on the scheme. It is proposed to 
alter the frontage of the docks, to improve entrances, and to 
straighten the course of the river so as to give that additional 
quay room that has been felt to be needed. It is a bold 
scheme, which will challenge attention, but which seems 
likely also to provoke a considerable amount of opposition. 
On the Humber there are two opposing companies owning 
railways and docks, and it is quite possible that the pro- 





posals to alter the flow of the tide to aidin the improvement 
of one set of docks may not be so beneficial to another; whilst 
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there is, of course, to be reckoned with the possibility of oppo- 
sition of the river and town authorities. The cost of the 
intended works has been variously stated, but it must approach 
three-quarters of a million at least. Under the Act by which 
the North-Eastern Railway acquired the docks at Hull, it 
was bound to expend half a million during a period of years 
on their improvement, but a large portion of this sum has 
already been spent, and more is in course of expenditure at 
the present time. Very few sessions have of late elapsed 
without proposals of magnitude for dock works or in connec- 
tion with them in the Humber, and there are all the indica- 
tions that in the next session of Parliament there will be a 
long and costly contest. It is to be anticipated that other 
than the two companies primarily concerned will take part, 
for there are other great companies interested in the docks 
and the commerce of the Humber. Much will depend on the 
attitude that the town of Hull may take, for its opposition 
has previously wrecked many proposals. It would appear 
that the trade of that district is finding one result of the 
opening and working of the Manchester Canal in the transfer 
of traftic from the Humber; and it is possible that part of 
the proposals is made with the view of improving the posi- 
tion of the eastern port in the competition for the traffic that 
is now in course of being made. Hence, from all these con- 
siderations, the costly proposals that the North-Hastern Rail- 
way is making will be of interest not alone to its own share- 
holders, but to those over a wide area of competing ports, 








LITERATURE. 
Electricity in Naval Life. By Lieut. B. A. Fiske, United 
States Navy. Reprinted from the “ Proceedings” of the 
United States Naval Institute. Volume xxii. No. 2. 


Tae American authorities appear to put much more 
trust in the use of electricity for naval purposes than do 
the Lords of the English Admiralty, or, indeed, we may 
say, of many other foreign Powers. Whether they are 
justified in their confidence in its value can alone be 
proved by prolonged trial under the severest service 
conditions. We deem it hardly sufficient that during 
unimpassioned peace manceuvres, or oflicial tests, elec- 
trical apparatus should work with certainty and success. 
Only in a genuine sea fight, with shell rattling against 
the ship's steel ribs, setting up uncertain vibrations ; and 
the recoil of her own guns sending a quiver through her 
from stem to stern, can the real suitability of delicate 
electrical instruments to the conditions of naval warfare 
be demonstrated. We deferentially suggest to the 
American naval administration that they attach certain 
galvanometers, transmitters, recorders, &c., to part of 
the backing of an experimental ship side section, and 
fire at the steel armour shells varying from small quick- 
fire size to a semi-armour-piercing projectile from the 
new J3in. guns. We think that if the results on the 
galvanometers, transmitters, recorders, &c., were care- 
fully noted, exceedingly useful calibrations for the 
correction of the instruments during a battle might be 
made. Putting aside, however, all considerations of the 
practical applicability at present of electricity to the 
sternest conditions of naval life, we acknowledge that a 
meed of honour is due to American investigators in this 
field. It is not by any means improbable that in the 
course of time electricity will play a very important part 
in the mechanism of ships of war. In this country it is 
already being adopted for secondary service, that is to 
say, it can be used as alternative gear in the case of 
failure of the older powers—hand, steam, and hydraulic 
-for hoists, training gear, and such like purposes, 
in which no delicate apparatus is employed. But we have 
not thought fit to largely employ it yet for cases of such 
delicacy as range indicators, where the error of the fraction 
of an inch in the position of a pointer makes a difference of 
a hundred yards or so in the stated distance of a target. 
We think, we say again, that agalvanometer is altogether 
too delicate an instrument to depend on for absolute 
accuracy under the severe conditions which the necessity 
of naval service enforce. Accidents produced by the 
shock of the gun recoil to such comparatively solid appa- 
ratus as that of the electric light are by no means un- 
known in ships of war; what then is likely to be the effect 
of the combined jar of firing and receiving a broadside on 
the delicate electrical contrivances of the American 
Navy? 

There is probably no one in the world who is in a better 
position to speak of electricity in naval life than Lieut. 
Fiske. From him have emanated the great majority 
of the specialised apparatuses for sea service. His name 
is probably best known in this country in connec- 
tion with his range and position finder; but the 
pamphlet before us, referring almost solely to his own 
work, shows that his investigations and experiments 
have extended over a wide field. We find here 
the following devices described:— An electric helm 
indicator, a steering telegraph, an engine telegraph, 
a speed and direction indicator, a range indicator, trans- 
mitter of orders, range finders, electric telescope sights, 
and the stadiometer ; we also learn that electrical signal- 
ling has not been entirely neglected by him, although 
successful results in the direction attempted have not yet 
been obtained. One experiment made in 1887 on induced 
current telegraphy consisted in converting the United 
States ship Atlanta and the United States tug Nina into 
two electro-magnets, by winding them horizontally with 
many turns of wire. The Atlanta was the transmitter, and 
the Nina received the messages, but as the greatest com- 
municable distance between the vessels was only about 
100ft., the experiment may practically be regarded as a 
failure. With the exception of the speed and direction 
indicator, and of the stadiometer, which is not an electrical 
instrument, the indicating gear of all Lieutenant Fiske’s 
instruments depends on the principle involved in the 
Wheatstone bridge. That is to say, the transmitter, 
whether moved directly by hand as in the engine-room 
telegraph, or automatically as in the helm indicator, alters 
the points of contact on a certain resistance. The effect 





produced is recorded by the receiving galvanometer, 
which may give directly the information desired, or as in 
the engine-room telegraph, a lever may have to be moved 
till the galvanometer needle returns to zero, when the 
movement having restored the balance by equalising the 
transmitting and receiving resistances, a point on the 
lever is directed to the words of the order conveyed. 

In the helm indicator the resistance wire lies in an 
are over which passes a contact piece pressing on the 
wire and attached to an arm on the rudder post. At the 
centre of the are of wire, corresponding to the axial 
position of the helm, is a permanent contact dividing the 
resistance into two arcs for port and starboard. The 
current, suitably reduced, is taken from the electric light 
mains or other source, and is conveyed from the trans- 
mitter to any number of recording instruments placed in 
convenient position in the ship. In the engine-room 
indicator the resistances are arranged in very nearly the 
same manner. but the more general form of the resist- 
ance is similar to that of an ordinary rheostat, the German 
silver wire being laid in a helical groove round a non- 
conducting drum, the contact spring being moved longi- 
tudinally along the drum by a screw rotated by the 
operator. A wheel on the screw spindle gearing into a 
much larger wheel on the drum causes the latter to 
revolve at such a rate that the contact always presses on 
the wire. This design is used for the steering telegraph, 
the range indicator, and horizontal position finder, and 
in a modified form for the depression position finder. To 
describe these instruments in any way fully would be to 
reproduce Lieut. Fiske’s pamphlet of about 100 pages, 
but we have said enough to show the general principle 
underlying them all, and the intelligent electrician will 
be able to supply the general details of the component 
parts. We should say that the indicating galvanometer 
consists generally of a permanent horseshoe magnet, 
between the poles of which lies a coil of wire held in the 
zero position by a volute spring at each end of its 
supporting spindle. The current flows through this coil 
and gives it a tendency to rotate out of the normal 
position, this tendency being resisted by the volute 
springs. The pointer is, of course, attached at right 
angles to the spindle of the coil. In the engine-room 
indicator receiver, as the operator moves his lever till the 
pointer returns to zero, he would, if the normal position 
of the needle was zero, not know of the transmission of 
anew message if the current failed or the connection 
were broken, and would not recognise that scmething 
was out of order. The needle, therefore, is bent from 
the zero position, so that if at any time the operator 
sees the needle pointing to a point slightly removed 
from the zero, and cannot cause it to return by any 
movement of his lever, he immediately understands that 
there is a defect in the circuit. This is a very important 
point. The Fiske range and position finder consists broadly 
of two telescopes at a known distance apart, capable of 
rotation in azimuth. A contact attached to one telescope 
moves over a resistance. At the captain’s, or receiving 
stations, there is, beside one of the above telescopes, also 
an arm moving over a resistance exactly similar to that 
of the distant telescope. The arm, the telescope, and the 
two resistances form a Wheatstone bridge and appurten- 
ances. A battery and a galvanometer are in the circuit. The 
operation is as follows :—The two telescopes are directed 
towards the distant object. The movement of the one 
causes a displacement of the galvanometer needle. The 
needle must be brought back to zero by the movement of 
the contact arm on the receiving instrument. When 
this arm is exactly parallel to the distant telescope the 
balance of resistance is restored. The points of rotation 
of the bar and both telescopes are in one line. It 
will be seen then that the triangle formed by the point 
of intersection of the receiving telescope, and bar, and the 
two points of rotation of the telescope and bar at the 
receiving station is a miniature of the triangle formed by 
the target and the points of rotation of the two telescopes. 
Supposing now that the receiving telescope and bar 
sweep over a scale plan of the field of battle, it is evident 
that their point of intersection shows exactly the position 
and distance of the target. We cannot go into the various 
points to be observed in the use of this instrument, 
suffice it to say that it can be worked with considerable 
rapidity, and a degree of accuracy which depends on the 
length of the base, that is to say, the distance apart of 
the telescopes. This form has, we believe, only been used 
for coast defence and such like work; the apparatus as 
used for ship work is a range finder only, and two tele- 
scopes and resistances alone are used; the angle sub- 
tended between the telescopes is, of course, an indication 
of the distance of the object. The average error, under 
conditions of service, with base lines of forty-five yards 
is about 1 per cent. for distances of 1000 yards, 2 per 
cent. for distances of 2000 yards, 3 per cent. for 8000 
yards, &e. 

Many of the instruments which we have here noticed 
are in course of trial on board American ships of war, 
and appear to be giving satisfaction. We must 
repeat, however, that the condition of actual war 
is the only genuine test of the value of such 
things, and whilst fully admitting the excellence of the 
design, and supposing the work to be of the highest class, 
we cannot but feel doubtful that the rough usage which 
a man-of-war must be prepared to receive, by interfering 
seriously with the delicate adjustments necessary in such 
instruments, will render them untrustworthy under the 
very conditions when their absolute accuracy is of the 
greatest importance. All instruments, however actuated, 
be they hydraulic, pneumatic, mechanical, or steam 
driven, are, of course, liable to defect under trying 
circumstances, but no instrument has that wonderful 
power of deceiving, which is an innate quality of electrical 
devices, and which is directly dependent on the degree of 
perfection of maintenance. A screw loose mechanically 
may mean very little, but a screw loose electrically means 
a change of resistance and an utter futility of all results. 
It is all very well to supply means of checking instru- 








ments, but these checks could not or would not be applied 
during an action; it is, we insist, better that an instru- 
ment on the action of which much depends fails entirely, 
than that it fails only to that extent that it betrays the 
confidence of its operator. 
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RAILWAY MATERIALS FOR JAPAN. 





THE consular report of the foreign trade of Japan for the 
first six months of 1896, No. 1811, has just been issued, and 
reference has been made in the press to the decrease of 
imports into Japan of steamers, locomotives, and railway 
materials. The statement of the fact of the exceptional de- 
crease, without reference to the context, is misleading. 

For the guidance of those who may not have read the 
report, we append the entire paragraph commenting on the 
decrease, and giving other information which may be in- 
teresting to our readers. 

“The only lines of imports which show any’ marked 
diminution are those of steamers, locomotives, and railway 
materials, the decrease amounting to 4,028,245 dols. (dollar= 
2s, 24d.) The purchase of steamers was exceptional in 1895; 
and as regards locomotives and railway materials, it would be 
misleading to draw any discouraging inference from statistics 
extending over so short a time in the case of bulky manufac- 
tures, the delivery of which naturally tends to be periodic 
rather than continuous. Indeed, having regard to the great 
expansion of the Japanese railway system now in progress or 
in prospect, the future demand for railway material from 
abroad must inevitably be large, and it is known that one 
British firm now holds an order for the supply of as many as 
72 locomotives. ails show an advance of about 5000 tons. 
Although fish-plates and the minor fittings are manufactured 
of Japanese iron in Japan ; for instance, at the Hiraoka work- 
shop, in Tokio, the supply of actual rails is wholly drawn 
from abroad, Great Britain having a largely predominating 
share in this import, as also in that of galvanised sheet and 
pig iron, and of iron pipes and screws ; while Germany holds 
the first places for iron nails and wire. As it has recently 
been suggested that the import of bar, plate, and sheet iron 
is a trade lost to England, and fallen entirely into the hands 
of Belgium and Germany, it may be well to state that the 
revised returns for last year show that while Belgium is to be 
credited with 937,164 dols. worth of bar and rod iron during 
1895, Great Britain, although losing her leading place of 
previous years, still contributed 865,361 dols. worth, con- 
siderably more than three times as much as Germany; and 
that of plate and sheet iron, 709,115 dols. worth were of 
British, 179,084 dols. worth of Belgian, and 27,856 dols. worth 
only of German manufacture, a proportion which for some 
years past has been nearly constant. The increase under the 
various headings of iron manufactures aggregates 856,159 dols. 
for the half-year under review. 

‘“‘In this connection a note may be inserted with regard to 
the Japanese iron foundry, for which an appropriation of 
4,095,700 dollars to be carried over four years, was voted in 
the last Session of the Diet. The site has not yet been 
decided upon, but will probably be either near Kamaishi, in 
North-Eastern Japan, where the largest mine is situated, pro- 
ducing 16,000 tons of iron annually, or in the coal district of 
Kyushu. The services of two foreign experts are to be 
engaged, and it is said that twelve foreigners will be attached 
as foremen to the foundry, which will open work in the last 
year of the century. Japanese experts are now proceeding 
abroad to study methods and purchase plant. Japan’s future 
annual requirements of iron in all forms are calculated by a 
former director of the Mining Office at 150,000 tons, and the 
total provision of iron in the three principal mines of the 
country at about 31,000,000 tons.” 








EXPRESS LOCOMOTIVE, AUSTRIAN STATE 
RAILWAY. 

We illustrate this week on page 492 a type of express 
engine in use on the Austrian State Railways. In a succeed- 
ing impression we shall give sectional views and a full 
description. 








NAVAL APPOINTMENTS.—The following appointments have been 
made at the Admiralty :—Engineers: James A. Roye, to the 
Pembroke, additional, for the Bittern ; Walter F. Mitchell, to the 
Dreadnought ; and Charles W. P. S. Bartwell, to the Pembroke, 
additional, for the Jupiter, undated. 

Mason COLLEGE, BirnmINcHAM —The recently announced resig- 
nation by Professor R. H. Smith, of the Mason College chair of 
engineering, took cffect on the Ist October. Very handsome gifts 
and appreciative addresses, beautifully illuminated, were presented 
to Professor Smith by his past and present students, to which 
Professor Smith replied in a speech to his present students, and an 
interesting letter to his past students, in which he refers to the 
history of the technical side of the College, and the strong pcsition 
it has occupied in spite of many well-known obstacles. At the 
request of the Senate, the title of ‘‘ Emeritus Professor” has been 
conferred upon Professor Smith. He is succeeded by Professor F. 
W. Burstall, M.A., Assoc. M.I.C.E., whose post at King’s College, 
London, has now fallen to Mr. H. M. Waynforth, Assoc. M.I.C.E., 
who has been Professor Smith’s assistant at Mason College for the 
last six years. The Mason College engineering department is now 
under a board of management partly composed of local extra- 
mural engineers, an arrangement recommended to the Council by 
Professor Smith for many years past. Electrical engineering bas 
for fifteen years formed part of the general engineering depart- 
ment under Professor Smith. It is now made a distinct depart- 
ment under a separate and different board of management. This 
separation was strongly opposed by Professor Smith, who believes 
that successful electrical engineering practice depends so intimately 
apon knowledge of, and experience in, mechanical engineering 
work, that the two College courses should be kept under one chief 
management, 
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H.M.S. POWERFUL. 





AFTER many postponements due to stormy weather, 
the Powerful has carried out the second set of her trials, 
steaming for over thirty consecutive hours at about 
18,000 indicated horse-power. She left Spithead at 
6.30 a.m. on Tuesday. At 8.30 the engines were indi- 
cating a little over 18,000-horse power, and from this hour 
the run began. Start Point was reached by one o'clock, 
and the ship headed at once for the measured distance of 
twenty-three miles between Rame Head and Dodman 
Point, over which three runs were made at 18,000-horse 
power, at a mean speed of 20°6 knots. When darkness 
set in a due westerly course was taken in order to avoid 
the track of vessels in the Channel, and the Powerful 
steamed to a point about sixty miles beyond the Scilly 
Islands, where she turned and got on the measured dis- 
tance on the Cornish coast at eight o’clock Wednesday 
morning. Three other runs were then made, when the 
engines were working at 18,650-horse power, and a mean 
speed of 21 knots was recorded. We are happy to say 
that the boilers and engines worked admirably, and the 
run was in every respect a perfect success. The follow- 
ing table gives all the particulars available at this 
moment :— 

CoaL CONSUMPTION. 
Report oy Thirty Hours’ Steam Trial of H.M.S. Powerful in the 
English Channel. 


Forward. Aft. 
Draught of water .. 27ft. 4in. ... ... 27ft. Sin. 
Steam in boilers ae na 232 °0 
Sturboard Port. 
Vacuum oe eee ee 26 7 26 °5 
Revolutions per minute... . 103 *62 101 -98 
( a Big os 83 *44 87 “66 
nter. 27°19 27 46 
Mean pressure ) “pote 13-96 14 34 
\ ee 14°05 14°03 
High 3337 3447 
. ater. 2696 2615 
Indicated horse-power < ~— 15F2 aa 
- 1603 1574 
Total indicated horse-power ... 9188 ... 9245 
Collective indicated horse-power . 18,433 
Mean vacuum in smoke-boxes wos sree 
SOE OE PRONE 8. ice oss, oscerewkn wens) cys sare. wk, ana ee 
Coal consumption per indicated horse-power per hour = 1°838 


Next week we hope to give the results of the eight 
hours’ run, four hours of which will be at 25,000 indicated 
horse-power, and four hours at four-fifths power. This 
run will probably take place early next week. 

Having in our last issue given the number and position 
of the Belleville boilers in the ship, we shall now give a 
detailed description of one of them in order to enable our 
readers to understand their construction and mode of | 
working. 

As the Belleville water-tube boiler differs so widely in | 
construction from the ordinary flame-tube, or Scotch 
boiler, which has up to the present been in use in all large 
steamships, it will be well, before describing the pecu- 
liarities of the type of boiler fitted in the Powerful, to 
note in what way the two types differ. In the ordinary 
marine boiler, we have a vessel containing a large amount | 
of water surrounding the fire-boxes and flame tubes, | 
which pass through it, evaporation being effected by the 
transmission of the heat from the furnace through the 
furnace crowns and the tubes, through which the 


| 


flames and products of combustion pass, whereas in a permits of their free expansion in any direction. 


| tubes are slightly inclined horizontally, the lower tube 
| sloping upwards from the front to back of boiler, the one 


| the lower end of the one above it. 


| the front junction caps for the inspection and cleaning of | 


| gular chamber or feed collector, which crosses the front 


| under side of a horizontal circular steam chamber, which 
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boiler of the water-tube type, the water to be evaporated 
is contained within a series of tubes, upon the outsides 
of which the flames and gases impinge. It will at once 
be seen, on an inspection of the drawings which we gave 
last week, that in these water-tube boilers no more water 
is contained in them than is required for conversion into 
steam ; whereas in the old type of boiler some tons o 
water have to be carried during its life which are not 
utilised for steam raising, but merely for purposes of 
safety. It will be apparent, on a comparison of the two 
types, that, in order to provide for the great pressures of 
steam now required, a flame-tube boiler has to be of 
enormous weight compared to the water-tube type. A 
water-tube boiler also ensures comparative immunity 
from any disastrous explosion such as might occur with 
one of the ordinary type carrying the same pressure 
of steam, as it reduces the quantity of water required to 
a minimum by reason of its sub-division amongst tubes 
of small diameter, which only require to be a fraction of 
the thickness of the shells of the old type of boiler. We 
may here say that although the Powerful and her sister | 
ship the Terrible are the first large vessels in our Navy 
to be fitted with Belleville boilers, this type of steam 
generator is by no means new, it havirg for some years | 
been in use in many French ships; and it was in con- 
sequence of the success attained by its adoption in these | 
vessels that the chief engineer of our own Navy, Mr. 
A. J. Durston, was induced thoroughly to test it in some 
of our new warships. 

We have previously said that the number of boilers in | 
the Powerful is forty-eight, divided up into eight groups, 
as shown in our diagram given last week. This installa- 
tion occupies 186ft. of the length of the ship, and consists 
of twenty-four boilers having eight elements and twenty- 
four of seven elements, each element containing twenty 
tubes. Each boiler is made up of a series of straight 


_ 


| tubes ranged side by side over a furnace, and enclosed in | 


cases made of non-conducting material, each set of tubes | 
forming one of the elements above mentioned. These 


above being inclined upwards in the reverse direction, | 
and so on to the top, the whole forming a zig-zag; the 
front and back ends of the tubes being connected together 
by junction-boxes of malleable cast iron. These junction- 
boxes or caps are placed vertically above one another, 
and the upper end of one tube is on the same level as | 
Provisicn is made in | 


the tubes, by means of doors fitted in the same way as | 
an ordinary manhole. The lower, or front end of the | 
bottom tube of an element is connected with a rectan- | 





of the boiler, and the upper end of its top tube to the 


runs across the top of the boiler, parallel to the feed 
collector. At each end of the steam chamber down 


The tubes in each element are 4}in. in diameter, and | 
are of three thicknesses, the lower, or those nearest the | 
ones, ;';in. thick, all being of lap-welded steel. It will | 


To | 
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avoid in future any possibility of accident, the Admiralty 
have decided to have solid drawn tubes in all the 
Belleville boilers now being fitted in our warships. 

The tubes forming the boilers are carried in front by 
the feed collector, and at their back ends by a low fire- 
brick wall. This wall forms the end of the furnace, its 
sides being also of fire-brick. Fach boiler has but cne 
grate, which is fired by means of two doors, the total 
grate surface of all the boilers being, as already mentioned, 


| 2200 square feet, and the total heating surface 67,t00 


square feet. Baffle plates are fitted among the tubes to 
distribute the flame and products of combustion over their 
surfaces instead of allowing them to pass directly to the 
uptakes, and to ensure the complete combustion of the 
gases in the furnaces, the ordinary draught obtained by 
the funnels, which are of oval section and 80ft. in height 
from their tops to the level of the fire-bars, is assisted by 
the injection of air at a pressure of from 5 Ib. to 15 lb. per 
square inch, from nozzles jin. diameter in air pipes placed 
immediately above the furnace doors and runnirg across 
the whole width of the fire-grate. The air compressing 
engines for these jets are of the Belleville type, with 
water-jacketed air cylinders, the blowers being 14in. in 
diameter and 19in. stroke. They are worked at a pressure 


| suitable to the rate of combustion desired. 


The circulation through each element takes place by 
the reception into its lowest tube of a supply of water 
from the horizontal feed collector. This is there partly 


| evaporated, and it then passes, by means of the junction 


box at back end of the tube, into the tube above, where 
further evaporation takes place. Each tube has thus to 
perform the duty of passing the steam generated within 
itself, as well as that from the tubes below, the final 
result being the delivery of a mixture of steam and water 
from each element into the steam collector. Here the 
feed-water injected into this chamber passes through its 
end, and by means of the external down pipes before 
mentioned, goes to the mud collectors, from whence it is 
returned to the feed collector, to be again circulated 
through the elements. 

A portion of the feed-water, however, is impre¢- 
nated with lime, and this, on its way through tke 
steam chamber, mixes with the water rising from tle 


| upper tubes of each element, and during its passage 
| through the down tubes carries with it, in the shape of a 


precipitate, any grease or oil contained in the water. 
This sediment is deposited at the bottom of the mud 
boxes, and is prevented from rising again into the feed 
chamber by a central division placed in the box, being 
finally blown off by the blow-off cocks shown in the 
drawing. 

The supplying of water-tube boilers with their feed- 
water being one of the most important points in con- 
nection with their working, a large amount of thought 
and attention have been given to the special pumps 
used with the boilers of the Powerful. As has been 
aptly stated by Mr. Robinson, of the United States 


| pipes are fitted, connected at their bottom ends to mud- | Navy, in his report on Belleville boilers, ‘It is the 
| boxes, these again being connected to the feed collector. | pump which makes the boiler.” 


The design and ccn- 
struction of the feed pumps for both the Powerful and 
Terrible were entrusted to Messrs. G. and J. Weir, of 


| fire, being 3in.; those midway, ;';in.; and the upper | Catheart, whose reputation for this class of work is so 


well and favourably known. It was natural that many 


'be seen from the engraving that their arrangement | and difficult problems should present themselves as 


accompaniments to such a departure as the fitting of 
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Belleville boilers to these vessels, and this firm set them- 
selves to their solution with characteristic energy, having 
constructed at their works at Cathcart a water-tube 
boiler capable of working up to 400 1b. pressure, with 
which a series of interesting and valuable experiments 
were carried out, resulting in the design of feed pump 
fitted in both the above-named vessels. 

The Powerful is fitted with fourteen of their direct-acting 
feed pumps, an illustration of which we give in the next 
column, six as main feeds, and eight as auxiliaries. The 
main feed pumps are 104in. in diameter, and 16in. stroke, 
three of them being placed in each engine-room. Four 
of the auxiliaries are duplicates of these pumps, and four 
are 8jin. in diameter by 15in. stroke, one being placed in 
each boiler-room. The main feed pumps draw by separate 
lines of feed pipes from the feed tanks, and each delivers 
independently to a compartment of eight boilers, where 
the water is conveyed by branch pipes to the boilers 
through the feed regulators. The auxiliary pumps also 
draw from the main feed tanks by independent pipes, 
and have besides suctions from the reserve tanks. They 
are double-acting, with water ends of gun-metal, and rods 
of manganese bronze, and the entire gearing has been 
designed with a view to rigidity and strength. The water 
valves are of the Weir patent ‘‘Group” type, with 
gun-metal seats, and the steam valves are of a special 
design for high-pressure steam—in this case 2601b. per 
square inch. The pump buckets have also a new design 
of special packing rings, and we may say that all the 
pumps have on the various trials worked with the highest 
efficiency and without the slightest hitch. As the feed- 
water enters the steam chambers in the Belleville feed 
system at a much higher pressure than that of the boiler 
steam, Messrs. Weir have designed an ingenious con- 
trolling gear to prevent any excessive pressure of the 
pump discharge, which automatically checks the work of 
the feed pumps when this pressure exceeds a certain 
amount. As we propose to give in a future issue a 
detailed illustrated description of one of these pumps 
with its gear, we reserve till then a fuller account of its 
action, but their general arrangement will, in the mean- 
time, be seen from the engraving given on this page. 

To provide against varying water levels caused by the 
rolling of a vessel, it has been decided that all boilers of 
the Belleville type fitted into future warships shall be 
placed only in a fore-and-aft position. 

On account of the large area of fire-grate in these 
boilers, and the possibility of the grate bars becoming 
uncovered and admitting cold air, it has been found by 
trials already made that they require very careful stok- 
ing, the results of the trials having proved that the coal 
consumption with such stoking has been reduced from 
2°5]b. to 1°651b. per indicated horse-power per hour. 
To effect a further saving in the consumption of fuel in 
this type of boiler, feed-water heaters will in future be 
fitted in their uptakes. 

As the Belleville boiler is of much less height than the 
ordinary Scotch type fitted in warships, a large space is 
left between their tops and the under side of the pro- 
tective deck. This is advantageous in two ways, for it 
gives a better atmosphere and more comfort to the stokers, 
and, what is of still greater importance, it allows the 
boilers themselves to be all located below the water-line. 
As the whole of the boilers are under the protective deck, 
air is supplied to the stokehold by twelve fans of 6ft. 6in. 
diameter, driven by independent engines, of Messrs. Belliss 
and Co.'s special make for such purposes, and as shown 
on page 396. 

Steam is supplied to the main engines by six lines of 
piping, which are of lap-welded steel with riveted flanges, 
three lines being carried on each side of the centre-line 
bulkhead. Each line of piping collects the steam through 
separate branches from eight boilers, making them thus 

entirely independent of each other, and each is so con- 
nected with the main supply pipe that any boiler can be 
cut off from its fellow without interfering with the per- 
formance of others in the same compartment. ‘he 
various boiler compartments are also independent of each 
other, and any one group of boilers is capable of supply- 
ing steam to either set of engines. The series of six 
main steam pipes are all made to dip towards the boilers 
to assist in their drainage, but, independent of this inclina- 
tion they, together with all the auxiliary steam pipes in 
the ship, are fitted with drain pipes which are led into 
collecting tanks in the engine-rorms, the water being 
pumped from thence into the boiler feed tanks. 








SOCIETY OF ENGINEERS. 





AN interesting visit was made by a party of the members 
of the Society of Engineers on Tuesday, the 13th October, 
1896, to the Westinghouse Brake Company’s Works, King’s Cross, 
and the Midland Railway Company’s Somers Town Goods Depdt. 


THE WESTINGHOUSE BRAKE COMPANY, LIMITED, 
YORK ROAD, KING'S CROSS, N. 

There is no doubt that the Westinghouse brake stands among the 
greatest inventions of modern times, exercising, as it has done, and 
as it continues to do, a powerful influence and control over the 
method of railway travelling. And for this reason we must regard 
the industry carried on by the Westinghouse Brake Company, 
Limited, as one of the most important and representative in the 
metropolis in connection with mechanical engineering. The com- 
pany was founded by Mr. George Westinghouse, jun., the inventor 
of the famous railway brake of which the company has the 
monopoly, and which has successfully introduced upon a large scale 
all over the world. The parent company, located at Pittsburg, Pa., 
U.S.A., is oneof the largestindustrial concerns of America, employing 
an enormous number of hands and covering an immense area, the 
name of Westinghouse being nearly as familiar in America as that 
of Armstrong in England. ‘The English company was incorporated 
in November, 1881, and the board is composed as follows :—Mr, 
George Westinghouse, jun., president ; Sir Henry Whatley Tyler, 
vice-president ; and Captain Fnac Pavy and Sir Richard Pollock, 
K.C.8.1L., directors, 

The offices are situated at the entrance to the large establish- 
ment of works and warehouses in York-road, and comprise a com- 
pact and well-appointed three-storey building, with commodious 
arrangements throughout. The numerous clerical staff here em- 
ployed is under the direction of Mr. Alb. Kapteyn, who holds 
office as general manager and secretary to the company, and who 


personally directs with exemplary energy and manifest ability the 
entire routine of the business, ‘The works and warehouses are of 
considerable extent, and are the scene of a great amount of con- 
tinuous activity. All the manufacturing departments are equipped 
with admirable machinery of the most modern and perfected 
description, and the precautions taken to secure absolute uni- 
formity in all the component parts of the brake apparatus are of 
a very elaborate kind. There is also an experimental room in 
which every feature of the brake can be thoroughly tested. It 
contains a working installation of fifty full size brake apparatus, 
with their full lengths of piping, couplings, cocks, &c., and from 
the point where the driver's brake valve is installed the operation 
of every brake cylinder can be watched. But, in addition to this, 
an automatic recorder takes actual diagrams of the pressures 
developed in the brake cylinder, reservoir, and brake pipe. It also 
registers the movement of the brake valve handle and writes a 
continuous diagram of half-seconds on the strip of diagram 


paper. 

The ey has also works in Paris and in Hanover, and is 
represented by agencies in all the most important countries of the 
world. The Westinghouse brake was first introduced on the 
Pennsylvania Railroad in 1869, and has since that time undergone 
successive improvements, which have brought it to its present high 
state of perfection and reliability. It is essentially a self-acting 
brake, its combined principle being compressed air and automatic 
action ; and thus, in case of accident to any of its chief parts, the 
brake comes into operation instantly. It is now practically the 
only brake on the Trunk Lines of the United States, and can be 
worked with complete satisfaction upon the longest trains. It ‘s 
also being largely applied to goods trains'in*America,’and its use 
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in Europe and the colonies is rapidly increasing. Altogether about 
500,000 sets of Westinghouse brakes have been supplied to the 
railway companies, 





THE MIDLAND RAILWAY SOMERS TOWN GOODS DEPOT 


This depot is situated on the Euston-road, adjacent to the St. 
Pancras passenger terminus, and occupies fifteen acres of ground. 
It is a terminal station, served by railways or sidings diverging to 
right and left from the main goods lines. The siding in design 
may be likened to a lady’s fan, the handle representing the point 
of junction with the main lines, Of the thirty-two sidings which 
pertain to the goods station proper, six terminate in stop-blocks in 
the open, and twenty-six end within a goods shed, the sides of 
which they pierce in pairs, ¢.e., in thirteen openings. They all 
have direct connection with the main line, and contain neither 
turn-table, hawser, nor capstans. The placing of the trucks is 
effected by locomotives, and no other appliance or force of any 
kind is requisitioned. The depdt may, therefore, be considered a 
perfect illustration of the principles of direct connection between 
the goods shed and main line of railway. 

Within the shed is the usual elevated platform, level with the 
floor of the trucks, with an area of 8000 square yards (6689 square 
metres), In shape it resembles a huge comb, its back, 260 yards 
(237:75 m.) long, forming the main platform to which street 
vans are backed up for unloading, while its teeth are branch plat- 
forms, thirteen in number, each space between the teeth being 
occupied by a pair of sidings for railway trucks in direct connec- 
tion with main lines, as previously described, The sidings inside 
the shed run each alongside its own platform and hold collectively 
180 railway trucks, A cart road alongside the main platform 





admits of 100 street vans being backed up for unloading. 


It will thus be seen that this arrangement brings into juxta- 
position for working purposes 100 street vans and 180 railway trucks, 
all of which may be in course of unloading or loading at one and 
the same time. Any one of the 100 vans may contain goods for 
any one or all of the 180 trucks, and 100 multiplied by 180, which 
equals 18,000, represents the possible simultaneous operations 
without double handling, although that extent is never approached 
in practice, but several hundreds of van loads of goods have often 
to be dealt with in the very few hours between six and nine o’clock 
in the evening. 

The branch platforms are allocated to given districts, and agree 
as far as possible with the order in which trains are made up and 
despatched. The trucks as they stand in the sidings or loading 
berths have name-plates hung upon them, showing their respective 
destinations ; and there are, in addition, indicators or finger-posts 
at the entrance to each platform, showing the consecutive number 
of the platform and the name of its district. Thus, a strange 
porter sent with goods from the unloading side need only know the 
number of the berth required to be able to find it as readily as an 
experienced man ; and, again, the trucks, when loaded, want little 
or no marshalling to get them into train order. As a rule, they 
stand in the loading berths in the same order as they are required 
on the trains. 

The main platform where vans are unloaded, and the branch 
platforms where trucks are loaded, are alike furnished with cranes, 
worked by hydraulic power, which vary in lifting capacity from 
30 cwt. to 2 tons (1°52 & 2°03 tons net). Near one end of the 
main platform is an opening, through which isa continuation of the 
cart road to admit of full loads of goods which do not require d's- 
tributing being brought alongside trucks standing in sidings, ard 
loaded direct from vans to trucks. 

The shed is 760ft. (213 °36 m.) long, and 259ft. (76°20 m.) wide ia 
centre, contracted to 180ft. (54 °86m.) at each end in order to admit 
two cart roads, which form the entrance for loaded vehicles and the 
exit for empty ones. The height is 25ft. (7 ‘62 m.), and the place is 
lighted by day through a roof of corrugated iron and glass, sup- 
ported by girders resting on the side wails, and two intermediate 
cows of columns at intervals of 35ft. (10°67 m.), so that there is an 
unusual freedom from obstruction. By night an excellent substi- 
tute for daylight is supplied by electrical power, the electric light- 
ing arrangements being on an elaborate scale. Outside the shed, 
and azcessible to street vans and railway wagons, is a loading 
dock of the kiad described previously. 

Although not an essential feature of the design, it may be well 
‘o mention that the whole of the large shed, with its cart roads 
ind railway sidings here described, rest, not upon the ground, but 
apon wrought iron girders, supported upon cast iron columns. The 
sasement is upon the level of the adjoining streets, and forms a 
sovered railway yard, with space for 6U0 railway wagons, and very 
umple roadways for street vehicles. Access from the railway is 
»btained by three hydraulic lifts, each of 20 tons capacity, for 
lowering and raising the trucks from and to the level of the main 
lines of railway. In the low level a large potato and other traffic 
is also deait with. The trucks on which it arriveson the high level are 
lowered by hydraulic power and placed in the sidings to wait until 
the potatoes are required by the tenants of the warehouses which 
have been provided by the company, and which are also on the 
low, or street, level. They are admirably adapted to the whole- 
sale trade, and are let to potato merchants at fixed rentals. This 
basement, or low level, also contains three pairs of steam engines, 
with accumulators, for maintaining hydraulic pressure over tne 
very large aera covered by the goods depdts, sidings, and the 
St. Pancras Station. There are two pairs of engines, also built by 
the company at the Derby Works, driving six Thompson-Houston 
lynamos for lighting this and adjoining goods and passenger 
stations. Mr. Blackborough received the party, and Mr. West 
conducted them over the whole. The members were very much 
interested in the methods of dealing with the traffic, and also with 
the hydraulic plant, including the numerous capstans and wagon 
lifts on both floors, all of which is under the management of Mr. 
Weatherburn, the engineer in charge of this department. 








PIG IRON PRODUCTION IN THE UNITED 
STATES. 

Last month, when we presented the condition of the blast furnaces 
at the opening of August, we stated that while there had been a 
constant decrease in furnace operations for the previous three 
months the August report showed the greatest drop. That reduc- 
tion, however, has been exceeded by the latest figures, which are 
the lowest recorded for more than two years. Our monthly blast 
furnace report which we give in this issue shows that at the begin- 
ning of September there were 144 furnaces in blast with a weekly 
capacity of 145,979 tons. The number out of blast, at that time was 
315, the united capacity of which was 197,880 tons per week. A 
comparison of the situation at the beginning of the present month 
with that of July 1st shows a net decrease of twenty-five in the lict 
of active furnaces, and a total decrease of 33,207 tons in the 
weekly capacity. Just now there are fewer blast furnaces in 
operation than there has been at any time since August Ist, 1894. 

Taking the furnaces according to the fuel used, we find that 
the greatest decrease has been in the coke furnaces. During the 
past month twenty-three of these furnaces have been closed down, 
decreasing the weekly capacity 29,054 tons. There has been a 
decrease of five in the number of active anthracite and coke fur- 
naces, and their weekly producing capacity has been cut down 
4417 tons. The charcoal furnaces alone make anything like an 
improved skowing, as there are three more in blast, with an in- 
crease of 264 tons in the weekly capacity. The general pig iron 
situation seems to be fast approaching some definite movement. 
For months past each report bas shown further reduction in pro- 
ducing capacity. Pig iron makers have evidently come to the con- 
clusion that there is no use piling up stock, and that present 
prices are too near the actual cost of production to be accepted for 
large quantities, or carried any great distance into the future. 
Hence the general desire among the furnaces to curtail output, 
and bank down whenever practicable. 

The following is a showing of the blast furnace situation at 
present, as compared with that at the corresponding period last 
year :— 

Number of Blast Furnaces of the United States in Blast September 
Ist, 1895, and September 1st, 1896. 








Sept. Ist, 1895. Sept. Ist, 189¢. 
Weekly Weekly 
No. capacity. No. eapacn y. 
er meee eo... DB « 7,536 
Anthraciteandcoke .. 49 .. 31,744 .. 30 .. 19,179 
Bituminous .. .. .. 149 .. 176,057 .. 8&9 .. 119,209 
Total kc. sa; ee 212,490 .. 141 .. 145,979 


A comparison of the figures to-day with those of this time a year 
ago shows 75 furnaces less in operation and a reduction of 66,511 
tons in the weekly capacity. It ishardly fair, however, tocompare 
the status of affairs to-day with that presented September Ist, 1895. 
At that time there wasa fast increasing activity in pig iron produc- 
tion, and the boom which ran up production every month until 
the close of the year was beginning to be felt. The situation of 
to-day is more like that shown at the opening of September 1894, 
although somewhat worse.—American Manufacturer. 








THE SELF-PROPELLED TRaFFIc AssoctaTIoN. —The following 
have been appointed members of the Council of the Liverpool 
branch of the Self-propelled Traffic Association :—Right Hon. 
Lord Derby, president ; Mr. A. L, Jones, Mr. H. P. Boulnois, Mr. 
Alfred Holt, vice-presidents ; Mr. A. G. Lyster, Mr. West, Mr. 
Cox, Mr. John Wilson, Mr. J. T. Wood, Mr. G. F. Ransome, 





J. A. Brodie, A, E, Calthrop, A. Bromley Holmes, members. 
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RAILWAY MATTERS. 


Tye total length of railway lines open for passenger | 
traffic in the United Kingdom, at the end of last year, were 11,252 | 
miles of double line and 8774 miles of single line. 

We have received from Mr. F. Snary, of Bristol, a | 
print of an instantaneous photograph taken by him of the Great 
Western long distance train, the run of which was described in our 
jssue of last week. 


| 
| 


Tne directors and officials of the Invergarry and Fort 
Augustus Railway Company last week inspected the route of the 
prop sed new line, aud have now given instructions to their eng 
neer to survey the line with a view to preparing plans and speciti- | 
cations for its immediate construction, 





In Tokio electric tramways are only to be permitted 
asa municipal concern, and progress has been retarded by a recen 
refusal of the city council to allow the utilisation of the 1 
waters of the Tamagawa for the generation of the necessa 
motive power on the plea that the town water-supply, which is | 
drawn from a lower reach of that river, might suffer contamina 
tion, 





MipLAND engineers and ironmasters are expressing in- 
creasing dissatisfaction at the rates which are charged by the railway | 
companies. Messrs, Nettlefolds, Limited, can, it is stated, now | 
get their pig iron delivered from Cumberland to their works at 
Newport, South Wales, at 4s. per ton by water, compared with 93. 
previously paid by rail. John Lysaght, Limited, will save an 
equal amount by the removal of their works to Newport from 
Wolverbampton, 





THERE is on foot a project for piercing the Alps at the 
Great St. Bernard and joining the Italian station of Aosta with 
Martigny. The cost is estimated at forty million francs, and | 





the length of the top tunnel would be only 3kiloms. This line | 
would be of great importance to Turin, but, owing to the steep | 
gra lients nece ssary, could not enter into serious competition with | 
the Simplon route. The latter would effect great economies of | 
tin istance in the trans-continental service, and would carry | 
the Indian mails. ‘ 


Tue object of the widening of the Great Western | 
Railway from Basingstoke to Worting Junction is to do away with 
the junction of the Southampton and Exeter lines at Worting, or 
rather to remove this junction to Basingstoke. Later on the | 
widening will be continued through this station and on to Woking, 
to which point the widenings are already completed from London. 
This will involve the reconstruction of Basingstoke Station and the 
remodelling of the extensive yards, ‘The bulk of the widening is 
on the up line side, and includes several cuttirgs and embank- 


ments, | 














| says: 


Tue first railway in Corea, which is to connect the | 
port of Chemulpo with the capital town of Seoul, 25 miles distant, 
is to be built by an American, Mr. James R. Morse. The route of 
the railway has been surveyed, and the estimated cost is £37 











370,000. 
Seoul is only 100ft. above sea level, and the chief engineering work 
upon the line is a bridge, 1600ft. long, across the Han River. 
The concession is for fifteen years after opening, and it can then 
be purchased by the Corean Government, or the concession ex 
tended for further periods of ten years. A French company has 
od a similar concession for a railroad from Seoul north to 
on the Chinese frontier. 








obta 
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\ TUNNEL two miles long is being driven for the Metro- 
politan Water Works of Boston, U.S.A. The tunnel is 114ft. by | 
13\ft., with four shafts and a portal. No.1 shaft is 40ft.; No. 2 
shaft is 118ft.; No. 3 shaft is 111ft.; No. 4 shaft is 58ft.deep. Th 
entire work—drilling, pumping, and hoisting—is being done w 
compressed air as the motive power. ‘The air is furnished from a 
plant placed between the portal and shaft No. 4, and is carried 
about half the distance through an 8in. pipe, which is reduced to 
6in., and afterwards to 4in. The plant having two duplex Corli 
engine air compressors, comprises steam and air cylinders 20in. in 
diameter by 36in. stroke, built by the Rand Drill Company. 















ONE can see that much ignorance exists in Europe in 
regard to many details of American railroad practice, states the 
American Engineer. It would appear that European engineers are 
exceedingly anxious to use balanced valves, and are only deterred 
from so doing because of the absence of a satisfactory method of 
construction, And yet the universal practice in this country is to 
employ balanced valves on such engines, and they are almost all of 
the Richardson type. Practice here has become so uniform that it 
is conclusive evidence of the satisfaction given by this kind of 
balanced valve in regular service. Before Haropean engineers get | 
discouraged in their search after a good balanced v , they had 
better investigate American practice. ; 








AccorDinG to an American contemporary, an entire 
locomotive-making plant is to be sent to St. Pete rsburg. The plant 
is to be erected at Nijni-Novgorod, the commercial metropolis of 
the interior of the Russian Empire. Contracts for machinery for 
the plant, amounting to over 500,000dols., were awarded to 
ican manufacturers, most of them to Philadelphia firms. 
lant is for the Sarmova Works, an extensive establishment | 
manufacturing cars, steamboats, steam boilers, and employing 
5000 hands. ‘The locomotive plant will have a capacity for building 
200 engines a year, and will employ about 1000 hands. All of the 
foremen and engineers will be Americans. The buildings have 
been completed and are now ready to receive the machinery. 
The company will be known as the Russian-American Manufactur 
ing Company. The consignment will aggregate over 3000 tons. 





CoLoneL Yorkzr’s report to the Board of Trade on the 
accident which occurred on the Great Northern Railway at King’s 
Cross local station on the 22nd July, has come to hand. In this 
case six vehicles of a passenger train left the rails and one fell 
over on its side. A number of passengers were reported to have 
received injuries. Although disposed to attribute this accident 
rather toa defect in one of the springs than to any fault in the 
pernianent way, Colonel Yorke cannot regard the “ three-throw” 
points as a satisfactory feature on a line in such an important 
position as this. Three-throw points, the report states, involve 
many complications, and the gauge cannot be correct on all the 
roads which converge in this manner. He therefore strongly 
recommends the company, if possible, to re-arrange the lines at this 
Spot so as to do away with these points, and at the same time to 
prs the curve leading from the Metropolitan on to the down 
slow line, 





AN important meeting was recently held at the Town 
Hall, Abergele, convened by the Urban District Council of 
Abergele and Pensarn, when a resolution in favour of the con- 
struction of a light railway from Pensarn Station—London and 
North- Western—to Llanfairtalhaiarn was adopted. It was stated 
that schemes had been discussed for constructing light railways 
from Denbigh, Trefnant, or St. Asaph, but that the most feasible 
plan seems to place the terminus at Abergele or Pensarn. The 
district is a difficult one to deal with from an engineer’s point of 
view, and no doubt several heavy gradients will be met with. But 
still, looking at the natural advantages of the valley, it seems 
obvious that the line must ultimately reach Abergele. The 
increased facilities offered by a light railway to the lead mines 
would be great indeed. The Railway News understands that a 
Survey will be immediately proceeded with and definite plans 

rawn out. We trust the movement will meet with complete 
Success, as the line, if constructed, will pass through some of the 


y | 2°70in. 





finest scenery in North Wales. 


NOTES AND MEMORANDA. 
THE degree of LL.D. has been conferred by Harvard 
University on Professor Alexander Graham Bell, 


A NEW source of vanadium compounds has been found 
on the South American Andes, 


| of anthracite has been located, which, when burned, leaves an ash 


containing vanadium and silver. The vanadium, says the Scientijic 


American, is now being extracted for use in making aniline black | 


and colouring porcelain, 


Tuer deaths registered last week in thirty-three great 


- | towns of England and Wales corresponded to an annual rate of 


167 per 1000. Manchester, Salford, Sunderland, and Hull have 


| the highest rates, 21 per 1000; while Norwich with 10°6, Croydon 
| with 11°5, and Portsmouth, Cardiff, and Leicester with 12°6, 12:2, 


ni 12:3 respectively have the lowest rates. 


Tue total rainfall at West Molesey during August was 
The daily consumption of water by the Metropolis was 
196,980,028 gallons for a population of 5,624,631, representing a 
daily consumption per head of 35°02 gallons. The number of 
gallons per head per day supplied by the Kast London Company 
was only 26°37, against 33 ‘82 during August last year. 

Tests of a 300-horse power De Laval steam turbine 
have recently been made in the United States, and are of interest, 
not only from the low steam consumption at full load of 17348 lb. 


per brake horse-power, and 19275 lb. per electrical horse-power, | 


but also from the fact that at 89 per cent. of full load the per- 
formance was equally good, while at 56 per cent. the water con- 
sumption was only 2022 1b. per electrical horse-power, and at 
184 per cent. of full load it had only risen to 27°35 Ib. per electrical 
horse-power, 





yield about 300 litres—10 cubic feet—of acetylene gas. A good 


| burner, says /’ Llectro-chimie, specially designed for this gas, should 


give an illuminating power of nearly fifty standard candles, at a 


On one of the high plateaus a mine | 


| 


| 





MISCELLANEA. 


VictoRIAN merchants say that “the Germans bring 
their goods to the buyers, while the British wait for the buyers to 
coms to them.” 

Tue Wallsend Slipway and Engineering Company have 
appointed Mr. Andrew Laing, late engineering maneger of the 
Fairfield Shipbuilding Company, on the Clyde, to the post of 
manager of their works on the Tyne. 

An American contemporary states that Messrs. Wm. 
Cramp and Sons and the Union Ironworks will build two 5000-ton 
displacement steamers for the Japanese Government. ‘The con- 
tracts call for a speed of about 20 knots. 


Tue third article on the early mechanical carriages, by 
Mr. Rhys Jenkins, appears in the October number of the Antiyuary. 
It deals with the suggestions of from 1687 to the time of projects 
and constructed vehicles or models of from 1771 and August, 1786, 
and Murdoch and Moore. 


A THIRD new passenger steamer for the London, 
Chatham, and Dover Railway Company, constructed on the same 
lines as the Calais and the Dover, added this year to the cross- 
Channel night service, has been launched at Dumbarton. The 
vessel has been named the Lord Warden, and is expected at Dover 
next month. 

Tue new cruiser Brooklyn, built for the United States 
Government by the Messrs. Cramp, has recently undergone her 
official trial trip, and developed a speed of 21 ‘9117 knots per hour. 
This was the average speed over the entire course of more than 80 
miles, and the maximum speed between two buoys was 22 ‘90 knots. 


Tue South Staffordshire Institute of Mining Engineers 


| at their recentannual meeting were able toreportan increase in mem- 
OnE kilogramme—2°2 lb.—of calcium carbide should | 


bership since last year from 136 to151, and an_increase in the bank 
balance by £21, thus raising it to £336. It was announced that 


| Mr. R.S. Wiiliamson had been elected president and Mr. W. H. 


pressure of 40 mm.—1}3in. of water—with a consumption of 30 to | 


35 litres—about 1 cubie foot—of acetylene per hour; and some 


| burners made by MM. Ducretet et Dejeune only consume, under | 


the same conditions, from 11 to 12 litres—mean 0°38 cubic feet— | 


per hour, while giving a light of nearly twenty standard candies, 
Acetic acid retards the action of water on the calcium carbide, this 
‘fect being all the mere marked in proportion to the quantity of 
acetic acid contained in the solution. 








Wuen soft coal is thrown upon a fire, there is an 
immediate disengagement of volatile hydrocarbons, which will pass 
off unconsumed, and create a dense smoke, unless there is a large 


| quantity of air present in such a condition that the temperature 


is not reduced below that of ignition. The Scientific American 
‘* A western inventor has developed an arrangement whereby 
the act of opening the furnace door to fire, puts into operation an 


| arrangement for injecting heated air into the furnace, and this 
jection continues for a predetermined time, being shut off | 


iD 
J 


automatically by the attached mechanism at the end of a period, 


the length of which is determined by experiment, which will allow | 
| recently visited Newcastle, and were shown round the shipyards of 


| Messrs. C. 


of the combustion of the volatile constituents of the fuel.” 

Tue difference of structure of wrought iron and ingot 
iron is not due to the former containing a smaller percentage of 
carbon, for in many samples the reverse holds good, but to the 
existence in wrought iron of interstitial slag, says Mr. W. F. 
Darpe in the Jovrna/ of the Franklin Institute. Wrought iron of 
truly fibrous structure may, without suffering molecular alteration, 
yield a crystalline fracture when subjected to a sudden tensile 
strain—a jerk—or to a sudden compressive strain, such as a jar. 
The appearance of a crystalline fracture is due to the rupture of 


| the material of the test piece in, approximately, a single plane, 
| whereas the same metal ruptured so as to allow the interlocking 


uminie to slide over each other before severance exhibits a fibrous 
fracture, 

Mr. W. F. Durve calculates that when an ingot con- 
taining an average number of blowholes is rolled into a bar, a dis- 
ruptive stress—due to the reduction of the areas of the cylinders 
generated by the extension of the blowholes—of 1527 lb. per 
square inch may be produced. In unfavourable cases this internal 
stress may rise to as much as 49545 lb. per square inch, 7.¢., toa 
point above the elastic limit of soft steel. Internal fracture of 
ingots may occur in reheating, if that operation be rapidly per- 
formed, for the expansion of the exterior may set up stresses 
sufficient to determine rupture of the central portions. The per- 
sistence of such cavities in the finished forging causes mechanical 
weakness, and flaws of this kind are difficult to detect. It is 





| suggested that irregular variation of the electrical resistance of a 
| given bar, tested at different points on its length, might be a 


means of diagnosis. 

A GERMAN contemporary gives particulars of experi- 
ments carried out at Riga, with a view to testing the durability of 
brickwork constructed in frosty weather. It was found that brick- 


Whitehouse vice-president. The former delivered his presidential 
address, and a paper on recent lamps and outbursts of gas at 
Hamstead Colliery, was read by Mr. F. G. Meachem. 

On the 17th inst. an adjourned meeting of the branches 
constituting the Birmingham district of the Amalgamated Society 


| of Engineers is to be held, to receive the results of the voting by 


| 


work erected during the cold season, using ordinary mortar pre- | 


pared with warm water, proved very unsatisfactory in point of | 


resisting power ; nor was any improvement effected by dissolving 
in the water 4 per cent. of calcium chloride, but excellent results 
were obtained when the warm water contained 1} per cent. of 
common salt. The addition of freshly-slaked lime to ordinary 
mortar gave satisfactory results, but better results were obtained 
by the exclusive use of freshly-slaked lime, especially when used in 
conjunction with calcium chloride. It was found, too, taat an 
admixture of Portland cement with common mortar increased its 
resisting power to frost. The best results were obtained with a 
mixture of Portland cement and five parts sand. 


THE Pennsylvania Railroad Company have been ex- 
perimenting for some time with a heat test for railway wheels, 
with a view to preventing the failures of wheels due to heating by 
prolonged applications of the brake blocks. The test, which it is 
hoped will replace the ‘‘drop,” is made by laying the wheel on the 
sand, flange down. Sand is then moulded round the wheel, 
leaving an annular space of about l4in. round tke tread. Into this 
groove mo:ten metal is poured, anda record is made of the manner 
in which the wheel breaks—if it breaks at all—under the heat thus 
produced, and also of the time elapsing between the completion 
of the pouring and the fracture. The Railroad Gazette states that 
the Pennsylvania Railroad Company purpose preparing specifica- 
tions of thermal tests which cast iron wheels supplied to them will 
have toendure. Itis very possible that if a wheel stands three 
and a-half to four minutes before breaking, it will be considered 
to pass the test. 





TuE specific gravity of acetylene, as compared with 
air, is 0°91, and one litre=1°6 pint of liquid acetylene ata 
temperature of 32 deg. Fah., weighs 450 gr. =1574 oz., and is 
evaporated into 375 times its volume at the ordinary pressure, 
760 mm.=29in. Like carbonie acid, when liquefied acetylene 
passes into the state of snow if allowed to escape from the receiver 
in which it is liquefied ; and this snow, on evaporating, lowers the 
temperature 182 deg. Fah. At the temperature of 68 deg. Fah., 
the pressure in the receivers containing liqeufied acetylene is 
42°38 atmospheres = 628 lb, per square inch; and it becomes 
68 atmospheres = 1000 1b. per square inch at 986 deg. Fah. These 
pressures are higher if the liquid, at these temperatures, fills the 
receiver. On account of these high pressures, and as this gas is 


endothermic, the cylinder containing liquid acetylene must be 
handled with great care, and the escape of acetylene at the closing 
cock of the receiver, or at the reducer of pressure, are difficult to 
avoid. For these reasons the use of liquid acetylene, says /’ Llectro- 
himie, should be placed under strict control. 


the various lodges, on the question of whether an attempt shail Le 
made—as in Manchester, and some other parts of the kingdom—to 
secure an advance of wages. It is decided to raise all wages to the 
36s. per week standard. Some men are already paid the full rate, 
and others are receiving 34s. and 35s. The pattern-makers have 
already secured an advance ; and the present agitation applies to 
the blacksmiths, fitters, turners, and general engine workers. The 
Birmingham district comprises Birmingham, Smethwick, Hands- 
worth, Oldbury, West Bromwich, Kirgs Norton, and Aston. An 
attempt is being made to secure the adherence of the machine tool- 
makers and steam engine makers, which would then bring the total 
membership up to some 3000 ; many of whom, however, are paid at 
the full rate. 


Ture members of the Leeds Association of Engineers 


S. Swann and Hunter, at Wallsend. They first passed 
through the West Shipyard, where three steamships were being 
built, carrying from 3050 to 4700 tons, the smallest being one of 
Doxford’s turret steamers of novel design. On the way to the East 
Shipyard they inspected the various shops, also the electric power 
and boiler-houses, and gas and other furnaces, Their attention was 
then directed to a small steamer, in frame about 200ft. long, and of 
special design ; also to a very large cargo steamer, partly plated, 
470ft. by 56ft. by 34ft. 9in., and 11,400 tons deadweight, to be fitted 
with Howden’s forced draught and bronze propeller. The holdshad 
the immense capacity of about 16,000 tons measurement, and special 
facilities for loading and discharging were necessary. The eastern- 
most berth contained a vessel in the earliest stages of construction, 
for the Pacific Steam Navigation Company, a fine type of cargo 
steamer 390ft. long. From this point were noticed the immense steel 
structures which the firm have erected over the berths occupied by 
two of the vessels, These when finished are to be roofed over with 
glass and sides enclosed. By means of electrically-driven cranes, 
material can be carried right over the largest vessels, an 

deposited at any part. Portable drills, wood-deck planing machines, 
punching machines, and fan blasts are also driven by electricity. 
The party also visited the Electrical Engineering Works of Messrs. 


| Ernest Scott and Mountain, and saw the various appliances in 


course of construction. 


Last week the Telegraph Construction and Maintenance 
Company’s steamship Scotia, 2931 tons register, Captain Cato, put 
into Plymouth, and reported that an explosion had occurred cn 
board, nearly involving the loss of the vessel. The Scotia was 
bound from London for Vigo, whence she was to replace an old 
cable in the Channel. As heavy seas were running off Ushant, 
the boatswain, carpenter, and carpenter's mate went into the fore- 
peak with the object of making fast everything movable. They 
took with them an ordinary globe lantern, and had scarcely com- 
menced making the stores secure when a tremendous explosion cf 
gas occurred. ‘The men were burned by the flames, two of them 
seriously, and there was immediately a tremendous inrush of water ; 
but all three escaped tothe deck. As the extent of the damage could 
not be immediately ascertained, the crew and electricians, number- 
ing in all about 100, prepared to leave the ship. An examination 
showed that the collision-bulkhead compartment was flooded, but 
the next bulkhead had resisted the heavy seas, and this bulkhead 
was shored up to strengthen it. The port bow and stem were 
completely blown out for a considerable distance above and below 
the water-line, and the starboard bow plates for a similar distance 
were left hanging, causing an enormous gap, into which the water 
poured. The explosion is assumed to be due to an escape cf 
inflammable vapour from anti-corrosive oil, of which about 2 ewt. 
was stored in the forepeak. The forepeak was, it is said, well ven- 
tilated, and no smell of gas was detected when it was visited a few 
hours before the accident. 


A MEETING of the British Commission appointed in con- 
nection with the Brussels Exhibition, 1897, was held at the offices of 
the London Chamber of Commerce—Incorporated—on Wednesday 
under the presidency of Sir A. K. Rollitt, M.P. There wasa repre- 
sentative attendance. The chairman opened the proceedings by 
welcoming those present, and explained briefly the course of events 
which had led up to the formation of the commission by the 

3ritish Government, and the grant of £4000 made to the commis- 

sion for the purpose. He emphasised the importance of traders in 
this country taking part in international exhibitions, and im- 
pressed upon those present the need for them to use their utmost 
endeavours to secure a good British representation at the forth- 
coming exhibition at Brussels, inasmuch as our continental rivals 
in trade were going to participate in the freest manner, the French 
Government having made a grant of £37,250, and the ‘United 
States of £10,000, while nearly all the European and other 
countries would participate. Four juries would be appointed upc n 
a perfectly proper basis to make the awards of medals and diplomas. 
The exhibition would be divided into fourteen sections, represent - 
tive of every department of science, art, and industry. The space 
reserved for British exhibits was quite as large as the funds at the 
disposal of the commission would permit. The prospects of tke 
British section appeared to be hopeful, and every effort ought to 
be made to aid a friendly nation, and to aid the commercial in- 
terests of our own people, who must not shrink from open cor- 
petition. It was decided to appoint local centres, and to proceed 
at once to form committees representative of the various industrics 
in their localities, with a view to approaching manufacturers and 
other likely exhibitors without loss of time. 























THE ENGINEER. 


Oct. 16, 1896. 








BRUSH BACK B 


MESSRS. SHAWS, LIMITED, ASH’ 


ORING MACHINE 


TON-UNDER-LYNE, CONSTRUCTORS 








Fig. 2—TWO-SPINDLE BRUSH BACK BORING MACHINE 


BRUSH BACK DRILLING MACHINE. 

ConsIpERING the importance of the industry, it is sur- 
prising that in brush-making mechanical invention has, up 
to the present, only to a comparatively small extent super- 
seded more or less primitive hand labour. The manufacture of 
brushes is still mostly in the hands of small producers mainly 
dependent upon hand labour, requiring long training to 
acquire the necessary skill and precision requisite for turning 
out satisfactory work. The necessities of the times, how- 
ever, and the increasing keen- 
ness of competition, are gradu- 
ally tending to centralise the 
brush-making industries in 
factories, and in some cases 
skilled labour is being slowly 
supplemented by machinery. 
Recently we had an opportu- 
nity of visiting the works of 
Messrs. Shaws, Limited, Ash- 
ton-under-Lyne, which afford 
a very good illustration of the 
transformation that during 
recent years has been slowly 
but steadily coming over the 
trade. 

Messrs. Shaw, although still 
employing the old type cf 
workmen operating by hand in 
the old-fashioned way, have 
for a number of years past 
specially engaged themselves 
in devising labour-saving appli- 
ances, and the accompanying 
illustrations, taken from photo- 
graphs, represent the latest 
development of a series of ma- 
chines the firm have designed 
for the multiple drilling of the 
numerous fine holes in the 
brush-boards or backs, which 
are usually drilled separately 
by hand, and the accuracy of 
their position entirely regulated 
by the skilled operator. 

The special object of thes 
machines is to enable a com- 
paratively unskilled attendant 
to bore or drill accurately, in 
one operation, a number of 
brush-boards simultaneously, 
by distinct drills, the position 
of the holes being regulated by 
a template. This template is 
mounted on arms arra J] 


















or upwards and downwards, or 
in any two such directions, 
according to the form of the 
boards or stocks to be driiled. 
In conjunction with the tem- 
plate, holders are provided for 
the brush stocks, which are 
being bored or drilled, these 
holders being so arranged that 
when the template is moved 
they are moved in a similar manner, so that all the brush 
boards are simultaneously presented to and withdrawn from 
the drills by which they are being bored. If the brush- 
stocks are not required to be turned into different | 
positions, the holders are mounted on a frame sliding | 
in guides, in a suitable position on the stationary frame- 
work of the machine, and various other modifications 
of the machine are introduced, according to the amount 
of turning or manipulation required in the different 
forms of boards to be drilled. For regulating the depth of 
the holes to be drilled the template is provided with a plate 





| 





Fig. 1—SiX-SPINDLE BRUSH BACK BORING MACHINE 


| accomplishing the work of four skilled operatives employed 





nut, or an adjustable stud or stop, as may be considered the 
most convenient, so that the extent to which the template 
can be moved in any direction can be regulated with accuracy 
according to requirements. For operating the template to 
the positions in which it is required for regulating the drill- 
ing of the brush boards, suitable gearing is provided, as shown 
in the illustration. By means of these machines not only is 
skilled labour practically dispensed with, but greater 
accuracy is secured, and the output is largely increased, 
one of these machines —illustration Fig. 1, showing a 











machine designed for operating upon six brush boards 
simultaneously — manipulated by a girl, being capable of 


on the old-fashioned hand-worked appliances. Another 
machine, Fig. 2, with two spindles, also designed by the firm, 
enables an unskilled person to bore two holes at one time, at 
the rate ofover200holesperminute. Inthismachine,a wooden 
template is held by the operator, and pulled on to a fixed pin 
rapidly from hole to hole. At each movement of the tem- 
plate the boards are pulled to the drills, and by an ingenious 


——== 


of inclination, as may be desired: In other departments 
Messrs. Shaw have also introduced improvements, and wo 
were shown several simple but ingenious devices for shearing 
the bristles of brushes after they are fixed in the stocks, not 
only much more rapidly than by the old process, but with 
greater regularity in the work done. In addition to the 
reduction in the cost of labour effected by these appliances, 
the accuracy of the work performed is of great importance, 
especially in brushes of circular form used for cotton and 
other machinery, in the processes of cotton combing, card 
cleaning, &c., the efficiency of the brushes when used for the 
above purposes depending very largely upon the accuracy of 
their circular form. 








THE LANARKSHIRE AND DUMBARTONSHIRE 
RAILWAY. 


In our last impression we gave an account of this recently 
completed railway, together with a description of some of the 
bridges, some of which were illustrated by views from photo- 
graphs. Of one of these, the lattice bridge over the Dumbar- 
ton-road, we now give detail engravings. It may be taken as 
typical of this class of structure on the line. It consists of 
two main girders, with trough-shaped booms, formed of web 
plates 1ft. 4in. deep, connected by 3$in. by 34in. by din. angles 
on either side to flange plates 1ft. 10in. in width. The 
bracing, as shown in the engravings page 398, is in two 
systems, and is formed of flat bars made with tees, the sec- 
tions A A being 94in. by fin.; B B, 74in. by 4in.; C C, Gin, 
by 4in., and tees, Gin. by 3in. by 4in.; and D D tees, 6in. by 
3in. by fin. The end posts are 2ft. 9in. wide, and are formed 
of jin. webs stiffened by 6in. by 3in. by 4in. tees and Tin. by 
34in. by 4in. channels, the end plate being also 3in., and 
attached by 34in. by 34in. by 4in. angles. The flooring con- 
sists of stout cross girders spaced 10ft. 6in. from centre to 
centre and 1ft. 6jin. in depth, the flanges being formed cf 
plates 1ft. Gin. wide by fin. thick and 34in. by 34in. by fin. 
angles. The troughing, which is of the form shown by the 
accompanying section, is Sin. deep and formed of jin. plat- 
ing, attachment to the cross girder webs being made with 3in. 
by 3in. by gin. angles, the upper joints being covered by Gin. 
by 4in. flats. The cross girders have 6in. by 3in. by fin. tee 
stiffeners, and are secured to the main girder trough webs by 
6in. by 6in. by fin. angles. Each cross girder has a camber 
of lin. General particulars will be found on page 370 of our 
last impression. 








LONDON ASSOCIATION OF FOREMEN ENGI- 


NEERS AND DRAUGHTSMEN, 


THE usual monthly meeting of this Association was held at the 
Cannon-street Hotel on Saturday evening, the 3rd inst., when the 
President, Mr. William Royal, occupied the chair, and there was 
a good attendance of members. After the general business, a 
paper was read by Mr. John Batey, of Dublin, an old member of 
the society, on ‘The Explosion of Steam Generators and Acces- 
sories, 

Mr. Batey stated that in his opinion it is quite possible to insti- 
tute methods hog ey prime explosions of the generator may be 
confined within less dangerous limits in connection with batteries 
of boilers, and that preventive methods can be applied to acces- 
sories such as steam pipes, jacketed pans, and other steam recep- 
tacles. There are generally three stages in a boiler explosion—the 
initial rupture, the enlargement of the orifice in an already 
weakened material, and, lastly, the outpouring of the highly 
heated steam and water at a tremendous velocity. The initial 
explosion is the least dangerous to human life, and the last or 
third phase the one that produces disastrous results, so that if the 
steam could be shut up in the boiler the bursting of a steam pipe 
would not endanger anyone not in close contact with the exploded 
part. 

An apparatus which would do this automatically must not obstruct 
the normal flow of steam, must not be influenced by the usual 
fluctuations of pressure incidental to the working of the engine, 
must be free from any liability to stick on becoming inoperative 
from resting for long periods of time, or from neglect or inatten 
tion even to the extent of gross carelessness ; must be brought 
into action by the influence of the explosion and permanently shut 
off the steam from boilers or accessories ; and, finally, it must 
perform its function silently and without shock. 

He described an apparatus of his own invention, which was 
noticed some time ago in THE ENGINEER, and which, so far as it 
has yet been tested, conforms to those conditions. It is a sort of 
equilibrium piston valve which, when at rest, leaves a clear open- 
ing of the full size of the steam pipe between the pistons but the 
instant an explosion or rupture occurs beyond it a small supple- 
mentary valve closes, and the expanding steam under the bottom 
piston forces it up and closes the steam passage; the top piston 
being cushioned by the steam above it, prevents anything approach- 
ing a blow or shock. 

A discussion followed, in which several members took part, who 
had little faith in such automatic devices, as they had found them 
liable to fail when most wanted ; and the general opinion seemed 
to be that the best preventives were good material, sound work, 
sufficient expansion joints, and competent periodic inspection. 
In replying, Mr. Batey said it was very different to have steam 
flowing into a cylinder, as it could easily fill it, and through a 
rupture into infinitude, which it could never fill, and although the 
valve had been exhaustively tested by different firms it never 
failed to act. 

An enthusiastic vote of thanks to Mr. Batey having been awarded, 
the proceedings closed. 








City SuRVEYORSHIP, CornK.—The examiners, Mr. C. Dunscomte, 
M.A., M. Inst. C E., Mr. Spencer Harty, M.I.C.E.I., City Eng - 
neer, Dublin, and Mr. Joseph C. Bretiland, M. Inst. C.E., City 
Engineer, Belfast, have issued their report on the examination 
held in Dablin on the 23rd, 24th, and 25th ult. The Cork Corpor- 
ation decided to elect the candidate placed first. On opening the 
sealed envelopes, the successful candidate was found to be Mr. PF. 
A. Cutler, C.E., Borough Engineer, Rawtenstall, Lancs., who this 
becomes City Engineer. The second and third in order of merit 
were Mr. Frank Wood, A.M.I.C.E., and F.G.S., Assistant and 
Resident Engineer Wakefield Sewerage Works, and M. W. Fi':- 
gerald Barry, C.E., Patrick-street, Kilkenny. 


SIEMENS FurNaces—The new-form Siemens furnace, followi: g 
on a highly satisfactory application for crucible steel melting, 1> 
now gaining in favour for melting steel on the open hearth. 
Several furnaces for this latter purpose have been successfully 
working during the last two years on the Continent, and recent’y 
one to make 15-ton charges has been set to work in England. We 
are informed that the results in economy in construction, cor - 
venience in working, and saving in fuel with the improved plait 
are so highly gratifying that many steel manufacturers are now 
considering the question of adopting this compact furnace in prefer- 
ence to the more costly ordinary form of Siemens furnace with 
separate gas producers. Mr. Frederick Siemens is also to be cor - 
gratulated upon the continued success of his furnace for heating 
and re-heating iron and steel, and for welding purposes. We 
understand that about twenty-five of these furnaces have been 





arrangement they are made to cant and move to the required 


started under his auspices already this year, in several cases at 
works where other similar furnaces have been working for a cons 


of suitable size, and arranged to be adjusted by a screw or | inclination, so that the holes may be bored at various degrees siderable time. 
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A NEW BALL BEARING JOURNAL FOR RAILWAY 
VEHICLES. 


The accompanying illustrations show a journal with ball 
bearings, devised for railway vehicles. A hardened steel 
collar A is keyed securely to the axle. Collars B' and B? are 
movable longitudinally on the axle, but are made to rotate 
with the axle by means of a feather. Collars C! and C? are 
loose within the oil box, and separated from B! and B? by the 

















Fig 1 


three rows of hardened steel balls lin. in diameter. The 
collar D is secured on the axle; it forms one of the bearing 
surfaces, and is adjustable. It is locked in the position by 
means of a washer H, containing a feather which prevents 
turning on the axle. Collar F is a lock nut, whichis kept in 
place by means of a cotter pin. The oil box is made in two 
pieces, which are held in position by the jaws of the pedestal, 
and may be removed by removing the weight of the vehicle. 























RM QQ QQ NNADIPIHAd}9 \ 
SECTION R.R. 


Fig 2. 





The box is tight, and only sufficient oil is used to allow the 
balls to pass through at the lowest point in their revolution 
around the axle. ‘The collars are of high carbon steel, care- 
fully tempered, having their bearing surfaces turned at an 
angle of 45 deg. to the axis of the axle, 

This arrangement requires no change either in trucks or 
dimensions of axle. It is claimed that hot boxes are pre- 
vented and journal friction reduced 90 per cent.; the use of 
waste is unnecessary.—Lailroad Gazette. 








REPORT UPON THE SOUTHERN SUBURBS OF 
CAPE TOWN TRAMWAYS. 

Tue following report by Mr. A. P. Trotter, Cape 
Government Electrician and Inspector, on the several 
systems of electrical tramways, with reference to the 
tramways of the southern suburbs of Cape Town, will be 
found interesting by many of our readers :— 


Treasury, Cape Town, Cape of Good Hope, 
une 22nd, 1896. 
The Assistant Treasurer, Cape Town. 

Sir,—In accordance with instructions, I have the honour to 

report on the southern suburbs of Cape Town tramways. 
EXAMINATION OF SYSTEMS OF ELECTRIC TRACTION. 

1, There are three established systems of electric traction: (1) 
The accumulator or storage battery system. (2) The conduit 
system, (3) The overhead or ‘trolley wire” system. 

2. (I) The accumulator system.—In the accumulator system the 
electrical energy is stored in batteries carried on the car. The 
advantages of the accumulator system are :—(1) Any good existing 
line can be used, (2) No wires whatever are placed along the line. 
(3) No accident, such as the failure of a wire or a breakdown at 
the generating station, can interrupt the whole or a large part 
of the service. (4) The electric pressure is low. No serious 
shocks can be given. (5) There is no corrosion of gas and water 
pipes. (6) There is no interference with neighbouring telephone 
wires, 

3. The disadvantages of the accumulator system are :—(1) The 
cars are very heavy, trom 12 tons to 16 tons, (2) If a car breaks 
down it is very difficult to move it, even if the gear be disengaged. 
(3) The accumulators are subject to serious depreciation. (4) ‘The 
electrical energy generated at the works is greater than in other 
systems. (5) Few, if any, accumulator systems have been worked 
with a remunerative result. 

4, The accumulator system is worked with more or less success 
at Birmingham, Paris-St. Denis, Hague-Scheveningen, at Hanover, 
and elsewhere, 

5. I have carefully examined the Paris-St. Denis and the Hague- 
Scheveningen lines. The accumulators on the Paris-St. Denis line 
are being continually renewed, but at nogreat expense. The system 
is that of M. J. Sarcia, engineer to MM. Rothschilds—proprietors 
of the line. Details of the working expenses were given to me in 
June, 1895, and work out at 45 centimes per voiture-kilometre, 
which is equivalent to 74d. per car mile. The working expenses of 
the London General Omnibus Company are 5 ‘32d. per car mile. 

6. I examined the Hague-Scheveningen line in 1892. It was 
then new and worked well. The system is that of The India-Rubber, 
Guttapercha and Telegraph Works Company, of Silvertown. The 





liae was only intended to run during the Scheveningen season. 


7. I am of opinion that the accumulator system cannot at 
present be recommended for such a line as that of the Southern 
Suburbs of Cape Town, 

8. (II) The conduit system.—In the conduit system a conduit or 
small tunnel is built under the street between the rails or below one 
of them. In this conduit the electric wires are fixed. A slot 
or narrow opening is left, and connection is made through this slot 
with the motor on the car. 

9. The advantages of the conduit system are :—(1) No wires are 
placed above the ground. (2) There 1s very little danger of shock 
irom accidental contact with the wires. (3) There is only a small 
tendency to corrode gas and water pipes in the neighbourhood. 
(4) There is but small interference with telephone wires. 

10, The disadvantages of the conduit system are :—(1) The con- 
duit is very expensive. (2) The slot isa nuisance. (3) The wires 
are not easily accessib’e, 

1l. The conduit system was first used at Blackpool, in Lanca- 
shire, in 1885. I have been well acquainted with the line trom the 
beginning. It has cost a great deal, but the holiday traffic has 
proved remunerative. I have examined a conduit system at 
Northtleet, Kent. This has been abandoned. The system is used 
at Buda-Pesth, where it is successful. The slot is about lin. 
wide, but it would be possible tu work with a slot fin. wide. ‘I'he 
conduit system was tried at Madras, but was discarded for the 
trolley system. It is used in Lennox-avenue, New York. 

12, I am of opinion that in towns in which the nuisance of the 
trolley system cannot be tolerated the conduit system will prove 
useful. The great expense of the permanent way, viz., £6000 to 
£10,000 per mile, as against about £4000 for atrolley line, isthe most 
serious objection. 

13. Under this head it may be observed that several electro- 
magnetic contact systems have been tried, but they are not beyond 
the experimental stage. 

14, The mid-rail, or side-rail systems, as used at Portrush, 
Ireland ; Bessbrook-Newry, Ireland; the City and South London 
Railway, the Liverpool Overhead Railway, and elsewhere, are 
suited rather for railways than tramways. 

15, (111). The trolley system.—The trolley system, as commonly 
used in America, employs a wire called a “trolley wire,” hung 
over the centre of the tram line from span wires, which cross the 
street. A ‘trolley rod,” somewhat resembling a fishing rod, and 
ending in a trolley or grooved wheel, is mounted on the car. The 
electric current is generated at the works, passes along the 
trolley wire, through the trolley and rod to the electric motor, and 
thence by the wheels to the rails, and by them—for the most part 
~it returns at a reduced pressure to the works. Part of it leaks 
into the surrounding soil, and returns in the soil to ‘‘earth plates” 
at the works. The trolley wire is supplemented by larger wires 
called ‘‘feeders.” These are sometimes hung on the poles on the 
side of the road. 

16. The advantages of the trolley system are:—(1) It is the 
cheapest. (2) It has been well developed, and therefore a large 
experience has been gained. (3) Compared with accumulators— 
no part undergoes serious depreciation. (4) Compared with the 
conduit system—the wires are easily accessible for repairs. 

17. The disadvantages of the trolley system are :—(1) The trolley 
wire is a nuisance. It it breaks, serious electric shocks may result. 
(2) The adjuncts of the trolley wire are a nuisance. (a) The posts 
on each side of the street, which support the span wires, are an 
inconvenience and are ugly. They tend to obstruct the foot-path. 
(4) The span wires are liable to break. The span wires are liable 
to entangle whips. The span wires are very ugly, especially at 
curves. (c) ‘‘ Feeder” wires hung from the poles are very ugly, 
and, when passing under trees, are liable to be broken, causing 
interruption of the service and possible danger from electric shocks, 
(d) The overhead insulators, switches, and crossings* which are 
attached to the trolley wire are extremely ugly. (3) The current 
leaking from the rails is liable to do the following damage :—(a) To 
corrode gas and water pipes, eating the metal into holes, (/) To 
disturb telephone and telegraph service. (c) To derange railway 
signals. (4) The currents cause disturbance of neighbouring tele- 
phone wires. 

18. I have been familiar with the trolley system since 1851, when 
{ examined the first line erected in Paris in connection with the 
Electrical Exhibition. Purely American examples have been 
erected at Leeds—Roundhay, Coventry—Bedworth, and at Dublin— 
Kingstown—Dalkey. I have examined these. 

19. In a paper read before the Institution of Electrical Engineers 
in January, 1894, Mr. W. H. Preece, Eogineer in Chief and Electri- 
cian to the Imperial Post-otfice, observed :—‘‘The trolley wire alone 
is not unsightly, but when it is protected with three guard wires, as 
at Boston, and the same poles carry the feeders, it becomes hideous, 
and it is astonishing that the American community submit to it. 
Such a system is impossible in Eogland.” 

20. Events have fully justified this remark, and this system has 
been resolutely opposed in England, and has spread very slowly. 
The London County Council have so strongly objected to it that the 
County of London ‘Tramways Syndicate, which has recently offered 
to lease the whole of the Metropolitan tramways, and to amalgamate 
them into one large electrical system, proposed to use conduits 
instead of trolley wires. 

21, (1[]A).—The trolley system with brackets.—Much of the objec- 
tion to the trolley system has been removed by improvements 
which were introduced first on the South Staffordshire Tramways 
in November, 1892.* 

22, In this system only one row of poles is used. The trolley 
wire is hung trom brackets instead of from span wires. The 
trolley wire need not be hung over the middle of the line. It 
need not be strained by pull-off wires to follow a curve. This is 
rendered possible by the use of a radial trolley rod. The rod can 
swing over to one side or the other. 

23, The advantages of the bracket system, compared with the 
span-wire system, are:—(1) Poles are required on one side of the 
road only. (2) No span wires are needed, except in rare cases. 
(3) If the trolley wire breaks, it will twist or bend the bracket 
round the pole, and in doing so, will draw the trolley wire to the side 
ofthe road. (4) The construction of the trolley line is much more 
simple, especially at curves, as it need not follow the curves of the 
tram lines, (5) It is not more expensive, probably less expensive, 
than the American trolley system. 





* At the date of this report no switches or crossings have been erected 
in Cape Town. They are large metal castings to which tro!ley wires are 
attached. 

* See ‘‘ Proceedings” of the Institution of Civil Engineers, vol. cxvii, 
page 282.—‘‘The South Staffordshire Electric Tramways, by Alfred 
Dickinson, Assoc. M. Inst. C.E. The municipal authorities of Walsall 
sent a representative to America, who, after fully investigating the 
subject, reported thereon. The authorities, after visiting Leeds, refused 
to sanction the system as at work there, chiefly on account of its unsight- 
liness. The present system was designed to overcome their objections. 
The principle of the American system, whether the trolley wire be 
suspended from the span wires crossing the streets or from brackets upon 
the poles, necessitates the troiley wimg following the exact curvature of 
the track ; therefore the number of span wires, poles, and pull-over wires 
is practically governed by the physical conditions of the road; the 
straighter the road the fewer the number of poles, cross wires, and pull- 
over wires. . . . The streets and roads along which the South 
Staffordshire lines are laid are exceptionally difficult to equip with an 
overhead wire, because they are very tortuous and of ever varying widths. 
In fact, if the authorities had consented to the American span-wire 
system, the author doubts whether it would have been possible to equip 
these lines by thatmethod. . . . telegraph wires so low down that they 
would have had to be removed. . . . For the double line, when the 
poles are at a considerable distance from the foot-path, the poles . . . 
have arms 7ft. to 1(ft. in length. . . Each car is fitted with a 
collector termed a “‘ trolley.” In the American system it is necessary, in 
addition to the trolley wire following the exact curvature of the track, 
for it to maintain within a few inches a lateral relation thereto. In the 
author's system thisis not necessary ; the trolley wire may run in straight 
lines, and at ever varying distances laterally from the track, not exceed- 
ing, with the trolley mast in useat present, 26ft. . By this simple 
device, the author has overcome the objections of the municipal autho- 
rities to the American system, as the use of span-wires, pull-over wires, 
and other objectionable features of the system are largely removed. 








24. The disadvantages of the system are :—(1) The trolley wire 
is rather less flexible than when it is hung from span wires, and 
tends to jar the trolley at the insulators, (2) If the angles arenot 
carefully regulated, the trolley is liable to injure the trolley wire, 
and when the car is driven at a high speed, to jump off the trolley 
wire. (3) Where the adjoining property line is irregular, the tram 
line would have to follow the irregularities, or excessively long 
bracket arms would have to be used. 

25. The first and second of these disadvantages would be dis- 
tinctly felt if the tram cars were allowed to be driven at the speed 
commonly adopted in America; but at a moderate speed they are 
not serious. The third objection can be met by permitting span- 
wires to be used in special cases. 

(26) This system has been followed at Bristol, Vienna, Milan, 
Brussels, Havre, and elsewhere. Span-wires are only used in a few 
places where the streets are too narrow for poles. There was a 
tendency towards this system in 1893 at Chicago. Mr. H. D. 
Wilkinson, electrical engineer in charge of the British section at 
the Chicago Exhibition, in a paper on ‘‘ Notes on Electric Tram- 
ways in the United States and Canada,” read before the Institu- 
tion of Electrical Engineers, observed :—‘‘The general type of 
construction in wide thoroughfares is with poles planted in the 
centre of the road between the double track, carrying iron brackets 
for the support of trolley and feeder wires, and the general appear- 
ance is far from unsightly. This is specially the case when every 
other post supports an arc lamp, or cluster of incandescents, and 
the brackets are ornamental. Span wires are only necessary at 
curves and in narrow thoroughfares,” 

The following paragraph appeared in Engineering, April 17th, 
1896, page 507 :—‘* Whilst the London County Council has resisted 
all attempts to improve the service of the London tramways by the 
establishment of electric traction on the overhead system in certain 
of the suburbs, alleging as a reason that the posts would disfigure 
the neighbourhoods, the Birmingham authorities have given per- 
mission for the use of this system on a portion of the lines of that 
city. The line to be worked in this manner runs between Birming- 
ham and Nechells, and is 2°13 miles long. The heaviest gradient 
is lin 16. The design of the equipment will be based on that of 
the North Staffordshire lines, which, it will be remembered, is 
much superior, from the xsthetic point of view, to the ordinary 
American system.” 

28. The Metropolitan Tramways Company Act, No. 22, of 1895, 
provides that ‘‘in Adderley-street no overhead wires shall be 
stretched from side-walk to side-walk, for overhead connection, 
without the consent of the Town Council.” Brackets will there- 
fore probably be used to some extent in Adderley-street, but not 
to the complete extent to which they are used in the cities and 
towns to which I have alluded. 

29. Another modification of the American trolley system has 
been introduced by Messrs. Siemens Brothers and Company, of 
England, and by Messrs. Siemens and Halse, of Berlin. Instead 
of a trolley and a trolley rod, a collecting bar or bars are mounted 
on the car, These bars are horizontal. ‘The trolley wire need not 
be exactly over the middle of the tram line. The construction of 
curves is facilitated as with the radial trolley-rod, and besides this, 
the construction of switches is greatly simplified. This system is 
used on the Douglas-Laxey line in the Isle of Man, and at Havover, 
Dresden, Bucharest, Basle, Berlin, and elsewhere. 

SPEED. 

30. With reference to two of the objections to the bracket 
system, the question of speed has been mentioned. The demand 
tor ‘‘ rapid transit,” which has followed rather than preceded the 
development of electric traction in the United States, has led to 
the use of very high speeds in America. 

31. After 109 fatal accidents on the electric tramways in 
Brooklyn alone, and when fatal accidents began to occur more 
than once a day, the city authdrities proceeded against the presi- 
dent of the largest company for manslaughter, in May, 1895. The 
speed of the cars was then reduced well below eight miles an hour, 
and the public loudly complained of the inconvenience of the slow 
speed. it was asserted “‘ that the public must have rapid transit, 
and the many deaths resulting from this necessity are an unavoid- 
able sacrifice to the exigencies of modern progress.” The Southern 
Suburbs of Cape Town ‘Tramway Bill, as amended in Select Com- 
mittee, provides that the rate of speed at which the cars shall 
travel shall not, except with the consent of the road authority, 
exceed twelve miles an hour. 

32. The Board of Trade make special regulations as to brakes, 
fenders to push aside obstructions, bells, or whistles, and other 
precautions. I do not at present suggest that these regulations be 
adopted, but I recommend that sections (16) 15, (17) 16, (21) 20, 
(31) 30, should be specially brought to the notice of police. 

CoRROSION OF GAS AND WATER PIPES. 

33. The possibility of the corrosion of gas and water pipes by 
leakage of electric current into the soil has been mentioned. 
Before suitable precautions were taken to avoid such corrosion— 
called electrolysis—serious damage was done. Mr. G. H. Morse, 
city engineer at Cambridge, Mass., after electric tramways had 
been started in that city, ‘‘ found that lead pipes had disappeared 
in a short space of time, some even in six or eight weeks ; iron 
pipes had been tried with the same result, also galvanised iron ; 
brass pipes had been put in, and deterioration was noticed at 
once.” At Saginaw, Mich., gas pipes were eaten away in two or 
three months. At Milwaukee, Wis., the city water mains were 
corroded, 

34. A remedy has been found for this corrosion, but it can only 
be said to be a partial remedy. The Board of Trade, in regula- 
tions made to prevent such corrosion, orders that a continuous 
record shall be kept by the company of the difference of potential 
during the working of the tramway between the point of the 
uninsulated return furthest from and nearest to the generating 
station. If at any time such difference of potential exceeds the 
limit of seven volts, the company shall take immediate steps to 
reduce it below that limit. 

35. This regulation has received my very careful attention, and 
upon the strong representations of the engineer, it is proposed to 
make it less stringent, so long as the limit therein given is not 
approached. 

36. A further regulation limits the total leakage current. The 
company have taken precautions in laying the Cape Town tram- 
ways by carefully bonding the rails together with copper connec- 
tions. This will greatly reduce the leakage; and by maintaining 
the trolley wire at a positive potential, and the rails at a negative 
potential, and, if necessary, by connecting the neighbouring pipes 
to the rails, corrosion will be checked, and interference with 
telegraphs and telephones will be prevented. 

I have the honour to be, Sir, your obedient servant, 
A. P. TROTTER, 

Bachelor of Arts (Cambridge); Member 
of the Institution of Mechanical Engi- 
neers ; Associate Member of the Institu- 
tion of Civil Engineers ; Member of the 
Institution of Electrical Engineers; 
Member of the Physical Society of 
London ; the Government Electrican and 
Inspector. 








A PoRTION of the quay wall at Hendon Dock, Sunder- 
land, measuring 120ft. long by 40ft. broad, without warning gave 
way recently. Several railway trucks, some of them laden, besides 
a buge travelling crane and a quantity of timber, were precipitated 
into the dock. A number of workmen near the spot bad miraculous 
escapes, particularly the craneman, who barely got clear when the 
huge machine toppled into the water. Fortunately no vessels 
were lying against that particular quay when the accident occurred, 
or the consequences must have been serious. 
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RAILS FOR NEW SOUTH WALES. 


WE have been asked by the Secretary for Public Works of the 
Colony of New South Wales to call the attention of American rail 
makers to an opportunity to bid for the manufacture of a consider- 
able amount of rails for that Colony. Bids for this material will 
be opened December 30th, and gg Foe be addressed to J. H. 
Young, Esq., Minister for Public Works, Sydney, New South 
Wales, or to the Agent-General for New South Wales in London. 
The contract will include 150,000 tons of rails and corresponding 
amounts of steel fish-plates, steel track bolts, and steel spikes. 

The American bidder is at once confronted with the difficulty 
that these materials must be made entirely from the products of 
the Colony of New South Wales. The ore, fuel, and all other 
necessary minerals must be the natural product of, and “‘ raised ” 
in the Colony. Obviously, when we take into consideration the 
fact that the mineral industry of NewSouth Wales is little developed, 
and that the contract will include some onerous terms, designed 
to protect the Colony and the workmen, the enterprise must be 
undertaken with the greatest care. The coal produced in New 
South Wales in the year 1894 amounted to but 3,672,000 tons, and 
the coke made was only 34,458 tons. The coal seems to have been 
sufficient, however, for the Colony, as won | none was imported 
in that year, 47,586 tons of coke were, however, imported. 
Mr. Rothwell’s statistics of mineral industry of the world report no 
iron produced in the Colony during the year. For the four years 
preceding, the production of iron varied from 2000 to 4000 tons a 
year. He says: ‘‘ None of the Australian colonies is an iron pro- 
ducer, and the efforts made to establish the industry have not 
succeeded. The iron reported in one or two of them is made from 
scrap and similar material.” Iron and steel were imported in 1894 
to the value of 2,884,765 dols. 

It is apparent that the concern which undertakes to manufacture 
150,000 tons of steel rails out of iron ore raised in the Colony must 
begin at the very foundation of things; but the delivery of the 
rails must begin within eighteen months of the signing of the 
contract, and it is to be spread over a period of ten years, at the 
rate of 15,000 tonsa year. The bidder must state the price per 
ton at which he will deliver the material, and must accompany his 
bid by a deposit of £5000. The deposits of unsuccessful bidders 
will, of course, be returned ; but if the first delivery is not made 
on the date specified, the deposit will be forfeited. The Govern- 
ment reserves the right to select from the bidders the one who is, 
in the opinion of the minister, most capable of carrying out the 
— The contractor must provide al] labour, materials, and 
plant. 

The specifications, designed to protect the Government and the 
workmen, are especially minute. The engineer-in-chief for rail- 
way construction is to have constant supervision, and he may 
require the dismissal, within twenty-four hours, by the contractor, 
of any agent, overseer, foreman, workman, or other person 
employed on the works. Payments on account of work may be 
stopped until this dismissal is carried out. The contractor may 
not sub-let work or assign any of the moneys payable to him under 
the contract. The workmen must be paid at least once a month, 
in the current coin of the Colony, and no system of payment by 
provisions, liquors, or goods, will, on any pretence, be allowed ; nor 
can the contractor, or any — establish a shop for the supply 
of such materials to workmen. fore the payment of any money 
to the contractor, the engineer may require from him a declaration 
that the tradesmen, the workmen, and the labourers of every class 
have been paid their claims of every kind in full. 

The rails are to be of the familiar flange section used in this 
country, in appearance quite like the section of the American 
Society of Civil Engineers. They are to be of 60lv. and 801b. 
weight to the yard, and 30ft. or 40ft. long, as required. The ingot 
must be made from a mixture of the best New South Wales 





hematite and charcoal speigel The ch 1 composition of 

the ingot is as follows :— 
MUR ss, ws. cs be. ss ‘on ae wit am oe oe OED 
dl ee ee ee OE 
ER SR Sek ee ee ae” Re 0°069 
Phosphorus,maximum .. .. .. .. .. .. «- 0°06 
CE, OPE BM wk ce te ce oe ce oe cs OM OOD 
Carbon, 60Ib. rail .. .. .. .. . 0°43 to 0°47 


Rails of higher or lower carbon will be rejected. 

The rails are subject to a drop test of one ton, falling 6ft. on a 
piece 3ft. Gin. between supports, and the pieces tested must deflect 
not less than3#in., or more than 44in. The rail must then endure a 
blow of 12ft. without fracture. If more than 5 per cent. of the 
rails so tested fail, the entire batch from which the test pieces are 
taken shall be absolutely rejected. 

The fish-plates must be of steel of the same composition as that 
specified for the rails. They are to be annealed, and to be 3lin. 
long, punched with six bolt holes. The track bolts are to be of 
mild steel Jin. diameter for the heavy rails, and 3in. for the light 
rails, the bar from which they are made to stand doubling cold, 
without fracture. The spikes are to be of the same quality of steel 
as the bolts and are to be made to drive in bored holes ; that is, 
they are cylindrical in section with blunt ends. 

We do not venture to express any opinion as to the probability 
of bids for this work being made by American houses, but shall be 
extremely interested to know the outcome.—Railroad Gazette. 








LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 8th inst., the Blyth Shipbuilding Company 
launched from the shipbuilding and repairing works at Blyth a 
large steel screw steamer to carry about 5000 tons on a light 
draught of water. The principal dimensions of the vessel are :— 
Length, 325ft.; breadth, 47ft.; depth, 22}ft., with poop for cabins, 
bridge amidships, under which the engineers’ cabins will be fitted, 
and topgallant forecastle for crew. The vessel is classed at Lloyd’s, 
and is built principally of steel on the three-deck principle, with 
single deck-laid and web frames, but no hold beams, thus giving a 
very large area in the holds for stowing cargoes of the bulkiest 
description. The engines will be fitted by Messrs. Blair and Co., 
of Stockton-on-Tees, and are of the triple-expansion type, of large 
power, and fitted with all their latest improvements for the 
easy working of machinery and economy in fuel. As the vessel 
left the ways the naming ceremony was performed by Miss Olive 
Bartlett, of Dartmouth. The hull and engines have been built 
under the superintendence of Mr. Cowen Landreth, consulting 
engineer, of Newcastle-on-Tyne. 

The Lavinia was launched on the 8th by Messrs. Joseph L. 
Thompson and Sons, of the North Sands Shipbuilding Yard, Sun- 
derland, and is built to the order of the Hamburg-Pacific Dampf- 
schiffs-Linie, Hamburg. Her principal dimensions are :—Length 
between perpendiculars, 382ft. breadth, extreme, 48ft. 2in.; 
depth, moulded, 29ft. 6in. The vessel isdesigned to have a dead- 
weight capacity of over 6500 tons. She is built to Lloyd’s highest 
class under their special survey, on the three deck rules, the 
upper and main decks being laid complete, and the lower deck in 
the forward holds. The vessel is built on the cellular double 
bottom principle. She has six water-tight bulkheads, with an 
iron reserve bunker bulkhead, and an iron Jongitndinal bulkhead 
—— of her length. Special attention bas been paid to the 
loading and discharging facilities, and these are of a most complete 
description. Six powerful steam winches are fitted at the hatches, 
The engines and boilers were constructed by Messrs. George Clark, 
Limited, the sizes being 27in., 44in., and 72in., by 48in. stroke, 
— with steam by three large multitubular boilers working at 
oye ressure. The boilers are built to meet the requirements 
of the 





rman law. 


The steamer Inyati, built by Messrs. Hall, Russell, and Co., of 
Aberdeen, to the order of Messrs, John T, Rennie, Son, and Co., 





of London and Aberdeen, was successfully launched on the 6th 
inst. She is the ninth steamer ordered by Messrs. Rennie from 
the same builders, and will be the largest and most powerful 
addition to their direct Natal line, being 310ft. long, 40ft. beam, 
and 24ft. 7in. deep. The vessel is of exceptionally good model, 
and has fine lines for high speed at sea. The ship is being fitted 
out in first-class style for pemenagean, with all the improvements 
and conveniences with which Messrs, Rennie’s long experience of 
this service has made them conversant, and every detail of comfort 
at sea, absence of noise, and of heating and ventilation in hot 
climates has received careful attention. The ceremony of naming 
the ship was performed by Mrs. John TT’. Rennie, the mother of the 
owners, and the launch was attended by Mr. George Ronnie, 
the senior of the firm, and by one of the consulting engineers, 
Messrs. Flannery, Baggallay, and Johnson, of London and Liver- 
pool, from whose specification the machinery is being constructed. 
The ship immediately proceeded to take her heavy machinery on 
board, which will consist of triple-expansion engines with boilers of 
very large power. After completion the vessel will proceed to 
London to take up her regular service between that port and South 
Africa. 

On Wednesday, September 30th, the official trip of the twin- 
screw torpedo-boat destroyer Capitan Orella took place on the 
Clyde, with very satisfactory results, the mean speed during the 
three hours’ full power trial being the highest yet attained by any 
of this type of vessel. The Capitan Orella, built by Messrs, Laird 
Bros., is on similar lines to the destroyers they are building for the 
Admiralty, the following being her dimensions :—Length between 
perpendiculars, 213ft.; breadth, moulded, 21ft. 6in.; depth, 
12ft. 9in. She has ten transverse watertight bulkheads extending 
to the upper deck, there being in all twenty-three water- 
tight compartments, steam ejectors being fitted in the principal 
ones. She is lighted throughout ed electricity, and carries a 
powerful search-light on the main deck. As usual on these vessels, 
a balance rudder is fitted, and a mast with yard for signalling 
purposes is stepped on the main deck forward. An awning also 
extending the whole length of the vessel is fitted for use in hot 
weather. The engines are of the vertical ay tg Hg type, 
steam being supplied by four Normand water-tube boilers placed 
in two stokeholds forward and aft of the engine-room. During the 
whole of the trial both engines and boilers worked perfectly 
satisfactorily, the 6000 specified indicated horse-power being 
exceeded. A weight of 35 tons, not including equipment, was 
carried, and when running at full speed the vibration was 
exceedingly small. Her armament consists of one 12-pounder 
quick-firing gun carried on the conning tower, and five 6-pounder 
quick-firing guns, two on each broadside and one on a raised 
pedestal aft. She has two deck torpedo tubes. The Capitan 
Orella is the first of four destroyers building by Messrs. Laird for 
the Chilian Government under the supervision of Sir E, J. Reed, 
who was represented on the trial by Mr. C. B. Nichols and Mr. 
T. H. Wells, being unavoidably prevented from being present 
himself. Six runs were made on the measured mile with the 
following results :—Mean revolutions, 361°9 per minute; speed, 
30°17 knots. For the whole three hours the results were :— 
Revolutions, 362°45 per minute; mean speed, 30°23 knots. The 
weather was not very favourable, as a moderately strong wind was 
blowing during the trial. The contract speed is 30 knots. The 
contractors were represented by Messrs. J. M. and R. Laird, and 
Mr. R. Bevis, in charge of the machinery, Captain Medina and 
Mr. J. Forbes, C.N., being present on behalf of the Chilian 
Government. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New YorE, October 8th. 


THE volume of business, so far as shown - clearing house 
returns, shows that for last week 22 per cent. less business was 
done throughout the country than same time one year ago, and 31 
per cent. less than same week 1892. For the third quarter of the 
year 11 per cent. less business was done. During that quarter 
there were 3757 commercial failures, involving liabilities of 
£14,000,000, which is nearly double the failures of same quarter 
last year. These figures exhibit the condition of affairs here. 
The most exciting political campaign for two decades will soon 
draw to a close. The gold standard will be declared to be the 
monetary standard. The protective duties will be increased. 
Cotton exports in September were 386,591 bales = oh 111,553 
bales September last year. Grain exports are very heavy. From 
July 15th to September 15th the banks of this city lost sixty million 
dollars in deposits. The financial scare is over for the present. 
Banks are extending accommodation. A great deal of building 
and general construction has been determined upon, with which the 
near approach of winter will interfere. Furnace production is not 
far from 125,000 tons per week. Billets are not in much demand. 
Steel rail mills are doing very little indeed. Old rails sell slowly 
because of the general inactivity. Nail mill production has been 
heavy all year. Sheet mill production is increasing to fill orders 
for winter work. Agricultural iron makers have done a fair 
season’s work. Wire rod mills are not able to sell all they can turn 
out. Western implement works anticipate a busy winter in con- 
sequence of the profitable marketing of the abundant crop. The 
industries will probably be employed to 25 per cent. greater 
capacity during the winter than summer, and prices will recover a 
portion of their lost ground. All consumers will endeavour to 
purchase stocks in view of the appreciation of values now in 
sight. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Farr attendance on Change. Steam coal shipments have been 
affected by the continuous rough weather; the demand keeps 
good, with prices steady. The demand for house coal is good, with 
prices tending upwards, Tin-plates in better demand. The iron 
and steel works in this district are fully employed. Iron ore in 
good demand, and prices advancing. 

Coal: Best steam, 8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; 
house coal, best, 10s.; dock screenings, 5s. to 5s. 6d.; colliery 
small, 4s. 9d.; smiths’ coal, 6s. 9d.; patent fuel, 10s. Pig 
iron: Scotch warrants, 46s. 10d.; hematite warrants, 48s, 
f.o.b, Cumberland ; Middlesbrough No. 3, 88s. 10d. prompt ; 
Middlesbrough hematite, 46s. Iron ore: Rubio, 13s. to 132, 6d.; 
Tafna, 12s. 3d. to 12s, 6d. Steel: Rails, heavy sections, £4 1is.; 
light ditto, £5 10s. f.o.b.; Bessemer steel tin-plate bars, £4 10s. 6d. 
to £4 12s, 6d.; Siemens tin-plate bars, best, £4 12s. 6d. to £4 15s.; 
all delivered in the district, cash. Tin-plates: Bessemer steel, 
coke, 9s. 9d.; Siemens, coke finish, 10s. Pitwood: 16s. to 16s. 3d. 
London Exchange telegram: Copper, £46 18s, 9d.; straits tin, 
£56 13s, 9d. Freights firm. 


THE 








CATALOGUES. 


The Jandus Arc Lamp and Electric Company, Ld., Old Charlton, 
Kent.—Illustrated catalogue of arc lamps, brackets, pillars, &c. 

James Howden and Co., Glasgow.—A pamphlet devoted to a 
description of the Howden system of forced draught, copies of 
testimonials received, and list of vessels on which it has been 
adopted. 

Ateliers de Construction H. Boliinckx, Brussels.—Clutches, 
shafting, pedestals, and other details for power transmission. The 
book is printed in French, with a cloth cover, and contains useful 
data relating to power transmission through shafting. 





THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE best feature of the iron market in this district this week is the 
improved condition of the galvanised sheet iron shipment returns 
These mean so much to the Staffordshire ironmasters, as reflecting 
the form of the black sheet iron branch, that too much importance 
cannot be attached to them. Happily at a time when black sheet 
prices are showing an unaccountable weakness—except on the 
theory of over-production—these returns indicate a revival, and the 
effect should be seen in better prices for sheets. Last month, then 
the total shipments of galvanised sheets reached the remarkably 
good figure of 19,571 tons against 16,384 tons a month ago, or an 
increase of nearly 3200 tons. Compared with this time last year, 
too, there is an improvement of nearly 4000 tons, the shipments 
for September, 1895, having been 15,698 tons. In like manner, the 
values have risen from £191,814 in August last to £228,771 now or 
an increase of £36,957, and on the twelvemonth the values are ‘up 
by no less than £54,433, the total for September, 1895, having been 
£174,338, These figures,in face of the declining values of black 
sheets, are received with much satisfaction. Larger Australian 
Indian, and South American purchases mainly account for the 
improvement. To the first-named market the shipments last 
month of galvanised sheets were 5387 tons against 4469 tons in 
August, and only 2810 tons this time a year ago. The Indian 
demand has also risen by nearly 1000 tons, the figures for this 
September being 3050 tons as compared with 2109 tons in the pre- 
vious month, and only 1493 tons in September, 1895. The Argen- 
tine Republic has advanced from 1208 tons a month ago to 
2064 tons now, and South Africa has increased from 1305 tons to 
1725 tons, 

Black sheets for galvanising and similar purposes are quoted 
this week £6 7s. 6d. to £6 10s. as a general price for 24 gauge, 
though some makers ask £6 12s, 6d. It is not, however, easy to 
get this last price, the figure being mostly a prohibitive one in the 
present state of the sheet market. Sheets of 20 gauge are £6 2s. 6d, 
to £6 53., and 26 and 27 gauge £7 2s. 6d. to £7 5s. per ton. Gal- 
vanised corrugated sheets remain at £10 5s. to £10 10s. f.o.b. 
Liverpool for doubles. Best cold rolled and close annealed sheets 
for stamping and working-up purposes are quoted 5s. per ton 
advance, making iron, ‘‘ single” gauge, £8 15s, to £9, and steel 
ditto £9 5s. to £9 10s. per ton. Tin sheets are quoted £21 per ton 
for coke qualities, and £23 for charcoal. 

Unmarked bars continue at £5 10s. to £5 15s. for common sorts, 
£6 for ordinary merchant bars, and £6 5s. to £6 10s. for best. A 
meeting of the Unmarked Bar Association has been called for next 
week, to consider the advisability of advancing prices a further 
5s. per ton. Marked bars are unchanged this week on quarter- 
day's price of £7, with £7 12s. 6d. as the Earl of Dudley’s figure. 
Common hoops are quoted £6 5s. to £6 10s.; angles, £5 15s.; thin 
strip iron, £6 ; nail rods, £6 10s. to £6 15s.; and gas tube strip, 
£5 7s. 6d. to £5 10s., and on to £5 12s, 6d. 

Pig iron is in fully as good demand as at the quarterly meetings 
last week, and the market is strengthened by the advancing con- 
dition of prices in Scotland and Cleveland. Sales, however, are not 
particularly vigorous. Prices of Staffordshire material rule at ‘0s. 
for cold air all-mine pigs, 55s. for hot air, 40s. to 41s. 6d. and 42s, 
for part mines, according to mixture, and 36s. to 37s. for cinder 
sorts. Northampton pigs are freely offered at 40s. to 41s. for 
forge, and Derbyshires 41s. to 42s., both less 24 per cent., while 
Lincoln iron is 44s, ld. net at stations, white iron; 45s. ld. for 
grey forge, 46s. ld. for No. 3 foundry, 47s. 1d. for No. 2, and 
18s, 6d. for No. 1. These prices are kept up by the Makers’ Asso- 
ciation, Demand in this district at these prices is not large, con- 
sumers being unable to afford the figure, but it is reported that 
makers have large offers from Germany for their white iron at the 
= of 35s. 6d. per ton at the works. The number of furnaces 

lowing in the Staffordshire district shows little increase, the total 
now being 23 in South Staffordshire and 14 in North. In the 
adjoining district of Northampton there are 13 furnaces blowing 
at date out of 26 built; in Lincolnshire, 14 out of 21; in Derbyshire, 
34 out of 52; and in Shropshire, 5 out of 10 built. 

Steel is in large demand this week of all qualities. Billets and 
blooms offered from other districts are in good inquiry at £4 5s. 
to £4 15s., according to quality, while finished steel bars are £6 5s. 
to £6 10s. for Bessemer, and £6 10s. to £6 15s. for Siemens 
qualities. Sheets of local manufacture are £7, and girders and 
angles £5 12s. 6d. Swedish charcoal steel blooms are realising 
£13 a ton for solid and £27 for hollow sorts. The consumption of 
this class of steel for cycle tube purposes has enormously increased 
during the past six months. Some steel firms hereabouts are now, 
it is asserted, importing Swedish charcoal pigs, and using them for 
the production pe pe blooms for cycle tube manufacture with a 
fair amount of success. 

It is a very favourable circumstance—and one of which this 
market does not lose sight—that our total iron and steel exports 
to all markets compared with last year, were for September a rise 
of 16 per cent. in quantity and 15 per cent. in value; and for the 
nine months an advance in quantity of 25 per cent. and 24 per 
cent. in value, With the single exception of tin-plates, which 
show a decline in value on the year of 37 per cent. for the month 
and 26 per cent. for the nine months, there is an improvement in 
every department, the percentages of increases in value, compared 
with last year, being as follows for the short and long periods 
respectively :—Pig and puddled, 24 per cent. and 20 per cent. ; bar, 
angle, bolt, and rod, 61 per cent. and 34 per cent.; railroad, a 
fraction and 92 per cent ; ordinary wire, 31 per cent. and 24 per 
cent.; telegraphic wire, 68 per cent. and 40 per cent.; cast and 
wrought, 31 per cent. and 28 per cent.; hoops, sheets, &c., 26 per 
cent. and 9 per cent.; old iron, a fraction and 49 per cent.; un- 
wrought steel, 19 per cent. and 33 per cent.; galvanised sheets, 
31 per cent. and 36 per cent. As regards miscellaneous classes of 
goods, small arms have improved in value compared with a year 
ago by 31 per cent. for the month and 47 per cent. on the nine 
months; passenger carriages, 30 per cent. and a fraction; trucks, 
108 per cent. and 117 per cent.; machinery, 7 per cent. and 15 per 
cent.; and steam engines, 31 per cent. and 23 per cent. _ 

A committee of the Kingswinford Rural District Council has been 
appointed to confer with a deputation from the Parish Council and 
other authorities in the neighbourhood on the question of provid- 
ing light railway accommodation. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


A GENERALLY strong tone characterised the Manchester Iron 
Market on Tuesday, prices, both for raw and manufactured 
material, being exceedingly firm at, in most cases, an advance upon 
the rates — last week, and although business was perhaps not 
coming forward freely at the full quotations, it could scarcely be 
said that the advanced prices operated as any real check upon 
buying. In pig iron prices move steadily upwards. As anticipated 
last week, Lincolnshire makers have put up their quotations, but 
not to the extent expected in some quarters, the advance acre | 
confined to 6d. per ton on foundry qualities, which are now quote 
43s, 6d. net, delivered Manchester. Local and Derbyshire foundry 
brands remain without alteration, but are very firm at full 
rates. Outside brands offering here show a steady upward 
movement, makers of Middlesbrough scarcely now quoting 
under 47s, 4d. for good named foundry qualities, with the minimum 
for ordinary g.m.b,’s about 46s. 10d. net cash, delivered by rail, 
Manchester, and 45s. 6d. is now the average quotation for 
delivery, Manchester Docks ; for Scotch iron current quoted rates 
are now about 47s, 9d. Eglinton, and 48s. Glengarnock, net prompt 
cash, delivered Lancashire ports, and 503. delivered Manchester 
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Docks. Business comes forward fairly, and although the advanced 
rates are not obtainable in all cases, they are being got on moderate 
transactions. Local and district forge qualities remain unchanged, 
but makers are very stiff at their full rates, and in some cases 
unable to quote at all for delivery this year. 

In the manufactured iron trade there is a continued brisk demand 
for bars, and Lancashire makers, with one or two exceptions, have 
put u their list quotations to £5 12s, 6d. as the minimum both on 
inland sales and for “a ey whilst North Staffordshire makers, 
who still quote £5 12s, 6d. to £5 15s., are declining to book any- 
thing forward at the minimum figure. Sheets are not quite so 
strong, and £7 2s. 6d. to £7 7s. 6d. might be taken as about the 
average price. In hoops a quiet sort of business comes forward, 
sufficient to enable makers to maintain list rates, at £6 2s. 6d. for 
random to £6 7s. 6d. for special cut lengths, delivered Manchester 
district, and 2s. 6d. less for shipment. 

No material change is noticeable in the steel trade, and although 
prices are weli maintained, any advance is still only of a partial 
character. Hematites remain without improvement, good foundry 
qualities still not averaging above 57s. to 57s. 6d., less 24, but in 
steel billets local makers are so heavily sold that they have for the 
time being withdrawn quotations altogether. Steel bars are firm 
at £6, and in boiler plates some advance is being secured, but 
there are still sellers at £6 5s., delivered here. 

Operations in the engineering trades of this district have to 
some extent during the past week been interrupted by wages dis- 
putes arising out of the recent settlement, the smiths’ strikers 
claiming a similar advance to that which has been conceded to the 
skilled artisans in other branches. At several establishments 
there has been a temporary stoppage of work, owing to the 
employers showing an unwillingness to concede a similar advance 
to the strikers to that which has been granted to the other 
workmen, but they have had to give way in the face of a 
threatened general withdrawal of the men throughout the shops, 
unless the strikers also obtain the 2s. advance. The temporary 
unsettlement arising out of the recent wages dispute has affected 
the usual monthly returns issued by the trades union organisations 
as to the number of unemployed members, but the reports gene- 
rally are to the effect that there is plenty of work at all the shops, 
and fully confirm what I have noted for some time back with 
regard to the activity prevailing throughout all the engineering 
industries in the district. Every branch of industry is being kept 
exceptionally well supplied with orders, which, in many cases, will 
carry them well into next hy most of the principal firms having 
so much work on their books that they are scarcely in a position to 
quote for new orders where anything like prompt daleary is 
required. With regard to the general returns of the trades union 
organisations, the Amalgamated Society of Engineers show about 
24 per cent., and the Steam Engine Makers’ Society about 1} per 
cent, of the membership on out-of-work donation, agitations for 
advances in — in various districts, brought about by the general 
activity in trade, having caused a temporary increase in the un- 
employed. 

At the opening meeting of the winter session, in connection with 
the Manchester Association of Engineers, held on Saturday, the 
president, Mr. Joseph Nasmith, touched upon the question of wages 
in the engineering trades, with reference to which he remarked that 
almost every firm in Manchester was just now feeling very sore. 
The Manchester employers, he said, did not at all object to pay 
a high rate of wages, because this meant of necessity, for one thing, 
improved processes and advancement of manufacture. Their 
grievance was that under the present condition of affairs, as 
compared with other districts, they were handicapped by a 
differential rate of hay est They had, for instance, to compete 
with districts such as is, turning out similar goods, and yet 
wages in Leeds were 4s. or 5s. less than in Manchester for the 
same classes of work. Certainly there was no excuse for this 
disparity, which if it was to persisted in, could not fail 
to have a detrimental effect upon the engineering trades of the 
district, and it could not be satisfactory if Manchester was in any 
sense put at a disadvantage as compared with other competing 
districts. He hoped, therefore, that in other centres wages 
would be made to approximate more to the Manchester 
level. Mr. Thomas Daniels, the Vice-President, also referred to 
the same question, and remarked that undoubtedly there were no 
better artisans in the trade than those in the Manchester district. 
As regards the rate of wages, the employers had agreed to pay 
the advance, and he supposed they would have to try and obtain 
work to enable them to pay it. It was of the utmost importance 
that there should be one uniform rate of wages all over the 
country, and he hoped the rate in other districts would be brought 
up to the Manchester level. That was the only way to main- 
tain a high rate all round, for if Manchester was put into unfair 
competes they could not expect to always maintain the higher 
rate. 

At the annual meeting of the Manchester Geological Society held 
on Tuesday, Mr. Mark Stirrup, F.G.S., who has for many years 
been one of the leading members, and for a considerable period 
filled the office of honorary secretary, was unanimously elected 
president for the ensuing year. 

In the coal trade more or less general improvement is reported, 
and although four days per week is still the average that many of 
the collieries are running, gradually pits are getting more nearly 
on to full time, and the output in ail classes of fuel is moving away 
more freely. The incre demand so far has been mainly in the 
qualities suitable for house-fire purposes, the inquiry for which 
has been steadil pt, | during the last week or so, The 
lower class round coals are in moderate request for ironmaking, 
steam, and general manufacturing purposes, and not quite so much 
a drug on the market as they have been of late. Prices, however, 
continue low, 6s. being about a full average figure for ordinary 
descriptions of steam and forge coal at the pit mouth. The better 
qualities of engine fuel move off readily, most of the collieries 
being rather short of supplies to meet the requirements of their 
customers, but the commoner sorts continue plentiful, and are 
offered at very low figures. Best slack readily fetches 4s. 3d. to 
4s, 9d., but common sorts are obtainable without difficulty at 3s. 
to 3s. 6d. per ton. 

_ The stormy weather of the past week has toa considerable extent 
interfered with the shipping trade. There are, however, fair 
inqniries stirring, the chief unsatisfactory feature being the ex- 
cessively low figures which have been taken, ordinary steam coal, 
delivered Mersey ports or Manchester Ship Canal, only in excep- 
tional cases fetching more than about 7s. per ton. 

_ Barrow.—Thereis a good business doing in hematite qualities of pig 
iron, and makers display a stronger tone, as consumers are requiring 
fuller deliveries, as well on prompt as forward account. The 
market generally is buoyant, and the future affords good prospects 
of continued activity. Prices are at 47s. 10d. net cash warrant 
sellers, 47s, 94d. buyers. Makers quote 48s, 6d. to 49s. 6d., f.o.b., 
net cash, for mixed Bessemer numbers. There are thirty-six 
furnaces in blast, as compared with the same number in the corre- 
sponding week of last year. Forge and foundry qualities are in 
poor request, 

Iron ore is firmer by reason of the fact that the value of Spanish 
ore has advanced, owing to the big demand and the difficulty 
raisers experience in finding cargoes, ships having to wait some 
time before they can get supplies. No variation is noted, how- 
ever, in the value of native ores, which are quoted at 9s. 6d. to 
10s. net at mines for ordinary sorts, and 12s, to 14s, for best 
descriptions, 

Steel rails remain in very active demand, and makers are well 
sold forward. Prices are steady at about £4 12s, 6d. for heavy 
sections. The demand for eg and heavy pene for shipbuilding 
purposes is well maintained, and the mills are very busily em- 
ployed. There is still a brisk business doing in heavy steel cast- 
ray and an improved tone is noted in the billet, hoop, and bloom 


es, 
Shipbuilders are busy on Admiralty work, but report no new 
orders, The market is quiet so far as regards commercial tonnage, 











but a few inquiries are being made, which, it is hoped, will lead to 
business, 

The coal trade is quiet and the demand is more than supplied 
by deliveries. Competition is still very keen, and prices are at a 
ow point, Coke finds a regular and steady market, and prices-are 
firm at old rates. 

Shipping shows more life, and now that the storms are over, for 
the time being at any rate, increased exports are reported. 
5297 tons of pig iron were shipped from West Coast ports during 
last week, and 11,924 tons of steel, as compared with 3502 tons of 
pig iron and 3404 tons of steel in the corresponding week last year, 
an increase of 1795 tons of pig iron and 8520 tons of steel. The 
total shipments this year have reached 249,469 tons of pig iron 
and 381,375 tons of steel, as compared with 234,439 tons of pig 
iron and 294,343 tons of steel in the corresponding period of last 
year, an increase of 15,030 tons of pig iron and 87,032 tons of steel. 

An effort is being made to pa the shipping trade of the 
port of Barrow, and it is probable in the near future a service of 
steamers engaged in the live cattle trade will begin to run to 
Barrow from some American ports, 








THE SHEFFIELD DISTRICT. 


(From our cwn Correspondent.) 

Very little change has taken place in the coal trade of the South 
Yorkshire district since last report, with the exception of a slight 
improvement in house fuel, owing to the cold weather, which has 
now fairly set in. Barnsley coal has gone up 6d. to 1s. per ton on 
the week, but other qualities have not advanced, asis usual at the 
beginning of the winter months. A better demand is noted for 
house coal, the weight sent to the metropolis being very much larger, 
although not so heavy as is usual at this season of the year. A 
similar remark applies to the Eastern counties and other markets. 
Best Silkstone rules about 8s, to 9s.; secondary qualities, 7s. 6d. 
to 7s. 9d. per ton; Flockton, which is not largely produced, 
realises 6s, 9d. to 7s. per ton. The thin seam collieries are working 
under very great difficulties at present. Some relief could be got, 
however, if an all-round increase in prices was obtainable. The 
best qualities of the thin seams now sell at 5s. 6d. to 6s. per ton at 
the pits. The steam coal trade holds up well, the thick seam 
collieries transacting the bulk of the business. A good tonnage is 
being sent to Hull and Grimsby, but only a moderate business is 
—~ with Goole, the most of the trade with that port being taken 
by West Yorkshire coalowners. Values remain very much as when 
last reported. Steam coal, finest qualities, realises 6s. 9d. to 
7s. 6d., and secondary samples 5s. 9d. to 6s. 3d. per ton at the pits. 
The railway companies are taking a fair quantity on contract 
account, 

There is a general anticipation of a better business in gas coal, 
owing to the stocks which were laid up in the earlier part of the 
year ming diminished. Small coal, in all branches, is more 
plentiful, in consequence of the pits being more fully worked. 
Quotations for best screened slack rule from 3s, to 3s. 3d.; ordi- 
nary pit slack, 2s, to 2s. 3d.; smudge, ls. 3d. to 1s. 9d. according to 
quality and quantity required. Only a moderate business is being 
transacted in coke, the output largely exceeding thedemand. This 
is due to the number of ovens which have been erected in this 
district of late. North Lincolnshire and Derbyshire are, however, 
taking an average tonnage, but competition is very keen. Values 
are in favour of buyers, ruling from 9s. 6d. to 10s. 6d. per ton, 
while for best washed 11s. per ton is in some instances obtained. 

A feature of the heavy industries at present is the continued ex- 
ceptional demand for railway material. Axle makers, carriage, and 
locomotive builders and others concerned in this industry are expe- 
riencing a very busy time just now. Many of them are full up 
with orders for quite six months to come. Important requests are 
in hand from Indian, West Australian, South American, and the 
lake markets. Messrs. Craven, Darnall, have a considerable 
amount of rolling stock in hand, including carriages for the 
London and South-Western Railways, as well as for the Manchester, 
Sheffield, and Lincolnshire Company, in connection with their ex- 
tension to London. More heeled prospects are now ensured for 
the marine trade. These are due to a rise in freights. If they 
continue at the present rate, and ships remain as well employed 
as they are now, new crafts will be required, and these in turn will 
provide fresh work for shipbuilders and steel manufacturers gener- 
ally. During the past few weeks the Admiralty have placed 
orders for three new cruisers with English firms. Although very 
little armour is required for these vessels, shafting, large castings, 
and similar goods will be wanted, and will no doubt come into this 
district, where they will be very welcome. Foreign Governments 
are reluctant to place orders, but these are almost daily expected. 

Inquiries are numerous for steel castings, and a similar remark 
applies to both iron and malleable iron. B and Si 
Martin steels are in excellent request, the local consumption 
being large. In crucible steels business is not so good. Require- 
ments are not coming to hand with the rapidity makers would 
like. It is thought, however, that business will improve before 
the end of the current quarter. This district at the present time 
has hardly an industry which can be described as slack, both the 
home and foreign demand being exceptionally good, the latter 
business amounting toa larger value than has been the case for a long 





time. 
In the lighter industries the usual season trade has now fairl 
set in. Sterling silver and plated goods have improved sak 
ingly of late, and many firms are producing a larger amount of 
these articles than has been the case all the year. The majority 
of these orders have been sent to the colonies, and it is satis- 
factory to note that a brisk demand is setting inat home. The 
preference seems to be for the lighter sterling goods, Spoons 
and forks of all descriptions are well inquired after, and many 
establishments which supply blanks are quite unable to keep pace 
with the orders of their customers. A small portion of the foreign 
trade in scissors, razors, and cheap cutlery te been secured by 
Germany, and that country has ole taken a considerable portion 
of the steel trade. The competition of the Fatherland, however, 
is not felt in the manufacture of silver and electro-plated goods. 
Foreign business in these articles is not very large. Australia 
and South Africa are the most important customers, and one or 


Mr. Gustan Valentine Alsing, C.E., died at his residence, Ayr, 
Scotland, on the 9thinst. Mr. Alsing resided in Sheffield for some 

ears as engineer of the sewage disposal works at Blackburn 

eadows, which were erected after the success of similar works at 
Bradford under Mr. Alsing’s superintendence. His method of 
sewage disposal was known as the intermittent precipitation and 
filtration system. After designing and carrying out the whole of 
the works at Blackburn Meadows, he became engineer to the 
sewage and rivers department, in which capacity he had full 
control of the disposal works, and superintended the construction 
of the main sewers. In November, 1891, the Sheffield Town 
Council decided to make the sewage department and its engineer 
subordinate to the Highways Committee and the borough surveyor. 
Mr. Alsing vigorously protested against this arrang t, urgin; 
that his professional status was thereby injuriously affected. 
Resigning his appointment, he afterwards entered the service of 
the Glasgow Corporation, and the sewage works of Dalmarnock 
were erected from his designs and under his superintendence, 
These works, in which Mr. Alsing introduced important improve- 
ments in the manner of treating the sewage, are claimed to be the 
most perfect of their kind in the kingdom. On the completion of 
the contract, the services of Mr. Alsing were retained as consulting 
engineer, and his advice was also taken in regard to the Dalmuir 
purification scheme, which was sanctioned during last session of 
Parliament. Prior to leaving Sheffield, Mr. Alsing’s services were 
recognised by the presentation of valuable gifts, the subscribers 
including many members of the Corporation and professional friends, 
who esteemed him for his ability and personal qualities, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE situation in the iron and steel industries is in almost all 
respects encouraging, and business in all the trades allied thereto 
is equally satisfactory, except in the coal trade, which is in an 
unfavourable and generally unprofitable condition, except in the 
coking and manufacturing coal branches. Iron and steel producers 
are fuller of work than they have been for years—some, in fact, have 
never known the demand to be so active—and they have now no 
difficulty in keeping their mills going full swing, while they expect 
to be able to continue to do so as orders offering are numerous. 
It may at present be said that trade in this district is ‘‘ booming,” 
and that the tendency generally in prices is upwards. What is 

icularly satisfactory is that practically no part of the existing 
improvement has been brought about by speculative operations, 
but the upward movement has been induced by sound legitimate 
business, the iron and steel being bought by those who needed it 
for consumption. The fact is that so far the advances in prices 
have been too slow to attract the attention of the speculator. 
This week quotations have been advanced for Nos. ] and 3 Cleve- 
land G.M.B. pig iron, for Cleveland hematite pig iron, for Rubio 
and all foreign iron ores, for ore freights, and for plates 
and angles. There is reason to believe that makers could raise 
their prices of Cleveland foundry iron more than they have 
done without losing any of their trade with the Continent, 
to which these qualities are chiefly sent. Merchants who 
have recently visited Germany and Belgium bear witness to 
the extraordinary activity that is noticeable in all iron trade 
centres there, an activity so great that native producers of pig iron 
are quite unable to cope with, and they must therefore come as 
freely as they did last month to satisfy requirements from this 
country. It is stated that Cleveland makers could quote 45s. per 
ton for their No. 3 without losing their trade with Germany, but 
they would find it detrimentally affected in other directions, The 
trade with Germany has never been so extensive as it is this year, 
and the deliveries of pig iron thereto from the Cleveland district 
are some 40 per cent. above that of any previous year. The 
demand is still kept up, for it is reported that a large quantity of 
pig iron has yet to be bought for delivery during the current 
shipping season, which is rapidly drawing to a close. Germany 
alone has this year had 262,988 tons of pig iron from the Cleveland 
district, direct and vid Holland, which quantity may be taken to 
represent the production of 27 of the 95 furnaces that have been in 
operation in the North of England. It is worth notice that the 

ater part of the Cleveland pig iron produced in the North of 
England is exported, less than one-third being consumed locally, 
whereas almost all the hematite and basic pig iron made is con- 
sumed locally or inland, only a tenth being shipped. Thus, out of 
the 1,172, tons of Cleveland pig iron produced during the last 
nine months, no less than 794, tons were shipped, or 70 per 
cent., while of the 1,216,673 tons of hematite and basic iron only 
110,800 tons were exported, leaving nine-tenths to be used locally 
or inland. 

The price quoted for Cleveland No. 3 pig iron has this week 
been raised to 39s. for prompt f.o.b. delivery, and a considerable 
amound of business has been done at 38s. 9d. The current 
quotation is the best that has ruled this year, it is 6d. higher 
than last week’s rate, and ls. above the general figure 
at the close of last month. The average quotation for the 
first nine months of the year has been 37s. 7d., and thus to-day’s 

rice is 1s. 5d. per ton above that. Last year’s average was only 

5s. 6d. for the first nine months. This year’s average so far has 
been above that of any year since 1892. Generally the situation is 
regarded as being analogous to that of 1889, when Cleveland No. 3 
pig iron rose to 65s., and that rapidly after speculators began to 
operate. The tendency of prices being upwards, thereis not much dis- 
position among makers to sell iron for forward delivery. Cleveland 
warrants have gone up to 39s. ld. cash this week, the best price 
that has been known this year. No. 4 Cleveland foundry pig iron 
has remained strong at 37s. 6d.; grey forge at 36s. 6d.; and 
mottled and white at 36s. Shipments of pig iron from the Cleve- 
land district have recently slackened, partly because of the stormy 
weather at sea, but they are still a fair average for October. Up 
to last night they reached 53,972 tons as ——— with 63,382 tons 
last month, 49,406 tons in August, and 43,312 tons in October last 
year, all to 14th. In Connal’s publie warrant stores 161,488 tons of 
Cleveland pig iron were held on Wednesday evening, a decrease of 
3340 tons this month. 





two Sheffield houses have a valuable continental 
Saws, edge tools, hammers, files, and similar goods, are in excel- 
lent request, chiefly owing to heavy orders from Scotland and 
Ireland and several continental markets. Very favourable reports 
are also being received about Australian business in these articles. 
Canada continues in the depressed condition formerly reported. 
Trade with the United States is almost at a standstill, and will 
remain so until after the Presidential elections. 

The Institute of Chartered Accountants closed a very successful 
autumnal meeting at Sheffield last Saturday. On the previous 
Friday they visited the Cyclops Works of Messrs. Charles Cammell 
and Co., by invitation of Mr. Alex. Wilson, J.P.—the MasterCutler 
—who is deputy-chairman and managing director of that establish- 
ment. The md was received b: r. G. B. Wood, in the 
unavoidable absence of the Master Cutler. Amongst the various 
processes witnessed, including crucible steel manufacturing, the 
tolling of telegraph wire, thin sheets and spring steel, and the 
making of railway material, the visitors inspected the rolling of an 
armour plate for a Chilian man-of-war, afterwards treated by the 
Harvey process. Passing through the armour-plate machine shops, 
the guests saw the conning tower for H.M.S. Vindictive, now in 
course of construction at Chatham ; the barbette plates for the 
protection of a 66-ton gun on board H.M.S, Illustrious ; the case- 
mates for the protection of the 6in. quick-firing guns on H.M.S. 
Hannibal, building at Pembroke ; the conning tower for H.M.S, 
Diadem, building at Fairfield ; and the screw shaft for H.M.S. Mars 
building at Birkenhead. The members of the Institute also visited 
several of the works devoted to the light staple industries, including 
the well-known establishment of Messrs, Walker and Hall, Electro 
Works, Sheffield. 








B in hematite iron is less brisk than it is in Cleveland pig 
iron, and the improvement in this branch so far is disappointing, 
especially so far as regards the prices. They have not risen nearly 
enough to cover the increased cost of production which must be 
incurred when the current contracts for ore run out. Rubio ore 
has gone up to 14s, 3d. per ton delivered on the Tees or Tyne, an 
advance of 2s. per ton from the summer price, and that is equal to 
an increased cost of 4s. per ton in the iron itself. Yet all the 
advance in pig iron prices that can be obtained is Is. 6d., the price 
of mixed numbers now being 46s. 6d. Most makers just now 
refuse to quote at all, and regard the above-named price as a per- 
fectly absurd one. Foreign ore has become dearer on account of 
the rising freights, the rates from Bilbao having gone up 2s. per 
ton, and from the Mediterranean ports 3s. 6d., and in some 
cases 4s, 

The arbitration referred to in this column last week between 
Messrs. Walker, Maynard, and Co., the owners of the Redcar Iron- 
works, and the Northern Accident Insurance Company, lasted all 
last week and partly this, and has been adjourned till the 24th 
inst., when it will be resumed in London. Practically the whole 
question of the explosion is being retried, and Messrs. Walker, 
Maynard, and Co. desired that the inquiry should be open to the 
press and the public, as was the Board of Trade inquiry, but the 
representatives of the insurance company did not see their way to 
agree to this. Most of the witnesses who gave evidence at the 
Board of Trade inquiry have been examined, among them 
the Board of Trade Inspector, Mr. David Watson, whose examina- 
tion has been rather lengthy. 

Mr. Thomas W. Outhwaite, who was formerly manager for the 
Redbourne Hill Iron Company, Frodingham, Lincolnshire, and 
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afterwards was constructing engineer and furnace manager for 
Messrs. Walker, Mayward, and Co., Redcar Ironworks, taking 
charge after the disastrous explosion there last year, and superintend- 
ing the execution of repairs and alterations, has been appointed 
engineer and manager for the Lowther Iron Company at Working- 
ton, whose works are being reconstructed. Mr, Outhwaite is the 
son of Mr, Thomas Outhwaite, of Linthorpe, well known in con- 
nection with Messrs. Bolckow, Vaughan, and Co. Mr. T. W. 
Outhwaite received his early training in Messrs. Bolckow, Vaughan, 
and Co.’s engineering shops at Middlesbrough, and his experience 
in the management of furnaces was acquired at the Southbank and 
Cleveland works of the same company. 

The improvement in the finished iron and steel trades has been 
very marked lately ; works are now nearly all fully employed, with 
every prospect of being kept so, as So are most encouraging. 
The substantial revival in the shipbuilding industry is having an 
excellent influence on the plate and angle trades, as well as upon 
the engineering industry. Orders for new vessels have been plenti- 
ful this month ; indeed, a shipbuilder asserts that they have been 
much more numerous than the records given in the public papers 
would indicate, and the winter’s work at the shipyards is likely to 
be very brisk. The large increase in freights, especially the 
homeward rates, the fuller employment for steamers, and the 
increasing prices asked by shipbuilders are inducing shipowners to 
order new steamers rather freely. So busy is the shipping trade 
that all the vessels recently laid up on the Wear, Tees, and at the 
Hartlepools have got to work again, and there are only thirteen 
idle on the Tyne. Messrs, Richardson, Dick, and Co., ‘Thornaby- 
on-Tees have within the last few days secured an order for a 
7500 ton steamer, which will be the largest ever constructed on 
the upper reaches of the river ; Messrs. R. Ropnerand Co., Stock- 
ton, have booked an order fora 3500 ton vessel ; Sir Raylton Dixon 
and Co., Middlesbrough, one foran Atlantic liner of 8000 tons, and 
Messrs. J. L. Thompson and Sons, Sunderland, one for a 4400 ton 
steamer, and another for a steamer of 5500 tons. The Darlington 
Forge Company have booked a contract for the hollow crank shaft, 
and the hollow screw shafting for the engines of H.M. first-class 
battle-ship Canopus, which is being engined by the Greenock 
Foundry Company, but is being built in one of the royal dockyards. 
The twin screw shafts will weigh about 36 tons each. The com- 
pany have also secured the order for the crank shaft and straight 
shafting of two Cunarders, which are being built on the Clyde. 

Steel shipplates and angles have this week been put up another 
half-crown, and are now £5 5s, and £5 2s, 6d., less 24 percent., f.o.t. 
respectively, iron plates and — being about 5s. less. Common 
iron bars are quoted at £5 2s. 6d., less 24 per cent., f.o.t. Heavy 
steel rails are at £4 10s. net at works. 

Besides providing additional crane accommodation at Middles- 
brough Dock, the North-Eastern Railway Company, the owners, 
is putting down plant to light the dock by electricity, and it will 
also similarly light the railway station. A proposal has been made 
to construct a tramway line from Thornaby to Newport, about 
14 miles, to join the tramway systems of Stockton and Middles- 
brough, and to work the whole by electricity. At West Hartle- 
pool electric trams have been in use for some months, and are 
giving great satisfaction. Messrs. Ernest Scott and Mountain, of 
Gateshead, are constructing an electric pumping plant for un- 
watering the South Skelton Ironstone Mines of the Clay Lane 
Iron Company. 

Mr. Thomas Mudd, the managing director of the Central 
Marine Engineering Works, at Hartlepool, who has been mayor of 
that ancient borough during the last twelve months, has been 
unanimously asked to occupy the chair for another year, and has 
consented. 

Dullness continues to characterise the steam coal trade of the 
North of England, and a considerable number of pits work 
irregularly. More particularly has this been the case this week, 
for owing to the stormy weather at sea steamers have been delayed. 
The accountants have ascertained that the net average selling price 
of Northumberland coal during June, July, and August, was 
5s. 1°32d., this being 1°15d. per ton more than in the previous 
three months. It has been agreed not to interfere with wages 
during the current quarter. The River Tyne Commissioners have 
decided to reduce the dues at their docks and shipping places on 
the Tyne by 50 per cent. from December Ist on all coal shipped 
therefrom for export. They have found it absolutely necessary 
to make this concession owing to the competition of Blyth, which 
is a very cheap port, there being no dock dues, and the other 
charges are comparatively light. Blyth has gone ahead wonder- 
fully as a coal shipping port during the last few years. The action 
of the Cramlington and Seaton Delaval Coal Companies in 
threatening to abolish their staiths at the Howdon Dock and ship 
at Blyth has decided the Tyne Commissioners that it was necessary 
to make substantial concessions. The coke trade is active, and 
prices are tending upwards. Mining timber is advancing rapidly 
in price, as stocks are small; the season is nearing its close, and 
freights are rapidly increasing. 

Sir Michael Hicks-Beach, the Chancellor of the Exchequer, has 
this week been paying a visit to Teesside, and on Wednesday, at 
the invitation of the Tees Conservancy Commissioners, he in- 
spected the extensive improvements that they have made in the 
river in recent years. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE tone of the Glasgow pig iron market has been stronger this 
week, and a fair business has been done. Scotch warrants were 
in brisk demand on some days, but there was less doing in other 
classes of ore. The speculative element is comparatively dormant, 
and merchants state that operators are influenced by fears of 
higher rates being charged for money. Be this as it may, there is 
reason to believe that the output of most classes of pig iron is 
being rapidly absorbed, and probably to the full extent. The 
heavy shipments of pig iron at Middlesbrough continue to exert a 
strong influence on the market. While fluctuations have occurred 
this week, the general tendency has been upwards. Scotch 
warrants have sold from 46s. 5d. up to 46s. 9d. cash, and 46s, 8d. 
to 46s, 1ld. one month. The market for Cleveland warrants has 
been comparatively quiet, with business at 38s. 7d. and 38s, 8d. 
cash, and 38s. 10d. one month. Stocks of hematite pig iron are 
reported to be decreasing. Cumberland warrants have sold this 
week at 47s. 74d. to 47s, 9d. cash, and 47s. 10d. to 48s. one 
month. 

One additional furnace has been placed on the manufacture of 
hematite pigs, but two have been withdrawn from ordinary iron, 
so that the total number in blast is reduced from 78 to 77, com- 
pared with 74 at this time last year. The output of basic pig is 
the largest that has yet taken place in Scotland, there being six 
furnaces employed in the production of this class of iron. The 
price of Scotch-made hematite is higher, merchants quoting 50s. 
per ton, delivered free on trucks at the steel works. 

The prices of Scotch makers’ pig iron, both ordinary and special 
brands, are firm. Govan and Monkland, f.o.b. at Glasgow, Nos. 1 
are quoted 47s, 6d.; Nos, 3, 46s.; Clyde, No. 1, 49s.; No. 3, 47s.; 
Calder and Summerlee, Nos. 1, 50s.; Nos. 3, 47s. 6d.; Gartsherrie, 
No, 1, 50s. 6d.; No. 3, 48s.; Glengarnock, at Ardrossan, No. 1, 
50s.; No. 3, 463; Eglinton, No. 1, 47s. 6d.; No. 3, 45s. 6d.; 
Dalmellington, at Ayr, No. 1, 47s.; No. 3, 45s.; Shotts, at Leith, 
No. 1, 52s, 6d.; No. 3, 48s. 6d. 

The pig iron shipments from Scottish ports are smaller than 
usual, amounting in the past week to only 4546 tons, against 5652 
in the corresponding week of last year. Of the total there was 


despatched to Germany 870 tons, Australia 587, Canada 280, 
India 100, France 50, Italy 30, Holland 365, Belgium and Spain 60 
each, China and Japan 210, other countries 285, the coastwise 
shipments being 1649 tons, compared with 3606 in the correspond- 
ing week of last year. 





The finished iron trade is fairly active, and prices are steady and 
the best feature of the trade is that everything points to a con- 
tinuance of good business for a considerable time. Steel is in good 
demand, and the new shipbuilding contracts placed in the last 
week or two have been of such importance that increasing orders 
to the steel makers from this source are assumed. 

Representatives of employers and workmen in the malleable iron 
trade met in conference in Glasgow a few days ago to consider the 
demand of the men for an advance of 74 per cent. on their wages. 
The masters are understood to have expressed themselves agree- 
able to the establishment of a Conciliation Board, and they also 
agreed that the demand of the men should be submitted to 
arbitration, on the understanding that if an award were made in 
their favour the increase of wages should take effect at once. The 
delegates of the men will submit these proposals to their con- 
stituents, and report to a future meeting of the conference, and 
there is ground for the expectation that this matter may be 
arranged without the resort to a strike. 

The coal trade is steady, and a large business is being done, but 
prices are, if anything, a shade easier. The colliers have, for the 
time at least, abandoned the policy of destruction, and full and 
constant supplies of all kinds of coal are at once obtainable. In 
the inland department of the trade, the demand is very good. 
Shipments are lower in amount, but the reduction is believed to 
be due to detention of vessels by stormy weather, rather than to 
any falling off in the demand. Main coal is quoted f.o.b, at 
Glasgow, 6s, 3d. to 6s, 6d.; ell, 6s. 9d. to 7s, 1d.; spent, 7s. to 
7s. 3d.; steam, 7s. 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE north-westerly gales of late have added to the depression in 
the coal trade, either by preventing tonnage from coming in, or 
hindering it from going out, and so causing stagnation at collieries. 
This, | am glad to say, has not caused much concern on 'Change ; 
for prominent members at Cardiff state that large numbers of 
steamers are chartered, and, with some improvement in the 
weather, prospects will wear a better appearance, Notwithstanding 
the gales, Cardiff ports dispatched 200,000 tons of coal last week. 
All ports suffered in degree from the storms. Swansea only 
exported 25,264 tons of coal last week, and Newport’s total was 
also low ; foreign 27,010 tons, and 16,989 tons coastwise. 

There has been a second chapter of fatalities and losses in the 
Channel consequent upon the renewed storms, and, in the renewal, 
more loss of life than in the first. One of the gravest losses was 
the Sea King, sailing under the Norwegian flag, and registered at 
Cardiff. The Sea King was laden with 1900 tons for Bahia, Brazil, 
and left Cardiff on the 3rd. On the 8th it came to a total wreck 
on the Pembrokeshire coast, and out of the sixteen hands eight 
were drowned. Another, a Portuguese vessel it is supposed, was 
seen going down on the sarhe coast with all hands. ‘I'he list of 
disasters is a large one, and it is feared that the sum total is not 
yet fully known. This time, too, the land had its quota, the 
Great Western Railway, from and about Llanelly, suffering it is 
stated to the extent of £50,000. The Cambrian Railway was also a 
great sufferer, and near Towyn traffic was for a time quite sus- 
pended. In both cases, Great Western and Cambrian, by dint of 
extreme effort and ability, connections were soon restored. 

I regret to state that the depression in the coal trade in many of 
the vaileys is causing much local suffering. The Rhondda Valley 
for some time has been the scene of a good deal of poverty, and 
during the last few weeks this has increased, especially at Ferndale 
and Tylorstown, to such an extent that relief measures have been 
started. Messrs. Davies and Sons at these places employ nearly 
6000 men, and the average work is three days a fortnight. Of 
course, in ail large industrial communities there is a proportion of 
the improvident and the aged, and upon these the blow has fallen 
severely. Then, unfortunately, men are apt to invite trouble. 
The Dowlais Cardiff Colliery, just getting into good work, is the 
scene of a strike, and 250 men are idie, the dispute being about the 
price paid for coal cutting. Lately, owing to a breakage, at Bed- 
linog Pit the men were idle, but I am pleased to hear work will be 
at once resumed, 

The Dowlais Cardiff coal is proving of excellent. quality, and it 
is regrettable that any hitch should occur to interfere with a large 
and progressive output. Notwithstanding the slackness in steam 
coal, prices have not fluctuated more than 3d, to 6d. per ton. The 
last quotations on ’Change, Cardiff, were, for best, 93. 9d. to 103. ; 
while seconds commanded 93s, to 93. 3d.; drys, 8s. 9d. to 93.; best 
Monmouthshire, for shipment at Cardiff, 8s, 3d. to 8s. 6d.; 
seconds, 7s. 9d. to 8s.; small coals remain tolerably firm, best is 
selling at 5s.; seconds, 4s, 6d.; and drys from 3s. 9d. 

House coal has been affected by the weather, but only in 
demand. Prices are firm, as, with a return to good weather, 
something like a rush may be expected, especially for well-known 
qualities. Best house is now selling in Cardiff at 10s. to 10s. 6d.; 
No. 3 Rhondda, 10s. to 103. 3d.; brush, 9s, to 9s, 3d.; small, 
7s. 9d. to 8s.; No. 2 Rhondda, 7s. to 7s. 6d.; through, 6s. to 
6s. 3d.; small, 4s. 6d. to 4s. 9d... Swansea prices this week are :— 
Anthracite, best, 11s. to 11s. 6d.; seconds, 9s, to 10s.; ordinary, 
8s. to 8s. 9d.; culm, 3s. 6d.; steam, 9s. 3d. to 10s.; seconds, 8s, 3d. 
to 9s.; bituminous, No. 3 Rhondda, 9s. 6d. to 10s, 3d.; No. 2, 8s. 6d. 
to 9s, 6d. 

The latest intelligence from the tin-plate districts is favourable 
to the impression that the coercion by the unionists will collapse. 
On ’Change this week, Swansea, it was stated that at Cilfnew 
Works the men had already agreed to a 15 per cent. concession 
from the list of 1874, and at Aberdulais Works 174 per cent., to 
keep the works going. On the other hand, it is stated that some 
of the employers have conceded the list, but this, so far, I have 
not been able to verify. Several works are notified as certain to 
close at the end of the month, if the notice is not withdrawn; and 
mid-week it was announced that the Forest Works, Llansamlet, 
would close at the end of November for an indefinite period. 

In connection with Swansea Harbour statistics, some degree of 
satisfaction has been obtained from the totals, and special features 
of the September trade in the matter of tin-plate, the increase in 
shipments from Russia, the Continent, and the Far East, being 
more than sufficient to recoup the loss in those for America. 
September returns from all the Welsh ports indicate an increase 
of 2964 tons iron and steel, and 1688 tons coke over those of the 

receding month. In coal the September total from all ports was 
—- tons, as compared with 1,482,988 tons from September, 
1895. 

On ’Change, Swansea, this week it was reported that there was a 
good demand for steel rails, and that steel bars were brisk. This, 
however, is not so general as might be wished, as I find that at one 
important steel works trade is not above a moderate character. 

he Dowlais Works are now in full activity, and the chief depart- 
ments are making up for lost time. Cyfarthfa is still busy with its 
foreign rail order, and shipment promises to be active. It is fortu- 
nate perhars that it has been delayed a little, as otherwise, like 
well-known cargoes of excellent coal now at the bottom of the sea, 
the destination of some excellent steel rails would have been the 
same. 

The dispute with the mechanics of Ebbw Vale has been settled 
by an advance of 4s., bringing up in some cases wages to 23s., 
minimum 19s, I hear that an advance of 10 per cent. has been 
conceded to steel workers generally. 

In the Swansea district there is good prospect, if the present 
demand for steel rails, &c., continues, that some works will go in for 
expansion or additions. The Mullbrook Steel Company, Landore, 
contemplate erecting another furnace shortly. In tin-plate the 
three works at Pontardawe have refrained from giving notice. One 
of the largest mills in the tin-plate trade may be seen at the Pon- 
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tardawe old works, At Clydach one works has given noti 

the other refrained. At Briton Ferry the whole er the oe 
works have received the round robia. The make of steel at the 
Briton Ferry and Albion continues good. At the Albion the 
workers last week received back the late reduction—10 per cent 

A fair amount of business is being done in tin-plates, Shipments 
last week totalled 69,586 boxes, received from works 51,903 boxes 
Total now in stock 118,089 boxes, as compared with 135,772 boxes 
last week, 

The pig iron market is steady. Briton Ferry hematites arg 
quoted at 51s. f.o.b. at work. On ’Change, Swansea, mid-week, it 
was stated that tho pig iron market was unsteady owing to the 
higher freights now ruling, and advancing the cost of Spanish ores 
Demand greater than output, and stocks showing a slight decrease, 
Glasgow warrants were 46s. 5d. to 46s. 74d. Middlesbrough, 
No. 3, 383, 7d.; hematite, 45s. 74d.; Welsh bars, £5 10s, t¢ 
£5 12s, 6d.; sheet iron and steel, £6 15s. to £6 17s, 6d.; steel rails 
heavy, £4 123, to £4 15s.; light, £5 12s. 6d. to £5 15s.; Bessemer 
bars, £4 7s. 6d. to £4 10s.; Siemens’ best, £4 10s. to £4 12s, 6d 
Tin-plates: Bessemer cokes, 9s. 9d. to 10s.; Siemens, 10s, to 
10s, 3d.; ternes, 17s. 3d. to 22s.; best charcoal, 13s. 9d. to 14s 
Block tin, £55 6s. 3d. to £55 7s, 6d. Lead: English, £11 10s,: 
Spanish, £11 6s. 3d. v 

Other Swansea quotations :—Patent fuel, moderate trade on y 
93. 9d. to 103. Iron ores: Tafna, 12s, 6d.; Rubio, 13s, 6d.; prices 
hardening. Cardiff prices:—Rubio, 12s. 6d. to 12s. 9d.; Tafna 
12s.; Garucha, 11s, 6d. to 11s. 9d.; prices firm. Pitwood has 
advanced 3d., 15s, 3d. to 15s, 6d.; patent fuel, 9s. 9d. to 10s, 34, 
The light railway movement in Cardiganshire is progressing, and 
efforts are about to be made to get Great Western Railway aid 
and further an extension from Newcastle, Emlyn, or Llandissyll, 
Agricultural, fishing, and holiday grounds are cited as certain to 
make the movement a paying one. 

Coke maintains the vigorous character it has sustained so long, 
and the difficulty, | am assured, is notin finding customers but in 
turning out sufficient to meet the demand. At one of the large 
steel works and collieries experiments have been going on for 
some time, but are not yet completed, for making a good coke 
exclusively from small steam coal. At present there is a run upon 
special coals which yield the condition approved of by makers of 
coke, and the despatch of some of the pest samples from Mon- 
mouthshire to the Glamorgan steel works an every-day feature, 
The last coke quotations at Cardiff were:—Furnace, 14s. 6d. to 
16s, 6d.; good foundry, 16s, 9d. to 17s, 3d.; special foundry, 21s, 
to 22s.; best washed foundry, 17s. 6d. to 18s. - 

It is expected that Mr. D. A. Thomas's scheme for preventing 
under-selling will come under the notice of the next Audit Com. 
mittee. A leading coalowner was ‘‘ wishful to see it tried, 
though he had in many instances endeavoured to bring about com- 
bination, but had not hows successful,” This is the general doubt, 
Old coalowners remember old combinations—one particularly, 
which took the form of stopping the collieries, and thus getting 
wages into a reasonable groove, and how one or two coalowners 
broke out of the combination and revelled in getting fancy 
prices. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

TRADE in iron and steel continues on the whole in a very satis- 
factory condition. In a few instances a slight decrease in demand 
was reported last week ; especially in structural iron purchases have 
been rather smaller than before. But as all departments of the 
iron industfy are still actively engaged and will remain so for many 
months ahead, the tone of the market is as confident as ever, prices 
showing great firmness. 

The Silesian iron business is in much the same position as before, 
all sorts of raw and finished iron being in regular request, although 
demand is not quite so pressing as in former weeks ; but fortunately 
the number of orders received last month were very large, and 
makers, therefore, need not feel troubled if there are oa inquiries 
coming forward for some articles now. 

There is no change to note in export since previous weeks, the 
business done being quite a satisfactory one, both as regards the 
number of orders booked and the prices obtained. ‘The steel 
trade is specially active. 

On the Austro-Hungarian iron market the business transacted 
is regular and pretty lively, if not large. Pig iron sells rather 
—— at the former quotations, which are very firmly main- 
tained. In the malleable iron branches inquiries and demand 
have continued to come in satisfactorily upon the week, and good 
employment is secured for the next month. Prices are steady, 
but do not show an advance against previous weeks, nor is there 
likely to be a change in an upward direction during the winter 
months, 

In France the raw and manufactured iron industries are steadily 
occupied, and fair prices are being realised. 

Business transactions on the Selgian iron market have con- 
tinued very favourable, exports having been rather heavy upon the 
week. The condition of prices may altogether be regarded as 
satisfactory, though there is no longer talk of advances; but 
makers are well content if the present rates can be firmly main- 
tained through winter, and as the order books are full and the 
works regularly occupied, a very confident tone prevails in nearly 
all departments. mnt list quotations, both for home and 
foreign consumption, are the same as those reported two weeks 
ago. Export of iron from Belgium shows a considerable rise for 
the last eight months, compared to the same period last year. 
Export in girders has increased 6800 t.; rails, 17,000t., plates, 
7000 t.; p’g iron, 8000 t. 

The condition of affairs on the Rhenish-Westphalian iron 
market continues very gratifying, and in some cases further 
advances in quotations have been agreed upon ; but this is rather 
an exception, for, as a rule, the prices of former weeks are very 
firmly maintained, but do not rise. On the whole, the tendency 
of the iron trade is a shade more quiet, though quite as confident 
as during former weeks. The iron ore trade in the Siegerland and 
in Nassau is as lively as ever, production keeping pace with con- 
sumption. Spathose iron ore realises M. 10°80 to 11°40 p.t.; 
roasted ditto, M. 14°40 to 16 p.t. Nassau red iron ore is sold at 
M. 11 p.t., free Dillenburg. Lemeeinngheceies minette, which 
remains in very good and regular demand, stands on M, 2°60 to 
2°50 and 3°20 p.t., according to quality. Considerable sales con- 
tinue to be reported in pig iron, export as well as inland demand 
having, this week, been specially lively. Scrap iron is in brisk 
request, which has led to an extreme firmness in quotations. The 
malleable iron trade is very active on the whole. A large amount of 
orders still comes in for local consumption, and also on foreign 
account a lively demand is experienced. Angles are in specially 
strong request and so are heavy plates, while for sheets a slight 
falling-off in demand was reported. The hardware and cutlery 
manufacturers are all very well off for orders and some of them are 
said to have already booked contracts for the first quarter of 1897. 
The convention of the plate mills at a late meeting resolved on a 
rise of M. 2°50 p.t. for all sorts of plates. The activity in the 
railway and engineering department continues extremely brisk, and 
the prices realised at recent tenderings may be regarded as gener- 
ally satisfactory. The arms factory of Louve and Company in 
Berlin has lately secured an order for 60,000 small calibre guns for 
the Spanish Government, 

Total output of coal during the first nine months of present year 
was, for the Ruhr district, 28,023,050 t., against 25,364,580 t. last 
abi for the Saar district, 4,368,070 t., against 3,793,170 t.; for 

ilesia, 10,200,080 t., against 9,189,290 t.; and for the three districts 
together, 42,591,200 t., inst 38,347,045 t.; which shows an 
increase of 10°5 per peel on the Ruhr district, 15 ‘2 per cent. for 
the Saar district, and 11-0 per cent. for Silesia, or for the three 
districts together an increase of 11°0 per cent. against the corre- 
sponding period last year. 
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lensed from “The Illustrated Oficial Journal of 
Condensed f Patents.” 


Application for Letters Patent. 
*.* When inventions have been “ communicated "’ the 
*name and address of the communicating party are 
printed in italics 


80th September, 1896. 

91,661. CvcLes, F, E. MacMahon and A. J. Postans, 
London, 

21,662. ToBacco Pires, G. Granclément, London. 

91,663. Stems for Topacco Pires, G. Granclément, 
London. 

21,664. BREECH-LOADING FirE-arms, H. W. Gabbett- 
Fairfax, London. 

91,665. TROLLEY Heaps, C. A. Astrim, London. 

21,605. SpeepD CONTROLLING MecuanisM, J. B. Echard, 
London. 

91,667. Ark Carsurettino Apparatus, A. Kohler, 
London. 

91,668. Contact Apparatus for Rotary Puase ELEecrRo- 
motors, Siemens Brothers and Co.—({Siemens and 
Halske, Germany.) 

21,669. OurerR Covers of Foorpa.is, &c., C. T. Hill, 
London. 

91,670, Prgumatic Tires for Cycies, W. C. Wood, 
Windsor. 

21,671. Pyeumatic Tires for Cycies, &c., W.C. Wood, 
Windsor. 

91,672. Removine Grease from Ivory, J. A. Skinner, 
London. 

21,673. Tires for VeLocipepe Waee.s, G. A. Skinner, 
London. 

91,674. VeLociPepes, &c., G. G. Nicholls, London. 

21,675. Motor Carriacgs, C. M. Johnson, o_o 

21,676. WASTE-PREVENTER CisTERNS, &c., A. Cooper, 
London. 

21,677. Sewina Macutnes, C. F. Chaplin, London. 

21.678. CeNTRIFUGAL HAMMER MECHANISM for CycLe 
Betts, P. Schilling, London. 

21,679. Arracuine Diazs to CLocks, H. Thiel, London. 

21,680. Supports for Sappies of Cycies, H. Belcher 
and F, Eason, London. 

21,681. CycLe Rounpasout, R. L. Wilson, London. 

Te See of Pararrin Scare, H. Palmer, 
London. 

21,083. New Lace Fapric, R. F. Carey, London. 

21,684. Joints for Exvecrric Licur Firrines, J. W., 
W. H., and E. R. Singer, London. 

21,685. Sappte Gaver for Horses, J. W. Richards, 
London. 

21 686. Macnines for MANUFACTURING Brusues, H. F. 
Reinold, London. 

21.687. Preparation of Suert Fisu, T. J. Lovett, 
London. 

21,688. AppLyINc Execrricity to the Human Bopy, 
W. P. Thompson.—(K. Zdrahkal aad J. Mindaik, 
Austria.) 

21,689. ReovLatine the Suppety of Gas, C. L. Braith- 
waite and E. O'Brien, Manchester. 

21,690. Can Opener, C. Home, Birmingham. 

21,691. Smokers’ Requisires, D, Samson and J. 
Watson, Liverpool. 

21,692. Looms for Wravina, 
chester. 

21,693. Cyc.es, J. Schott-Tscheten, London. 

21,694. Concentration of Liguips, H. Baudoin and E. 
Schribanx, London. 

21,695. Suppryina Liqueriep Gas, J. B. Fournier, 
London. 

21,696. Drvyinc Steam, J. H, Dunn and J. A. 8. 
Colquhoun, London, 

21,697. Power Prorectep Venicies, F, W. Lan- 
chester, London. 

21,698. Generators for AceTyLENE Gas, A. H. Barker, 
London. 

21,609. Surraces for Cyciists, G. A. Zobel, London. 

21,700. Mustarp Ports, &c., J. Rees and E. Lewis, 
London. 

21,701. Rims and Tires for Waeers, A. Thomas, 
London. 

21,702. Screw Sroprers for Borries, F. Simpson, 
London. 
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21,703. StncLe Tose Pneumatic Tire, W. J. Baker, 
Bristol. 

21,704. Sprinc Huss for Venicies, J. B. Chambers, 
London. 

. Pxreumatic Tires for Cycres, J. W. Smallman, 





Rinc Frames for Spinninc, T. Eastwood, 

21,707. Heap Rest, N. Collins and R. Brewis, New- 
castle-on-Tyne. 

21,708. Wueerts for Bicycies, &ec., D. 

vondon, 

2),709. Gas BuRNER ATTACHMENT for HEATING PuR- 
poses, J. Dalziel, Glasgow. 

21,710. Screenine Coat, J. Dunn, Glasgow. 

21,711. Matreriats for Spinnine, C. F. Ainsworth, 
Bolton. 

21,712. Cyc_r Front Fork, E. I. Lomas and W. Dixon, 
Coventry. 

21,713. Winp Motor, J. Kay and A. Poirrette, Man- 
chester. 

21,714. Cyeies, C. 
chester. 

21,715. Wrappers or Coverinos, F, Barton, jun., 
Burnley. 

21,716. Fisuinc Bairs, E. G. and T. R. Bagnall, Bir- 
mingham. 

21,717. Steam Cookers, G, J. Hutchings, London. 

21,718. Vatves, P. W. Brown and P. A. F. Pratt, 
London. 

21 719, Bicyc.e Frames, H. Leeming, Manchester. 

21,720. OpTalnING a PitcHina Motion, C. J. Clamp, 
London. 

21,721. Borrte and Vatve, T. H. Walker and G. Soar, 
Nottingham. 

21,722, Cycte Supports, R. F. Drury.—(4. J. Drury, 
Australia.) 

21,723. Stoprerine Bortves, E. George, Sheffield. 
21,724. Pneumatic Sprines for Furniture, J. Knox, 
Glasgow. 

21,725. Water Gauce Gtasses for Borers, J. F. 
Service, Glasgow. 

21,726. Borr.es, D. McK. McKinlay, Stirlingshire. 
21,727. INFLATABLE Evastic Tires, W. Bowden, Man- 
che ster. 

21,728. Guazep Brick Tixe3, &c., W. R. Aitken, 
Glasgow. 

2!,729. Pneumatic Sappies for Cycies, H. Edwards, 
Anglesea. 

21,730. ConcertTINA Key ARRANGEMENT, J. Butter- 
worth, Macclesfield. 

21,781. Cycues, &c., 
Green, Mansfield. 
21,732. Position of Fire Puves, J. 8. Fisher, Edin- 
burgh. 

21,738 FIRE EXTINGUISHING APPARATUS SraTiIon, J. 8. 
Fisher, Edinburgh. 

21,734. Power ATTACHMENT for SHEARING MACHINES, 
M. Wikstriém, Stockholm. 

21,735. WRENC HES, S. W. Wardwell, London. 

21,736. TRaNsMmIssIon of Power, A. Davy and T. G. 8. 
Rogers, Birmingham. 

21,737. Purse Pocket Bett, H. Barker, Croydon. 
21,738. PREVENTING OPENING of ENVELOpEs, A. Phillips, 
London. 

21,739. Drawn Tupes, D. H. Shuttleworth-Brown, 
London. 

21,740. ADJUSTABLE HANDLE-BARS for Cycies, B. Rade, 
Birmingham. 

21,74:. Removina Dust from Drivino Cuatns, J. 
Llewellyn, London. 

21,742, FISHING Rops, A. Carter, London. 

2t, Le erneoc ARBURETTED AIR Enatnes, C. Martel, 

ndon 


Marcus, 





Bullen and C. F. Young, Man- 


W. and A. Richardson, and 8. 





21,744. Fire-cionters, 8. Firth and T. Holland, 
London. 

21,745. CycLe Wueers, W. C. 
Wellington, London. 

21,746. TusuLous Steam Botvers, 8S. Hunter and G, D. 
Weir, London. 

21,747. Type-wairinc Macuines, G. W. Tarver and 
E. H. Jones, London. 

21,748. Construction of CycLte Huss, W. and <A. 
- Pilkington, Birmingham. 

21,749. Seconpary Barrery Piates, The Sussmann 

Electric Miners’ Lamp Company, Ltd., and 8. A. 

Rosenthal, London. 

21,750. AN "Automatic AIR Waver, G. D. Breyer, 

London. 

21,751. Suears for Currinc Grass Epazs, G. Parrott, 

London. 

21,752. Devices for Savinc Lirg, B. Bonniksen, 

London. 

21,753, Devices for Teacnuinc Music, C. A. Bury, 

London. 

21,754. Tupes, C. Willmott, Birmingham. 

21,755. Puoroarapnic, &c., APPARATUS, E. Bloch, 

London. 

=" one Gear for Cycies, P. T. Letchford, 
sondon, 

21,757. Tires, C. A. Burbrook, London. 

21,758. Srorinc AceTYLENE, E. C. L. Pillion and C. 

Bertolus, London. 

21.759. Hyprautic Rotary Enaines, C. Stimpson, 

London. 

21,760. Batrinc Macutne for Yarns, W. P. Thompson. 

(S. and M. Schnek, Austria.) 

21,761. Iron Pipe Coupitina Apparatus, 8. Barber, 

Liverpool, 

21,762. BLowinc B tries, D. Laffan, 

J. Glynn, Liverpool. 

WaTerR FILTers, 

dverpool. 

764. Treatment of Crupe Borartes, 

Liverpool. 

21,764. Dyeinc or CoLourina Yarn, J. Tattersall, 

Liverpool. 

21,766. Locxine or SusraininG Devices, A. Goodall, 

London. 

2',767. Bicyc.e Brakes, 8. Chandler, jun., and J 

Chandler, London. 

21,768. Bicycies, R. Reid, London. 

21.769. Makina INCANDESCENCE Bopres, H. Maxim, 

London. 

21,770. Cocks for Correr Inrusers, J. Provoyeur, 

London. 

21,77'. Propucine REFRIGERATION, C. Winter, London. 

21,772. Power Propectep Venicies, F. W. Lanches- 

ter, London. 

21,773. Supports for Nets for Tennis, R. Bartholomew, 

London. 

21,774. WaTerproor Give, H. Gardner.—{ 

Russia.) 

21,775. CompensaTinG Gas Meters, R. T. and J. G. 
Glover, London. 

21,776. Pepars, H. Pinchbeck and the Marriott Cycle 
Company, Ld., London 

21.777. PERFORATING MebIcAL Puasters, 8. W. Pedley, 

London. 

21,778. BicycLe Stanps, C. Tubbs, London. 


Nickels and F. F, 


G. Moore, and 





W. Railton and R. Campbell, 





C. C. Moore, 


C. W. Luther, 
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21,779. Corners, C. W. Formby, Weybridge. 

21,780. Driving Power of Crockwork, A. Dey, 
Glasgow. 

21,781. Fire Bricks and Fire-proor Mortar, A. C. 

Ponton, Bedford. 

1,782. Easer, W. Harbutt, Bath 

21,788. Cup for Pickinc Suarrs, R. H. Harrison, 
Ashton-under-Lyne. 

21,784. Bicye.es, R. Willington, London. 

21,785. SELF-oOPENING JAWED GIN or Trap, G. A. Beer, 
Barnstaple. 

21,786. Measurine Ruves, C. Harris, Brighton. 

21,787. Rims for Evastic Tires for Cycies, J. F. Kean, 
Dublin. 

21,788. SecuriwG ORNAMENTS to Cots, C F. Hoskins, 
Birmingham. 

21,789. Securrno Corks in Borties, D. McI. Mackay, 
Birmingham. 

21,790. Drivinc Gear for Cycies, H. Roberts, Car- 
narvon. 

21,791. Cures for InrLators, J. Whitehead and J. A. 
Crane, Birmingham. 

21,792. Dripprinc and FiLitinec Box, H. Biggar, 
Glasgow. 

21,793. Crip Brake, J. H. Hughes and G. E. Aston, 
Birmingham. 

21,794. Corrine Porators, W. Blakey and J. W. 
Brayshaw, Keighley 

21.795. WHEELS, J. Goddard and Humberand Goddard, 
Ld., Nottingham. 

21,796. Mera Boxes, J. T. Paul, Glasgow. 

21,797. BicycLe Frame, J. Gilbert, Glasgow. 

21,798. Varyine the THRow of Cranks, H. J. Fuller, 
J.J. W. Potter, and J. W. White, Liverpool. 

21,799. CLEANING or POLISHING FLoors, E. Cox, Man- 
chester. 

21,800. Lastinc Covertines for the Fret, T. Gare, 
Manchester. 

21,801. Pires, J. T. Dawes, Liverpool. 

21,802. VELocipepEs, AuTo-cars, &c., S. Gorton, W. 
Taylor, and the New Beeston Cycle Company, Ld., 
Coventry. 

21,803. Wire 
Glasgow. 

21,804. SockeTING EARTHENWARE Pipes, T. Brook, 
Sheffield. 

21,805. Fitrerine Liquips, W. Reeves and the Reeves 
Patent Filters Company, Ld., London. 

21,806. Wrencn, A. Dean, Accrington. 

21,807. Trre, J. Hall, Cheltenham. 

21,808. CisrerN and WasTE PREVENTER, T. C. Baynes, 
Barrow-in-Furness. 

21,809. ELecrrica, BuroLaR ALaRMs, J. H. Bower, 
Sheffield. 

21,810. Prorectinc Intets of Fai Pires, H. T. E. 
Holmes, Sheffield. 

21,811. Drivine Mecaanism, G. T. Winnard, J. Bed- 
ford, and C. B. Laister, Sheffield. 

21,812. AuromaTic Brake for Bicycies, W. W. Hard- 
wick, New Brompton. 

21,813. CHarnLess WHEELS for Bicycies, E W. Hughes, 
London. 

21,814. FasTENING Pins to Broocues, L. H. Rohrer, 
Todmorden. 

21,815. UMBRELLAS and WaLkrnc Sticks, J. Richmond, 
Southport. 

21,816. Link for Usk in Maxine Harrows, G. Lewis, 
Bristol. 

21,817. Fotpine MarL-carts, &c., R. R. Thom, Kil- 
marnock. 

21,818. Tires, H. De Montmorency, London. 

21,819. Pepa.s, J. Fowler, Manchester. 

21,820. ImparTING Speep, A. C. McGarel-Hogg and 

P. Brook, London. 

21,821. AtarM Siena Device for Tramcars, A. 
Pflueger, London. 

21,822. Leapinc-In Wires of Grow Lamps, G. Davis, 
London. 

21,823. Macuines for Benpinc Trres, T. W. Cook, 
London. 

21,824. CyrcL_e Sappies, C. H. Freedman, London. 

21,825. Cuimney for INCANDESCENT BuRNERS, C. Dewey, 
London. 

21,826. Grips for Piates in Batteries, T. Froggatt, 
London. 

21,827. Exrraction of Go.p from Orgs, 8. Curteis, 


to 8 





Fenctina StTanDaRD, A. McGregor, 





On. 
21,828. Drivinc Gear, F. Easom and H. Belcher, 
London. 
21,829. ADAPTING ACETYLENE to Motors, E. Tavernier, 
London. 
21,830. Corn-FREED Macutne, W. Oschwald, London. 
21,831. AUTOMATICALLY INDICATING Fire, W. H. Trim- 





21,885. Beertinc Macuine3, J. T. Reid and W. B. 


21,832. Cycre Sranps, H. H. Lake.-(&. N. Dickerson 
and EB, R. Esmond, United States.) 

21,833. Eaa Cup and Pare or Trav, H. Jones, 
London. 

as cp opens Stream Generators, A. Heberer, 
ndon. 


Parkinson, Manchester. 

21,836. Knittinc Macuines, G. Goodall and A. Hop- 

croft, Nottingham. 

21,837. Umpreiia, W. E. Pinder, London. 

21,838. Screw Fasteninos, M. L. Tucker and P. C. 

Brachi, London. 

21,839. BrAKEs for Two-wHEELED VEHICLEs, W. Oliver, 

London. 

21,840. Sarery Lamps, J. Szombathy, London. 

21,841. Grinpine Mixts, E. E. Bentall, London. 

21.842. Proputsion of Cycies, A. E. Abrahamson, 

London. 

21,843. Apvertistno, F. J. Palfrey, Birminghwm. 

21,844. Grease Catcuers for Sconces, H. G. Millier, 

London. 

21,845. Connectina the Enps of Pipes, B. Robinson, 

London. 

21.846. Screw-cuTTine Stocks, A. Gobel. London. 

21.847. VaLves for PNeumatic Tires, C. C. Fontaine, 

London. 

2',848. Sicutinc Device for Fire-arms, E. H. Joule, 

London. 

21,849. BicycLte Supports, E. W. Lummis, London. 

21,850. Ramway Lvuacace Lasers, G. Spender, 

London. 

21,851. Rartway 

London. 

21,852. VenTILaTiInNG Suors, O. Rowe, London. 

21.858. TuspuLAR Frames for Cycigs, A. T. Collier, 
London. 

21,854. Driving Cary, G. Newey and F. Hulse, 
London. 

21,855. Cyc.e Brakgs, C. V. and J. V. Pugh, and H. 

Parsons, London. 

21,856. Stream Enotes, W. H. Scott, London. 

21.857. Bearinas for Roap Carriaces, H. M. Praed, 

London. 

21,858. Drivinc Gear, J. E. Evans-Jackson.—(H. de 

G. L. Fowler, New Zealand.) 

21,859. FLour Mi.uine, 8. Leetham and H. Simon, 

London. 

21,860. RocLer Bearinas, H. T. Ashton, London. 

21,861. Securine CaRBine Hotsters, J.C. F. Moeglich, 

London. 

21,862. Cask Taps, J. Watkins, London. 

21,863. Opentnc Suret Mera Cans, E. F. Griffin, 

London. 

21,864. WaLkina Stick and Crutcn, C. F. Jackson, 

London. 

21,865. Repuctnc Meta Tuses, &c., H. O. Harris, 

London. 

21,866. ALTERING Position of HaNDLE-BARs, R. Reid, 

Dunmow. 

21,867. Reveasinc Horses, 8. 

London. 

21,868. Cycies, J. C. Willsher, London. 

21,869. Brackets, G. H. Middleton and G. Mackbeth, 
Birmingham. 

21,870. Fastentnc Raris, W. P. Thompson.—(v. ¢ 

Sturgeon, Natal.) 

21.871. Hem Sewinc 
Liverpool. 

21,872. ORNAMENTING Faprics, L. Frankenstein, Man- 
chester. 

21.873. Water Gavuces for Borers, C. J. Bishop, 
Liverpool. 

21,874. Sprnnina Rowers, J. Booth and H. Scott, 
Manchester. 

21.875. WaTer-TIGHT BuLkHEeAD Doors, W. A. Legg, 

Liverpool. 

21,876. CycLe and other Cuarns, T. Morton, Birming- 

ham. 

21,877. SpeED RecuLator, R. Hornsby and Sons, Ld. 

—+(C. W. Burton, France.) 

21,878. Tire Macuings, C. E. Blyth, London. 

21,879. Evectric Furnaces or Ovens, C. A. Timme, 
London. 

21.880. STAMPING ARTICLES of Metats, C. A. Timme, 
London. 

21,881. Transport of SypHons, &c., F. F. Shelvey, 
London. 

21,882. Motors, H. J. Lawson, London 

21,883. BIcycLe PROPELLING, J. G. Titith F. 
0 Hara, United States.) 

21,884. SappLte Apsuster, J. G. Lorrain.—({A. P. 
O'Hara, United States.) 

21.885. Ventitator, G. Ewart and F. J. D. Hiilling- 
horst, London. 

21,886. WiInDow Sasu Device, A. L. and L. M. Bolles, 
London. 

21,887. Buckies, F. W. Smith, London. 

21,888. Matcn Sares, H. H. Brown, London. 

21,889. FLUsHING APPARATUS for CLOSETS, E. H. McKay, 
London. 

21,890. Borries and BortLe Storrers, M. N. Ellard, 
London. 

21,891. Winpinc Kuinetroscope Fits, E. 
Lon on. 

21,892. Sat, J. J. Holleyhead, London. 


CarriaGe Spirroons, T. Kelly, 


Schwarzenberger, 


Macuine, E. Meyer-Nige’i, 


Sloper, 
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21,893. Cups for Steeve Links, &c., A. W. Lucas’ 
Chester. 

21,894. Governor Brake, J. Aldridge, Coventry. 

21,895. Toor LaTcHEs and FasTEeninos, W. Snelgrove, 
Birminghs um. 

21,896. PLates, &c., E. Townsend and J. R. Stoney, 
Dewsbury. 

21,897. CycLe Brakes, J. C. Cannon and A. W. 
Brightmore, Radnorshire. 

21,898. Cycugs and other Venicies, &c., J. Thomas, 
Dublin 

21,899. STanp for Hotpinc Meat, &e., G. J. Perry, 
London. 

21,900. Dressavarpfor Lapres’ Cycies, A. H. Whicher, 
Bath. 

21,901. Batt Bearrnos, &c., G. E. Hughes, Wolver- 
hampton. 

21,902. Brake Hoipers for Cyces, C. T. B. Sangster, 
Birmingh: am. 

21,903. Brakes, C. T. B. Sangster, Birmingham. 

21,904. C) LOTHES LINE SUSPENDER, T. Graham, 
Burn ley 

21,905. Bax SHEs for CLEANING CycLes, A. W. Cook, 
Norwich. 

91,906. HorsesHor, W. R. Woodcock, A. J. Bucking- 
ham, and R. Shapley, Yate. 

21,907. Game, J. H. Watson, Erdington. 

21 908. LEATHER Tire, R. J. Ashley, Bristol. 

21, "909. STEAM JET BLOWER, W. A. Granger, London. 

21, "910. LETTER Carp, F. E. Willcocks and E. Wheeler, 
Birmingham. 

21,911. PNeumatic Tires for Cycies, &c., P. Wigley, 
Birmingham. 

21,912. ASHBURNER Dotty WasHER, W. S. Ashburner, 
Preston. 

21,913. Winpow Sustainer, J. C. Macalester, West 
Glasgow. 

21,914. Drivinc Mecuanism for Cycies, G. King, 
Stockton-on-Tees. 

21,915. CanpLesticK, W. Payne, Birmingham. 

21,916. Cycies, P. A. Martin, Birmingham. 

21,917. Revotvinc Hegxs for Boots, J. Dean, London. 

21,918. WaTer and Sream Taps and Vatves, J. Shaw, 
Manchester. 

21,919. Rine for Keyiess Watcues, S. and H. 8. Dale, 
Loughborough. 

21,920. Boots and SHoes, W. A. Thompson, London. 

21,921. Barrets, E. Ball, Walsall. 

21,922. Garters and Lecornos, P. and J. Stewart, 
Manchester. 

21,923. Cueckina Motion for Power Looms, 8., H 
J. W., and J. Rycroft, jun., and J. Rycroft, sen., 
London. 


J. W., and J. Rycroft, jun, and J, Rycroft, sen., 
London. 

21,925. Pickers, &c., for Weavine Looms, S., H., J. 
W., and J. Rycroft, jun., and J. Rycroft, sen., 
London. 

21,926. Knire Cieaners, J. L. Cann, Lustleigh. 
21,997. Umpretias, A. T. Harris and J. E. Phipps, 
London. 

21,928. Steam GeNERaToRS, H. Wilcke, Liverpool. 
21,929. Stor VaLves, W. G. Gibbons and A. A. Jude, 
London. 

21,930. Quick Break in Switrcues, G. H. Verity, 
Birmingham. 

21,931. Banp Curie Brake Lever Jornt, E. Gadsby, 
London. 

21,932. Sotper, A. E. Bentley, Manchester. 

21,933. Russer and Exvastic Tires, T. H. Barton, 


Derby. 

21,9384. Fitter Press Apparatus, J. Williamson, 

Glasgow. 

21,935. Pumps, J. R. Birdand R. Richardson, Glasgow. 

21,936. Cycie Gears, J. A. Marshall and J. Willison, 

London. 

21,937. Currine Wrappers for Cicars, F. R. Keyes, 

London. 

21,9388. Catenpar, J. Hafen, London. 

21,939. Brakes, W. C. and J. H. Punchard, W. and [. 

Darby, London. 

21,940. Trawiino Apparatvs, T. Sudron, London. 

21,941. HorsesHoes, J. Wagenblast, London. 

21,942. Trres, H. T. Hill, London. 

21,943. Boats’ Davirs, W. Fitzer, London. 

21,944. CuronocrapH, &ec., S. Smith and E. Salter, 

London. 

21,945. Gaso.rers, W. Schnepel, London. 

21,946. Fasreninc Arr Paps in Casinas, H. W. Loads, 

London. 

21,947. AceryLene Gas, H. L. A. Luchaire, London. 

21,948. ALTERNATING PictuREs, B. von £zczawinski, 

London. 

21,949. Sotip Biockep Seamiess Cap, B. Klazkin, 

London. 

21,950. Dayinc by Hor Air or Gases, J. Stejskal, 

London. 

21,951. Drawinc Apparatus, M. Jones, London. 

21,952, Envevopes, J. P. Davies, Liverpool. 

21,953. Propucinc Copper Svu.pnHate, T. Savage, 

Birmingham. 

—_— Heap or Neck Rest for Barus, J. Drost, Liver- 

001. 

21,955. TyYPE-wRiTING Macuines, O. F. Mayer, Liver- 

pool. 

21,956. ELecrric AccumuLators, J. Julien, Liverpool. 

21,957. Tuspine Jomnt for Mine Swarts, C. Burnett, 

London. 

21,958. DecoraTInG ARTICLES, J. A. Grcom and H. L, 

Symonds, London. 

21,959. Spanners, A. M. Marsden, London. 

21,960. ELecrric Betis, J. Mohr, London. 

21,961. PNeumaric Tires for VeLocipepes, J. H. Barry, 

London. 

21,962. Kircnen Capinet, H. Linton, London. 

21,963. SyrpHon Borr.es, W. B. Fitch, London. 

21,964. Sream Generators, Tangyes Ld., and W. John- 

son, jun., London. 

21,965. Rim and Hus for CycLe Wueets, J. Ccozer, 

London. 

21,966. Conpuit Iypicators, G. C. Marks.—(@. Chi istie, 

France.) 

21,967. Steam Generators, F. Lamplough and F. T. 

Goodman, London, 

21,968. Drivinc Gear for Venic.es, C. A. Bounevialle, 

London. 

21,969. Correct Frrine of Smat-arms, E. C. Abella, 

London. 

21,970. IncanpEscent Gas Licutinc, G. Weeks, jun., 

London. 

21,971. PropELitinc Suips and Boats, G. Tabourin, 
London. 

21,972. ELecrric Generator and Motor, 8. G. Brown, 
London. 

21,978. CuTrinc-orr Ears of Cory, O. Borchardt, 
London. 

21,974. Lawn Mowers, H. H. Lake.—(Detroit Lain 
Mower Company, United States.) 

21,975. Winp WHEELS, J. C. P. Sérensen, London. 

21,976. Merats and ALLoys, A. L. le Redotte, London 
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21,977. Horse Ripine Exercise, G. H. Ellis, London. 

21,978. Dryinc and TreaTinc Paper, A. Masson, 
London. 

21,979. PAPER MakING MACHINERY, 

ndon. 

21,980. PRopELLING Device for Cycres, S. F. Smith, 
London. 

21,981. Szep-soweEr, H. Blaimont, Brussels. 

21,982. THRESHING MACHINE and Freeper, H. Johannet, 
Brussels. 

21,988. Eve-Giass Frames, C. Rule, London. 

21,984. DispLayinc Drapers’ Goops, G. F. Cotton, 
London. 

21,985. Mupeuarps for VeLocipepes, H. J. Bostock, 
Stafford. 

21,986. Szats, G. V. Rowden, London. 

21,987. Stream TicHT ENGINE Packine, G. P. Grace, 
London. 

21,988. Macnine CLEANER and Po.isHer, T. S. Lavis, 
Newton Abbo' 

21,989. ENGINEs, W. Tharme, Liverpool. 

21,990. BuLiion SHOVEL, H. P. Clemetson and E. T. 
M. Dawson, Ashford. 

21,991. Brakes for RetaRDING CYCLEs, 
Birmingham. 

21,992. Yarn Wrinver, J. D. Whyte and Whytes Patents, 
Ld., Manchester. 

21,998. DiacRamM or WritInc Boarp, J. C. Tarver, 
Darlington. 

21.994. SoLe for Boots and Suogs, A. R. Buckton, 
Grimsby. 

21,995. ReEps for Looms, T. Pickles and J. W. Smith, 
Manchester. 

21,996. WericHiInc Macuinery, ,.W. E. Hickling, 
Leicester. 

21,997. Drivine CycLes and Venicces, J. Longmore, 
Derby. 

21,998. Prorectinc Pneumatic Tires, A, Mosley, 
Nottingham. 

21,999. Rerininc Cotton SEED Oris, J. W. Hope, 
Liverpool. 

22,000. ELectric Arc Lamps, J. H. and A. Wheat, 
Nottingham. 

22,001. OrnTMENT or SatveE, W. Blewitt, London. 

22,002. Eve-cuiasses, 8. Hummel, London. 

22,008. MARINE or PROPELLER ENcINEs, E. Woods, 

rby. 

22,004. — for Viotins or Viowas, J. Ansel), 
London. ; 

22,005. Fire-sars, J. Proskauer and A. Bielschowsky, 


A. Masson, 


F. A. Powell, 


Brussels. 
22,006. Sprinc Tires, H. Siegrist and E. Maier, 
Brussels. 


22,007. Lamp for Burnine Pararrin, 8. Jones, Bir- 
kenhead. 

22,008. Framework for Bicycies, J. E. Whiting, 
London. 

22,009. ALtuminium Stopper, R. A. Tannam and F. 


King, Leeds. 
22,010. Preumatic Tires for Bicycies, T. Biidingen, 
Berlin. 


22,011. Trarric Reriector, A. 8S. Heaf-rd, Lr’. 

22,012. H1nces, H. Crowther, London. 

22,0138. Coucnes, H. Crowther, London. 

22,014. Stain Rop Eves, H. Mee and J. D. Stone, 
Birmingham. 

22,015. Hats, A. Mann and E. Schiifer, Germany. 

22,016. Book Cover, A. Jacomb, London. 


ing, Chorley. 
22,018. Steam Suacar Boicrr, J. Cleave, Crediton. 








ble, London, 





21,924. Cueckinc Motion for Power Looms, 8., H., 


Sheffield, 


22,017. Speep Cueck, J. Holland and E. and J. Hold- 


22,019. Fire-Grates for KitcHen Rances, T. Heaps, 
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22,020. Cycxes, A. Davy, T. G. 8. Rogers, and G. F. 
Priestley, Birmingham. 

22,021. Caain Gearine, W. Cutler, London. 

22,022. Stay Busks and Firrines, T. B. Hitchman, 


22,023. BELT Putters, T. Bass and C. Rémpler, 


22,024. Rartway Carriace Key, &c., M. Le Maitre, 
London. 

22 025. E.evators for Winpows, J. Haffenden, East- 
bourne. 

22,026. Toys, A. E. Hitchcock, London. 

22,027. Doors, E. Oldroyd and Co., Ld., E. Oldroyd, 
and H. H. Jennins, London. 

22,028. Wrnpow Frames, J. J. Hall, London. 

22,029. Currarn Potes, C. C. Vosburgh, London. 

22,030. Dryinc Moutps and Composition, J. Rowley, 

ndon. 
22 081. Lever Cuarx, J. A. Worman and A. Kirk, 
ndon. 

22,032. Brakes, S A. Watkins and W. A. D. Keys, 
London. 

22,033. Dravent Apparatus, A. J. Boult —(Prince von 
Leutenburg, Germany.) 

22,034. Preumatic Tires for Cyctes, M. M. Dessau, 
London. 

22,035. Boot Tress, A. J. Boult.—(J. Qury, France.) 

22,036. Drivinc Gear, E. Davies and A. Harrison, 
London. 

22,037. FLoor Construction, A. J. Boult.—(F. L. P. 
Radeck, Germany. 

22,038. RESILIENT TrIRES and Rims, 8S. C. Davidson, 
London. 

22,039. Mupevarp for CycLes, W. Roughton, Hertford- 


shire. 

22 040. Drivinc Gear for Bicycies, H. P. Holt, 
London. 

22,041. ORTHO-AND-PARA-NITROBENZYL-ANILINE MANU- 
FACTURE, The Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 


22042. Supports for Bicyctes, W. H. Howard, 
London. 

22,048. Workinc Evecrric Raitways, A. Hecker, 
London. a 

22,044. Construction of Topacco Pipsrs, E. C. Buik, 
London. 

> 






2,055. Hamper Fastentna Devices, J. R. Bromley, 
Liverpool. 

22,046. Switcnes, R. E. B. Crompton and E. A. N. 
Pochin, Chelmsford. 


22,047. Brooches and Ornaments, M. Murrie, 
London. 
22,048. Pires and Joints for Same, J. S. Gabri 1, 


London. 
22.(49. Attomatic Door RELFASER, 
London. 
2,050. Curtain Forts, J. A. Stagg, London. 
2,051. GuarpD3 for Tramway Cars, E. E. Phinney, 
London. 
2,052. Pen-HOLpets, M. W. Lansirg, London 
2,053. Friction Winpow Sa: Baances, P. Clark, 
London. 
22,054. Guarps for Tramway Cars, H. B. Newton, 
London. 
22,055. Lemon Juice Extractors, A. J. Fales, Lundon. 
22,056. AIR-CUSHION Fatse Horse Cotiar, T. Clements, 
London. 
22,057. Mana.es, F. P. Thiele, London. 
22,058. FasTenine the Lips of Boxes, J. O. Mulfinger, 
London. 
22,059. AuromaTic LuspricaTinc Apparatus, B. J. B. 
Mills.—(V. Viossat, France.) 
22.060. Heatinc and Coo.ine Liquips, W. F. E. Casse, 
London. 
22,061. ConvertTinc Direct Evecrric Currents, Xc., 
D. Cook, Surrey. 
22,062. Gear Cases for Cycies, A. M. Clark.—(P. 
Schlesinger, Germany.) 
22,063. WHEEL Tires, A. A. Furst, London. 
22,064. Rotary Enotes, C. Bayer, London. 
22,065. Fire Enoryes, L. Pecina, London. 
22,066. WHEELS of CycLes, 8. H. Ash, London 
22,067. Clay Presses and Bricks, A. E. 
London. 
22,068. MANUFACTURE of ACETYLENE Gas, H. L. A. 
Luchaire, London. 
22,069. Ex.ectric AccumuLators, D. Young. — (La 
Société Anonyme “‘ Accumulateur Eclair,” Belgium.) 
22,070. Pocket Note-Boox, &c., O. Siecke, F. Bert- 
hold, and H. Ebhardt, Germany. 

22.071. Preventinc Horses Kounninc Away, N. 
Leiterer, London. 

22,072. Pin FasTentncs for Broocues, H. H. Lake.— 
(A. F. Richter, Germany ) 

22,073. APPLYING INTENSE Heat to MeTa.uic Boptgs, 
H. Maxim, London. 

22,074. LusricaTiInG Enornes, &c., R. S. McLaren, 
London. 

22,075. InroLtpiING the Epcess of Curr Bianxs, J. K. P. 
Pine, London. 

22,076. ELectric CuRRENT Director System, J. 8. E. 
Ellis, New South Wales. 


H. G. Powell, 


i] 


on 


‘Nicholl, 
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22,077. ConnecTInc RatLway MeEtats, G. Chambers, 
Portsmouth. 

22,078. Pneumatic Tires, A. C. Calmour, London. 

22,079. Mecuanicat Toys, A. Barr, Glasgow. 

22,080. Pepat Crank, W. Wye, Leicester. 

22,081. Encine Suart Turust Brocks, R. Philp.—(J. 
Philp, United States.) 

22,082. Stationary Raitway Swirca, M. S. Pittman 
and J. W. Wood, United Stats. 

22,083. Pepats for Bicyci’+, <o., T. 8. Payne, Swan- 


sea. 

22,084. Device for Horpine Pepats of Cycues, H. A. 
Williams, Lincoln. 

22,035. SELF-PROPELLED VEHICLES, A. Blechynden, 
Liverpool. 

22 086. Lock for Bicycte WHEE Ls, R. F. R. Conder, 
London. 





Mopet Drawine AppLiance, C. H. Bailey, 


Notts. 

22,089. Bow Rrvos for KryLess Watcues, W. W. Wade, 
London. 

22,090. Cycte Driving Mecuanism, D. Cutler, Bir- 
mingham. 

22,091. Humane Doc KENNEL, T. Marples, Lanca- 


shire. 

22,092. Wire Storrnc Appiiances, A. Ballach, Glas- 
gow. 

22,093. Dynamos, J. H. Ward and M. H. Goldstone, 
Manchester. 

22,094. Cycies, J. Felton, Glasgow. 

22,095. AUTOMATIC AIR BRAKE CoupPLina, O. Lecompte, 
Glasgow. 

22.096. Biixps, J. W. Pattinson and J. P. Howard, 
London. 

22,097. Cycte Drivinc Gear, R. F. Drury.—(W. S. 
Searls, Australia.) 

22,098. StoprerinG of Borrtes, E. George, Sheffield. 

22,099. Enoines, L. C. McAdams, Glasgow. 

22,100. Brrt1arp Cor CHaLkers, C. Salmond, Glas- 


ow. 

22"101, Paprr Feep Rous, H. H. Fitzpatrick.—(A. 
Schwarz, Germany.) 

22,102, Licutine Device, H. D. Fitzpatrick.—(J. Eckel 
and A. Glinicke, Germany.) 

22,103. Means for TanninG Hives, J. Forster, Man- 
chester. 

22,104. Penci: MAKING MACHINERY, C. and W. Hahn, 
Halifax. 

22,105. Penciis, O. Lindner, Halifax. 

22,106. Bicycie Frame, J. 8. Helyer, Southsea. 

22,107. Appiyinc RoLiers to CHAIN WHEELS, S. C. 
Plester and W. G. Ludlow, Birmingham. 

22,108. Matcu-Box, J. C. Barnett, Stafford. 

22,109. Merat Hampers, W. H. Strype and J. A. 
Mason, Live 1. 


rpoo! 
22,110. Lawn Mowers, 8S. Edwards, Eccles. 
22,111. Borrte Houper, V. Brid, 
22,112. Pipe Hoiper, A. Wood, 


an, London. 
ndon. 


22,113. Extension Lappers, R. 8. Young and T. 
Crouthers, London. 

22,114. FasTENING Betts and WaIsTBANDs, J. Reekes, 
London. 

22,115. Brtu Fasteners, J. P. Moore, London. 

22,116. Frames of Sarety Bicycies, C. Whiteman, 
London. 

22,117. Surpprne and Hanorina Ruppers, L. J. Frank- 
lin, London. 

22,118. SHurrer for Ventitatina Raprators, C. P. 
Kinnell, London. 

22,119. CycLe Hanp.es, J. W. Wedderburn, London. 

22,120. SMoKELEss GuNPowDER, F. A. y and 
W. C. Savage, London. 

22,121. Hanpves for Borries, C. I. C. Bailey and A. 
ie London. 

22,122. Bunsen Burners, 8. Mason, London. 

22,128. Recepractes for Storinc Foop-sturrs, C. 

arris, London. 
22,124. Vatve Gear, A. Hora and J. Zvonicek, 
ndon. 

22,125. Puncnine Macuines, H. H. Lake.—(The 
Florence Manufacturing Company, United States.) 

22,126. Evecets, H. H. Lake.—(7The Florence Manujfac- 
turing Company, United States.) 

22,127. Evecrric Locomorives, H. H. Lake.—(L. War- 
Jield, United States.) 

22,128. Arr-compressors, H. H. Lake.—(The Ingersoll- 
Sergeant Drill Company, United States.) 

22,129. Repuction of Merats, H. Maxim, London. 

22,130. Gratin Brypers, H. H. Lake.—(B. F. Stewart, 
United States.) 

22,131. TacK-DRIVING Macuines, H. H. Lake.—(W. 
Goddu, United States.) 

22,132. StopreRiNG Bort ies, Jars, &c., C. A. Barneit, 
London. 

22,133. Propuction of TRANSFORMATIONS, H. E. Hughes, 


22,134. Fotninc Cuarrs, J. Allnutt and A. Milne, 
London. 

22,135. Winpow Tickets, G. Hayes and G. Bradfield, 
London. 

22,136. Protection of Trains at Lever Crossinas, J. 
Johns, London. 

22,137. VaLves for Arr and Fiuips, P. E. Doolittle, 
London. 

22,138. Hanp Baas, S. Reitzentaum, London. 

22,139. Sussrrrutes for Natura Musk, M. Dinesman, 
London. 

22,140. CyrcLes and other Venicies, W. H. Holliday, 
London. 

22,141. Hues for Cycirs, &c., F. J. Wallaert, London. 

22,142. Puzzur, E. A. Sherley-Price, London. 

22,143. Protectrne Horses from the Stinos of Insects, 
H. C. Carter, London. 

22,144. Motor Trucks, The British Thomson-Houston 
Company.—(N. C. Bassett, United States ) 

22,145. Purses, Letrer and Carp Cases, &c., W. Payne, 
London. 


22,146. Exectric Licat Crrcuits, E. W. Bowles, 
London. 

22,147. Sapp.es, J. W. Richards, London. 

22,148. Pumps, K. A. Klose and W. K. Seward, 


London. 
22,149. Tea Lear Rotiine Macurnes, 8. C. Davidson, 


mdon. 

22,150. Locks for Cycies, C. Sinanides and E. R. 
Budden, London. 

22,151. Cyvcte Hanpies, W. H. Wedderburn, London. 

22.152. Lock for use with Cycies, C. W. H. Croker, 
London. 

22,153. Gas Stoves, O. Imray.—(V. W. Blanchard and 
E. K. Stow, United States.) 

22,154. Printinc Presses, O. Imray.—(B. C. Nichols 
and I. L. Stone, United States.) 

22,155. Lamps, C. Martini, J. E. Pfiel, and A. Hradil, 
London. 

22,156. ELecrric Swircu, P. F. W. Simon.--+F. W. Busch, 
Germany.) 

22.157. Satine Compounns, W. P. Thompson.—{ W. H. 
Brawley, J. B. and C. N. Coles, United States.) 

22,158. Friction CLutcues, J. Slee, Liverpool. 

22,159. Macuinery for Sprnytnc Cotton, 8. Whittaker, 
Manchester. 

22,160. Pepats for Cycigs and the like, G. Y. Cooper, 
Birmingham 

22,161. Trres, A. I. Muntz, Liverpool. 

22,162. ExpLosivE Compounps, J. C. Hamilton, Man- 
chester. 

22,163. AsstsTING Proputsion of Cycies, G. Buck- 
meier, Liverpool. 

22,164. BicycLe3, &c., T. Sheldon and J. Trantom, 
Liverpool. 

22,165. Buckies for Braces and Betts, W. M. Perry, 
Manchester. 

22,166. Firrines for Braces, W. M. Perry, Man- 
chester. 

22,167. ELEcTRIC INCANDESCENT Lamps, C. Boudewijnse, 
Liverpool. 

ae re Sypuon Borrie for Beer, &c., W. Kriiger, 

ive’ 

22,169. Savinc VessEts at Sea, H. W. Ibbotson, 
London. 

22,170. CycLinc SeLr-InstrucTION Support, H. W. 
Ibbotson, London. 

i. ame Mosaic Tires, &c., R. Hess, 

ndon. 


22,172. Pepats, P. Terver, London. 
22,173. TELEPHONIC APPARATUS, P. J. Biése, London. 
22,174. ImpLEMENT for Use in Massace, K. Rath, 


on. 

22,175. Fricrion Brake for Rees, &c., J. Palpe, 
ndon. 

22,176. Rotter Bearrnas for Snartina, L. O. Gilliland, 
on. 


22,177. Dumprnec Cars, W. G. Lane, London. 

22,178. Rotary Kyirtinc Macaines, C. H. Aldridge, 
London. 

22,179. Srrops, G. Worthington, London. 

22,180. Picture DispLayinG Apparatus, J. E. Garratt, 
London.. 

22,181. CarpBOARD Boxes, C. Chapman, London. 

22,182. FLurp Compressors, F. M. Rites. London. 

22,1838. OperaTING Rorary Toors, N. 8. Keith, 
London. 

22,184. Fire for Briis, Lerrers, &c., F. A. Miles, 
London. 

22,185. INCANDESCENT Gas LicHTt BuRNERS, C. Morris, 
London. 

22,186. Stzam Enoines, J. G. Pike and R. W. Wright, 

London. 

22,187. Jewe.iery, G. P. A. Gunther, Londou. 

22,188. Vatves for Pyeumatic Tires, C. F. A. H. Bagot, 

London. 

22,189. Batus, D. G. Davy, London. 

22,190. ExpLosives, G. Kynoch and Co. and A. T. 

ocking, London. 

22,191. Currer Hoipers, H. Wiegand, London. 

22,192. TrEaTING Topacco SmoKE, E. T. C. Weihers, 


mdon. 
22,193. Steam Inpicator Diacrams, A. C. Lippincott, 


maon. 
22,194. Process for CaRBoNIsING Prat, P. Jebsen, 
London. 
22,195. Mitkinc Rotuers, &c., C. G. P. de Laval, 
di 


London. 
22,196. Crates or Cases for Cycies, G. and E. Scott, 

ndon. 
22,197. WATERPROOFING Sirk Woo., W. C. Kipling, 


mdon. 
22,198. Hugs of Wueets of Venicies, C. H. F. Lay, 
London. 

22,199. ALARM Betis, E. M. Levy, London. 

22,200. Comprnep Cycie Rest and Brakg, J.8. Maryon, 


London. 
7th October, 1896. 


22,201. A New Knire Cueaner, G. H. Ellis, London. 
22,202. Frat Fotppp Link Cuains, C. W. Dopson, 


London. 
22,208. LetreR Packet Prosectors, W. H. Harvey, 
London. 
22,204. VEHICLE WHEELS, W. Jones, W. F. Dearden, and 





A. Jones, Manchester, 





oo Neckercuiers, &c., A. J. Johnson, Birming- 

am. 

22,206. Furniture Castors, W. Merl, Manchester. 

22,207. Gas and similar Morors, A. Ball, Man- 
chester. 

22,208. Pump Cup for Cycies, W. Rose, Northallerton, 
Yorkshire. 

22.209. Pressure ReGuiaTinc Apparatus, J. 8S 
Lethem, Manchester. . 

22,210. TEMPERATURE REGULATOR, J. R. Brooks and E. 
H. W. Tripe, London. 

22,211. Brakes for 
McKenzie, Glasgow. 

22,212. InreRNaL Combustion Enatnes, E. Phillips and 
F. W. Vallat, Coventry. 

22,213. Scarr Retainers, F. V. Nicholls, Birming- 


TwWO-WHEELED VEHICLES, J. 


ham. 
22,214. Printers’ Furniture, T. Griffin, Birming- 


ham. 
22,215. Ovens for Bakino Breap, &c., J. A. Drake, 
Halifax. 
22,216. VARIABLE-THROW CRANKS, P. Morgan, London. 
22,217. Cyvc_e Sappies, P. A. Martin, Birmingham. 
MIxeD Fasrics, T. Ingham, Man- 
chester. 


22,219. PortaBLe PuHonocrapn, E. G. Miles and A. W. 
Turner, Rirmingham. 

22,220. CycLes, A. W. Prescott, Manchester. 

21. PLANING Macuines, A. A. Westman, Glasgow. 

222. Cycyes, J. 8S. Macarthur and W. Carson, 

Glasgow. 

22,228. Batt Bearinos, J. 8. Macarthur and W. Carson, 
Glasgow. 

22,224. Hotpinc Open Cain Doors, F. J. Trewartha, 
Glasgow. 

22,225. HorsesHoes, A. Taylor.—(W. 8S. Taylor, 
Alas’a.) 

22 226. Automatic Execrricat Cut-out, H. J. Wagg, 





Dudley. 

22,228. Weavinc Looms, M. Leach and A. Briggs, 
Bradford. 

22,229. FREEZING Apparatus, W. E. Heys.—{F. Mavi- 
ton, Italy.) 

22,230. Drain Trap, H. Johnson and J. Hamblet, Bir- 
mingham. 

22,281. SpLasners for Sarery Cycues, A. E. Lowen- 
thal, Birmingham. 

22,282. Brake Mecuanism for Cycves, J. Hamilton, 
Loughborough. 

22,238. Woop or PareR-MACHIE Rims, W. W. Genn, 


ndon. 

. Dovsre Drarr Ventitators, T. Skerman, 

ndon. 

22,285. MANUFACTURE of FeLt Harts, H. H. Wilson, 
mdon. 

22,236. Ain Pump for Pyeumatic Trees, P. M. Staunton, 
ublin. 

22,287. Bracket Wueet for Cycuits, D. H. Chalk, 


‘areham. 

22,288. Boots, S. Burrell, W. K. Ross, and E. Baldwin, 
London. 

22,289. ToiLer Stanp, W. Whiteley and J. Hirst, 
London. 





22,240. Makino Eyetets, Hooks, &c , G. H. Bedford, 
London. 

22,241. Raitway FisH-pLate Fasteninos, G. Edwards, 
London. 

“22,242. ConstrucTION of CoLLar Stuns, F. L. Rovedino, 

ndon. 

22,243. BLEACHING Pepper Skins, P. Cannell-Bunn, 
London. 

22,244. Drivinc MecHanism for Cycies, W. 
London. 

22,245. Winpow Fastener, 8. Catchpole, London. 

22 246. Dryinc the InteR10R Of Borttes, T. M. Cardus, 
London. 

22,247. Manprits for REDUCING 
Tupes, J. Ardley, London. 

22,248. Linen Provers, 8S. 8. Lawrence, London. 

22,249. DriviNG-wHEEL and S.irpinc Cranks, J. G. 
Sanders, Edmonton. 

22,250. Pneumatic Tires for Bicycuss, E. L. Parker, 


Violi, 


the Diameter of 


AMALGAWATING Macuines, J. E. Sutphen, 


ndon. 
22,253. Mtxinc Warer and Keroseng, W. 8. Williams, 
radford. 
22,254. DetacHaBLe OvTeEr Tire for WHEELS, J. Curtis, 
London. 
22,255. Timinc Brrp Races, T. Gardner, Liverpool. 
2,256. Erasers, CLEANERS, or PovisHEeRsS, J. H. L. 
Ewen, Liverpool. 
22,257. Horse CLorHina, P. Taaffe, London, 
22,258. SIGNALLING APPARATUS, J. M. Cree, London. 
22,259. Cramps for CaBINET-MAKING, H. D. Needham, 
London, 


Sth October, 1896. 
22,260. Bicycies, W. J. Tanner, London. 


22,261. Prorector from Moror VeHIc.es, S. B. Tris- 
tram, London. 


22,262. Pweumatic Paps for Sappies, G. Lawson, 
Norfolk. 

22,263. Driving Mecuanism for Bicycies, M. Mills, 
Gainsborough. 

22,264. Hoipine Sockets of Bicycies, A. H. M. Close, 
Birmingham. 


22,265. Mup-cuarps, T. P. Bramley and W. H. Taylor, 
Leicester. 

22,266. Drivinc Mecuanism for CycLe TREADLES, G. H. 
Brown, Bristol. 

22,267. Sumpn Biocks, F. Hodgess, Manchester. 

22,268. CycLe Cuarin Apsustments, J. R. Chai 
and F. Hawley, Birmingham. 

22,269. AuToMATIC TELEPHONE SwitcHes, W. Wyld, 
Black " 

22,270. Stream Enoines, J. Thom, Liverpool. 

22,271. Currinc LEATHER STRIPS, . Pearson and 
Pearson and Bennion, Ltd., Leicester. 

22,272. The Sranprast CARVING Fork Guarp, A. H. 
Marks, Croydon. 

22,278. Lockinea Nuts to their Sprypie, J. Barlow, 


Nottingham. 
XTINGUISHING Gas Lamps, E. Chiverton, 


mbers 


22,275. PanorAMA ADVERTISING CLock, W. F. Kelsey 
and J. A. Peterson, London. 

22,276. An Improvep Ax.e Box, M. Hillestrom, 

22,277. Bepsteaps, J. C. Clarke, Staffordshire. 

22,278. Cyc.e Lamp Brackets, F. J. Spendelow, 
Wolverhampton. 

22,279. REPAIRING Pneumatic TrrEs, A. W. P. Livesey, 
London. 

22,280. TREADLE Mecuanism for S—winc MACHINEs, 
W. H. Inslee.—({The Singer Manufacturing Company, 
United States.) 

22,281. Improvep Reversinc Gear, J. Armstrong, 
Birmingham. 

22,282. CemLina Roses for Exectric Lamps, C. T. 
Briscoe and G. H. Shaw, Halifax. 

ao Cuarts for Cutrinc Dresses, M. J. Riley, 

a . 

22,284. Manuracture of Hose Pipes, J. Booth, 
Halifax. 

22,285. Securina Botr.e Stoppers, E. M. L. Marriott, 
Southsea, 

22,286. VAPORISED OIL-pRIVEN Cars, W. H. Wand, 
London. 

22,287. Lirtinc the Back of Women’s Skirts in 
Wer Weatuer, W. Horrox and E. H. Crapper, 
Sheffield. 

22,288. Hus SpinpLes of VeLocipEpEs, W. Ross, 


ord. 

22,289. Mai Carts, W. 8. McLennan and T. Morton, 
gow. 

22,290. Soxes of Boors, &c., W. T. and C, E. N. Phillips, 
Bradford, 





SELECTED AMERIOAN PATENTs, 
From the United States Patent Office Oficial Gazette, 


562,487. ApsusTaBLE Stock For FIREARMS, H, 
gamma Herkimer, N.Y.—Filed March Ith, 
8 


96. 

Claim.—{1) A stock for firearms adapted to be 
adjusted both ——— and longitudinally with rela. 
tion to the frame ; and means for securing it in its 
adjusted position at any point in its len without 
disconnecting said stock and frame. (2) An adjust. 
able stock for firearms, in combination with q 
locking device therefor, adapted to unlock and 
lock said stock by the raising and lowering of 
the rear end thereof. (8) In combination with the 
frame of a firearm ; a clamping device applied to said 
frame; and a stock connected with said clamping 
device, and serving as a lever whereby to tighten the 
clamping device, and hold the stock in its adjusted 
position. (4) In combination with the frame of a fire. 
arm; a rotary bolt mounted therein, a stock slidably 
connected to said bolt; and means for causing the 
bolt and stuck to lock together. (5) In combination 
with the frame of a firearm, a rotary bolt mounted 
in said frame; and provided with a transverse open. 
ing through its head, a stock mounted in said opening ; 
and a washer ur disc surrounding the bolt and bearing 

inst thestock. (6) In combination with the frame 
of a firearm; a rotary bolt mounted therein and pro- 


LCEAUEA 











vided with a transverse opening through its head: a 
stock slidably mounted in said opening ; a washer or 
dise surrounding the bolt and bearing against the 
stock on both sides of the bolts ; and means for adjust- 
ing said washer toward and from the stock.: (7) 
In combination with the frame of a firearm ; a threaded 
bolt mounted therein and provided with a transverse 
opening through its head ; a stock slidably mounted 
in said opening; a washer surrounding the bolt and 
provided with seats,on its outer face in which the 
stock rests; and screws for adjusting said washer 
toward and from the stock. (8) In combination with 
the frame of a firearm; a locking device mounted 
therein ; and a stock connected to said locking device 
and acting in conjunction therewith, said stock having 
an enlarged portion at or near its rear end, substan- 
tially as and for the purposes set forth. (9) In com- 
bination with a firearm ; a stock, a clamping device 
for said stock adapted to be tightened by movement 
about its axis; and an adjustable bearing for the 
clamping device, whereby it may be caused to tighten 
in different angular positions. 


562,609. Execrric Arc Lamp, D. Higham, Boston 
Mass.—Filed March 81st, 1896. 
Claim.—An electric arc lamp provided with a frame 
and an upper carbon adapted to be fed down by 
suitable means, in combination with a closed hood 


662.609) 


— 














fixed stationary with the lamp frame, said hood 
closely fitting and encircling the upper carbon 
immediately above the arc, and means for feeding up 
the lower carbon in proper relation to said hood, 
substantially as and for the purposes set forth. 
562,767, Harrow Toorn, 7. D. Jones, Chicago, Ill.— 
Filed February 6th, 1896. 

Claim.—As a new article of manufacture a harrow 

tooth, the shank of which terminates in a reduced 





— 





tang which is capable of naiog bent to draw the shank 
into the beam and secure it there as set forth. 


563,337. Brusn ror Arc Dynamos, H. H. 
Chicago, Ill.—Filed August 20th, 1895. 

ane The combination with a main brush, of 
an independently fed auxiliary brush situated at the 
tip or leaving edge of the main brush, substantially as 
and for the purpose set forth. (2) In a compound 
brush, the bination with a or members 
making continuous contact with the commutator from 


Wait, 








the tip to the heel of the brush, of an individually fed 
portion situated at the tip or leaving edge of the brush, 
substantially as and for the purpose set forth. (3) In 
a compound brush, the combination with members 
over-lapping in a longitudinal direction and making 
continuous contact with the commutator from the tip 
to the heel of the brush, of members over-lapping in a 
transverse direction, whereby the uneven wea 





away of the commutator is prevented, substantially 
as described, 
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RAILWAY SPEEDS. 


We dealt at some length in our last impression with 
Colonel Yorke’s report on the Preston accident; but much 
remains to be said on the subject. We wrote, it will be 
remembered, principally on the relation which curves 
bear to locomotive engines; and we repeated what we 
have already insisted upon, namely, that a vehicle fitted 
with a bogie may traverse in safety curves at a speed 
which would be perilous for engines with a rigid wheel 
pase. The subject to which we now desire to draw 
attention has nothing to do with the construction of 
locomotives or permanent way. The Preston accident, 
nevertheless, emphasises and illustrates our arguments— 
arguments which are not new, for we have already 
prought them before our readers, and they have formed 

the text for a valuable paper, read by Mr. Ivatt, now the 

locomotive superintendent of the Great Northern Rail- 
way, in 1888, when he held a similar appointment on the 

Great Southern and Western Railway of Ireland. 

Briefly stated, our contention is that traffic managers, 
or those responsible for the construction of time- 
tables, do not show proper considerations for the locomo- 
tive department ; and evidently fail to appreciate, if they 
comprehend, the true nature of the task which they 
require locomotive engines to perform. We write now, it 
will be understood, of exceptionally fast trains alone. 
We shall show in a moment that it was practically 

impossible to run the Highland express up to time 
without incurring serious risk; but before coming to this 
particular case, it is necessary to make certain general 
facts clear, and to bring them home to those who do not 
appear to have mastered them. For this purpose let us 
suppose that a railway 200 miles long is laid on practi- 
cally a dead level throughout, and that it has no sharp 
eurves. Over this road a train weighing with its 
passengers and baggage 150 tons, has to be hauled in 
210 minutes. That is tosay, there is one stop half way, 
and for this stop 10 minutes are allowed in the time-table 
from the moment the train pulls up at the platform until 
it starts again. In the eyes of the traffic manager, this 
train is timed to run at 60 miles an hour, and he sees no 
particular difficulty in the task. To the general public it 
is also a 60 miles an hour train, and they are quite 
satisfied, and like to travel by it. But to the locomotive 
superintendent, and the engine driver and fireman, it is 
very far from being a 60 miles an hour train. They 
know that unless they can run much faster than 
60 miles an hour, they cannot keep time. Let us bring 
hard facts to bear, and ignore theory. It was proved by 
the celebrated Newark brake trials, that a train of thirteen 
ordinary coaches, representing about 150 tons loaded, 
could not be made to attain a velocity of 60 miles an 
hour within a distance of three miles, by locomotives with 
18in. by 24in. cylinders and 7ft. drivers ; nor by engines 
with 17in. by 24in. cylinders and somewhat smaller 
drivers. There was a straight and dead-level run of three 
miles, to the staked-out trial ground. Everything that 
the rival drivers knew was done day after day, with the 
picked passenger engines of England and Scotland, to get 
on to the trial ground at 60 miles an hour, but no engine 
attained that speed. More recently we have stood on the 
footplate of an engine weighing with the tender 70 tons. 
Only two brake vans were behind the tender; everything 
possible was done to get the highest speed on a level in 
the least time, and only once was 72 miles an hour 
reached in two miles. We shall not be far from the 
truth if we say that our hypothetical train of 150 tons 
cannot attain a speed of 60 miles an hour until it has 
traversed at least four miles. Unless the brake gear is 
to be half pulled to pieces, a mile will be occupied in 
coming to rest. It follows, then, that our train must run 
five miles out of each hundred miles at an average speed 
of 30 miles an hour only. Then we have 95 miles run in 
95 minutes, and five miles done in ten minutes, or 105 
minutes for 100 miles. In order that the train may keep 
time, therefore, the 95 miles must be run in 90 minutes, 
which gives a speed of 63°4 milesan hour. This covers 
the first half of the run of 200 miles. When we 
bear in mind that the difficulty of attaining very high 
speeds seems to increase in something like the cube of 
the velocity, it will be readily understood how important 
this apparently trifling augmentation of speed becomes. 
We do not mean that the resistance augments in the ratio 
of the cube. We are referring now, not to resistances, but 
to the details of practical running, only too well known to 
every engine driver ; and we do not hesitate to say that if 
the traffic manager would rest content if the maximum 
speed of the train never exceeded 60 miles, the labours 
and anxieties of the locomotive department would be 
greatly diminished, and the safety of the public aug- 
mented. We cannot hope to impress those who have 
not had footplate experience with the difference between 
60 miles an hour and 638 miles an hour over a run of 
200 miles on a dead level. But even those whose 
practical experience is small, may realise what must 

appen on a road which has more or less steep gradients, 
and more or less sharp curves ; to say nothing of signals, 
of which little more than a glimpse can be caught, and 

Which it is often very difficult to pick up with certainty. 
With a load of 150 tons and a speed of over 60 miles 
an hour the fireman will find his hands pretty full, with- 
out looking out for signals at all, and a responsibility is 
thus thrown on the driver which does not help him to 
keep time. All these things must be borne in mind when 
We attempt to estimate the difficulties that are incurred 
In adding even a little to a velocity already unusually high. 
In the case we have supposed there would be the greatest 
possible temptation to reduce the ten minutes’ stop in the 
middle of the run, and if for that stop we substitute a slow 
down, the temptation will be still greater to ignore rulesand 
Sacrifice all considerations to the keeping of booked time. 

he point which we have endeavoured to illustrate, and 
on which we insist, is that under no possible circum- 
stances does the time-table time, or the time occupied in 
running any given considerable distance, represent, or 








nearly represent, the maximum speed attained, and of 
necessity attained. When we hear it stated, for example, 
that any given train runs at an average speed of 52 
miles an hour, it is safe to assume that many miles must 
be run at something more like 72 miles an hour than 
52 miles; the only possible exception being roads on 
which the traffic is so moderate that the line can be kept 
clear, while the gradients and curves are very easy. 

Let us now apply what we have said to the Preston 
accident; or, to speak more precisely, to the time-table 
of the wrecked train. Col. Yorke has given the times, we 
may confine our attention to a few figures only. The 
distance from Wigan to Preston is 154 miles; the time 
allowed is 16 min., rate 56% miles an hour. From Preston 
to Lancaster, 21 miles; the time allowed 22 min., or 
57} miles an hour. But these nominal speeds in no way 
correspond with the facts. To keep the booked time 
from Wigan to Lancaster, and at the same time to obey 
the order to slack down to ten miles an hour going 
through Preston, was to all intents and purposes im- 
possible. The average speed, as given by Col. Yorke, is 
about 57 miles per hour between Wigan and Lancaster, 
but the rule quoted in the report says:—‘‘ The speed of 
passenger trains not timed to call at Preston must not 
exceed ten miles an hour between Corporation Bridge 
Box and Maudlands Junction Box.” These two boxes, 
Col. Yorke explains, are No.1 and No. 5, and the distance 
between them, as given on the plan accompanying the 
report, is 1112 yards; adding to this the length of the 
train, makes the distance over which the limit of speed 
applies nearly } mile. Now, } mile at 10 miles an hour 
takes 4} min.; if no restriction existed this ? mile would be 
run in }min., and as time is lost by slowing down to 
10 miles an hour, and getting up speed again, it is evident 
that the slack through Preston is a dead loss of at least 
4 minutes. If Preston has to be passed at the time laid 
down—12.14 a.m.—the 4 minutes due to the slack must 
come off the preceding length. z.c., Wigan to Preston, 
making it 154 miles in 12 min., or 754 miles an hour. 
But the train had to start from rest at Wigan, and climb 
the severe gradients of 1 in 100, &c., a diagram of which 
is given on the plan, so that an average speed of 753 miles 
from Wigan to Preston is practically impossible; as a 
matter of fact, the train on the night of the accident lost 
1 minute between these two places. It is, therefore, 
pretty evident that the 4 minutes lost by the slack 
through Preston must be made up afterwards, and 
if the train passed Lancaster to time it must have 
run from Preston to Lancaster, 21 miles, in 18 minutes, 
or 70 miles an hour. But to average 70 miles an hour 
between these two places would require, for the reasons 
we have just explained, a maximum of over 70 for the 
greater part of the distance, because the speed could not 
be increased from 10 to 70 immediately No. 5 Box at 
Preston was passed. It is quite certain that at least 
two miles out of the 21 would be run before 70 
miles an hour was touched, and in saying this we 
probably allow more than we ought for the work of the 
second engine. Assuming that it took two miles after 
passing Preston to get the speed up to 70, and that the 
loss of time while the acceleration was going on was only 
half a minute, then the rest of the distance to Lancaster, 
19 miles, would have to be run between 72 and 73 miles 
an hour, to make up the half minute, and bring the 
average to 70. After passing Lancaster there is little 
chance of making up time. The line then enters the hill 
country, and full advantage is taken already of the down- 
hill piece from Shap Summit to Carlisle by timing this 
length of 81} miles to be run in 31 minutes. Some time 
must be got in hand to allow for slowing into and stopping 
at Carlisle ; if two minutes be required for this, it makes 
the average speed from Shap Summit 644 miles an hour. 
Col. Yorke very truly says that the task set to the 
men working this train was one that required ‘very 
skilful driving and firing ;”’ but do any two engines exist 
which are capable of running a train so timed from Wigan 
to Lancaster with proper observance of the rule as to 
slack through Preston; and keeping in view the fact that 
the engines have an hour's hard work before them after pass- 
ing Lancaster. We feel certain that the task is impossible. 

Much more might be said on this subject, but space 
fails us, and something remains to be urged on a point 
usually wholly neglected. We very often hear it stated 
that such and such a train loses time, it is true in climb- 
ing banks, but that it can readily make up for this in 
running down hill. We have considered this from one 
aspect in an article on compensating gradients, which 
appeared in our issue for Nov. 22nd, 1895, but that 
article did not, nor was it intended that it should, 
insist on the practical fact that under no possible 
circumstances can acceleration take place in an in- 
stant. A train which reaches the top of an incline 
at 30 miles an hour will take a surprisingly long time 
in doubling that speed, even when running down hill 
with full steam on. Of course it may be urged that 
its momentum will aid in reducing the loss of time 
up a succeeding incline. But the effect is really very 
small. The noteworthy fact about all high speed work 
is the extreme ease with which time may be lost, and 
the difficulty of making it up again. Take, for example, 
a train running at 55 miles an hour; by increasing the 
speed to 60 miles an hour one minute will be made up 
in every 11 milesrun. We often hear of drivers making 
up time. The practice exists merely in theory, for 
reasons which we have, we hope, made sufficiently 
obvious. If those traffic managers and others, who 
are responsible for time-tables, would only bear in 
mind that there is no such thing as a constant 
train velocity extending over more than a very few miles, 
and that every section of a railway has a speed peculiarly 
its own, which cannot or which must not be exceeded, 
a great advantage would be gained, locomotives would 
be less heavily taxed, risks would be eliminated, and a 
very considerable money saving would be ensured. It 
1s impossible to believe that there was any adequate 
realisation of the facts by he or those who prepared the 
time-table of the Highland express. To insist upon a 





reduction of speed to ten miles an hour through Preston, 
while allowing only 88 minutes for the run of 364 miles 
from Wigan to Lancaster—the train starting from Wigan 
—was to ask for an impossibility. How are we to 
explain the fact that experienced men should commit 
such a blunder? Theanswer must be, we fear, that traffic 
managers donot understand locomotive engines, and have 
not hitherto cared to acquire very necessary information. 








ACETYLENE AS AN EXPLOSIVE. 


THE employment of acetylene for illuminating purposes 
has been extending considerably in France during the past 
few months, and a large number of companies has been 
formed to exploit appliances which will permit of users 
manufacturing theirown gas. The new illuminant has 
the more readily secured popular favour because the large 
consumer has long been looking for a more convenient and 
cheaper method of lighting than ordinary gas, petroleum, 
or electricity. It was believed that this had been found 
in acetylene, which gives a much greater illuminating 
power than ordinary gas; and as the cost of produc- 
tion is regulated entirely by the price of calcium 
carbide, it was held that, with the enormously extending 
manufacture of this material, the acetylene would, in 
course of time, become much more economical than any 
other form of illuminant. Besides, the fact that users 
would be able to manufacture their own gas led them to 
give an especially enthusiastic welcome to a system which 
would render them independent of the gas monopoly and 
the petroleum duties, and would enable them to secure a 
much greater lighting power at a smaller cost. At the 
moment when consumers first began to show a predilec- 
tion for acetylene, the question naturally arose whether 
the new gas was perfectly safe. It was known that under 
certain conditions it had an explosive force; but the 
makers of the different appliances for producing the gas 
claimed that, with the ingenious methods adopted for 
preventing any sudden expansion of gas, no danger what- 
ever was tobe feared. The scientists, too, who have been 
giving a good deal of consideration of late to acetylene, 
approved of the use of the gas if sufficient care were 
taken in its employment; and with a view to securing 
perfect safety a series of rules and regulations has 
lately been put in force. In spite of these rules, however, 
the acetylene users have had their confidence severely 
shaken during the past few weeks by two explosions that 
have been attended with fatal results. First, an apparatus 
employed in a café at Lyons exploded, completely wreck- 
ing the premises, and killing two persons and injuring 
several others. Last week yet another accident took 
place, when a steel receptacle containing liquid acetylene 
exploded at the works of M. Raoul Pictet, Rue Cham- 
pionnet, Paris. A part of the works was blown down, 
two workmen were killed, and another injured, and not a 
pane of glass was left in the windows of the large block 
of buildings. The effect of the explosion was very much 
like that of dynamite. The unfortunate workmen were 
torn to pieces, and parts of their bodies were scattered 
about the yard. The flesh was blackened by a substance 
which had penetrated into the skin, and this has enabled 
the experts to formulate a plausible theory as to the cause 
of the explosion. 

The significance of these two accidents lies in the fact 
that they have arisen from entirely different causes. At 
Lyons the explosion was occasioned by acetylene gas, 
but as the apparatus was entirely destroyed there is no 
means of ascertaining how it had taken place. At the 
works of M. Raoul Pictet the steel receptacle contained 
liquid acetylene, produced under a heavy and con- 
stant pressure. For some time past there has been a 
good deal of discussion as to whether acetylene in the 
liquid or gaseous state is preferable. By far the majority 
of experts are in favour of generating the gas in an appa- 
ratus. This is done by the automatic opening and closing 
of a tap which regulates the admission of water to the 
calcium carbide so as just to keep the gas-holder full. 
They maintain that this is a much safer means of utilising 
acetylene than by liquefying it under pressure and storing 
it in steel receptacles. In fact, many companies refuse 
to have anything to do with liquid acetylene under the 
impression that the danger of handling it is too great. 
M. Pictet, on the other hand, is in favour of the liquid, 
as he argues that the danger arises solely from the im- 
purities contained in the acetylene, and that these 
impurities must be removed by special processes before 
the acetylene can be liquefied without leaving a residue. 
He contends that another enormous advantage lies in 
the convenient and portable form of the acetylene 
receptacles, which may be conveyed any distance ready 
for use, and will, in course of time, be purchased at any 
store as required. There is, he asserts, less danger to be 
feared from liquid acetylene than from liquid carbonic 
acid, for this latter will only liquefy under pressure of 
65 or 70 atmospheres, while acetylene requires a pressure | 
of not more than 12 atmospheres. Nevertheless, there 
are two million carbonic acid cylinders circulating on the 
railways, and vet accidents from this cause are very rare. 
The experiments that have been made by MM. Barthelot 
and Vieille, the chief engineer of the French Explosives 
Department, would seem to bear out some of the argu- 
ments of Monsieur Pictet, but they still show that 
liquefied acetylene is more liable to explosion than the 
gas, and this has been r-peatedly insisted upon by 
M. Berthelot, who has made several communications on 
the matter to the Académie des Sciences. They took 
two steel receptacles, each of a capacity of about a litre. 
and filled one with gaseous acetylene under a pressure of 
10 atmospheres, and the other with liquefied acetylene 
with a density of 3, that is to say, of 300 grammes 
to the litre. The cylinders were dropped first of all 
from a height of six metres on to a steel anvil, and no 
explosion ensued. They were then broken by a hammer 
of 280 kilos. in weight, falling six metres. The com- 
pressed gaseous acetylene did not explode,’ but in 
the other cylinder an explosion took place after 
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an almost imperceptible interval. This, it is supposed, 
resulted not from the pure acetylene, but from the 
mixture of the explosive impurities in the acetylene 
with the air the moment they were freed from the 
cylinder. The inflammation of this gas is believed to 
have resulted from the sparks flying from the pieces of 
the steel receptacle when it was broken. Then a 
wrought iron bottle was taken enclosing another contain- 
ing gaseous acetylene compressed at ten atmospheres. 
It was fired at with a gun, and the ball penetrated the 
outer bottle and dented the inner one. No explosion 
followed the shock. A similar bottle was then filled 
with liquid acetylene, and a charge of 1:5 gramme of 
fulminate of mercury was fired inside. The bottle ex- 
ploded with great violence, and the effects were exactly 
the same as with other explosives. It therefore appears 
that acetylene in its liquid form is much more liable to 
explode than in its gaseous state, even under a pressure of 
tern atmospheres. It is, however, still a question 
whether the liquid employed in the experiments was 
absolutely pure, and whether, as M. Pictet says, there 
was not a residue of impurities that would facilitate an 
explosion. 

M. Pictet claims that by his process the liquefied acety- 
lene is absolutely pure, and if that be so, his theory, as 
well as that of other experts, is shaken by the fact that 
one of his receptacles should have exploded. The gas is 
liquefied in a Cailletet cylinder, under a constant and 
uniform pressure, a condition which is held to be indis- 
pensable for transporting acetylene over long distances. 
These cylinders are made of nickel steel, and are tested 
to 250 atmospheres. The material used is so tough that 
a cylinder having a capacity of 12 litres does not weigh 
more than 21 or 22kilos. Inareceptacle of this capacity, 
it is only possible to put in 4 kilos. of liquefied acetylene, 
as some allowance has to be made for its enormous ex- 
pansion. M. Pictet has had the idea that these cylinders 
would be sold in all the stores, and would be taken home 
by the consumers, and, after being fixed to a regulator, 
would be connected by pipes with the burners. The 
pressure in the cylinders would be sufficient to force 
the last drop of liquid into the regulator, where it 
would be volatilised. It was a receptacle of this des- 
cription, though of much larger capacity, that exploded 
in the works in the Rue Championnet. In the form 
of a steel shell, it was about a metre in length, and 
had an aperture of only 3 millimetres, which was closed 
with a screw plug. No one knows the exact state of the 
cylinder, but it is presumed that it must have been full at 
the time of the explosion. This is suggested by the fact 
that the substance which penetrated into the bodies of 
the unfortunate workmen is apparently a greasy bye- 
product that rises on the top of the liquid acetylene, and 
this grease can only be produced by a large quantity of 
the liquid. Consequently the cylinder must have been 
full. The explosion is believed to have been caused 
by one of the hands closing the screw plug and 
then trying to open it again. A few minutes before 
the accident a man from the engine room close 
by entered the gasholder room and saw one of 
the deceased workmen screwing down the plug, and as a 
spanner was found among the débris, it is presumed that 
he tried to unscrew the plug by this means, during the 
process of which he over-heated the metal to an extent 
sufficient to ignite the liquid. This is the opinion that 
has been formed by M. Charles Girard, of the Municipal 
Laboratory, who, in conjunction with M. Vieille, is about 
to draw up an official report on the accident. This 
accident, and the many conflicting theories that are being 
put forward to explain it, show that the explosive character 
of acetylene in its different forms is still imperfectly under- 
stood. That danger exists in the storage of acetylene as a 
liquid, and in a lesser degree as a gas—as is proved by 
the unexplained accident at Lyons — there can be no 
doubt, and this was lately recognised by M. Vieille, who 
promulgated a number of regulations for the use of 
acetylene. Under these rules anyone employing an 
acetylene apparatus had to send a description of the 
installation, together with plans, to the Prefecture of 
Police, and once the sanction was obtained the user was 
bound to place the apparatus either in the open air or in 
a thoroughly ventilated and well lighted room. It was 
not allowed under any circumstances to be placed in a 
cellar. Cylinders containing liquefied acetylene had to 
be put in the open air, and had to be covered with an 
outer envelope to protect them from the sun, at the same 
time that sufficient air space was left between the cover 
and the cylinder. Moreover, all the cylinders had to be 
submitted to official tests before they could be employed 
for the storage of liquefied acetylene. That these rules 
are not excessive is proved by recent events; and it is 
evident that a further acquaintance with acetylene is 
— before the new gas can be employed with absolute 
safety. 








LOCOMOTIVES IN THE UNITED STATES. 


THE following table is published in Poor’s Manual :— 
Equipment of United States Railroads. 


Rolling stock. 














Year. Locomotives. | Baggage, | 

| Passenger. | mail, andex-| Freight. 

| } press. | 
78. 16,445 | 11,683 | 4413 | 428,018 
1879 — lw 17,084 | 4519 | 480,190 
1880 17,949 4786 | 589,255 
1881 | 20,116 4976 | 648,295 
1882 | 92114 | 5566 = | 780,451 
1883 23,628 | 5848 778,663 
1884 | 24,587 } 5911 798,399 
1885 | 25,987 | 6044 805,519 
1886 | 26,415 6325 | 845,914 
1887 | 27,643 | 6554 | 950,887 
1888 | 29,398 [ e827 1,005,116 
1889 | 81,041 7053 1,051,169 
1890 32,241 7258 1,061,970 
1891 | -34’099 | 7868 1/110,304 
1892 | 85,099 7880 1,159,040 
1893 36,486 | 7805 | 1,203,476 
1894 36,784 7921 | 1,228,799 
1895 87,090 | 7891 | 1,280,817 











HAULAGE ROPES—METHOD OF CALCULATING 
FRICTION. 
By C. F. Scort. 
Ear Ly in 1893 I had occasion to ascertain the working load upon 

a hauling rope, and experienced considerable difficulty in obtaining 
a rule or formula —S to the peculiar arrangement by which 
the rope worked. e following are a few of the particulars :— 

Mvevage Welsnt of fall tah... 25, os ous ce te ne 

Number of tubs in a set at att Mee ae Oe nee 

Total weight of set, 14°5 x 

Number of bottom rollers 

Binding sheaves .. .. 

Binding down sheaves ne ee aa ee, tek! de, wee 

SM MRRNUMR 205s Wic< Aah os wed ac"om ch~, URW le cee 

ee er ere tae 

Heaviest gradient... .. .. 1. ss os 1 in 13°38 for 305 yards 

I had to allow, in the absence of any direct rule, for the friction 

on the various sheaves and rollers, square turn, and heavy drift, 
down which the rope worked to reach the bottom seam. This 
allowance I put down as :— 








Cwt. 
MUNORE SG ca 25, ce.. oh ee 6h S080 Oke ea a ee 
Say ,4, for friction.. pidice (ak: (Mel? <0) aac ae tine 4°95 
410°95 
Say friction on roller sheaves, &c. .. 1°22 
eR Se ee ea 
Heaviest gradient lin 13 .. J of 412°17 = 31°7 cwt. 


Working from these details, and taking the average of three 
authorities and sundry ropemakers’ approximate rules, the working 
load worked out to 29 cwt. I was not satisfied with these results, 
and determined to obtain, if possible, some direct information 
upon the point by asking the question through the columns of the 
Practical Engineer. Iwassuccessful, and thinking the information 
might be useful to other members of this Association, my friend, 
Mr. F, Eastmead, of 39, Victoria-street, Westminster, gave me 
most cordially permission to publish in the Journal the calculations 
he made for me. I may say here that he had made several expe- 
riments to ascertain the friction ropes would have to overcome in 
travelling round sundry pulleys necessary to work the hydraulic 
lift in the Blackpool Tower, which he erected. The following is 
the paper he so kindly sent me :— 

The loss of work due to the friction of the spindle is found by 
multiplying the pressure on the wheel P by the coefficient of 
friction U. Thus, 

Loss = P x U. 
The equivalent pull on ropes is found by dividing this by the 


ratio between the pulley diameter and spindle diameter. 
Seuss 
This extra pull on rope due to friction = : ad u. 

ratio 


The pressure on wheel is found as follows :— 





DIRECTION OF PRESSURE ON WHEEL. 


Set out A B and A C, representing the angle made by the rope. 
Mark off A Eand A F to any scale, say lin, = 1 ton, representing 
the pull on the rope. Draw F D parallel to A E, and E D parallel 
to AF; then A D represents to the same-scale the pressure on 
pulley—add to this the weight of wheel itself when spindle is hori- 
zontal. The loss of work due to bending a rope 
round a pulley may be taken, if the rope bends 
half round the pulley, thus:—(see sketch) to be 
151b. for every ton load in each end of the rope ; if 
P and P be each 1 ton, a weight of 15lb. must be 
added to P to make it go round—neglecting spindle 
friction. I allow a factor of safety myself of 10 to 
1 for ropes—direct winding—and make the pulley 
diameter = 19 times the circumference of rope. 

(A) The coefficient of friction U is taken as ‘15 

of the pressure on spindle. 
28 coal tubs at 14°5 ewt. = 406 ewt. = 20°83 ton® 
Assumed weight ofrope .. .. .. "4 
—. P P 
20°7 ;, 
So, for calculation, we shall take pull on rope to be— 


ae = 1°59 tons, or 3560 lb. 


© 


(B) We may assume that the rope lies on the fifty bottom 
rollers, with just pressure enough to drive them ; in this 
case there is no loss from bending the rope, but assuming 
weight of roller to be 561b., we may take the pressure on 


the spindle to be 601b. - 
Ratio of roller diameter to spindle diameter |= 23:1: 1, 


Extra pull on rope due to friction = 50 (% 19) = 360 1b. 
(H) The six drum sheaves have a pressure of, say, 

Pull on rope x ‘1 = °159 tons = 356 1b. 

Ratio of drum diameter to spindle diameter 

Extra pull on rope = 6 (x 
Pressure, say, = same as H = 356 lb, 


WY 97:1, 
1°75 


= 33 Ib. 

(I) Upright sheave. 
Ratio = a = 5°33: 1. 
Extra pull on rope = <- = 10 lb. 

(C) Pressure = say, pull on rope x *27 = 356 x ‘27 = 960 1b, 

Ratio = 6 = 18-4:1. 

oO 7 “BA, 

(D) Pressure = 3560 x 1°41 = 5040 lb, 
Ratio= AS = 18-4:1. 


5040 x “15 — ain, 


Extra pull on rope = 


Extra pull on rope = 


14 
(G) Pressure = same as D = 50401b, 
Ratio= 34 = 13-6: 1. 
2°5 
Extra pull on rope = Rd = 55°6 lb. 
(F) Pressure = load x ‘27 = 3560 x ‘27 = 960 lb. 
Ratio= 73 = 112:1. 
2°5 : 
Extra pull on rope = bd an = 12°851b, 
(E) Load same as F = 960 Ib. 
Ratio= 4 = 18-8: 1. 
Extra pull on rope = = 5 = = say, 8lb. 





=—=—: 
Frictional losses deduced to their equivalent pull on rope: 
36000 
83°00 
10°00 
7°84 
41-00 
55°60 
12°85} 
8°00 





528 °29 


Weight of tubs 3560°00 





4088 °29 1b. = 1°83 1b 

Loss due to bending ropes.—If we take the work done j . 

the ropes eer y round the sheaves in the systen n bendin, 
a 


bending h he ual to 


f round three sheaves, we shal! be about right, 
Load on ropes = 1°83 tons, 
1°83 x 15 


Loss at 15 Ib, per ton = 3 ( 2249) = 3 (0122) = -0366 tons ; 
say, ‘04, 
? 83 
So total load on rope = < _ Dh 
1°87 tons 


Breaking strain for machine winding should be seyen eis 
working load=13 ‘09 tons, say, a 2in. patent steel rope by Cradock, 
which gives 14°5 tons. The result shows the weight | assumed for 
the rope to be too great; 16 tons would be nearer the mark 
This, however, will make very little difference to the ultimate 
result. The following are the formule for a rope passing over a 
pit-head winding pulley :— 

Let w = weight of cage and tubs, in tons. 
W = weight of rope, in tons, 
r = frictional loss in spindle, in tons, 
‘b = loss due to bending rope, in tons. 
ratio between pulley diameter and spindle diameter, 
Then fr= 2(w + W) x ‘15 _ “3 (w + W) -  (l 
R R 
i ba 15 

fb=wt+W+fi x oa a ae: 

or, putting in the value of 7 just found in (1), 


wid 


y 
” P i 
I 


a 


os ,, ‘8(w+W). 15 
=wt+W+ k x mao" (3) 
So pull on rope on engine side of pulley = w+ W +/+ fh, 


If there is a binding pulley at the bottom also, pull = wv + W + 
1°75 (fr+ fb). Take the load to be lifted + an assumed weight 
of rope. The load on pulley spindle will be twice this; so calcu- 
late the frictional loss as shown above. Then add this frictional 
loss, or ‘‘ extra pull” due to friction, to the loads—cage, &c., and 
ropes. This will give you the pull on the engine side of the pit- 
head pulley. Then for each ton of this pull add 15lb., which is 
‘extra pull” due to the stiffness of the rope, and you have the 
total pull on rope. For direct winding you should take a rope 
giving a breaking strain ten times this load. 

Putting this concisely we have— 
Pull on rope = cage and tubs + rope + frictional loss + loss due 

to bending. 
Frictional loss reduced to a pull on rope :— 
2 (cage and tubs + rope) x ‘15 
Ratio 
Loss due to bending (this comes out in tons) :— 


15 
Cage and tubs + rope + frictional loss x 55 i tons, 
(na tons) (In tons) (Jn tons) 


If there is a binding sheave at the bottom too, pull on rope = 

cage and tubs + rope + 1°75 (frictional loss+ loss due to bending). 

It will be seen that Mr. Eastmead’s total load on rope is much 

higher than mine ; this will be accounted for by his— 

Assumed weight of rope being higher .. .. .. 

50 bottom rollers against my 23, and the assumed 

weight of each at 561b., whereas the actual 
weightis18lb .. .. ter mae’ 


In A equation 


In B equation 


These differences are, however, of no moment, as it is not for 
accuracy of figures, but rather for the value of the equations that 
Mr. Eastmead’s paper is useful.—Jowrnal of the British Society of 
Mining Students. 








SUCCESSFUL USE OF WATER METERS IN 
AMERICA 


ANOTHER successful introduction of water meters is reported 
from Atlantic City, N.J. At the beginning of this year the con- 
sumption of water there was rapidly increasing, the first three 
months of the year in order showing increases respectively of 
278,000, 632,000, and 874,000 gallons daily over the corresponding 
months in 1895. The total consumption of the city in March, 
1895 was only about 4,400,000 gallons daily, so that there was 
an increase of 20 per cent. in one year, while the rate of in- 
crease was also rapidly mounting higher. This uncalled-for 
waste of water not only was greatly increasing expenses at the 
pumping station, but called for the construction of another force 
main from the pump station to the city, and threatened to exhaust 
the available amount of water at the present source of supply. As 
any enlargement of the plant or increase of the supply would have 
been very expensive, it was determined to attempt to control the 
excessive consumption somewhat. i : 

Atlantic City is practically a suburb of Philadelphia, and is 
visited in the summer season by immense crowds of excursionists 
and visitors, who are attracted by the excellent surf bathing, but 
care nothing about the municipal problems of Atlantic City. 
Under these circumstances any attempt to control waste of water 
without the use of meters was not to be thought of. At the opening 
of the spring there were 350 meters in use on the service taps in 
the city. This number was increased during the spring and early 
summer by 1500, or until nearly 70 per cent. of the services were 
metred. The effect was immediate. April showed an increased 
consumption of only 72,000 gallons daily over April, 1895. May 
showed a decrease of 134,000, June a decrease of 900,000, July a 
decrease of 944,000, and August a decrease of 1,440,000. gallons 
daily, or a reduction of 19 per cent. of the consumption in 1895. 
The transient nature of the population renders it impossible to 
per capita consumption at all accurately, but there has been no 
complaint of insufficient use of water. . 

In studying this result it must be taken into account that ~ 
only have expensive enlargements to the pumping station an 
supply been rendered unnecessary, but the consumption during 
the year has been equalised. In the first five months of 1895 the 
average daily consumption was about 4,500,000 gallons, and Ry 
August 7,708,000, or an increase of 70 per cent. In May, 1896 
after the effect of the meters was evident, the average daily con- 
sumption was 4,600,000. In August this rose to 6,300,000, or a 
range of only 37 per cent. What this range would have been 
without meters cannct be said, but the equalisation is sufficient to 
render the operation of the pumping station much simpler.—Z/e 
Engineering Record. 








CrysTaL PALace OLD StupEnts’ SocteTy.—The second enanel 
dinner of this Society will take place at the Trocadero Restaurant, 
Piccadilly-circus, on Wednesday, 28th October, at 6.30 for Me G. 

recisely, when the chair will be taken by the President, y cho 
faxwell Lawford, Assoc. Mem, Inst. C.E., Vice-President © 
Society of Engineers, 
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EXPRESS COMPOUND LOCOMOTIVE, IMPERIAL- 
ROYAL AUSTRIAN STATE RAILWAYS. 


THE locomotive illustrated in this and our last issue may be 
taken as the most advanced type of express locomotive in Aus- 
trian practice. 
resemblance to the Italian express engines of the Strade 
Ferrate del Mediterraneo, combined with the prominent 


characteristic of M. Polonceau’s Paris-Orleans locomotives: | 


duplicate steam domes, connected together by an outside dry 
pipe. It belongs to what is known as the “Series 6,” designed 
in 1893 by Mr. Karl Gélsdorf, locomotive superintendent of 
the Austrian State Railways, and of which type there are 
now 46 locomotives in regular service upon the important 
sections of Vienna-Eger, Vienna-Prag, and Vienna-Salzburg. 
It is over the Vienna-Linz route that these engines haul the 
Oriental Express—Paris to Constantinople. 
tions the ordinary express trains average 15 to 18 coaches, or, 


say, 240 tons, to which the locomotive and tender add | 


93} tons, or 3334 tons in round figures. With such loads the 
practice of compounding should be productive of appreciable 


economies, but Mr. Gélsdorf was inclined to the dictum— | 


emitted some years ago by the venerable M. Polonceau and 
since become famous—that there would be little economy in 
the long run, when the complication of added mechanisms 
would tend to distract the driver’s attention from his look-out 
duties at critical moments, and that the driver already had sufii- 
cient to attend to without adding more to his manual opera- 
tions. The Austrian engineer, however, although admitting 
that the continental driver must be more intelligent and 
better paid to manipulate the extra parts necessary for the 
starting of compound machines, sought to build engines 
having compounded cylinders, but without any added gears 
for starting, beyond those 
generally employed for the 
steam distribution in single- 
expansion locomotives. 

The first compound so con- 
structed from his designs was 
for freight traffic on the Aus- 
trian State Railways. This 
locomotive was built at the 
Wiener-Neustadt shops, and 
fulfilled every expectation con- 
cerning safety and promptitude 
of starting. The economy of 
fuel and general efficiency were 
such that eight of these com- 
pounds were put into service 
in 1894 and some 40 more in 
1895. At present,as previously 
remarked, there are 46 com- 
pound locomotives of “ Series 
6” in service and four more 
in course of construction. 
Besides these ‘Series 6” there 


are—in October, 1896—109 
employed in working the 
passenger, goods, and local 


traffic on the State railways, 
exclusive of 22 on other Aus- 
trian railways. There are also 
119 more of the same system 
upon order and being built for 
different railways of Austria. 
To give an idea of the extent 
of development of this com- 
pound system in Austria as 
compared with other countries, 
it may be remarked that the 
total engines mentioned above 
—300—will exceed by 49 the 
total compound engines of all 
types at present existing on 
all the principal railways of 
France. We may also men- 
tion in passing that the 
Gélsdorf starting system is 
being applied to a freight loco- 
motive of the Altoona line on 
the Pennsylvania Railroad,and 
about 200 compounds of this 
system are at present working 
on different Russian railways. 
The engine under notice is 
powerful, as will at once be 
judged by its grate area of 31-2 
square feet, and its fire-box 
heating surface of 118°3 square 
feet—which is little short of 
that in the square-top Belpaire 
fire-boxes of the Belgian State 
Railways—while its total heat- 
ing surface of 1673 square feet 
considerably exceeds that arranged for in any single-boiler 
express engines employed in Belgium and France, and its 
boiler as a reservoir for steam at a normal pressure of 191 lb. 
is increased by two capacious domes and their connecting 
trunk, a practice of augmenting the clothed surfaces pro- 
jecting from the boiler and impinged on by the cold air, which 
is, nevertheless, not considered to occasion any loss of heat. 





The boiler is of exceptionally large diameter, even for a | 


continental express engine, the outside diameter of the back 
ring, 55°8in., having been made permissible by raising the 


axis of boiler to 8ft. 54in. above the rails, and so clearing the | 


driving wheel flanges in the manner shown by the cross 
section. This elevated centre of gravity—3}in. above that in 
Mr. Worsdell’s new inside-cylinder engines—serves also to 
lift the ashpan clear above the trailing coupled axle. The 
fire-box back-plate and shell, being inclined outwards to the 
foundation ring, a maximum length of 8ft. 10in. is attained 
within the fire-box shell, which approximates to the length 
of Belpaire fire-boxes used on Belgian lines. The tubes, 
14ft. 5in. long, although considerably exceeding in length 
those of Belgian and most French locomotives, are still 
much shorter than the flues of Paris-Orleans boilers— 
16ft. 10in. Including smoke-box, the barrel is 18ft. 2in. 
long ; while, over all, the whole generator measures 27ft. Sin. 
The boiler sheathing is discontinued at the smoke-box. 
Owing to the great height of the boiler the cab windows 
have had to be placed low to each side of it—a convenient 
arrangement in roomy cabs having, as this engine has, an 
inside width of 8ft. 4in. 

The reversing gear is worked by a screw, and the regulator 
in the forward dome by a lever against a sector disposed in 
the manner of most reversing levers. The circular fire-hole 
ring is closed by a door whose hinge-pin is continued upwards 


In general external appearance it bears some | 


On these sec- | 








| and formed into a very convenient handle with wooden end. 
A front bogie truck, having 8ft. 10in. between its axle 
| centres, is a fine leap from the ordinary practice, the con- 
| ditions fully permitting its application—and this long base of 
| the truck wheels, while well within that of the drivers, adds 
necessarily to the smooth running of the engine, and lessens 
| the work on the bogie-pin by reason of the increased base of 
| triangle of which the pin is the apex. In regular service 
trains are taken round curves of 414 yards radius at a speed 
of sixty miles an hour. The bogie-pin is placed 9}in. behind 
| the middle of the cylinders, in a position where the counter- 
| thrust of the pistons is somewhat less rigidly withstood than 
| when the pin is set farther in alvance of the source of dis- 
| turbance. 
(To be continued.) 








COAL CLEANING MACHINERY AT ABER- 
AMMAN COLLIERY. 


Axzovt 150 million tons of coal were used last year for home 
consumption, of which about 28 millions were burned in 
private houses and 120 millions consumed in the manufac- 
turing industries. A large quantity of the 120 millions was 
used in the manufacture of illuminating gas, or for the pro- 
duction of metallurgical coke; and for these two purposes, 
through the introduction of ‘inclined retorts” in gas works 
and modern ranges of coke ovens at blast furnaces, an exten- 
sive demand has been created for small clean coal, making 
the mechanical manipulation of the coal, to size and clean it 
thoroughly, a leading factor in coal mining, quite as important 
as the improved machinery to “win” the coal underground. 
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COMPOUND AUSTRIAN LOCOMOTIVE 


So much is the cleaning and grading of the coal now recog- 
nised as an advantage and aid to dividends, that at several 
of the best managed and most economically worked collieries 
systems of sorting have been arranged to size the fuel into 
nearly twenty varieties, and these improvements in the 
mechanical means of cleaning coal are of the utmost import- 
ance from a commercial] and economical, as well as from an 
engineering, point of view, as quite 30 per cent. of the coal 
worked out in Great Britain has been left as waste in the 
mines, so that 30 million tons per annum can be made dis- 
posable by the means we have indicated, apart from the ever- 
increasing demand for small coal caused by the adoption of 
mechanical and smoke-consuming stokers. 

The installation of coal-screening plant which effects the 
screening and cleaning processes at the Aberamman Colliery, 
as herewith illustrated, consists firstly of a ‘‘ creeper,” page 409, 
to take the coal tubs as they are brought to the pit bank to 
| the “tipplers,” pages 409 and 418, which pass the coal 
| gradually and gently to the shaking screens, page 418, which 

in turn deliver it to the jiggers, page 409, and so on to the 
picking belts, which will be illustrated in our next impres- 
sion, where all slaty and stony pieces, “pinks,” “whites,” 
or pyrites are picked out. The Aberamman Pit is the pro- 
perty of the Powell Dufiryn Coal Company, and the plant has 
been erected by the New Conveyor Company, Smethwick. 
| We commence the publication of the illustrations this week, 
| and shall give more in another impression. 
| The creeper is formed of two cast steel chains of the design 
shown, 15in. pitch, with “hooks” on a number of the links 
| to catch the axles of the tubs, and by this means the tubs 
are conveyed automatically to the revolving tipplers. The 
creeper chains work over hexagonal wheels fitted with 
hardened steel sprockets or drivers to engage the two chains, 











and the chains, as they are moved up the incline to the 
tippler platform, are carried on flanged rollers running loose 
on both the up and down runs. This mechanical «chain 
creeper” or conveyor delivers the full tubs of coal into the 
tippler frame, which is made of two cast steel rings S8ft. Gin 

in diameter, turned on the sides and face of the periphery, 
These heavy rings are bound together by din. by din. angle 
irons, and the sides are made of 4in. plates. The tubs are 
held in position as the tippler revolves to tip the coal on the 
screens by means of 44in. by 4#in. guide rails running from 
end to end of the tipplers. The mechanism which auto. 
matically starts and stops the tipplers consists of a weighteg 
crank lever keyed on the rocking shaft, which also forms the 
clutch lever to throw the clutch into gear, and it also with- 
draws the stop connected to the disengaging shaft. A catch 
or pivoted ball catches the lever, keeping it in position unti} 
the tippler has completed the revolution, when it is knocked 
clear by a mechanical device which withdraws the clutch 

through the agency of a balance-weight, thus bringing the 
tippler to rest to receive another tub; and the same motion 
is repeated to tip six tubs of 35 cwt. each per minute, or 
eighteen tubs per minute on the three tipplers. The coal ag 
it is delivered on the screens falls or slides down the bars, 
the large coal passing to the jiggers, while the screenings 
drop through the meshes of the screen bars to the curved 
conducting shoots under, down which the screenings fall 
into the “ billy-fair-play” boxes, page 418. The billy boxes are. 
Tft. long by 4ft. Gin. wide and 1ft. 3in. deep, tapering outwards 
to 2ft., to deliver the screened coal, after it is weighed, to the 
6ft. wide conveyors under them. In South Wales these 
automatic “‘billy-fair-play’’ boxes and spring-balance weighing 
machines are provided to weigh the exact quantity of small, 
duff, or dross in each tub sent to the pit bank by the colliers; 

and this is an inducement to them to be careful to win only 
large coal, as they are not paid for what passes through the 
screens to the “ billy-fair-plays.” To effect the automatic 
weighing of the small which passes through the screens, the 
outlet doors in the bottom of the billy boxes are provided with 
cranked levers keyed on the spindles, which are fitted with 
weights and suspended by hangers and rods, to which are 
fixed the spring-balance weights, with dials 24in. diameter, 
graduated by 7 Ib. divisions to 15 cwt., and as the quantity 
of small from each tub is recorded, the check-weigh- 
man pulls a lever and the screenings or small pass from 
the billy boxes to the 6ft. wide conveyor, to be carried 
to the railway wagons. The screens over which the large 
coal passes are fixed at an inclination of 6 in 12, and are 
15ft. 6in. long by 6ft. wide, formed of side plates 2lin. deep 
at top, tapered to 15in. at bottom and 4in. thick, with a 2in, 
by hin. beading round top, and a Qin. of dead-plate at the 
top and 2ft. 7in. at bottom, the dead-plates being jin. thick. 
The screen bars are in one length of 12ft. and din. deep by 
3in. thick, tapering to gin. and lin. mesh, kept in place by 
tapered washers strung on four lin. diameter bars passing 
transversely through the screen bars and side plates, and 
supported at each end by angle irons 3in. by 3in. by tin, 
disposed back to back and riveted to each other and to the 
dead-plates by Zin. countersunk rivets. The side plates have 
3in. by 3in. by sin. angle irons riveted to the outside bottom 
edge, to which the coal-conducting shoot shown under them is 
attached. The screens are supported by 6in. diameter shafts 
at top and Sin. by Gin. by din. cross girders at bottom end. 
The adjustable shafts are 5in. square, shouldered and turned 
to 44in. diameter, with 5in. bearings; the bearings are cast 
iron, 9in. sole to centre 6in. wide, with lugs cast alongsides 
to grip the Gin. girders, and are secured by four 1}in. bolts. 

The screened coal shoots are made of in. plating and 4in. by 
4in. by din. angle irons, and have 4in. by 4in. by }in. angle 

irons along top outside edges to attach to the angles on the 
screen, and are supplied with 2hin. by 2sin. by gin. cross 
angles, and an opening in bottom 3ft. Gin. long for delivery 
of the screened coal into the billy box:s. The coal passes 
from these stationary screens to the jiggers—page 41S—or 
shaking screens, which are 7ft. long by 7ft. wide at top, 
tapering to 4ft. Gin. at bottom end. The top dead-plate is 
1ft. 44in. long and bottom 1ft. 6in. long and gin. thick. The 
side plates are fin. thick and 12in. deep, with a 3in. by jin. 
beading round top edge, and framed to dead-plates with din. 
by 4in. by 4in. angle irons and countersunk rivets. Between 
the dead-plates an angle iron frame is fixed, riveted to the 
side plates and disposed back to back and riveted to the 
angie irons fixed to the dead-plates. This frame supports a 
third plate jin. thick by 44in. long, which is fixed so as to be 
easy of removal when required to be replaced by a different 
perforated plate. Four forgings 4}in. by 1}in. are riveted to 
the side plates by in. rivets with ends swelled to 3in. at top, 

and bored for 2in. pins for suspending the jiggers from the 

hangers. The bottom ends of the back pair of forgings are 
swelled to 3in., and have 2in. pins to take the end of the 
excentric rods. Each of the three jiggers are driven by two 
excentrics with a stroke of 8in., and are 6in. bore. The ex- 
centric rods are 3in. diameter at centre, tapered to 2in. at 
ends, and fixed to the sheaves with tapered key at one end; 
and the other is fitted with brasses bored to 2in., and 7ft. Yin. 
centres. The jiggers are suspended from 4in. diameter 
shafts 12ft. 6in. long, with hangers 4in. by 2in. at top end, 
tapered'to 3in. by 1}in. at bottom with forked ends, and 2in. 
diameter pins. These jiggers trim the coal evenly and 
regularly on to the three picking bands—page 41S8—each 
52ft. long centre to centre of drums, of which 37ft. is fixed on 
framework, the remaining 15ft. being free to swivel on the 
strong pivot shafts, and are raised or lowered as required, to 
give less or more fall, to prevent breakage of the coal as it 
drops over the ends into the wagons. The fixed portion of 
these three picking belts are builton Gin. by 4in. by 4in. by }in. 
channel irons extended at driving ends to bolt to H irons of 
the screening conveyor, and have short pieces of 4in. by 4in. 
by 4in. angle iron riveted to channels at every transverse 
girder for footing, with cast iron standards supporting 4in. by 
4in. by Sin. angle irons. The standards are spaced Sft. apart, 
and braced together with 3in. by 3in. angle iron and cross 
bracing 2}in. by 24in. by gin. angle iron, for which lugs are 
cast on the standards, and also for the brackets which carry 
the top angle guides. 

The hinged or dipping portion of the coal-picking belts 
are built on Sin. by 4in. by 4in. by }in. angle iron, the 
standards being 6ft. 3in. apart, and braced with 3in. by Zin. 
flat bar iron. Two special standards are keyed on to 5in. 
diameter shaft, 7ft. 9in. long, with two pedestals supported 
on cast iron standards to form the hinge or dipping part of 
the picking belts, and three cast iron drums, 22in. diameter, 
run loose on the shafts to carry the three chains and plates 
of the picking belts. The picking belt ends are carried on 
Gin. diameter shafts, 6ft. 3in. long, but at the driving ends 
are extended to take gearing, and made 8ft. 6in. long. The 
three cast iron hexagonal drums are 19in. across flats, and 
6in. broad, keyed on each shaft to suit chain, and those at, 
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appearance. Butitisan appearance only. We have often 
seen large areas of forest, the trees composing which presented 
no observable contrast to those growing generally throughout 
the neighbouring forest. But on examination of these trees 
they have proved to be, almost without exception, hollow, 
and therefore worthless as timber yielders. Such an ocsur- 
rence is significant of the area containing them having been 
subjected to the immemorial practice to which we have 
referred, and although it may lie within the range and level 
of new irrigation works, the native cultivator will not take 
it up. It is exceedingly difficult, even with the greatly 
improved organisation of forest conservation, to discriminate 
when estimating as to the relative proportion of forest lands 
what may ultimately be found to be worthless, owing to 
the cause named. It is doubtless the case that, to a 
very considerable extent, the knowledge affording such a 
power of discrimination is possessed by the natives of the 
locality, but it can be readily understood why these show 
themselves backward in giving evidence upon it. When 
extensive works are proposed in any district it means full 
employment for its people and the distribution of much 
money among them. They are, therefore, inclined to stimu- 
late rather than discourage such undertakings, and when 
called upon for information they withhold all such evidence as 
may tend to reduce theestimate of land thatmay be pronounced 
fit for cultivation; and the testimony of the village head- 
men, upon which much reliance must necessarily be placed, 
is even more misleading. For in addition to their share in 
the general desire expressed above, they have the further 
desire to please “master.” Ths officers of the irrigation 
department, after submitting proposals for a particular 
scheme, are not unnaturally anxious that the data they can 
afford in support of it should be as promising as possible. 
The local native officials, with that subserviency ever shown 
by them to Europeans, evince great anxiety to supply only 
such evidence as may contribute to the extension of such data. 
The result is that we have first stated, a great discrepancy be- 
tween the estimates of the area of cultivation and the amount 
that is taken up afterwards by the local farmers. More 
than one highly promising project on which large outlay has 
been made has been found to fail financially from this cause. 
Such failure will probably become less frequent as time goes 
on. The officers of the forest department will extend their 
personal knowledge of the lands which they control, and will 
thereby be better able to foresee the proportion of land other- 
wise irrigable that must be omitted from estimates of 
new areas. They will gain experience, also, which will 
enable them to decide from the character of the standing 
growth whether the forest may be classed as virgin, or whether 
it may come under the category of previously exhausted land. 
For it is a well-ascertained fact that land that has been 
subjected to such treatment will only produce certain 
descriptions of aftergrowth. Indeed, it has been said that 
it is possible to determine from the nature of this the 
character of the crops that were raised upon the land many 
centuries back, though knowledge of such a detail would not 
affect the estimate of the land for subsequent cultivation. 
It seems impossible to say whether any term of fallow would 
be likely to restore such sterilised soils. It seems probable, 
of course, that by liberal manuring this restoration might be 
effected, but such a course is scarcely within the range of the 
economics of cultivation in the East. The waters of the 
Nile are charged with deposits that can refertilise of them- 
selves the most sandy soils; but this advantage to the 
Egyptian cultivator is not possessed by his brother of the East. 
In the case of the latter the water at his disposal is but the 
rain collection over a very limited range, and is singularly 
deficient in fertilising ingredients. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 


THE CONSTRUCTION OF ARCHES. 


Sin,—When will the nature of structures, such as rigid arches, 
girders, &c., constructed of steel or iron, be understood? In your 
issue of the 9th inst. I notice a design for a roadway bridge over 
the river Medway at Snodland, Kent, consisting of arches of 
varying spans, composed of steel tubes of various dimensions. 
Now this is the most extraordinary production that I have seen in 
print. The centre span of 240ft. consists of two steel tubes 3ft. 
in diameter, the arch having a versed sine of 20ft. as near as I 
could scale it, being ;';th of the span, and the adjoining spans 
consist of two steel tubes 2ft. in diameter, the arches having 
versed sines of about 15ft., being {th of the span, and it would 
appear from these extraordinary disproportions that the designer 
was trying to overcome the law of gravitation and the principle of 
the lever, as others have done before, but not to the extent ex- 
hibited in this design. 

Let us see how the thing stands. It must be remembered that 
8 x 2 = 16, and that 2 x 8 = 16 also ; atleast I have been taught 
so. Now, for the purpose of comparison, we may assume any 
unit of live and dead load per foot run, and for the sake of sim- 
plicity, say, one ton per foot run for each of the spans, but the 
unit per foot run in the large span would be somewhat greater 
than in the smaller spans ; so much the worse for the latter. Now 


take the horizontal thrust due to the large span thus, 
240 « 240 
8 x2 
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being the versed sine of the arch, then = 360 tons hori- 


zontal thrust, and for the smaller spans 





wi _— 120 » 120 = 120 
&¢ 8x 1d 
tons, or just one-third of that in the larger spans, and one can 
hardly call this a balance of stress, or a state of equilibrium, so that 
the rib of the large span would tend to smash or double up the rib 
of the small span, and may probably break it, by producing tension 
in the extrados, or by the increased compression in the intrados. 
This is well shown by a graphic diagram of stresses in rigid 
arches, in a small work on ‘ Stress Diagrams,” recently published 
for me by Gale and Polden, 2, Amen Corner, vide sheet 13, where 
one-half of the arch is loaded with a superimposed load and the 
other half not. Now, in order to make the forces balance in these 
variable spans, when all the spans are equally and uniformly 
loaded, the versed sines should be considerably less than 15ft., as 
y 120x 120_ 4 

.—_- = 360 tone, 
8 8x5 
thus balancing the thrust of 360 tons in the large span, and this is 
carried right down through all the arches to the abutments, to be 
resisted there by them. 

Then, again, if these small arches are flattened, as they should be, 
as I have shown, what about the strain per inch on the various ribs? 
Assuming the thickness of the metal to be the same in both cases, 
and in the larger rib whose diameter is 36in., and the strain in this 
to be, say, 6 tons per inch, then the strain per inch in the small 
rib, whose diameter is only 24in., would be 9 tons per inch, 
so that the large tube should be diminished, or the small one 
increased in diameter. But perhaps this is the cause of this being a 
cheap design. Well, if you increase the strains uniformly to 12 tons 
perinch, it would come out cheaper stil]. Azain, supposing a case 


shown, viz.. only 5ft., then we get me : 











where the large span was weighted, and the adjacent ones not, and 
the bridge was built according to the design given, what would 
happen! Why, I should think that the adjacent spans would burst 
up, and the whole bridge collapse ; but I doubt if any Government 
inspector would pass it, if built according to the design shown in 
your paper. 

This is the mistake the late R. M. Ordish made in the design for 
the Farringdon-road Bridge by giving the side arches too great a 
rise, which | discovered when having to examine the design for the 
late I’. E. Harrison, one of the engineers called in to report on this 
structure, when it began to exhibit signs of failure some years ago. 

Westminster, October 20th. W. H. Brover. 





FOR THE BENEFIT OF THE ARTISAN, 

Sirn,—The letter of ‘‘ Unionist” in your issue of 2nd October 
I have read with much interest. 

While your correspondent says much in his opening paragraphs 
as to the great benefits (/) derived from investing a portion of his 
hard-earned wages in the Amalgamated Society of Engineers, as 
compared with those of insurance or friendly societies, he says not 
one word as to what would become of such money if a man, say, 
has paid in his subscriptions for five years, and through ill health 
wishes to go abroad, or leave the trade and open a small shop, as 
many do. Can he draw out this sum, or any of it when he leaves 
the Society ; or can he sell his interest in the Society for a given 
sum, according to the length of time he has paid in; or can he 
even raise a loan on it in any emergency ; or does the Society in 
such a case practically, say ‘‘ You are of no further use to us,” and 
stick to the whole sum paid in! Ina good insurance or friendly 
society he can, I imagine, do any or some of the above. Had he 
for five years put his money in the Post-office Savings’ Bank, he 
could, for instance, if I rightly remember, draw it al] out at a day’s 
notice, with even the possibility of something in hard cash for 
interest while lying there. Does the Society give a man who has 
for a given time never drawn sick benetit or strike pay, any cash 
interest on his paid-up subscriptions, other than that which he 
would have received in case of sickness, idleness, and strike— 
putting aside for the moment superannuation interest, which, in 
the case of such a man, is nil? Had a man money in the Post- 
office Savings’ Bank he could much easier, and with far less trouble 
and ceremony, help himself from his savings than from his sunk 
capital in the Amalgamated Society of Engineers. One advantage 
the Post-office Savings’ Bank has over all the many unions and 
societies is, that a man need not limit himself to any fixed sum 
weekly to lay bye. Knowing that his money is always there, quite 
safe, and at immediate call, with any accrued interest, all abso- 
lutely his own when he needs it in part or in whole, he would have 
a much greater incentive to put by a larger sum than ls. 6d. a 
week. He would, if of a saving turn of mind, put in all he could 
spare. 
ie to superanuation: when he has put by enough he can always 
purchase a Government annuity, equal, if not better, than the 
Amalgamated Society of Engineers’ 10s. a week. 

With respect toa man not becoming a shareholder in a firm or 
buying limited house property, I judge your correspondent does not 
know much about the ways of his fellow-workers in such a town 
as Oldham. 

Now as to the number of members living on the Amalgamated 
Society of Engineers’ funds. ‘‘ Unionist” has quite misconstrued 
the meaning of what a ‘‘ Non-unionist Erector” says in his previous 
letter ; the latter has evidently not in his mind the twenty officers 
of the Society, but the ne’er-do-wells, who work their limit in a 
shop, and then go on a ‘‘ booze” and report themselves out of 
work. The local society secretary makes inquiries? ‘‘Oh yes!” 
Of whom? The firm! ‘‘Oh no, from fellow-workmen, who, of course, 
back up their co-workers’ tale of woe.” Then, when full benefit 
runs out, back to work these fellows go for a space, and so on in 
rotation. I have worked in many shops in England, Scotland 
and Ireland, and in all this class exists—for the most part, I regret 
to say, composed of men who are really excellent workmen, but 
loose ; they go roaming around from place to place and back 
again. Occasionally they meet a secretary who reprimands them 
or reports their conduct, and they get kicked out of the Society. 
They are veritable thorns in the sides both of the employers and 
the Amalgamated Society of Engineers. Personally I have known 
many of these, and they are, I rather fancy, the elderly men whom 
**Unionist ” says often seek re-admission. 

Another class, and an ever increasing class, | fear, of workmen 
who live on the Society are what I can best describe as ‘‘ 4-scalers” 
—idle apprentices a bit out of their time, youths who have 
never even served a decent time to their trade, also, who go from 
shop to shop, with a ls. a week rise here and 6d. a week there, 
until they reach the minimum of wage of admission to the Society's 
books and membership. They are like the boozers, always in and 
out of benefit; through their poor abilities as workmen they are 
always being sacked, and must move on elsewhere. These two 
classes of workmen are the terror and despair of both managers 
and foremen, and are charitably kept from starving when out of 
work by the really good skilled men, who, I need not add, are 
never at a loss for employment, except through times of extreme 
depression or strike. These same two classes of workmen are they 
who cause very much of the trouble between employers and 
employed. It is they who would, indeed, show their gullibility of 
intellect by remaining outside the benefit of a benign trades union. 
Some fine day the Society will wake up to find all really good men 
joining a new society, leaving these fellows behind, whom no self- 
respecting society would admit to membership. 

As to the wages question: no manager objects to pay a really 
good workman a good wage, simply if only because he is so svarce, 
to say nothing of just dealing; but what firms do emphatically 
object to is, to be compelled to pay good and bad workmen the 
same wages. Managers and foremen would often voluntarily 
increase the wages of their good men, but they dare not do it. 
Why?! Because if they did every waster and second-rate man in 
the shop—and there are always some of each, in spite of trying 
to keep clear of them—would commence to agitate for a like 
increase, and the less entitled to it the more noise they would make. 
When will superior workmen open their eyes and see how they 
have to lose their due through this levelling-up of all men, good 
and bad alike, by the Society? Many do wake up and cut their 
connection with the Amalgamated Society of Engineers, preferring 
to lose the sum paid inin subscriptions to losing their just advance- 
ment and future prosperity. 

A correspondent in Engineering, touches another point of this 
subject—the terrorism and officiousness of many local secretaries 
of the Almagamated Society of Engineers. To show how this 
works I will relate what actually happened in an important Lanca- 
shire town, the facts being within my own knowledge, and they are 
not five years old either. A new firm started an — 
works, there was any amount of work to commence on, and it hai 
all to be done quickly. New machines had to be put in place, 
countershafts, main lines, cranes, &c., and so there was considerable 
need of good men. Both unionist and non-unionist were 
employed, the former being applied for in many instances to 
the local Amalgamated Society of Engineers’ branch. Natur- 
ally one would think that men so sent, when trade was 
not at its best, would be of the best class, and one would 
also naturally imagine that men at from 32s. to 363s. weekly 
would be good enough to put machines in place, put up counter- 
shafts and line them up; but one after another Society man was 
tried and discharged, and work almost stopped, and the foreman, 
who himself was an old Society local secretary, was at his wits’ end. 
Finally, he put a jobbing joiner to try his hand at this work—just 
an ordinary wooden joiner chap, who came from goodness knows 
where. Well, this ‘‘ sawbuck” shaped so well that ina few days 
he had the whole place running, and the firm was enabled to 
complete a very large order so quickly as to secure what was 
practically a double profit. Had they tinkered any longer with 
Society hands, judging by the then immediate experience, this 


eat 
order would have been a severe loss, The joiner chap was at once 
advanced substantially in wages, and, having done so well at his 
job, was put to something better with equally good results and 
again his wages rose, F 

Then began the hubbub. In tke first place, this came to the 
ears of the local secretary, Amalgamated Society of Engineers 
who had supplied the masters; he evidently smelt “pie,” and con. 
cluded to put his finger in it; he got his foot in it, too, a bit later 
on, In the second place, he organised an agitation against the 
heinous sin of employing a joiner to do what his Society titters 
were unable to do properly, In the third place, this pretty little 
bit of intended ‘‘dog-in-the-manger ” work came to the ears of the 
firm, who promptly sacked, at great inconvenience, the three or 
four unionist men in the shop known to be heading or working up 
the agitation. Then came a lull, this move being quite unexpected, 
However, the secretary concluded to call out on strike all the remain. 
ing unionists in the shop, first arranging the usual deputation to the 
firm, appointing as spokesman an excellent, hardworking, steady 
fellow, who was employed on special work in an entirely different 
part of the works, and who had nothing whatever to do with the 
matter. He was earning from 42s, to 50s. weekly, and, poor chap 
he had a sorry job pleading the cause of the Society’s duffers, who 
could not even put upa countershaft hanger right way up, and to his 
lasting credit he was heartily ashamed of his unenviable position, 
The Society’s ring was, however, in his nose, and he had to follow 
his local branch secretary’s instructions, or suffer expulsion. 

The firm declined to believe the Amalgamated Society of Engi- 
neers understood just exactly the circumstances of the case, and 
to assist matters wished the Society's secretary himself to come 
and speak with them about it, but at the same time absolutely declin- 
ing to discharge a man who had so well done his duty, and who 
could do what the Society’s men had failed to do. ‘The secretary 
refused to meet the firm, but simply took all his men out of com- 
fortable berths and tried a picket. ‘his failed ignominiously, and 
for this the firm absolutely forbade their foreman to take on 
another unionist, or even to reinstate those called out. As | have 
said, the secretary had his taste of pie by putting his foot in it, 
and getting a regular wigging from the authorities above him for 
being such an ass ; at the same time he was left in his position to 
work probably other and further mischief elsewhere. Had his pretty 
scheme worked successfully, he would, on the contrary, have 
received the thanks and congratulations of his superiors. 

All the good the Society did here for the benefit and elevation of 
their members was to bar a fully employed shop to its members, 
cause endless suffering and trouble to some twenty or more men, 
and their wives and families, and cause these men to be distrusted 
wherever they were re-engaged. Before passing to another point 
there is one other suggestive feature of this bit of work, throwing 
a side light on the Society's working. When all the unionists were 
drawn out of this shop, it was found that all the youths of eighteen 
or twenty were three or four-day old members, having been harassed 
outside into joining. The Society also tried their hand at the 
joinerman ; when he had 22s, weekly he was nobody. When he 
arrived at 52s, ina month’s time, they started fishing forhim. Did 
he bite! Not much ; he put his finger on his nose and said he saw 
the hook. So much for the ways of the Society ; contemptible in 
the extreme. 

“Unionist” goes on to compare the advantages of the Society, 
and what it does, and has done, for its members, with the existence 
and earnings of men in countries where unions are not. We have 
from the illustration I have given, seen some of the advantages of 
trades unions in England, Let us examine the other men’s lot. 
Here, for example, in Russia, certainly we work longer hours, sixty 
or sixty-three a week. That is just about the same as in America 
where shorter hours and a weekly half holiday failed to be appre 
ciated by certainly the most enlightened, skilled, and up-to-date 
mechanics in the world. But this is by the way. Here the customs 
of the country call for longer working hours, owing to there being 
so many holidays, religious, and state days, on which no factories 
are allowed to work, Sometimes these holidays come two or three 
days in a week. 

With respect to wages, it must be borne in mind that living 
expenses of the working classes here are very much cheaper than 
at home, in proportion to their pay; they live simpler, and, in 
spite of badly-arranged and often very unsanitary dwellings, they 
are extremely hardy, healthy, andcontented men. Astotyranny, Xc., 
I should like to see a firm start tyrannising our workmen here, they 
would at once be very heavily fined, and onarepetition of such offence 
be compulsorily closed, and, in fact, ruined. Here the factory inspec 
tors have the workmen under their wing. These gentlemen have very 
large powers, against which there is practically no appeal. If aman 
is in any way abused, ill-treated, improperly fined, or discharged 
without fourteen days’ notice—except for a few scheduled offences 
—he simply applies to the inspector, lays his version of the matter 
before him, and before one quite knows it Mr. Inspector visits the 
man’s employers, and, if real grievance exists, fines the firm, and 
warns them for future remembrance. If the man is to blame, and 
has brought the inspector out on a false complaint, the workman 
is fined according to his rate of wages, and he has to pay, too, 
promptly, and in future is pretty careful not to bring a second 
false charge. A fine-book has to be kept, and all fines from work- 
men are entered therein, and the money can only be paid out for 
sick relief, and then such cases must first be sanctioned by the 
senior factory inspector of the district. By this Government pro- 
tection trades unions here are not needed, and any sort of organi:a- 
tion is therefore forbidden—and rightly forbidden, as the Govern 
ment here sees the disastrous results to trade caused by strikes in 
England and America, the magnitude of which is chiefly due to 
organisation of trades union bodies. Wages here are good, and 
there are any number of steady workmen who not only own their 
own dwellings, but the entire block of buildings in which their 
dwellings are situated. One thing we don’t do, and that is pay 
bad workmen or second-rate workmen the same wages as we do to 
first-rate hands ; that is not compulsory, as, through trades unions, 
it is in England, j 

As to solving the labour question, of which ‘‘ Unionist” seems 
to despair. That, I contend, is a question that all trades unions 
could better employ themselves about than in trying to improve |’) 
the workmen’s condition by doling out strike pay and raising a 
general Pandemonium every now and again in their furious fight 
with capital. Let them put their shoulders to the wheel—which 
they won’t—and in the first place institute systematic examina- 
tion of the capabilities of applicants for membership. The 
Amalgamated Society of Engineers are rich enough to hold periodi- 
cal examinations, say every three months, for candidates ; they 
could even charge a small fee. Let every applicant at these 
periodical examinations show in a workshop doing every- 
day work what he is capable of. For instance, let certain work 
be given him, let him show first how he would set to work on 
the job, and then let him do it accordingly on lathe or 
planer, or in erecting-shop. Then, according to his methods 
of setting out, treating material, and skill in carrying 
the job through, put him in one of three classes, at the minimum 
wage of the class in which he is put, enter him so on Society's 
books, and give him a certificate, signed by the secretary of the 
branch of his locality, and countersigned by the firm in which 
his examination work was done. At the end of twelve months let 
him again be examined, not necessarily in samo works or locality, 
and promoted to second or first class, if he was a third-class man. 
If a bonus was added on his attaining his first class, or a certain 
number of marks in it, and this was recorded on his certificate, 
every applicant would have an incentive to improve, and we should 
hear less of wasters, I venture to say that in five years the English 
mechanic would be a very different man to what he is to-day. 
The Society would have done more for themselves and the working 
men in this time than in the whole period of their existence. 
They would have annihilated the greatest cause of discontent of 
employers, the having to pay good and bad men alike, and 
have done more towards abolishing strikes than they dream of, 








They would have more money to attend to their legitimate business 
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poems So 
of helping tbe working man when sick, and superannuating him 
work, 

oe ot such a scheme is impracticable. Nothing of the 
kind. * am quite certain, in the first place, that the improving 
f the capabilities of the rank and file would be greatly weleomed 
b , all employers, and I am also certain that there are plenty of large- 
searted employers who would gladly place their shops, or a portion 
ft them, under proper conditions, at the disposal of the Amalga- 
= ated Society of Engineers’ officials, to carry out the examinations, 
if the + could see that the Society really meant to honourably carry 
yer ee a scheme. For the work done by the examinees they 
jr pay the wages of the class in which the examinees were 
slaced as results of thei work and capabilities, The examiners to 
. men appointed jointly by the Amalgamated Society of Engi- 
neers and all employers of the district in whick examinations are 
held. Existing unionist members to remain as they are, until all 
in time would disappear. To make this scheme a success, it would 
have to be entered on only after a proper and careful study and 
arrangement of details—in fact made as perfect as a joint council 
of employers and Amalgamated Society of Engineers’ officials 
could make it. It can be made successful, and should be made 
successful, and then, instead of unionist workmen being distrusted 
and only put up with by compulsion, the mere fact of being a 
unionist would be a passport into every decent works in the 


singdom. ; R, 
be om South Russia, September 26th, 





PILOT ENGINES, 

sin,—With reference to the question of piloting referred to in 
an article in your issue for September 11th, and in previous corre- 
spondence, the real necessity for the practice appears to have been 
lost sight of, viz., trattic convenience, y nt 

Running a train in two halves necessitates additional brake vans 
and guards, and these are not always available at the short notice 
usualon such occasions ; hence a pilot is requisitioned, as it saves the 
traflic staff a very considerable amount of trouble. This, however, is 
at the expense of the locomotive department, as, if the trains have to 
run aby distance, the time taken for watering purposes is doubled, 
only one water column usually being provided on through roads. This 
time must, of course, be made up, so that both engines must be 
pushed to get the train in to time. There is, also, the possible con- 
tingency of failure of the second engine through heating, caused 
bythe dust tlung up by the foremost engine. The practice can, there- 
‘ore, only be considered as a traffic convenience, and is not advan- 
tageous from a locomotive point of view. 

If the difference between the maximum and minimum loads 
of a train is so great as to prohibit, for economical reasons, the use 
with the minimum load of an engine designed to take the maximum 
load, it simply shows that too many light trains are being run, as 
within wide limits, an engine with power in hand can be worked 
much more economically than an engine working up to its utmost 
capacity ; that is to say, an engine with 18in. by 24in. cylinders 
cutting off at 10 per cent., with a load of fifteen at forty miles per 
hour, will bear favourable comparison on the coal sheet with an 
engine with 16in, by 22in. cylinders, taking the same load at the 
same speed, but requiring to cut-off at 25 per cent. or 30 per cent. 

India, Septemt er 50th, A. C, C, 





SEVERN NAVIGATION SCHEME, 

Sin,—As one having assisted in getting out fully detailed designs 
of the Water Transport Company’s vessels required for the opening 
up of the Severn, I was a little surprised, on reading the article 
contained in yours of the 9th inst., to note the onus of the blame for 
delay in bringing forward the scheme referred to, as thrown on 
Cu-diff, inasmuch as they have had before them, for some consider- 
able time, designs of a vecsel to carry 400 tons deadweight, and 
which would undoubtedly pass under the Westgate Bridge, 
excepting for a few days in the year, barely reaching double figures, 
and which vessel was also reported upon very favourably, and its 
performance confirmed by an eminent authority on the matter. 
I can, therefore, hardly imagine such an excuse being put for- 
ward as cause for delay, Worcester sharing knowledge of the 
steamer’s performance equally with Cardiff. 

3ut, Sir, | think we are nearing the truth when we consider, as 
you say has been ‘‘ pointed out,” the ‘‘every obstacle possible” 
put in the way of the scheme by canal companies, who, I Jearn on 
reliable authority, while exacting their utmost tolls and charges, 
care to do little or nothing towards keeping their waterways in 
such a condition as to enable the Water Transport boats to pass 
along with the speed and carrying power they possess, to meet 
successfully competition of the present day. 

HERBERT WELLING, 
Derwent House, Rickmansworth, Herts, October 20th. 





THE INTRINSIC ENERGY OF A GAS, 


Sir,—I hope your correspondent ‘‘Carpus” wii] acquit me of 
any intentional discourtesy in not having sooner replied to his 
letter of July 10th on the above subject. I went abroad on the 
Ist of July last, and since then have not had an opportunity of 
seeing THE ENGINEER until last Saturday, when, on looking up 
some of the back numbers, I saw his letter for the first time. 

Although I am willing to admit that there are some difficulties in 
connection with the kinetic theory, I do not think that the par- 
ticular objection brought forward by your correspondent is valid. It 
szems to me he has practically assumed—though, of course, unin- 
tentionally—that the steel walls of gas cylinders are capable of 
transmitting energy from the interior to the exterior air, but are 
not capable of absorbing energy from the exterior air and trans- 
mitting it to the gas confined within them. 

_ the energy with which a gas molecule rebounds from any mate- 
rial solid surface depends not alone on its energy of impact, but 
also on the vibratory energy of the perfectly elastic molecule of 
that solid with which it impinges. It is true that steel cylinders 
are not perfectly elastic as a whole, but the molecules of which 
they are composed must be so if the law of conservation of energy 
is true, C, E. BAsevI. 

8, Norfolk-square, W., October, 11th. 





LOCOMOTIVE BOILERS. 


., JR; —I have taken great interest in the correspondence on 
Locomotive Boilers,” and am somewhat surprised to read Mr. 
3rewer’s remark that modern engines are linked up too much. I 
will own at once that I have never driven a big modern engine, 
my experience having been with small engines, mostly with a 16in. 
cylinder, These were always driven along the level in the first 
notch, and downhill sometimes even in mid-gear ; yet drivers in 
charge of big engines tell me that they will not run with less than 
two notches under any circumstances, the power being reduced by 
partially closing the regulator. This does not look like being 
Mr up to such a degree as unduly to diminish their tractive 
gain, In an account of a run by the Danalastair—by Mr. Rous 
arten, I believe—it was said that she climbed a bank with the 
ever in the fourth notch and the regulator half closed, which 
rp may strange to one accustomed to old-fashioned engines, Can 
pa Mn the Dunalastair chokes with anything less than four 
We all have our own particular fads, and mine is steam ports. 
— help thinking that this may have something to do with 
‘ _ question, for, while cylinders have been enlarged considerably, 
b ‘a of the steam ports remains nearly the same. Thus, in a 
ad published in 1853, I find a Midland engine with 16in. cylinder 
and ports l4in. wide. In THE ENGINEER for April, 1893, there is 


4 description of a Lancashire and Yorkshire engine with 18in. 


1876 the Midland gave 1din. ports to a 17in. cylinder ; but in 1889 

the same company gave lbin. ports to an 184in. cylinder. This 

must surely prevent the cylinders from getting a proper supply of 

steam, and may possibly account for large cylinders only requiring 

a small boiler, and only taking a light train. STeAM Ports, 
October 17th. 





A NATIONAL RAILWAY MUSEUM. 


Sir,—I was very glad to find that Mr. Clement E. Stretton, C.E., 
has again been writing about the necessity of a railway museum 
and library, The two letters in your issue for the 17th inst. from 
Messrs. Paley and Acworth show that two well-known writers of 
locomotive and general railway history are agreed that the esta- 
blishment of such an institute has been a long felt want. 

The scarcity of space in the patent department of South Kensing- 
ton Museum only allows a few old-time locomotives, drawings, and 
models to be exhibited. And in some cases the drawings and 
documents are hung in such out-of-the-way corners that one has 
often to squeeze between certain old locomotives and projecting 
pieces of the wallif they wish to examine or even glance at the 
aforesaid drawings. 

Besides, there must be a number of ancient locomotives and 
rolling stock that could be exhibited in a larger building, such as 
the Invicta, which is now at Ashford Works on South-Eastern Rail- 
way. The Locomotion, the Cornwall, on London and North-Western 
Railway, which, I believe, is to retire from active service in a few 
years ; the two veterans of the broad gauge, viz, the North Star and 
the Lord of the Isles ; the two samples of old English rolling stock 
now in the possession of London and South-Western Railway, viz., 
the old Bodmin and Wadebridge passenger coaches, and many 
other relics of the past, in the way of old working drawings, out- 
of-date rails, sleepers, signals, &c. 

Were such a museum founded, I am sure thatit would be greatly 
appreciated by thousands of people interested in so great an epoch 
in English history as the evolution of our great railway systems. 

London, October 18th. J. A. Kay, 





Sir,—Mr. Stretton’s suggestion of forming a National Railway 
Museum, endorsed as it has been by Mr. W. M. Acworth, will no 
doubt carry weight in railway circles. It appears to me that if tho 
suggestion is coupled with that of a Railway Exhibition, or better 
still, a Motive Power Traction Exhibition, to be held either at the 
close of the Paris Exhibition of 1900 or in the following year, it 
might aid the project in view. An exhibition of the kind men- 
tioned would a sufficient reason for railway companies and 
others to assemble historical objects, which, at the close of the 
exhibition, would in many cases be handed over or lent to trustees 
of the proposed museum. Some such exhibits may be sent to Paris, 
and be made available on their return; and, doubtless, many 
valuable models of recent practice would be lent or given by their 
owners, thus indicating the evolution of railway practice and bring- 
ing the collection up to date. 

By the time mentioned, electric traction on rails and motive 
power on roads will have advanced sufficiently to increase the 
general interest, and invite comparisons between the old and the 
new methods of transporting passengers and materials. If the 
technical journals will take up the matter, a very valuable museum 
may be established ; and this should be so situated and used as to 
become a centre of technical education in regard to traction. 

433, Strand, London, October 21st. J. SINCLAIR FaAmRFAX, 





Sir,—It is very pleasing to me to read on page 588 that two 
such authorities as Mr. Paley and Mr. Acworth are in favour of my 

lea fora railway museum. Mr. Paley is perfectly right in believ- 
ing that many drawings of interest have been sold to foreigners, 
and Mr, Acworth is correct in stating that Major Pangborn has 
secured most valuable English antiquities. I can now give a case 
in point which has come to my notice only to-day. In the course of 
an investigation of the history of a firm a link in the chain was 
missing. I wrote to Chicago, and have to-day received a tracing 
of the original drawing of the engine which forms part of the 
Field Museum collection. 

I am glad that Mr. Acworth finds railway officials agree with 
the idea of a railway museum, and I have received up to this 
morning no less than thirty letters from the chairmen and chief 
officers of railways to whom I wrote. Of this number twenty-eight 
are ‘“‘ favourable,” one general manager is away in America, and 
one official only throws cold water on the su tion. Mr. 
Acworth mentions one company which has sold old drawings for 
waste paper because there is no room for them. I can add to that 
by stating that I know of sive similar cases. 

Leicester, October 19th. CLEMENT E, STRETTON. 





Sin,—Judging from the letters that appear in your issue of 
16th inst , it is evident that interest has at last been awakened 
concerning the establishment gf a national railway museum. 
From personal knowledge I can corroborate Mr. Acworth’s state- 
ment that many railway officials are anxious to see such a museum 
established. Unfortunately none of them will make the first move 
towards the attainment of the proposition. Several companies 
have expressed their willingness to help the movement when 
started, but ‘‘ what is everybody’s business is nobody’s business,” 
hence no one makes a start towards the attainment of so desirable an 
object. For several years past I have been advocating the 
establishment of a railway museum; perhaps, with the help of 
THE ENGINEER, such an institution may yet be promoted. 

October 19th, G, A. SEKON. 





THE END OF A STRIKE. 

Sir,—In reference to the statements made in the Press regarding 
a strike in our works, may we ask you to kindly state in your paper 
that no strike now exists, as we found it absolutely necessary 
replace all the men called out by the Amalgamated Society of 
Engineers, We have entirely succeeded in doing this, inasmuch as 
we have now many more hands at work than before the men were 
called out. 

We have pleasure in stating that amongst the hands engaged 
there are a number of first-class mechanics supplied us by the 
National Free J abour Association. 

The dispute arose owing to another attempt by the Amalgamated 
Society of Engineers to dictate to the masters as to what men they 
were toemploy. We are glad to say we are again in full working 
order. GWYNNE AND Co, 

October 19th, 





LOCOMOTIVES WITH LARGE COUPLED WHEELS. 


Sirk,—I was pleased to observe Mr, F. W. Brewer’s letter in your 
issue of the 9th, recalling, as it does, an interesting type of loco- 
motive, built for the Stockton and Darlington Railway Company, 
about the year 1862, by Robert Stevenson and Co., Newcastle-on- 
Tyne. A sister engine to the one mentioned by Mr.. Brewer, is 
illustrated and described in Zerah Colburn’s book, ‘‘ Lecomotive 
Engineering and Mechanism of Railways.” ‘These engines were 
foliowed by a similar but improved type, which I recollect very 
well, during the early seventies. ‘hey were fitted with comfort- 
able cabs, steam brake, &c., neat funnels, and had in general a 
smart appearance. For a cross-country line, with their leading 
bogies, they seemed to me much in advance of the large majority 
of main line engines in those days, and were well adapted for the 
heavy pulling work over Stainmoor Summit, on the section between 
Barnard Castle and Kirby Stephen. These latter engines, if I 
remember correctly, were productions of the North-road Loco- 
— Works at ostinato and were numbered from 1265 to 
1270. 





cylinder and 12hin. ports, and with, moreover, less la i 
4 sin, : p to the slide 
valve, and therefore less. travel for the same cut-off, 


Again, in 





I am surprised that none of your regular correspondents on 
railway matters excepting Mr, Brewer have so far made no allusion 





to these engines, nor do any of the recent publications record 
information about them among their pages. This may be due to 
the fact that reconstruction, or the scrap-heap, has disqualified 
them for literary notice. If any of your readers can enlighten me 
as to whether these engines are still in existence, or under another 
form, I shall feel indebted to them for further information than I 
possess at present. My recollection also recalls a passenger engine 
of the four-coupled six-wheeled class that ran over the same 
Company’s line, which was very noticeable by the possession of 
an American cab—a novelty among English engines in those days— 
identical in many respects with what Mr. Worsdell has now 
introduced on the North-Eastern Railway. 

In conclusion, I beg to append some dimensions given in Colburn’s 
book of the Saltburn, a sister engine to the Belfast, which Mr. 
Brewer writes of in his letter. 

Four-Coupled Bogie Passenger Engine, Outside Cylinders 
ies hee ee ee er eee 
Bogie wheels 8ft. Gin. 
Lg oe bale hee ae 16ft. x 24in. 
Boiler between tube plates 10ft. 2in. 
Boiler diameter .. .. .. 4ft. 
Heating surface... . 


- 1053 sq. ft. 
Belfast, October 20th. 


R. GRAHAM LunDsay. 





THE PRESTON ACCIDENT. 

Sirn,—Many years ago I had frequent opportunities of watching 
the passage of trains round two curves of about ten chains radius, 
and I noticed that four coupled passenger engines seldom passed 
over the quarter of a circle in less than twenty-five seconds, which 
would be equal to a speed of about twenty-eight miles per hour; 
and six coupled goods engines in forty seconds, which would be equal 
to seventeen miles per hour. The times seldom varied many seconds 
from these, and when they did were longer. If the speed on the 
occasion of the accident at Preston was even forty miles an hour, 
the lowest speed mentioned by the Government inspector, it was 
dangerously high. I am under the impression that the time 
required to traverse a complete circle is the same, no matter what 
the radius may be ; that is, the smaller the circle the slower must 
be the speed. A passenger engine would pass around a circle in 
100 seconds, and a goods engine in 160 seconds, the wheel base 
being about 15ft. 6in. in both cases. With an increase in length of 
wheel base, the speed would have to be reduced in a much greater 
proportion. W. J. ELLIs, 

Manchester, October 20th. 








AGRICULTURAL MACHINERY IN TURKEY.—Mr. Graves, our Consul! 
at Erzeroum, reports under date 9th September last that, ‘‘ No 
further agricultural machinery was introduced into the district 
during 1895, with the exception of ten light single ploughs of 
Howard’s make, imported directly by an Armenian Catholic land- 
owner. The purchaser informs me that these have given good 
results with a single yoke of ploughing oxen.” 

KinGc’s COLLEGE ENGINEERING Society, Lonpox.—At a general 
meeting held on October 20th, Mr. H. W. Standen read his presi- 
dential address, The address began with an explanation of the 
terms ‘‘ Engineering” and ‘‘ Engineer,” and pointed out the vast 
ground covered by these terms. He then proceeded to give a 
short history of engineering, and pointed out that the more engi- 
neering works are done, the more appear that need doing. Mr. 
Standen then gave a brief sketch of the enormous progress made by 
this science during her Majesty’s long reign, alluding to the develop- 
ment of railways, steamships, and cycles, as well as to the great 
advances in the art of scientific war. He also pointed out the 
immense fields for railway engineering now opening in China and 
Africa. The next points that received attention were the advances 
of sanitary engineering and in the science of that great future 
source of power, electricity. The last part of the address dealt 
with the history of the Society and its approaching jubilee, and 
terminated with a few words of advice to fellow-students. 

TRADE AND BUSINESS ANNOUNCEMENTS. — Messrs. Pullan, 
Shipton, and Co., 12, Ludgate-square, London, E.C., intimate 
that the business established some years ago by Messrs. Simmons 
and Co. at the above address will be carried on by them from this 
date.—Messrs. Thos. Hill and Co., consulting engineers, valuators, 
and auctioneers, have removed from Spoutmouth, Gallowgate, to 
more convenient and central premises, 66 and 68, Robertson-street, 
Glasgow.—Mr. David Joy has removed from Westminster and 
taken more convenient offices at No. 85, Gracechurch-street, E.C., 
and has taken his son, Mr. Basil H. Joy, who has been with him for 
some years, and Mr. Percival Pryor, lately acting as superintending 
engineer to Messrs, William Cory and Son, into partnership with 
him, under the style of David Joy, Son and Pryor, and in addition 
to working his now well-known patents for his valve gear and 
assistant cylinder, he is undertaking agencies for other patents and 
the representation of provincial firms in the City.—The Endurance 
Tube and Engineering Company give notice of removal of regis- 
tered offices from 105, Colmore-row, Birmingham, to the works, 
Stirchley-street, near Birmingham. 

YORKSHIRE COLLEGE ENGINEERING Society.—The following 
syllabus, 1896-97, has just been issued:—1896: Monday, October 
26th, President’s address, ‘‘ Practice with Science,” Henry 
McLaren, M.I.M.E. Monday, November 9th, ‘‘ Air Pollution,” 
J. B. Cohen, Ph.D., F.LC., President of the Scientific Society. 
Monday, November 23rd, ‘*The Care, Use, and Adjustment of 
Instruments,” B. L. Bullock. Monday, December 7th, Paper, 
Professor Archibald Barr, D.Sc., M. Inst. C.E., M.I.M.E., Glasgow. 
Monday, December 14th, ‘‘ Utilisation of Multiphase Currents in 
Electric Driving,” Percy Nicholls, B.Sc., Wh.Sc., A.M.I.M.E., 
Manchester. 1897: Monday, January 18th, ‘‘Short Stroke Steam 
Engines,” J. S. Raworth, M. Inst. C.E., M.ILE.E., the Brush 
Electrical Engineering Company. Monday, February Ist, ‘‘ Clays 
used for Making Bricks and Pottery,” B. Holgate, F.G.s. 
Monday, February 15th, ‘‘ Microscopy of Iron and Steel,” Wm. 
Cleland, B.Sc., Sheffield. Monday, March Ist, ‘‘ Volunteer Engi- 
neering,” Capt. C. Wright. Monday, March 15th, ‘‘ Results of 
Experiments made in the Engineering Laboratories of the Yorkshire 
College, by the Students.” Monday, April 26th, Discussion: 
‘“* Motor Cars,” introduced by Fred. Grover, Assoc. M. Inst. C.E. 
Monday, May 3rd, Annual General Meeting. 

AUTOMATIC WEIGHING OF GRAIN EX SHIP.—An interesting trial 
of a new departure in the weighing of grain on delivery, ex ship, 
took place on Thursday last, when a large number of gentlemen 
interested in the London grain trade visited the s.s. Michigan, in 
the Royal Albert Docks, to witness the new method of weighing 
grain. After luncheon the party proceeded to the elevator 
** Baltic,” in which was placed the scale to be tried, and which was 
discharging linseed from the Michigan. Mr. Richardson, the 
inventor ot the scale, first removed the deadweights and explained 
the perfect balance of the beam, which was shown to be extremely 
sensitive to the least weight. The standard weights were then 
placed in the weight box—which can be locked, to prevent being 
tampered with—and the machine put in motion. When the exact 
amount had entered the scale it immediately shut off the supply, 
and remained balancing with remarkable exactitude. On the 
universal exclamation of, ‘“Tbat’s correct weight,” a small lever 
was touched and the machine discharged its load, and in doing so 
registered the fact on a tell-tale or counter, and automatically 
proceeded to again fill itself and weigh another charge with the 
same degree of accuracy. Great satisfaction was expressed at tho 
fact that the arrangement of the scale prevents any inaccuracy 
occurring through any list of the vessel, and in no way can any 
irregularity occur in this respect. The weighings were most 
carefully checked and tested on another scale, and proved to be 
unmistakeably correct. We understand that the Elevator Company 
contemplate having all their hoppers fitted with these machines, 
each of which will be able to weigh three sacks per minute, o: 
18 tons per hour. 
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LOCOMOTIVE FOR SOUDAN EXPEDITION 
RAILWAY. 


WE give on this page an engraving and specification of one 
of the new engines of the Soudan Expedition Railway, which 
was made for Messrs. J. Birch and Co., Queen-street-place, by 
Messrs. Manning, Wardle, and Co., of Leeds. The engine is 
somewhat unusual in design, having large fuel capacity, and 
is of a very powerful character for the gauge on which it 
runs, viz., 3ft. 6in. Mr. Birch and Mr. Matheson went up 
to Wady Halfa last April, and there, atter seeing the com- 
mencement of the extension towards Dongola, made a con- 
tract with the Egyptian Government for the supply of the 
material required, which included some new locomotives. 
The line, which is very rough one, and laid with inexpe- 
rienced labour and under most trying conditions generally, 
has gradients as steep as 1 in 50, and sharp curves sometimes 
in combination. There was, therefore, a necessity for engines 
with a short wheel base and leading and trailing wheels. The 
first engine was called the Endeavour. The type of engine 
which Mr. Birch and Mr. Matheson recommended was 
accepted, and has, we believe, since done good service. These 
engines were constructed and delivered in Alexandria in the 
extremely short time of twelve weeks, and the whole of the 
contract for about 130 miles of material was completed in 
three months. 

General description.—The engine to be of the outside 
cylinder side tank type, carried on six wheels all coupled 
together, and a two-wheeled bogie at each end, gauge 3ft. 6in. 
The axle journals to be to the inside of the wheels, and in 
general accordance with the photograph enclosed. 

Cylinders.—The cylinders to be 14in. diameter and 18in. 
stroke, cast of strong close metal as hard as can be worked, 
and all joints truly surfaced by hand, fixed outside the 
frames with strong wrought iron bolts, turned so as to be a 
driven fit into rhymered holes through frames and cylinder 
flanges. 

Pistons.—The pistons to be of cast iron, similar to that 
used for the cylinders, and fitted with self-adjusting packing 
rings made of the same material. 

Slide valves.—The slide valves to be of the best hard gun- 
metal, accurately planed and scraped to a dead true face. 

Motion.—The motion to be worked by a return crank, the 
links and blocks, valve spindles, piston-rods, crossheads, 
slide bars, connecting and coupling-rods, to be made of best 
hammered iron, carefully fitted and thoroughly case-hardened 
in all wearing surfaces. 

Injector.—One injector of the No. 7 size, fitted with all 
necessary steam, feed, and overflow valves, capable of 
supplying the boiler with water, and of lifting a few feet. 

Pump.—One direct-acting steam pump of ample capacity. 

Wheels and axles.—The wheel centres to be of cast iron, 
fitted with Bessemer steel tires, coupled wheels 3ft. diameter, 
2}in. thick, and 5in. wide. Bogie wheels to be 2ft. diameter, 
with tires same section as the coupled wheels. 
from centre of leading to centre of trailing coupled wheels 
6ft. Gin. Total wheel base 18ft. Sin. The axles to be of best 
Yorkshire iron, journals for the coupled wheels to be Tin. 
long and 5}in. diameter, and for the bogie wheels 6in. long 
by 34in. diameter. 

*  Azle-boxes and horn blocks.—The axle-boxes to be of best 
cast iron, with gun metal bearings, bored, planed, and fitted. 
The horn blocks to be of cast iron, planed, and each carefully 
fitted to its own place on the frames. They will be held in 
position by wrought iron bolts, turned so as to be a driven 
fit through both frames and horn blocks, all the holes being 
rhymered out with the blocks in position. 

Springs.—The springs are obtained from a high-class 
English firm, and made of the best spring steel. 

Frames.—The frame plates to be of the best mild steel, 
rolled in one piece {in. thick, and extending the length of 
the engine, each pair of frame plates to be bolted together 
during planing, slotting, and drilling to ensure perfect accu- 
racy. When fixed on the engine they will be firmly braced 
together by strong transverse stays; all the bolts to be a 
driven fit into rhymered holes. 

Buffer beams, buffers, and draw gear.—The buffer beams to 
be of best mild steel lin. thick. The engine will be fitted 
en buffing and draw gear to suit existing rolling 
stock. 


Distance | 


Rail guards.—W rought iron rail guards to be fixed at cach 
end of engine. 

Boiler.—The boiler and outer fire-box to be of best mild 
steel, barrel plates ,',in. thick, outer fire-box plates ,‘;in. 
thick. All the edges of the plates to be planed, and every 
joint carefully caulked both inside and outside of the boiler, 
and all flat surfaces protected with longitudinal or transverse 
stays, and all longitudinal joints to be double riveted. 

Dome.—A dome to be securely riveted to the boiler barrel 
and covered with a neat casing. 

Fire-box.—The fire-box to be of the best selected copper, 
the thickness of plates ,';in., tube plate }in., and round 
mouthpiece jin., all the rivets to be of copper. The inner 
and outer fire-boxes to be stayed together through water 
spaces with copper stays lin. diameter about 4in. centres, 
screwed into both boxes, and riveted over at both ends. The 
crown to be supported with strong wrought iron roof bars. 

Foundation ring and mouthpiece.—The foundation ring 
and mouthpiece to be solid forgings of best hammered iron, 
planed or slotted where required for joints. 

Tubes.—The tubes to be of solid drawn brass, best quality, 
ljin. external diameter; No. 11 i.w.g. at fire-box, and 
No. 14 i.w.g. at smoke-box end. 

Safety valves.—The boiler to be fitted with a Ramsbottom 
duplex safety valve, the valves to be 3in. diameter, and 
adjusted to a working pressure in the boiler of 1401b. per 
square inch. 

Heating surface.—Heating surface in fire-box above fire- 
bars, 62 square feet; in the tubes, 545 square feet. Total, 
607 square feet. Grate area, 9} square feet. 

Tank.—A tank of neat pattern to be placed each side of 
the boiler, capable of holding 900 gallons together. To be 
provided with baffle-plates. 


Foot-plating.—A foot-plate or platform of mild steel | 
plates, jin. thick, to be fitted round back of fire-box shell, | 


and extend along each side of engine; the whole to be sup- 
ported by strong brackets bolted to frames. 

Coke-bor.—A large coke-box to be placed upon the foot- 
plate each side of the fire-box, to contain a proportionate 
quantity of fuel. 

Sand-boxes.—Two sand-boxes to be placed in a convenient 
position at each end of engine, with pipes extending down 
nearly to the rails. The handles for working sand valves to 
be within easy reach of the driver. 

Brake.—A powerful screw brake to be worked from driver's 
foot-plate on the stoker’s side, and to act upon front and back 
coupled wheels. The brake blocks to be of cast iron. 

Steam jet.—Steam jet to be fixed in smoke-box and worked 
from driver’s foot-plate. 


Tools.—The following tools to be supplied with the engine: 
-—A set of firing tools and crowbar; a lock-up tool-box, to be 
fixed in a convenient place on the engine, containing a set 
of case-hardened screw keys, one copper and one hand 
hammer, two chisels, oil cans large and small, tallow kettle, 
and hand brush. 

Sum Mary. 


Gauge of railway... .. 


Diameter of cylinders are sr are = § 
Length of stroke... .. .. Aer ; . Ift. 6in, 
Diameter of wheels, coupled .. ..  .. —_ < 
Diameter of wheels, bogie a Sp a ee 
Length of wheel base, rigid .. .. .. .. .. .. 6ft. 6in. 
po ee eee 
Capacity of water tanks .. Se ae 900 gallon 
Heating surface—Fire-box 62 sq. ft. 
- ” Tubes .. 545 sq. ft. 
a Total 607 sq. ft 
Grate area . on 9} sq. ft. 








CREASEY’S INDICATING BELL PUSH. 


THE engraving below shows the exterior of an electrical 
indicating bell push made by Mr. J. W. Creasey, of Fife-road, 
Kingston. With ordinary bell pushes the user cannot tell 
whether the bell circuit is complete or not, and, therefore, 
cannot tell whether the 
intended bell signal is 
being made or not, 
Patience or the impor- 
tance of the visitor's 
call alone determines 
the length of time he 
may wait vainly pushing 
the thing that does not 
respond. In the case 
of the push illustrated, 
which is of the usual! 
size, the completion of 
the bell circuit sends a 
current round a small 
piece of iron, in front 
of which is a small 
compass needle carry- 
ing the indicator face shown, and this circuit and _ its 
cessation causes this needle to rotate. If the current is 
not in order this indicator remains motionless, It is exceed- 








| ingly simple. 


Pipes.—All the steam, feed, steam jet, and pet pipes to be of 


best copper solid drawn. 

Cab.—A neat cab, fitted with glass spectacles in brass 
frames at the front, will be fixed over the driver’s foot-plate 
for his protection. Opening at back of foot-plate for passage 
to tender, with two movable handrails. 

Lubricators.—Two Roscoe’s patent lubricators to be fixed 
near the smoke-box, having copper pipe and unions connect- 
ing with steam pipe of cylinders. 

Lamps.—One each head, tail, hand, and gauge lamps to be 


supplied with the engine, and suitable brackets for same | 


fixed on the engine. 

Screw jack.—A 15-ton traversing screw jack will be supplied 
with the engine. 

Painting.—The engine is to receive not less than two coats 
of plain colours in oils, rubbed down, finished in green—or 
any other colour at the option of the purchaser, lined out and 
varnished. 

General.—The engine to be fitted with water gauge, trial 
cocks, whistle, steam pressure gauge, washing out plugs, or 
mud hole doors, fixed in convenient parts of fire-box shell 
and both above and below tubes in smoke-box, steam chest 
cock, tallow cocks, clack box, and blow-off cock. After the 
boiler has been tested by hydraulic pressure to 210 lb. and in 
steam to 150 lb. per square inch, it is to be lagged with wood 
covered with sheet iron, and finished with neat polished brass 
mouldings. The whole of the materials and workmanship to 
be the best of their respective kinds. The motion details to 
be thoroughly case-hardened in all working parts, and syphon 
lubrication provided where necessary. All screw threads to 
be of Whitworth standard. 


| 








BRUSSELS EXHIBITION, 1897. 


Tue following is the substance of the report of the Executive 
Commissioner submitted at the recent meeting of the British Com- 
mission, held at the offices of the London Chamber of Commerce, 
Botolph House, E.C. Already the minimum area acquired for the 
British Section—3000 square metres—seemed likely to be secured 
by exhibitors of the first rank. Great confidence appears to exist 
in the arrangement of the forthcoming section, and this will greatly 
improve the chances of success, There will be a good Railway 
Court, but, unfortunately, the chances of a large shipbuilding 
exhibit are much endangered at present by the announcement of 
an intended exhibition of ship models at the Imperial Institute 
next year. This is most unfortunate, considering how important 
it is that this country should hold her own at Brussels next year 
against the strenuous efforts which will be made by other countries 
to carry off all awards, to the detriment of our most important in- 
dustries, and the concurrence of the two exhibitions cannot but do 
some injury to both. Our shipbuilding interests will not, however, 
be badly represented, as several of our largest naval companies wil! 
be well represented, and a fine and varied collection of ship models 
from the several railway companies who are co-operating in the 
matter will be on view. Cycles will, as far as indications show, be 
well represented, and it is hoped that a carriage exhibit may be 
obtained. Of the numerous miscellaneous firms who have signified 
their intention to exhibit, all are of good standing. Space, in addi- 
tion to the minimum area, can be acquired as necessity arises before 
the end of the year. It is feared that all hope of a machinery ex- 
hibit must-be abandoned, owing to the high charges for space for 
this particular branch. The privilege of the use of the Royal Arms, 
and the grant of free postage to the Commission, will be of con- 
siderable benefit. 
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GRANT’S AUTOMATIC SIGHTS FOR COAST GUNS. 


Ix our issue of August 28th we described the automatic 
sight of Captain Gaynor, R.E., and we then mentioned that 
other sights are competitors in the field, Sir George Clarke 
and Colonel Watkin each having put forward designs which, 
it is unnecessary to add, are very good. Hitherto we have 
not obtained the necessary sanction to publish accounts of 
these. We do not, however, think it right to delay longer 
saying a few words on what we believe to have been the design 
which was first put forward publicly, namely, that of Captain 
J, G. Grant, Forfarshire Artil- 
lery Volunteers. The specifi- 
cation of Captain Grant was 
dated June 1st, 1886. In this 
the fore sight was made to slide 
up and down in a_ socket 
attached to the trunnions, the 
hind sight being fixed, deflec- 
tion to be given on which “3 


THE ACTION OF HEAT ON CEMENT. 





THE modern tendency toward large and high buildings, with a 
skeleton structure of steel, has made the question of fire prevention 
and protection one of the most vital importance to architects, 
manufacturers, engineers, and builders in general. Countless 
experiments have be made to devise some means of preventing iron 
and steel columns and girders from buckling under great heat. 
Plainly, says Mr. J. S. Dobie, in an article in the Engineering 
Record, the only way this can be done is by so protecting the metal 
that heat cannot come in contact with the metal surface. 

Experiments have also been made, and numerous schemes 








ever sight was preferred. The a 








lower end of the fore-sight Sa 
rested on a graduated arc, the 
face being curved so as to raise 
the sight to the proper height 
for any range for which the 
gun might be laid ; the power to 
do this depending, of course, 
on the fact that the gun was 
mounted in a position with 
considerable command above 
the sea level, and that it was 
to be directed on a ship at sea. 

Figs. 1 and 2 show the prin- 
ciple in a simple way, being 
taken from an article contri- 
buted by General Richardson, 
R.A., to the “ Proceedings”’ of 
the Royal Artillery Institution 
in 1887, It is obvious that as 
the gun shown in Fig. 2 is 
elevated to the position shown 
in dotted lines, the foot B of 
the trunnion or fore-sight mov- 
ing forward descends the curve 
of the plate beneath, and con- 
sequently the breech, which 
descends at a considerably 
greater rate, has to be moved correspondingly further down. 
In other words, while the breech, and consequently the bore, 
move in the usual way, the line of the sight moves less. The 
gun is laid by the sights, and thus the bore receives the extra 
elevation due to the increase in range throughout. 

Practically, this system would not work so well as those 
subsequently adopted by Captain Grant himself, as well as 
others. The principle, however, is clear, and full credit should 
be accorded to him for it. It is, of course, quite possible 
that other inventors had this object in their mind long before 
they put forward their designs; indeed, we believe that this 
was the case with Colonel Watkin, but it is only possible to 
deal with what is put forward publicly, as was the case with 
Captain Grant's sight as early es 1886. 








Borer SETTING.—Cornish and Lancashire boilers, by moving in 
the brick setting, are apt to establish leakage, by which the hot 
&ases escape before they have done their work. Mr. W. G. Smith, | 
of Sutton, St. Helens, has invented and is introducing a how | 
simple method of getting over the difficulty by the use of ‘break | 
joint plates,” which appear to us to be worth the notice of those | 
who have boilers of this kind to set or reset. 

















introduced, to devise some means of making a floor between the 
girders that will withstand the action of fire, and so prevent a fire, 
even if started, from spreading from one flat to another. Hollow 
tile, brick, and terra-cotta have been tried with indifferent success ; 
and at present the tendency is toward using Portland cement or 
concrete as a protection for ironwork. It is the purpose of this 
paper to show what really may be expected from a mass of concrete 
or cement when subjected to great heat. 

In making these tests three brands of cement were used—two 
Canadian brands: ‘‘Star,” manufactured at Deseronto, and 
‘*Samson,” from Owen Sound ; one brand, ‘‘ Jossen,” of Belgian 
manufacture. These cements were serge. pd tested for fineness, 
strength, and ‘‘blowing” before using, and were found to be first 
class, The ‘‘Star” and ‘‘Jossen” were comparatively slow setting, 
and the ‘‘ Samson” set very rapidly. 

Tests were made upon neat briquettes and sand briquettes, 
mixed in proportions of 1 sand to 1 cement, 2 sand to 1 cement, 
and 3sand to lcement. The age of the briquettes varied from two 
months to about four years. Over 200 briquettes were used in 
making the tests. 

The briquettes were heated in a small assay furnace, heated by a 
large gas burner, and which gave a range of temperature of from 
about 650 deg. Fah. to about 1775 deg. Fah. 

The temperatures were determined by means of a water calori- 


' meter; the temperature of the furnace being obtained from the 





rise in temperature of a pint of water, in which had been immersed 
an iron ball of known weight, and which was heated to the tempera- 
ture of the furnace. The tempcratures given are approximately 
correct. The calorimeter gave good results—different readings, 
under the same conditions, rarely differing by more than 10 deg. 
or 15 deg., which is very close for such high temperatures. From 
these experiments the following conclusions may be drawn :— 

(1) While there is no doubt that a covering of Portland cement 
concrete will afford some protection to a metal column or girder, 
still there appears to be no doubt that the concrete itself will be ruined 
by the action of the fire, and will have to be removed as soon as 
the fire is subdued. The concrete covering may remain upon the 
ironwork during a fire, but the heat will damage it to such an 
extent that it will disintegrate afterward. The impression appears 
to exist that the concrete will be in as good condition after a fire as 
before. This is a mistake, as a fire of ordinary intensity is 
sufficient to ruin completely a very large covering of concrete. 

(2) The concrete covering, if heated, will not stand the action of 
water ; all the experiments show that water applied to hot cement 
is extremely ruinous. This is a very important point, when we 
come to consider the immense amount of water thrown into a 
building during a conflagration. The cement is certain to become 
red hot ; and then, when the hose is turned on, the water strikes 
the protecting covering and it breaks off, leaving the ironwork 
bare, and filling the air with a shower of dangerous falling pieces. 
In a fire-proofed building the usual construction is to have a 
system of concrete arches and slabs between the joists and girders. 
The walls are of concrete, and have metal doors to confine tke fire, 
if started, to one spot as much as possible. The ficor is usually 
cemented over or boarded with thin flooring, and is, therefore, 
more or less water-tight. The ceiling, or under part, might be 
exposed to intense heat, while immense quantities of water were being 
poured upon the upper portion, causing an immense strain on the 
concrete, not only from the weight of water, but from the opposite 
strains, which the cement would undergo on account of one side 
being expanded by the intense heat while the other side is kept. 
cold by the water upon it. All this time the fire below is eating 
away the strength of the cement, and a collapse is the result. 

(3) In calculating for the design of the columns and girders, and 
especially for floors, no allowance should be made for the strength 
of the concrete, but the cement covering should be considered as so 
much extra load on the system. It is the usual custom in design- 
ing a fire-proof system to consider that the concrete bears its share 
of the loads upon the girder, and in a great many cases the girder 
is designed on that assumption. If no fire occurs this is all right, 
but during a severe fire the concrete loses its cohesive properties, 
both on account of the loss of its water of hydration and on account 
of the great internal strains caused by the expansion of one side 
under heat, and consequently becomes unable to resist any stress 
anywhere near what it was originally able to bear, and in most 
cases would noteven beself-supporting. Theexperimentshaveshown 
that sudden heating is extremely ruinous, much more so than heat 
gradually applied, and in the average fire a very high temperature 
is generated in an incredibly short time, and concrete subjected to 
its action would, in a very short time, be unable to bear any strain 
whatever. 

It appears from this that in a fire-proof building floors should 
never be constructed of slabs of cement forming short spans or 
arches from girder to girder without any support. If no load were 
placed on the floor, and it were subjected to heat, it might possibly 
retain its form provided water was not thrown upon it, but if 
loaded, as any floor would be, a collapse is inevitable. Concrete 
then should always have a metal system of some sort imbedded in 
it, sufficiently to bear the weight of the concrete itself, and all 
external loads which may come upon it. 

The great advantages possessed by cement or concrete, as a fire- 
protecting material, are its low heat-conducting power and its 
very small expansion under heat. These advantages, however, are 
entirely offset by the fact that it loses its strength under heat, is 
ruined by water applied during a fire, and will disintegrate after a 
fire, if not — the fire itself. These experiments tend to show, 
therefore, that the value of concrete as a fire-protecting material 
has been greatly over-estimated, and that disastrous results ma 
follow from confidence in a building protected with such a material, 


TaBLe I1.—Results of Twenty-six Briquettes Heated Suddenly. 
Temperature, 1°775 Deg. Fah. (approximately). 








Weight in grammes. 

















nn Tensile strength. | Per cent. 
2+ ee 

Before. After. lost. Before. After. | lost. 
*140 125 10 530 190 64 
139 117 15 530 200 62 
*140 115 17 530 185 65 
*139 113 18 530 53 90 
*140 125 11 530 | 180 66 
*140 132 5 580 | 985 55 
*139 137 1 530 330 37 
*140 120 13 580 | 140 73 
139 133 2 530 | 280 47 
*139 112 19 530 15 97 
140 121 13 530 155 70 
*138 119 13 580 145 72 
*135 131 2 930 | 0 100 
$133 118 ll 930 { 20 a7 

+132 Dropped from tongs and broke on floor. 
t131 123 6 | 930 50 Q4 
+132 118 10 930 20 97 
+134 128 4 | 930 23 97 
$139 125 9 515 85 3 
$138 128 7 515 75 85 
$140 134 + 515 122 76 
$137 135 1 | 515 | 200 61 
$138 131 5 | 515 97 81 
3138 135 1 515 185 64 
$140 112 19 | 515 0 100 
17 515 10 98 


$137 113 
* “Star” brand. 

+ Briquettes, four years old, brand unknown, 
t ‘‘Jossen” brand. 


TABLE I].—Results of Twenty-one Briquettes Heated very Gradually 
and Broken. 


Maximum temperature, 1000 deg.—1025 deg. Fah. 


























Weight in grammes. | Per | Tensile strength. ~ Per 

————————— Oe NE aa thie Te Ee elle ene. 

Before. After. | lost. Before. After. | lost. 
*139 132 4 580 395 25 
*138 | 130 | 5 530 390 26 
*140 | 128 8 530 348 34 
*140 129 7 580 351 33 
*138 126 8 580 327 38 
*138 120 | 12 530 152 71 
nea 3 Se 530 78 84 
*138 113 | 18 5380 29 94 
*140 119 14 530 110 79 
*189 | 125 10 530 237 55 
+137 129 6 515 348 32 
+139 | 130 6 515 348 32 
+140 133 | + 515 898 22 
+139 127 | 9 515 282 49 
+140 120 14 515 182 64 
+138 186 1 515 440 14 
+139 184 8 515 400 22 
+140 | 121 13 | 515 195 62 
+139 117 15 | 515 130 74 
+140 122 12 } 515 198 62 
+139 112 19 515 10 98 

* “Star” brand. +t ‘‘Jossen” brand. 
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Fig. 2 


DUPLEX STEAM PUMP WITH VARIABLE 
EXPANSION VALVES. 


THE accompanying engraving, Fig. 1, represents a general 
view of an improved duplex steam pump, of a capacity equiva- 
lent to 25,000 gallons of water per hour, which has recently 
been constructed by Messrs. Oddie and Hesse, Larkhall-lane, 
Clapham, for Messrs. H. Bruce and Sons, Kinleith Mills, 
Midlothian, N.B. The pump has two steam cylinders, each 
12in. diameter, and two plungers Sin. diameter, all having a 
common stroke of 12in., the pressure of steam required being 
80 Ib. persquareinch. Fig. 2 represents sectional views of the 


cylinder and valve chest, showing thevariable expansion valves, | : 
| are inevitably strong draughts to make the burning yet more 


which can be regulated from without while the appliance is in 
operation. Each piston controls the valve of its neighbour 
by means of a tongue on the valve plate engaging in an 
inclined slot on the piston, each piston also, by means of the 
same device, actuating the expansion valve, which gives it 
control over its own steam admission. To compensate for the 
fall in pressure, due to the expansion of the steam in the 
cylinders after cutting off, the pistons are made particularly 
heavy, thereby increasing their momentum. The regulation 
of the expansion valves is effected by the hand-wheels shown, 
the attendant, with a little experience, being able to judge 
the amount of clearance required at each end of the steam 
cylinders. 

The weight of the pistons causes them to start slowly at 
the beginning of the stroke, the velocity increasing rapidly 
towards the middle, and slowing down again, after cut-off, 
towards the end of the stroke. 
very smoothly at higher mean speeds than is usual with 


| which it is run to the mill. 





We have had an opportunity of witnessing the operations 


| of the pump illustrated, which appeared to be perfectly noise- 


less at all speeds. 








NOTE ON A SHAFT-FIRE AND ITS LESSON.* 
By Ropert GILMAN Browy, Bodie, Cal. 


THERE are few disasters so difficult to deal with as an under- 
ground fire. It is inaccessible at best, and generally unapproach- 
able ; and it finds most material in the very places where it can do 
most harm, namely, in large stopes and in ‘‘ heavy” ground where 
timbers are massed, and in shafts and level stations where there 


fierce. The fire constituting the subject of this note occurred in 
the shaft of the Standard Mine at Bodie, California, and originated 
after the departure of the night force at 3 a.m., being discovered 
by the men going to work at 6.30. At that time it had gained 
already considerable headway, and was throwing smoke plentifully 
from the collar of the shaft. 

It must be premised, for understanding the situation, that 
in this shaft all hoisting is done to the 320ft. level, where the 
material is dropped by chutes 30ft. to the tunnel level, through 
Hoist and sheaves are all placed 
underground, the upper portion of the shaft being open, but 
unused, The toned is 1800ft. long, and attempts were made at 
once to reach the shaft through it, but increasing smoke and gas 
drove the men back a hundred feet or more. The natural course 
in such a case is to bulkhead everything as tightly as possible, 
with the hope that the fire may be smothered-.in its own car- 
bonic acid, but in this instance the element of uncertainty was 


This enables the pump to run | too large. There was a nest of old timbers in ore-chutesand shaft, 


above tunnel level, where fire would lurk for months; and, more 


ordinary duplex pumps, while there is a considerable reduc- | than that, there were a dozen connections through caved stopes to 
tion in the weight of the pump and in the space occupied. | neighbouring mines that could not be bulkheaded, as well as 
Other advantages claimed are simplicity of parts, the whole | through openings that perhaps could. The shaft must, therefore, 


of the working surfaces being enclosed, durability, and steam 
economy, the latter being due to the cut-off, and to the 
absence of short strokes. 





| Meeting, September, 1896. 


be approached at the ore-chutes on the tunnel level, if possible ; 





* Read before the American Institute of Mining Engineers, Colorado 
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and this might be made possible by leaving the tunnel as the sole 
free intake, All other openings, to the surface direct and through 
other mines, were at once sealed with the hoped-for result, in 
the course of two hours the chutes could be reached, and a hand. 
to-hand fight with the fire could be begun. In this struggle 
important aid was furnished, absurd as it may seem, by hand. 
extinguishers, and the drug stores of the town were ransacked for 
bottles suitable to hold acid, while the assay office furnished the 
soda for numberless charges, At first water was brought in jn 
barrels, and a hand force-pump was used, Later, connections 
were made from the outside to the main pipe which passed out of 
the tunnel, and water was pumped in, to be thrown upon the fire 
through a 2in, hose, by a small centrifugal pump, driven by elec. 
tricity. The latter arrangement was put into operation on the 
second day of the fire. By this time the chutes and shaft at 
tunnel level had caved down, and the fire in the half-buried timbers 
had to be fought for a day or two more, the fear being that it 
would work down the shaft. Meanwhile water was being pumped 
from a neighbouring mine through fire-hose into the collar of the 
shaft, which, spattering and spraying down, finally saved the upper 
200ft. of it. The damage was uitimately found to extend upwards 
from tunnel level, where the cage had wedged, and to include the 
chutes and hoist station. This must be regarded, in view of the 
much greater disaster threatened, as a most fortunate and satis. 
factory result. By way of deducing for general application the 
lessons taught by this experience, it may be well to classify the 
elements which combined to lessen the injury incurred under the 
two heads of existing conditions and active self-measures, 

Kristing conditions.—These might well be called adventitious or 
accidental circumstances, since they can scarcely be said to have been 
provided deliberately with a view to the emergency in which they 
came into play. Apart from the conditions involved in the nature 
of the mine, the locality of the fire, &c., they comprise :—(a) The 
wedging of the cage just above tunnel level. (+) “The presence of 
a water pipe in the tunnel, with easy outside connections to 
adequate water supply. (c) The possession of a centrifugal pump 
and electric motor that could be put into operation almost imme. 
diately. (d) The supply of water from a neighbouring mine, and 
sufficient hose to bring it to the collar of the shaft. 

relief measures.—Under this head may be mentioned :—(+) The 
bulkheading of all approaches save one. (jf) Fighting the fire with 
hand extinguishers. (g) Hauling in water and using hand force- 
pumps, These two categories are not food for pleasant considera. 
tion, yet it is safe to say that the conditions of 80 per cent. of the 
metal mines of the West are to-day no better. It is clear that the 
first list, which really made the fight a winning one, deserves 
special consideration, with the view of converting its elements into 
relief measures for future application. (a) Some years ago a fire- 
door, with automatic release, was devised for use in shafts, and 
actually employed in several instances.* It was Sin. thick and 
iron sheathed, and was designed to save a shaft from burning with 
the shaft-house. Some such device, placed between levels as well, 
would be invaluable in isolating various portions of the shaft. 
(}) Where adit tunnels exist, outside connection to water supply 
should be provided and fitted with couplings and hose, if the con- 
ditions are such that in a possible contingency this supply may be 
required, (c) If pressure is not ample for this purpose a small 
hand force-pump—about 3in. barrel—or, if there is electric power 
in the mine, a 3 K. W. motor with 12in. centrifugal pump should 
be at hand. (d) For surface water supply a main should be laid, 
when practicable, from some neighbouring mine, with such con- 
nections to pumps and hydrants that water can be furnished hy 
either mine for the other’s need. This seems to be a fair case for 
co-operation among several adjacent properties, lessening the 
expense and increasing the efficiency of protection against fire. 
In the case here under consideration relieh méasures would have 
been more effective if the means had been more promptly at 
hand, and hence the following observations :—-(e) Underground 
connections with other mines are to be avoided ; but where they 
exist they should be fitted with heavy air-tight bulkheads, with 
passage traps if necessary. Main air-ways should be supplied with 
tight doors. In stoping close to boundary lines it should be a first 
principle that a solid pillar of rock between mines is the best of 
protections, since ordinary filled ground will leak enough air to 
keep a fire alive for months. (f) A hand extinguisher should be 
kept at every dry station. (g) A tank carand a hand-pump should 
be at hand for use in tunnels or levels. A few hundred dollars 
invested in simple provisions of this kind would serve as a most 
efficient insurance premium. 

Mr. Channing has written adequately} of the advantages of 
close bulkheading, which will unquestionably remain the standard 
method of fighting underground fires; but there are cases, 
like the one here 
air is not practicable. In such cases the policy outlined above is 
worthy of consideration, namely, that of choosing the best point 
of attack and partially bulkheading, so that fire and gas may 
draw away therefrom, making approach possible from that 
quarter, At the time of this writing, exactly a month after the 
breaking out of the fire, the shaft, from 15ft. above tunnel level 
downwards, is open and is operated by a temporary hoist; the 
old hoist station, which had caved full, has been opened ; the 
machinery has been removed and is now undergoing repairs, and 
for three weeks ore mining has been recommenced in the upper 
levels, the product being handled through improvised chutes. 
With attempted bulkheadings we should have been entirely 
excluded from the mine, and to-day but just beginning to be able 
to estimate our loss. 








THE INSTITUTION OF JUNIOR ENGINEERS. 





THE annual general meeting of this Institution was held at the 
Westminster Palace Hotel, on the 16th inst., the retiring chairman, 
Mr. H. J. Young, presiding. There was a large attendance of 
members. The Council’s annual report, which was read by the 
secretary, Mr. Walter T. Dunn, showed that the total membership 
was now 454, an increase of 36 on the past year. Mr. A. R. Binnie, 
M. Inst. C.E., was the president for the ensuing sixteenth session. 
Seven meetings had been held for the reading and discussion of 
papers, and eleven visits to works had been made, at which the 
average attendance had been nearly 90. The summer meeting in 
Scotland had been highly successful. The report also contained a 
copy of the address of congratulation presented to Lord Kelvin, 
one of the Institution’s vice-presidents, on his professorial jubilee. 
Appreciative reference was made to the work carried on by Mr. H. 
Kempster, as hon. librarian, and to the Rg course of lectures 
on ‘‘ Marine Engine Design,” by Mr. H. M. Rounthwaite. 

The Institution’s first conversazione, the appointment of delegates 
to the Sanitary Congress, and the office fund, were other matters 
noticed in the report. A vote of thanks was passed to the retiring 
officers for their past services. The scrutineers reported the 
election to have resulted as follows :—Chairman, Mr. H. B. V orley ; 
vice-chairman, Mr. Basil Joy ; hon. librarian, Mr. H. Kempster ; 
hon. auditors, Messrs. W. H. De Ritter and P. Marshall ; members 
of Council, Messrs. Adam Hunter, E. Berry, K. Gray, Bertram 
Joy, A, Anstruther Thomson, G. F. Burtt, E. King, and Walter J 
Hunter, 








Messrs. J. Penn AND Sons.—The eighth annual dinner of the 
past and present members of the drawing-office of Messrs. John 
Penn and Sons will be held on the 7th of November, at seven 
o'clock, at the Holborn Restaurant. The chair will be taken by 
Mr. A. Blechynden, the managing director of the company. 





* See Engineering and Mining Journal, April 7th, 1894. 
t Engineering and Mining Journal, January 16th, 1892, 
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RAILWAY MATTERS. 


A coMPARATIVE statement of revenue and expenditure 
of the West Australian Government Railways for twelve months 
ended 30th June, 1895, and 1896 respectively, shows that in the 
former period 573 miles of road were opened for traffic, as against 
587 in the year ending June 30th, 1896. The expenditure per cent. 
of revenue had decreased from 61 ‘67 to 50 °6, 


Tux French Thomson-Houston Company is about to 
commence the installation works of the electric tramways for the 
town of Alger. The generating works will be erected at the PAté 
de Mustapha, and the machinery, in three groups, will have a 
capacity of 350-horse power. The energy will be furnished by 
three dynamos of 200 kilowatts each. The carriages will be 
supplied with two motors, one for each axle, and will accommodate 
forty-two passengers. They will be lighted with five lamps 
of 16-candle power. The whole line is to be lighted by electricity 
at night. 

Tur record of railway accidents in the United States 
during August includes 48 collisions, 54 derailments, and 2 other 
accidents, giving a total of 104 accidents, in which 57 persons were 
killed, and 140 injured, These accidents are classified by the Raz/- 
road Gazette as follows :—Collisions: Trains breaking in two, 9 ; 
misplaced switch, 5 ; failure to give or observe signal, 3 ; mistake 
ingiving or understanding orders, 9 ; miscellaneous, 7 ; unexplained, 
15: total, 48. Derailments: Loose or spread rail, 2; defective 
bridge, 3; broken wheel, 1 ; broxen axle, 6; broken truck, 1 ; 
fallen brakebeam, 1 ; broken drawbar, 4 ; broken brake rigging, 2 ; 
broken car, 1; broken engine, 1 ; misplaced switch, 1; animals on 
track, 1; landslide, 3; washout, 2; accidental obstruction, 5; 
unexplained, 20 ; total, 54. 


A serrous railway collision occurred recently at Philson, 
Pa., on the Baltimore and Obio Railroad, between two freight 
trains. An eastbound train descending the steep gradient of the 
Allegheny mountains got beyond controi and could not be stopped 
at the siding where it should have waited for the westbound train. 
The train went down the incline at high speed and struck the west- 
bound train, which had two engines. ‘The three engines and 
thirty-four cars were wrecked. The bodies of eighteen men, all 
tramps, were found in the wreck, and several of the train men 
were injured. The accident occurred on a gradient of about 2 5 per 
cent., 17 miles long, from Sand Patch tunnel to Hyndman. It is 
said that sixteen cars—or about half the train—had air brakes, 
and that the brakes after being tested satisfactorily had been 
tampered with. 


Tur Great Western Railway Company is making 
rrangements for considerable developments of its London 
suburban passenger traffic. It has already been decided to 
establish at an early date a service of trains between Paddington 
and Victoria, to run vi4 Westbourne Park and Addison-road 
stations. At Ealing, where there has been an enormous growth of 
passenger traffic in recent years, the station is to be reconstructed at 
once, and the platforms lengthened by 100 yards; and arrange- 
ments have been made for forming a ‘‘dock”’ in the central plat- 
form, with the view of making Ealing the terminus of a new local 
service to and from Paddington, At Southall a siding at the 
north side of the station is being lengthened for the purpose of 
affording greater facilities for the present services of trains from 
Southall to Willesden and Victoria, vi@ Acton. 


E.ectricity on the Manhattan elevated in New York 
city was given a practical trial, October 5th, the experiment being 
made on the Thirty-fourth-street branch, between the Long Island 
Ferry and Third-avenue. A third rail laid on the outside of, and 
10in. higher than the regular rails, carries the current. Contact is 
made by means of two sliding steel shoes. The motor car carries, 
when fully equipped, a storage battery of 256 cells which may be 
used in case of emergency, and which serves to keep the load on 
the line and on the station fairly uniform. The battery alone, it is 
said, will y ea a train for nineteen miles at a speed of thirty-five 
miles per hour, The motor car is 18ft. long, and slopes from a 
height of 8ft. in the centre to 3ft. at the ends. The electric 
current is also used to light the cars, which is a new departure on 
the New York elevated lines. The locomotive has two motors of 
125-horse power and weighs 10 tons, 


Ar recent trials made on the Liverpool Overhead Rail- 
way with roller bearings, in connection with the meeting of the 
British Association at Liverpool, it was demonstrated that three 
cars fitted with these bearings can be run with the same expendi- 
ture of electrical energy as is required for two fitted with ordinary 
bearings, thus effecting a saving of 50 per cent. of energy alone, 
exclusive of saving in lubricants, which is also considerable. The 
Liverpool company propose to fit up their new stock with these 
bearings complete. Cars are being fitted for the Edinburgh, 
Burnley, Croydon, and other tramway companies, and roller 
bearings to the great bell of St. Paul’s Cathedral, which has 
hitherto required from four to six men to ring it, but, with the new 
bearings, it will require not more than two men. The first statu- 
tory meeting of the Roller Bearings (‘ompany, of which Major- 
General Hutchinson, (.B., late Chief Inspecting Officer to the 
oe of Trade, is chairman, is to be held on the 29th inst., at 

p.m, 


Ix the course of his presidential address on the 
‘Distribution and Transmission of Electrical Energy” to the 
American Institution of Electrical Engineers recently, Mr. Louis 
Danean, summarising the systems that he had proposed for city 
and suburban distribution frcm a single station for traction, said 
that “three had been successfully employed, namely, the ‘ booster ’ 
system, the booster system with batteries, and rotary transformers 
operating directly on the line. When the advantages of a single 
station and a steady load are considered, it seems evident that 
many of the large traction systems would do well to concentrate 
their stations into one, and to nse the booster system with 
batteries for their outlying lines, and, if necessary, use rotary 
transformers for lines beyond the limit cf ordinary suburban work. 
As to the possibility of the complete shut-down of such a station, 
4 point had been reached in the construction of machinery, both 
electric and mechanical, that with a proper reserve, a careful 
K stem of duplex steam piping, and with fireproof construction of 
the station, such a possibility may be disregarded, while the 


a would look out for any momentary interruption on the 
eeders, 


ae 
THE Bengal Chamber of Commerce urges that a uniform 
minimum mileage rate for freight in India has been effective in 
Paralysing trade by diverting produce into other methods of con- 
t ht th than by rail. _ The Chamber says it has long been accepted 
out of by desire and intention of the Government in the working 
deed its railway policy is the benefit of India as a whole by the 
that pment of the resources of the country, but it would appear 
toca a details this policy, under existing conditions, is not in 
chick ok en which affect traders very closely. It is with the 
ae oe, th owing that the effect of ignoring the conditions favour- 
the prod e Eastern trade routes for transport to the seaboard of 
perk x that of Upper and Central India has been generally detri- 
tables wa the committee now put forward arguments. — Official 
fectn tee a give the imports of wheat into the United Kingdom 
Argentina « countries and the exports of linseed from India and 
the last : made it evident, says the Homeward Mail, that during 
regards Jew years India has not been able to hold her own, as 
competi Prete demand for these two important staples, in her 
Petition with other countries, This is just one of the many 


cases in which the uniformities beloved b ici 
a € y Government officials 
by miserable failures as compared with the variations permitted 
’ e discretionary powers given to the leaders of railway 


NOTES AND MEMORANDA. 


AccorpinG to the Local Anzeiger, the Berlin Exhibi- 
tion, which closed on the 15th instant, was visited by 3,500,000 
paying visitors, frequency per day, being, on an average, 20,800 
persons. The Berliner Tageblatt estimates the deficit to amount to 
M. 7,800,000, 


Accorpine to the recent communication made to the 
Royal Society of New South Wales by Professor Liversidge on the 
composition of sea water, the Professor finds that it contains about 
0°5 to 0°8 grain of gold per ton, thus confirming the work of 
Sonstadt, published some years ago. : 


THE friction of the 5000-horse power turbines at 
Niagara is said to be so small that when once started they will run 
light with a gate opening of one-sixteenth of an inch only. Careful 
experiments have shown the wheels to have an efficiency of 80 per 
cent., which is 5 per cent. in excess of the guarantee. 


Tue Dutch Government has decided to operate the 
large locks at Ymuiden, the outer port of Amsterdam, by 
electricity, and has placed the contract for the supply and 
erection, with the necessary plant, with Messrs. Shuckert and Co., 
of Nuremburg, Germany. The lock is the largest in Europe, eni 
measures 656ft. in length, breadth 82ft., and depth 32ft. It is 
stated that altogether thirty-six electro-motors will be required, 
ranging from 17-horse power up to 45-horse power each. 


Tue proceedings of the departmental committee 
appointed by the Treasury to consider the quesiion of beer materials 
so far as they have gone have just been made known. At the first 
days’ inquiry the Earl of Pembroke presiding, Mr. J. Steele, chief 
inspector of Inland Revenue and Excise, wasexamined. He stated 
that in brewing 42 lb. weight of malt or corn of any description 
and 28 lb. of sugar were deemed the equivalents of a bushel of 
malt, and a brewer was expected to produce eighteen gallons of 
beer of a gravity of 55 deg. from each bushel. 


At least one large firm manufacturing dynamos and 
motors is, says the American Engineer, at work upon a motor that 
will run at a speed of 10,000 revolutions per minute. This motor, 
if it can be successfully constructed, will be used by the United 
States Government on men-of-war to start the propelling machinery 
of Howell torpedoes just before they are fired from their tubes. 
This torpedo is propelled by the energy stored in a small fly-wheel 
inside of it, made to revolve at a speed of 10,000 revolutions, and 
at present a steam turbine is the only motor of simple form that is 
available to rotate the fly-wheel at that speed. 


Mr. Savuveur suggests that the absorption or evolution 
of heat at the critical points is due to the structural changes which 
occur at these points. A theory which differs hardly at all from 
the views of the allotropists, for it is next to impossible to exclude 
structural changes accompanied by thermal disturbances from the 
list of allotropic changes. Mr. Sauveur attributes the hardening of 
steel to the existence of a network of minute plates of Fe,C dis- 
seminated through the mass ; a view, says ature, which will 
assuredly not put an end to the violent controversy raging round 
this point, if indeed it meets with any support at all. 


An American correspondent writes to Nature stating 
that the albatross flying machine of Mr. William Paul came to 
grief recently. After waiting nearly a month for a favourable 
wind, a start was made from the chute after two hours of labour 
in placing the machine in position; but the first start did not get 
the machine off the ways. It was replaced a second time and 
started, but a sudden gust of wind sideways struck and tilted 
it, turning it about and back on its course. It dropped rapidly 
from a height of about 65ft., striking a clump of trees, and thence 
falling to the ground. Mr. Paul was stunned, but not seriously 
injured. 


Detatts of experiments carried out with a view of 
seeing what precautions, if any, are necessary in the preparation, 
compression, and storage of acetylene for commercial uses, were 
recently communicated to the Academy of Sciences, Paris, by 
MM. Berthelot and Vieille. It has been known for some time 
that the decomposition of acetylene by a heated wire, by mercury 
fulminate, or by the electric spark, is not propagated any con- 
siderable distance if the gas is under atmospheric pressure. At 
pressures of two atmospheres and over, however, the decomposition 
is complete, the explosive pressure produced rising so rapidly with 
the initial compression, that the effects produced by detonation of 
the liquefied gas resemble those of ordinary explosives. 


AN interesting paper on the ‘‘ Micro-Structure of Steel 
and the Current Theories of Hardening,” was recently read by 
A. Sauveur, at a meeting of the American Institute of Mining 
Engineers, held at Denver. Mr. Sauveur recognises only four con- 
stituents of steel, viz., ferrite or pure iron ; cementite or Fe,C, 
isolated by Abel in 1855 ; pearlyte, an extremely intimate mixture 
of ferrite and cementite, arranged either in lamell:e or granules ; 
and martensite, the composition of which cannot be determined by 
the microscope. Martensite exists only in hardened steel at ordi- 
nary temperatures, and is converted into pearlyte in the process of 
annealing. It appears to correspond with Arnold’s hypothetical 
subcarbide, Fe,,C ; but inasmuch as it is of variable composition, 
containing as little as 0°12 per cent. of carbon in very mild steel 
after quenching, and as much as 090 per cent. in hard steel, it 
follows that no single formula can express its composition. 


Sruicon carbide, for use as a grinding material, is a 
highly crystalline substance, which has presumably undergone 
fusion ; it is possible enough that the substance may be formed at 
a temperature somewhat lower than that necessary to melt it and 
cause it to crystallise. Seeing that the product of an electric 
furnace is always highly heterogeneous, it is reasonable to suppose 
that amorphous SiC, unfitted for abrading purposes, may be found 
a profitable by-product as a carburetting and siliciding agent. 
Carbides, silicides, nitrides and borides of manganese, magnesium 
and aluminium, suggest themselves as possible products for the 
common profit of the steel-maker and the electro-metallurgist, and 
some at least among them, says the Zeit fiir Hlectrochemie, may 
come to be ordinary articles of commerce before the end of the 
century. 


Biown-ovt shots are responsible for a large proportion 
of the explosions in coal mines. By a blown-out shot, says Nature, is 
meant a blast which has failed to effect a rupture of the coal owing to 
the hole for it having been drilled in a wrong position, or owing to the 
coal not having been properly prepared by holeing or under-cutting. 
The gaseous — produced by the combustion of the powder 
are driven violently.into the roadways, mixed with the gas distilled 
from the coal ; and this, with the clouds of dust raised at the same 
time provides all the conditions for a disastrous explosion. The 
Commission appointed to inquire into the cause of the explosion at 
the Brunner Coal Mine, New Zealand, in March last, have, after full 
consideration of the evidence, concluded that the primary cause 
was a blown-out shot fired, contrary to the rules of the mine, in a 
part of the mine where no work should have been in progress. The 
coal-gas evolved from the surrounding coal is held to have been 
ignited as the result of the shot, and the flame then spread 
throughout the dry portions of the mine. The disaster was 
accentuated by the explosion of the coal-dust raised by the con- 
cussion along the main road and ee which explosion 
appears in some cases to have been locally intensified by small 
quantities of fire-damp. No direct evidence was obtained by the 
Commissioners that the explosion was commenced by an accumula- 
tion of fire-damp, or that its extreme violence was due to the 


MISCELLANEA. 


THE population of Japan, according to the statistics of 
1894, amounted to 41,810,000, showing an increase of 424,000 over 
the previous year. In 1854 the population amounted to 37,868,000 ; 
in 1890, 40,473,000; in 1892, 41,089,000; and in 1894, to 41,800,000. 

THE production of coal in India, though increasing 
rapidly, is not keeping pace with the consumption. Last year the 
production amounted to 4,370,000 tons, or 55 per cent. more than 
the previous year ; but the import was 800,000 tons, the largest on 
record for any one year. 


tecENT trials of the torpedo boat Vyborg, which has 
Yarrow water-tube boilers, having demonstrated the advantages 
of naphtha fuel, the Chief of the Russian Admiralty, says the 
Cronstadt Viestnil:, has decided to have the same system of com- 
bustion applied to all torpedo craft. 


THE Heriot Watt College of ge pe is making anew 
departure during the coming session, in adding to the evening 
classes in engineering a course on the apis calculus, and its 
application to engineering and electrical problems. The class 
is under the control of Mr. Lawrence Birks, B.Sc., A.I.E.E., the 
newly-appointed assistant professor of engineering of the-coliege. 


On Tuesday the Bath Corporation adopted the recom- 
mendations contained in the reports of the Electrical Lighting 
Committee and of Mr. Robert Hammond, their consulting engineer 
on the extensions of the electricity works, and accepted tenders for 
new machinery and mains. The Council also sanctioned the appli- 
cation to the Local Government Board for a loan of £50,000 for the 
electric lighting works and extensions. 


Tue American liner Paris arrived in Southampton on 
Sunday last, four days overdue. It appears that on the second 
morning out from New York the starboard shaft was broken, 
rendering the starboard screw useless. The ship was stopped, and 
after a careful examination it was determined to go on. Thes 
of the voyage from the mishap averaged 124 knots. Professor 
Biles, the designer of the vessel, was on board. 


THE iron industry in India progresses very slowly, the 
product last year being only 46,000 tons. The furnaces are almost 
wholly confined to Bengal, and to those places where coal is abun- 
dant in the immediate neighbourhood of the ore, and where 
smelting can be carried on by European methods. In the Central 
Provinces ore exists in abundance, but the smelting is primitive, 
and there are no authentic statistics. In Madras there is abun- 
dance of ore, but no fuel, while in Bombay there are both ore and 
fuel, but enterprise has not yet been systematically directed to 
smelting. 


Mr. Cuarues D. Mosuer, well known as a designer of 
fast boats, is said to be engaged on plans for a yacht for Mr. 
Charles R. Flint, of the New York Yacht Club, that is to attain a 
speed of 33 nautical, or 38 statute, milesan hour. In view of the 
speed attained recently by the fastest of the French, Russian, and 
British torpedo-boat chasers, Mr. Mosher’s task is not an impossible 
one, but he is attempting a step in advance of that taken by the 
designers of the fast war vessels. The hull for the yacht of which. 
he is making plans is to be similar to the torpedo-boat chasers in 
construction. Yachts of this kind, says the Marine Review, would 
come in very handy if they should be needed by the Government. 


By the Staines Reservoirs Act of last Session a com- 

mittee was formed, composed of three representatives from the 
West Middlesex, the New River, and Grand Junction Water 
Companies, for the purpose of drawing water from the Thames at 
Bell Weir, above Staines, and storing it in large reservoirs for the 
use of the three companies. The representatives from the West 
Middlesex are Mr. E. Boulnois, M.P., Mr. Hunt, and Mr. Miles; . 
from the New River, Sir Joseph Savory, M.P., Mr. Lewis, and Mr. 
Prideaux ; and from the Grand Junction, Mr. Tendron, Mr. Mott, 
and Mr. Horsley. The first meeting of the Joint Committee was 
held on Monday last, when Mr. Boulnois, M.P., was elected chair- 
man. The reservoirs, when completed, will bold 2500 million 
gallons of water. It is intended to push on the works with all 
possible expedition. 
Tue following notice appears in the American Engineer : 
—To manufacturers and business men who want to prepare at once 
for the improvement in business that will result from the defeat of 
free silver on November 3rd, and who yet hesitate to incur any new 
obligations at present, we make the following proposition: To those 
who make advertising contracts with us before November 3rd, we 
will agree to publish their advertisements for one year on the con- 
dition that if Mr. McKinley is elected President they Near ig for 
them at the regular prices; but if Mr. Bryan is elected, their 
advertisements in this journal will be free of charge for the period 
covered by their contracts. We have enough faith in the result of 
the campaign of education now going on, in which the railroad 
technical press is taking such a creditable part, to make this offer to 
those who still hesitate to resume business activities. 


A COMPREHENSIVE treatise on ‘‘ Submarine Telegraph 
Cables: Their History, Construction, and Working,” is in prepara- 
tion for publication by subscription, by Mr. Charles Bright, F.R.S.E. 
Besides being a resumé of the science and practise of submarine 
telegraphy, both from an electrical and engineering aspect, the 
book—with all the recent improvements in the direction of high 
speed (machine) transmission, simplex and duplex—also contains a 
complete history of this particular application of science from its 
birth, practically speaking in 1850 up to 1895, with a short sketch 
of what preceded in land telegraphy, and a prelude concerning all 
early efforts connected with signalling of any description. It may 
be added that the historical section of this work approaches the 
subject from a financial and political, as well as from a technical 
int of view ; and shows the value of telegraphic communication 
in times of war, as also to diplomacy and commerce. 


Tue production of petroleum in India is almost entirely 
confined to Assam and Burma. The Burma oil wells last year pro- 
duced 19 million gallons—a considerable increase over any previous 
year—and in Assam the already small production decreased. The 
import of petroleum to India last year was 534 million gallons, 
against 864 the previous year. The gold produced was a little 
under a quarter of a million ounces, valued at 175 lakhs of rupees. 
Mysore contributed the whole of this, except a couple of thousand 
ounces. The Mysore mines cover an area nine miles long, worked 
by eleven companies, which give employment to over 13,000 men. 
There are sixty shafts, varying in depth from 30ft. to nearly 
1500ft. The value of the gold produced in India is considerably 
more than that of the coal. Salt, however, is the most important 
of all the mineral products of India; last year it amounted to 
1,069,000 tons, which considerably exceeds the average for the past 
five years. 

GEOLOGICALLY the operations of sinking the pit at 
Shakespeare Cliff, Dover, by the Kent Coalfields Syndicate, will 
be of the most interesting description, says the Chemical Trade 
Journal, the strata which is to be pierced being passed through 
for the first time. The present shaft is 17ft. finished diamoter, 
and is being sunk and bricked with great rapidity. Continuous 
shifts are employed throughout the twenty-four hours, so that not 
an hour of the day is lost, the miners being chiefly experienced 
North of England men. The gault and lower green sand have 
been passed. through, and in the course of the excavations sea- 
shells innumerable have been met with. It is a somewhat curious 
fact that little or no water-bearing strata has been passed through ; 
hence the miners have had no difficulty on this account. The 
depth of the first layer of coal, as revealed by the boring experi- 
ments, is 1113ft., so that at the present rate of progress the first 
coal-bearing strata should be reached by June next. The débris 


from the pit is being used for the purpose of reclaiming the fore- 
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combustion of fire-damp mixed with ccal-dust, 


shore at the base of the cliffs, 











Wis 5 9.Ss 


SR Oe ee | aes i 
ha | at Re aaa; ae + 60° f-8 ow Oe - 
yojersajzZ pue sayungyeog — . i a ET LED . \ dual‘ acid: 


SIIKIOND BHY . 





//eWIS 30 ee 
syieyag 9 suawabuewy 











Oct. 28, 1896, 






































ee. | 
iF 4a18 - 
buruuny 


| s0seaasg 








‘suayddiy Busrasig 4% 


‘ya Busweesg bunseys go suawabuessy 


























-eug pue syag-Busyold 




















svabbir 








pueg /&°9 















































™ yosenas7Z Y2UIOE 
JO 
s/1esag ~ 




































































* Zit ---. 96 


wey) soy soyouy —_—————— 


















































@ s/essapad se12ads ds | ca Ga nee » TE te : i ene 


_t v2 
wig wey? 





SIIMIS S6N JO UONeENIZ 



























































[| ee eo a ea ee ‘4a OF 
A mi ey ae i i \ 
sAay dee ae .-4 hk se 
| \ . 
x 46,08 --% 4. | 


\ 























J 








} 














oT t 
9,81 oe | 08s ‘\ ' ; 
| - + . we 
LAL 




















> 
































so, Cham = 
et Be 








** 858 £ e--- 2-2-7 --- 

















le-- 


SAIY ath | 
WIE 
























































ames 








(OLp and vas wondrtosop 10,7) 


SUAANIONGA ‘NOGNO'T ‘ANVdWOO UOATANOO MON AHL 


AYUAITTIONO NVWWVUAGV ‘INV1Id DNILYOS AGNV ‘ONINDTAAOS ‘ONIADANOO TVOO 











= I Oat 


Barc hetthterse 





Oct. 23, 1896. 


THE ENGINEER. 


419 








=——— 


FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 
(MINA.—KELLY AnD WALSH, Lp., Shanghai and Hong Kong. 
FRANCE.—BoyvEAau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A. J. COMBRIDGE AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
s. AFRICA.—GorDoN AND GorcH, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Juta anv Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON AND Gorcn, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-strect, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MontrREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Suspscription News Co, Chicago. 
STRAITS SETTLEMENTS.—KeE.ty anp Watsn, Lp., Singapore. 
CEYLON.—WiJavaRtTNa AND Co., Colombo. 








SUBSCRIPTIONS. 


Tue EnGrneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) £1 9s. Od. 

If credit oceur, an extra charge of two shillings and sixpence per annum 
will be made. Tue ENnoIneer is registered for transmission abroad. 

A complete set of Taz ENGrneer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tan Paper Coprzs— 


ee ee ee ee 

pe a eee ee 
Turck Paper Coprrs— 

ete ic ak Ht Ke os DO SS 

Yearly £2 0s. 6d. 


(The Sitanaate oni ie chin’ 
ADVERTISEMENTS. 


«@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in ‘‘ordinary” and ‘‘ special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 


letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all othe 
letters to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.’’ 








CONTENTS. 
THe ENGINEER, October 23rd, 1896. PAGE 
Raitway Speeps .. ey Se ee ee ee 
AORTSERIE A AN TERPLOUIVE: 6. 65 a ke ne ce ce ce ws on 
HavLaGe Ropes—MeETHOD OF CALCULATING FRICTION .. .. .. .. 48 
SuccessruL Use oF WaTER METERS IN AMERICA .. .. .. .. .. 408 
LOCOMOTIVES IN THE UNITED STATES .. .. .. .. «2 «. os « 408 
Express Compounp Locomotive, IMPERIAL RoyaL AUSTRIAN STATE 
err are ee 
Coat CLEANING MACHINERY AT ABERAMMAN COLLIERY. (Illus.) .. 409 
SWRMIAMNE PRIOR, cS grlocs, ph von. dda Sa nets ae as ca ee ap ee 
Letrers To THE EpitoR—The Construction of Arches—For the Benefit 
of the Artisan .. 412 


Pilot Engines—Severn Navigation Scheme-—The Intrinsic Energy 
of a Gas—Locomotive Boilers—A National Railway Museum 
Locomotives with Large Co..pled Wheels—The Preston Acci- 

. 4 


dent—The End ofa Strike .. .. .. .. «s os ss oo « 418 
LocoMOTIVE FOR THE SOUDAN ExpepiTion. ([llustrated.) .. .. .. 414 
Creaszy’s InpicaTixc Ben Pus... .. .. .. oc 2 cs oo oe 414 
Bauer Werirstow, TG0F. on ss kw 5k) ce lee. ss ce se. oe SEB 
Grant's AvToMATIC SicH1s FoR Coast Guns. (Tlustrated.) .. .. 415 


THE AcTION OF HEAT ON CEMENT... .. .. 0 2 =. 0. ce oe oe 4 
DuPLEX Steam Pomp witH VARIABLE Expansion Vatves. (Illus.).. 416 
Nore ON A SHAFT-FIRE AND ITS LESSON i Te ile 


THE INSTITUTION OF JUNIOR ENGINEERS .. .. .. .. «2 oe os 416 
RatLway Matrers—NotTes AND MEMORANDA—MISCELLANEA .. .. 4:7 
LrapING AkTICLES— Trafalgar—For the Benefit cf the Artisan .. .. 4:9 


Sheffield’s New Water Supply—The Subsidence at Dumbarton 
Harbour—The North Sea and Baltic Canal—Our Foreign Trades 420 


LITBBAPURE 6. a te is je 420 
TW RMMUMMMIEM tac Sees s care. ad. <cxq sue Vea. 6% . wel. cedlle 
Dee SEE ceca eS wa ee biG) ca Cease, cate aa 
TRIALS OF POWERFUL .. a ee 


Doveias CaBLe Tramways. (Illustrated.) .. .. .. .. 2. .. 422 
Ie East River Susrension Bripck at New York .. .. .. .. 424 
Nores ON THE SINKING, T/MBERING, &c., CONCRETE TRENCHES FOR 
RESERVOIR EMBANKMENTS .. .. .. 0: 0s cc co ce oe & 
Watson’s BALANCED WATER GAUGE. (Tlustrated.) .. .. .. .. 425 
LETTERS FROM THE Provinces—The Iron, Coal, and General Trades of 
‘ Birmivgham, Wolverhampton, and other Districts—Lancashire 426 
Sheftield District—North of England— Notes from Scotland 43 
Wales and Adjoining Counties—Germany ek Om ee) oe 
THE Uae MRMMATEY TCS Gas” sec ae. ccc ds. ep on es ce AO 
SELECTED AMERICAN PATENTS... .. .. .. 0... .. 2. s. ., 480 
ParRaGRaPps—Crystal Palace Old Students’ Society, 408—Agricultural 
Machinery in Turkey, 418—Trade and Business Announcements, 
418—Yorkshire College Engineering Society, 413—Boiler Setting, 
415—Messrs, J, Penn and Sons, 416—British Tron for Sweden, 421. 





TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tot ENGingEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


W. D. (London.)}—The articles you name can be easily obtained in any 
iron and steel making centre. We never recommend particular firms. 
If you are at a loss consult Kelly's ‘‘ Iron and Steel Trades’ Directory.” 

McHivey (Sunderland.).—The temperature of the steam produced by 
sea water is identical with that of steam produced from fresh water. 
A certain amount of confusion has been created, however, by the 
circumstance that if the steam has to rise through a great depth of 
boiling salt water, it may become slightly superheated. For all 
practical purposes, however, the temperature of the steam is not 
affected by the boiling point of the saline solution. 

T. H. (Blaydon-on-Tyne.)—(1) The two boilers of the s.s. Queen of the 
North make steam enough to supply two compound engines, indicating 
2500-horse power when carefully fired with best coal. You may take 
it that in regular work they are each equal to 1000-horse power 
indicated. (2) The boilers of railway locomotives are worked under 
such variable conditions, that the word horse-power is seldom applied 
to them. The narrow gauge locomotives of which you speak would 
probably indicate 400 or 450-horse powe> when pressed. 


INQUIRIES. 





SHEELITE. 
Sir,—Would any of your readers kindly say what is the composition, use, 
and commercial value of ‘‘ Sheelite,” and where is it obtained’ 
Armagh, October 17th. ; A. B. B. 








MEETINGS NEXT WEEK. 

Tue InstiTuTION OF JUNIOR ENGINEEFS.—Saturday, October 31st, at 
3 p.m.: Visit Hotel Cecil to inspect its electric lighting, hydraulic, 
warming, and other engineering features. 

SELF-PROPELLED TRAFFIC ASSOCIATION, RoyAL INSTITUTION, LIVERPOOL. 
—Monday, October 26th, at 8 p.m.: Opening Meeting of the Associa- 
tion, inaugural address by Sir David Salomons, Bart. 

LiveRPOoL ENGINEERING Society, RoyaL InstiTuTION, LIvERPOOL.— 
Wednesday, October 28th, at 8 p.m.: Opening Meeting of the Society, 
when the President-elect, Mr. S. B. Cottrell, M. Inst. C.E., M. Inst. 
Mech. E., will deliver his inaugural address. 

Tue Institution oF Civit ENGINEERS.—Tuesday, November 3rd, at 
8 p.m.: Opening of the seventy-eighth Session, when Mr. J. Wolfe Barry, 
C.B., F.R.8., will deliver an maugural address, on taking the chair as 
President. 

INSTITUTION OF MECHANICAL ENGINEERS.—Wednesday, November 4th, 
and Thursday, November 5th, at 730 p.m.: Papers to be read and 
discussed, ‘‘ Research Committee on the Value of the Steam Jacket; 
Experiment on a Locomotive Engine,” by Professor T. Hudson Beare, 
F.R.S.E., and Mr. Bryan Donkin (Wednesday). ‘Transmission of Heat 
from Surface Condensation through Metal Cylinders,” by Lieut-Colonel 
English and Mr. Bryan Donkin (Wednesday). ‘‘ Breakdowns of 
Stationary Steam Engines,” by Mr. Michael Longridge, of Manchester 
(Thursday). 








DEATH. 


On the 2ist inst, at Ravenscraig, Leigham Court-road, Streatham, 
James Henry GreaTueaD, M., Inst. C.E., of Victoria-street, Westminster. 


THE ENGINEER. 


OCTOBER 23, 1896. 

















TRAFALGAR, 


TuEspay was the ninety-first anniversary of the Battle 
of Trafalgar, and it was observed in London with unusual 
ceremony. So much perhaps has been written concern- 
ing Britain’s victory, its causes, its results, and its influence 
on the history of Europe, that nothing now remains 
to be said ; but the moment is opportune for a glance at 
the difference between modern methods of naval warfare 
and those of the present day. Students of naval history 
will not fail to see, we think, that Nelson’s conquests were 
largely due not only to his courage and that of the officers 
and men whom he commanded, but to his originality. 
Up to the time of Napoleon British fleets had fought 
scores of actions, and these actions were as a rule 
indecisive. We find fleets fighting all day, and several 
days, and in the end both claiming the victory. We see 
indeed our admirals upsetting the calculations of our 
enemies, breaking up their fleets, and repelling attacks. 
Yet, nevertheless, no prizes were taken, and our own 
losses in men and ships were almost as great as those of 
the enemy. The reason was mainly that both sides 
relied on their cannon for victory. Battle after battle 
was a game of long bowls. Nelson and his captains 
introduced as a regular practice, that which before was 
a thing occurring by chance, and mostly avoided. Nelson, 
always, it may be said, kept his signal for close action 
flying. He relied on his men more than he did on his 
guns. He laid his ships alongside the enemy, and 
carried ship after ship by boarding. His battles 
always had one end. There was no room left for 
doubt in the breast of Frenchman, or Spaniard, or Dane. 
What he undertook to do ke did thoroughly. Between 
this system of fighting and that favoured by Wellington 
and his generals there was a remarkable resemblance. 
It is well known that Napoleon depended mainly on his 
artillery for suecess—the game of long bowls once more— 
but Wellington and his generals trusted to the bayonet. 
“The bayonet, boys; only the bayonet!” cried Picton. 
It was the cry of every English general all over the 
world. Times have changed. New weapons are placed 
in our hands, and the old systems have lost their value. 
None the less does the past teach a lesson which we who 
run may read. 

Men speak of the development of the British Navy. It 
has not been a development, but a creation. It is not 
too much to say that such a cruiser as our own St. George, 
not to speak of craft like the Royal Sovereign, could have 
destroyed the united fleets of England, France, and Spain 
at Trafalgar, and taken little harm herself. She could keep 
the weather-gage, far out of range of the feeble artillery of 
the time, and set fire to and sink ship after ship with shell. 
Nothing but the lack of ammunition would have stopped 
the work of destruction. In Nelson’s days shells were 
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unknown in naval warfare. Probably they would have 
been regarded as against the law of nations, as explosive 
bullets are in our day. But, indeed, they would in any 
case have found scant favour in the eyes of Nelson’s 
heroes. The Articles of War might tell the British 
sailor that he was to ‘‘sink, burn, and destroy ;” but, asa 
matter of fact, these were the last things he wished to do. 
The French two-decker towed into Plymouth with the 
British flag flying wherever a flag could be flown, meant 
not only glory but money. The sinking of a fine French 
or Spanish ’74 would be regarded as a most woeful waste. 
Round shot and grape did all that was necessary, and 
left the foe afloat, damaged, indeed, but not irreparably. 
Many such ships were added to the British fleet, and 
improved our models. Fortunately, France could not 
fight her ships as well as she could build them. 

During 1891 we published not only a trustworthy 
and graphic account of the Battle of Trafalgar, but a 
detailed description of the construction of Nelson’s flag- 
ship, the Victory. We have reason to believe that that 
description is unique. It is, at all events, the only 
description at once complete and accurate that is readily 
accessible toordinary readers. The methods of construction 
adopted by the shipwright were not less ingenious than 
those of his successor who works in steel andiron. Indeed, 
in some respects more ingenuity and resource were needed 
to build up a great ship like the Victory out of a multitude 
of comparatively small pieces, than the construction of a 
modern man-of-war demands. That the result was 
satisfactory, and the endurance of the wooden ship 
great, is proved by the fact that the Victory and the 
Foudroyant are afloat to-day. That a now modern war- 
ship should still be afloat half-way on in the next century 
appears to be impossible. 

It is unfortunate, we think, that it has been semi- 
officially announced that a substantial reduction will be 
made in the Navy Estimates next year. There can be 
but one excuse for such a reduction, to wit, that we have 
no more room for building or docking ships. It may be 
that we have now, or shall have in the immediate future, 
more ships than we can man. But that would not be an 
adequate excuse for refusing to add to our naval strength. 
Instead of more ships we should have more men, and 
especially more engineers and firemen. We would view 
with equanimity a substantial reduction in the shipbuild- 
ing programme if we saw instead a full recognition of the 
crying want of the Navy. 


FOR THE BENEFIT OF THE ARTISAN. 


WE publish this week a noteworthy letter from an 
Englishman holding a responsible position in Russia. 
He has used as his text a letter which we published in 
our issue for September 18th. We fear that it is of small 
use to commend what he says to the attention of Union 
readers, and yet there is little or nothing in it which 
should give offence to any honest competent workman. 
It will be seen that our correspondent blows to the winds 
the theory that the trades union is the best possible form 
of benefit society, and shows that far from doing justice to 
the sober, diligent, and competent workman, it makes 
him support the dregs of the fitting, machine, and erecting 
shops. In a word, the practice of the trades union is 
based in an important respect, on one of the worst 
elements of socialism, unmitigated by the qualifications 
and exceptions which confessed socialism provides. 

Long and interesting as our correspondent’s -communi- 
cation is, it leaves much still to be said on the subject, 
and it fails to deal sufficiently with the question of trades 
unionism, regarded as a commercial speculation. |Con- 
duct in life is very commonly regulated by two, and only 
two, considerations—one is sentiment, the other is self- 
interest. We have put sentiment first because it is the 
more powerful agent of the two in directing the actions 
and mode of life of most men. We all know that men 
will do this, that, and the other thing, that they really 
would much rather leave undone, from a sense of duty to 
some social fetish. Beyond all doubt the antagonism 
which exists between labour and capital is not due to 
any actual injury inflicted by capital on labour, but to a 
fancied injustice wrought by the former on the latter. It 
would be mere waste of time to supply illustrations of a 
truth which is well known to every one who looks at the 
world’s affairs with intelligent and dispassionate eyes. It 
is this sentiment which drives men into trades unionism, 
and prevents them when there from calculating and 
judging for themselves whether they, as a class, are better 
or worse off for being unionists. It may be possible, 
however, to induce some of our trades union readers—and 
we know that they are not few—to put sentiment and 
theory on one side for a few minutes, just, as we may 
say, for the sake of argument, and consider the value of 
the union as a commercial investment. 

The first thing necessary is to form a quite clear idea 
of the nature of the investment. The facts are fortunately 
very simple; what they involve is, nevertheless, con- 
stantly overlooked or misunderstood. When a competent, 
steady, skilful erector, let us say, joins the Amalgamated 
Engineers, he invests various sums of money. varying 
from £3 15s. a year up; that is to say, he is liable at 
all times to take his share in meeting special calls or 
“whips,” besides pay his regular weekly contribution to 
the funds of the union. But this is not all; he further 
invests his liberty. He gives himself over bodily to the 
executive officers of the union, who decide with whom he 
shall work, when he shall work, how he shall work, and 
what price he shall receive for his work. It may be said 
that we exaggerate. If any member of the Amalgamated 
Engineers will show that we have made a statement 
which is not precisely true, we will apologise. The 
facts are, however, so obvious that a mistake is 
impossible. The union executive, for example, will not 
permit, unless they think proper, a member to work on 
the same job with a non-unionist. They fix his hours. 
They decide whether he shall put in overtime or not. 
They settle his wages. They regulate the quantity of 
work he shall do. Ali these things are well known. The 
difference between the control of the actions of a member 
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and some of the conditions of slavery exists in name only, 
not in fact. We find, then, that the trades unionist 
abandons his liberty in all that portion of his daily life 
which is spent in earning his bread; and that, further 
than this, he even surrenders his right to earn bread for 
himself and his family, and will work or remain idle, live 
in plenty or starve, at the bidding of the executive. This 
seems to be a tolerably excessive investment. It is not 
easy to find parallel personal sacrifices. Indeed, we 
venture to think that the sacrifice is only possible—we 
shall not say popular—because its true nature is not 
appreciated, or its magnitude recognised. Of course, it 
must be understood that we speak now of the good work- 
men, not of the incompetent or the lazy; for them the 
union may be a haven of rest. They have nothing worth 
much in the way of labour or liberty to invest, and they 
get far more money from the union than they pay into 
its chests. 

Now, large as the investment is, it may be remunerative. 

The importance of the sacrifice may be justified by the 
return. We have no reason to regard our first-class fitter 
so far as unwise because he has given up so much. The re- 
ward may be adequate. Isit? That is the crucial test. 
The question ought to admit of being readily answered. 
Indeed, the answer has often been given, but not in a 
conclusive shape. In the first place, does the Amalga- 
mated Engineer get an adequate return in the shape of 
sick pay, superannuation, &c., for his money? Assuming 
that he does get a return, is that better than he could 
get elsewhere? This we may leave for the moment 
to our correspondents. It is, however, a matter 
which is reduced to comparative insignificance by 
the question, Does he or does he not get an adequate 
return for the sale of his personal liberty? This 
point admits of being discussed at great length, 
and in considerable detail. As our position is at present 
to make our trades union readers think for themselves, 
we shall do no more now than help them with a few 
statements of fact, which they can very easily verify for 
themselves. The only return promised by the union for 
the sale of liberty, are high wages. *‘ If,” say the execu- 
tive, ‘‘ you will join the union, you will earn more money 
than you can if you remain outside it.” This statement 
is often clothed in other language. It is enveloped in 
coats of sentiment, and decorated in various ways. But 
stripped of all this, the trades union has nothing to offer 
of real value but more money for its members than can 
be earned by outsiders. The “‘ benefit” part of the transac- 
tion has nothing to do with this aspect of the question. 
The benefit is bought and paid for with money, the weekly 
subscription. The return for the loss of liberty is quite 
another thing, and can only take the shape we have 
stated ; at least, so itappears tous. If any Amalgamated 
Engineer sees some other equivalent forthcoming, we trust 
he will not hesitate to say what itis. The next question 
for consideration is, Does the history of the union show 
that it has fulfilled the promises of the executive? We 
believe that there can be but one answer. We published an 
articlein our impression for April 3rd, 1896, which shows in 
the clearest possible way that unionism has no apparent in- 
fluence whateveron wages. Where trades unionism is most 
powerful there wages are lowest. Indeed, it has long been 
known to political economists that wages are settled by 
conditions and factors over which the puny efforts of a 
trades union have no control. No doubt hundreds, if 
not thousands, of people think differently; but popular 
opinion does not alter historical facts. The figures which 
we have published have never been contravened. No 
unionist has ever attempted to dispute their accuracy. 
If they are wrong, we may add, an excellent opportunity 
is supplied by the discussion now proceeding in our pages 
for refuting them. 

One word more in conclusion. The Amalgamated 
Engineers, like most other unions, have done a good deal 
in the way of strikes, calling men out,and soon. The sums 
of money lost in this way have been enormous. They 
have told heavily on the money chest of the union, but 
the losses incurred by the men have been relatively 
enormous. Can it be maintained, in the face of these 
facts, that the competent, steady, skilful man has 
received an adequate return for the sale of his liberty ? 
Has he really earned more money in, say, ten years, than 
he would have made had he been a free man? The 
question is, we think, so important that it deserves an 
answer. 


SHEFFIELD’S NEW WATER SUPPLY. 


Tuer Sheffield Corporation have before them an ex- 
tensive addition to their water undertaking. A great 
reservoir is to be constructed at Langsett, in the Little 
Don Valley, an important part of the water-shed from 
which the city derives its supplies. The Water Com- 
mittee proposed to pay Mr. E. M. Eaton, their engineer, 
by a commission—4 per cent. on the money expended in 
the construction of the new works, this sum to include 
all necessary charges for draughtsmen, assistant inspec- 
tors, clerks, &c. The proposal met with strong oppo- 
sition, the ground of objection being that the amount to be 
paid was far too much, and that the engineer should give 
his undivided attention to the work. The minutes of the 
Water Committee, in which the proposal was made, were 
sent back to them for re-consideration. The Committee 
have done so, and have now submitted an alternative pro- 
posal, which is to the effect that Mr. Eaton be paid a fixed 
salary, and the Committee to provide the necessary 
clerical assistance. A sub-committee appointed to con- 
sider the proposal estimated that the 4 per cent. com- 
mission would amount to £2,800 a year for five years. 
The alternative proposal is to pay Mr. Eaton £1400 a 
year, and apply the other £1400 in the payment of 
draughtsmen and other assistants, and in liquidation of 
out-of-pocket expenses. Alderman T. R. Gainsford, the 
chairman of the Water Committee, laid the subject 
before Sir John Fowler, who was consulting engineer to 
the Corporation during the recent Parliamentary proceed- 


canal may have on the commerce of Stettin, for at present 
sea-going vessels trading with that port do not make use of 
it, on account of the high tariff, the constant changes in the 
regulations also having some effect on masters and owners. 
At present Hamburg appears to be the place above all others 


the Committee’s original proposal. ‘For professional 
services,” he says, “payment, no doubt, might be 
arranged on the basis of a clear salary to Mr. Eaton as 
engineer-in-chief, and the payment by the Corporation 
of all draughtsmen, assistants, inspectors, clerks, &c. 
Experience, however, has not shown economy to be the 
result of such an arrangement, and the thorough control 
of the engineer has been injuriously weakened by it.” 
Sir John points out that it is a mistake to suppose that 
the gross amount of the commission actually finds its 
way into the engineer’s pocket. On the contrary, he 
says the engineer’s disbursements vary from 35 per cent. 
to 70 per cent. on the commission he receives. Sir John 
gives an illustration of what occurred some years ago. 
An engineer consulted him respecting the amount of 
commission he proposed to ask for an important work, 
which was to include disbursements for assistants, Xc. 
‘**T at once,” he says, “‘ told him the amount he proposed 
was considerably less than I should expend out of my own 
pocket for assistants, inspectors, &c., without reference 
to any professional fee, if the case were my own. He 
thought me unnecessarily strict and foolishly so, and 
carried out his work by his own system, with the result 
that the structure collapsed with terrible consequences.” 
Sir John Fowler puts this forward simply as an extreme 
case, but adds significantly, ‘that the lesson can never 
be forgotten.” The chairman of the Water Committee 
asks if it is wise ‘‘deliberately to face the construc- 
tion of these great—and if in the least degree faulty, 
most dangerous — works in defiance of such an 
opinion.” The people of Sheftield ought to be about 
the last in all England to run any risks with regard to 
their water undertaking. They have had a lesson such as 
has been read to no other town in England in the great 
flood of March, 1864, when the Bradfield Dam burst, 
causing the loss of 240 lives, and immense damage to 
property. Surely, when a Corporation appoints a special 
Committee from their number—presumably the men most 
fitted to deal with the business for which they are 
appointed—they should trust that Committee, and par- 
ticularly the chairman, who has given the closest possible 
attention to it; and when his judgment is backed up by 
so eminent an authority as Sir John Fowler, there ought 
not to be the slightest hesitation in relying upon the 
judgment thus strongly confirmed. There isno economy 
in cheap labour, whether by the head or the hand; and 
in this critical question of a great city’s water supply, it 
is the grossest unwisdom, for the sake of saving money, 
to run the smallest risk. True wisdom consists in getting 
the best of everything that is essential for the effective 
service of a city which, in size, is the sixth in the king- 
dom, and, at the same time, to do all that humanly can 
be done to combine with that effective service the maxi- 
mum of safety in the construction of the works. The 
subject was again before the City Council on Wednesday, 
the 21st inst., and exhaustively discussed, but no resolu- 
tion was arrived at, the question being adjourned until 
next Wednesday. It is only just to say that those who 
objected to the Water Committee’s proposals, based their 
objection at the last Council meeting on the necessity for 
the work receiving the undivided attention of a resident 
engineer. Mr. Eaton proposed to start in the practice of 
his profession in London, while at the same time under- 
taking the supervision of constructing the new reservoir 
at Langsett. Both sides in the Sheffield City Council 
now base their arguments on the vital factor of safety, 
which is much better. 


THE SUBSIDENCE AT DUMBARTON HARBOUR. 


By a serious landslip which occurred at Dumbarton on the 
morning of the 12th inst., the western bank of the river 
Leven, opposite the harbour quay, and in the near vicinity of 
the principal shipyards, has quite collapsed for a considerable 
portion of its length. The harbour engineer estimates that 
some 40,000 tons of sand and gravel have slipped into the river. 
The subsidence was marked by a simultaneous disturbance of 
the water in the river, which was at low tide at the time, and 
the appearance of banks of sand above the surface right across, 
caused either by a large proportion of the displaced material 
sliding into the channel, or, as some believe, by some unex- 
plained upheavel of the bed of the river. However that may 
be, the result is that many thousands of tons of sand or more 
solid material have been lodged in the navigable channel of the 
river, and that probably the action of the tides and of the 
under currents, which are by many supposed to have wholly 
caused the occurrence, will more and more silt up the channel, 
unless prompt and thorough measures are taken to dredge the 
river and pile the banks. About ten or twelve years ago, 
under the spirited régime of the late Mr. William Denny, the 
channel of the Leven was dredged to a considerable depth ; 
his firm at the same time havinga largenewtidal basin formed. 
Dredging operations, off and on, have since been conducted 
by the Harbour Board then constituted. Recently, however, 
the harbour finances have been seen to be in an unsatisfactory 
state; and about two weeks ago a plebiscite of the rate- 
payers was taken in order to ascertain public opinion upon a 
proposal, emanating from the Harbour Board, that the Town 
Council should approach Parliament for power to impose a 
guarantee rate to the extent of 3d. per pound on the rental. 
The proposal was defeated by a majority of twenty-four. 
The gravity of the recent occurrence is accentuated in view 
of these circumstances, and at a committee meeting of the 
Board, on the 12th inst., it was agreed to engage the services 
of Mr. Sandeman, C.E., Newcastle, to give a report on the 
whole matter. Mr. Sandeman has had practical experience 
of difficulties to be overcome in the Leven, as he reported 
on the deepening of the harbour, and strengthening the 
banks, at the time of the extensions, ten years ago. 


THE NORTH SEA AND BALTIC CANAL. 


THE British Consul at Stettin, in a recent report, says 
it is early to give an opinion as to the effect that the Baltic 
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ordered several of their steamers to pass through the cana] 
both for the passages between Stettin and London, and from 
Russian Baltic to North Sea ports, but they obtained no 
advantage in doing so, owing to the high tariff. In spite 
of the saving in coals, maintenance, time, and wages 
expenses increased, the tariff being greater than the 
amount saved. Vessels trading between Hamburg and the 
Baltic receive so much benefit that they are able to pay 
the high rates. The firm of Rud. Ch. Gribel state: “The 
advantages we had hoped for by the opening of the canal for 
our ships bound for the North Sea have proved for the most 
part illusive, in consequence of the large expenses in transit, 
Vessels of less than 300 register tons bound to Western ports 
incur no loss, but above that tonnage the passage of the 
canal involves the shipowner in loss which he cannot afford, 
The canal question has been not only anxiously studied by 
the firm, but also practically experimented on, with the 
result that we have been obliged to order our larger vessels 
to pass round Skagen again, especially in autumn, when the 
canal dues are increased.” The canal has benefited Stettin 
in one point, the establishment of a regular and cheap steam 
communication with Hamburg. A few of the Hamburg. 
American Packetfahrt Actien Gesellschaft Company's 
steamers, which had to go in ballast to Hamburg, or had 
to call at Havre on their way to New York, made use of 
the canal. 
OUR FOREIGN TRADE, 

THE official statistics for the month of September have 
just been issued. The total value of the imports into the 
United Kingdom from foreign countries and British posses- 
sions for the month amounted to £33,111,156, as against 
£30,618,854 in September, 1895, an increase of £2,492,302, or 
about 8:1 percent. The exports of British and Irish produce 
and manufactures were valued at £19,797,080, as com. 
pared with £19,461,940 in September, 1895, an increase 
of £335,140, or about 1:7 percent. The exports of foreign 
and colonial merchandise amounted in value to £3,301,511, 
as against £3,907,836, a decrease of £606,325, or about 
155 per cent. of the British and Irish exports. 
Amongst the classes which show an increased value as 
compared with the figures for September, 1895, we find 
metals and small articles manufactured therefrom—except 
machinery—were better by £300,281, and machinery and 
mill work had improved by £138,202. Iron, wrought and 
unwrought, was better by £269,407; the export of steam 
engines showed a gain of £67,183. On the other hand, coal 
and patent fuel fell off to the extent of £100,164, and copper 
to the extent of £86,871. The increase in the value of 
exports of British and small Irish products, for the past nine 
months, was £13,815,716; of this amount, metals and articles 
manufactured therefrom—except machinery— contributed 
£4,294,686, and machinery and mill work £1,498,278. Raw 
materials for the same period declined in value to the extent 
of £565,557. 
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The Detection and Measurement of Inflammable Gasand Vapour 
inthe Air, By Frank Cowes, D.Sc., F.1.C., and Boverron 
Repwoop, F.R.S.E. and F.I.C, London: Crosby Lock- 
wood and Son. 1896. 

Tuts book is a useful summary of various papers written 
by Professor Clowes on a subject of much industrial 
importance, namely, the detection in mines and similar 
places, liable to the inroad of explosive gaseous mixtures, 
of such small quantities of inflammable gases as are not 
readily to be recognised by the rough-and-ready means 
commonly available. Since the invention and general use 
of the Davy lamp, it has been a matter of common know- 
ledge that an oil flame so shrouded from the general 
atmosphere as to be difficultly capable of causing its 
ignition, even when inflammable, will nevertheless bring 
about such local combustion as will provide the flame with 
a faintly perceptible fiery mantle. This fact has been 
taken advantage of in many ways, and lamps innumerable 
have been devised, either to increase the halo effect or to 
render it more readily apparent. In an ideal flame for 
this purpose, the following properties should obtain :— 
(1) Freedom from luminosity; (2) power of resisting 
extinction. A hydrogen flame more nearly than any 
other fulfils these requirements, and to Professor Clowes 
belongs the credit of devising a practicable lamp, in which 
hydrogen is burned as a means for detecting the presence 
of inflammable gases. It is obvious that the method is 
applicable to a variety of purposes, and Mr. Boverton 
Redwood has modified Professor Clowes’ device, for use in 
tank steamers conveying petroleum. This part of the 
subject has been dealt with in a paper recently read by 
Mr. Redwood before the Institution of Civil Engineers, 
on which occasion a demonstration was made of the 
utility and sensitiveness of the apparatus in a convincing 
manner. 
The main object of the book, and the essential part of 
the information which it conveys, can be picked out by a 
judicious reader in the course of half an hour; but a 
closer inspection reveals many points which, though of 
smaller practical importance, are, nevertheless, of much 
interest, and warrant us in recommending a somewhat 
closer perusal. Thus it is interesting to see stated, on 
the authority of Sir Frederick Abel, reporting on the 
Seaham colliery explosion, that dust in a mine favours 
the action of fire-damp as an explosive material, although 
the dust itself may not be combustible. Tentatively 
accepting a view not quite to be expected upon general 
considerations, one is led to speculate on the precise 
part played by this incombustible dust. 

Another paragraph which is distinctly topical is to be 

found on page 62, where it is said that when a hydrogen 

detector lamp is burning in an atmosphere charged as 
fully as possible with the finest coal dust, the flame 
becomes luminous, and the cap or halo which may be 
present on account of the co-existence with the coal dust 
of an inflammable gas, can no longer be seen. Dusty 


mines, already accounted dangerous, may thus have an 


added terror, for their very dustiness may prevent the 


detection of that perilous concomitant fire - damp. 
Among the incidental bits of information which one may 
glean is a pronouncement that Dr. Haldane has breathed 








ings, and is thoroughly conversant with the whole busi- 
Sir John Fowler's opinion is distinctly in favour of 


ness. 





in the North Sea which reaps advantage from the canal. 
In order to gain experience the Neue Dampfer Company 
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an hour before serious symptoms were produced, and 
further, that as little as 0°25 per cent. of water gas, 
aorresponding with 0°1 per cent. of carbon monoxide, can 
he detected by the hydrogen flame, whence it follows 
that a particularly deadly and insidious poison can be 
recognised with certainty by means within the power of 
use of the non-expert. ur 

An alternative test is provided in the shape of one purely 
shysiological—a mouse being the corpus vile. Details may 
j,efound on page 105. A pricked finger is also available as 
a means of diagnosis. We imagine that by this time 
the use of a hydrogen flame as a method for detecting 
‘nflammable gases in all situations where they are likely 
to be dangerous is in process of being adopted, and that 
its merits are generally recognised. Those belated indi- 
viduals, however, who have not considered the matter 
from want of opportunity, or overweening conservatism, 
may be recommended to buy and study this little book, 
easy of comprehension, and containing many good 
things which are not strictly portions of the main 
scheme. 


than 


Des Ingenicurs Taschenbuch. Sixteenth edition, revised. 
small 8vo. Two parts together. Berlin; William Ernst 
and Son. 1896. 


Tyis well-known collection of engineering facts and 
figures, formule and data, contained in a work of 
1602 pages, with 1108 illustrations, makes its appearance 
in anew issue in commemoration of the jubilee of the 
Academical Society ‘ Hiitte,” an association of past 
students of the Charlottenburg Polytechnic School, that 
celebrated the fiftieth year of its existence on May 20th, 
1896. In general arrangement the work differs but 
slightly from the 15th edition, which was noticed in 
detail by us in May, 1893, although consider- 
able changes and additions have been made in the 
different details. The first and larger part, extending to 
984 pages, contains numerical tables, mathematical and 
mechanical sections, those relating to machine design 
and construction, prime movers, and steam boilers, 
together with the weights, specific gravities, and other 
properties of metals, stone, wood, and other materials 
used in construction. In the second part, of 618 pages, 
more complicated technological matters are dealt with, 
such as surveying instruments and their use, the con- 
struction and working of railways, statics, and construc- 
tive details of building, naval architecture, iron metal- 
lurgy, technology—which is restricted to flour and oil 
inills, paper making, and gas manufacture—and electro- 
technics. According to the preface, the size of the work 
has been increased by four sheets—64 pages—as com- 
pared with the preceding issue, but this scarcely gives a 
full idea of the changes, as 48 pages have been obtained 
by the omission of the former article on textile indus- 
tries in the technological section. The space so obtained 
has been principally used for the enlargement of the 
more general subjects in the first part, several important 
additions having been made to the series of numerical 
tables at the beginning, and to the articles on theoretical 
mechanics, and machine details. 

The section on boilers is much the same in form as in 
the last edition, and seems to be rather behindhand in 
such matters as superheating and water-tube boilers, 
although these and similar deficiencies are in part made 
good by the excellent system of references to other publi- 
cations bearing on the subjects given as footnotes at the 
beginning of each section. In the article on railways, 
the regulations recently adopted for the construction of 
light railways in Germany are likely to be of interest in 
view of the attention that this subject has lately received 
in this country; and there is also much useful detail on 
permanent-way construction, the latest modifications in 
rail joints, and returns published officially being given in 
a final supplement. 

Altogether this is a valuable and permanently useful 
collection, and the thanks of the profession are due to 
the editing committee for the thorough and careful 
manner in which this revision is corrected, but the get-up 
leaves much to be desired, and in this respect there seems 
to be a continuous deterioration in successive issues, as 
with the accession of new matter, the margin and dis- 
played headings have steadily diminished, giving a dis- 
agreeably overcrowded page when compared with former 
editions. For library and office use, which are probably 
the most important uses of the book at the present time, 
a very decided increase in the size of the page would be 
of great value. 


The Light Railways Act, 1896, together with the Rules of the 
joard of Trade made under the Act. By Evans AvstIn, 
M.A., LL.D., Barrister-at-Law. London: Reeves and 
Turner. 1896. 

THE expectations which are common in many parts of 
the country as to possible benefits derivable under this 
Act make a book which contains and explains it 
necessary to the chief of nearly every local authority in 
the kingdom, and Mr. Austin has done well to get his 
book published so soon and to incorporate with the Light 
Railways Act and Board of Trade rules the provisions of 
the Land Clauses Act, 1845, with respect to purchase and 
taking of land, the Arbitration Act of 1889, and the 
‘‘Enactments Relating to Safety.” Very wide powers 
are given under the Light Railways Act, and so great was 
seen to be the diversity in the lines required that no 
definition of a light railway is given, thus leaving the 
Commissioners and the Board of Trade very wide 
discretion, although the Board will have little restrictive 
power as to permanent-way, gauge, fencing, level 
crossings, signals, brake power, or stations. In an intro- 
duction the author gives a general summary of the Act, 
and in the following chapters he dissects the Act and 
explains clause by clause and the regulations concerning 
them. The book is prc vided with a good index, and seems 
to contain a reference to every enactment important to 
those engaged in light railway questions. 





SIR JAMES RAMSDEN. 


We regret to have to announce the death of Sir James 
Ramsden, at Abbotswood, his residence near Furness Abbey. 
Sir James was born in 1822, and was one of the old school of 
engineers, the contemporary of Stephenson. Concerning 
his early life we know but little. In 1870, hematite ore began 
to be worked on an extensive scale at Barrow-in-Furness, 
Mr. Schneider's enterprise being the principalagent in develop- 
ing the wealth ofthe district. At that time, and indeed for years 
afterwards, Barrow was a desolate and poverty-stricken place, 
as far as appearance went. Mr. Schneider soon perceived 
that as there was no coal near Barrow it was necessary either 
to send the ore away or to bring coal into the district. The 
only available way at the moment was carriage by water. 
But the lack of dock accommodation was a tremendous 
obstacle. Mr. Schneider saw that in a railway lay the hope 
of Barrow-in-Furness, and, aided partially by the Duke of 
Buccleuch, and very largely by the Duke of Devonshire, the 
Furness Railway, connecting the whole district with the 
main line of the London and North-Western Railway, was 
made, and James Ramsden was the first engineer of the new 
line. He appears to have combined in himself various 
offices, and many years ago he was made general manager and 
secretary, and about the year 1875 he became managing 
director. 

Mr. Ramsden was full of enterprise, and he and Mr. 
Schneider worked together for the improvement and de- 
velopment of the district. There is, we think, a tendency to 
exaggerate the work done by these two men, and to underrate 
the services of the Duke of Devonshire, without whose purse 
success could not have been attained. Docks were built, and 
a town sprung up. It was found that while it paid to export 
ore, it would also pay to import coal, and many blast furnaces 
were erected in the district and worked with considerable 
profit. Barrow-in-Furness, however, was soon over-built, 
and a check came in its prosperity. For this, however, 
Mr. Ramsden was in no way responsible. Believing, as he 
did, that a port to rival Liverpool could be created, and with 
unlimited faith in hematite, he started docks and the Barrow 
Hematite Steel Company, of which he was a director, and 
subsequently the Barrow Shipbuilding Company; both 
undertakings have had chequered fortunes. Their success 
would probably have been assured had Barrow possessed coal 
mines. The town sprang into existence so rapidly that it 
presented not a few social peculiarities; among others the 
influx of workmen and their families introduced a large 
female population, for whom no work could be found. To get 
over this difficulty, Mr. Ramsden and others started avery large 
jute works, which was carried on for some years with moderate 
success. Mr. Ramsden’s exertions were warmly appreciated by 
thetown. He waselected thefirst mayor after its incorporation, 
and he held that office for four years in succession. He did 
so much for the town and district that a fine bronze statue in his 
honour was placed in the centre of the town during his life- 
time, and in 1872 the honour of knighthood was conferred on 
him by her Majesty. 

For some years Sir James Ramsden has been in failing 
health, although he was still to be seen at the meetings of 
the Iron and Steel Institute and the Institution of Naval 
Architects, and to the last his services and his energies 
were at the disposal of the town, which he saw grow from a 
miserable fishing village to a place with 60,000 inhabitants. 
Sir James Ramsden, in 1852, married Annie, the daughter of 
the late Mr. Robert Edwards. He was a deputy-lieutenant 
and a justice of the peace for Lancashire, of which county 
he was also high sheriff in 1873, a magistrate in the adjoining 
county of Cumberland, and honorary colonel of the Ist King’s 
Own Lancaster Volunteers. His abilities as an engineer 
were considerable ; but they were eclipsed by his remarkable 
capacity as an organiser. He was a man with unlimited 
faith in himself, and he possessed in an eminent degree the 
art of making others believe in him as well. That he should 
be uniformly successful in his enterprises was, perhaps, 
impossible; but that his victories far excelled his defeats, 
the position of Barrow-in-Furness to-day is the best possible 
evidence. 








THE DAIRY SHOW. 





Tue twenty-first annual exhibition promoted by the British 
Dairy Farmers’ Association, of which the Prince of Wales is 
patron, and the Earl of Powis president, was opened at the 
Agricultural Hall, Islington, N., on Tuesday last and closes 
to-day—Friday. The entries are 1433 more than those of last 
year, making by far the largest total ever attained. The 
exhibits fill, not only the ground floor and the galleries, but 
also two large annexes, now used for the first time for the 
purposes of the Dairy Show. 

Although, generally speaking, so successful in point of 
numbers, the exhibits classified as “new and improved 
inventions " fall short of the last two years, there being only 
28 this year as against 41 in 1895 and 31 in 1894. 

The Minor Hall, a new annexe, is devoted to a fresh feature 
of the show, introduced by means of a donation from Sir 
James Blyth, a member of the Council of the Association. 
In this hall four typical dairies have been erected to represent 
those of England, France, Switzerland, and Italy, and experts 
from those several countries have been engaged to demon- 
strate in the dairies the manufacture of the principal varieties 
of British and foreign cheese. Full opportunity is 
afforded for the inspection of the various appliances, as well 
as the processes, of these branches of the dairy industry. 

Amongst the non-competitive exhibits there is little that 
is novel ; and, indeed, this remark applies to the majority of 
those competing for the medals offered by the association for 
new and improved inventions relating to the dairy industry, 
but which have not previously been on view at a Dairy Show. 
Many of these were to be seen at the Royal Agricultural 
Society’s Show at Leicester, and have been noticed in these 
columns. 

One cannot fail to be struck by the unusually large amount 
of attention which is now being paid to provide apparatus 
for supplying milk free from germs and capable of being 
kept for an indefinite period. From this point of view the 
most attractive exhibits in the show are those shown by 
Dr. Gustav Schack - Sommer, of Upper Woburn - place, 
London, W.C. On this stand are two forms of apparatus for 
sterilising milk, one for its treatment in bulk, and the other 
for producing the desired results in bottles, both of which 
are due to the inventive genius of Messrs. Popp and Becker. 
The former of these consists of a heater, a steriliser proper, 
and a cooler. 

This new procedure utilises to the utmost extent the 
sterilising action of steam. The live steam, at high pressure, is 
led into the milk at boiling point, and coming thus into im- 





mediate contact with the milk, kills all the bacteria and 
germs suspended in it. The destructive action is still further 
assured, as by this process the temperature can be raised 
much over 212 deg. Fah. without any fear of the milk being 
“burnt.” The entrance of the steam causes such an ebulli- 
tion, that any adhesion of the milk to the sides of the vessel is 
an impossibility,and bya special arrangement of the apparatus, 
which keeps the milk above the boiling temperature of the 
water, it is impossible for any condensation of the steam to 
take place, and thereby cause a thinning of the milk. The 
steam makes its exit through a pipe fixed in the cover of the 
apparatus, and with it escape the malodorous gases con- 
tained in the milk In the heater the milk is warmed to 
boiling point and then flows into the steriliser. During the 
progress of the sterilisation a second quantity of milk is being 
warmed in the heater, in readiness to replace the first, when 
that passes into the cooler. The heater is thus liberated for 
a third charge. In this manner, an uninterrupted, time- 
saving operation is achieved. 

In order to carry out the purification process to its utmost 
limits, there is combined with the apparatus an appliance 
for sterilising and filling the milk cans. The stand on 
which the cans are placed revolves on a hollow axis through 
which steam or milk, as required, is admitted to them. For 
the purpose of sterilising the empty cans, the mechanism is 
so arranged that the cans are turned upside down to allow 
of the water of condensation, which results from the steam 
passing through them, to escape. When this steaming-out 
has been accomplished, the stand, and with it the cans, is 
reversed. A two-way cock, which is fixed near the end of the 
cans, is put in such a position, that the air which is drawn 
into the cans, consequent upon cooling down, has to pass 
through an air filter which retains the bacteria, thereby 
maintaining the sterile condition of the cans. The sterilised 
and cooled milk is then allowed to flow through the same 
hollow axis through which the steam had previously passed, 
and so enters the cans without being contaminated. 

The apparatus for treating the milk—or any other food 
stuff—in bottles also depends for its action upon the pro- 
perties of steam at a high temperature, and consists of a 
sterilising chamber, provided with rails, to carry a series of 
frames for holding the bottles. A steam inlet valve, a safoty 
valve, and exhaust valve are also provided, and the whole is 
rendered steam-tight by a vertically sliding door with 
counterweights. An essential feature of the apparatus 
is the arrangement of stopping the boitles, This is 
a double arrangement, consisting of an india-rubber 
stopper in which is placed a glass plug. The latter has a 
groove, which in a certain position, affords communication 
between the atmosphere and the contents of the bottles, but 
which when turned absolutely seals the interior from contact 
with the atmosphere. When steam has been admitted to the 
sterilising chamber, and hence to the contents of the bottles, 
for, the necessary length of time, the whole of the glass plugs 
are turned in their rubber stoppers by means of strikers placed 
conveniently without the chamber, thereby effectually sealing 
the bottles, which can then be removed. As the contents of 
the bottles cool down a vacuum is formed in the usual 
manner, and the liquid continues to boil for a considerable 
time. The other sterilising apparatus shown is that of the 
Dairy Supply Company, which was awarded a medal at the ~ 
Royal Show, but appearsat the Dairy Show for the first time. 
The Radiator butter-maker, which gained a silver medal— 
the highest award—at the last Dairy Show, for making 
Pasteurised butter from milk direct, has also been shown 
in operation daily. ° 

The Dairy Supply Company, ‘Limited, London, has on 
view a “Laval” steam turbine milk scalder, in which the 
stirrer is driven by a steam turbine instead of a belt or rope. 
In this apparatus the steam serves the dual purpose of heat- 
ing the milk and driving the mechanism. 








TRIALS OF POWERFUL. 


WE had hoped to put before our readers this week the 
results of the official full-power trial of H.M.S. Powerful, but 
we are disappointed at the last moment. The ship left 
Plymouth on Wednesday morning, the 21st inst., intending - 
to complete the series of trials in her way round to Ports- 
mouth, but sufficient steam was not maintained, owing to 
the bursting of a pipe, to run her at the requisite horse-power, 
and the trial is again indefinitely postponed. 











BritIsH IRON FOR SWEDEN.—We learn from Mr. Duff, British 
Consul at Gothenburg, that the import of pig iron which exclu- 
sively takes place from Great Britain is annually increasing, 
although the article is subject to an import duty of 5d. per hundred- 
weight. Wrought, as well as cast iron and steel pipes for water, 
gas, and steam, are chiefly supplied by English makers. 


IMPROVEMENT OF THE PorRT OF GHENT. — According to the 
British Vice-Consul at Ghent, the plans for enlarging the approaches 
to that port have been agreed upon by the Belgian and Dutch 
yovernments, and their execution may be expected in due course. 
These improvements will inaugurate a new era of prosperity for 
Ghent, as ordi vessels will be able to reach here at all states 
of the tide, and ships of great draught will pass easily through 
Terneuzen locks at high-water, and so avoid the delay and expense 
of lighterage. This will facilitate charters for Ghent, and par- 
ticularly encourage those for nitrates from Chilian ports. Of 862 
vessels arrived last year, 630, or 73 per cent., were under the 
British flag, of which the regular steam lines with British ports 
formed the greater number. 


THE ABERDEEN GRAVING Dock.—The engineer to the Aberdeen 
Harbour Board, Mr. R. Gordon Nichol, has just pre an 
exhaustive report on the dangerous condition of this dock. It 
appears that the dock has failed utterly, and it was discovered, 
though too late, that it was all due to the action of the sea water, 
which, flowing through Portland cement concrete, decomposed it. 
Mr. Nichol, in his report, states that the condition of the dock and 
return walls is such as to call for immediate treatment, and he is 
of opinion that no method of repair will be of permanent avail 
which does not provide for entire reconstruction. The exist- 
ing dock has a total length of 524ft. between the caisson and the 
head, and is 74ft. wide at the coping level. The entrance has an 
available width of 48ft., with a depth of water on the sill of 20ft. 
at high-water of ordinary spring tides, and 16ft. at high-water of 
ordinary neap tides. Mr. Nichol proposes that the dimensions of 
the new reconstructed dock should be :— 


Feet. 

Length between caisson and head .. .. .. .. «. «. 615 

WE I nc eh eae hat ant EO a em, 0b) Set, 

Depth on sill, high-water ordinary spring tides .. .. .. 23 
% »» 9 ” neap ,, us? 40 ae 

Width of dock at bottomaltar .. .. .. .. .. «. « 59 
e - ea ee 
Length of compartment at entrance.. .. .. 845 or 255 
head entrance .. 350 or 260 


The estimated cost of the reconstruction is £118,600, and the time 
required for the carrying out four and a-half years. ; 
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DOUGLAS CABLE TRAMWAY. 


THE Douglas cable tramway, of which we give some 
illustrations, has recently been completed by Messrs. Dick, 
Kerr, and Co., of London, who have previously constructed 
cable lines between Brixton and Streatham, at Matlock 
Bridge, Derbyshire, and two cable routes at Edinburgh, 
under the engineers of those lines. 

The cable line at Douglas has been constructed for the 
Isle of Man Tramway and Electric Power Company, and 
connects the higher districts of Douglas with the Bay tram- 
way route previously existing. The construction of this Upper 
Town tramway was made a condition by the Douglas Town 
Commissioners in connection with the renewal of the lease to 
the tramway company of their horse tram route along the 


5-6 ae 


° 





. 


















gradient. The gauge is 3ft.,and the track rails are 75 1b. 
per linear yard. The conduit—in which the cable is laid, and 
which runs over vertical and horizontal pulleys—is con- 
structed of concrete, 5to1. The track rails are laid on 6in. 
of similar concrete ; the slot rails, which are of special sec- 
tion, weighing 37 lb. per linear yard, are carried on cast iron 
yokes imbedded in the concrete, and the conduit is drained 
at each point where there is a vertical pulley pit, these pits, 
on an average, being placed 49ft. apart. The horizontal 
pulleys are set according to the radius of the curve in diffe- 
rent parts of the line, and are only 3ft. 6ft. apart at one 
point, where there is a curve of 40ft. radius. All the pulleys, 
both vertical and horizontal, are 12in. diameter in the tread. 
The vertical pulleys are run in lignum vite bushes, the hori- 
zontal pulleys running loose on steel pins, and bushed with 
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TRANSVERSE SECTION AND PLAN OF PERMANENT WAY—DOUGLAS CABLE TRAMWAY 
promenade. The new Upper Town route presented, however, ; white metal. Both are lubricated with petroleum grease, the 


physical difficulties, owing to several very severe gradients that | 
not only put horse traction entirely out of question, but ren- 
dered it impossible to use any power dependent upon adhesion 
to the rails, and after an inspection of the twocable lines put 
down in Edinburgh with similar gradients, the company 
decided upon a cable line for their Upper Town route in 
Douglas, and the construction of this line was placed in the 
hands of Messrs. Dick, Kerr,and Co. In its main details the 
Upper Town cable route at Douglas is very similar to those 
put down by the same firm at Edinburgh, and recently | 
between Brixton and Streatham, and the series of drawings 
and illustrations we give render it unnecessary to enter 
into any very detailed description, beyond reference to 
one or two special features which have been introduced 
where the construction of the line presented some ex- | 
ceptional difficulty. The route of the Douglas cable line 
is 13 mile in length, extending from the Peveril Hotel, 
close to the landing pier, passing up Victoria-street, Pro- | 
spect-hill, Bucks-road, into Ballaquayle-road, and down | 
Broadway to join the Bay or Promenade horse tramway line, 
and throughout its entire length is a double line, except at | 
one or two points presenting some exceptional difficulties, | 
such as an exceedingly sharp curve or an exceptionally steep | 


vertical pulleys having a grease box, and the horizontal 
pulleys fitted with Stauffer’s lubricators, this method having 
given the greatest satisfaction on other lines constructed by 
Messrs. Dick, Kerr, and Co., the vertical pulleys requiring 
very little attention, in some cases not necessitating examina- 
tion for three months. At the engine-house the grip pulley 
is 10ft. diameter, and the jaws are lined with white metal. 
This pulley is made to grip the cable almost three-quarters 
of the circumference, by the use of an idle pulley close up, 
also 10ft. in diameter, under which the cable passes after 
leaving the grip pulley. The idle or tension, terminal and 
diversion pulleys are all cast in halves, having loose rims or 
treads which can be readily removed, and so constructed to 
minimise, as far as possible, wear and tear upon the rope. 
From the engine-house the rope passes into the main divert- 
ing pit, where it is run round 8ft. pulleys placed at an angle, 
and over a 5ft. pulley, after which it is delivered into the 
conduit ready for gripping, the course being along the con- 
duit to the terminal pit at the bottom of Broadway, round 
two 8ft. pulleys in this pit and up Broadway again, past the 
engine-house in the up line, along the whole route to the 


pulley in the main pit at the power station, and into the 
subway and tension race of the engine-house. The cable 
which is 3gin. circumference, is made of the very fincst 
steel wire laid on a hemp core with six strands of thirteen 
wires each, seven round six, on the “ Lang” lay principle 
and was manufactured by Messrs. Craddock and Co., of 


Wakefield. The cable complete weighs 20 tons, and was 
manufactured entirely in one length, but had to be shippcd 
on two service reels, so that it might be lifted in two lifts | y 
the crane in Douglas Harbour, which is only capable of 
raising 15 tons. 

The cars used, which are of the bogie type, and very 
neat in design, are built to carry thirty-five passengers, and 
were supplied by Messrs. Geo. F. Milnes and Co., Birkenhead. 
In order that the drivers may have complete control ove: 
the cars, on the very steep gradients which they have to 
mount and descend at the several points of the line, the 
heaviest of these being 1 in 104, exceptional brake power 
has, of course, been requisite. In the first place, the cars 
are controlled by a wheel brake, actuated by a screw, which 
operates a brake block on each of the eight wheels, and a 
sand-box is provided at both ends of the car. In addition to 
these brakes, there is also provided an emergency slot brake, 
originally designed by Mr. James More, jun., the engineer 
for Messrs. Dick, Kerr, and Co., to meet the exceptional 
requirements of the Matlock Bridge cable tramway, where 
there isa gradient of 1 in 44. This brake, the details of 
which will be fully shown in illustrations, which we 
shall publish in another impression, is of sufficient 
power to bring the car to rest at any part of the route in 
half its own length. The main features of this emergency 
brake are two blocks, one coming in contact with the top oi 
the slot rail, and the other with a lower shoulder of the rail, 
and when it is required to operate the brake these blocks are 
brought in contact with the rail by means of a chain and 
spindle, and act as a powerful vice in gripping the rail. As 
this emergency brake is fitted on both of the bogies, it can 
be actuated from either end of the car, and it may be added 
that, with the exception of the Matlock Bridge route, the 
Douglas Upper Town cable line is better provided with brake 
power than any other similar line in the country. 

With regard to the driving plant, it may be stated that the 
engines and boilers are in duplicate. The engines are of the 
horizontal high-pressure non-condensing type, and are fitted 
with Proell’s automatic expansion gear and governor; this 
gear, which is most sensitive, and accommodates itself 
instantly to the greatest variations of load, effecting a great 
gain in economy of fuel and steady running. One engine is 
sufficient to drive the line, the other being a stand-by, and 
they can be coupled and uncoupled in a few minutes by 
means of flange couplings on the crank shafts. The 
shafts are geared to a counter-shaft by means of a double 
helical spur and pinion gear, and the counter-shaft carries a 
Weston’s friction clutch, which operates the driving or grip 
pulley. The boiler-house is 8ft. below the level of the engine- 
house, with which it communicates by a flight of stairs, and 
under the firing floor of this house there is an underground 
storage tank of 6000 gallons capacity, into which a spring 
runs, a settling tank being used before running the water 
into it. There is also a blow-off tank, with separate blow-off 
pipes for each boiler. The steam power is supplied by two of 
Messrs. Galloways’ Lancashire boilers, with their Galloway 
tubes, the water being passed through a Green’s economiser, 
where, from 60 deg. Fah., it is raised to about 250 deg. Fah. 
before entering the boilers. The reel-house, where there are 
two permanent storage drums for storing cable, lies behind 
the boiler-house, and is connected to the car-shed by a flight 
of stairs, whilst adjoining it, and under the car-shed, is a 
smithy and workshop for repairing grippers, brakes, &c. An 
overhead storage feed-water tank, of 6000 gallons capacity, is 
also provided in this house. The carshed, which is 236ft. 
long, and will. accommodate twenty-one cars, has four lines 
of rails, with repairing pits extending the whole length. The 
cars are got on to these by the use of a traverser, which is so 
constructed that the cars can be run in without lifting the 
grippers. There are also small board-room, office, store, 
lamp-room, and lavatories. The cars gravitate into and out 
of the shed by two curves, which form a triangle with the 
main line. With the exceptions mentioned, all the engines, 
driving gear, terminal and conduit pulleys, and depét build- 
ings, have been constructed by Messrs. Dick, Kerr, and Co., 
London, and designed and carried out by their nee. Mr. 
James More, jun., A.M.I.C.E., who was assisted by Mr. E. 
Rotter, A.M.I.C.E., and Mr. A. Windsor. 

It may be added that, in conjunction with the cable and 
horse tramways, which now provide a very complete service 
for the town of Douglas, there is also an electric line, under 
the controlof the same company, which in twosections extends, 
first, to Laxey, and then, by a mountain railway, to the top of 
Snaefell, the highest point in the island, with a circuitous 
ascent of 1 in 20. This line, with a continuous length of 
104 miles of direct armoured cable, is now one of the most 
important electric railway undertakings in the kingdom. 
For driving the cars, plant is provided for developing 
1100-horse power in three generator stations along the route, 
and, in addition, there are two accumulator stations, in 
which 200 additional horse-power can be stored. A descrip- 
tion of the line has already appeared in THE ENGINEER ; 
but it may be interesting to mention a simple and ingenious 
device, designed during the past season by Mr. J. Aldworth, 
the general manager cf the company, with the object of 
preventing the loss and inconvenience not unfrequently 
arising from occasional breakages of the main overhead con- 
ductor wires, a defect in the overhead transmission of power, 
which is a matter of more or less general complaint on similar 
electric tramway systems in other parts of the country. Mr. 
Aldworth has not aimed at preventing the liability to break- 
age, but in the event of the conductor wire snapping, to pre- 
vent any serious inconvenience being experienced ; and he 
has succeeded in this by simply providing, at each of the 
supporting arms over which the main conductor wire passes, 
an auxiliary insulated attachment for clipping the wires, in 
addition to the ordinary insulated clip. This clip consists 
of a half circle branch wire insulated, and fastened to the 
conductor wire above and on each side of the supporting arm. 
As the breakages invariably occur at this particular point, 

in the event of the conductor wire being snapped, the con- 
nection is kept up by the auxiliary attachment, which then 

rests upon the supporting arm, and there is no interference 

with the current. Some half-dozen breakages of the main 

conductor wire have occurred during the past season, which, 

under ordinary circumstances, would have resulted in a tem- 

porary stoppage of traffic and a considerable loss to the com- 

pany; but in no instance was the regular working of the 

electric railway interrupted, the auxiliary clips maintaining 





terminal pit at the Peveril Hotel, round to the pulleys there, 
and back, along the down line, round to the large diverting 


the connection until the requisite repairs could be effected at 
night, when traffie was stopped, 
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THE EAST RIVER SUSPENSION BRIDGE AT 
NEW YORK. 

Work on the second great suspension bridge over the East River, 
to connect New York and Brooklyn, will probably soon be com- 
menced, and the time and cost for the several parts of the work 
have been estimated as follows by the engineer, Mr. Buck, the 
intention being to have the bridge open for traffic by January, 


| both for water and the cleansings of the trench during the time the 
work isin hand. There is no saving in being pinched for room; 
but, on the other hand, it may prove a decided advantage in keep- 
ing the work clear of back-water in heavy rainfall periods or 
breakdown of the pumps. The sump should be placed as near the 
centre and deepest pen of the valley as the features of the ground 
and river admit. Water from both ends of the trench flows each 
way, and the bottom at this point must be kept low, and made the 





900 :— | leading place in sinking, also the lowest place in refilling. When 

Description of work. D ceeien Beginning of contract. Completion of contract. Cost. 
New York tower foundations .. eee i Octeber Ist, 1896 August Ist, 1897.. £100,000 
Brooklyn tower foundations .. .. .. .. .. «. . 12 4» October Ist, 1896 October Ist, 1897 172,000 
I ska" ae cea! igs. Sar on tenho ee ae January Ist, 1897 January Ist, 1893 164,000 
SII nm cc ain) | sigh) Ko Oe lee) lee 12 January Ist, 1807 January Ist, 1898... 164,000 
New York tower, steel ae Rar i SA aS od, 6 March Ist, 1897 ... September Ist, 1897 .. 37,200 
Now York tower, erection... .. .. 0. 6. .. ss os 6 S September Ist, 1897 .. March Ist, 1898 .._ .. 24,800 
IN So oe ea > tem 4a Meee 6 us March Ist, 1897 .. .. September Ist, 1897 .. 87,200 
Brooklyn tower, erection .. .. .. .. «2 «2 «+ « 6 ” November Ist, 1897 .. May Ist, 1898 .. 24,800 
te eee Oe Se 10 es December Ist, 1807 .. June Ist, 1898. 90,000 
ire aR oe ee ea | ua June Ist, 1898 January Ist, 1899 60,000 
Suspended superstructure, steel .. .. 0 .. .. «. «10, April Ist, 1898 .. February Ist, 1899 .. 193,200 
Suspended superstructure, erection .. .. .. .. «. 8 February Ist, 1899 September Ist, 189) .. 128,300 
ee oD ean wile ee’ Ses ll ae January Ist, 1898 - December Ist, 1898 .. 156,000 
I fine A oe Ga yaa) alah ae 10 ae December Ist, 1898 .. September Ist, 1899 .. 104,000 
Flooring, painting, &c. eS Rage op ire Peep eee 4 ae September Ist, 1899 .. January Ist, 1900 46,C00 











Total 





The bridge will have a channel span of 1600ft., but the cables 
will not support any of the shore spans, the approach viaducts 
extending up to the bridge towers, which will . of steel, on 
masonry foundations, the total height being 336ft. above high 
water. The channel span will have a headway of 135ft. for 400ft. 
at the middle, reduced to 117ft. at the towers. The approaches 
will have grades of 3 per cent., and the total length of bridge and 
approaches will be 7200ft. There will be four cables, each 174in. 
diameter. The structure will be 118ft. wide, having two roadways 
on the outside and six railway tracks, the middle pair being for 
elevated raiiways and the others for electric tramways. The foot- 
ways will be carried above the tramways. 








NOTES ON SINKING, TIMBERING, AND RE- 
FILLING CONCRETE AND PUDDLE TRENCHES 
FOR RESERVOIR EMBANKMENTS.* 

By Wittiam Warts, F.G.S., Oldham Waterworks. 


PRELIMINARY REMARKS. 
THE writer assumes that the site chosen for the erection of a reser- 
voir embankment is the best the district presents, and that statu- 
tory powers have been obtained to appropriate a given drainage 
area, and establish hydraulic works. 

When an Act of Parliament has been obtained to construct works 
for the domestic supply of a town, it cannot be abandoned at 
pleasure in favour of another site unless the structural features | 
have been proved impracticable on subsequent investigation. Cor- | 
porations do not seek powers to make large works unless there is a 
need of them, and it is assumed that the most favourable district | 
is chosen with a full knowledge of the difficulties likely to be met | 
with in the execution of the works. The preliminary arrange- | 
ments having been completed, the land purchased, and the staff 
appointed, the work is ready to begin. To make an embank- 
ment water-tight is much more difficult than to make it safe 
against the pressure of the water which it has to sustain on com- 
pletion. Hidden fissures forming the basement beds cannot always 
be detected during construction, and the reservoir must be filled. 
before the work can be tested. In this respect it is unlike any | 
other class of engineering work, locks and canals excepted. Bad 
workmanship, or a yielding foundation in buildings above the 
ground, is usually detected as the work proceeds, and when it is 
not too late to remedy the evil; but in a reservoir embankment 
the searching power of water under great pressure is required to 
test the stability of the work and decide its success or failure. It 
is therefore important that the greatest care should be taken in 
sinking the trenches, and that none but experienced men be 
engaged. Tosecure a water-tight foundation is the key to the 
success of the undertaking. Ornate masonry, bridges, weirs, and 
waste water courses are secondary branches of the scheme, and add 
nothing to the stability of the work. Unless the reservoir holds 
water, ornamentation is tantalising, especially in works situated in 
the higher reaches of the country seldom seen by man. Leakages | 
never please, but vex the soul and indicate a want of knowledge of 
the difficulties to be overcome in one of the most important branches | 
of hydraulic engineering. 

There are exceptions, the writer admits, in which the genius of 
man fails in mastering the difficulties presented by Nature, but | 
failures in this particular class of work are most frequently the | 
result of impatience and inexperience. The mind must be trained 
in the details of the work and in the knowledge required to 
anticipate every difficulty likely to arise during construction. | 
Every trench presents difficulties common to itself which must be 
dealt with as they arise. To keep sinking without knowing 
whether the strata are pervious or impervious to water under 
pressure is bad engineering, and there is no excuse for construct- 
ing works regardless of cost, To sink and drive a trench into the 
sides of the valley in search of water-tight strata without knowing 
how far to go is not engineering, and it is dangerous to entrust 
important works to other than thoroughly experienced persons. 
To continue sinking in the expectation of finding impervious 
material is simply chance work which may be deputed to an ordi- 
nary workman. Judicious expenditure in the foundations of reser- 
voir trenches is necessary, but no expense should be spared in 
making the work safe and water-tight. False economy is dear 
in the end, and helps no man to rise in his profession. 
The best of puddle or concrete is not equal to undisturbed 
impervious strata, and if more of them be removed than is sufficient 
to make the work safe and water-tight, money is wasted and the 
foundation is weakened. Visiting works is a means of gaining 
knowledge, but is not experience, and stores the mind with very 
little on which to fall back when difficulties arise. Indeed, too 
rauch visiting is a sign of weakness. It borders on copying, which 
well trained minds shun for the practical sound sense which 
distinguishes original research. 

Sump hole.—Whilat the base of the embankment is being pre- 
pared, and the profiles of the inner and outer slopes fixed, the 
sinking of the sump should be proceeded with. It should be 
placed outside of the trench—as shown in Fig. 1—and made 
sufficiently large to hold the 
pumps required to deal with 





sie aa the water met with in sinking. 
The inflowing water is always 
— ——-———— an increasing quantity as the | 
[ trench is deepened, and can- | 
Zs not be estimated at the com- 
Ficl mencement of the works. The 


‘divining rod” is of no use in | 
practical work of thiskind. A knowledge of the geological strata, 
physical features of the site of the embankment, and extent of drain- 
age area commanded by the reservoir is some guide in determining 
the probable amount of water to be met with os the sinking 
operations. In deep trenches water issues from both sides, irrespec- 
tive of the lie of the natural beds, especially in the valleys sloping | 
gently from the hills to the plains below. It isa wise provision to make | 
the sump large enough, and to keep it several feet below the floor of 
the trench, both in excavating and refilling. It is the receptac'e | 
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| more than 30ft., the water must be forced the remaining distance 


, valley, the water from the sides falls into the cutting and must be 


£1,502,000 


commencing the work, the writer bas several times found it 
| advantageous to sink the sump as deep as possible with hand 
pumps. Sinking in advance in this way gives an idea of the 
probable amount of water to expect, and opens out for inspection 
the geological strata for at least 25ft. in depth. Beyond the depth 
here stated pumping and hoisting material by hand become costly, 
and motive power should be employed. It is important that the 
sides should 1 be well timbered to prevent the earthy material 
falling and choking the pumps. ‘The timber should be ro in with 
a view of taking it out in convenient settings as the refilling 
proceeds, After the permanent pumps have been fixed in the 
shaft, the excavated material, in further deepening it, must be 
cast into the trench and hoisted to the surface by steam or horse- 
power, as found most convenient. In soft material the trench men 
| will continue the-work, but in rock a separate gang is required. 
Pumps and pumping.—The size and kind of pump to fix depend 
on the height and quantity of water to be raised. It is wise to 
provide them sufticiently large to cope with a sudden inflow of 
water during a heavy downpour of rain, and, in the case of a 
stoppage, toempty the trench of water in a reasonable time. As 
a rule they have to be kept going day and night for about eigh- 
teen months, and after they have once started there is no time for 
rest, except whilst the spare room in the sump is being refilled, or 
the tloor of the trench will get flooded. The writer has used five 
kinds of pumps in his experience, viz., centrifugal, chain and 
bucket, Bastier, rotary, and pulsometer. The rotary is decidedly 
the best contractor’s pump for trench work. It is dry overhead, 
and draws the water down to within an inch of the floor level, thus 
enabling the sinking to proceed without difficulty. Chips, cinders, 
and small stones do not stop it, unless they get fast in the bottom 
clack. It can be speeded for small as well as large volumes of 
water, and the working expense is low. It is noisy, however ; but 
the men soon get accustomed to it, and no discomfort is felt. The 
casing in which the rotary wheels are placed must be fixed within 
the limit of the atmospheric pressure from the level of the water 
to be raised—say, not more than 30ft. If the height to be lifted be 


by lengthening the pipes above the pump, and in this way the 
limit depends on the power of the engine and the close fitting of 
the two wheels within the casing. 

When the height, however, exceeds above 50ft. the writer recom- 
mends a second pump, coupled to the first and placed about 25ft. 
higher and worked from the same countershaft, but speeded 
slightly in excess of the bottom pump. In this way he has bottomed 
trenches 90ft. deep, using g composition belting in the shaft 
and double strapping in the engine shed. The Bastier and ordinary 
chain pumps require about 2ft. of water for the buckets to return 
in, which is a decided drawback against using them for sinking 
purposes ; otherwise they lift a large stream of water, and require 
no second pump as in the rotary. The centrifugal pump is rarely 
used in sinking reservoir trenches, owing to the gritty material 
lifted whilst the men are at work. For similar reasons the pulso- 
meter is not a desirable sinking pump, and in deep trenches it 
requires a deal of steam, otherwise it is very handy; but its 
movements are too delicate for lifting sludgy water efficiently. 
Whilst each of these pumps has special advantages, it must be 
remembered that a pump is required which will not only lower the 
water to the bottom of the sump, but be proof against the blasting 
of rock, an advantage the rotary offers more effectually than any 
of the five named above. For small volumes of water the ‘‘ donkey 
pump” is very handy ; but it requires to be placed near the water, 
and, as a matter of course, must be frequently removed. The 
resources of the engineer must be frequently drawn upon, as the 
conditions vary in all works, and hard-and-fast lines cannot be laid 
down. 

Temporary by-pass.—One of the first duties in commencing an 
embankment is to put down a temporary conduit of wood, suffi- 
ciently large to convey the maximum flood water from the drainage 
area appropriated by the works. The length of such conduit is 
peel sam 9 by the porous character of the substrata forming the 
base of the embankment, and may have to be made the full width 
of it. It is important that all the water possible be collected into 
the trough, otherwise it will find its way into the trench and have 
to be pumped out during the time it remains open, thus incurring 
considerable cost. Great care also is required in fixing it and in 
making both ends water-tight and firm to prevent it floating and 
flooding the trench, which is soon done ina merciless flood. The 
sides require to be strongly supported to prevent them bursting 
outward when running full of water, and when heavy rain falls 
during the night a person should be left in charge to see that no 
timber or other obstruction interferes with the free discharge of 
the flood. The expense of a trough bears no comparison with the 
cost of emptying a deep trench filled with water and mud, with 
the sides giving way and the pumps submerged. One such lesson 
is enough for a lifetime. The trough or by-pass cannot be dispensed 
with until the discharge tunnel is completed, and the inner cw of 
the embankment pes puddle trench raised sufficiently high to 
give the necessary head of water to make sure that the 
culvert has ample discharging capacity for the flood water. 
If the reservoir, or series of reservoirs, is intended to be controlled 
by a permanent flood watercourse, it should be constructed at the 
outset, and made use of during the formation of the embankment 
and its contingencies ; the water would be collected at the head of 
the reservoir, which would practically lay the whole area dry, and 
set it free for unobstructed excavations for the embankment, a 
matter of primary importance in districts where the stream must 
leave the works undiscoloured. It is not always convenient to 
form the watercourses first, but when they can be made available 
they are a great boon in the execution uf works in a heavy rain- 
fall district. The trough should have as much fall as the ground 
permits, to prevent gravel, stones, sods, and tree roots accumulat- 
ing on the bottom and reducing its sectional area. Depth creates 
velocity, which shallow and wide openings do not. 

Opening out of the trench.—If the time be limited for the comple- 
tion of the undertaking, the two ends of the trench may be 
opened out whilst the sump and other contingent works are in 
progress. No pumping is required in ground above the level of 
the stream or brook, but it must be timbered in the ordinary way. 
As soon as the excavations are commenced in the middle of the 


ne 


pumped out. By excavating the ends of the trench some distance 
into the sides of the valley, a knowledge of a greater length of 
the geological strata is obtained than necesarily would be the case 
if the cutting were confined to the level part recently washed by 
the river. Where plant is no object, it is better to proceed in this 
way. One is sure of not having any part of the newly filled-iy 
material to take out again in consequence of having encountered 
bad ground dipping under the good a short distance away. reat 
caution is required in pronouncing a trench safe and water-tight 
and in ordering the refilling to commence. The greater the lengt h 
prepared for the final inspection the more sure is the judgment to 
prove right. The question of the cost of plant is of no importance 
during the early stages of the work compared with the difficulties 
to overcome in the event of a leakage on filling the reservoir, 
Having commenced the works, they should proceed on lines 
dictated by experience and sound judgment. Water under great 
hydrostatic pressure cannot be played with. It has great power 
and influence, and will assert itself wherever it can reach irrespec- 
tive of the material placed to resist it. Whatever the length, 
width, and depth of the trench is designed to be, the starting 
point below the surface is the sump, from which place the excava- 
tions should proceed both ways; as many men as possible being 
employed to work in tiers to allow the water to flow freely from 
them. ‘The excavated material should be deposited in the embank. 
ment, the coarser kind being placed at the foot of the outer and 
inner slope, as found most convenient. The sides of the cutting 
should not be weighted any more than can be avoided, and the 
timbering should be undertaken by a separate gang of men. So 
long as the ground remains firm it bears its own weight, but if it 
be allowed to give way by neglecting to timber it at the proper 
time, other elements of force have to be dealt with, and frequently 
additional timber is required. Much depends on the nature of 
the ground what depth each lift the men should excavate. In 
tolerably firm ground 4ft. to 6ft. of a face may be allowed; but 
when a length is ready for a setting of timber it should be put in 
without delay, especially in wet ground. Room for the men to 
work in is very convenient, and sometimes one is tempted to extend 
the comfort beyond the limit of prudence, only to be rewarded 
with a nasty slip. The timbering having to follow on as soon as 
a length of cutting is prepared, the material, of necessity, must be 
raised to the surface from each day, which in heavy ground is not 
always convenient. Where room is available, however, quarter 
ard wagons running on light rails may be used. This mode of 
eae ony both below and above ground, is convenient, and a saving 
inlabour. Trenches, asa rule, are made narrower below than above 
ground, The widening out for the base of the puddle is better left 
until the refilling has reached the required height, as shown in 
Fig. 2. One can get about better, and there is less danger to the 
men working below of anything falling upon them from the 
surface. ‘There is, however, alittle saving 
f of timber by battering the sides first, but 
other advantages compensate for delaying 
the widening. When clay is used for re- 
filling, the trenches are made wider than 
if concrete be used. The width in both 
cases is a matter of opinion of the engi 
neer in charge of the work, but for clay 
Y it is usually double that of concrete, 
Li owing, in the main, to the difference in 
the cost of the two cores. The difference 
in the cost, however, is not so great as to 
surprise one—indeed, it is the other way 
when the subject is practically consi- 
dered. Take, for instance, a trench for puddle 12ft. wide and 
a trench for concrete 6ft. wide. If the excavations be of a mixed 
character—rock and shale—they would cost for puddle 7s. and for 
concrete 8s. pe> cubic yard, on an average, in a trench 60ft. deep ; 
puddle would cost 4s. and concrete 16s, per cubic yard, or 11s. 
against 24s., but twice the amount of excavations and refilling are 
required in the former, and would cost £44 per lineal yard, against 
£48 for concrete, a difference by no means disproportionate when 
the advantages of a narrow trench are considered. Indeed, if an 
allowance be made for shorter stretchers and less labour in handling 
them, the primary cost of the two trenches, concrete and puddle, 
is about equal. The time occupied in excavating the narrower of 
the two openings is less, which is a factor also in its favour. 
One of the greatest difficulties in sinking concrete or puddle 
trenches is to master the springs rising in the bottom. It would 
be a mistake to puddle on a spring rising under pressure, and it is 
no easy matter to force water to one of the two sides, where it can 
do no mischief to the work. Springs follow the lines of least resist- 
ance, and if the joints of rock in which they flow do not lead to 
the side they must be carefull = to it and protected with a 
strong casing of concrete. If the flow be prolific and will rise to 
the surface it should be conveyed there and dealt with, but if the 
pressure be not great the pipe may be stemmed up after a good 
body of the foundation has been put in. To make sure that the 
water has been effectually got hold of, a hole should be drilled 
about 3ft. deep and a pipe inserted in it. By caulking the bottom 
2in, with tar Cooma the water will rise up the newly-appointed 
channel, and the remainder of the distance may be grouted with 
fluid cement and the whole covered with a body of concrete. It is 
easy to select convenient places for this important work te be done, 
and if carefully attended to it will give no further trouble. Springs 
working under clay puddle soon soften, weaken, and render it 
practically useless as a water-tight core under pressure, They also 
wash out of concrete the fine cementitious particles and leave 
stone and sand behind devoid of cohesion, through which water 
will flow freely. These expedients are resorted to where it is 
practically impossible to excavate the trench below the level at 
which the water does not reach, owing to the impervious character 
of the ground. It is much better to get below the water if 
possible. Kept to the sides, it does not effect the puddle or con 
crete beyond a surface film, and the force decreases as the refilling 
rises, whilst it remains permanentif left to impinge on the material 
at the bottom. One source of danger in shaly foundations is to 
guard against the middle rising, known as “‘ creeps,” in collieries. 
This can be done by putting in the foundation in short lengths 
before air and water affect the material. This evil is greater in 
wide than in narrow trenches. 
Refilling of trench—Clay.—Under this head not much remains 
to be said, as the observations hereon have in part been anticipated. 
It is better to temper or pug the clay at the surface, where there 
is ample room and light, than to soak and cut it at the bottom, 
where the room is limited and inconvenient. Moreover, the work 
of refilling can proceed more expeditiously by having a large body 
of prepared puddle in stock, than waiting to water and cut it in 
the bottom. Tempered clay when dropped from the surface goes 
ether much more solidly than if put together dry in layers of 
10in, and subsequently cut, and is more likely to be uniform in 
texture owing to the fact that it can be better selected at the 
surface, Let fall down each bay or setting of timber, and carefully 
levelled in convenient layers, a better foundation cannot be put in, 
nor one in which subsequent settlement is less. The clay must not 
be too soft, or it will fly ali over the opening and cover the 
timbering and make it disagreeable to handle on removal. The 
two ends of the trench should be kept slightly higher than the 
middle of the longitudinal section, to allow the water to drain 
freely into the sump and to avoid the accumulation of coarse 
sediment at the extremities, which takes place if very great care be 
not exercised, The ends are the most important places to watch 
in refilling, and the best of material should be used in covering 
them up, and, layer by layer, they should bo cleaned, and all the 
oa washed down from the surface above scrupulously removed. 
he ends as they near the top-water level need not be as wide as 
the bottom, where the a rote. ad pressure is much greater, and 
usually they are narrowed accordingly, but precise lines of theory 
cannot be adhered to in ground that does not admit of being 
carved like chalk, On reaching the surface, the ground must be 
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widened out to the full width of the upper section of the trench, 



















ee 











i 
} 
k 








ena 


or 


py amte ni 








4 

¥ 
* 
4 
e 
| 
is 





ae a satin eS ie isc bso Saale 


wi tepals cae 















Ocr. 23, 1896. 


THE ENGINEER. 





425 . 








and such widening, whether of clay or concrete, must be made in 
the solid as re resented in diagram No, 2. The width is 
determined by the depth below the top-water level, lin. to 1}in. 
er vertical foot being allowed on each side, starting with a normal 
vidth of 9ft. at the - Thus for a 60ft. embankment the width 
at the base would be 60ft. x din. = 180ft. + 12ft,=15ft. + 9ft, = 24ft. 
‘As to the quality and superiority of pugged, tempered, or soaked, 
and cut clay, the writer offers no opinion at present. 

(‘oncrete.—The superiority of concrete over clay for water-tight 
trenches below the surface cannot be questioned, and the cost is 
practically the same when the difference in the width is taken into 
account. The refilling can be proceeded with in any part of the 
trench, and raised ac high as necessary where the ground is bad, 
and if the ends be slotted, chipped, and cleaned, there is no danger 
in adding additional lengths as the circumstances demand. ‘he 
concrete should be slobby, and no punning allowed, and should 
press well to the sides to prevent the creeping of water at the back. 
In loose ground the walling timber is sometimes left in, but it is 
much better to remove it, unless there is danger of the sides falling 
in. It should be conducted to the bottom in wooden shoots about 
lZin. square, placed at convenient distances, to dispense with 
wheeling, which is difficult in bad ground and closely-timbered 
trenches. ‘he delivery of the concrete down the shoots improves 
it, and there is no separation of the coarse and fine material at 
the bottom when the shoot is kept close to the stage. The sides of 
the shoot require washing to prevent the lime or cement setting on 
them. ‘his is done by pouring a small quantity of water down 
after each mixing, which makes nice grout, a watering-can being 
used to produce a good spray. In carefully executed work, when 
the water is kept under control, it does not matter whether the 
concrete be levelled the full width of the trench or half the width 
at a time, the junction running parallel with the centre line. 
The writer prefers the latter plan in wet trenches, making the 
leading side that which yields the most water, keeping the con- 
crete down to form a small channel. The flow of water should 
not be permitted to attain a velocity, and it may be changed 
from side to side if necessary as the work progresses. Small 
V troughs are very handy to put down in a sloping face of concrete 
till it has hardened, but the less loose timber in a trench the better, 
unless the supervision be very careful. After a layer of concrete 
has been spread it should not be trampled on until it has sufficiently 
hardened to bear the weight of a man, and then l}in. boards 
should be laid down to walk on. The best of concrete is some- 
times spoiled by trampling it during its early crystallising stages. 
The surface of each layer of concrete chould be left as rough as 
possible for the succeeding layer to grip effectually, and no more 
grout used than is necessary. Work carefully done as suggested 
will show no partings in the body of the concrete. Too much 
grout leaves a white streak in the face and a smooth surface a dull 
one, lines of weakness to avoid. 

Timbering of trenches.—The timbering of deep trenches has to 
be carefully done to weeps the sides collapsing. In loose or wet 
ground the walings should be placed close together, and after the 
cutting has been made no time should be lost in completing the 
framing. Three inch deals are invariably used for the walings. 
The strength of the stretchers depends on the width of the open- 
ings and the nature of the ground to besupported. In many hard 
rock and shaly trenches, timber is not required unless the beds on 
one side require supporting. (reat care, however, is required in 
leaving any part of a trench unsupported, and daily examination 
is necessary to see that no giving way takes place unnoticed. The 
columnar structure of the two kinds of rock require to be under- 
stood, with a knowledge also of the lie of the joints and beds, 
whether they taper, lean over, slide on thin shaly beds, or present 
large or small pillars. Rock sides, unless attended to, are often 
the greatest sources of danger to the men, inasmuch as they fall 
without giving the least warning. The timbering should always 
be well begun at the surface, and in the manner it is intended to 
be continued. Each tier of stretchers, the full length of the trench, 
should be placed on the same level and at equal distances apart in 
ground of equal weight. Walings of 12ft. and 15ft. respectively 
are convenient for the men to handle, and should be used in the 
heavier ground with one stretcher in the middle, leaving a space 
of 6ft. from centre to centre. This space may be too wide in heavy 
ground and require an extra stretcher, thus reducing the openings 
to 4ft. each. e nature of the ground and the intelligence of the 
person in charge must determine what is necessary to do, and 
steps taken accordingly. An upright deal, placed at each end of 
the stretcher, must be fixed against the walings to prevent the 
ends from pressing through in heavy ground, and each stretcher 
should be ** chugged ” ohne it in position and from falling in the 
event of the ground on one side subsiding. The chugs should be 
— to the upright, or what the men call a ‘‘ soldier,” to prevent 
them falling on the men, as they certainly would on the slightest 
giving way of the ground or timbering. The stretchers should be 
placed from 18in, to 2ft. apart, vertically, and cut 12in. shorter 
than the width of the trench, as above stated. The mode of 
timbering suggested by the writer has always proved satisfactory 
in his hands, even in some of the worst ground. When extra 
weight has declared itself on the walings, a few additional 
stretchers have been put in without delay, which have had the 
desired effect. Room is left for hoisting from each bay, which is 
an advantage the men appreciate. Nine inch stretching timber 
costs 1s. per cube foot, delivered ; deals, 12ft. by llin. by 3in., 3d. 
per superficial foot ; and labour 6d. per square yard in a trench 
12ft. wide and 60ft. deep. In other words, the work is charged 
with ls, 6d. per cubic yard for timber and 6d. for labour—total 2s, 
The cost for timber per cubic yard of excavations decreases with 
the increased width of the cutting, but more will have to be paid 
for labour, as the stretchers are more difficult to handle as they 
lncrease in length and weight. The cost of pulling out the timber 
is about one-half the labour of putting it in, but it possesses a 
value when done with in one trench, and may be used many times 
and its primary value distributed over many undertakings. A 
travelling crane placed on a gantry stretched across the valley is 
very handy for lowering or raising timber, as well as the excava- 
tions, and when one is intended to be erected it should be put 
down at the commencement of the works, and thus get the full 
benefit of its use. 

Summary.—It remains to be stated only that the writer has 
endeavoured to epitomise the results of his experience in carrying 
out largereservoir undertakings, by administration, for the Corpora- 
tions of Oldham, Ashton-under-Lyne, and Stalybridge, extending 
over a period of thirty years. During this time he has had the 
control of ten reservoirs for the former and four for the latter 
Corporations, all of which rank amongst the best works in the 
country. Itmay be that in this paper he has attempted too much, 
and that it would have been better to have thoroughly exhausted 
one subject only ; but, if desired, he would continue the inquiry at 
some future meeting of the association. No attempt has been 
made to deal with the qualities of puddle and concrete for special 
purposes of large works, The best mode of preparing the base of 
an embankment has been kept silent! The formation of the inner 
and outer slopes in soft material are subjects of practical inquiry, 
and whether wagons, dobbin carts, or barrows are the fittest 
vehicles for conveying and depositing excavations into an embank- 
ment ; and last, but by no means the least, is concrete superior to 
carthwork embankments, based on the experience of the ancient 
superstructures still existing? The British Association of Water- 
works Engineers has an instructive future before it. It must lay 
itself out to encourage genius dormant in its silent members, also 
cneourage original communications of merit by whomsoever pre- 
sented. The collective experience of the whole body will raise the 
individual standard of intelligence of each member, and the 
representatives from small as well as large towns partake alike of 
the advantages offered by the association and learn in common 
comradeship that 

“Straight is the line of duty, 
Curv d is the line of beauty ; 
Follow the first and thou shall see, 
The other ever following thee. 
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trustworthy water gauge fittings has been brought very much in 
evidence. For many years past—or since their first applica- 
tion to tubular boilers, in which comparatively low pressures 
of steam were used—this class of fitting has met with little 
alteration or improvement. The exigencies, however, of the 
increased pressures now common in the boilers of modern 
steamships have necessitated the fitting of a more trust- 
worthy water gauge than has previously obtained. ; 
The facts elicited at the inquiry into the cause of the sad dis- 
aster above referred to show conclusively that the ordinary type 
of gauge fitting does not fulfil the requirements of the modern 
high-pressure steam generator. One of thegreat difficulties the 
engineer has to contend with is the uncertainty of the action of 


the gauges with which his boilers have, up to the present | 


time, been fitted, as they more often than not give ous when 
least expected or when most required. The annoyance and 
the temporary disorganisation caused by the repeated break- 
ing of gauge glasses, as in the case of the Blake, is too well 
known to need comment. ‘To overcome this trouble, talc 
gauges, which are practically unbreakable, have been intro- 
duced where great steam pressures have been carried, but a 
difficulty presents itself in their use, in that although per- 
fectly transparent when first fitted, they quickly discolour, 
and are consequently rendered useless for their intended pur- 
pose. The reason of this is that the boiler water being in 
direct contact with the tale has the effect of blackening it, 
and that generally at or near the water-line, and such gauges 
are therefore only serviceable in cases of emergency, while the 
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BALANCED WATER GAUGE 


WATSON’'S 


ordinary glass gauge, even in its present unsatisfactory state, 
has to be depended on, it being rather a difficult and tedious 
process to replace the tale plates whenever they get dis- 
coloured. 

To obviate the drawbacks attendant on the use of both the 
ordinary glass gauge and those fitted with talc, a perfectly 
unbreakable gauge fitting has lately come under our notice, 
introduced by Messrs. Watson and Sons, High Bridge Works, 
Newcastle-on-Tyne, and known as the patent steam-jacketed 
water gauge. In ita novel feature has been embodied, the 
ordinary tube being surrounded by a talc case containing live 
steam. The gauge glass—connecting the steam and water in 
the usual way—is thus always in equilibrium, being enveloped 
with steam of the same pressure as that contained within it, 
and also protected from sudden changes of temperature, and 


when once inserted in its fitting it ought to last a long time. | 
Above we give an outside view and a sectional elevation | 


of the new gauge, in which it will be seen that the fittings at 
either end of the gauge glass proper, which connect it to the 
boiler front, are formed on the principle of a double stuffing- 
box, the exterior of the glass having an asbestos packing 
around it similar to that of an ordinary slide rod. This 
packing at cither end is kept in place by a hollow cap or 
gland, and is thus prevented from detaching itself from the 
glass, and keeps a perfectly free and open passage right 
through it for the steam and water. 

The talc case surrounding the glass tube is supplied with 
dry steam from the boiler through a small cock at its top, while 
a similar cock at the bottom of the case is connected with an 
ordinary pipe draining into a small closed vessel, which may 
be emptied every watch, thus securing a dry atmosphere 
round the glass. The talc itself, never being in contact with 
the boiler water, remains transparent, and resists the highest 
steam pressure, thus making the gauge impregnable to the 
usual trying conditions so detrimental to the ordinary gauge 


| rents of air, or water spray do not affect it. 


glass, as high pressure, blows dealt inadvertently, cold cur- 
The packing at 
either end of the glass requires little setting up, and there is 


The fitting is slightly longer than the ordinary gauge, to 
give the same visible range of water; but there is no need to 
provide for clearance above the cocks for inserting the glass, 
as the talc case can be removed at the front by simply slacking 
the coupling nuts, and any part can be tested or examined 
with the boilers at work. No objection can be raised to the 
jacketed tube, as, should the glass happen to break, steam 
and water are merely transferred from inside it to the outer 
case. As the ordinary gauge glass is no longer an efficient 
or satisfactory fitting for either the common cylindrical or 
water-tube high-pressure boilers, we think the patent gauge 


| fittings of Messrs. Watson and Sons, as illustrated on this 


page, worth the notice of engineers generally, and of 


| our naval authorities in particular, as they are peculiarly 


applicable in cases where men have to work in close proxi- 
mity to the gauges attached to boilers in stokeholds or in 
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steam pinnaces, <c., positions which are ofttimes highly dans 
gerous. The sketch, the second, shows the mode of 
attaching the improved gauge fittings to a modern 
express water-tube boiler. 

The gauge fittings above described have already been tested 
by the Messrs. Watson, on boilers working from 160 Ib. to 
170 lb. pressure per square inch, and are about to be fitted 
in several high-class vessels now under construction. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, 21st October. Sir Raylton Dixon and Co. 
launched from their Cleveland Dockyards, Middlesbrough, a fine 
steel screw steamer, built to the order of Senor Ramon de la Sota, 
of Bilbao, under the personal supervision of Captain Luis de Ytorra. 
She is built to Lloyd’s highest class partial awning deck rule, her 
principal dimensions being :—Length, 315ft.; breadth, 42ft. 6in.; 
depth, moulded, 22ft. 54in., and has a deadweight carrying capacity 
of about 4250 tons on a light draught of water. The accommoda- 
tion for passengers and captain is in poop, and for officers and 
engineers in after end of partial awning deck, with crew and fire- 
men at fore end. Triple-expansion engines will be fitted by Messrs. 
Blair and Company, Stockton-on-Tees, having cylinders 22sin., 
36$in., and 60in. 39in. stroke, with two large single-ended 
boilers working at 180 Ib. pressure. On leaving the ways she was 
named Begoiia by Mrs. Dickinson, of Riding Mill, Newcastle. 

On Friday forenoon there was launched from the shipbuilding 
yard of C. S. Swan and Hunter, Limited, Wallsend-on-Tyne, a 
smartly modelled steamer built to the order of the British and 
African Steam Navigation Com , Liverpool, for their African 
coasting trade. The vessel is Baile of steel to the company’s 
specification and special requirements, the dimensions being 
185ft. between perpendiculars by 26ft. lin. breadth by 12ft. depth, 
moulded, with flush deck, full poop, with accommodation for a 
small number of first-class passengers, long bridge amidships, top- 
gallant forecastle, with shelter deck amidships, water ballast being 
carried in peak tanks. The machinery, which has been constructed 
by Messrs. J. P. Rennoldson and Sons, of South Shields, consists 
of a set of compound engines, with cylinders 23in. and 40in. 
diameter by 26in. stroke ; large steel boiler. The vessel is designed 
to carry a deadweight cargo of about 450 tons, and to steam at a 
rate of about 84 knots on service between the various coasting 
ports. During construction the steamer, which was named the 
Ekuro, has been superintended by Mr. Steele and Mr. Wilkie, 
marine engineering superintendents respectively, Mr. Campbell 
being their local inspector. 

The African steamship Nubia, which has been undergoing 
extensive alterations, was taken on her trial on the 16th inst., in 
Liverpool Bay. She is one of Messrs. Harland and Wolff's build, 
and in many respects resembles some of the White Star steamers ; 

| in fact, she is often dubbed the White Star yacht. The Nubia was 
built for the African Steamship Company — Messrs. Elder, 
| Dempster, and Co.—in 1878, and commenced running early the 
following year, since which time she has been employed success- 
fully in the same trade. She was fitted with ordinary compound 
engines, supplied by steam from two low-pressure boilers, and had 
| an indicated horse-power of 1056. These conditions have been 
| changed, and the alterations, made by the firm of Messrs. David 
Rollo and Sons, Fulton Engine Works, place the ship on a much 
better footing, and enables her to compete with the more modern 
| class of ship. The engines propelling the vessel are now of the 
| triple-expansion type, operating on three instead of two cranks, as 
| before. A Morrison’s patent evaporator is also fitted in the 
| engine-room. Steam is obtained from two steel single-ended boilers 
| at a pressure of 150lb. The boilers are fitted with Morrison's 
| suspension furnaces. The draught is natural. On the trial a 
| speed of 124 knots was obtained, the engines indicating 1235-horse 
power and making 63 revolutions. So far as passengers aro 
concerned, a considerable sum of money has been spent in providing 
ampler and better accommodation than before. 








‘Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief vin. pee: < 
Vining, to the Victory, additional, for the Seagull, on her ceasing 
to be tender to the Vernon, undated. Engineer—Henry R. Teed, 
to the Vernon, additional, for the Jaseur, when commissioned, 
undated. Assistant engineer—Thomas J. Dawson, to the Alecto, 


\ reappointed on promotion, to date July Ist, 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
On ‘Change at Birmingham to-day—Thursday—manufacturers 
reported that the district furnaces and iron and steel works are well 
employed, and business was described as very encouraging, the 
roduction of iron and steel in the Midlands being heavier than it 
as been for several years, while values are well maintained in most 
departments cf the trade. 

The district steel works are busy with orders for Bessemer and 
Siemens-Martin ingots, and steel making is further improved by 
the demands of engineers and builders for girders, and large 
rounds and squares for machinery. Staffordshire steel is £4 7s. 6d. 
for Bessemer billets and blooms ; Siemens billets are £4 12s. 6d. to 
£4 15s.; and best ditto, £5. Bars are about £6, sheets are £7, 
and girders and angles £5 12s. 6d. It is stated that current steel 
prices are better than have been obtained for the last twelve months, 
while the cost of production has been considerably lessened by 
labour-saving improvements. 

The pig iron trade is improving, demand forward being more 
considerable and prices stiffer, the present values of all-mine forge 
and foundry pigs being on an average 2s. 6d. a ton higher than of 
late. Cold-blast iron maintains its price at 90s.; all-mine iron is 
55s.; part-mine, 40s, to 42s.; and cinder pig, 36s. to 37s. all Staf- 
fordshire brands. Imported pigs are 40s. to 41s. at stations, for 
Northamptons, or 40s. 6d. to 41s. 6d. delivered to works, less 25 
discount. Derbyshires are 41s. to 42s. per ton. Lincolns upon 
this market are very slow at 45s. net at stations for grey forge 
sorts. Native smelters are disposing of their iron very quickly, 
and existing stocks are stated to be lighter than the§ have been for 
along time. One firm state that their stocks of pig iron are 2000 
tons less than they were in July. 

Bar iron prices still rule at £6 to £6 5s. and on to £6 10s. for 
merchant sorts, £5 10s. to £5 15s, for common, and £7 to 
£7 123. 6d. for marked sorts. The question of marked bar prices 
has late’y been pushed to the front by reason of the agitation 
among the ironworkers for a change in the Wages Board conditions. 
The late hardening of unmarked bar prices has caused dissatis- 
faction among the men that the better rates have not been accom- 
panied by a rise in wages, which are still based on 7s. 3d. per ton 
for puddling, the rate fixed by the Wages Board in accordance 
with the agreed scale. Masters acknowledge that 7s. 3d. is a low 
price, but they point out that best bars have not advanced, and 
that sheets have rather declined in value. The advance in common 
bars is thus partly neutralised, and the continued low averages 
have been the result. Some of the list bar makers are better en- 
gaged, having sufficient orders to keep the works going for the next 
month or two, but it is in merchant and common iron that most 
movement is still recorded. 

Galvanised corrugated sheets are priced at £10 to £10 ds. for 
24-gauge, and makers state that any attempt to get up prices is 
accompanied by loss of orders. The black sheet iron firms would 
be greatly pleased if they could see more money for the work they 
are doing, but they find themselves in exactly the same position as 
the galvanised sheet makers, and, therefore, though they are in 
receipt of a better demand, they have to be mostly satisfied with 
recent depressed rates, the result of over-production. Black sheet 
prices have thus become a matter of “‘ negotiation” in not a few 
instances, and a great variety of quotations is observable. By 
some firms singles are named as low as £6, while others demand 
£6 5s. Doubles fluctuate from £6 7s. 6d. up to £6 12s, 6d., and 
lattens are generally recorded at 15s. extra, which makes the 
figure something under £7 5s. per ton. One of the main causes of 
the easier price in galvanised corrugated sheets is the drop which 
has taken place in spelter. This metal continues in the hands of a 
syndicate, who seem to be guided entirely by their own interests 
whether prices go up or down. 

Hoop, strip, and angle makers are busy at £6 5s. to £6 10s. for 
the first-named, £5 7s. 6d. to £5 10s., and on to £5 12s. 6d. for 
strip, and £5 15s. for angles. Gas-tube strip is quoted £5 7s. 6d. 
to £5 12s, 6d., and met this afternoon with good inquiry. The 
improved demand noticeable of late among the tube firms continues, 
and the bedstead makers are large buyers at date. Nail rod is 
= £6 10s. to £6 15s. Stamping sheets are realising £9 10s. to 
£ 


Some valuable engineering orders have just been received by 
some smithing engineering firms, They includemachinery for new 
gasworks for Leeds Corporation, also the new gasworks at Darling- 
ton for the North-Eastern Railway Company, and the sewerage 
purification works on the Thames for the London County Council. 
The aggregate value of these contracts is estimated at nearly 


,000, 

It seems likely that the vote of the operatives in the Birming- 
ham district, who are members of the Amalgamated Society of 
Engineers, upon the question of an advance in wages, is likely to 
give an overwhelming majority in favour of an advance, Six 
branches altogether have sent in a return, five being for the rise. 
The decision will go by the majority of individual votes, and the 
Society boasts that it is already secured, while it is expected that 
the returns from the remaining branches will prove to be in favour 
of the movement. The Birmingham district has more than 2000 
members, but unless the employers in certain of the large shops in the 
outskirts raise a difficulty, it is not expected that the dispute— 
even if one should arise—will affect more than about 200 men 
chiefly employed in the smaller shops in Birmingham. In many of 
the larger places 36s. and even 38s. has been paid for some time 

ast ; and in establishments affected by the cycle boom men have 

en put on at £2. Should the majority be in favour of the 
advance the whole of the men in the district will be ea by 
the rules of the Society to join in the movement. Similar 
proceedings have been taken in the Steam Engine Makers’ Society, 
and when the ballot is completed, that Society will be asked to 
form with the Amalgamated Engineers’ Society, in order that joint 
action may be taken. 

The Birmingham Mint has been favoured by a very large order 
from the Russian Government. The Russian authorities in St. 
Petersburg decided upon coining 800,000 roubles of copper, and 
Messrs. Heaton being able to expeditiously execute such a large 
order, it was placed with them. The process of coining has 
already been begun, and is being carried on with great rapidity. 
The coins consist of three, two, one, half, and quarter kopeck 
copper pieces. The total number of coins to be struck is over 
YU, 5 . 

It has been determined to hold a large cycle and motor car 
exhibition in Bingley Hall, Birmingham next January, the idea 
being that the time has arrived when Birmingham, the centre of 
the cycle trade, is quite capable of engineering a successful show 
itself, instead of having to depend only upon the London exhibitors. 
The project seems likely to be made with a large amount of 
success. 

The project which has been set on foot for amalgamating all the 
Birmingham tramway lines under one management, to be termed 
the City of Birmingham Tramway Company, is proceeding satis- 
factorily, and an application has been made to the Corporation for 
a provisional order for the construction of certain new lines. The 
general idea of the promoters of the company is to connect to- 
gether the various lines radiating from the centre of the city to 
the outskirts, so as to make locomotion more easy. Some of the 
connections, it is thought, might be made by means of a kind of 
inner circle. The question of an outer circle of tramways is to be 
left for the present in abeyance. The company contemplates an 
extensive employment of electric traction, overhead where the 
thoroughfares are fairly open, and underground where the amount of 
traffic and other circumstances render the latter and more expensive 
form desirable. Cable traction will also be employed on certain 
of the routes. The company is receiving the assistance as adviser 
of Mr, F, 8, Pearson, of New York, chief engineer of the Metro- 


politan Traction Company, of America, Certain of the proposals 
of the company have already received the sanction of the Public 
Works Committee. 

It is understood that a syndicate of London operators is in 
treaty for the purchase of the whole of the existing tramway lines 
in South Staffordshire other than at Walsall. The syndicate pro- 
poses to take over the South Staffordshire line—which extends 
from Handsworth through West Bromwich to Wednesbury and 
Walsall—the Wolverhampton Borough Tramways, the Dudley and 
Wolverhampton, and the Dudley and Stourbridge lines. It is 
proposed that, when they are acquired, extensions should be made 
to the most important of the towns served, and the lines worked 
on a well-considered system, the traction power chiefly employed 
being electricity. How far the project will be actually carried is 
not yet clear, but as regards the Wolverhampton lines it seems 
likely that opposition will be offered by the Corporation. 

The Water Committee of the Birmingham Corporation have just 
made a three days’ inspection of the works in progress in con- 
nection with the Elan water supply. The length of aqueduct to 
be examined was the ten miles between Dolan and Knighton, 
which was let more than two years ago to Messrs. Morrison and 
Mason, of Glasgow. It was put in hand early because, with the 
exception of the immense masonry dams on the Elan, the Dolan 
tunnel—of 44 miles in length—was the work that would occupy 
the longest time in execution. The resident engineer in charge 
is Mr. W. A. Brightmore, who was previously engaged upon an 
important section of the Liverpool Vyrnwy works. The party 
inspected first the inlet chamber of the Downton syphon. This 
is the point where a length of cut and cover conduit on the 
hapdeoelie gradient line is connected to the iron pipes which 
cross a depression below that line. Provision is made in this 
chamber for the whole six pipes which will ultimately be laid, 
although for the first instalment of 27 million gallons a day 
only two will be required. These pipes are of 42in, internal 
diameter, with an effective fall of 3ft. in a mils, The 
Knighton tunnel, which will be 24 miles long, has been 
driven about 1300 yards from the east end and the same distance 
from the west end. The two 42in. mains have been laid in the 
valley of the river Lugg. The river is crossed by two steel tubes 
of about 35ft. span. The inlet chamber to this syphon is about 
half finished, and after seeing it and the overflow chamber, a 
further length of about 1} miles of the aqueduct was traversed, 
including the Pantynar tunnel, which is in course of erection. 
The Dolan tunnel, which will be 4} miles long, is now being driven 
from four faces. The party visited also the site of the dam of the 
Caban Coch reservoir, which is the lowest of the six dams to be 
ultimately constructed in the Elan and Claerwen valleys for the 
storage of the water of these two rivers which, down to the Caban, 
have a total drainage area of 45,562 acres. The resident engineer 
in charge of the watershed works is Mr. Yourdi. 

Here Alderman Lawley Parker, Chairman of the Committee, 
laid a stone at the outlet end of the culvert. The gigantic 
masonry of various dams, the individual blocks of which weigh 
from 1 ton to 6 tons in weight, was also examined. Mr. Mansergh, 
engineer to the works, was present. Before returning to Bir- 
mingham the Committee examined also the Caethon syphon, the 
Wye conduit, and the crossing of the river Wye, which formed 
part of the contract let in the early summer of this year to 
Messrs. John Aird and Sons, of Westminster. Their contract 
extends for a distance of about thirteen miles. The resident 
engineer on behalf of the Corporation is Mr. Legg. The Com- 
mittee ultimately expressed great satisfaction at the manner in 
which the whole of the routes visited are progressing. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The outlook both in the engineering and iron trades 
continues encouraging. Not only are all branches of engineering 
industry being kept fully employed, but there is every prospect, 
judging from the ample quantity of new work still coming forward, 
that this activity will be maintained forsome time tocome. Inthe 
iron trade the position gradually becomes stronger, and there are 
not a few hints on the Manchester Exchange that one or two local 
merchants, who recently committed themselves to exceedingly low 
sales, run great risk of being very considerably ‘‘caught.” The 
most satisfactory feature in the market is the steady character of 
the recent upward movement, and the general feeling is that the 
improvement in trade is being established on a thoroughly sound 
basis, remarkably free from outside speculation, which, not 
infrequently, has had a most prejudicial effect, first in unduly 
stimulating business, and afterwards in checking the legitimate 
revival in trade. 

A full average attendance was brought together on Tuesday’s 
Manchester Iron Exchange, and the strong tone reported last week 
fully maintained, inquiries coming forward freely, both for raw 
and manufactured material, and although there are still here and 
there some low sellers in the market, business generally is being 
put through at a substantial advance upon late rates. Buying goes 
on very steadily in pig iron, and prices show a continued gradual up- 
ward movement. Local makers have advanced their list rates 6d. per 
ton, their quotations being now 47s, for foundry, less 24, delivered 
Manchester, and 44s, 6d. for forge, delivered Warrington. Some of 
the Derbyshire foundry brands have been advanced quite ls, per 
ton, 47s. 9d. net cash being now asked for one of the leading 
makers, delivered here, and although Lincolnshire makers have not 
officially put up their prices beyond the small advance reported 
last week, they are indifferent about booking further orders on the 
present basis, except in some cases at a premium of ls. per ton 
upon list rates, which remain nominally at 43s. 6d. net for foundry, 
delivered Manchester, and 42s. 8d. net cash for forge, delivered 
Warrington, with, however, most of the makers practically out of 
the market at these figures. Middlesbrough is exceedingly firm at 
recent full rates, and there are now very few sellers at under 
47s. 4d. net cash, delivered by rail, and 45s. 6d. to 46s. net cash, 
delivered dock quays, Manchester. Scotch iron is perhaps not in 
quite so strong a position, some brands being obtainable at slightly 
under last week’s quotations; there are sellers of Eglinton at 
46s. 9d. to 47s., with Glengarnock now quoted 47s. 6d., delivered 
Lancashire ports, and about 49s, 3d. for Eglinton, to 49s. 6d. for 
Glengarnock, delivered Manchester dock quays. 

Manufactured iron with the exception of sheets, which con- 
tinue weak, moves steadily upwards. For inland sales of bars 
makers are not now quoting under £5 123. 6d., whilst quotations 
for shipment are getting up to £5 15s., and North Staffordshire 
makers are now all firm at £5 15s, as their minimum, delivered 
here. Sheets can still be bought at £7 2s. 6d. to £7 7s. 6d., but 
the hoop makers decided, on Tuesday, to put up their list rates 
2s. 6d. per ton, and quotations are now £6 5s. for random to 
£6 10s. for special cut lengths, delivered Manchester district, 
and 2s, 6d. less for shipment. It may be added that this advance 
on list rates is scarcely due to any actually increased demand, but 
is more the result of the recent rise in the price of raw material, 
and also to the considerable advance that has taken place in all 
descriptions of manufactured iron on the Continent. 

Nut and bolt makers continue well employed, and the recent 

advance of about £1 per ton is being got without difficulty. 
In the steel trade a stronger tone prevails generally, with prices 
showing a stiffening tendency. Hematites are rather firmer than 
they have been of late, and for good foundry qualities 57s. 6d., less 
24, is now about the minimum figure, whilst for steel billets local 
makers are now asking £5 net cash, and are unable to entertain 
orders for anything like immediate delivery. Bars remain at 
about £6, but boiler plates are hardening in price, and although it 
is still exceptional where more than £6 5s. is as yet being got 
for delivery in this district, makers do not care to book at these 
figures. 








The wages movement in the engineering and iron trades of this 


district continues, and generally throughout East Lancashire notices 
have been served for an advance of 2s. per week, or the men are 
already out on strike. So far the demands put forward by the 
men have met with very little real resistance on the part of the 
employers, but in the Blackburn district a stubborn stand has 
been made, the employers there making common cause, and in 
addition, seeking the aid of imported free labour, in main. 
taining their opposition to the workmen’s demands, The result 
has been that, after a comparatively short struggle and 
not more than a partial strike of the workmen, the trades 
union officials have proffered to submit the wages question to 
arbitration, only pe oe that all the men should be re-instated 
and the arbitration proceedings completed by the end of November. 
To this the employers have readily agreed, on condition that the 
men resume work at once, pending the result of the arbitration, 
Considering the strong objection which trade union officials haye 
hitherto shown to submitting any demands they put forward to 
arbitration, the Blackburn employers have, by their united 
resistance, certainly gained an important point, and it is not 
improbable that a similar basis for arriving at a settlement of 
wages questions still pending or in dispute may be insisted upon 
by the employers in other districts. The very substantial reasons 
put forward by the Manchester branch of the Iron Trades 
Employers’ Association against any general upward move in wages 
just at present certainly afforded sufficient grounds for submitting 
the whole question to arbitration, but the men, no doubt fully 
acquainted with the want of unity, and the specially weak points 
in the masters’ organisation, declined even to discuss the matter 
with them, as suggested, with the result that the employers were 
compelled to give way, py pe only a postponement for three 
months of one half of the full advance demanded, the compulsory 
concession of which, as stated last week by the President of the 
Manchester Association of Engineers, has created a very sore 
feeling generally amongst the employers. 

The members of the Manchester Association of Engineers 
last week paid a special visit to the Manchester Ship Canal 
for the purpose of inspecting the various extensions which 
have recently been carried out in connection with the general 
equipment of the docks. We have previously referred briefly to the 
new electric lighting and hydraulic installations which were the 
chief points of interest to most of the members. So far as the 
electric lighting installation is concerned, it need only be men- 
tioned that the whole of the docks, quays, sheds, and the Mode 
Wheel Locks are now included in the lighted area, for which pur- 
pose 66 continuous current arc lamps, and 28 alternating arc lampe, 
each of 2000-candle power ; 360 incandescent lamps of 50-candle 
power, 100 of 32-candle-power, aud 28 of 16-candle power 
each are provided. The extensive hydraulic installation at Mode 
Wheel comprises two complete sets of steam pumping engines, two 
auxiliary steam pumps, two boilers, fuel economiser, overhead 
supply tank, accumulator, &c. The engines can be worked 
together or separately, condensing or non-condensing, and each is 
capable of discharging 20,000 gallons of water per hour, through a 
6in. main at a pressure of /00 lb. per square inch, when at 
50 revolutions per minute. It may be further added that in 
addition to the hydraulic mains, which are laid in subways round 
the whole of the quays and jetties of the Salford Docks, a water 
main din. in diameter has been laid round the Manchester and 
Salford Docks, as well as on the Trafford a The following 
additional particulars, supplied by Mr. Wm. Hy. Hunter, chief 
engineer to the Canal Company, with regard to the general 
equipment of the docks recently completed will also be of interest. 
The dock premises now include thirteen seven-storey and seven 
four-storey warehouses, six three-storey and seventcen one-storey 
transit sheds, one two-storey fruit shed, and one customs transit 
shed, or a total of forty-five permanent structures, besides various 
tempo sheds. The dock railways, which are about thirty 
miles in length, completely intersect the dock premises, and are 
connected to the London and North-Western Railway at Weaste, 
and with the Cheshire lines at Cornbrook, whilst the construction 
of the new branch of the Lincolnshire and Yorkshire Railway to 
the docks is in a forward state. The company has now thirty- 
eight hydraulic cranes at work in the docks, of which ten were 
constructed by Sir W. Armstrong, Mitchell, and Co., ten by 
Nasmith Wilson and Co., four by C. and A. Musker, and four by the 
Glenfield Company. Thecranes constructed by the three first-named 
firms are capable of lifting 30cwt. through heights of 50ft. and 
65ft., the jib having a radius of 38ft. Those constructed by the 
two last-mentioned firms are capable of lifting 25 cwt. through a 
height of 75ft., the radius of the jib being 33ft. One movable 
hydraulic jigger constructed by Sir W. G. Armstrong, Mitchell, 
and Co., has also been provided. The steam cranes now at work 
were formerly employed in the construction of the Canal, and com- 
prise five 10-ton cranes, two 8-ton cranes, seven 5-ton cranes, and 
twenty-seven 2}-ton cranes. There isalso a 30-ton crane constructed 
by Messrs. Stothert and Pitt. Four hydraulic jiggers, constructed 
by Tannett, Walker, and Co., are provided in each of the six 
three-storey transit sheds. These jiggers are arranged to lift 
loads of 30 and 15 cwt. respectively, at a rate of 200ft. 
per minute, and to travel longitudinally, i.e, in the line 
of the shed, for a distance of 63ft. in each case. An Otto gas 
engine by Crossley Brothers of 14 nominal horse-power is erected 
in the first block of eight warehouses to work the sixteen jiggers 
provided therein, and another of 10 nominal horse-power in the 
second block of five warehouses to work the ten jiggers therein. 
The jiggers were constructed by Messrs. Higginbottom and 
Mannock, and are of the ordinary type for warehouse work. An 
exceptionally complete equipment for dealing with any outbreak 
of fire is provided at the docks, including a number of sets of fire- 
extinguishing apparatus, worked by means of ejectors, which are 
fixed on the hydraulic mains when required, and supplied to all 
the sheds and warehouses, By this means volumes of water from 
the dock can be thrown on any point, or points, required throughout 
the whole system, and the occurrence of a really large fire is 
rendered most unlikely. 

A gradual improvement is coming over the coal trade of this 
district, the better qualities, of course, at present taking the lead 
in any appreciably increased demand ; other descriptions are, how- 
ever, also meeting with more inquiry and a readier sale, whilst 
some of the leading collieries are now working practically full 
time, and four to five days per week is about the general average. 
The upward movement of prices in other districts is necessarily 
calling attention to some similar movement in Lancashire, but 
so far, beyond a stiffening up to list rates, where prices 
have previously been cut low, there is no indication as yet of 
any immediate probable general advance. The better qualities 
of round coal are firm at the prices which have been 
quoted recently. In common round coals for steam and forge 
ae competition is not quite so keen, and 6s. to 6s. 6d. is 
eing got for good ordinary qualities at the pit mouth. Collieries 
generally have no difficulty whatever in moving away their present 
output in the better qualities of engine fuel, and upon orward 
contracts are getting slight advances on current rates, but inferior 
sorts are still plentiful and very low. At the pit mouth best slack 
is fetching from 4s. 3d. to 4s. 9d., with common sorts averaging 
about 3s, to 3s. 6d. 

In the shipping trade there is a fair weight of orders offering, 
but busi is only practicable at very low figures, and it is excep- 
tional where more than 7s. is being got for ordinary steam coal, 
delivered Mersey ports or Manchester Ship Canal. 

Barirow.—A good and steady business continues to be done in 
hematite pig iron. Orders are still coming in freely, especially for 
Bessemer qualities, there being next to no trade in forge or foundry 
iron. The market is alike active in regard to prompt as well as 
forward deliveries, and makers are very fully sold forward all 
round, Prices show a distinct improvement. Mixed Bessemer 
numbers are quoted at 49s. to 50s. per ton net f.o.b. usual ports, 
while warrantiron has improved to 48s, 9d. net cash sellers, 48s, 8d. 











buyers, Business during the week has ranged between 48s, 0jd. 
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to 483. 4d. Stocks have been further decreased during the week 
by 2520 tons, and now stand at 298,023 tons, or 8848 tons more 
than at the beginning of the year. 

In iron ore there is more life, and sales are fuller and more 

Jentiful. Prices, however, have not improved, and average 
F ualities are still quoted at 10s, per ton net at mines for ordinary 
aie and up to 14s, for best descriptions, Spanish ores are not 
being so liberally imported as was the case a short time ago, as 
they are much dearer and freights have increased. : 

The steel trade continues to show much life and vigour, and 
business in heavy rails remains very brisk, inquiries being very 
strong from almost all sources. Makers, who are in every instance 
well sold forward, are quoting combination rates at £4 12s. 6d. 

r ton net f.o.b, Light rails are in fair inquiry, and some 
important sales have been made during the week of ship plates 
and other material for shipbuilding purposes. Makers in this 
department have work in hand for nine months to come. In other 
pranches of the steel trade there is general activity and a bright 

look. 
(nipballders and marine engineers report no new orders, but 
several inquiries likely to lead to business have lately been made. 

The coal trade is still depressed and orders are difficult to secure 
by the large group of sellers in the market, with the result that 
rices are kept at a low point. Coke still finds a good and steady 


ri 
Forket at firm prices. 

Shipments from West Coast ports show a falling off. The 
exports of pig iron last week were 5035 tons, and of steel 7046 
tons, as compared with 5279 tons of pig iron and 13,337 tons of 
steel in the corresponding week of last year, showing a decrease of 
244 tons of pig iron and 6291 tons of steel. The exports this year 
have now totalled up to 254,504 tons of pig iron and 388,421 tons 
of steel, as compared with 239,718 tons of pig iron and 307,680 
tons of steel in the corresponding — of last year, being an 
ncrease of 14,786 tons of pig iron and 80,741 tons of steel. 

Barrow lost, by the death of Sir Jas. Ramsden on Monday, at 
ones its founder and creator, and at the same time its most con- 
spicuous citizen. Sir James, when Mr. Ramsden, came to Barrow 
at the age of twenty-three to take a position in the engineering 
department of the Furness Railway Co. He was soon afterwards 
promoted to the position of general manager and secretary of the 
Company, and over thirty years ago he was appointed managing 
director. Barrow has been fostered under Sir James Ramsden’s 
care, and in 1873 he was knighted by her Majesty in recognition of 
the great industrial and commercial enterprises brought into life 
by himself. In the same year a statue by Noble in bronze was 
erected in one of the principal squares of the town in honour of 
Sir James. He was the first mayor of Barrow, and was re-elected 
to the civic chair for five years. He laid out the town of Barrow, 
and it is regarded by all who know it as a model town, with its 
long, wide streets built at angles, its perfect sewerage arrange- 
ments, &c. He was a member of the Council of the Iron and Steel 
Institute, and brought into existence the Barrow Steel Co., the 
Barrow Shipbuilding Co., the Barrow Flax and Jute Co., the 
Barrow Steam Corn Mills Co., and other industries which have 
made the town what it is, with its population of 60,000 souls. 
Sir James died at the age of seventy-four years, 








THE SHEFFIELD DISTRICT. 
(From our cwn Correspondent.) 

Tue coal trade of the South Yorkshire District is in an unusually 
satisfactory condition at present. Colliers are working four to five 
days a week on an average. This is mainly on account of the 
cold weather now prevailing, which is having a particularly 
beneficial effect on the house coal industry. The usual winter 





advantes in prices, however, have not been enforced all round, | 


while various disputes remain unsettled. A better business is 
doing with London, and values are maintained, the advance being 
more generally obtained in that quarter than in any other. A 
similar remark applies to the Eastern Counties and other markets. 
Locally, sales have been considerably influenced by the weather, 
and prices have risen about ls. per ton. Quotations are as 
follows :—Silkstone, best qualities, 8s. 6d. to 93.; secondary sorts, 
7s. to 7s. 6d. per ton; Barnsley ‘‘ softs,” produced in large 
quantities, realise 7s. 6d. to 7s. 9d. per ton ; Flockton sells at 6s. 9d. 
to7s. per ton. The thin seam collieries are more difficult to work 
at the present time than ever. The finest descriptions do not sell 
for more than 5s. to 5s. 6d. per ton at the pits in quantities. Not- 
withstanding the fact that the shipping season is nearing a close, 
a good business in every description of steam coal was transacted 
last week. This remark applies with special force to the Hull 
trade. Shipments to North Russia, Sweden, Norway, and 
Germany still continue large. A more voluminous business is also 
doing with Grimsby, although the finest qualities of Derbyshire 
find first sale at the port. Goole has been doing rather more, but 
here the West Yorkshire coalowners largely command the market. 
A better demand is noted in locomotive fuel, owing to the stocks 
being largely decreased. Values remain about the same. Good 
screened slack makes from 6s. 9d. to 7s. 6d., and secondary 
qualities 6s. to 6s, 3d. per ton at the pits. Although gas coal is in 
more active request, stocks still continue large. Nuts are in poor 
demand, and with a large output prices rule low. A similar 
remark applies to small coal and slack. Prices are in favour of 
ayers. Good screened slack makes from 3s, to 3s. 34.; ordinary 
pit slack 2s. to 2s. 3d.; smudge, 1s. 3d. to 1s. 6d. per ton at the 
collieries. Very little change has occurred in the coal trade. A 
large number of ovens are at work, and these are rapidly bein 
added to by local firms. North Lincolnshire, Derbyshire, a 
Northamptonshire are taking an average quantity. Owing to a 
large production, values rule 103. to 10s. 6d. per ton. 

The heavy industries are still in the same satisfactory state, 
and orders in some departments are coming forward very freely. 
Railway material branches are well employed, the requirements 
being from both home and foreign railways. Those from abroad 
are mainly from India, Australia, and the Cape. Inquiries are 
very frequent, and particularly welcome, as the old orders were 
being rapidly worked off. The feeling prevailing in this business 
for the future is very encouragirg. The marine material trade has 
received a decided stimulus owing toa rise in freights. Marine 
castings are also well inquired after, but the work placed is not so 
substantial as was anticipated. 

At the end of September the outlook in the crucible steel trade 
was not very bright. This was due to the fact that manufacturers 
had worked off most of their old orders, and no new ones had been 
received. Since then, however, they have received some very good 
lines, and in several instances these have necessitated’ more 
furnaces being put into working order. A favourable report is 
heard on every side of the state of the Swedish, Bessemer, and 
Siemens steels, and a stiffening of prices has also been heard of. 
Quotations vary from £11 10s. to £12 10s. per ton. Since the 
quarter ended a number of excellent contracts have been placed by 
Sheffield houses and the leading cycle establishments in the 
Midlands. Some important orders are at present coming in froma 
Japan. These are mainly for engineers’ tools, and all kinds of 
railway material, excavating appliances, &c. Many of these 
orders have come to Sheffield, and will find work for months to 
come, but a good deal of work has gone to Birmingham and the 
Black Country. 

Satisfactory reports are coming in as to the state of the cutlery 
and electro-plating trades. In the latter the usual winter trade 
has begun, and promises to be larger than it has been for some 
years. - Cutlery is in excellent demand, a good business being done 
in case goods for presents, &c. Business with the United States is 
materially affected by the Presidential election, which happily will 

Soon be over. The home markets are taking the higher classes of 
goods pretty freely, and there is a gratifying demand both from 
the Continent and the Colonies, In files and edge tools there has 
rarely been a season when manufacturers have been so busy, and 





the work is still pouring in. The rolling mills, which area sure key 
to the conditions of local industry, are pressed with orders, and 
there is no likelihood of any slackening this side of 1897. 

The ivory sales are now on, They commenced at Liverpool this 
week, when 12 tons were shown, and values rose, in the best 
qualities, to £54 per cwt., as compared with £42 to £43 at the 
previous sales. The quality used in the Sheffield trades advanced 
from £3 to £5. The London sales begin on Monday, when there 
are about 100 tons on offer; the Avtwerp sales are the following 
week, when 55 tons—all from the Congo—are for sale. Manu- 
facturers here anticipate that the advance obtained at Liverpool 
will be fully sustained at London and Antwerp. If that is so, 
the price lists of ivory-handled cutlery and or in which 
ivory is largely used are pretty certain to be revised. 

Building is very brisk at Sheffield at present, owing to the im- 
portant street improvements and increased requirements for work- 
shops and workpeople. Itis noticeable that the girders now being 
used are mainly British made. There was a time, and that not so 
long ago, when Belgium had a monopoly of this business. 

The Sheffield moulders, to the number of 600, are now on strike 
for a reduction of hours. They work 54 hours per week. They 
want to work 53, by leaving at twelve o’clock on Saturdays instead of 
one. The employers resist on account of the expense of getting 
up fires, &c., for the short day. They suggested that their men 
being so extremely anxious to get off at twelve, should come in at 
five a.m. instead of six, but the offer was declined. Two hundred 
of these men on strike are in the iron firms, and four hundred in 
the steel establishments. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

In all respects this week has been a most satisfactory period in 
nearly every branch of the iron and allied industries, and business 
has been very animated ; in fact, more animated than has been 
known at any time this year, and prices have shown substantial 
advances. For pig iron they are better than they have been since 
September last year ; but the situation is now undoubtedly more 
satisfactory than it was then, because the value of iron then was 
on the downward course, while now it is moving upward with 
some rapidity ; and, furthermore, the higher prices of last year 
were brought about mainly by speculative operations, whereas 
the improvement now is induced by an increase in legitimate busi- 
ness, there being very little ordinary speculation, outsiders having 
so far done very little in dabbling with warrants, partly because the 
advances hitherto have been so slow. The tone of the iron market 
is altogether satisfactory, and the general belief is that the brisk- 
ness of trade will be continued over next year. The feeling is 
certainly sanguine, and there appears to be full justification for 
that. Last year everyone expected to see Cleveland No. 3 G.M.B. 
pig iron at 40s., and warrants at the same figure ; but to general 
surprise, the former stopped short at 39s. 6d., and the latter at 
39s. 1ld.; but this year there is every reason to believe that 40s. 
will be exceeded—a figure which has not been touched since 1891. 
So favourable is the outlook that makers of pig iron are in no hurry 
to sell for next year’s delivery, and they expect to at least maintain 
their advanced prices over the winter. Almost all the industries 
that consume pig iron are actively employed, and the orders 
already booked assure most manufacturers of full work during the 
greater part of the winter, while inquiries continue numerous. 
Thus the demand for pig iron for home consumption will be large 
this winter, and the falling off in the demand on export will 
not be so severely felt as is usual in the winter season. 

All pig iron prices have been advanced in value this week. 
No 3 Cleveland G.M.B. pig iron could be bought at 38s. 9d. early 
this week, but 39s. had to be paid on Tuesday and 39s. 6d. on 
Wednesday, this representing an advance of 2s. 9d. per ton upon 
the minimum price of the year, which was reported in the early 
part of August. Makers will sell at 89s. 6d. for delivery ; beyond 
that they do not care to quote, neither do merchants. There is 
very little competition among sellers, less in fact than there has 
been for years. Cleveland warrants rose on Wednesday to 
39s. 104d. cash, and since August 7th, when the minimum price of 
the year—36s. 44d.—was quoted, there has been a rise of 3s. 6d. 
The higher price of warrants has somewhat lessened the demand 
for them, and Connal’s store is not being so rapidly depleted as it 
was last month, for consumers naturally prefer to have makers’ iron, 

articularly when it is cheaper than warrants. The stock of Cleve- 
a warrants in Connal’s stores on Wednesday night was 
161,861 tons, a decrease for the month of only 2927 tons. No. 1 
Cleveland pig iron is advanced to 40s. 6d., No. 4 foundry 
to 38s., grey forge to 37s., mottled to 36s. 6d., and white 
to 363s. 3d. Germany still takes a very large quantity 
of Cleveland foundry pig iron, and never in the history of the 
trade has so large a quantity of pig iron been sent from the Tees 
to that country. This month over half of the iron exported has 
gone toGermany. It appears that the German founders are em- 
ployed to their fullest capacity, and as very little of the German 
pig iron is sufficiently suitable for them, they have to send over to 
this country for supplies. The German furnaces are mostly making 
forge or basic pigs, and nearly all that is sent by us is of foundry 
quality. Scotland this month has had rather less Cleveland pig 
than last morth. The total shipments of pig ircn from 
the Cleveland district this month have reached 81,028 tons, as 
compared with 91,048 tons last month, 72,009 tons in August, and 
70,577 tons in October, 1895, all to 21st. This month’s figures are 
above an October average, and might have been better if the 
weather at sea had not been unpropitious, This bad weather has 
also inconvenienced those makers who, for lack of tipping ground 
near their works, have to send their slag to sea, beukdon which the 
wet weather has made it more difficult to produce the better 
qualities of pig iron. 

Hematite pig iron has risen in price to 47s. 3d. per ton for mixed 
numbers—an advance of 2s. 3d. from the minimum of the year. 
But Rubio ore has itself advanced 2s. 3d. per ton since August, 
and this will increase the cost of producing pig by 4s. 6d. per ton. 
Thus there will either have to be a further substantial advance in 
hematite iron prices or ore and freights will have to come down, 
otherwise the manufacture of hematite pig iron will be unprofit- 
able. Most makers have contracts running till the end of the year 
for supplies of ore, but that does not signify that they will get 
delivery of all the ore that is due to them ; in fact some of the 
sellers are already unprepared to carry out their contracts, as 
freights have gone so za against them. They sold with a basis 
of 5s. 3d. for freight from Bilbao to Middlesbrough, but 7s. 6d. 
has to be paid now, and those who neglected to secure steamers 
will find themselves considerable losers. Last year in October 
makers were realising ls. 6d. per ton more than at present for 
their iron, while they were paying 2s. 3d. less for their ore, and 
1s. less for their coke, so that they had a better chance of making 
a profit. 

In the finished iron and steel trades the mills and forges are 
generally employed to their fullest capacity, and competition :s 
less keen than it has been for some years past. Equally as good 
reports are given by merchants who have been abroad. The only 
exception to this satisfactory situation is the sheet trade, which is, 
however, carried on in this district to a small extent only. The 
chief seat of the sheet-making industry is Staffordshire, and there, 
it is reported, too many works are in operation. The demand for 
iron bars on shipping account is very Jively, and most manufacturers 
have added another half-crown to their quotations, £5 5s. less 
23 per cent. f.o.t. being now the rate for common qualities, and 
10s. more is asked for best. Makers of steel plates and angles 
have profited by the spurt in shipbuilding. and have raised their 
prices another half-crown, steel ship plates being £5 5s. and angles 
£5 2s. 6d., less 24 per cent. f.o.t. Iron plates and angles have not 
felt the improvement so much, and they are sold at 5s. less than 








the above-named prices for steel shipbuilding material. Heavy 
steel rails are firm at £4 10s. at works, 

It is reported that Messrs. Boleckow, Vaughan, and Co. have 
secured an Indian order for 20,000 tons of steel rails. Both at 
home and on the Continent the railmakets are very full of work. 
A continental firm recently took an order for rails for early delivery 
at a price considerably below anything which the British maker 
would quote. But they found themselves unable to commence the 
execution of the order for several months, and supplies are being 
procured in England, the foreign makers paying the difference in 
cost. Steel railway sleepers are up to £5 17s. 6d., and ordinary 
cast iron chairs are at £2 17s 6d., both net at works. The Wear- 
dale Iron and Coal Company has successfully started its new 
plate rolling mill at Tudhoe Works; it will roll the largest plates 
in the world. 

The shipbuilding industry has greatly improved this month, and 
good orders have been secured almost every day. This is the more 
to be appreciated on the Tees and at the Hartl2pools, where the 
improvement felt earlier on the Clyde and Tyne did not reach. 
Sir William Gray and Co., at West Hartlepool, have booked crders 
recently for fourteen steamers, which will keep their yard fully 
employed for the next twelve months. Messrs. Richardson, Duck, 
and Co., at Thornaby, have secured the contract for another large 
steamer, as have also Sir Raylton Dixon and Co. at Middlesbrough, 
and itis stated that the latter firm are negotiatirg for the construc- 
tion of three steamers for Japanese owrers. Mr. James Laing, of 
Sanderland, has booked an order for an oi] steamer for a continental 
firm; Messrs. Bartram and Co. one for a steamer of 5300 tons dead- 
weight carrying capacity for Liverpool owners; Messrs. Priestman 
and Co., Sunderland, have secured the contract for two steamers 
of 5500 tons burthen on London account; Messrs. Blumer and Co., 
Monkwearmouth, will build a5100-ton steamer for Whitby ; Messrs. 
Short Brothers, Sunderland, have booked an order for a large 
steamer during the last few days; Messrs. Pickeregill and Co., of 
Southwick, one of 4000 tons; and Messrs. Wood, Skinner, and Co., 
Bill Quay-on-the-Tyne, have secured an order for two vessels of 
2100 tons each for Norwegian owners. 

Sir W. G. Armstrong and Co. are about to enlarge their skip- 
building yard at Walker-on-Tyne. In the engineering trade 
business is very active, and prospects are very good. especially for 
marine engineers. The fe go yp works of Messrs. Black, 
Hawthorn, and Co., at Gateshead, have been acquired by Messrs. 
Clark, Chapman, and Co., engineers, also of Gateshead. Mr. 
Joseph Richardson, of the firm of Richardson, Duck, and Co., 
shipbuilders, Thornaby-on-Tees, is to be chosen as Mayor of that 
borough, in succession to Mr. William Whitwell, of the Thornaby 
Ironworks. Mr. Richardson has been four times Mayor of the 
adjoining borough of Stockton. Col. Sadler, of Middlesbrough, 
and owner of the Malton Colliery, near Durham, is to be Mayor of 
Middlesbrough, while Mr. Thomas Mudd, of the Central Marine 
Engineering Works. Hartlepool, is to be re-elected as Mayor of that 
borough. Mr. W. Ley Heyworth, of London and Hull, has been 
commissioned to execute the statue of Sir William Gray which it 
is proposed to erect at West Hartlepool, where Sir William has his 
shipyard and engineering works. Mr. James Hay, for forty-two 
years engineer for the Bebside Coal Company, has just retired. 

Usually the coal trade partakes of the prosperity of the iron 
trade, but that is not the experience at present, for the coal 
industry has seldom been so much depressed as it now is, and 
prices are low and in many cases unremunerative at a period of the 
year when they should be favourable to the sellers. Several 
Durham collieries have been closed on account of the impossibility 
of carrying them on except at great loss while the present circum- 
stances last. The high freight also ‘damages the trade. Best 
Northumberland steam coals are at the low figure of 7s. 9d. per 
ton f.o.b., a very unsatisfactory price at any time, but particularly 
in the autumn, when the trade should be at its best, and when 
there should be a rush to get coal deliveredabroad. Best Durham 
gas coals are at 6s, 9d. per ton f.o.b. Coke does not follow pig 
iron up in price, for the supply is more than equal to the demand, 
and will be increased by the restarting of the Littleburn and 
Hutton Henry collieries, where the men have beon on strike for 
several weeks, but have now settled their differences with the 
employers. Middlesbrough pig iron makers can buy good Darham 
coke, delivered at their works, at 13s. 3d. per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has developed an unusual amount 
of activity this week. Much larger quantities of warrants: have 
changed hands than has been usual for along time. In one day 
about 100,000 tons was done, and in the course of business prices, 
which had previously been risirg, had a marked advance. Scotch 
warrants sold from 4/s. 24d. to 47s. 7d. cash, and 47s. 5d. to 47s. 9d. 
one month. Theinquiry nas been stimulated by the course of busi- 
ness in the Cleveland district, rather than by any improvement in the 
demand for Scotch iron from abroad. Indeed, the export branch 
of the trade is at present in a particularly depressed condition. If 
the producers of pig iron were to any extent dependent on the 
foreign trade, they might almost give up business. The home 
inquiry is, however, very good, and the consumption, especially of 
hematite pig iron, upon an extensive scale. This week there has 
been an active business in hematite warrants, Cumberland iron 
selling in Glasgow market at 48s, 2d. toe 48s. 8d. cash and 48s, 6d. 
to 48s. 1ld. one month. A fair business has also been done in 
Cleveland warrants, which have sold from 38s. 114d. to 39s. 44d. 
cash, and 393. 2d. to 39s. 64d. one month. 

The improvement in the inquiry for Cleveland iron is believed to 
be amply justified in the condition of the trade in the North of 
England, shipments abroad having been very large, while the 
stocks are now comparatively light. It is worthy of note, however, 
that the imports of Cleveland iron into Scotland in the last two or 
three weeks have been going back. The past week’s import reached 
only 3445 tons, compared with 9521 tons in the same week of last 
year. There are, of course, considerable stocks in the Glasgow 
district, and the unfavourable weather may have tended to curtail 
the arrivals to some extent for the time. The total imports of 
Cleveland iron into Scotland since the beginning of the year are 
324,708 tons, which is 10,572 tons more than in the same period of 
last year. 

The hematite market has been more animated than usual this week, 
especially as regards business in Cumberland warrants. Cost of 
production has been materially increased by the rise in the price 
of ore and in freights. Merchants who are committed to keep up 
supplies to steel works now see that they will be obliged to pay 
much more money than they some time ago anticipated, and pur- 
chases have been made hurriedly, in order to anticipate a still 
further advance. The price of Scotch made hematite pig has been 
advanced from 49s. 6d. to 50s. 6d. per ton, delivered free on trucks 
at the steel works. 

The furnaces in blast in Scotland comprise 40 making ordinary, 
31 hematite, and 6 basic iron, the total of 77 comparing with 78 at 
this time last year. Stocks in Glasgow stores are almost stationary, 
amounting to 363,000 tons, compared with 307,000 twelve months 
ago. 

Spiess of Scotch makers’ pig iron have been tendirg firmer in 
sympathy with the warrant market. Govan and Monkland f.o.b. 
at Glasgow, No. 1, are quoted 47s. 6d.; No. 3, 46s. 3d.; Wishaw 
and Carnbroe, No. 1, 47s. 94.; No. 3, 463. 6d.; Clyde, No. 1, 49s.; 
No. 3, 47s.; Gartsherrie, Calder, and Summerlee, No. 1, 50s.; 
No. 3, 483.; Coleness, No. 1, 523. 6d.; No. 3, 48s. 6d.; Glengar- 
nock. at Ardrossan, No. 1, 50s.; No. 3, 463.; Eglinton, No. 1, 
47s. 6d.; No. 3, 45s. 6d.; Dalmellington, at Ayr, No. 1, 47s.; No. 3, 
45s.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 48s. 6d. per ton. 

Scotch pig iron shipments have been exceedingly poor in the 
pist week. The state of the weather and ascarcity of outward 
votnage Las probably something to do with the matter. Be thisas 
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it may, the demand for Scotch pig iron from abroad is very dis- 
appointing. The whole shipments in the past week, coastwise and 
foreign, only amount to 3046 tons, which compares with 5425 tons 
in the same week of last year. Of the total, there was sent to 
Canada, 54 tons; South America, 20; India, 75; Australia, 55 ; 
Germany, 1030 ; Russia, 205; Holland, 325 ; Belgium, 15 ; Spain, 
10 ; the coastwise shipments being 964 against 2885 in the corres- 
ponding week. 

In the steel trade there is a greater degree of animation. The 
advance in the cost of raw iron has called out an additional number 
of inquiries, which will no doubt result in a substantial increase 
of business. There is an upward tendency in prices, and the 
advance that has taken place in the North of England will make it 
more easy for the Scotch steel-maker to obtain better terms, 

In finished iron there is a good business at firm rates. The 
=n question is still occasioning some anxiety in this branch. 
Makers are quite ready to agree to a separate arbitration board 
for Scotland ; but they do not consider that the state of the market 
so far justifies an advance of wages. 

The coal trade is well employed, especially in the house branch. 
Shipments are considerably smaller than in the preceding week, a 
result partly of stormy weather. The prices of all sorts of coals 
are unchanged. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

RuMOURS are beginning to be heard in fairly trustworthy circles 
in Cardiff, which promise a good deal of work in legal quarters 
and committee rooms, but until they take more positive form I 
— note them. The Bute and Rhymney scheme revived is 
spoken about, and also a triple combination in which the Taff is 
to ~~. If these rumours are trustworthy, notices of Bills will 
not be long in forthcoming. 

On Saturday last there was a full gathering of the Monmouthshire 
and South Wales Coalowners’ Association held in Cardiff, presided 
over by Mr. William Thomas, Brynawel. Important subject matter 
was placed before them in the form of the rival schemes to pre- 
vent the underselling of coal, the first by the workmen’s represen- 
tatives, and the other the scheme of Mr. D. A. Thomas, M.P. 
Details were not discussed, but in view of their importance it was 
decided to submit them for full consideration to the owners’ side 
of the sliding scale joint committee. 

Several claims forindemnity forsirikes at associated collieries were 
—— for payment, and in the matter of the dispute at the Dowlais 

ardiff colliery the point at issue—the fixing of the wage rate for the 
‘seam lately opened upon—was referred to the joint committee, the 
company to continue to act under the direction of the Association. 
The hauliers’ dispute at Tir Pentwys colliery, Pontypool, was also 
decided to be taken in hand by the Association. 

The provisions of the New Mines Regulation Act of 1896, on the 
subject of the use of explosives and safety lamps underground, 
were also discussed. Mr. W. R. Kennard was elected representa- 
tive in place of the late Mr. Howard Kennard for the Blaenavon 
‘Company, Mr. W. W. Hood for the Hills Plymouth Company, and 
Mr. Daniel Jones as associate for the Great Mountain Colliery 
Company. 

On the subject of safety lamps, which crops up every year in 
increased numbers, I have just had the privilege of a private 
examination of one which is to be arene before the public 
forthwith. It gives four times the ordinary column of light, goes 
out when tampered with, and also goes out when two strong jets 
of gas are brought to bear with the force of a blower. A crucial 
test, of immersing it in gas in explosive condition, left it practi- 
cally untouched. 

The coal trade remains somewhat sluggish as regards steam 
varieties, and the total exports from Cardiff last week were fully 
50,000 tons below the late figures before the decline in business, 
Swansea coal totals indicated an improvement, 37,950 tons ; also 
Newport, Mon., 61,810 tons foreign, and 19,563 tons coastwise. A 
substantial contract has been secured by Messrs. Watts and Co., of 
Newport, Mon., and Cardiff, 130,000 tons double-screened Mon- 
mouthshire coal, for the Alexandra State Railway, over 1897, at 
14s. 11d. ¢.i.f. 

Up to mid-week the character cf the steam coal trade remained 
sluggish, with few sales effected, and a difficulty found in many 
quarters in maintaining quotations. This, and idle days constantly 
occurring in one quarter or another, may be taken as fully 
characterising the situation. Blended with this is an unsatis- 
factory condition of the labour market. Serious disputes are on, 
that at Dowlais Cardiff Colliery may be cited as one of a class 
coming to the front at every new colliery. It was so at the Albion 
—Cilfynydd—and if I am not greatly mistaken, at Llanbradach. 
At the Albion really good experts were for a time at variance as to 
the identity of the seam, and as different seams are at different 
wage rates, disputes follow. 

An important coal dispute has begun at Taibach. 

Mid-week prices, Cardiff, were:—Best steam, 9s. 9d. to 10s.; 
seconds, 92. to 9s. 3d.; dry, 83. 74d. to 9s.; best Monmouthshire, 
8s. 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; best small, 4s. 9d. to 
4s. 104d.; seconds, 4s. 3d. to 4s, 6d.; drys, from 3s, 9d. 

House coals continue in steady request, and the setting in of cold 
weather is adding to the briskness. Last quotations are :—Best 
house, 10s. 3d. to 10s. 6d.; No. 3 Rhondda. 10s. to 10s. 3d.; brush, 
9s. to 9s. 3d.; small, 7s. 9d. to 83.; No. 2 Rhondda, 7s. to 7s. 6d.; 
through, 6s. to 6s. 3d., small; 4s. 6d. Swansea figures are :— 
anthracite, 11s. to lls. 6d.; seconds, 9s. 6d. to 10s.; ordinary, 8s. 
to 8s. 9d.; cokes, 3s. 6d. to 3s. 9d. Steam, 9s. 3d. to 10s.; seconds, 
8s. 3d. to 9s.; bunkers, 7s. to 9s.; bituminous, No. 3 Rhondda, 
9s. 6d. to 10s. 3d.; through, 8s. 6d. to 9s.; No. 2 Rhondda, 
8s. 6d. to 9s. 6d.; through, 7s. 3d. to 7s. 9d.; small, 5s. 3d. to 
5s. 9d.; best Rhondda, small, 7s. to 7s. 6d. 

Hopes of an improvement in trade are held at Cardiff; freights, 
I am informed by a leading shipper, are getting higher every day, 
and there is no likeliliood of a reaction. On Tuesday fixtures were 
as follows :—Cardiff to Genoa, 8s.; to Barcelona, 12s.; 13s. wanted. 
Contractors are losing money, such a rise not having been antici- 
pated. Wednesday’s price for pitwood, 16s. 6d. tol7s. Coke at 
last prices, business moderately good ; patent fuel rather sluggish. 
Cardiff and Swansea prices remain. Swansea export last week was 
nearly 5800 tons, or about half the quantity for a brisk week. 

Swansea imported 3315 tons ore last week, and the ironmasters 
on the hills, Glamorgan and Monmouthshire, have been adding 
briskly to stock. 

I examined a large and fine collection at Cyfarthfa this week, 
and was pleased to note the trucking away of a considerable 
quantity of steel rails for India. 

A local contemporary referring to the admirable paper on “‘ Best 
Yorkshire Iron,” given by Mr. E. Windsor Richards, at Glasgow, 
and quoted in THE ENGINEER last week, re-echoes the regret, 
expressed in these columns on several occasions, that Wales should 
not have retained its old cold blast iron bar, for which Anthony 
Hill had the merit of being placed Al. Wales retains millions of 
native ore in situ, but that worked in connection with the coal 
seams, is mostly bought up by Staffordshire, though I see that 
‘Cyfarthfa uses a little occasionally. 

The reports from all quarters of the Monmouthshire and South 
Wales iron and steel trades must be regarded as satisfactory, 
though in several quarters more business could be grappled with 
if it could be obtained. Pig iron is 8d. to 10d., in some cases ls, 
per ton better. Swansea Exchange quotes Glasgow, 47s. 14d. to 
4js. 34d. cash buyers ; Middlesbrough No. 3, 383. 114d., 39s, 1d. 
to 39s. O}d. prompt ; hematite, 46s. 5d. The following are general 
quotations, Swansea :—Welsh bars, £5 10s.; iron plates, £6 15s. to 
£6 17s. 6d.; steel, £6 12s. 6d. to £6 15s.; Bessemer steel, tin- 
plate bars, £4 5s, to £4 7s. 6d.; Siemens, £4 7s. 6d. to £4 10s.; 
steel rails, heavy, £4 10s. to £4 12s. 6d.; light, £5 10s. to 
£5 12s, 6d.; tin-plates, Siemens coke finish, 10s. 3d. to 10s. 64d.; 
ternes, 17s. 6d. to 22s, 6d.; best charcoal, from 14s, 


The tin-plate situation is becoming of prominent importance, A 
week or so now intervenes between an amicable solution, or—as 
one phrases it, drifting into ruin. A remark on ’Change this week 
summarises pointedly :—‘‘ We have little stock. The Americans 
will hail the strike with gratitude, as it will certainly increase the 
demand for their own home-made plates. It is to be regretted 
that any cessation of work should take place at this juncture, as 
we were enabled to compete successfully. The Americans could 
not manufacture at our prices without loss.” The unionists are 
congratulating themselves that at no previous crisis were they ever 
so united, and persist in the statement that none of the workmen 
have given way. 

Notices in the Neath district have been handed in by the 
Tin-platers executive to the Union on behalf of 70 men at Cardonald 
Works, 200 men at Melyn, millmen only ; Eagle, 100; Vernon, 200 ; 
Villiers 200 ; Baglan Bay, 70; Gwalia, 70; Jersey, 70. Reviewing the 
situation generally, a good authority states that at several places 
there is not concerted action in the Neath district. He did not 
think that the men’s demands would be granted, and thought that 
a give-and-take policy would be adopted. The present state of 
trade, he argued, would not warrant the granting of the 1874 list, 
but might permit of a slight improvement in the men’s position. 

It is much to be hoped that some means will be found to avert 
the disaster which seems impending. 

Shipment was again in excess slightly of make, and stocks now 
rede lower than at the clearance in 1893, Present total, 109,733 

xe3s. 

The proposal to restart Cwmfelin is being favourably considered 
by the liquidators, and a restart of the steel works is highly pro- 
bable. At Vivian and Sons’ works at Swansea, a large corrugated 
building is in course of erection, and a couple of furnaces are to be 
added. Mannesman Tube Works, Wright and Butler, and the 
Swansea Blast Furnace Company continue working at high pressure. 
Foxhole Works have met with more misfortunes, another standard 
breaking last week ; another mill will be added this week and a 
fifth shortly. At Upper Forest Steel Works eight furnaces are 

oing. 
e ewlsts Works are now in full action, but the mechanics remain 
out still. Steel shipments of the week include a substantial one of 
rails, 1500 tons for eccaene and a small one for St. Rosalie. 

‘* International federation” amongst sailors and firemen con- 
tinues to excite attention, and two meetings have taken place this 
week, one at Cardiff and the other at Barry, both conducted 


vigorously. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Few large sales have been effected upon the week, and there is 
a comparatively quiet tone noticeable on most iron markets over 
here. Prices, however, are just as firmly maintained as before. 

The Silesian iron business may still be considered as satisfactory, 
although there are some branches that have been receiving rather 
less inquiries of late. The general tendency is, however, very 
steady, and healthy employment is secured for many months, 
both in the crude and in the finished iron trades. According to a 
statement that was recently published in the Rienish- Westphalian 
Gazette concerning the movement of prices for merchant bars in 
Silesia, it appears that from 1862 to 1870 prices have been fluctuat- 
ing between M. 175, M. 180, and M. 155 p.t., rising again in the 
first quarter of 1871 on M. 175 p.t. Towards the end of 1871 the 
great rise began, and during the last quarter of 1872 the highest 
price of M. 370 p.t. was realised and very firmly maintained 
for about four months. A decrease in quotations then took 
place almost as rapidly as the preceding upward movement 
had begun ; in August, 1874, M. 181 p.t. was again quoted, and 
then a general depression set in, and in 1879 M. 95 p.t. was the 
price paid. In March, 1880, bars again rose on M. 180 p.t., but 
in December of the same year they decreased on M. 100 p.t. 
Henceforth, M. 120 p.t. remained the average quotation; in 
October, 1886, the lowest price, M. 82 p.t., was asked, and in 
February, 1890, M. 155 p.t. was for a short sime quoted. Since 
May, 1895, a gradual rise from M. 92 on M. 95 p.t. took place, 
owing to the favourable influence of the syndicates, and with an 
advance of M. 5 per quarter, the present basis price of M. 120 p.t. 
was reached, It may here be added that during the last years 
cost of production for bars has considerably decreased. 

The position of the Austro-Hungarian iron market has not 
changed upon the week, and is on the whole favourable. Pig iron 
sells briskly at former quotations. The demand for structural 
material, though a trifie less active than before, is still good, and 
the business in hardware may be regarded as very satisfactory, 
especially for Bohemia and Hungary, and stocks have in several 
instances been cleared. Asa rule the prices offered are remunera- 
tive, although in some instances manufacturers have been com- 
pelled to ask rather less than might be expected in order to secure 
contracts that would otherwise have gone to foreign firms. Official 
quotations are :—Charcoal pig iron, per ton free at works, 45°50 
to 47fi.; grey pig iron, 47fi.; coke pig iron, mixed lots, 46 50 to 
48fl.; grey pig iron, 49 to 5lfl. essemer, 49 to 5lfi.; ingots, 
Bessemer, 76 to 80fi. p.t. free Vienna. Bars, 115 to 120fl.; girders, 
111-50 to 125fi.; heavy plates, 150 to 180fl.; tank plates, 135f1.; 
steel plates, 140 to 142°50, in some instances 165fl. Galvanised 
sheets, 210fl.; tin-plates, 26f1. per box. 

During August and September the iron business in Bulgaria has 
been pretty lively. Railway rolling stock, but more especially 
bridge-building material, was readily purchased. Merchant iron 
and wire nails, as well as the above-mentioned engineering require- 
ments, were almost exclusively imported from Germany, owing to 
cheapest offers. Austria-Hungary only supplied about 50,000 
kilos. bars and castings. Rails, of course, continue to come from 
England, and there is but very little chance of other countries 
being able to compete successfully with English makers. 

Since last report the demand on the French iron market has, 
in some branches at least, become a trifle more quiet, and the tone 
of the market is steady but not very animated, orders of some 
weight having been scarce during the week. The majority of the 
works, however, report themselves well occupied, and quotations 
do not show the slightest inclination to change in a downward 
direction. 

In Belgium the state of the iron market is very favourable, the 
majority of the work having secured employment for eight to nine 
months ahead. The pig iron produced goes into immediate con- 
sumption, and the prices paid are on an average 10f. p.t. higher 
than at the same period last year. Regarding the different articles 
of manufactured iron, there is still a specially strong inquiry 
reported for girders and plates. Some heavy orders have come to 
hand lately, one for 90,000 t. of plates, &c., for waterworks in 
Australia, to be delivered within the next three years. The wagon 
factories have also been fortunate in securing some fair contracts, 
that will enable them to continue the hitherto brisk activity during 
the next months. Current list rates are :—Luxemburg foundry 
pig, 56f. p.t.; basic, 62f. p.t. Charleroi forge pig, 55f. to 60f. p.t.; 
Luxemburg forge pig, 50f. p.t. Merchant bars for export, f.o.b. 
Antwerp, No. 2, 142°50f.; No.3, 182-50f. p.t.; girders, 127-50f. p.t. 
Plates No. 2, 142-50f.; No. 3, 1526.; No. 4, 187°50f. p.t. Steel 
plates, 155f. p.t.; steel rails, 110f. p.t. Free Belgian station, the 
prices for merchant bars No, 2 are 137°50f.; No. 3, 142°50f. p.t.; 

irders in iron or steel, 135f. Bs angles, 145f. p.t. Plates No. 2, 
$508.; No. 3, 160f.; No. 4, 195f. p.t.; steel plates, 160f. p.t. 

In Belgium forty-four blast furnaces are at present in blow, 
out of thirty-four existing; in September 91,800 t. of pig 
iron were produced, against 71,000 t. for the corresponding 
period the year before. During the first nine months of the 
present year output of pig iron was 707,696 t., against 621.770 t. 
in the previous year. Changes have not recently taken place on 
the Belgian coal market, except that the tendency to advance, 








which prices have been showing for some time past, has further 
increased, For house coal a most active demand is coming forward 


and stocks decrease rapidly ; in ougee classes of fuel also very 
heavy sales continue to be effected. Quotations for coke are 
particularly firm, total output being rapidly consumed. Common 
coke is sold at 10 590 f.p.t. ; I. quality foundry coke fetching 19 to 
20 f.p.t. The demand for artificial coal is increasing from week to 
week, and satisfactory prices are generally obtained. 

Activity in the Rhenish- Westphalian iron and steel trades is we 
maintained, and prices are firm at recently quoted figures, with a 
tendency here and there to go higher. Thus foundry pig has been 
advanced M, 1 p.t., and the Rhenish-Westphalian wire mills 
resolved to raise steel wire rods M. 5 p.t. The employment of the 
mills and foundries is as good as can be and the order books are 
well filled. Exports continue fairly satisfactory, though not heavy, 
A specially eae eae is doing in plates, while for sheets a slight 
falling off in demand has been noticeable for some time past. The 
machine and wagon factories could not ibly be better occupied 
than they are at present, and fresh orders continue to be received 
almost daily. 

The following are the present list quotations per ton at works :— 
Foundry pig, No. 1, M. 65 to 66 ; No, 3., M. 57 to 58 ; white forge 

ig, M. 53 to 55; basic, M. 57 to 58; German Bessemer, M. 60 to 
61; spiegeleisen, M. 60 to 62; bars, M. 126 to 130; angles, M. 132 
to 135 ; girders, M. 114 to 116; sheets, M. 155 to 165; the same 
in basic, M. 137 to 151; boiler plates, M. 175 to 185; the same in 
basic, M. 145 to 160; tank plates, M. 140 to 155; the same in 
ager ge 125 to 145; rails, M. 115 to 118; light section rails, 

Import and export of the German iron, mineral, metallurgical, 
and = industries was, for the first eight months of present year, 
as under :— 





Import. Export 
1896. 1895. 1896. 1895, 
100 kilos. 100 kilos. 
Iron ore.. 17,996,288 13,576,262 16,725,276 17,039,820 
Lead ore 424,598 26 17,947 .. 14,472 
Copper ore 180,752 _ . 205,518 .. _ 
Crome ore .. 48,521 109,112 .. 2,915 .. 5 
Gold and platine ore 6,990 .. 46,207 .. 116 .. 8,565 
Silver ore .. 85,722 .. _ és Ss _ 
Cobalt and 
nickle ore 9,892 .. 59,626 .. 1,021 .. 654 
Manganese ore 871,404 145,920 .. $5,742 .. 15,107 
Zinc ore.. .. 187,489 166,993 .. 250,486 .. 205,517 
Pyrites .. .. 2,457,415 1,946,621 101,394 .. 97,072 
Antimony and 
arsenical pyrites 3,842 .. 8,245 .. 1,060 .. 827 
Other ores .. 10,397 .. 13,661 .. 504 199 
Pigiron.. .. 1,687,252 1,140,188 1,031,042 845,416 
Scrap iron 208,372 161,854 898,750 .. 647,721 
Blooms, ingots 4,887 .. 3,367 836,488 .. 408,581 
Angles .. .. 849 .. 800 1,230,812 .. 1,135,674 
Iron rails, fish 
plates .. 2,015 .. 15,277 1,103,013 .. 1,049,851 
Bars and plates 187,896 .. 141,619 2,746,466 ., 2,781,598 
Tin plates .. 71,060 .. 10,508 1,032 1,969 
Iron wire 41.0388 .. $8,292 1,404, 282 1,257,450 
Hard ware 234,098 .. 149,708 .. 2,087,194 1,898,010 
Machines 892,623 .. [298,477 .. 1,087,598 881,085 
Copper, copper 
ware as 400,352 .. 809,146 283,229 210,422 
Lead, lead articles 226,862 .. 167,669 259,907 261,424 
Zinc, zine articles 105,397 .. 116,882 .. 528,562 .. 486,006 
Tin, tin ware 90,939 .. 71,259... 13,647 .. 12,122 
Antimony .. S27 (te. 8,785 .. 402 .. 293 
Nickel .. .. 4,742 .. 3,568 .. 1,090 .. 1,063 
Quicksilver .. 3,652 .. 3,856 .. 466... 126 
Aluminium and 
aluminium 
articles .. 8,618 .. 1,777 .. 10,142 
Pit coal... .. 34,8 80,883,314 .. 73,167,481 .. 63,315,524 
Brown coal .. 49 45,852,888 .. 06,217 .. $120,305 
Coke e+ ee 2,652,892 2,942,377 .. 14,510,605 15,166,966 
Artificial coal 481,071 412,574 1,261,098 1,223,730 


. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 15th. 


THE industrial situation is somewhat better, a few hundred large 
and small industrial establishments having resumed within a week. 
The general railroad situation is improving, rate quarrels having 
been settled. The heavy grain shipments are helping out, and the 
flow of grain abroad will continue. The gold arrivals now foot up 
fifty million dollars. General business is a trifle better. The 
nearness of the national election and the assurances of its outcome 
is giving a healthy tone to the market all along the line. Leadi 
jobbers report a daily increase of orders. Small shops an 
factories are gaining in business. Banks are manifesting more 
liberality with customers. The prospects improve from day to 
day, and the dread of revolutionary legislation has about subsided, 
although the election will exhibit an immense silver vote, which 
will have to be reckoned with in the future. The iron trade is still 
in the rut it fell into when the storm of last year prostrated it. 
Much new work has been coming in sight all along, and it now 
appears that all that is wanted is steady conditions and a fixed 
national policy. Several large speculative purchases of Southern 
pig iron have been made, and makers have marked up prices in 
view of further demand. The sharp reduction in supply has made 
an advance possible, as soon as normal conditions are restored. 
The finishing mills continue about half employed, and prices are 
creeping close to cost basis. The large crops are strengthening 
Western markets, and there is an improvememt in merchant steel, 
wire rods and barb wire. This upward tendency is likely to 
receive support when buyers, large and small, begin to cover winter 
requirements. The anthracite coal trade is growing more active 
with the approach of cold weather, and the increase in shop and 
mill work coke production is also increasing. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Goop attendance on ’Change. Steam coal continues in good 
demand, and the shipments for the past week have been above the 
average ; prices steady. The demand for house coal, now that the 
weather has improved, is increasing, and prices are very firm. The 
total shipments of coal for the past watk were over 81,000 tons. 
Tin-plates without change. The iron and stee: works are all well 
employed, with prices forced. Iron ore dearer. 

Coal: Best steam, 8s. 3d. to 8s. 6d.; seconds, 7s, 9d. to 8s.; 
house coal, best, 103.; dock screenings, 5s. to 5s. 6d.; colliery small, 
4s, 6d.; smiths’ coal, 6s. 9d.; patent fuel, 103. Pig iron: Scotch 
warrants, 47s. 9d.; hematite warrants, 48s, 10d. f.o.b. Cumberland ; 
Middlesbrough hematite, 46s. 10d. Iron ore: Rubio, 14s. to 
14s, 6d.; Tafna, 13s. 6d. Steel: Rails, heavy sections, £4 15s.; 
light ditto, £5 5s. f.o.b.; Bessemer steel tin-plate bars, £4 10s.; 
Siemens tin-plate bars, best, £4 12s. 6d.; all delivered the district, 
cash. Tin-plates: Bessemer steel, coke, 93. 9d.; Siemens, coke 
finish, 10s. Pitwood, 16s. to 16s. 3d. London Exchange telegram: 
Copper, £47 2s, 6d.; Straitstin, £5710s. Freights still advancing. 








DEATH OF Mr. GREATHEAD.—We deeply regret to have to 
announce the death, on Wednesday, of Mr. J. H. Greathead, 
M. Inst. C.E., so well known in connection with the Greathead 
tunnelling shield, and the construction of numerous tunnel works, 
including the City and South London Electrical Railway. Mr. 
Greathead was concerned in the construction of the now progress- 
ing Central London Electrical Railway, the sagen Electric 
Overhead Railway, and others; and his sudden and unexpected 
death will be a great blow to many and the cause of deep regret 
to a very large circle, We shall say something of his work in 








another impression, 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When inventions have been “communicated” the 
name and address of the communicating party are 
printed in italics 


8th October, 1896. 
99.291. STRINGED Musica InsTRUMENTs, J. T. Ward, 


Manchester. 
22,292, SeLr-actinc Mvues, C. Wright and Co., Ltd., 
and J. Heywood, Manchester. 

22,208. A Sprinc SappLe Pititar, W. B. Wallace, 

Guildford. 
22,294. PREVENTING INCONTINENCE of Unive, A. Judt, 

Brussels. 

22,205. A New Game or Toy, A. Vioix, Brussels. 
96. Re¥FLectors, J. Guiraud, Brussels, 
97, FIRE -BAR, E. G. M. Gomrée, Brussels. 
22,293. ConstRUcTION of O1L Lamps, C. Lloyd, Man- 
chester. 

22299. CycLe Sprocket or CHain WHEELS, F. A. 
Rhodes, Birmingham. 

2,300. HoL_tow Mempers for the Frames of CycLe 
Motors, F. Billing and W. E. Partridge, Birming- 
ham. 

22,301. Propre.tinc Sreamsuips, J. Lodge and W. H. 
Morris, Herefordshire. 

22,302. Woven Fasric Manuracture, A. Lord, Man- 
chester. 

3. ENGINES, T. Horrox, Manchester. 

. FLower Stanps, A. R. Barnaud, London. 

. Taps, R. A. Phillipson, Dublin. 

}. Speep Gear, J. Pollit. Blackpool. 

307. SoLes, A. Nicol, Middlesex. 

22,308. Seinnino Tops, W. G. Fry and A. T. Chorley, 
London. 

22,309. Drivinc Gear for Bicycies, W. H. Richards, 
London. 

22,310. BakinG Apparatus, C. Maager, London. 

22,311. Carp SHoorers, C. H. Judson and A. 8. Prall, 
London. 

22,812. Book Marker, A. D. Willis and F. W. Sears, 
London. 

22,318. Ore ConcenTRaTORS, M. Stoddard and C. H. 
Scott, London. 

22,314. Printinc Macuines, 8. 8. Bromhead.—(Seknell- 
pressenfabr ik, Bhrenharn, and Gramm, Germany.) 

22,315, TIRE, J.T. Bartlett, London. 

22,316. Bat Castors, W. R. Collinsand W. A. Schorr, 
London. 

22,317. HaNDLE Bars, C. A. Allison.—(W. Peaberthy 
and F. L. Roundbush, United States.) 

22,318. IRoniING Boarps, E. B. Lacey, London. 

22,319. Busks for Corser Fasreninc, H. Theis, Ger- 
many. 

22,320. Canpesticks, &c., F. W. 
Germany. 

22,821. Fipre Dresser, J. B. Hilliard, Glasgow. 

22,322. Fan, 8. Weiss, London. 

22,323. AppLyinG Heat to the Human Bopy, C. G. 
Cross, London. 

24. Lamps, A. W. Brittain, London. 

25. CENTRIFUGAL MACHINES, J. Hamilton, London. 








Steinenbihmer, 


326. ELectric APPARATUS for LicutinG Gas JETs, 

“a F. Krieger, London. 

22,827. Curtain Draper, T. H. Newcomb, Friern 
Barnet. 

22,328. Steam Enoine, J. H. Tangye and W. Johnson, 
jun., London, 

22,329. Apsustinc the Hanpie Bars of Bicycuss, &c., 
The ‘New Hudson” Cycle Company, Ld., and A. 
H. Webster, London. 

22,330. VaLve Apparatus, W. T. Whiteman.—(J. 7. 
Manning, United States.) 

22,331. SupPLYING CoaGULANT MATERIAL to a CURRENT 
of Water, W. T. Whiteman.—{(J/. 7. Manning, United 
States. 

22,332. Ventine Devices for Casks, &c., A. Buyssens, 
London. 

22,838. Exciting DyNaMo-ELEcTRIC MacuHINes, J. 
Imray.—{La Société Anonyme pour la transmission de 
la force par Uelectricité, France.) 

22,384. CANDLE-HOLDERS, A. R. Phillips and A. Mayne, 
London. 

22,335. SepaRaTine Mea of Cereacs from Husks, A. 
Seidl, London. 

22,336. MeasurRinG Tap, J. A. Cumine and C. E. Monk- | 
house, London. 

22,837. — CarriaGes and Stanps, A. C. Roberts, 
Londor 

22, aed Fe rNacES, H. H. Lake.- 
Stat 

22, 389. ‘Varm for Arn CusHions, MATTRESSES, and 
TiREs, La Société Veuve A. Fay aud, Fils et Gendre, 
London. 

22,340. Soap Recepracite, A. H. Cobden.—(C. Klein, 
Germany.) 

22,841. Pneumatic Tires, W. W. Fyfe, London. 

22,342. Brake Mecuanism for Cyc.ies, &c., G. Pine, 
London, 

22,343, Stream Enoine, F. Hamer, London. 

22,344. MakiNnG Paint or other Composition, J. Jones, 
London. 

22,345. Pins, M. Vigers, London. 

22,346. Exercisinc Apparatus, R. Bath, London. 

22,847. INCANDESCENT Gas Arc Lamps, H. Winkler, 
London. 

22,348. INCANDESCENT Gas Lamp Firttinos, H. Winkler, 
London. 

22,349. Loaprne Devices for Revotvers, G. V. Fosbery, 
London. 

22,350. Stoppers for Borries, &c., G. E. N. Booker, 
London. 

22,351. Lactic Acip, J. Y. Johnson.—{R. Koepp and Co., 
Germany.) 

22,352. ELecrric Cases, H. Edmunds, London. 

22,353. DivertTinc ELectric Currents, H. Edmunds, 
London. 

22,854. The ALUMINIUM FurRNiTURE Van, E. E. May, 
London. 

22,855. Extractinc Metats, W. P. Thompson.—(A. 
Sinding-Larsen, Norway.) 

22,856. Tapers, Matcnes, CaNDLEs, &c., E. E. Joyce, 
Live erpool. 

22,357. Sprinc Burrers for Venicies, J. Helbling, 
Manchester. 

22,858. Se_¥-Lockinc Tripping Hooks, D. Stretch, 
Liverpool. 

22,359. AceTYLENE Gas GeNnerRAToRS, E. H. Maddock 
and W. Jones, Liverpool. 

22,360. TeLepHonic Excuance System, 8. Berdit- 
schewsky-Apostoloff, London. 


-(M. F. Elliot, United 


9th October, 1896. 


gr Exrractinc Leap from Ores, J. Armstrong, 

mdon. 

22,362. Apparatus for TuHawinc Meat, W. Peck, 
London. 

22,868. Pneumatic Sturrino for Furniture, A. R. 
McDonald, London. 

22,364. Makinc Nuts and Wasuers, R. J. White, 
London. 

22,365. Sertinc the Exevation of Rirte Sicuts, H. 
‘Andrews, Woolwich. 

= Hoxse or Moror Roap Carriaces, F, Parker, 


ton. 
22, or SMOKE Burner, &c., for Borers, R. Russell, 
Glasgow. 
22,368. ENveLope Detector, A. Hawkins and J. E. 
Jackson, London. 
sg veo bag PressurE Motors, J. Mackintosh, 


22,870, , Se Winpine Enotes, H. B. Daglish, 


iverpool, 
22,871, Apparatus for Currinc LeaTuER, S. B. Cross, 





Liverpool. 
22,872. Lapies Dress or Skint RETAINERS, E. Moore, 
Birmingham. 





22,378. ScREW-STOPPERED BorrLe Openers, W. H. 
Parry, Birminghain. 

22,374. Crips, W. L. Pizzey, Bristol. 

22,375. Nose-HEALD KNiTrinc Macuines, J. Evans, 
Bradford, 

Poet O1L Eneorngs, J. Southall, Worcester. 

22,377. SPINNING TEXTILE Fipres, R. Todd and J. A. 
Stott, Manchester. 

22,378. ‘ConTROLLING, &c., FLuip Pressures, J. Weir, 
Glasgow. 

22,379. CoMBINED FisHInG Reet, &c., 8. Alleock.—(J. 
Doleschel, Austria.) 

22,380. Lamps for Minera O1rs, M. Hayward and J. 
Sykes, Manchester. 

22,381. PoLIsHING ForMATIONS in Woop, G. A. Newton 
and J. Fell, Liverpool. 

22,382. Or, Lamps and O11 Cans, T. F. and J. H. 
Braime, Leeds. 

22,383. BALL Bearinos for Cycies, J. W. Smallman, 
Camp Hill Grange, near Nuneatun. 

22,384. Preumatic Tires, J. W. Smallman, Camp Hill 
Grange, near Nuneaton. 

22,385. ConstRucTION of Fitter Presses, F. A. Roche, 
Cork. 

22,386. Miner's Lamp Sprino Hook, G. Cooper, Cress- 
well, near Mansfield. 

22,387. INDIA-RUBBER SappLE Linino, H. E. Fawcus, 
Norfolk. 

22,388. Appliances for Hotpinc Umpre tas, &c., R. 
Hodges, Birmingham. 

22,389. CycLe Pepa.s, F. W. Pedley, London. 

22,390. Soap, J. Symons, London. 

2,391. Mart Carts, L. L’ Hollier, Birmingham. 

22? ,392. BRAKES for Vevocipepes, &c., C. M 

London, 

22,398. Brakes for Ve.LocirpepEes, &c., C. Munday, 
London. 

22,894. Minirary Bett for Sworps, F. Wiseman, 
London. 

22,395. Oprarnino Morion from Gas, C. W. 8. Crawley, 
A. Soames, and C. V. Drysdale, London. 

22,396. Improvep SPANNER or WRENCH, W. C. Green, 
London. 

22,897. Drepcer Box, F. C. Neve and L. W. Bickle, 
London. 

22,398. ArmospHERIC Gas Burner, C. T. Robinson and 

J. Prescott, London. 

9. INLET Trap for Sewers, C. F. Stileman.—(A. B. 

Barnett, Spain.) 

22,400. A MemoriaL TaBtet, C. Jeffreys, London. 

22,401. Pianorortes, E. Konigsberg.—(The Compagnie 
Concordia, Germany.) 

22,402. ELrecrric Switcues, W. R. and J. J. Rawlings, 
London. 

22,403. Removinc Impurities from Wines, C. H. 
McEuen.- (J. 7. Bennett, Cape Colony.) 

22,404. ImproveD Pneumatic Trres, J. A. Robertson, 
London. 

22,405. Openinec, &c., Gates, 8. O. Cowper-Coles, 
London. 

22,406. Brakes for VeLocipepges, F. E. Blackmore, 
London. 

22,407. Mecuanicat Toys, J. W. H. Vivian, London. 

22,408. Respirators, 8. Jeffery, Essex. 

2,409. Macuinery for Currina LeatHerR, W. Marsh, 
London. 

22,410. Improvep Drivine Gear for Cycuzs, F. H.Vagt, 
London. 

22.411. Tricycres, &c., W. J. Lloyd and W. Priest, 
London. 

22,412. Reversinc Gear for Motor VeEHICLEs, F. F. 
Wellington, E. P. Allam, and H. W. W. Drummonds, 
London. 

22,418. Crip for Facrnc-pornt Lock Bars, A. G. Evans, 
London. 

22,414. WHatepone for Corsets, J. A. Schweitzer, 
London. 

22,415. ArracuMent for Power Looms, W. G. Simpson, 
Galashiels. 

22,416. INCANDESCENT Lamp Ho.pers, E. Prentice, 
London. 

22,417. Water Gaucss, L. Wimmer, London. 

22,418. Preventine Rartway Co..isions, A. Lefebvre, 
London. 

22,419. Apparatus for Gas Hoipers, T. Settle and C. 
Berry, London. 

22,420. Dye Srurrs, H. E. Newton —(The Farben- 
Sabriken vormals F. Bayer and Co., Germany.) 

22,421. CiGAReTreE Macuings, P. A. Newton.—(D. J. 
Campbell, United States.) 

22,422. CiGARETTE Macuines, P. A. Newton.—(D. J. 
Campbell, United States.) 

22,428. Execrropes for Seconpary BatTrerRigs, L. 
Epstein, London. 

22,424. Puriryinc Oms and Fats, A. G. Petty, 
London. 

F 25. Cuatn GEARING for Drivine Cycues, H. Godsal, 

adon. 

Money Tixts, G. Porter, London. 

97. GENERATOR Furnace, W. P. Thompson.—(M. 
‘Her wig, Germany.) 

22,428. VeLocipepEs, J. L. Thomas, London. 

22,429. Steam Pumps, J. Slee, Liverpool. 

22,430. Vatves for AiR Compressors, J. Slee, Liver- 
001. 

22431. Bicyc.es, F. Hulme, Manchester. 

22,482. CycLE Driving Mecuanism, M. Bucherer, 
Liv erpool. 

22,483. Pepat Cranks for Cycies, H. Heinrich, Liver- 





unday, 








pool. 

22,434. Licutino Cicars, R. W. Rutherford and J. A. 
Jackson, Liverpool. 

22,435. Hay Turners, G. R. Downer, London. 

22,436. Venicie Rims, W. de Lany, London. 

22,437. APPLIANCE for Burst Pipes, &c., H. Sheaf, 
London. 

22,438. Fittinc Macuine, F. C. North and W. Cutler, 
London. 

22,489. Toy, J. T. Black, London. 

22,440. Basy Comrorters, H. V. Biene, Londun. 

22,441. Cycte Wuekts, D. Collins and W. H. Wallis, 
London. 

22,442. ELecrrRicALLy HEatino Water, R. E. Loesener, 
London. 

22,443. Toy ATTACHMENT for Boxss, H. C. Thomson, 
London. 

22,444. Cycte Drivinc Mecnanism, A. M. Arter, 
London. 

22,445. Corn TRANSFERRING Apparatus, L. Hopcraft, 
Brentwood. 

22,446. Hanpie-Bars of Cycies, G. P. Bartlett, 
London. 

22,447. Cycies, E. L’E. Barton, London. 

22,448. BicycLes and other VEHIC Les, H. M. Newman, 
London. 

22,449. SELF-FASTENING Fotpinc Box, A. L. Roberts, 
London. 

22,450. Arr Pumps, H. R. Goodwin, London. 

22,451. Enoines, W. H. Teal and G. W. Matthews, 
London. 
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22,452. BAND Brake for Cycies, &c., B. P. Olsson, 
London. 

22,453. Drivine Gear for Motor Cars, W. A. Martin, 
London. 

22,454. Spzep INpicaTors for Enarnes, H. W. Metcalfe, 
Birkenhead. 

22.455. Umpretias, J. M. Porter and J. Blakey, 
Leeds. 

22,456. Optica, or Macic LanTEeRN, H. Stockwell, 
Leeds. 

22,457. Gas Burners, H. D. Fitzpatrick.—(Actien 
Gesellschaft fiir Fabrikation von Broncewarren und 
Zinkguss vorm. J. C. Spinn and Sohn, Germany.) 
22,458. CoLiars, EB. J. Stewart, London. 

22, 459. Boots, T. W. F. Newton, Birmingham. 

22; 460. Cyc.e Lamps, R. H. Hepburn, Birmingham. 

22461. Frrewoop BunpuIne Macuing, J. E. B. Need- 
ham, Wisbech. 

22,462. Sanp Pump Suction Tuses, W. J. Gordon, 
Barrow-in-Furness. 

22,463. Socks, G. R. Edwards, Monmouth 








22,464. Evectrric Switcues, J. Marsden and M. Pear- 
son, London. 
22,465. Erecrric Measurine InstruMeENT, A. Wright, 
ighton. 
22,466. RoLtLter Crank, KE. B. Pusey, Kildare. 
22,467. Toou for Paring Horses’ Hoors, 8. Wharam, 


fax. 
22,468. Brakes for VeLocirepes, G. H. Nisbet, Liver- 


pool. 

22,469. Toy, H. Bassett, West Bromwich. 

22,470. Paint CoLours and Sranps, H. Rudge, St. 
Helens. 

22,471. Tire Detacuer, W. E. Compton and W. Robin- 
son, ditch. 

22, — CycLe Brakes, J. Briggs and A. Beal, Man- 
chest 

— ‘wen Pirz, W. J. Bosley, Stoke, next Guild- 


‘or 

22,474. Cycixs, J. Ashley.—(J/. 7. Ashley, otherwise J. T. 
A, Banner, Canada.) 

22,475. BuLwark for Steampoats, &c., J. Kay, Glas- 


gow, 

22,476. Lire Guarps, J. Daniel and W. F. Stanley, 
Birmingham. 

22,477. HypravLic Apparatus, W. G. Gass and J. 
Tonge, Manchester. 

22,478. Pweumatic or INFLATED Trees, G. P. Jones, 
Loughborough. 

22,479. Recorpinc Scores at Briiiarps, C. Flower, 


‘ow. 

22,480. Gas, R. J. Urquhart and G. Kros, Manchester. 

22,481. Axes, A. and J. Perks and W. C. Salmon, 
Wolverhampton. 

22,482. Hanpwes, A. and J. Perks and W. C. Salmon, 
Wolverhampton. 

22, = Frames, F. A. Walton, A. J. Smith, and J.C, 

Whateley, Birmingham. 

22,484. Tooxs for Taper GRINDING Bort .es, E. George, 
Sheffield. 

22,485. ApPLiances for Usg in SHAVING, 5S. G. Edwards, 
Sheffield. 

22,486. Kitns for Bricks, Pottery, &c., W. F. Mason, 
Manchester. 

22,487. Winpinec Yarns, W. Smith, Manchester. 

22,488. HEATING WaTER by Steam, &c., J. Gilligan, 


London. 
22,489. Hanp Stamps, The Old Hall Porcelain Co., Ld., 
ngport. 
22,490. Macuines for CrusHInG Ores, T. Lees, Glas- 


gow. 

22,491. Drivinc Macuines, C. E. L. Brown and W. 
Dixon, Glasgow. 

22,492. Waste Covers for WasH Basins, D. Mackfie, 
Glasgow. 

22,493. Routers for Fur Biowers, R. Robinson, 
Manchester. 

22,494. Friction Cone, J. Pickford, J. Taylor, L. 
Butterworth, and Platt Brothers and Co., Ld., Man- 
chester. 

22,495. RoLLer Mits, A. G. Southby, London. 

22,496. Lire Savine Costume, J. H. and N. Greaves, 
Carleton. 

22,497. MecuanicaL Cotumn Ga.iey, J. D. Cook, 
London. 

22,498. FasTENING Doors, W. Nichols and J. and W. 
Letham, Manchester. 

22,499. CycLe GEARING, R. Rae, Crosslee. 

22,500. Fasreners for Lapiges’ Currs, A. Walker, 
Bristol. 

22,501. Drivine Cuan, D. Parry, London. 

22,502. BicycLe Support, W. B. Lake and E. F. Elliot, 
London. 

22,503. Tanks and Fitters for Sewace, H. L. Hinnell, 
London. 

22,504. Locks, A. H. Parkinsonand G. C. H. Jennings, 

ndon. 

22,505. CycLe Sapp.es, H. Brooke, London. 

22.506. Lusricatinc WHEELS, W. E. Williams and R. 
Roderick, London. 

22,507. Swircupack Raitways, W. J. Waldron, 
London. 

22,508. FEEDING Paper, W. and T. B. Reader, London. 

22,509. CaANDLEsTICKS, S. Jones, London. 

22,510. Burotak ALaRM, J. Hutchings and T. P. 
Tilley, London. 

22,511. Borzrs, 8. Schulz, London. 

22,512. SutpuHuric Acip, M. Schwab, London. 

22.513. Castes, J. M. Barr and C. E. 8. Phillips, 
London. 

22,514. Pianos, H. O. Elliott, London. 

22,515. GLoves, J. Mayall, Liverpool. 

22,516. CycLte Hanpies, C. Bullen and C. F. Young, 
Manchester. 

22,517. Monocyc es, J. Bode, London. 

22,518. Distnrectant, F. R. Wilkins, London. 

22/519. Licutinc Lamps, O. Werner and L. Weiss, 
London. 

22,520. PHonocrapus, P. von Wouwermans, C. Kohn, 

J. Kohn, and T. Fischer, London. 

22,521. Pipes, R. A. Lowe, London. 

22,522. MORDANTING AGENT, A. M. Clark.—(The Firm 
of C. H. B. Sohn, Germany.) 

22,528. ADVERTISING, W. Doig, London. 

22,524. Winpow FasTENER, R. E]sdon and G. Hughes, 
London. 

25. Putieys, A. Sharp, Chiswick. 

,526. ACETYLENE Gas, L. T. FitzGibbon, London. 
22,527, . Expiosion Enaines, W. E. Gibbon, London. 
22,5 28. WHEEL Tires, A. Tunnicliff and G. W. Cooper, 

London. 

22,529. Bicycies, W. Richter, London. 

22,530. ConTROLLING Oroans, A. G. Hill, London. 

22,531. Groovinc Macuines, O. and M. Schubert, 
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London. 

22,532. Ark Brake for Cycies, &c., C. J. Fauvel, 
London. 

22,533. Puzzie, 8S. Marsh, Eastbourne. 

22,584. Puzzie, 8. Marsh, Eastbourne. 

22,585. Prys, v. Taglis, London. 

22,536. Letrer-boxeEs, H. I. Gould and C. H. Hepworth, 
Dublin. 

22,5387. Grinpinc Macuines, H. H. Lake.—(J. Schwarz, 
Germany.) 

22,538. PHOTOGRAPHIC 
London. 

22,539. Titus, E. J. J. Comer, London. 

22,540. Sotvents for NirRocELLuLose, R. W. Streh- 
lenert, London. 

22,541. Pneumatic Tires for Cycies, A. I. Rath, 
London. 

22,542. We1cHING and Packine Apparatus, 8. Learoyd, 
London. 

22,548. Bicycies, T. H. Brigg, London. 

22,544. Vices, C. Dubois, London. 

22,545. Furnaces, B. G. Sinclair, London. 

22,546. Surps, G. A. Chaddock, London. 

22,547. MANUFACTURING Mosaic Puates, K. Zuppinger, 
London, 

22,548. Pneumatic Trres and Rims, F. Griffin, 
London. 


Cameras, <A. Bamvens, 


22,549. ManuractorE of Gas, &c., J. H. Darby, 
ndon. 
22,550., Divipinc Apparatus for Curtina, P. Valerius, 


mdon. 
22,551. Wueets for Cyctes and Venicies, A. W. 
Latimer, Coventry. 
22,552. AcTUATING APPARATUS, &c., G. E. M. Stone, 
Sheffield. 
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22,558. ImproveD Hoiper for Hats, J. A. Smith, 
rby. 
22,554. Mup Guarp CLEANING BrusH, F. Rodway, 
Cheltenham. 
22,555. CoIN-FREED AvuTomaTic Macuine, F. G. T. 
Parsons, London. 
22, — FLUSHING OUT Liguips in Drarns, 8. H. Adams, 
22, ‘587. " PHoTocRaPHIC Cameras, W. Tylar, Birming- 
h 


am. 
22.558. CHarin Drivinc Mecnanism, J. C. Wilson, 
Nottingham. 





a Avtomatic Fittmyc Macuine, G. Hinchcliffe, 

ndon. 

22,560. Smoke Burwyine, B. Albiston, Cheshire. 

5 oo Avtomatic Gas Switcn, W. Wright, Birming- 

m. 5 

22,562. CycLe Friction Rouers, J. R. Green and A. E. 
Matthews, Birminzham. 

22,568. Lockine the Cups of Weer Huss, H. W. L. 
McW. Bourke, London. 

22,564. Fences, R. J. Worrall, Liverpool. { 

22,565. Securinc Broom Hanpvies, C. W. Addison, 
Stourbridge. 

22,566. Expansion Jornt for Steam Pipes, A. G. Brown, 
Manchester. 

22,567. Gas Rzversinc VaLves, G. A. Daniel, New- 
port, Mon. 

22,568. An Improvep AsH Bucket, W. Dempster,. 
Falkirk. 

22,569. Fire-Licnters, A. J. Lehmann, Liverpool. 

22,570. Vw for Incanpescent Gas Lamps, H. Akeroyd, 


ord. 

22,571. E.ectrric Licnt Decorations, A. A. Pollock, 
Glasgow. 

22,572. Coverinc for Roors, &c., W. Roberts, Liver- 


pool. 

22,573. Macazine Cameras, 8S. D. Williams, Newport, 
on. 

22,574. Screw or Turret Macaryes, J. Cook, Liver- 


pool. 

22,575. Brake for VeLocipepes, H. A. Reinhold, 
Woolwich. 

22,576. Foitpinc Sprine Carts, R. R. Thom, Kilmar- 


nock. 

22,577. Traininc Cycue, F. W. Petrie, Rochdale. 

22,578. The “Sanspareit” Dance Ixpicator, E. J. 
Sutherland, Leith. 

22,579. PRopEeLLER for Suips’ Boats, W. H. Serjeant, 
Cornwall. 

22,580. Lowrrinc Carriace Wixpows, D. Gray, 
London. 

22,581. Tires for WHEELS, J. Macfarlane, London. 

22,582. Bearines for Cycte WuHeEExs, G. L. Morris,. 
London. 

22,583. Scissors, P. O. Venn, London. 

22,584. Sockets for Exvecrric Firrincs, G. Byng,. 
London. 

22,585. Firrincs for ELectric LicHtmnc PuRPosEs,. 
G. Byng, London. 

22,586. Mear Cuoppinc Macuixe, M. Bernstein, 
London. 

22,5 a FaciuitaTinc the Movuntine of Bicycxgs, B.. 
and ¥ i O. Ince, London. 

22,588. Cicaretre HOLDER CieaNeER, F. R. E. Koehler, 
London. 

22,589. Mowrnc and Reapinc Macutnss, G. Farris, 
London. 

22,590. Securrinc Latus to Bepsteaps, T. Patrick, 
London. 

22,591. Preventine the ReriLiinc of Borries, C. A. 
Barnett, London. 

22,592. Sores, &c., for Boots, W. J. Bennett and C. 
Smith, Surrey. 

22,598. A Corree or Tea Perco.ator, V. M. Hawley, 
London. 

22,594. AtTracHmMENTs for Mizirary Equipments, H 
Lintoll and H. T. Tallack, London. 

22,595. Improvep ELectric Accumu.ators, A. G. New, 
London. 

22,596. ‘‘ Perrection” Sanitary Trovon, A. L. Cobb, 
London. 

22,597. Oprarntnc Motive Power from Arr, J. W. 
Courtenay and A. W. M. Robson, London. 

22,598. OpTaininc Motive Power from WaTER, J. W- 
Courtenay and A. W. M. Kobson, London. 

22.599. Dynamo Execrric Macuinges, V. A. Fynn, 
London. 

22,600. ELEcTRIcALLY ConnecTinc Raitway Ralts, 
G. H. Scott, London. 

22,601. Improved SteEeve Livx, H. D. A. Reynolds, 
London. 

22,602. Cycre Drivine Gear, J. G. Gough and W. E. 
Harding, London. 

22,603. Propuctine Ick Crea, G. A. Moss, J. M. Brown, 
and N. A. Joubert, London. 

22,604. Cyrcues, L. W. Sutcliffe, Manchester. 

22.605. MACHINERY for SPINNING Corton, 8. Whittaker, 
Manchester. 

22,606. Hus and Axe Connections, F. A. Manegold 
and J. Z. Albert, London. 

22,607. Awninos, E. K. Thomas, London. 

22,608. Tarps for Gas Burners, J. Breeden and Co.,. 
Ld., and I. Smith, London. 

22,609. Drivinc Mecuanism, A. J. Boult.—(G. Lacoste 
and H. 0. Duncan, France.) 

Se Gun Carriaces, E. J. Pennington 

mdon. 

22,611. Roor Crrrmye Macuines, H. Bamford, sen., 
8. B. Bamford, H. Bamford, jun., and J. Bamford, 
London. 

22,612. SHeEP SHEARING Macurnes, G. Coles and W. 
McLean, London. 

22,613. Protectors for Tors of Boots, A. Harrison, 
London. 

22,614. Covers for Watcu-cases, A. Salchli, L, Kempf, 
and G. Zurfiitth, London. 

22,615. Prorectinc the FRoNTS of Boots, A. Parsons, 
London. 

22,616. PREPAYMENT SaLE Mecuanisms, J. Delaney, 


22,617. SECURING TrrEs to WHEEL Rims, W. Walker, 
London. 
318. AXLE-BoxEs, W. Walker, London. 
22,619. CoIn-FREED MeEcHANIsM, A. Wetrems and M. 
de Zur-Muhlen, London. 
22,620. Tires, A. Figge, London. 
22,621. Trres, B. H. Chameroy, London. 
22,622. Locks, E. Kempshall, London. 
22,623. DELIVERY of Stoprprne Siecnats, Pumptow, 
London. 
22,624. PENHOLDER for Fancy Writine, K. Kohling, 
London. 
22,625. Protection of Suips, W. A. Feurtado, 
ondon. 
22,626. Macuines for F1turnc Bortiss, F. J. Fletcher, 
London. 
22,627. Takinc PHotocrapuHic Picturgs, H. J. Heinze, 
London. 
22,628. ACETYLENE Gas, E. A. Morton-Brown and F. 
Maundrell, London. 
bag rr PEDALS, M. Matthews and A. and A. Jardine, 
22,630. ‘Faseao Tires, H. B. James and W. J. Proctor, 
ondon. 
22,631. StncGLE-actine Enornes, N. Chandler, London. 
22°632. CLEANING Brusi for DRIVING Cuatns, F. H. J. 
Schultz, London. 
22,633. Dynamo, H. C. Madsen, London. 
22,634. Borrom Brackets of Cycues, F. Warwick.—(F. 
Tarwick, United States.) 
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ge ig Sranp, J. Quinlan and G. J. Sprent,. 

am. 

22,636. DrepcErs, W. J. Tarrant, Poole. 

22,687. CycLeE Motor Carriaces, &c., G. Priestley, 
Leeds. 

22,688. CoAL-SAVING APPLIANCES, W. Harvey, Man- 
chester. 

22,6389. Cycies, J. G. Inshaw, Birmingham. 

22,640. Imitation of the Action of Lees, G. A. Poole, 
Nottingham. 

22.641. PortasLe HorTICULTURAL BuILpINe, G. Gould, 
Manchester. 

22,642. WasHING Macuines, J. Wells, Nottingham. 

22,648. StrINGED InstRUMENT Pros, R. A. French, 
Halstead. 

22,644. Pneumatic Arr Cusnion, A. Hill, Marple 
Bridge. 

22,645. SecurRING FERRULEs to Sticks, A. G. and G. V. 
Pinfold, Bradford. 

22,646. ACETYLENE Gas GENERATOR, A. G. Smith, 
Aberdeen. 
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22.647. ADAPTING ACETYLENE Gas, A. J. and A. G. 
Smith, Aberdeen. 

22,648. VenriLators, W. A. Bourne, London. 

22,649. Borriinc Apparatus, M. Donally, London. 

22,650. Borriinc Macuiyes, J. W. Crichton, Glasgow. 

22,651. Hanp Prorecrors, W. B. Wallace, Guildford. 

22.652. PreumaTic Brake, J. A. Worman and A. Kirk, 
London. 

22,653. SeLF-actinc Door Fasteners, J. T. Cowell, 
Walsall. 


22,654. Disinrectine CLosets and Urrnats, C. Horton, 
Wolverhampton. 
22,655. WaTeR Borries, W. H. and B. H. Jones, Wol- 
verhampton. 
22,656. Fire-crates, R. D. and J. D. McKellen, 
Romiley. 
22,657. Spanner, 8S. J. Ainge, Birmingham. 
22,658. Tusine for VeLocipepes, &c., A. J. Madden, 
Birmingham. 
22,659. WEIGHT-RECORDING MecHanisM, W. E. Hipkins, 
Birmingham. 
a, oe’ Takinc Orr Covers of Kerries, T. Cudlipp, 
ndon. 
22,661. ELecrricaL BeLt Pusues, R. Bell and W. T. 
, London. 
22,662. Pircn Cnarns, A. M. Rowland, Coventry. 
,663. CycLe ALarM, D. E. Marvin, Ryde. 
22,664 Stream Heatinc Apparatus, W. Corke, West 
Cowes. 
22,665. Vices, T. J. Syer, London. 
22,666. TREATING Grounp Sxac, C. H. and A. W. 
Langdale, Newcastle-on-Tyne. 
22,667. Mup Guarp for Bicycies, &c., H. D. Earl, 
we. 
22,668. Speep Gear for Motor VEHICLEs, C. Burgess, 
King’s Heath. 
22,669. Makinc Lace on Twist Lace MacHINEs, E. 
Doughty, Nottingham. 
22,670. Steam Enainss, 8. E. Alley, Glasgow. 
22,671. WaTer-cLosets, T. G. Rhodes and R. Gaunt, 
Kirkstall, near Leeds. 
22,672. Opricat Reriector, M. Walker and A. B. 
Field, London. 
22,678. Dwarr Winpow Burnp, H. Abrahams and 8. 
Marks. London. 
22, Priate Powper, W. J. Wilson, Swansea. 
22,675. Porous Carson Buiocks, J. B. Fenby, Erding- 
ton, near Birmingham. 
22,676. Fastenrncs for Gioves, &c., J. C. Martin, 
London. 
22,677. Construction of VELOCIPEDES, E. Davidson, 
Nottingham. 
22,678. INTERNAL ComBusTION ENcrngs, T. W. Beverley, 
Sheffield. 
22,679. Draw-orr Taps of Beer Enornes, C. H. Hat- 
tersley, Sheffield. 
22,680. Propuction of CoLtovurED Prints, W. Friese- 
Greene and J. Collings, London. 
22,681. AUTOMATICALLY CLosING SLIDING FIREPROOF 
Doors, G. S. Steven. Romford. 
22,682. ConrucaTinc Macuines, A. J. Boult.—(S. &. 
Sergeant, United States.) 
22,688. VEHICLE AXLes, O. 8. Ebert, London. 
22,684. Game, J. H. Yates, London. 
385. TYPe-wRiTING Macuines, R. J. Fisher, London. 


i) 
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| 22,776. Covertne for Ripine Sappies, E. L. Jones, 


22,686. Drivinc APPLIANCES of CycLes, G. Haycraft, | 


London. 

22,687. WuHEELs for VeHtcLEs, J. Roots, London. 

22,688. Topacco Pipe CLeaners, W. C. and W. D. 
Culver, London. 

22,689. Prosectinc Krnetroscopic Fitms, W. Friese- 
Greene and J. A. Prestwich, London. 

oO 
22,691. Hic Insutation Corp Grip CEILine Ross, F. 
W. Heaton and H. Smith, Manchester. 
22,692. ExpLosive SHELLS or PRovEcTILEs, L. Gath- 

mann, London. 
22,693. AERIAL TorPEDOEs, L. Gathmann, London. 
22,694. DisappeEaRING Gun Carriages, W. H. Morgan, 
mdon. 
22,695. Jorntnc the Epces of Metat Ptartes, M. 
Ferguson, London. 
22,696. Extract of Correr, T. O. Kent, London. 
22,697. Pyeumatic Tires, W. H. Walter, London. 
22,698. Gas, &c., Encrves, F. 8. Banner, London. 
22,699. SreamBoats, 8S. D. Thorson, London. 
22,700. SusMaRINE TorPepo Boats, A. J. B. Body, 
London. 
22,701. Drivinc Gear for Cycues, S. Straker, London. 
22,702. Toor BrusueEs, F. Rosenberg and F. Zamboni, 
London. 








390. Printinc Processes, A. E. Muirhead, Glasgow. | 2 


22.703. Generation of Gas and Evecrtricity, S. H. | 


Short, London. 


22,704. Evectric Brakes, H. H. Lake.—(E. A. Sperry, | 


United States.) 

22,705. Lamps, E. P. Brouardel, London. 

22,706. FINISHING TYPE-WRITER Rissons, H. H. Lake. 
—{R. G. Hopkins, United States.) 

22,707. KINEMATOGRAPH Apparatus, A. S. Newman 
and Newman and Guardia, London. 

22,708. InpicatinGc the Times of Trpes, W. H. Beck.— 
(A. A. Low, United States.) 

22,709. Hanpies for Goir Cxiuss, &c., D. Scott, 
London. 

22,710. SigwaLtinc on Rartways, F. W. Prokov, 
London. 

22,711. CoIN-DELIVERING Apparatus, A. L. Levin, 
London. 

22,712. AUTOMATICALLY GRINDING 
Neepies, A. Schoeneweiss, London. 

22,713. Distnrectine Saips and other Structures, H. 
R. Cassel, London. 

22,714. Macuines for Sorrentnc, &c., LEATHER, C. 
Bouthéon, London. 

22,715. ExTractine GoLp, &c., from their Orgs, J. W. 
Clarke, London. 


the Heaps of 


22,716. APPARATUS for ATTRACTING PUBLIC ATTENTION, | ori, a g r. 1 a 
| 22,804. HIGH-PRESSURE STEAM Traps, F. Lamplough, 


J. O. Spong, London. 

22,717. Mixine and ConveytnG Acrips, G. Kynoch and 
Co. and A. T. Cocking, London. 

22,718. Process for DeniTRaTinG Acip, G. Kynoch and 
Co. and A. T. Cocking. London. 

22.719. TrovseR-cLips, T. Hooper and 8. G. Moore, 
London. 

22,720. Vatves for Pyeumatic Tires, F. J. J. Gibbons 
and A. R. Waddell. London. 
2,721. TREATMENT of NICKEL OrEs, T. Storer, London. 

2.722. Reeropuctnc PHONOGRAPHIC RECORDS, 
Baynes and R. 8. Dalton, London. 

2,723. UmBreias, R. Waples, jun., London 








of Ropes, &c., H. C. ‘Norfolk, 


22,724. CouPLING 

London. 

22,725. Tire InriatTinc Devices, J. Broadley, 
London. 


22,726. CarRiaGE Seat Sprinos, &c., J. 8. Wood, 
London. 

22,727. Bicyctes and Tricycies, C. F. Wainewright, 
London. 

22,728. Corrins, W. P. Thompson.—(The Model Casket 
Co., United States.) 

9. CARDING EnG1NEs for MATERIALS, P. H. Allsopp, 

Manchester. 

22,720. Gas and O11 Enornes, J. H. L. Ewen, Liver- 
p ol. 

22,731. Non-SLIppInG Banps, C. F. Young and C. Bullen, 
Manchester. 

22,732. Re-pRopUCING Paotocrapss, N. 8S. Amstutz, 
London. 

22,733. Books, A. Marshall, London. 

22, Rossins for Roap VEHICLES, C. 
London. 

22,735. Sreerinc Gear for CarriaGEs, F. R. Simms, 
London. 

22,736. CrusHING APPARATUS, J. Wood and W. W. Clark, 
London. 

22,737. PREPARATION of ANIMAL Foon, 8. Wingrove, 
London. 

22,738. MoToR-PROPELLED VEHICLES, The Steam 
Carriage and Wagon Co. and J. E. Thornycroft, 
London. 

22,739. Vatves. L. Lang and H. Horbiger, London. 

22.740. Roor ATTACHMENTS of Cabs, A. W. Felgate, 
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Court, 





a 


London. 


| $2,800. ATTACHMENT of FLY-wHEELS, E. J. Pennington. 
& ’ 


| 








| 22,770. Rottinc TuBuLaR Banks, J. Wotherspoon, 


| 22,808. Fotpinc HANDLE-BARS, W. H. Percival and L. 


| 22,825. Muzztes for Doos, A. Dresel and E. H. Scott, 





22,741. Gas Propuction, A. J. Boult.—(@. Zambaldi, 


Italy.) 
22,742. ARMOURING Device for Heets of Boots, The 
Wells Company, Ld., and J. Hewitt, London. 
22,748. Arr Tuses, J. F. Walters, London. 
po Swircues for ELectrric Batrerigs, W. Turner, 
ndon. 
22,745. Piumss, F. G. Juney, London. 
22,746. CONTROLLING ELEctric Lamps, W. J. Davy, 
London. 
22,747. Box Fires, M. C. Craig and W. J. Purcell, 
London. 


14th October, 1896. 
22,748. Stanps for Watcues, Compasses, &c., H. Penn, 


ndon. 

22,749. Fixrne the Giass in Winpows, 8. P. Hyatt, 
London. 

22,750. HoLpinG-REINS of Horses, W. Jones, Liver- 


pool. 
22,751. Parent Frost Stup, W. Hickman, Worcester- 


shire. 

22,752. Bunas for Casks, 8S. G. Mason and W. Snelgrove, 
Shirley. 

22,753. Pneumatic TrrEs, R. McLeod, jun., and A. M. 
McLeod, Glasgow. 

22,754. Sarery Busk FasTener, A. M. Rogers, Liver- 


pool, 
22,755. Compact Cyc.e Stanp, R. Agar and E. Proud, 
Red 


car. 
22,756. Boor Trees, D. W. Gordon, Scarborough. 
22,757. Cigark and CIGARETTE Tuses, G. M. Kipp, 
ndon. 
=— Mera.tic Tusrna, C. T. B. Sangster, Birming- 
am. 
22,759. CycLe Pepats, T. W. F. Newton, Birmingham. 
22,760. Cycie Pepa.s, J. S. Edge, Birmingham. 
22,761. Pneumatic Tires for Cycies, &c., J. 8. Edge, 
Birmingham. 
22,762. Door Fasteninos, G. Rockliffe, Newcastle-on- 
Tyne. 
22,7638. WATER-TUBE STEAM GENERATORS, J. J. Tinker, 
Manchester. 
22,764. Cramp Dritis, H. Leach, Manchester. 
22,765. BicycLe Stanp, A. Leadbeater, Banbury. 
22,766. CycLE WrencH, A. Windrow, Levenshulme, 
Lancashire. 


Eastbourne. 

22,768. Fitter for Sewace Err.vent, &c., C. Fell, 
Hanley. 

22,769. Wepcres for PERMANENT Way of Raiiways, J. 
T. Ryan, Manchester. 


22,771. Construction of Frre-piaces, A. 8. Goodridge, 
ristol. 

22,772. Hanp Force Pumps or Syrincgs, J. K. Bell, 

Manchester 

22,773. Cycte Huss, S. Tweedale and J. Clegg, Man- 

chester. 

74. Sampiine Jar, C. S. Meacham, Maidstone. 

22,775. HaNDLE-BaRS, &c., for CycLes, C. E. Wyrall, 

Dublin. 





Birmingham. 

22,777. ConveRTERS, T. Levoz, London. 

22,778. Drivinc Gear for Cyc.es, N. McDougall, Man- 
chester. 

23,779. Process for Propucinc Designs upon WATER- 
PROOF Fasrics, W. Coulter and C. Macintosh and Co., 
Manchester. 

22,780. Pocket BaGaTE.ue, G. Warnkes, Glasgow. 








22,781. Sprnpie VALvE, J. Judd, London. 

22,782. ACETYLENE Propucinc Apparatus, P. Sylva, 
London. 

22,783. ELtectric Lockine Apparatus, F. T. Hollins, 
Leytonstone, Essex. 

21,784. Cycite Sapp.es, T. Webb, London. 

22,785. Rutinc Macuines, E. Graber and L. Hepworth, 
London. 

22,786. SurcicaL Syrincgs, H. 8. Wellcome and J. W. 
Rollings, London. 

22,787. PropuctTion of ACETYLENE Gas and in Appa- 

RATUS THEREFOR, A. Schemidt and N. Kaufmann, 


22,788. Sprinc CrcLe and ConicaL Brake, E. Perdrizet, 
London. 

22,789. MECHANICAL Button for Gioves, E. Perdrizet, 
London. 

22,790. Forks for Cookinc Porposes, G. H. Laxton, 





London. 

2,791. Mera CastInc Macuine, T. Teague, Devoran, 
Cornwall. 

22,792. Makino BLEACHING Compounps, J. W. Chenhall, 
London. 

22,798. Rotary Scorrnc Macuines, W. Saunders, 
London. 

22,794. x+-Ray Tuses, E. Béhm, London. 

22,795. «-Ray Tupes, E. Bohm and G. R. Holding, 
London. 

22,796. ELecrricaL InpicaTors, M. W. Stikeman and 
R. P. Wilson, London. 

22,797. SIGNALLING APPLIANCE for AuTocars, L. Gunn, 
London. 

22,798. Macurinery for Icine Biscuits, J. H. Mitchell, 
Glasgow. 

22,799. Comprnep Ort Can and Lamp, W. Wigfield, 

Glasgow. 






London. 

22 801. InreRNAL ComBusTION ENGINES, E. J. Penning- 
ton, London. 

22,802. CLEANING Borties, H. H. Lake.—-(The Firm of 
Boldt and Vogel, Germany.) 


P. Ford, London. 


London. 
22,805. Pepa Drivinec Gear, M. Owens, London. 
22,806. SeamMLess MeTALLic Tubes, J. L. B. Templer, 
London. 


London. 

22,808. WiRE NETTING Macuines, G. G. M. Harding- 
ham.—{7he Firm of Felten and Guilleaume, Germany.) 

22.809. FacititaTING NavTicaL CALCULATIONS, A. 
Walter, London. 

22,810. Wrencues, J. W. Bagshaw, London. 

22,811. Removat of Satine Deposits, F. N. Cookson 
and J. Stewart, London. 

22,812. IncanpEscenT Gas Licut, E. Martin and A. 
Tournier, London. 

22,813. Curtinc CyLinpricaL Bars, J. 8. Fairfax.— 
(The “ Neheimer Metalliraaren-u-Werkzeugfalrik von 
Hugo Bremer,” Germany.) 

22,814. Boats for TRANSPORTING Fisu, Transportaktie- 
belaget for lefvande fisk, London. 

22,815. Gun Mountrnas, Vickers, Sons, and Co., A. T. 
Dawson, and F. W. Hawkins, London. 

22,816. LuaGaGcEe LaBets, A. W. Pickard. London. 

22,817. CLosinc MANHOLEs, &c., A. Hewens, London. 

22,818. Packinc for Sturrinc Boxes, W. W. Bolton, 
London. 

22,819. Exastic Tires, P. Ambjorn (Comte de Sparre) 
London. 

22,820. E.ectric Motor Cars, 
London. 

22,821. Cycies, L. J. Parker, London. 

22,822. PREvENTING the Fausirication of Liquip, A. 
and L. Braly, London. 

22.828. BLEacainG Cotton MATERIALS, &c., J. Kent, 


sondon. 
22,824. Pipe Wrencu, F. Kiinsch and T. Hofner, 
London. 


&ec., H. Carmont, 





London. 
22.826. PorTaBLE BicycLe Stanp, &c., C. W. Bean, 
London. 


London. 
22,828. Continuous Suppiy of Gas, C. W. 8. Crawley, 
A. Soames, and C. V. Drysdale, London. 











22,829. Cranks, A. Anthony, London. 

22,880. PNeumatic Tires, N. B. Harmon, London. 

22,831. WHEEL Spokes, G. Printz, London. 

22,882. Brakes for Cycies, W. R. Lachlan, London. 

22,833. ELectric Arc Lamps, J. H. Rose, London. 

7 om PostaL EnveELope, &c., W. J. Kerr, 
v - 

22,835. Drivinc Mecnanism for Bicycies, D. White, 


anchester, 

22,836. Macuinery for Riverrine, A. Appleby and H. 
W. Tonks, Birmingham. 

22,887. UritisaTion of Tow WET-sPINNING WasTE, W. 
Carter, Liverpool. 

22.888. TEMPORARILY ConnecTING Two Bicycues, G. 
D. du Voitel, H. Weiermiller, and O. Gajewsky, 
Liverpool. . 

22,889. OuTER Covers of PNEUMATIC-TIRED WHEELS, 
H. White and F. Tricket, London. 

22,840. Sarety Envevopes for Money, &c., K. Schimpf, 
London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 


562,666. Breech MECHANISM FOR RAPID-FIRE GuNs, 
A. Schneider, Creuzot, France.—Filed March 9th, 
1896. 

Claim.—(1) In heavy ordnance having the mutilated 
screw system of fermeture, a shutter hinged to the 
breech, a breech block connected to said shutter so as 
to turn therein, a cogged arc on the rear of the breech 
block, and a screw rod on the shutter having rack 
teeth, which engage the cogged arc on the block, and 
an operating handle on said rod, substantially as 
described. (2) Ina breech-loading ordnance, ashutter 
hinged to the breech, a revoluble breech block con- 
nected to the shutter, a toothed are on the breech 
block, a screw rod on the shutter having a rack which 
engages said toothed arc to lock and unlock the 
breech block, and an automatic locking device which 
locks said screw rod as the shutter leaves the breech 
and unlocks the rod as the shutter is closed against 
the breech, substantially as described. (3) In breech 
mechanism for cerdnance, a shutter hinged to the 
breech, a block connected to the shutter, a toothed 


(552.566) 














vervewy 











arc on the block, a screw rod on the shutter having a 
rack which engages the toothed arc in the breech 
block to move the block, a crank arm on the rod to 
operate the same, a stop on the shutter to limit the 
action of said handle in the unlocking movement and 
a stop on the gun to limit the action of the handle in 
the locking movement, substantially as described. 
(4) The combination of the shutter, the screw breech 
block, the hammer provided with cocking inclines, 
the key for holding the hammer from rotation, the 
stop rotatable with the hammer when the said key is 
removed and provided with means for securing it in 
the breech block by a rotary movement, the hammer 
spring and the sear, substantially as described. 


563,344. Friction GEARING FoR CRANES, 7. Whitaker, 
Horsjorth, England.—Filed July 26th, 1895. 
Claim.—The combination with friction wheels D 
and E of the double frame F capable of sliding up and 
down, two sets of friction wheels, G, H, and H. which 
gear with the wheels D and E, the spindles g and 


(585345) 
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upon which the friction wheels are mounted, the 
movable bearings K in which the spindles rotate, the 
crank arm /, the counterbalanced lever m affixed to 
the spindle /’, the spindle /’, the balance weight M on 
the lever m, the band lever L pivoted on /’, and the 
quadrant /, all substantially as described and shown. 


563,347. Vesse, Construction, G. F. Williams, West 
Bay City, Mich.—Filed June 17th, 1895. 
Claim.—{1) In a vessel the metal covering A having 
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offse and inset parts, the connecting bar C between 
the inset aud offset parts, and the wooden sheathing 








secured to the inset part and having its outer 

flush with that of the offset part, substantially a en 
forth. (2) In a vessel the offset metal covering A, the 
frames B, and the inset frames B’, a bar secured to 
both sets of said frames and the wooden sheathiy, 
secured to the inset part and having its outer surface 
flush with that of the offset part, substantially as set 
forth. (3) In a vessel the offset metal covering A, the 
Z-shaped bar secured to both parts of the said cover. 
ing and the wooden sheath: secured to the insef 
part, and having its outer surface flush with that ot 
the offset part, combined with the frame irons B and 
B’, said frame irons B’ overlapping the irons B and 
bolted thereto and to the Z-shaped irons, substantially 
as set forth. (4) Ina vessel the upper outer meta] 
covering, extending below the water line, inset metal 
covering, the Z-shaped bar connected to each part of 
the covering and joining the same and a wooden 
sheathing covering the entire bottom of the vesse} 
and having its exterior flush with that of the offset 
metal covering, substantially as set forth. 


563,541. Vaporiser for O1. Enotes, J. F. Allimann 
Jersey City, N.J.—Filed September 19th, 1895. : 
Claim.—A vaporiser, comprising a chamber provided 
with a valve seat having an aperture, a fue supply 
channel leading to said aperture, a valve adapted to 
engage said seat, an air supply channel on the outer 





side of the said valve, a casing set within the chamber 
on the inner side of the said valve, a series of sieves 
located within the casing and adapted to successively 
receive the fuel from the inlet, and means for heating 
the chamber, substantially as described. 


563,545. Drittinc Macuine, (. H. Baush, Holyoke, 
Mass,— Filed October 2st, 1895. 

Claim.—In a drilling machine, the driving shaft / 
provided with a pinion upon its end, the wheel P, tne 
vertically adjustable shaft driven by said wheel ; the 
head H, vertically adjustable upon the standard B, a 
series of drills mounted in the head and driven by the 
vertically-adjustable shaft, a series of radially-adjust- 
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able drill-brackets, through the inner end of which 
the drills pass, and a counterweight for the head; 
combined with the belt 6, driven from the shaft K. the 
short counter-shaft, pinion 8, the gear 9, the feed- 
shaft 10, provided with a worm, and a mechanism 
operated by said worm for raising and lowering the 
head, substantially as shown and described 


564,053. APPARATUS FOR MANUFACTURING ARMOUR- 
PLATES OR THE LIKE, V. E. L. Demenge, Paris, 
France.—Filed May 1st, 1894. 

Claim.--A mould for casting metal plates, the said 
mould being in two parts adapted to be easily joined 
together or detached, one of the parts being completely 
metallic and of variable thickness, the greatest thick- 
ness existing in the transverse vertical plane which 
passes through the middle of the ingot mould, the 
other part consisting of a cast iron envelope lined with 
a refractory masonry of variable thickness, and further 




















lined, on the part next the side of the ingot to be 
hardened with a wall of carburising material, the form 
of the iron envelope being such that the refractory 
lining is smaller in the transverse vertical plane pass- 
ing through the centre of the mould and thicker at the 
parts corresponding to the edges of the ingot at the 
side to be carburised, whereby the swiftness of cooling 
by radiation is uniform in all points of each layer of 
metal parallel to the carburising wall. 
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— 
FLOUR MILLING IN MANITOBA. 
(From a Canadian Correspondent.) 


nEN Manitoba was first settled in 1882, it was interest- 
‘ng to watch, at the different points, the process of 
civilisation arising out of complete desolation. Through 
miles of level prairie, inhabited only by wolves and 
Indians, first the railway wound its fenceless way through 
shallow cutting and over low embankment, with a station 
and a telegraph office every sixteen miles apart. Then 
came in the farmer, who drew value from the soil in com- 
bination with the elements, in the shape of wheat; then 
the general storekeeper to sell the farmer commodities, 
and the grain buyer to exchange the wheat for dollars, so 
that the farmer might pay the blacksmith who beat out 
his ploughshares, and the saddler who sold him harness, 
and the hotel-keeper who fed him and his beast when he 
proke his long journey. The outworks of civilisation 
being thus thrown up, there followed in due course the 
doctor and the lawyer—always the lawyer—probably the 
schoolmaster, and invariably the minister. Then followed 
factories—the cheese-factory, the creamery, and the grist 
mill—and the first of these was always the grist mill, 
for the purpose of converting the Red Fyfe wheat pro- 
duced in the district into its most palatable form. 

This Red Fyfe is a hard red variety of wheat grown on 
a sandy loam, and when obtained in its purity, without 
mixture with any of the softer varieties, is the finest 
quality of wheat the world produces, the flour from it 
being superior in strength and colour to that of any 
Russian, Indian, or Californian species. The reasons for 
this are. first, that this individual variety—the breed, so 
to speak, of this wheat—is essentially good; secondly, 
that the soil it is grown on is very alimentative, and so 
enables it to mature under the best conditions ; and the 
silica in the soil imparts that flinty dryness to the wheat 
berry so desirable in milling, which causes the bran to 
“clean ” satisfactorily and the ‘“‘ middlings ” to granulate 
properly on disintegration by the rolls, and allows the 
flour to “ bolt” freely through fine ‘ clothing ;” in contra- 
distinction to soft wheat, which leaves much farinaceous 
matter adhering to the bran, in spite of vigorous treat- 
ment on the bran rolls, and the “ middlings ” of. which 
are soft and pasty, wallowing through “ bolt” after 
“bolt,” from ‘*head” to “tail” of the mill, the flour 
unreleased, owing to the flattened conditions of the par- 
ticles not permitting their passing the fine meshes of any 
reasonable flour ‘‘ cloth.” The third reason—which is no 
reason, being an axiom—is that every variety of the vege- 
table—and, indeed, of the animal—kingdom, flourishes 
best at the extreme northernmost limit of its successful 
production. 

Owing to the liberal immigration policy of the Mani- 
toban Legislature—which so far from passing a Pauper 
Alien Act, forbidding the landing of the poor of European 
countries, goes out into the—metaphorical—highways 
and hedges of the world and compels them to come 
in, the farmers who grow this wheat are a polyglot 
race. At some of the villages dotted along the Canadian 
Pacific Railway may be seen many specimens of “ Jews, 
Turks, heretics, and infidels :’— 

And there was Salem Hardicker, 

A lean Bostonian he— 

Russ, English, German, Half-breed, Fin, 

Yank, Dane, and Portugee 

At Fultah Fisher’s boarding-house they rested from the sea. 


W 


A casual observer regarding the towering grain elevator, 
climbing heavenwards, and hearing the many-tongued 
gesticulatory chatter of the clustering farmers on a fine 
winter’s day, as they market their wheat, might not 
inaptly be reminded of the Tower of Babel. Yet, in spite 
of all the conflicting views of these people, there is one 
point on which they all agree, and ‘‘ when they do agree, 
their unanimity is something wonderful,” and that is—it 
matters not whether the price of wheat be up or down— 
they must get the most, the very most value for the 100 
cents that lie in every dollar. 

The wheat grown by these farmers—who are freehold- 
ing and independent—is mostly exported from Canada 
either as grain or flour, and sold on the Liverpool market, 
a small quantity being kept for home consumption. This 
is usually ground by the local grist mill, which supple- 
ments the trade it gets from this source by buying 
a little wheat and sending the flour made to 
points in Ontario—say along the north shores of Lake 
Superior, where a few gold and nickel mines and many 
lumber camps are situated; or west to different 
points in the cattle ranching country at the foot-hills of 
the Rocky Mountains; or to the small mining towns in 
these mountains; or right through them to British 
Columbia, where large lumber concerns and salmon 
canneries are operating, and from where ‘‘ mining out- 
fits start out to penetrate the wild, trackless, moun- 
tainous, gold-producing fastnesses of Arctic Alaska. The 
bulk of the wheat grown, however, goes east—as before 
stated—and what is not used by the enormous milling 
concerns which have made ‘ Ogilvie” and ‘ Lake of the 
Woods” household words in Manitoba, goes to the Lakes 
by the Canadian Pacific Railway, and so by water down 
the St. Lawrence and across the Atlantic direct to 
Liverpool. As soon, however, as navigation ceases by 
reason of the ice-—-which occurs some time during 
November—the remainder of the Manitoba crop is 
stored on the Lake shores, at Fort William and Port 
Arthur, in enormous elevators, with a capacity of many 
millions of bushels, until navigation again opens in the 
Spring—some time in May—allowing a waterway to the 
Ocean; it being cheaper to pay storage in these elevators 
all winter than to draw the grain by rail to Halifax—-the 
only Canadian port open all winter. 

As a general rule it is recognised by Manitoba farmers 
that wheat cannot be profitably raised at a less price than 
50 cents (2s. 1d.) per bushel. Though much is grown 
and sold at a less price than this, there is no doubt that, 
taking the expenses incurred in threshing and the cost of 
the twine for binding, and the many incidentals connected 

With sowing, harvesting, and marketing a crop, there is 


very little profit connected with a less price than 50 cents 
per bushel ; and counting that the railway freight and ocean 
carriage come to another 50 cents a bushel before navi- 
gation closes, and 10 cents more for storage in elevators 
when the Lakes freeze up, this will allow of a bushel of 
wheat being delivered in Liverpool from Manitoba at the 
exact price of 1 dollar (4s. 2d.) per bushel; and to this 
another shilling for commission and handling, and 5d. for 
storage, and we find the cost of one bushel of wheat to be 
5s. 7d., all charges paid, in Liverpool. Allowing then four 
bushels to the quarter, and we have a quarter of No. 1 
hard Manitoba Red Fyfe wheat delivered in Liverpool at 
22s. 4d:, and all hands fairly paid and satisfied. It only 
remains then for the English farmer to count for himself 
whether he is able to put wheat of an equal quality on 
the market at this low rate. 

It has frequently been alleged that the Manitoba No. 1 
hard wheat does not reach England in its pure state—that 
it is freely mixed, at the elevators in Fort William and 
Port Arthur, with inferior varieties of soft wheat grown 
in Ontario—and that this spurious mixture is sold in 
Liverpool as Manitoba No. 1 hard. This may be so, and 
as a matter of business there is no reason why the buyers 
of this wheat—since it is their own—should not grade it 
in their own elevators to suit their own fancy; the fault 
lies in placing this inferior mixture on the Liverpool 
market as Manitoba No. 1 hard, and so prejudicing buyers 
against a wheat which in its native purity is second to 
none. 

Having seen roughly the way in which the grain—over 
and above the wants of the farmers—is disposed of, it 
may be not uninteresting to see how it is treated for home 
consumption, and follow the description of a fifty-barrel 
flour mill situated about 200 miles west of Winnipeg. 

The mill building is 60ft. by 80ft., the basement being 
built of stone—the round water-worn granite boulders of 
the prairie—with walls 14ft. thick ; the two upper storeys 
are constructed of spruce and pine lumber, grown and 
sawn in the Rocky Mountains, and freighted down by 
the Canadian Pacific Railway. The roof is of shingles— 
thinly sawn slabs of cedar, lap-jointed to turn the rain. 
The engine-room is of stone, partially below the ground 
level, to ensure warmth, and so save trouble from pipes 
bursting with frost during the intense cold, when the mill 
is only running twelve hours a day. 

The engine, a 45-horse Leonard-Ball engine, a simple 
slide-valve high speed engine, is run at 250 revolutions 
per minute. The boiler is a steel tubular boiler, 
with the plates very large, so as to avoid the necessity of 
a row of rivets along the bottom, and consequently saving 
much trouble from incrustation in hard water. The fuel 
is the ‘‘ poplar,” native to the country. The water at the 
mill site is the best along the Canadian Pacific Railway— 
the engine drivers on the railway having permanent in- 
structions to take in as much water as they can carry at 
this point. The mill well from which this water is drawn 
is circular and wooden cribbed, 6ft. in diameter and 60ft. 
deep, dug in the yellow and blue clay of the district ; at 
the bottom of this, 40ft. has been bored and piped, and a 
vein of water-bearing sand being reached, the level rose 
52ft. into the well. This water is brought into. a large 
tank in the engine-room by an ordinary lift pump. 

The main line shaft inside the mill runs at 250 revolu- 
tions per minute, and is coupled direct with the engine. 
Off this shaft the rolls on the floor above are driven by 
vertical belts. In the basement of the mill besides this 
line shaft there is a No. 1 Eureka wheat scourer with 
vibratory shoe; this machine consists of a series of 
beaters running at 500 revolutions per minute, inside 
a steel drum perforated with narrow slotted holes; 
these beaters, dashing the incoming wheat against 
the drum, decorticate the fuzzy end of the wheat 
which is so prejudicial to the colour of flour, and 
a suction-fan draws the light decortications off. A brush 
machine takes the wheat so treated, and by thoroughly 
brushing it between two sets of brushes, puts a polish on 
it, and also eliminates the ‘‘ crease dirt,” which, too, is 
drawn off by suction, leaving the first break-roll to deal 
only with thoroughly purified wheat; besides these two 
machines and the line shaft there are in the basement 
eighteen elevator ‘‘ boots ;” to these, by inclined spouting, 
the material ground in the rolls is sent, and by them 
elevated to the flour dressers on the top or bolting floor. 

On the floor above the basement—the grinding floor — 
are the rolls. Of these there are three double sets of 6in. 
by 20in., one single set of Yin. by 18in., and one large 
double set of 9in. by 24in. Of these, again, one double 
set of the smaller is corrugated, as is also the large single 
set; these operate on the whole wheat, and deal with the 
bran until it leaves the mill and finds its way to the feed 
bin. All the rest are smooth rolls, and treat the various 
stages of middlings. The double sets of rolls are all 
“single drive,” that is, their main belt is on the left-hand 
side of the machine, and drives one roll of each set at 
600 revolutions per minute. The same belt also drives a 
counter-shaft that runs horizontally through the frame 
of the machine, which in its turn drives. the other 
two rolls of the set from the right-hand side of the 
machine; the object of this being to obtain the “ differ- 
ential,” which is as three to one in revolutions, and so 
ensure a tearing motion whilst grinding, thus avoiding 
“ flaking” the stock. Every roll is fitted with an auto- 
matic vibratory shake feed, which ensures an even distri- 
bution of stock over the entire length of the roll. On 
this same floor is also a warehouse separator for cleaning 
wheat, with a capacity of 600 bushels per hour. Also a 
three-roll grain crusher for crushing coarse grain, and 
cleanings for cattle feed ; this is much used by farmers of 
the district. 

On the floor above are the flour dressers, purifiers, and 
scalpers ; these deal with the stock that has been ground 
in the rolls below and sent up by means of elevators. As 
soon as the separations are made over these machines 
the different varieties of stock are at once dismissed to 
their respective places in the mill, the great object being 





to get rid of the flour to its ‘ packer” the moment it is 
made, and so avoid over-loading the mill, and consequently 





reducing its capacity. This arrangement is due ‘to the 
mill being constructed on short system principles. The 
various flour dressers, of which there are seven and one 
centrifugal, are clothed with bolting cloths of various 
mesh, most of the best “ patents” flour being made over 
Nos. 10 and 11 cloth; the clothing becomes finer as the 
stock works towards the “tail” of the mill, where the 
centrifugal, armed with beaters revolving at a high rate 
of speed, dresses flour over cloths Nos. 12, 13, 14, with 
15in. of No. 8 to extract low-grade flour from the shorts. 
All these bolts are 8ft. long and 82in. in diameter, and of 
the style known as inter-elevator bolts. There are also 
on this floor three sieve scalpers; these treat the stock 
which comes from the corrugated rolls, separating the 
branny substance from the ‘“‘ middlings.” These middlings 
are sent, when the loose flour has been bolted from 
them, to the aspirator, where they are subjected to 
an upward current of air—capable of adjustment by the 
operator—which removes the lighter, fluffy, discoloured 
particles from the heavy white middlings. The best 
middlings so obtained are “ sized,” that is, brought to a 
uniform size by means of grinding “high” on a roll, and 
the loose flour being again bolted out over a dresser, 
these uniformed middlings are sent to a double purifier, 
the upper part of which subjects them to an upward 
current of air as they travel by gravity and a vibratory 
movement of the tray down a series of steps. This 
process having presumably removed most of the light 
discolouring particles, the middlings find their way to 
the lower part of the machine, a large shallow, vibra- 
tory, sloping tray clothed transversely by cloth in narrow 
strips Nos. 6, 5, 4, 3, 2, 1, 0, 00,000. This treatment 
having graded them in point of size, they are carried away 
by ‘ conveyors” and inclined spouting to their respective 
rolls and ground. 

A power packer completes the outfit. This, by means 
of an auger-like worm, packs the flour into a jute bag, 
and an automatic adjustable weight-trip fills the bag at 
its desired weight to the fraction of a pound. 

Though a mill such as this is, without doubt, an in- 
estimable boon to the farmers of the district, enabling 
them to convert their wheat into flour, bran, and shorts, 
on the payment of the small sum of 15 cents (7$d.) 
per bushel of 601b., they do not always regard it in this 
light, the great stumbling-block and way of offence 
being the milling loss. Whereas the farmer weighs into 
the mill 60 1b. of wheat to the bushel, the miller finds 
that on cleaning and grinding that bushel he has only 
56 lb. of material to return; his cleaning machinery has 
sifted out or decorticated and blown away 2 Ib. of dirt or 
rubbish; the tempering of the wheat by heat before 
grinding, and the evaporation due to frictional heat whilst 
grinding, has disposed of another pound; and the waste 
from flour dust and fractional inaccuracies in weighing in 
and weighing out, cause a deficiency of another pound. 
The aggregate of these small losses at the end of the year, 
when many thousands of bushels have passed through the 
mill, is enormous; so the miller not being able to stand a 
breaking strain of this sort, not unnaturally tries to 
distribute it in small quantities over the separate in- 
dividuality of the farmer, who, in his turn, feeling that 
the entire trading and professional community are merely 
parasites, preying on him as the successful operator on 
nature, is grossly suspicious of ulterior motives to his 
detriment at every turn. It is all very well, he argues, 
to say that there is this loss, but what proof is there that 
the miller is not stealing this 4 lb. a bushel? Deep in his 
innermost heart he knows that he himself frequently says 
the thing which is not, in the way of business, as regards 
his wheat when selling, leaving the inferior qualities at 
the bottom of the sack, while the best quality finds its 
way to the top, where the sample is drawn from; there- 
fore he argues, since human nature is so villainous in me, 
it must certainly be worse in other people, and the sound- 
ness of this deduction becomes sounder as he fortifies 
himself with atrocious “forty-rod” whisky. Having 
thus conclusively proved that 41b. in every bushel is 
being robbed from him, a few glasses more show him 
that this 41b. is not all that he is being robbed of; he 
has merely observed this one item by his superior 
intelligence—there is really a wholesale swindle going 
on at the mill, by which the miller is making enormous 
fortunes; and not only he himself, but everyone else is 
being ruined body and soul. This is preposterous, this 
is abominable, and must be stamped out! Then follows 
much trouble and the intervention of a policeman. 

Though this sort of thing does not often occur when 
the price of wheat is low, it is more frequent when the 
price rises a little; partly because there is more money to 
buy whisky, and partly because, since the value of wheat 
is enhanced, the loss of 4 1b. of it appears more consider- 
able, and so the explanation of the theory of the milling 
loss to an irate and intoxicated Finland peasant, who can 
only swear in English, or to a Gaelic-speaking Scotch 
crofter, though objectionable, is not without its humorous 
side, but ‘‘must be experienced to be appreciated ;” 
and if not conducted with judicious violence, must be 
managed with consummate policy. 








TE formation of an International Association for the 
Advancement of Science is suggested by Science, Boston. The 
British Association meets in Toronto next year, and the American 
Association, after meeting at Detroit, on the Canadian frontier, 
will adjourn to Toronto to welcome the British Association to the 
American continent, Another instance of community of feeling is 
afforded by the decision of the British Association to meet at 
Dover in 1899, in order to promote an interchange of visits between 
its members and those of the French Association, which will meet 
at Boulogne in the same year. These signs of fellowship indicate 
that the time has come when an international congress for the 
advancement of science may be profitably considered, says Nature. 
The proposal of our contemporary is that the first meeting of an 
international congress of this character should take place in Paris 
in the first year of the twentieth century. In considering the 
question of the amalgamation of Associations for the Advance- 
ment of Science, it must be remembered that great internatirnal 
congresses are often too unwieldy to be satisfactorily managed, and 





that the confusion of tongucs at such gatherings is a constant 
factor working agairst success, 
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ROAD AND RAILWAY COMMUNICATION IN 
BOSNIA AND HERZEGOVINA. 
(By our Special Commissioner.) 

As already intimated, the exhibits in the Hungarian 
Millennial Exhibition, and the literature published in 
connexion therewith, gave a very interesting insight into 
the character of the means for internal communication in 
Bosnia and Herzegovina. I shall, moreover, draw 
special attention to the ingenuity that has been 
exercised in providing these countries with suitable 
motive power for carrying on their internal traffic, which 
too will distinctly show that a high degree of excellence has 
been attained in this direction, and as the whole question 
of properly regulated internal communication in these 
countries is not yet twenty years old, it forms an instruc- 
tive picture for consideration, and therefore is briefly 
treated in the following notes. 

Under the Turkish régime there were no properly- 
constructed roads, only footways, bridle paths, and 
a few inferior cart tracks, generally useless in bad weather ; 
most internal communication being effected by saddle 
and pack horses or mules, &c., but after the occupation of 
these countries on October 4th, 1878, one of the earliest 
matters that received attention was the improvement of 
the ways of communication, firstly from a military point 
of view, and then from a civil as well as a military 
aspect. Under the first order of things 1000 miles of 
roadway was brought into a proper condition, either by 
putting the old Turkish tracks in order, or by making 
entirely new roads; of this mileage some 470 miles was 
suitable for heavy traffic, the rest for light work. Under 
the second order of things, from 1880 to 1895, there has 
been constructed or improved 626} miles of main road- 
ways, 530 miles of communal roadways, 246 miles of 
light cart and horse roads, 92 bridges of a total length of 
6217 yards, 26 ferries. 

The length due to the renovated Turkish tracks 
amounts to 243} miles, whilst during the ten years 1885 
1895, 1761 miles of roadway have been constructed or 
modernised. The money expended since 1880 on roadway 
matters amounts to about £520,473, and the amount of 
labour was represented by 5,291,100 man day shifts, and 
2,083,853 animal work days, the value of man labour per 
day amounting to 10d., and animal work to 6d.; the 
value of the labour is £272,534. All the roadways in all 
points are constructed on the most approved modern 
ideas. The main roads have a total width of 16ft. 5in.. the 
communal roads of 13ft. 14in.; both have a 7-87in. 
foundation, topped with 5‘9lin. of metalling. Gradients 
in roads of the first category do not exceed 5 in 100; and 
in the second category 6 in 100; whilst the condition of 
the surface receives particular attention. The roads, old 
and new, have been under control of the special depart- 
ment of the Government since 1890; and in 1895 the 
total length of road under control amounted to 757} 
miles main roads, 1097} communal roads, 14633 light 
cart and horse roads. The maintenance, including in- 
spectors, foremen, and scavengers, costs £66,691, and 
requires labour amounting to 503,416 man day shifts, or, 
taking the value of the latter at 10d., the maintenance 
per mile on main roads costs about £34 8s. per mile, on 
communal roads £23 3s. 4d. 

With regard to railways in Bosnia and Herzegovina, up 
to 1878, the only line in existence in the country was a 
normal gauge line from Doberlin to Banjaluka, built for 
the Ottoman Government by Baron Hirsch, which, how- 
ever, did not pay, and fell into disuse until, under the new 
régime, it was put in order in 1879, and used for the 
transport of munitions ofwar. The position and condition 
of the road was unsatisfactory, therefore it was decided 
to construct a new line which was to join on to the line 
connecting Slavonia Brod with Bosnia Brod. The gauge 
29°92in. (760 mm.) was adopted, because the contractor 
had rolling stock of this gauge all ready, and within a 
year, September, 1879, the whole length of line from 
Bosn. Brod to Zepce and Zenica, 118} miles, was con- 
structed in a crude fashion, being subsequently put in a 
condition for permanency. This gauge, so accidentally 
introduced, was the one ultimately adopted as the 
general gauge by the Ministry of Finance, inasmuch 
as the mountainous character of Bosnia and Herze- 
govina was duly taken into consideration. 

In 1880 it was arranged that the new line should be con- 
tinued to the capital town, Sarajevo, allowance being then 
made for any future adoption of the normal gauge; this 
extension, a little over 49 miles, was opened in October, 
1882. The whole of this line, called the Imperial and 
Royal Bosnian Railway, was really made for strategic 
purposes, but industrial matters now began to assert 
themselves, and the line was used for mixed traffic. 
Moreover, a line to the Adriatic was contemplated, and in 
1884 such a line, one from Sarejevo to Metkowich, was 
taken in hand, and on account of distributing the 
expenditure, was constructed in four sections at four 
different periods; the Metkowich-Mostar section, 263 miles 
being opened in June, 1885; the Rama-Ostrozac section, 
just over 41 miles in August, 1888; the Konitza section, 
about eight miles, in November, 1889; the final section 
to Sarajevo, about 35 miles, in August, 1891. Many 
engineering difficulties had to be contended with in the 
defiles of the Narenta, whilst the Konitza section is a 
mountain railway in the full sense of the word. 

In the meantime a branch line was constructed from 
Doboj, on the Bosnian Railway, to Siminhan, in the 
vicinity of the brown coal deposits at Dol Tuzla, a dis- 
tance of 41} miies, which was opened in April, 1886. 
Then a line going westward is in course of construction 
to join a narrow gauge railway in Dalmatia; that from 
Spalato, on the Adriatic to Arzano on the frontier; of 
this line 43} miles are open. It crosses two watersheds, 
passing through the Verbas tunnel, 1483 yards long, and 
the Visak tunnel, 786 yards long, and 3942ft. above sea 
level. From Dol Vakup on this line, a branch line, 





21 miles long, goes through picturesque country to Jaitza, 
and was opened in May last year, and is going to be 
extended northward to join the Banjaluka Doberlin line. 
Besides these public lines there are three private lines, 
serving chiefly for industrial purposes, and a steam tram- 
way to Ilidze. 

All the public 760 mm. gauge lines, amounting to 
4403 miles, and 674 miles of normal gauge, belong to 
the State or Government. The head offices are in 
Sarajero, and variousinteresting statistics are published. 
The personnel includes a director, 19 head officials, 120 
lower officials, 14 doctors, 290 clerks, &c., 312 messengers, 
&e., and 1200 artisans, journeymen, &c. The traffic in 
1894 amounted to 19,200 trains, or on an average of 52°6 
trains per day, and 9°44 trains per mile of railway. Each 
locomotive covered 13,070 miles, each pair of passenger 
carriage wheels 14,106, each pair of goods wagon wheels 
6260 miles. The seating capacity of the passenger 
carriages was used to the extent of 40°8 per cent. and the 
carrying power of the goods vans to 41°7 per cent. The 
rolling stock amounts to 70 locomotives of 11,970-horse 
power, and 1063 metric tons adhesion, 203 passenger car- 
riages with 4272 places, and 1170 goods vans of 10,560 
metric tons carrying capacity; the whole placed on one line 
would extend 6; miles. There are 84 stations with tele- 
graphic and telephonic communication, and distance signals 
at the more important stations and points. The maximum 
speed of passenger trains is 233 miles an hour, and of goods 
trains 15$ miles an hour; but with the new passenger 
locomotives the rate will be raised to 31 miles an hour, a 
fact rendered possible by the introduction of the Hardy 
continuous automatic brake and of long and heavy 
carriages running on bogies. The weight of a purely 
passenger train amounts to 110 metric tons, whilst that 
of the goods traflic is also considerable, the heaviest loco- 
motive for this purpose, a ten-coupled, having an adhesion 
weight of 42 metric tons, and developes a. tractive force of 
64 metric tons; other locomotives will be referred to in 
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On some gradients an auxiliary engine pushes behind 
an arrangement that gives great satisfaction. On the 
State lines available for general traffic the gradients on 
the adhesion system do not exceed 15 in the 1000, whilst 
steep inclines from 35 to 60 in the 1000 are furnished 
with rack rails, and beyond 60 in the 1000 they do not go, 
inasmuch as it is not desired to reduce the load drawn by 
the locomotives to too low a degree. On other lines these 
restrictions do not obtain; so, too, on the public lines of 
the adhesion system, the minimum radius for a curve is 
197ft., whilst on those of the mixed system no curves of 
less than 410ft. radius are admitted, but on the industrial 
railways, for the sake of economy in construction, curves 
of as low a radius as 114ft. 10in. have been selected. But 
returning to the rolling stock. In THe Enaineer of 
July, 3rd, I already drew attention to the very striking 
contrast between the early and the recent rolling 
stock, and in a future notice I shall describe the 
recent locomotives which, it will be found, compare 
well from this point of view with the early locomo- 
tives of 54, 63, and 11} tons adhesion, and 20, 30, and 
60-horse power. The first passenger carriages consisted 
of lorreys, 9ft. 10in. long, and about 3ft. 54in. wheel base, 
with 1 cover supported on four corner posts. In 1880 
closed passenger carriages were introduced, with seats 
running lengthways, having « tare of 2,), metric tons, a 
length of 13ft. 64in., a width of 5ft. 41in., and a seating 
capacity for ten or twelve persons; the luggage vans of 
this type carried 3 metric tons. The goods trucks of the 
period had a capacity of 6 tons, were fitted with radial 
axles, had a wheel base of 8ft. 104in., and provided some 
15 square feet of surface, and 99} cubic feet of space for 
a ton of goods; two such trucks being required to take 
the load of an ordinary 10-ton normal gauge goods truck. 

On the opening of the Zenica-Sarajevo extension, four- 
wheeled passenger carriages on the Congé system, with 
radial axles, were introduced; they were 18ft. Tin. 
long, with 8ft. 104in. wheel base, tared 3°9 metric tons, 
and had a capacity of fourteen first or second - class 
passengers. In 1895 six-wheeled carriages were intro- 
duced with a wheel base of 16ft. 5in., the wheels being 
coupled, so that the movements of the axles at each end 
are controlled by the movements of the centre axle. 
These carriages are 26ft. 3in. long, are furnished with a 
raised roof for ventilation and steam heating appliances ; 
they have per sitting place, 6 cwt. 19 lb. dead weight in 
the first and second class, and 5 cwt. 1 qr. 18 lb. in the 
third class. During the summer there is night service on 
the Sarajevo and Bosnian-Brod line, and for this purpose 
sleeping cars mounted on spring bearers are used. The 
cars are 39ft. long, 7ft. 10}in. wide, and 8ft. 7in. high, 
are on the through communication system, with a central 
passage just over 2ft. 3in. across; there are twenty sitting 
places, allowing about 9 square feet of surface to each 
passenger; the sleeping accommodation is made from 
the two opposite seats, which make a bed 6ft. 10}in. 
long and. 3liin. wide. The total dead weight is about 
13 tons, or 12 ewt. 3 qr. 6 lb. per seat. 

The improving of the goods wagon also received 
attention, mainly with object of making them of as 
nearly as possible the same capacity as the normal gauge 
wagons. The six-ton four-wheeled truck was replaced 
last year by wagons with six-wheeled under carriages of 
similar arrangement to those of the passenger carriages, 
that is, with the movements of the end axles being con- 
trolled by the movements of the centre axle. They have 
a superficial area of 128°36 square feet, and can carry 
10 metric tons. A further increase in capacity was 
obtained by having three overhanging axles running free, 
and the advantage of having wagons of large carrying 
capacity has proved so great, that wagons are now being 
built on four-wheeled bogie trucks of a capacity of 15 
tons, these have a superficial area of 252.96 square feet, 
and a capacity of 1818°8 cubic feet, and can carry sixty 
men or six horses ; moreover, are fully capable of always 
taking the freight from a 10-ton normal gauge goods 
wagon. The relative area and cubic space per ton of 





carrying capacity in the last three types of these narrow. 
gauge goods wagons is as follows :— 

Area, 
square feet. 


12 80 


Goods wagons on— Cubte capacity, 
cubic feet 
Three cantilever axles : 
coupled i acd 
Ditto free running... ... 15°50 10913 
Two four-wheeled bogies 16 35 129-49 
Very respectable dimensions for a gauge of 29 92in., ang 
10 tons to 15 tons capacity; a respectability well main. 
tained in their appearance. Moreover, the rolling stock 
of the Bosnian and Herzegovina State Railways com. 
prises tank wagons of 3631 gallons capacity; also beer, 
meat, coke, &c., wagons. In fact, any kind of merchan. 
dise, and even articles up to 62ft. long and 30 tong in 
weight can be carried on these lines. 

The normal rail now used is 43} 1b.; the sleepers are 
placed about a yard apart, and are of impregnated beech, 
but also of oak and pine. Their dimensions are 5}ft. by 
5}in, to 8tin. across, and 5,°;in. thick, and they weigh 
68}1b. The first rails used were 19} Ib. 

Sarajevo also boasts of an electric tramway, 3} miles 
in length, which is going to be extended. It is on the 
Siemens and Halske overhead system for passenger 
service. There are five motor cars and eight additional] 
cars ; some formed part of a previous horse tramway stock, 
The former have accommodation for eighteen sitting and 
twelve standing, and are lit by four 16-candle incandescent 
lamps. There is a twenty minutes’ service ; during the inter. 
mediate time the line is used for goods tratlic, for which 
purpose an electric locomotive has been in use since 
September, 1895. 7k tons, a 
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It has an adhesion of 7} 
capacity of 40-horse power, and can draw a load of 
26 tons on a gradient of 15 per 1000. 








GERMAN v. ENGLISH MATERIALS IN THE 
GERMAN SHIPBUILDING INDUSTRY. 

A DESPATCH has been received at the Foreign Office from Sir 
Frank Lascelles, her Majesty’s Ambassador at Berlin, enclosing 
report of her Majesty’s Consul at Hamburg, with reference to a 
meeting recently held at Altona for the encouragement of the use 
of German material in German shipbuilding yards. 

In an article published in the Kélnische Zeitung, it is stated that 
& movement prompted by considerations of commercial interest 
and patriotism was inaugurated in Germany last year by a meeting 
of shipbuilders and ironmasters in Hanover, the object of which 
was to devise measures for promoting the use of German instead of 
English materials in the construction of shipsin Germany. A step 
towards the realisation of this object has now been taken by the 
Prussian State Railway authorities at Altona, by whom, on July 
10th, a meeting was convened in that city, when it was announced 
that the State Railways were prepared to co-operate by the 
introduction of a reduced scale of freight rates for the conveyance 
of materials intended for use in shipbuilding. They insist, however, 
on the appointment of a central bureau, through whose hands all 
orders for shipbuilding materials and consignments of the same 
must pase, and one of whose functions would be to see that the 
application of the reduced railway rates was limited to consign- 
ments for which they are intended. The ironmasters announced 
their intention to increase ther means of output soas to be able to 
execute orders of any magnitude, and their readiness to work 
without profit—or even at a slight loss—to begin with. The ship- 
builders would co-operate by paying a higher rate for German than 
for Eaglish iron. 








CALCULATING RIVETED JOINTS. 


IN the July number of the Journal of the Association of Engineer- 
ing Societies ia a paper on ‘‘ Riveted Joints,” by Mr. Joseph R. 


orcester. In it the author states that it is surprising, in view of 
use of so much riveted work in bridges and buildings, that we are 
still using the same methods of proportioning joints as was common 
practice fifteen years ago. Practice considers only the shearing 
strength of the rivet, or the bearing value of the rivet against the 
metal opposing it. In proper riveted work the writer holds that 
neither one nor the other of these strains is exerted to any extent. 
Rigidity is the thing which marks the riveted-joint form of con- 
struction. The way that it is shown that it is neither bearing nor 
shearing strength that gives this rigidity to riveted work, is that 
when a rivet is driven hot it is supposed to entirely fill the hole, 
which is usually made of yin. to din. greater in diameter than the 
rivet. This is imperfectly accomplished. A magnifying-glass, or 
the point of a needle, will show in a section cut through a riveted 
joint that the contact between the rivet and the plates is nothing 
like as close as that between the heads of the rivet and the surfaces 
of the plates, or between the various plates held together. It is 
this fact of there being little play around the rivets which pre- 
vonts their acting either by bearing or shear until there has been 
a little slip between the plates. Up to the point when the slip 
occurs, the force which prevents motion must be the friction 
caused by the pinching together of the surfaces by the rivet heads. 
That this frictional resistance must be the force upon which we 
depend for the rigidity of our riveted structures has been shown 
in various ways, as by the tests made at the Watertown arsenal 
in 1886, The experiments made in France two years ago by M. 
Dupuy are cited as showing the same thing. e author gives 
some of the conclusions of M. Dupuy, among which it is said that 
the resistance to slipping of riveted plates increases as the limit of 
elasticity of the metal from which the rivets are made increases, 
and states that the metals used in making rivets should have 
an elongation of at least 12 per cent. for iron and 18 per cent. 
for steel. The writer says that it appears from tests that, 
while the thickness of the metal against which the rivet bears plays 
little part in the frictional strength of the joint, it seems necessary 
to get a tolerable length of rivet before the clamping effect can 
be fully developed. The rivets should not be closer together than 
three diameters, centre to centre, under which circumstances the 
fractional action seems to work to advantage. The paper 
recognises a number of objections to this method of calculating, 
the main one of which is want of tightness of the rivet. And it 
alsostates some of the advantages, such as simplicity and compara- 
tive accuracy. Comparative accuracy is claimed on the ground 
that while we may not be able to determine exactly the frictional 
strength of a rivet as long as it actually holds, yet we cannot gain 
much by considering the two other functions, bearing and shear, 
which do not really act at all. Hence the question arises, says the 
Railroad Gazette, whether it is not possible to adopt specific ations 
based upon friction, which will give more perfect results than those 
attained by using bearing and shear. 








THE production of amber in Germany last year was 
about 440 tons, or nearly 100 tons more than in the previous year. 
By far the larger portion of the above quantity is put out by the 
two mines of Palmnicken and Kraxtepellen, belonging to the firm 
of Stantien and Becker, while the smaller portion is obtained by 
dredging and searching the shore of the Baltic Sea. The two 
mines named with the home industry employ about 1200 person* 
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MULTIPLE PUNCHING MACHINE. 





THe accompanying illustration is taken from a photo 
graph of a specially-designed multiple punching machine 
recently supplied by Messrs. De Bergue and Co., Limited, 
Manchester, for punching the large plates of the pontoons 
for the new floating dock at Barcelona. The main feature of 
the machine is that the plates require no setting-out for the 
holes, and any necessity for templates is altogether dispensed 
with. To prepare the plates for punching, each plate is 
string-chalked longitudinallyin the centre, and a deep centre 
punch indent is made about gin. from each end. The plates 
are then stacked at one end of the machine ready for placing 
upon the bed. The machine shown is capable of taking in 
plates 25ft. long by 6ft. Gin. wide, but the largest plates, 
which are of steel, for the pontoons in question, are 18ft. 
long by 5ft. 10in. by 4in., and require punching all round the 
edges, together with seven rows of cross seams. When 
placed on the machine the plates are carried by two light 
carriages, the grippers of which pass into the centre line 
indents at each end of the plate. Then the plate is drawn 
by the guide screw between the standards of the machine 
into the proper position beneath the punches for the first 
row of holes at the end of the plate, when thirty holes have 
to be punched. The thirty punches, which have to operate 
on this end of the plate, are first arranged at the proper 
pitch apart, and divided into three groups, so that not more 
than twelve punches are engaged at one stroke. In this way 
the holes, Jin. diameter through }in. plates, are punched in 
three strokes of the machine, which makes twelve strokes 
per minute. It may be added that two punches are 
placed in line longitudinally at each edge of the plates, 
so that when the end holes have all been punched 
the end punches are thrown out of gear, and two pairs of side 
punches only are left engaged; the traverse motion being 
then applied, the two holes are punched down each side of the 
Plates until a row of cross holes is arrived at, when the 


traverse motion is thrown out of gear, and the three groups | 


of punches again placed in operation in the same way as for 
the end holes, These operations are repeated, as described, 
until the plate is completely punched, without stopping the 
machine, or missing a single stroke. The guide screw, spoken 
of above, which regulates the longitudinal traverse of the 
plate-carrying slides, receives, it may be observed, an inter- 
mittent motion from the gearing of the main headstock of 
the machine, its speed being regulated by change wheels in 
such a way that the longitudinal pitch can be regulated with 
» utmost nicety, to ;54,,in., if necessary. It has been 

ound, in experimental tests with the machine, that the work 
done 1S IN every way satisfactory; each plate is perfectly 
Square, and the pitch is so uniform that if the punched 
plates are placed one over the other in the reverse order to 
that in which they were punched, not the slightest variation 
in length can be discovered. The small amount of labour 
required for working this machine is also noteworthy. One 
man and two assistants place the plates on the table at one 
end and remove it from the other, stacking the plates as they 
are punched, and a plate 18ft. by 5ft. 10in. by 4in., having 








a-half. Looking at the immense number of plates required | 
for the above contract—about 18,000, all told—it will be | 
seen that to do the work by ordinary hand-punching at least 

twenty separate machines would have been required, and 

considerably over twenty times the number of workmen, to 

say nothing of the speed with which the work is carried out. | 
The total weight of the machine, it may be added, is | 
22 tons. 
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IMPROVED SCREW-CUTTING LATHE. | 





In the process of cutting screws in lathes with the ordinary 
chasing bars the spring of the lathe has generally to be 
reckoned with when taking unusually heavy cuts. In the 
lathe represented in part in the accompanying engraving the 





screw-cutting or chasing is accomplished by a saddle con- 
trolled by a leader, so that the same rigidity and accuracy is 
secured as in an ordinary screw-cutting lathe. In order to | 
make the operations of screw-cutting as simple and handy 
as possible the following features have been introduced :— | 
The leader is so arranged as to be quickly changed, and a set | 


of change-wheels is provided, so that various pitches of | 
threads can be cut from the same leader. The number of | 
threads per inch of the leader is an even multiple of the | 


| 308 holes, can be punched and stacked in three minutes and | number of threads required to be cut, so that the nut will 


drop into gear with the leader in any position. This enables 
the saddle to be rapidly run back by hand and the nut 
dropped in anywhere, without stopping the lathe or reversing 
it. The nut itself, which is clearly seen in the engraving 
is readily changed to suit different pitches of leader, and is 
double-ended, so that each nut serves for two leaders of 
different pitches. The small lever at the right-hand of the 
saddle not only withdraws and returns the nut to position, 
but at the same time, and by the same movement, with- 
draws and returns to position the threading-tool or chaser, 
forming, in fact, a quick withdraw and nut movement com- 
bined. Thus, the operation of screw-cutting is reduced to 
its simplest elements, the nut and tool being dropped into 
gear, withdrawn simultaneously at the end of the thread, 
the carriage run tack by hand, the increment of feed for 
different travels put on by the 
ordinary cross-handle, and the 
nut and tool again returned to 
position without any stopping, 
reversing, chalk-marks, or cal- 
culation on the part of the 
turner. The tool is made by 
Messrs. Alfred Herbert, Limit- 
ed, of Coventry. 





An important letter has 
been addressed by the Bengal 
Chamber of Commerce to the 
Governmentof Indiain connection 
with the railway conference about 
to meet at Simla. It draws at- 
tention to the lines most urgent y 
needed for the development cf 
the trade of Be . Firt 
amongst these the committee 
places the Chota Nagpore line 7é 
Sini, Daltongungeand Mogulserai 
and after showing the reasors 
which render this _ desirable, 
the letter protests against the 
delay that has taken place in 
sanctioning it, adding, that grave 
responsibility reste with the 
Government in denying to the 
country the use of an area of 
about eleven hundred square 
miles of coal-bearing land capable 
of producing some twelve million 
tons of coal, and only requiring 
direct railway communication with its natural markets. Next 
tothe Chota Nagpore line is placed the branch required to- 
connect the Jheria coalfields with Midnapore «wd Anara, 
Murulia, and Bancoora. The Homeward Maii says in con- 
nection with the Eastern Bengal State Railway system the 


| clairas are urged in the interests of the jute industry of a 


line from Ranaghat across the Ganges at Bhagwangola through 
Sultanpore and Bogra to the Brahmaputra, which, when properly 
supplemented with feeder lines, would do much to facilitate the 
traffic of jute to Calcutta. 
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SELF-PROPELLED CARRIAGES. 


Tue following inaugural address by Sir David Salomons, 
Bart., President of the Self-propelled Traffic Association, 
was delivered before the Liverpool branch on Monday, 
October 26th. 


The English nation has good reason to be proud of the great 
city in which we find ourselves to-night. Quite apart from the 
position it holds in the United Kingdom, owing to its size and 
population, Liverpool ranks as one of our first ports, it takes a 
leading position in all business affairs, and lately the city has shown 
itself not forgetful of the practical applications of science by adopt- 
ing the electric light and overhead electric railway for the benefit 
of its inhabitants. Even more, the interest taken in pure science 
has been demonstrated by the recent presence of the British Asso- 
ciation within the city precincts. To-night we have another proof 
of the interest which the citizens of Liverpool take in the progress 
of the age. The question upon which I have been invited to 
address you is one in which we are all much concerned, though 
new to the general public—that of self-propelled traffic, 

Allow me before starting upon my address to offer you my con- 
gratulations. The citizens of Liverpool have not only shown them- 
sslves to the fore in the manner already alluded to, but they have 
had the wisdom to elect a gentleman of talent and high position 
to be their official representative, and the honour is by no means 
one-sided. We are proud to have the Lord Mayor of Liverpool in 
the chair to-night, and to know that he is the President of the 
Liverpool branch of the Self-propelled Traffic Association. I can 
assure Lord Derby that he has an able and intelligent council, and in 
Mr. Shrapnell-Smith his lordship will find a clever, enthusiastic, and 
hard-working honorary secretary. The Association deals with the 
subject from a serious point of view, quite apart from any company 
promoting or financial dealings. The place I have occupied in 
regard to self-propelled traffic is so exceptional, that it is difficult 
for many to believe that I have not some ultimate interest in the 
movement. Business men cannot always appreciate the ition 
of those who are devoted to the application of science, and whose 
pleasure it is to work and expend money in this direction without 
the expectation or desire to receive interest in return. It is my 
good fortune that, by devotion to practical science, I can hope to 
influence others, for, with an engineer’s training, and having 
studied the question to be dealt with to-night very closely for a 
number of years, I am able to speak freely, and without fear or 
favour. I should not refer to myself in such terms, but for the 
reason that I am anxious to assure my hearers that all I say is 
honestly what I believe ; and further, that it is not my desire to 
give offence in any direction. My object is simply to put the 
whole case fairly before you, without paying compliments to any- 
one. One opinion from which I have never swerved upon this 
question is that no patent connected with self-propelled traffic is 
worth the paper it is written upon, whether the patents will bear 
the test of the Law Courts or not. All fresh capital required for 
the production of the new vehicles should be utilised by enlarging 
existing workshops, or for the erection of additional factories as 
well as for working capital. There is no reason for locking up 
large sums of money in patent rights except for the benefit of 
company promoters and their companies. Any industrial concern 
heavily loaded with unproductive capital must necessarily either 
charge the public an undue profit on their goods or fail, and since 
there is no impediment in the way of producing the best possible 
self-propelled vehicle—the question of patents not arising, except 
in some cases to an inappreciable extent—it would be unjust that 
any attempt shouid be made to compel the English public to pay 
an unfair price for an article, only to benefit the few who are 
feathering their nests. 

It must not be supposed from these remarks that I grudge the 
inventor a portion of the profits which might arise from the article 
which he has devised or improved, but | object to the trading in 
patents by sale outright, which so often acts unfairly to the public 
a; well as to the inventor himself. I have always contended that 
the equitable way of dealing with such property is for the patentee 
to accept deferred interest and, if required, a moderate sum paid 
down in money or shares, according to the nature of the circum- 
stances, the transaction being such that in the case of the manu- 
facture—which all patents must be—the patentee, should his 
invention prove of value, would derive the benefit jointly with 
those who hold his rights, and vice versd. Asanatural consequence 
the patentee and the manufacturer, in regard to the article pro- 
duced, would stand or fall together. The only other means of deal- 
ing with this class of property, and they are ways which I consider 
undesirable, are either to sell the patent for a small sum, in which 
event the patentee may regret his bargain, or for a large sum, in 
which case the public will have to pay too dearly for the article 
should there prove to be a demand for it, otherwise the manufac- 
turer loses his capital if the sales are too few. Self-propelled 
traffic, although it has in recent years been hampered in this coun- 
try, is so old, so well known, and has been worked out by such 
able men in the past, that every form of engine, and every type of 
gearing which has a value, is public property. 

When I speak of self-propelled traffic being old, I refer to rail- 
roads, tramways, traction engines ; also the various forms of steam 
road-carriages, which appeared sixty or seventy years ago, and 
many of which ancient vehicles, at the present day, with slight 
alterations, would be considered very perfect. Great progress in 
past years has also been made in carriages and tramcars using 
electric energy. Further, every patent of any value in connection 
with gas and oil engines has expired, so that to the Englishman 
the world is now open for the production of self-propelled vehicles 
without let or hindrance, whatever may be said by interested 
parties to the contrary. I have expressed myself very strongly, 
that steam and steam alone will be the future power of self-pro- 
pelled traffic. You must not understand me to mean that there is 
absolutely no place for other forms of motors. This I fully recog- 
nise, yet I feel confident that within a short period, in nine out of 
every ten motor vehicles constructed, steam will assert its supre- 
macy. You will see the point more forcibly when I deal with the 
subject in detail. The celebrated 1881 appeal in the Court of 
Queen’s Bench decided till November 14th, 1896, the fate of motor 
locomotion on the highways, for the decision placed every vehicle 
self-propelled within the narrow limitations of the Locomotives 
Acts, which were created to deal with heavy traction. The defini- 
tion of a locomotive in one of these Acts is such that the lawyer’s 
well-known ‘‘coach and four” could not drive through it. 

Although many gentlemen, including myself, have been given 
the credit of helping forward the new Act, it is only fair to point 
out that the first credit is always due to Mr. Shaw Lefevre, who 
introduced a Bill in the final session of the last Parliament, and 
that he did so without public agitation is a proof that he is a man 
ready to recognise the wants of modern society. His Bill, how- 
ever, was faulty in regard to one point. Had this Bill become an 
Act without considerable amendment, the question would have 
been left in the hands of the local authorities, and once more there 
would have been an Act which would probably have been unwork- 
able, in consequence of different districts adopting dissimilar 
regulations. The manufacturer might have had to consult the 
requirements of a hundred or more Local Authorities, whose 
demands might have been constantly varied. The user of the 
carriage would also have been hampered quite as much as the 
mwnufacturer. The present Act is free from this blemish, and the 
high roads of England are made continuous under one system of 
regulations, The manufacturer, by the study of two sets of rules 
to be issued, one by the Local Government Board, and the other 
by the Home Office, will be able to conform to the requirements of 
the State. These rules will be framed in the interests of public 
safety, and therefore an advantage to all concerned. 

From time to time I have published pamphlets and articles 
dealing with the subject of horseless traffic. I will therefore 


not weary you with a recapitulation of all that can be said on 
the matter, technically or non-technically, but leave the past and 
go straight to my recent visit to Paris on the occasion of the thou- 
sand miles race, and from its results draw deductions according to 
my own judgment. About fifty carriages were entered, but on 
the day of the start thirty-twoonly appeared. So few, out of the 
total entered, arriving at the starting point was due to many 
manufacturers having found that their vehicles were not sufficiently 
perfect, or could not be prepared in time. The fact that steam 
was only represented by two carriages, and that these failed to 
make any headway, will by many be taken as an argument against 
this agency. On one point the French differ from the Eaglish in 
not being so practical. The Englishman would finish his carriage 
long before the day of the race, and experiment with it. Our 
neighbours, however, leave matters to the last moment, although 
there are, of course, exceptions to this rule. I saw the two steam 
carriages forty-eight hours before the start, and at that time the 
wheels were not completed ! These carriages, so far as their build 
and system are concerned, were good, though heavy. The wheels 
in consequence formed an important elementin the success of their 
running. My own opinion, from the first was, that accidents 
apart, the race would lie between M. Lovassor and M. Peugeot. 
The result was in acccrdinc3 with my expectations. M. Levassor 
was successful in one class, and M. Peugeot in the other. M. 
Levassor, who conducted one of his carriages, was, unfortu- 
nately, injured. In trying to avoid a dog he collided with a 
tree, and was thrown out; all to no purpose, as the dog was 
run over notwithstanding. Another gentleman with him was 
also considerably injured. M. Levassor very recently showed 
me over his works, and I cannot do better than pay him the 
compliment that his factory is organised on the best English lines, 
with the most modern machinery. The whole of the engineering 
portion of his carriage is as well and as accurately made as a piece 
of watchwork. The engine employed is a modified Dimler, called 
the Pygmé, and is a great improvement on the Daimler engine. 
M. Ievassor did not use any special carriage in the race. He 
employed the benzine motor and gearing, which he has for some 
time past adopted, and was consequently well prepared when the 
day arrived. 

A year ago M. Peugeot purchased his engines from MM. Panhard 
and Levassor. He then decided to make one of his own type, and, 
after much experimenting, only reached a successful result a very 
short time before the race. Indeed, the carriages sent in from his 
manufactory only reached Paris a day or two before the start, 
and the bodies were in an unfinished condition. It is truly re- 
markable how well these carriages have run, seeing that there was 
no time to make the necessary experiments. In the Peugeot 
engine there are two cylinders, and they are horizontal instead of 
vertical, as in the Levassor type. The time was too short to make 
anything beyond a cursory examination of the Peugeot motor, 
but it appears to remove the objectionable points existing in the 
Daimler engine. 

To describe briefly the construction of the Daimler engine, of 
which so much has been heard, it consists of three parts:—(1) A 
double cylinder Otto gas engine pure and simple, the patent of which 
has run out some years. (2) A cam arrangement for working the 
valves which is similar to a method previously used in connection 
with gas and steam engines. (3) A governing device which is an 
absolute copy of the Corliss trip gear. This latter adaptation is 
the weak point of the engine. The Corliss gear is perfect fora 
steam engine, but too delicate for these quick-running, small 
engines on account of the numerous springs necessary. Yet, 
although there is absolutely nothing novel in the Daimler engine, 
great credit is due to the designer for having made one of the first 
attempts to construct a very small, light, and quick-running oil 
motor suitable for a carriage or any other purpose. From what I 
observed in the Peugeot motor, the disadvantages of the Daimler 
have been overcome. ‘The working parts are more accessible, and 
the multiplicity of springs has disappeared. The difference in 
running between the Levassor and the Peugeot carriages in the 
race has been so smal! that, when allowances are made—for in the 
case of M. Levassor he was ready long before anyone else, and M. 
Peugeot was only prepared on the eve of the race—it is evident 
that there is not much to choose between the two. Knowing M. 
Levassor personally, I am quite prepared to believe that he will 
still further modify the governor to simplify his engine. Of the 
other carriages which competed, those of M. Delahaye ran well, but 
there is nothing very novel in them beyond the general assemblage 
of the parts, 

Carriages of the type of the Benz were run by the Maison 
Parisienne, but, notwithstanding the French name of the company, 
it was curious to observe that the conductors spoke in German. 
M. Bollée entered a carriage and two of his tandem cycles, which 
have been so well advertised. These latter I regard as dangerous 
from every point of view. They are complicated, and first 
engineering principles are disregarded. The single driving wheel at 
the back gives an insufficient grip on the road, with a tendenzy to 
throw the man out in consequence of the back wheel ‘ dancing.” 
My views were fully realised, as these machines fell out of the 
race before reaching the second stage ; and in the motor cycle race, 
which took place a few days previously, the tricycle carrying one 
man also caused an accident to the rider. Wet roads appear to 
be bad for these machines. In point of theory, whether there be 
one driving wheel or two on the road, provided that the weight is 
suitably adjusted, the results are equal; but in practice this is not 
true, since the stones jump one wheel off the ground, whereas 
with two, if one jumps, the other is usually in contact. Moreover, 
notwithstanding all that has been said in regard to pneumatic 
tires absorbing, so to speak, any stone on the road, this does not 
apply to light vehicles, as could be observed in the Bollée motor 
cycle, the rear wheels of which jumped as much as 2in. off the 
ground—like an india-rubber ball—on meeting with an impedi- 
ment. With heavy vehicles it is quite true that a stone sinks into 
the tire, but under these conditions tires do not last long. Ido 
not suggest that pneumatic tires have no use whatever in light 
vehicles, for until some new methods are devised, they hold an 
important place, In consequence of the great storm which 
occurred the day after the start, and owing to various little acci- 
dents which happened, considerable delays were experienced, 
which brought down the average rate of running in the race. 

But there is one point J would call your attention to, It must 
not be imagined that because the whole distance was traversed in 
a given time—at the average rate of approximately 255 kiloms. 
per hour—that if you purchased one of these carriages you could 
do anything approaching the same record. In the first place, end- 
less quantities of duplicates were carried in case of need. Secondly, 
a perfect army of workmen, the best that France could produce 
in this trade, accompanied the carriages. Thirdly, the speed 
attained down the hills was tremendous, to make up for the slow 
_ uphill, It would be impossible for anyone to perform the 

istance in the race time if he complied with the law of France 
as toa maximum speed of 20 kiloms.—14 miles—an hour, carried 
only a reasonable quantity of duplicate material, and travelled 
with one conductor, who would naturally be a mechanician, unless 
the owner was one himself. In this case the time occupied would 
be double or treble that taken in the race. It must be remem- 
bered that the first consideration in successful racing, whether it 
be on the racecourse or the road, is the character of the jockey or 
conductor. All those who took part in the French race were men 
of courage, and the speeds attained were in a large measure due 
to the intrepidity of the drivers. The prize fund was considerable, 
although by many it was expected a larger sum would have been 
forthcoming, but there is no doubt that a motor carriage race is 
becoming stale, and it is doubtful whether competitions of a like 
nature will take place for many years to come, though competitions 
of a practical kind will be organised from time to time. The 
greater part of the prize fund was offered at a date before the 
carriages were in course of construction, so that the manufacturers 
knew that if success attended them in the race, a considerable por- 





tion of the expense they might incur would be refunded. The sub- 








scribers had, therefore, the satisfaction of knowing that they wa; 
assisting to produce a better class of vehicle. sis 

Not the least remarkable incident in the race was the offer of 
large prize by an English company promoter, which was not a 
nounced till practically the day of the race, and not publicly 
known till after the start. It is clear that a prize offered in thi, 
manner could not secure an improved carriage being entered for 
the competition, and can only be regarded as an advertisement for 
the English ventures of the donor. Any priz> given in such a 
manner is not only unfair to the industry, but detrimental to the 
production of an improved carriage, since the manufacturer will 
naturally make greater efforts to produce a superior vehicle to 
enter a competition when he knows that if he proves successfy} 
the prize will compensate him for the expense he has gone to, 

As it now stands, we yp pen to see advertised that a certain 
carriage won a prize of £1000, although such carriage may by no 
means be satisfactory from an Englishman’s point of view. If the 
British public is caught by such advertisements, the giver of the 

rizo will gain vastly more than the uninitiated might imagine has 

een sacriticed. It is, therefore, all important that those who can. 
not afford to lose money should be very wary how and where the 
buy their goods, and as to their nature. Technically, in regard to 
the carriages which entered, there was absolutely nothing new of 
engineering interest, beyond the fact that makers have learnt that 
more careful work is required, and that the horse-power found to 
be necessary has been raised from three or four to six. This power 
is still insufficient for a hilly district such as is found in parts of 
Kent and elsewhere, Anything less than 8-horse power is not of 
much service for an average speed of twelve miles an hour, if the 
legal maximum is not at any time to be exceeded. The vibration 
produced when the carriages were standing hd not been remedied 
nor has any fresh arrangement been devised for stopping and start. 
ing the engines in the traffic. 

Much surprise was caused by the recent appearance of an article 
on the self-propelled traffic question in one of our leading engineer. 
ing papers, condemning both the steering properties of the present 
motor vehicles as well as the new Act. The writer of the article 
must either have been biassed, or have been ignorant of the sub. 
ject. A proposal is therein mentioned to attach ponies to motor. 
driven carriages to give the direction whilst employing the motor 
to do the work! Now anyone who has the smallest experience of 
motor traffic knows perfectly well that it is far easier to guide such 
carriages than any horse, and I was able to prove this to the com- 
plete satisfaction of Major Tulloch, C.B., who visited Paris officially 
at the instance of the Local Government Board. In regard to the 
Act, the writer speaks of the want of engineering knowledge in the 
House of Commons, whereas in point of fact the Act is an exceed- 
ingly good one, as it leaves all engineering questions to competent 
authorities at the Local Government Board, in the same way as is 
done in the case of the Electric Lighting Act with the Board of 
Trade, which plan has met with a success beyond al) anticipation, 
Beyond these two points, I will not criticise this article further. 
The difficulty has not been to obtain an Act of Parliament to deal 
with the light locomotives question, but to obtain one which would 
be liberal and satisfactory. Had an Act been passed of a different 
character, the use of these carriages, and the accompanying in- 
dustry, would once more have been hindered, and no amount of 
public agitation would have secured an amended Act for many 
years to come. 

I will now deal briefly with the various types of carriages, that 
you may judge of the advantages and disadvantages of each form. 
The ideal heavy oil motor for light work has not yet appeared on 
the market. ‘l'o volatilise or to spray the oil, a special form of 
carburetter, or some equivalent, is necessary, less simple in form 
than that required with the lighter spirits like benzine. Besides 
this, the exhaust gases have a very disagreeable smell. Many 
attempts have been made to scent the oil, but the success met with 
is somewhat doubtful. That a suitable heavy oil motor will even- 
tually be made, no reasonable man can doubt. Petroleum motors 
using mineral spirit such as benzine are the favourites at the 
present time. A large number of engines of this type are on the 
market. In every single instance they are ordinary gas engines. 
The carburetters are very simple. Water is necessary to cou! the 
cylinder, except in those cases where the power is small, and in 
these the heat is dissipated by means of metal webs cast on the 
cylinder, or by making the cylinders exceedingly thin, so that no 
large mass of metal is required to be cooled. I do not consider 
that any engine of this type is satisfactory when the power exceeds 
half horse, unless water for cooling is used. Many engines of a 
larger size have been shown without a water jacket, but an expert 
would be very sceptical in regard to their performances if put to 
real work. Such engines may run round in a room or yard very 
well, but if placed on a hilly road on a hot day the chances are 
that they would come to grief, or give off very little power. 

Only those who have had considerable experience with a carriage 
driven by a benzine engine can realise the little difficulties which 
arise. All the working parts are placed so closely together, that 
should any slight accident occur when on the road, and the engine 

ull up, it is, in most instances, impossible to remedy the defect, 
Secon all the working parts are so hot, that even with thick 
gloves the hands cannot be inserted between the machinery. It is 
absolutely necessary to grind the valves periodically. Otherwise, 
in a comparatively short space of time the engine will give off little 
or no power. The grinding process is by no means easy, except 
for a mechanic, The best form of benzine motors have two or 
more cylinders, and the working parts generally are fairly compli- 
cated ; consequently there are a large number of screws, nuts, 
bolts, stuffing-boxes, and connections, which the rattle of the road 
is liable to loosen. Should this occur, as it does pretty frequently, 
and tightening up is not at once resorted to, portions of the engine 
may be lost, and the occupants of the carriage landed high and 
dry miles away from home. It is absolutely essential that the 
owner, or his man, should be a mechanician, and anyone purchasing 
a carriage on an assurance to the contrary will soon discover his 
error, though, after many sad experiences, the owner or his man, 
will, by force of circumstances, become a workman, unless totally 
devoid of mechanical sense. This experience will also have to be 
paid for, because at the beginning a practical man will have to be 
called in from time to time to put matters right. In regard to 
benzine, the difficulty of storage enters, which will always be a 
source of trouble in large towns. The carriage of mineral spirits 
by rail is no easy problem on account of the risk attending the 
storage of such dangerous liquid at the points of loading and 
unloading where other goods are waiting their turn for transit. A 
way out of the difficulty may be found in motor carriages them- 
selyes doing the work, but I confidently anticipate that the 
eventual solution of the conveyance and storage of these inflam- 
mable liquids will be by the discovery of a means to solidify them for 
these purposes, and to restore them to their original condition 
when required. : 

To sum up the foregoing remarks, I would never advise a friend 
to purchase a benzine-driven carriage unless he was made well 
aware of the disadvantages. The advantages may be summed up 
in the following manner :—If the vehicle is supplied with a power- 
ful motor, is constructed by a good maker, and the driver is 4 
mechanician, he will be able to travel immense distances at a g00 
average rate of speed—an advantage which is not possible with the 
horse. Further, in the winter, he need not fear slippery roads, 
and he could drive his carriage from within a glass canopy. When 
calling anywhere he would have no qua!m as to keeping his horse 
standing. If he has a suitable arrangement, something like @ 
condenser, for cooling the water, there is no reason why the car- 
riage should not travel twenty-four hours and more at a stretch 
without taking in supplies of any kind. To give an idea of one of 
the troubles least anticipated, which may arise with a benzin® 
motor carriage, 1 may mention that I was stopped last month on 
my road to Paris, in consequence of a tube lea ing from the reser- 
voir to the engine becoming blocked up with deposit from the 
benzine. phe wt similar in character, , Boe been reported to me 
by friends. The consequence is that I am now changing the pipe? 










































































i 
: 





BW 


sia 


ceili 


es is 





‘a 
4 


slide lgai ia 


Pore cts ee 


eRe 











Oct. 30, 1896. 


THE ENGINEER. 





435 








oa eer 
— 

for others of larger section, and so connected that they can be| the whole of the powder deposit along the rest of the tube | commonly known as ‘Made in Germany,” or ‘“ Made in France,” 
gs d to end at a moment’s notice. It has been|into the cylinder, where it acts as a lubricant for the piston. | has not been the advantage to this country which many suppose. 


cleaned that the deposit in the tubes is due to the use of 


e, but this is not the case. ae Stonty-Guse 

ompany was formed to enrich coal gas by pass- 
heat 26° on bensine. It was intended to place in every house 
pap rates of benzine, which liquid would be changed from time to 
pl by the company, an annual charge being made for this pur- 
be 5 declined to place the apparatus in my house, until I was 
evineed that the pipes could not become incrustated, and, after 
pe 2 some experiments, I soon discovered that a deposit was 
jcnal in the shape of crystals, in appearance like cotton wool, as 
well as a condensation. From these experiments and my recent 
experience, it is quite clear that all pipes employed for benzine 
should be large, and so arranged that they can be cleaned from 
time to time, quickly and with ease, RR: 

Some makers use the well-known gas engine ignition tube and 
others the electric spark to ignite the gas in the cylinder. The 
lamps have the disadvantage of being troublesome in very windy 
weather. No doubt in time this will be remedied, though it is not 
so easy as anyone would be led to believe, in consequence of the 
large ‘amount of air necessary to keep them burning. I have 
myself been stopped on one or two occasions owing to the lamps 
blowing out, and great difficulty is experienced in re-lighting them, 
because the lights are generally extinguished at an exposed place, 
and they must be heated first, before they will burn. When an 
tric spark is employed there is the risk of the accumulator or 
y battery becoming exhausted when far away from any place 


inferior benzin 


elec 


rimar 4 
cere a fresh store can be taken on board. For a long journey a 
duplicate source of electric energy should be carried, and in a 
strange land, where renewal is impossible, lamps are preferable, 


because primary batteries are always troublesome, and asa rule are 
not fit for use until they have stood several hours” after being 
charged. There is one type of benzine carriage which is worthy 
of special attention. It is the De Dion and Bouton tricycle. This 
carries a little engine of about }-horse power. The ignition is 
electric, and the pedals are employed as an auxiliary force. 
Both muscular and engine power are necessary on hills, and 
on fairly level country there is no fault to be found with these 
tricycles, but in hilly districts they are tiring. The machines are 
good and well made, I have two of them myself, and they answer 
the purposes for which they are required in an admirable manner. 
It has often been asked, Why should the horse-power required 
to be carried by a carriage be greater than that necessary when 
the horse occupies his place in front! This is due to the position 
of the motive power. hen it is placed without the carriage, as 
in the case of the horse-drawn vebicle, the wheels are lifted over 
the various impediments existing on the road. When the power 
comes from within the tendency is to push the wheels into the 
ground when an obstruction is met with. This disadvantage 
may be partly overcome by the employment of very large 
wheels, but no doubt, in course of time, our present notions 
of design in regard to these carriages will become modified. 
To give an instance of what I mean: every endeavour is at present 
made to hide the motor and other machinery, rendering them 
difficult of access in case of need. Yet with the horse no attempt 
is made to conceal the animal inside the carriage, nor do railway 
engineers hide the locomotive by placing it inside a van! To be 
logical, the motor carriage of the future must have all its parts so 
disposed that they shall be thoroughly accessible, and the wheels 
a other portions modified to meet the requirements of the case. 
No doubt a really suitable conveyance would be ugly from our 
present ideas of what a carriage ought to be, but surely no‘ hing 
should be considered unsightly in which a use can be seen! 
In theory, to obtain double the speed, four times the power is 
necessary, yet with the motor-propelled carriage, within the limits 
of the speed permitted on the highway, the increase of power for 
a given increase of speed is almost in an arithmetical instead of in 
a geometrical proportion. In other words, to obtain double the 
speed, instead of four times the power, very little over twice is 
needed. It must not be inferred that in practice the theory is 
upset. The reason is, that at a greater speed the obstacles on the 
road are overcome in a different manner, and therefore offer less 
resistance to the advance of the vehicle than when travelling at a 
slower rate. 
Carriages driven by electric energy have not yet come within 
yractical range for general purposes. The weight of the accumu- 
cam, and the necessity of charging stations, are the stumbling 
blocks. The comparatively light accumulator, capable of being 
charged and discharged rapidly, must require frequent renewal, 
and this expense few are willing to face. Electrically-driven car- 
riages may yet havea limited use. My faith is more than ever pinned 
on steam, after seeing the recent carriage of M. Serpollet in Paris. 
When writing about his carriage, and of steam generally, I had 
pointed out that complete success could only be obtained when a 
good heavy oil burner appeared, and M. Serpollet, accepting this 
view, set to work assiduously, and his labours have been crowned 
with success. The carriage I rode in is a light voiturette for two 

rsons, with the boiler placed behind and out of sight. One 
arge heavy oil petroleum burner serves for the fire. The engine 
of this little carriage can give off 10-horse power with ease. The 
carriage is on three wheels, but I understand that four will be 
employed in the new ones. It runs up the steepest hills as if on 
level ground. The ride from Paris to Versailles is very hilly, and 
with my carrisge I required an hour and twenty minutes to make 
the journey, but the little Serpollet carriage covered the distance in 
somewhat over half an hour, and on the long steep inclines it rushed 
in front of every other vehicle, whether motor or horse-drawn. 
Theonly thing necessary to be taken in upon a long journey is water, 
and this is required but every three hours. A sufficient store of 
heavy petroleum can be carried for a very long journey. In the 
new carriages, which will be made after the model of the experi- 
mental one, a condenser will be added capable of condensing a 
portion of the steam, and thus enabling a longer journey to be 
made before obtaining fresh water. The carriage requires a few 
minutes’ preparation, say four or five, before it is ready to start. 
The time is occupied in the combustion of a small quantity of 
methylated spirit to warm up the burner, that it can be lighted. 
The speed is regulated by a pedal. The price is so reasonable, viz., 
£120, that this vehicle must have an enormous future. 

There is not the slightest doubt that the steam carriage, as 
solved by M. Serpollet, is the coming one. The machinery is 
simplicity itself, and of a character known to almost every village 
smith—the ordinary steam engine. The boiler is small, non- 
explosive, and self-cleansing. The burner has nothing in it to get 
out of order, and the power given off is enormous compared with 
the size and weight of the vehicle. Larger types will be made on 
the same lines as soon as the numerous orders, which are pouring 
in, can be got off hand. The weight of the carriage described is 
between 8 ewt. and 9ewt. Itis unfortunate that the experimental 
carriage was not completed some months ago, instead of but one 
week before the race. Had this been the case, steam would 
probably have competed successfully with benzine - driven 
carriages, 

An article appeared not long since in the Electrical Review, in 
Which the writer fell into an error by stating that a disadvantage 
with the Serpollet boiler existed in having to clean it with hydro- 
chloric acid from time to time. This statement is true in regard 
to stationary boilers, although the cleaning is not a difficult matter, 
being effected by the pressure of the steam in conjunction with 
the acid. But the boilers employed in connection with motor 
traffic require no cleaning at all. This is not due to the vibration 
of the vehicle, but to the following reason :—The deposit of salts 
takes place at the point where the water is vaporised. This 
lace in a boiler tube will vary according to the power which is 
bee given off by the engine, and in a carriage, the power 

ing so variable, the deposit will take place ina tu at 
various points along it, and in the form of very fine powder. It is 
evident, therefore, that when the evaporation takes place at 
the commencement of the tube, the force of steam will drive 








Again, from the construction of the apparatus, there are moments 
when the steam within the tubes travels rapidly in the opposite 
direction. Thus the vapour itself acts as a clearing agent, 
sweeping the tubes in both directions and keeping them clean. 
This circumstance is a very important element in the success of 
the Serpollet boiler. I think it may be fair to point out that many 
boilers of this type are in existence ; indeed the principle of only 
admitting sufficient water into the boiler to supply the steam 
needed is much older than M. Serpollet. The chief credit which 
attaches to this gentleman consists in the fact, that after experi- 
ments extending over many years, and after repeated failures, he 
has, by his persevering efforts, probably attained a better knowledge 
of this class of boiler than any one living, and his advice, guided 
by his experience, therefore, has far greater value than his patents, 
whether they be good or bad. Three weeks ago M. Serpollet left 
Etretat at 8 a.m., in his experimental steam carriage, and arrived 
in Paris at 6 p.m., thus covering the distance of 240 kiloms, in ten 
hours, at an average rate of 24kiloms. the hour, which speed is 
equivalent to nearly 16 Engiish miles per hour. The actual rate 
of running must have been greater, but the times of the various 
stoppages are not given. 

No one who has studied the question of these boilers with the 
same care that I have done, with M. Serpollet as a tutor, could 
fail to see how numerous are the stumbling-blocks to be overcome 
in obtaining success, and how, even now, the personal element 
cannot be dispensed with, except by entering upon a series of 
costly experiments, which might not end so successfully as those 
which M. Serpollet has gone through. Those who have read what 
I have from time to time published on the self-propelled traffic 
question may think that my views have somewhat changed, and 
that having been in favour of petroleum motors I now prefer those 
actuated by steam. This is by no means the case, because steam 
has always been my favourite, but I have simply discussed vehicles 
as they existed, and until recently the difficulties in the way of 
applying steam to this class of light traffic on highways had not 
been overcome. I still believe that motors employing light or 
heavy ger will have a considerable future, although 
eventually steam is likely to supersede them. For the moment 
electricity is out of the running, but it is quite possible that 
improvements will be forthcoming which will place this agency on 
an equality with steam or even before it. In France, motor 
carriages have been taken up as a kind of sport, and in general the 
class of men who purchase them care little whether they throw 
away £100 or not, It would be risky for the country doctor or 
small tradesman to purchase a carriage without obtaining informa- 
tion, or he would place himself in the position of the man investing 
£100 or £200 in a gold mine, which in some cases turns out good, 
but in the majority of instances the reverse. 

The great and immediate future of self-propelled traffic in 
England will undoubtedly be in connection with trade. The sport- 
ing element of society will never be induced to give up their horses, 
and the poorer gentry and small tradesmen cannot afford to pur- 
chase motor carriages until they are assured that a really satisfac- 
tory vehicle can be obtained. I doubt whether the oil motor carri- 
ages will prove popular in this country in the long run, on account 
of the vibration, which, though it has been somewhat reduced, is 
still there when the carriage is standing or travelling at a low rate 
of speed—a disadvantage completely absent with the steam- 
driven carriage. The steam carriage is also easier to look after, 
cleaner to tend, less liable to get out of order, and far cheaper. 
There will undoubtedly soon = seen on the roads a very large 
number of motor delivery vans for railways, factories, shops, and 
other business houses, for the simple reason that they will not wait 
for the little refinements required in a private carriage, and the 
cost of replacing their vans at a later period will not be an 
important matter. The reason for this is that every motor-wagon 
or cart will be doing the work of from four to six horses per day 
at a far lower cost. The rent of stabling for horses will also be 
saved, and these economies will cover the cost of the van in a 
comparatively short time—say two or three years. The trader 
will not only reduce his expenses but add to his profits, because his 
circle of delivery will be much increased, since his vans will travel 
greater distances. Each van could accomplish a fifty-mile run 
from the shop or warehouse in the course of an afternoon—a 
journey which no one would dream of attempting with horses. 
One other advantage—a motor van can be left standing in an open 
yard, and at the end of a day’s work, may easily be sent to the 
outskirts of the town for shelter, where the rent is low. This point 
does not exist in the case of horse-drawn vehicles, since the horse 
cannot be left standing in the open, and in all weathers. In 
winter especially, heavy traffic will be relieved of a great deal 
of the cruelty to horses which accompanies it at the present 
time, when on a slippery day we see horses losing their foothold in 
all directions. 

To a city like Liverpool, possessed of docks and warehouses, the 
importance of self-propelled wagons cannot be overrated, and rail- 
way companies must keep their eyes open not to permit the new 
method of locomotion to compete with their systems, but on the 
contrary, take advantage of the movement for their benefit. By 
establishing lines of motor conveyances from all their stations, they 
will be able to collect goods and produce to pass over their system. 
For a railway to transfer a number of motor wagons from one 
= to another would be an easy matter compared with moving 

orses and carts, when extra work is required at special points. 
For war purposes, self-propelled vehicles must soon take an impor- 
tant place. England is possessed of splendid roads as compared 
with France, me it is true that inthe latter country fine 
roads are to be found, but in village districts they are paved with 
stone in the roughest manner. Whatever our local authorities 
may say in regard to economy of expenditure in road-making, it is 
a benefit to a district that the roads should be good. Anything 
which will induce eae age to travel through a locality must be an 
advantage, since it leads to more money being spent there; and 
even where this is not the case, good roads must a to increased 
business and a general reduction in the rates and taxes. 

I can picture to myself that in the next ten, or perhaps five 
years, the whole of the heavy traffic, as well as the public convey- 
ances of this country, will be propelled by motors, probably steam, 
instead of by living horse power. Tradesmen and country doctors 
will also have called in this method of locomotion to their aid, and 
those whose occupation requires them to go to daily business by 
rail, will be able tolive at greater distances from a railway station, 
thus paying a lower rent, which will more than compensate the 
expense of the motor vehicle. One of the most difficult points with 
which the Local Government Board will have to deal is that of 
speed. My contention is that since “furious driving” and 
‘‘driving to the public danger” apply to all light locomotives, 
whether bicycle, tricycle, carriage, or wagon, the police have com- 
plete power, in accordance with the Act, to control the traffic for 
the public safety. Consequently, when dealing with speed, only 
one other condition is required, which the new rules will probably 
in some form provide for. It is that the speed of any vehicle, at 
any time, shall not be greater than that the brake may bring it to 
a standstill within a given distance, say 50ft., which is about twice 
the length of a horse and carriage. 

With the development of this new industry, a fresh tie between 
the Colonies and the Mother Country should arise, because there 
must be an enormous future demand for self-propelled vehicles 
in our dependencies wherever roads exist. English industry, at 
the present day, whether due to indolence, conceit, or apathy, has 
thrown away many chances. The money spent on a vast number 
of our everyday requirements is allowed to go abroad in conse- 
quence. I need only give a very few examples. All the most 
improved light machinery or machinery of special design, chiefl 
automatic, must be obtained from America or left alone. All 
celluloid products from America are far superior to those from else- 
where, I might enumerate a long list, but you are probably well 
aware of the truth of what I say. The Act which has become 








An article conceived and partly made in England is sent abroad 
to be completed, because for some reason the work can there be 
done better, or to greater advantage. On its return to this 
country it is labelled ‘‘ Made in France,” or some other country. 
Deliveries are made to the Colonies, where it is at once 
supposed that the whole of the product has been made ina 
foreign country. Colonists are keen-witted, and naturally apply 
for that class of goods tc France or Germany, in order to avoid the 
middleman, although the English firm may not really occupy that 
position. I have heard on all sides, complaints capable of proof, 
that loss of business due to the process mentioned has resulted 
under the Act. It is, therefore, all important that motor vehicles 
intended for export shall be entirely made in Great Britain. 
Although the question of the Merchandise Marks Acts, and Acts 
bearing on the matter, does not come directly,within the subject 
of self-propelled traffic, indirectly it does so, since our common 
ground is to improve the industry of this country, and thereby its 
wealth, which, at the present day, is the only means by which a 
nation can maintain its supremacy. It is for the men of Liverpool 
and other great business centres to do what lies in their power to 
secure for the old country all the trade that they can get, and to 
keep our working classes employed. 

I can only conclude by expressing the hope that all those 
engaged in trade will give motor traffic a fair chance—not by 
rushing into the subject as enthusiasts who spend money without 
regard to profits—but as business men who exercise their judgment, 
and prove by a true balance-sheet, that motor traffic is the right 
thing in the interest of the community, adding not only to the 
prosperity of the manufacturing classes, but extending also a helping 
hand to the working population. 








RAILROADS AND “PUBLIC CONVE.- 


NIENCE.” 


‘* ONE of the very few States that have passed laws empowering 
the Railroad Commissioners to prevent the construction of a new 
railroad, by refusing to grant a certificate, is Maine, and in that 
State the law applies to electric street lines as well as to standard 
railroads. A decision by the Maine Commissioners under this law 
is of interest now because the phrase ‘required for the public con- 
venience’ is somewhat elastic, and liable to have different meanings, 
according to the knowledge, temper, or character of the men 
authorised to interpret it. 

‘*It will be seen that the Maine Commissioners place upon it a 
strict construction. The question whether or not the establish- 
ment of a high-speed street railroad would be useful between towns 
already connected by a standard railroad generally depends 
chiefiy on how well the cars can accommodate people by taking 
them and leaving them nearer their residences ; and in the case of 
a highway well sprinkled with dwellings, with intermediate hamlets 
it is often settled in the affirmative at the outset. The new road 
has an advantage in spite of its lower speed, and would have it 
even without Seanad frequency. But promoters are often ready 
to go a step farther and to establish a new street railroad for 
dwellings yet to be built. They act on precisely the same prin- 
ciple that is so familiar in the West, where, in the process of people- 
ing the wilderness, the railroads have preceded the towns. There 
can be no doubt that new street railroads can quickly create 
business for themselves. It is just here that the Maine Commis- 
sioners, following the Connecticut example, which they cite, step 
in and draw the line. Public convenience may at some future 
time need a new street-car line, but it does not now, and so the 
law is held to forbid the use of the street for such purpose. 

‘Whether, in case of a crowded city like London or New York, 
where, theoretically at least, thousands of people are suffering 
inconvenience, because they are unable to avail themselves of cheap 
suburban homes, the view taken by the Maine Commissioners 
would be equally sound, might be a delicate question ; on this they 
give us no light. 

‘* We do not know what degree of enlightenment prevails among 
municipal officers in Maine as regards the policy of towns and 
cities toward street railroad companies asking new and extensive 
privileges, but unless it is much higher than the average in other 
states, the decision in the present case is undoubtedly just. Rail- 
roads which are built for heavy freight trains and fast expresses, 
and, therefore, cannot accommodate every man at his own door- 
step, must inevitably suffer from the oe of light cars, 
which can be rapidly and cheaply propelled up steep grades and 
around curves of 50ft. radius ; but the least the public authorities 
can do is to see that the competition is not made unfair by unequal 
privileges and burdens. The street railroad has, in its right of 
way, a great privilege, and it is the duty of the public officials to 
see that in the adjustment of the taxes of these new competitors of 
the steam railroads this great advantage shall be compensated for. 
A corporation which has, at enormous expense, provided a railroad 
for the freight and the long-distance passenger traffic of a town 
cannot justly be deprived, without a hearing, of the revenue which 
was counted upon when the railroad was built to support it. It 
would be interesting to learn the effect on the Westbrook-Gorham 
application of compelling it to acquire its own right of way. How 
anxious would the projectors be to build in that case !”—Amerwan 
Railroad Gazette. 


NEW 








EXHIBITION OF MACHINERY AT KiEFF IN 1897.—A report, dated 
September 21st last, has been received at the Foreign-office from 
Mr. H. G. Mackie, her Majesty’s Acting Consul-General at Odessa, 
stating that, according to a report received from Mr. Consul 
Smith, of Kieff, it has been decided to hold an Exhibition of 
Agricultural and Industrial Machinery in that city, from July 1st 
to October 31st, 1897. Awards will not, however, be made for 
machines and implements manufactured out of Russia. 


A CHINESE Mininc ScHEME.—The mineral wealth of the great 
province of Szu-chuan has been described by almost every traveller 
who has visited the province, says the Times. Our Vice-consul at 
Chung-king, in his latest report, mentions what became of one 
scheme for developing it. A wealthy native of Szu-chuan laid 
before the Peking Government a minutely-detailed memorandum 
of the means by which he and those associated with him pro- 
posed to develope the mineral resources of the province by means 
of foreign machinery. The scheme, in its usual official course, was 
referred to the Viceroy of Szu-chuan for a report, and this official, 
taking umbrage at what he called the attempt of a private indi- 
vidual to obtain a complete mining monopoly—that is, a monopoly 
in which the officials would have no share—denounced the whole 
affair, and warned the people of the province by proclamation to 
have nothing to do with the ——— By the same proclama- 
tion the people were informed that the officials will first send 
deputies to various places to report on the prospects of profitable 
mining, and if these are favourable, the officials will make the 
first experiments, and if these are encouraging they will then get 
together a mercantile company to carry on the work. This pro- 
cedure is common enough in China, and has always failed. Itisa 
pity, says Mr. Tratman, that it should be applied in Szu-chuan, 
where the deposits of coal alone might pay off a national debt. 
‘<The seams crop out on all sides in the hills, and are followed by 
the natives in mere burrows, run horizontally, which must be 
abandoned when the seam dips or water is encountered. The 
quality of the output is excellent, but the quantity is necessarily 
insignificant. The development awaits foreign machinery and 
honest management. The salt wells in Szu-chuan afford another 
example of enormous wealth only partially exploited. With 

resent methods a well may take a score of years to sink, and the 
is laboriously hauled np by buffaloes. Simple machinery 
wouid revolutionise the industry.” 
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Lindner’s compound locomotive, which has the slide valve 
perforated in such a manner that steam from the receiver 
penetrates to both sides of the high-pressure piston, equalising 


the pressure against its two faces; the tangential pull is | 


Tel=kf%73—h f73+%4f73 =kF 73. Locomotives 
with Lindner valves obviate the care, expense of mainten- 
ance, and occasional failures inherent to shut-off contrivances 
in receivers, but as the time necessitated for equalising the 


steam pressure against the two sides of the high-pressure | 


piston is appreciable, the driver not infrequently and un- 
necessarily reverses his engine without waiting for the com- 
pletion of this equalisation. 

From Fig. 3 it will be understood that a valve gear, which 
admits of steam entering during nearly the whole stroke of 
the piston, does away with the necessity of a special starting 
valve. The two cranks as they generally present themselves 
at starting—about 45 deg.—are available for work, both slide 
valves being open ; the tangential pull in starting would thus 
beT vg =kKF%3-h,f73 + kf 175, or something near to 60 per 
cent. above the corresponding value in the minimum tangen- 
tial pull of a single-expansion engine or of a compound with 
reliable starting apparatus. But if the start is made from a 
position in which the high-pressure valve closes, the minimum 
starting force is represented by T v g min. = k, F 73 - 
k, F 73, in which k, is approximately 2, on account of the 
low-pressure crank standing nearly vertical, and /, nearly = 
$ ky because of the high-pressure crank being almost hori- 
zontal ; thus T + g min. is still greater than T rv or T x / 
respectively. 

All positions of about 45 deg. in the other quadrants 
of the crank’s revolution show that a valve gear allowing of 
over 90 per cent. cut-off renders a starting apparatus un- 
necessary. As the inlet or starting valves in the ordinary 
system compounds only need to be opened when the valve 
motion is in full forward or backward gear, these contrivances 
become superfluous if replaced by steam inlets perforated 
within the faces of the low-pressure steam chests, and con- 
trolled by a special form of slide valve. This is what has 


Fig. 7. 


Fig.8. 


tion as in ordinary gears, and corresponding to cut-offs of 
13 to 15 per cent. in mid-positions—when working light—up 
to 70 per cent. 

Although valve gears of Allan and Heusinger are em- 
ployed by the State railways, every form of valve gear may 
be used—Stephenson, Gooch, and Allan by small angular 
advances and long links, Joy’s by suitable proportioning of 
the guide lever which decides the maximum cut-off, and the 
Heusinger—Walshaert—by a suitable proportioning of the 
length of link-hanger with the effective length of the link. 

In regular service these engines take loads of 240 tons, 
exclusive of locomotive and tender, up rising gradients of 1 in 
100 at 25 to 28 miles per hour, and on gradients of 1 in 200 
at 404 to 44 miles per hour. 

On another section—Vienna to Eger—trains of 135 tons, 
omitting weight of locomotive and tender, are hauled at 404 
to 44 miles per hour on gradients rising 1 in 100; and the 
same train on level ground, and on inclines of 1 in 500 to 330, 
at 56 to 59:4 miles per hour. The coal—-Astrau—consump- 
tion, in such work is about 261b. per mile, the steam gene- 
rated being 6 1b. to 6$1b. per pound of coal. On the same 
line, at the average speed of 39 miles per hour, the steam 
consumption is 19°11b. per horse per hour. 

In some experimental trials with two coaches only, speeds 
of over 81 miles per hour were made on levels, and with 140 
tons behind the engine, the speed of 674 miles per hour was 
attained. At indicated powers of 900 to! 1000 horses the 
steam consumption was about 211b. per horse per hour. A 
relief valve on the receiver pipe unseats at pressures of over 
804 1b.; its cover, visible in front of the chimney, is perfo- 
rated with two holes for the escape. 

On page 437 we give a diagram of the performance. In 
the diagram A are the gradients, at per thousand (max. 
10-2 per 1000); B, speed in kilometres per hour (max. 96 per 
hour); C, developments expressed in horse-power (scale : 
100-horse power per square of table); D, pressure in atmo- 
spheres ; O, heights above Adriatic level, in metres. 
Distance, 55 miles; load on draw-bar, 168°5 tons; time, 

















































COMPOUND AUSTRIAN 


been done by Mr. Golsdorf in the locomotives of the State 
Railways of Austria. The inlets referred to are shown in 
Figs. 6, 7, 8, and 9, and marked M M. A bore in each of the 
central ribs, cast underneath the steam chest faces, connects 
these inlets by copper pipes, E, /, 1, and E, /, 2—Figs. 7, 
8, and 9—to a T-branch, E, /, from the boiler steampipe, D 
—Fig. 6. The size of these apertures, 7, m, has to be deter- 
mined so that, with the high-pressure valve closed, the time 
occupied by the live steam to reach 731b. in the valve chest, 
&e., is not more than two seconds; such openings would be 
about 1/,in. square in standard gauge locomotives. On the 
regulator being opened, steam is admitted to the high-pres- 
sure chest from the pipe E /:, and by way of the small pipe 
E, /, and the hole m to the low-pressure chest, the hole for 
the direction of advance remaining uncovered during almost 
the whole stroke of the piston, with the machine in full 
forward gear, while the hole on the opposite side is covered 
by the rib S—Fig. 8—cast within the valve slide. 

As with all locomotives the cylinders have to be so dimen- 
sioned that the maximum effort on rising gradients—even 
with the tractive effort bordering upon the limits of adhesion, 
1 to 6 and 7—should be obtained economically with the 
greatest possible room for expansion, three to four fold; the 
openings M M are, therefore, arranged to remain closed when 
a cut-off of 50 per cent., corresponding to the ordinary 
maximum effort, is employed ; if, however, from carelessness 
or other unforeseen cause the pressure is allowed to drop and 
a later cut-off becomes necessary, the uncovering of the 
openings by the slide valve is found to be an advantage, the 
steam thus taken direct from the boiler slightly increasing 
the pressure in the low-pressure cylinder. The introduction 
of live steam by the holes M in the low-pressure valve chest 
reduces the strain on the connecting-rod and pin, because 
steam only enters through them when the crank las reached 
a position—corresponding to 2 per cent, of the piston stroke 
-~in which the tangential momentum equals the frictional 
momentum of the journal. 

In the diagram, according to Zeuner— Fig. 10—of a 
Heusinger—Walshaert—valve motion, it will be se2n that the 
returning low-pressure slide valve closes the openings M M ata 
piston stroke of 85 per cent., and opens them at a stroke of 
11 to 2 per cent. In all starting positions of the low- 
pressure piston from 85 per cent. until the end of the stroke, | 
and thence to about 2 per cent, in the opposite direction, | 
there is no back pressure upon the high-pressure piston, 
because the openings M M are closed. Starting by the high- 
pressure piston alone takes place safely and speedily, for here 
its crank is nearly vertical. The Austrian State Railway 
compounds have valve gears admitting cut-ofis of up to 
92 per cent. without changing the phases of steam distribu- | 
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LOCOMOTIVE—DETAILS 


90 minutes ; coal consumption (total) = 31901b.; per horse- 
power per hour = 30:1 lb.; per mile = 26:4 lb.; water 
evaporation (total) = 2640 gallons; per horse-power per 
hour = 25°3 gallons. Average H.P. = 700-horse. 

To work these engines the drivers are given no instruction 
other than an elementary explanation of the nature of com- 
pound locomotives, and they are all able to manage the 
machines without difficulty. After a service of three years 
no trouble has been experienced with the valves or seatings. 











RELIEF VALVE OR RECEIVER 


Their appearance is always excellent, and the perfora- 
tions in the valve face of the low-pressure cylinders, as well 
as the rib in its valve slide, remain perfectly steam-tight at 
nominal cut-offs of 50 per cent., and the live steam inlet 
tubes, as well as the apertures themselves, show nowhere a 
trace of deposit. The moving parts of the locomotives seen 
on the outside are finished bright, but with this exception 


We append a full table of dimensions, and we illustrate the 
tender on page 436, 


Principal Dimensions—Compound Evpress Locomotive, Designed by 
Mr. Karl Gilsdorf, Royal State Railways of Austria, 








Maximum opening . . 148 sq. em. 





Normal boiler pressure .. .. .. 13 atm. on -% 
Effort of traction at 65 p.c. cut-off .. 6800 kgs. ++ 6°6 tons 
Cylinders— metres. ft. in. 

High-pressure, diameter .. 0°500 i) ee 

Low-pressure, 9s 0-740 ia og Ee 

Piston stroke .. 0°680 Peer a a 

Centre to centre 1°20 ae oe 

Ports— 

High-pressure, length 0°480 - - lL & 

Low-pressure, length 0°580 . 1103 

Width, H.P. and L.P. 0°045 ~ 0 1} 
oe. SURE 6 os: ce ks es =O as 0 3 

Opening of ports at 30 p.c. cut-off 0-011 “~ ss e 

Cut-off at full stroke, 92 per cent. 

Do. do. in mid-gear, 10 per cent. 

Motion— 
Slide valve, lead.. 2... . 0°008 to 0°009 =o a 
a ‘ rods, diameter 0°058 he . 2 

Piston-rod, diameter oe. bs cc. ee ’ 0 3) 

Do. do. do., extension througl 
cylinder covers .. .. .. .. 0°000 me . a 

Length between connecting -rod 
bush centres ee ee = ae 

Crosshead pin, diameter... 0-000 aa een ae 

» » length .. 0-090 en a 
Frames (mild steel, Martin) 
PO RP BO Se ee 9°400 ‘ £0 10 
Width inside at motion plate 0°S70 = . 210) 
” 7" driving wheels .. 1°260 ; 4 1 

(Reinforced with angle plates at 
OO aaa ; » ee. —_ 

Depth at driving wheels. . 0°720 9 cee Ae 

Thickness of plates .. .. .. . 0-030 “ 0 1 

Motion plate to middle of cylinders 2°50 << Os 

Total length over buffers ; 10°067 2 ae 

Platform, width Ca ne eds nn “wu ger we 
” height at foot-plate 1°600 pee » 33 
ea ns buffer beam... 1°220 ae &.& 

Equalising beam-end centres 1°830 Saf “a ee 

Cab 
Maximum inside width... .. .. 2°730 oa 2a 
Roof, height from foot-plate max. 2°300 ee ae 
Wheels (tires, Krupp steel)— 

Driving, diameter .. .. .. .. 2°120 : - 6 
“ axle, diameter... .. .. 0°10 oo = om 
¥ », journals, diameter 0°200 se oe 
.- rs yet length... 0°270 - « 0105 

Driving crank-pins, diameter .. 0°140 0 5} 
Fa “s width of bearing 0°130 0 5 

Centres— 

Driving axle to bogie-truck pin 3°060 oan eer 
ou fee oe ‘ 9 2 
Driving to rear bogie .. .. .. 1°800 8 Sa 
Ul ee eae 2°700 1s ae 
Total wheel-base 7 *300 23 10} 
Bogie truck— 

Wheels, diameter 1°024 B 4} 
0 en ae 2°700 810 
»» journals, diameter .. 0°180 0 % 
R aa length.. 0°240 0 %% 

Frame, width inside cele 8 4} 

» _ lengthoutside .. .. .. 3°800 12 54 

Pin, diameter a Ne aa 0 4s 

ae eee ae _ : os - 

Maximum radial displacement at 
each side of frame ends .. .. 01 

Weights— tons. 

Engine,empty .. .. .. 48°7 
? working order .. 546 

Under driving tires.. .. .. 28°3 

Under truck tires, first pair .. 12°7 

a be second pair 13“ 
Engine and tender in working 
WOME ka ke te oe es ee, HG oo ee =923°0 
Tender— metres. ft. in 
Sides, round-cornered at bottom. 
Length, maximum .. .. .. 5047 oa) se ae ae 
» of tanks 4°500 sme a 
»» Ofcoalscreen .. .. 3°905 Pee ae 

Height from rail of sides, max. 2900 “i 9 6 

Width of sides, maximum 3°100 .? ee 
” ar a Pama Ju, 252 

Frame, total length over buffers... nee 

Wheels, diameter te a ee) ee a & & 

aS centre, first to second ., 1°70 ay 8.8 5 OF 
9 ‘ second to trailing 1°00 cw eet 

Total wheel base tis. Sie ioe ae” = AO as ee Oe 

Weight under each pair (tender 
C_ ) OO CO) ee 5,150 kgs. 5 tons 

Coal capacity 5,300 kgs. 5*2 tous 

Water capacity .. .. 16,750 litres 3685 gallon 

Weight, working trim 38,000 kgs. 37 °4 tons 








Tue Talcahuano, Chile, dry dock has been opened, and 
is ready for the use both of merchant and war ships. The dock is 
656ft. in length, and is divided into two compartments. ‘The 
outer compartment is fron 74ft. 6in. to 87ft. 9in. wide, and a ship 
426ft. long, and with a draught of 30ft. at high tide. The inner 
compartment is from 50ft. 10in. to 60ft. wide, admitting a vessel 
of 278ft. in length, with a draught of 273ft. It is the intention 
ultimately to construct workshops for the accommodation of vessels 
desiring to enter the docks, but at present they must depend 
on either their own resources or those of a neighbouring port. 
Preference is accorded to men-of-war and steamers in right of 





there are no polished fittings, the engine being painted a 
uniform black, picked out with red lines. 





entry. 


Grate — metres. ft. in. 
RO 552) 58° “ew ek 49r eel eee os 8 3} 
Width ab Se AN ee ecko “hi eee Ss 
Area ~-M .. .% 81°22 sq, ft, 

Fire-box— 

Foundation ring to crown at front —1°550 ve eee sh 02 

* - o at back = =1°146 ene oS 
Thickness of walls (copper) ... .. 13;and 16mm. . .. 4} and gin, 
Thickness of tube plate (copper) .. 26 and 16 mm Land lin, 

Boiler, iron— % 
Fire-box shell, length 2°700 ee 
Thickness of plates .. .. .. .. O°015 mw YS 
Barrel, inside dia. of smallest ring 1°30 co a. 2 

» Outside dia. of largest ring 1°450 Car oy 
Tubes, steel with copper ends, Nv. 2 
Length between ites a. | sa oo) a 
po ar ee SPEER 
Diameter outside .. 0°051 ‘ite ee 

Smoke-box 
ee 1°200 - 81 
Diameter inside. . 1°420 ote an ee 
Capacity, cube .. .. 1°900 cu. m,. .. 67 cu. ft. 
Soot pipe, diameter .. 07145 Poa aes, 

Chimney, conical— 

Diameter inside, bottom .. 0°400 1 $3 

Pa * top oss a ee - f 1 6} 
ea Ee ee ee, OS 3 
Height from rail aa hen oe Gee, Joe ee 

Domes— 

Oe ee 0°880 se oes, 
Connecting pipe, diameter 0°300 i ak Oe 
Safety valves, orifice, diameter 0108 ae ee, Oe 
Maximum length of boiler over all, 

ORD sa oe cc ae sav nes Oe <P See 
Axis from veil .. 5. 1. os 3s «=659°68D ce an. Je 
Steam capacity of boiler domes, 

&c., at normal water-level 2°00 cu. m. .. 

Heating surfaces 
MUD. Sco ka Ak se” Seay Soe 
Fire-box ay 
Total .. . 1555 

Proportions — 

Area of chimney ; aes ee? 10 
” tube passages 5. x 192 
” Re Sa oc. os wee 

Blast pipe nozzle— 

Minimum opening 70 sq. em. ~ «« 10°S sq. in. 
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LETTERS TO THE EDITOR. 


Te hold ourselves responsible for the opinions gy our 
eee correspondents.) 





THE INTRINSIC ENERGY OF A GAS. 

sin,—l am much obliged to Colonel Basevi for his letter in reply to 

‘19 but, with due deference, I may say that I do not think the 
ation I have raised can be settled as easily as his letter implies. 
ts the first place, I may call attention to the circumstance that at 
least one eminent mathematician refuses to accept the kinetic 
bombardment theory. He has told me so himself. But apart 
from this, Colonel Basevi’s answer shows how intrinsically weak the 
reply to my argument is. : 

Let me, for the benefit of those who have forgotten my first 
letter, say what my argument is. f 

It is conceded by mathematicians that in order that a gas con- 
fined in a receptacle under pressure should not lose energy, the 
molecules of the gas must come into collision either with a perfectly 
rigid envelope or with one perfectly elastic. If the walls of the 
containing vessel are neither one nor the other, then the molecules 
coming into collision with the wall must rebound with less velocity 
than they impinged, and this means loss of energy. 

Now the walls of any vessel in which we can enclose a gas under 

pressure are neither absolutely rigid nor are they absolutely 
elastic. 1 suggest, therefore, that if the kinetic theory is true, and 
the pressure of a gas on the walls of a containing vessel is due to 
impact of the molecules on those walls, that in time the energy of 
the gas must be lost, and the pressure will fall. To this Colonel 
Basevi says that, although the walls are composed of imperfectly 
elastic materials taken as a whole, yet that the gas molecules in- 
variably impinge on perfectly elastic molecules of steel or whatever 
other material the walls are made of, If this were not the case, 
he says that the doctrine of the conservation of energy would not 
ye true. 
—— this explanation is very difficult of acceptance. It is hard 
to form a concept of a material built up of perfectly elastic 
molecules which is not perfectly elastic itself as a whole, and it 
is not more easy to understand the nature of the process by which 
the gas molecules pick out the right steel molecules. But this 
difficulty in the abstract is greatly augmented in the concrete, 
when we reflect that a vessel of lead will retain a gas without loss 
of pressure just as well as one of tempered steel. Yet this diffi- 
culty is as nothing compared to one which I shall name in a 
moment, and which, unless it can be explained away, is, in my 
opinion, simply fatal to the kinetic theory. But, first, 1 may say 
that I fail to see the connection between the doctrine of the con- 
servation of energy and the suggestion I have made. Much will 
depend, however, on the meaning attached to the words. It seems 
to me, however, that Colonel Basevi argues in a vicious circle. If the 
kinetic theory is not true, then the conservation of energy theory 
is not true; but it is true, therefore the kinetic theory is true. | 
fancy Colonel Basevi is far too good a logician to miss the fallacy 
when thus stated. 

Now for the great objection or difficulty to which I have just 
referred, 

The pressure of a gas is due to the bombardment of the walls of 
the containing vessel by the gas molecules. The motion of these 
molecules is wholly due to heat. Take away the heat and the 
molecules have no longer any motion. 

Colonel Basevi states that the gas cannot lose energy, because 
each molecule rebounds from a perfectly elastic molecule of the 
envelope. How, then, does the gas lose energy by loss of heat ! 
Let me, to simplify our ideas—a very necessary thing in dealing 
with so complex a question—assume that we have one molecule of 
gas and two molecules of enclosing wall, and that the gas molecule 
bounds back and forward between the two metal molecules. So 
long as all these are perfectly elastic, the action ought to go on for 
ever. Let us now cool down the two molecules, and thereupon our 
gas molecule begins to move more and more slowly, and at last, if 
it were possible to reach absolute zero, our unfortunate gas mole- 
cule would lie frozen to death on the floor. The only explanation 
of this phenomenon that [ can think of is that a perfectly elastic 
molecule in the side of the envelope at one temperature is not 
perfectly elastic at another temperature, to which it may be 
objected that the energy of a gas will remain constant at any 
temperature, and is only altered by change of temperature. 

To put the objection into other words, the energy of a gas 
depends for its existence upon the elasticity of the containing walls 
of the vessel, If this be so, how can energy be taken out of a 
compressed air cylinder, say, by putting it into a mixture of ice 
and salt! It appears to me that it is totally impossible, according 
to Colonel Basevi’s explanation, to explain the cooling of a gas at 
all, For so long as the walls of the envelope are perfectly elastic, 
the molecules must rebound with the same virtual velocity as that 
with which they struck. The only way out of the difficulty is to 
assume that so long as the walls of the envelope are kept colder 
than the gas contained, so long will the recoil from the walls be 
less rapid than the impact. But this is to assume that perfect 
elasticity alone will not satisfy all the conditions necessary to the 
life of the theory. 

Put in another way, moreover, this means that unless the metallic 
molecule is of the same temperature as the gas molecule, the former 
is not perfectly elastic in relation to the latter. This is to me, at 
all events, an entirely novel assumption, 

It would be easy to extend this letter, but I fancy I have said 
enough for the moment, and I shall await with interest Colonel 
Basevi's reply. 

The subject of the relations of the walls of containing vessels to 
the gases enclosed within them has never yet been made the 
subject, I will not say of adequate inquiry, but of any inquiry 


whatever. I suggest them as a happy hunting-ground for the 
mathematician, CaRPUS. 
October 26th, 





LOCOMOTIVES WITH LARGE COUPLED WHEELS, 


Sit,—I am glad to see that Mr. Stretton—page 387—has settled 

my question as to the Stockton and Darlington Railway engine 
‘ Belfast.” Ihad myself considerable doubt about the matter, the 
more so because, on referring to another list of the locomotives on 
that line, I found the driving wheels of the “‘ Belfast” were given 
as (ft. only in diameter. 

With respect to Mr. Stretton’s remarks on the speeds of coupled 
engines, I do not for one moment wish to say that the resistance 
offered by the outside rods is of material importance, but that it 
has some influence on the speed there is not the slightest doubt. 
I do not question the possibility of six-coupled locomotives travelling 
at a high rate under exceptionally favourable conditions. The high 
velocities recorded with British engines have usually, if not always, 
been taken while running on down grades with light loads. Mr. 
Stretton, however, says nothing about gradients and loads in the 
two instances to which he refers. Moreover, there is a great differ- 
ence between his speeds of 75 and 80} and the 92 miles an hour 
accredited to the Lake Shore machine. 

Referring to my statement that coupled engines should theoreti- 
ally run faster than single locomotives, my contention is that they 
certainly would do so if the lines were perfectly rigid, because the 
adhesion of the former at high pars may be taken as being 
invariably in excess of the turning moment, in a much greater 
degree than is at present the case with non-coupled engines. But, 
owing to irregularities in the road, the outside rods constitute a 
source of friction for the reasons given in my previous letter. 

onsequently single locomotives, with loads in proportion to the 
Weight available for adhesion, will undoubtedly run faster than 
coupled engines, 1 am quite aware of the advantages which the 
lormer have over the latter as regards easy running and economy 
n fuel consumption and repairs, Il have ridden on both types, and 
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have always found the working of non-coupled locomotives to be 

superior in every way, taking into account the conditions essential 

to a fair comparison. F, W. Brewer, 
London, N., October 22nd. 





Sik,—I think your correspondent has not got all his facts quite 
correctly about the Stockton and Darlington Railway locomotives 
of the Belfast type. There were two engines, Brougham and 
Lowther, with 6ft. 6in, coupled wheels and leading bogie ; these 
had cabs of the American type and were delivered in 1860. e 
Belfast and Saltburn were very similar engines, but the coupled 
wheels were 7ft. diameter, and I believe the cabs were much 
smaller; they were delivered in 1861. The four were fine, handsome 
engines and were all built by Stephenson. The two latter are said 
to have weighed 46 tons in working order. Your correspondent 
must surely be having a sly shot at North-Eastern engines of 
‘improved types.” I should say there has been enough trouble 
with modern wonders without exhuming the hapless infants he 
refers to. The type was known as ‘‘Ginx’s Baby ” ; I think they 
were triplets, Nos. 1238-9-40, coupled wheels 7ft. diameter, lead- 
ing bogies, outside cylinders 17in. diameter by 30in. stroke, and 
other congenital complaints. They were born in 1871 and made 
several attempts to run main line expresses, but only succeeded in 
running themselves toa dead stand in lessthan twenty miles. They 
were heavy engines, weighing 41 tons 3 cwt. in wor ing order. [ 
do not know what became of them, but they were kind enough to 
disappear very quickly. These were succeeded in 1874-5-6 and 7 by 
a type of four coupled, inside cylinder, express engines built by 
the late Mr. Fletcher ; they were all very much alike, cylinders 
l7in, and 26in, stroke, with some slight variations in weight and 
size of wheels. The 1877 engines had 6ft. 6in. coupled wheels, 
4ft. 8in. leading wheels, total wheel base l6ft. 6in., weight in 
working order 38 tons 4 cwt. Of course these engines were far 
short of modern requirements, but they still do the bulk of the 
express work on the line. AN OUTSIDER. 

Darlington, October 27th. 





Sir,—In reply to Mr. R, Graham Lindsay, I beg to say that one 
of the engines mentioned was exhibited at Darlington, in 1875, at 
the exhibition in connection with the Railway Jubilee held in that 
year; and No. 1269 of the same class was illustrated in THE 
ENGINEER of September 24th, 1875. This engine was designed 
and built by Mr. William Bouch, at the North Road Engine 
Works, Darlington, in November, 1874, for working passenger 
trains on the steep gradients between Darlington and Tebay. The 
boiler was 10ft. long by 4ft. in diameter ; copper fire-box, 5ft. 9in. 
high, 4ft. 5in. long, 3ft. 10in. wide. The boiler contained 210 Low 
Moor iron tubes, lin. in diameter, giving a total heating surface of 
1217 square feet. The cylinders were outside, and were 17in. in 
diameter, with a stroke of 30in. ‘The slide valves were pistons, 
13in. diameter, worked by excentrics and expansion links, and 
fitted with patent screw reversing gear, first designed and applied 
by Mr. Bouch, at the North Road Engine Works, in December, 
1864. The engine was also fitted with Bouch’s patent steam 
retarder, which acted on the cylinder pistons as a brake. The 
driving wheels were 7ft. in diameter; bogie wheels, 3ft. Gin. 
diameter ; total wheel base, 21ft. The tender carried 2400 gallons 
of water, and six tons of coal. The steam pressure was 140 1b. and 
these engines are said to have attained a speed of 60 miles an hour, 
with fourteen passenger carriages, horse-power 700, and the con- 
sumption of coal about 28 lb. per mile. I believe most of the 
engines of this class were rebuilt in 1881, and altered to inside 
cylinders 17in. by 2¢in. W. J. BARKER, 

16, Woodsley View, Leeds, October 26th. 





LEADING BOGIES. 


Sin,—I have read with much interest your important leader in 
THE ENGINEER of the 16th inst. Apropos of the question of bogies, 
one of the most remarkable incidents in connection with an accident 
which occurred many years ago may possibly bave been forgotten. 
I refer to the terrible mishap at Penistone on July 16th, 1854. It 
will be remembered that it was primarily caused by the breaking 
of the crank axle ; but the fact remains that, had not the coupling 
parted between the horse box and the brake van, or had the train 
been fitted with an automatic continuous brake, the consequences 
could not have been so disastrous, But there is every reason to 
believe that neither of these possibilities would have been of any 
avail, save for the fact that the engine had a bogie. The onl 
wheels in the whole train, inclusive of the engine and tender, which 
did not leave the rails were those of the bogie, and the engine was 
thus able to follow the contour of the line until brought to a stand, 
after running a distance of 350 yards from the point where the 
coaches went down the embankment, and over 500 yards from 
where it is presumed the fracture of the crank took place. It is 
obvious, therefore, that had the couplings held and the brake been 
an automatic one, there would have been sutlicient time to have 
stopped the train with less disastrous results, more especially so as 
the engine remained upright with its tender and the horse box 
attached, also upright, but with all their wheels off the road. 
These considerations, however, depended entirely on the part 
played by the bogie of the engine, as an engine with a rigid wheel 
base would most likely have completely left the metals on breaking 
a crank axle and side rod, while going at over forty miles an hour 
round a curve, and on a down gradient of 1 in 124. It would 
probably have been overturned immediately, to the inevitable tele- 
scoping of the carriages, before the brake could be applied—or, if 
applied, before it could take effect. F, W. BREWER, 

London, N., October 22nd, 





RAILWAY SPEEDS, 

Sir,—Referring to the recent accident to the Highland express, 
you ask ‘‘if any two engines exist which are capable of running a 
train so timed from Wigan to Lancaster with proper observance of 
the rule as to slack through Preston.” I travelled by this train 
three or four days before the accident, and carefully timed it with 
a chronograph. ‘he 105 miles to Carlisle were accomplished in 
104 minutes, but as there was a signal check outside the station, 
the running time was 103 minutes only, or nine minutes under 
booked time. Preston was passed in 165 minutes from Wigan, 
and the 4} miles to the next station took 5 min. 55 sec., thus 
proving that the ae through Preston could not have been exces- 
sively high, though undoubtedly above the nominal limit. 

The question asked in your article, as quoted above, involves an 
entire misconception of the question at issue. The real question 
is whether Wigan to Carlisle, 105 miles in 112 minutes, was an 
unreasonable timing. The fact that on the night I travelled the 
engines gained nine minutes, and yet passed Preston at a moderate 
speed, shows conclusively that it was not necessary to disregard 
the company’s rules to ro time, but on the contrary, several 
minutes could nevertheless be gained. You, however, base your 
remarks on the time as allowed in the working timetable to pass 
Lancaster, apparently unaware of the fact that the ‘‘ pass” times 
in working timetables, especially on the North-Western, are 
merely pour rire. No railway driver on the system cares two pins 
what times are set down for passing intermediate stations, or 
regulates his speed with the slightest reference thereto. All the 
driver cares about is to arrive punctually at his terminal station, 
and the intermediate times do not trouble him in the least degree. 
In proving, therefore, the Wigan-Lancaster time was impossible, 
you prove the wrong point. What you prove is that the ‘ pass” 
time for Lancaster in the working-book was an absurd time. Put 
so are the pass times for all the other stations on the Lancaster- 
Carlisle section. What you do not prove, and what | have shown 
untrue, is that the terminal times—the only times the drivers really 
regard—were impossible in the conditions laid down. 

To make my meaning clearer, assume that a train is timed to 





take a moderate load, on easy gradients, at an average speed of 
forty-eight to fifty miles an hour. The task is an easy one, and 
yet ignorant clerks in the superintendent’s office may fill in inter- 
mediate times which are absurd and impossible. They may time 
the first five miles for five minutes ; this is, of course, impossible. 
Suppose, however, an accident occurred on this section ; it would 
be absurd to quote the working-book as showing the drivers had 
an unreasonable task. The drivers would never trouble about the 
intermediate time at all, but would take eight or nine minutes, 
whether the working-book said five, three, two, or one. 

As proof of the fact that the pass times on the North-Western 
are merely pour rire, I will quote those of the up day Scotch. 
express. Leaving Carlisle at 12.23, it is supposed to pass Penrith 
at 12.42, and Shap summit at 12.59. As a matter of fact, with 
two engines, it rarely passes Penrith until 12.48, or Shap before 
1.6. In other words, the train makes a loss of six minutes on an 
average on the first 18 miles, according to the working-book. But 
according to fact, instead of fiction, it is running punctually, 
and will reach Preston to time. I could fill a page with similar 
absurdities. 

Whilst, therefore, unable to agree with you that the task set the 
Highland express was unreasonable, having regard to the fact that 
two engines were allowed for a light train, thus neutralising the 
gradients ; the timing was, nevertheless, eccentric in the extreme. 
Euston to Rugby, a piece of road absolutely perfect, was booked 
at a speed unnecessarily low, about 474 miles an hour. But 
Wigan-Carlisle, with its mountainous road, and slack at Preston, 
was booked at over 56.an hour, Why were not the timings exactly 
reversed / Cc. 

November 27th. 

[We have dealt with this question in another place. Our corre- 
spondent’s experience with drivers is entirely at variance with ours. 
If an accident occurred and it was found that the train was in 
advance of the booked time at the point where the accident took 
place, the drivers would find themselves severely compromised 
before a coroner’s jury or the Board of Trade inspector. We 
commend Mr. Stretton’s letter below to “*C.’s” attention.—Eb. E. ] 





Str,—The very excellent article upon ‘“‘ Railway Speed” which 
appeared in your last issue, page 407, has most clearly pointed out 
the great difficulties with which engine drivers and firemen have 
to contend. The article was read at a large meeting of drivers 
and firemen on Saturday evening, and was many times received 
with ‘‘cheers,” and “that is true,” and I have been specially 
asked to ‘write and thank THE ENGINEER for that article.” The 
Preston accident was undoubtedly due to ‘‘impossible booking.” 
No two engines in England can start from Wigan and pass 
Preston at a speed of ten miles an hour, a distance of 154 miles in 
16 minutes. 

The Society of Drivers and Firemen has always waintained and 
urged that it is not fair to the men to book trains upon paper in 
such a way that the work cannot be done on the rails with safety, 
and there can be no question—as you state—that ‘‘it was practically 
impossible to rnn the Highland express up to time without incurring 
serious risk.” However, it must not be supposed that this is the 
only case of ‘‘ impossible booking,” for there are many trains upon 
many lines which never have nor never can be worked to the times 
given in the ‘‘ Working Time Books,” and there are numerous 
cases in which trains which only appear to average 52 miles an hour 
throughout, unless they are run down certain portions of the road 
at fully 75 miles an hour the drivers cannot keep time, and if a 
minute or two be lost up the banks, speeds of over 80 miles an 
hour must be run down, or the train must Le late. 

No doubt the traffic department draws up the time-tables, but 
still any increase of speed is submitted to the locomotive depart- 
ment before being booked. If. therefore, the traffic depart- 
ment asks for ‘‘impossibilities,” the locomotive superintendent 
can put his foot down, and write, as one did across the draft copy, 
‘**T won’t have it.” 

In conclusion, on behalf of the drivers, I have to express their 
thanks to you for your article, page 407. 


Leicester, October 28th. CLEMENT E, STRETTON, 





4 NATIONAL RAILWAY MUSEUM. 

Sixn,—My suggestion for the formation of a national museum 
appears to be an extremely fortunate one, for al! your various 
correspondents approve of it, and certainly it increases in public 
favour as time goes on. When the suggestion was first made by me 
at the Nine Elms coupling trials in 1886, only five chief officers of 
the railways were in favour. In 1890, when brought forward again, 
I only received fifteen letters in favour. However, on this occasion, 
in reply to ninety-one letters which I wrote to the heads of the 
railways, | have up to this morning received eighty-five letters, 
eighty-one in favour of my suggestion, and four, although doubtful, 
cannot be said to be against. 

The difficulty of getting some company or authority to start the 
formation of such a museum has been very clearly shown by Mr. 
Sekon, but I have every hope that it will be overcome on this occa 
sion, as 1 am in communication with a Department of the Govern- 
ment, with the Railway Companies’ Association, and one general 
manager very courteously writes to me that he will bring the 
matter forward at the next meeting of the general managers. 

Although my suggestion has hung fire for ten and a-half years, I 
believe that this time it will result in the formation of the much 
required railway museum. CLEMENT E, STRETTON, 

Leicester, October 26th. 





WORKING ALTERNATORS IN PARALLEL AT HASTINGS. 

Sir,—I notice in your issue of the 9th inst. you mention that 
one of my chief difficulties has been to get Mordey alternators to 
work in parallel. Iam sorry that I should have given you this 
impression, for my experience has been that they work perfectly 
in parallel under all possible conditions ; in fact, I cannot conceive 
of any improvement in this direction. The object of our switch 
gear, of which you gave a description in the issue referred to, is to 
overcome the difficulties which are met with in the parallel running 
of any make of alternator. 

The water evaporation referred to should be 7 ‘8 1b. to 8 ‘2 Ib. of 
water per pound of coal under actual working conditions on the 
heavy watch, viz., from four to twelve o’clock. It is not calculated 
from and at 212 deg. Fah. as stated. L, ANDREWS, 

20, South-terrace, Hastings, 

October 25th. 





A PROBLEM IN METERs. 

Sin,—The following may be of interest. To us the resulis seem 
rather remarkable, having regard to the very different construction 
of the two meters. On November, 21st 1895, we had a Siemens 
water meter and a Kent's water meter fixed in series on a lin. pipe 
supplying water to a factory near here. They remained con- 
tinuously at work until 30th April, 1896. The readings in gallons 
were as follows :— 





Siemens. Kent. 
750,140 .. April 30th, 1896 .. 550,075 
331,570 .. November 21st, 1895 129,122 
418,570 .. 420,953 


Difference 0°569 per cent. 
38, Bennetts-hill, Birmingham, HENRY LEA AND THORNBERY. 
October 20th. 


(For continuation of letters see page 452.) 








Navat. EXGINEER APPOINTMENTS.—Thbe following appointments 
have been made at the Admiralty:—Chief engineer—James M. 
Thompson, to the Forte, to date October 27th. Engineers—George 
Pascoe, to the Hebe, and William H. W. Stewart, to the Hawke, 


to date October 27th. 
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TUNNEL UNDER ST. 
GLASGOW CENTRAL RAILWAY. 


THE progress of the Glasgow Central Railway has been from 
time to time noticed in our columns, whilst last autumn, on 
the opening for passenger traffic of the first section of the line, 
we laid—THE ENGINEER, October 25th, 1895—before our 
readers some account of that portion of the undertaking, 
together with illustrations of the work. The inauguration of 
the line for traffic throughout its entire length on August 
10th, 1896, marks the termination of some eight years’ labour ; 
for as our readers will remember, the Act was obtained in 











VINCENT CRESCENT 


Leaving Glasgow Cross, the line passes beneath Argyle- 
street with a level gradient. As St. Enoch-square is reached 
a slight dip is made; but the gradient is again horizontal at 
the Central Low-level Station. At Anderston Cross a station 
is placed at the junction of Main-street and Stobcross-street ; 
whilst the line, following the course of the latter street, runs 
with flat gradients to St. Vincent-crescent, where it passes 
beneath the City District Railway, Stobcross Station being 
placed at the junction of Stobcross-street and Galbraith- 
street. The line, which hitherto has been running from east 
to west, now takes a sharp curve of 14 chains, and, running 





BELLMOUTH TUNNEL AND 


1888, and after much preliminary work at sewers, &c., the 
railway proper was commenced early in the summer of 1890, 
the first sod being cut on June 11th of that year. 

Without dwelling in detail on the preliminary work, 
we may briefly state that the whole of the sewers in 
the area traversed by the new line had to ke altered so that 
the Central Railway could be constructed. Three large 
intercepting sewers were necessitated by these operations 
amongsé other works, one being no less than 14ft. wide by 
7ft. deep. In addition to sewers, gas, water, and telegraph 
mains had to be dealt with; and generally a sum of about 
£300,000 was expended in these preliminary works. The route 
traversed by the Glasgow Central Railway has already been 
so fully dealt with in our columns—THE ENGINEER, 
October 25th, 1895—that further description of it is unneces- 
sary, and we may confine our attention to that portion 
opened on August 10th, viz., from Glasgow Cross to Dawsholm 
and Maryhill. 





JUNCTION AT STOBCROSS 


beneath Kelvin Grove-street for its entire length, enters the 
West End Park, from which it emerges near the jurction of 


| Park-road and Eldon-street, and, after skirting the river 


Kelvin, is carried across to the West Bank, on which Kelvin 
Bridge station is placed. The line now traverses Great 
Western-road with a rising gradient of 1 in 80, and, passing 
Botanic Gardens Station, passes under the Royal Botanic 
Gardens, at the northern end of which Kirklee Station is 
situated. The route now divides, one branch trending in a 
westerly direction, and, skirting the west and then the east 
bank of the river Kelvin, terminates at Dawsholm; the 
other branch turning eastwards, spanning the river Kelvin, 
and, having its terminus at Maryhill, near the well-known 
barracks there situated. Here the Central Railway ends, 
but the routeis continued by the Lanarkshire and Dumbarton- 
shire Railway, now rapidly approaching completion. The 
same,undertaking, it will be noted from the accompany ing 
map, forms a loop between the Dawsholm and Maryhill 


branches shortly after they divide, and to the south of the 
river Kelvin. The work was divided into four contracts 
The first two of which, covering the construction from 
Dalmarnock to Anderston Cross, have been carried out } 
Messrs. Charles Brand and Son; the third contract — 
secured by Mr. James Young, and extended from Anderston 
Cross to Kelvin Bridge; whilst the remainder of the under. 
taking was allotted to, and executed by Mr. A. H. Boyle, 
The methods of execution having been from time to time 
noticed in THE ENGINEER, it is unnecessary for us to travel 
over ground already traversed, and we may therefore briefly 
—dealing with the section opened on August 10th—touch 
only on the more salient features of the section from Glasgow 
Cross t> the termini. Along Trongate and Argyle-street 
steel girders and brick abutments have been employed, the 
mode of working in this and the brick arch tunnel form of 
construction consisting in piling the streets on either side 
by means of an overhead traveller, whose upper platform 
carried the pile-drivers, boilers, &2., the ordinary vehicular 
traffic passing beneath the traveller, which spanned the 
entire street. Side-trenches were then excavated and the 
abutments built; in the case of ‘‘cut and cover” the surface 
was removed on Sundays and 12in. baulks of timber laid down 
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SECTION OF STATION WITH ARCHED ROOF 


to carry the traffic beneath which operations were carried on : 
in the case of steel girder flooring, the girders were laid on 
Sundays from abutment to abutment, and jack arching was 
built between-them and the street reformed. The Low-level 
Central Station has in its formation very fine quicksand 
heavily charged with water, necessitating care and patience 
and the construction of low-level culverts laid under air 
pressure. 

The foundations of the Caledonian Railway Company’s 
bridge across Argyll-street are encountered in the new Low- 
level Central Station, and cylinders had to be sunk some 
40ft. below street level to afford a sound fcundation, 
whilst the underpinning was performed by walls 13ft. in 
thickness. The Central Low-level Station has two island 
platforms each 200 yards long and 30ft. maximum width, 
the size of the station itself being 1000ft. by a maxi 
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SECTION OF STATION WITH GIRDER ROOF 


mum width of 130ft. The roof is formed of steel girders 
carried on built steel columns, the interior being rendered 
particularly light and attractive by the use of glazed bricks. 

Amongst other difficulties encountered in the section under 
review were old coal wastes met with in Great Western-road 
—see accompanying map. These were underpinned, built 
up, and generally dealt with to suit the requirements of each 
case. Amongst other features of interest may be noted the 
steam driven ventilating fan in Wellington-court, midway 
between the Central and Cross Stations, with an exhaustive 
power of 150,000 cubic feet per minute. The fan was erected 
by Messrs. Walker Brothers, of Wigan, and is similar to that 
erected by this frm for Mansion House Station, London. In 
this connection it may be remembered that Messrs. Walker 
Brothers also carried out the ventilating plant for the Mersey 
and Severn Tunnels. Another point of peculiar interest is 
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TYPES OF COVERED WAY 


the hydraulic signalling at Stobcross, an expedient adopted 
by the engineers to overcome the special difficulty caused by 
the limited area available for sidings, which are in conse- 
quence of great value. The space at command being too 
small for a cabin of requisite size, Mr. Forman designed 
a small cabin, which, whilst occupying but little space, 
has an excellent view of the lines under control, whilst 
the actual levers are placed in a cabin of requisite size, 
hidden away in a recess, no other site being available. 
From the smaller cabin the signalman commands the levers 
in the larger one by means of a series of hydraulic pipes, with 
pressure from an accumulator ranging from 800 lb. to 900 lb. 
per square inch. Every precaution has been taken against 
freezing in winter, glycerine being mixed with the water. 
The installation, which is the first of its kind in this country, 
works admirably, and was executed by the Glenfield Com- 
pany, of Kilmarnock, in conjunction with Messrs. Stevens 
and Sons, of London and Glasgow, signal contractors. Th? 
remainder of the signalling arrangements are worked in the 
usual way, that is, by mechanical locking, but as an addi- 
tional safeguard electric locking has been introduced, so that 
the signalman in any section is unable to allow a second 
train into the block section until the preceding train has 
cleared the section, the trains automatically putting the 
signal behind them at danger should the signalman neglect 
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Fig. 5—VIADUCT OVER RIVER KELVIN AT KELVINDALE 


to do this. An electric generating station is situated at 
Stobeross, and furnishes current both for the mixed yard 
and goods station at that point. At Kelvindale-road the large 
running shed, 300ft. in length, is situated, and will furnish 
accommodation for thirty-six engines. 

Before passing to the stations, the bell-mouth tunnel at 
Galbraith-street should receive some passing comment, not 
only as the junction of the Lanarkshire and Dumbartonshire 
and the Central Railways, but also on account of the difficul- 
ties encountered, and the accuracy necessary in its con- 
struction. No timber centreing was employed, the brick 
arches being formed on sarking boards resting on the ground, 
dressed to shape to receive them, the work being executed in 
sections of half the arch to avoid interruption to traffic. 
Amongst the bridges occurring on the route under considera- 
tion may be noted the viaduct over the river Kelvin at Kelvin- 
dale, formed of two spans of steel lattice girders, with a double 
system of bracing, and a deck floor. The total length of the 
viaduct is 225ft. and its weight 227 tons. The Eldon-street 
road bridge over the river Kelvin is a handsome arched 
structure 73ft. 4in. long, 60ft. wide, and having a total weight 
of 335 tons. 

The stations throughout the line present many pleasing 
features of architectural design; amongst others may be 
noted the Low-level Central Station, connected with the High- 
level Station by a gangway, and having seven luggage hoists. 
The Botanic Gardens Station is furnished with gilded domes, 
and isin the Old English style of architecture, from designs 
by Mr. James Miller. Glasgow Cross Station is surmounted 
by a lofty dome, and is generally a great addition to the 
appearance of the city at this point ; the walls are of freestone, 
and the architectural designs are by Messrs. Burnet, Sons, and 
Campbell. Passing, in conclusion, to some general account 
of the undertaking, the slopes of the embankments and 
cuttings have been formed 1} horizontal to 1 perpendicular, 
whilst to the rough solid rock slopes of 3in. horizontal to 12in. 
perpendicular are given. The whole of the slopes of embank- 
ments and cutings of soft materiai are soiled with 4in. of 
soil, and after dressing and trimming are sown with grass. 

The Portland cement used throughout the contract is 
specified to weigh not less than 1121b. per striked bushel, 
whilst not leaving more than 20 per cent. residue passed 
through a sieve having 2500 meshes per square inch. Samples 
formed of one part of Portland cement and three parts of 
dry standard sand, when 28 days old, during the last 27 of 
which they shall have been immersed in water, were required 
to stand a tensile strain of not less than 1801b. per square 
inch, whilst all Portland cement was delivered at site at 
least one month prior to use, being stored in dry sheds, spread 
on the fioor, and turned over every alternate day till fit for 
use. No Portland cement was permitted to contain more than 
1} per cent. of magnesia, or more than 62 per cent. of lime. 
The cement concrete used throughout the contract consisted of 
one part of Portland cement to six parts of sand, broken 
stone, or bricks, sufficiently small to pass through a 2hin. 
ring; the cement mortar being formed of one part of 
Portland cement to two parts of sand, and to be used within 
half an hour of mixing. The lime mortar was formed of 
one part of lime to two parts of sand. The ‘“ weeping holes” 
throughout the contract have the standard dimensions of 


Sin. by 2in, and in every platform and retaining wall one | 


“weeping hole” is placed for every four superficial yards. 
The steel throughout the undertaking is Siemens-Martin 
mild open-hearth steel, having a tensile strength of 26 to 
30 tons per square inch, with a minimum elongation of 20 per 
cent. on a length of Sin. The customary cold and temper 
bend tests were exacted. The iron employed was required 
to stand 22 tons and 18 tons per square inch with and across 
the grain respectively, and to show an elastic limit of 
10 tons. Hydraulic riveting was performed, as far as 
possible, and no punching of holes was permitted. The 
standard camber of the girders was jin. per 1ft. of span. 
The girders were bedded on tarred roofing felt. The per- 
manent way is formed with Baltic redwood sleepers 11lin. by 
5hin, laid 2ft. Sin. from centre to centre, and creosoted with 
two gallons of oil. The rails are 901b. per yard, steel rails, 


and each chair weighs 461b. The girder work was chiefly | 


carried out by the Brandon Bridge Building Company, 
Limited, of Motherwell, some being supplied by Sir 
— Arrol and Co., Limited, Dalmarnock Ironworks, 
tem ied Messrs. Alexander Findlay and Co., Parkneuk 
ee Motherwell ; Arrol’s Bridge and Roof Company, 
— Germiston, Glasgow; and Messrs. Brownlie and 
Murray, Possil Ironworks, Glasgow. 

,_ Some 25,000 tons of steel girders and 70,000,000 bricks have 
een employed in the undertaking, whose total cost is sbout 14 


millions. The engineer of the workjis Mr. Charles Forman, 
M. Inst. C.E., of Messrs. Formans and} M‘Call, Glasgow, 
with whom is associated Mr. J. Wolfe Barry, C.B., president 
of the Institution of Civil Ingineers, as consulting engineer. 
Mr. Donald A. Matheson, M. Inst. C.E., is the™ resident 
engineer in executive charge of the works. 

A fifteen minutes’ train service having now been inaugu- 
rated each way over the entire route, it may now be fairly 
claimed that the “‘ second city of the Empire” is at length 
provided with an efficient underground railway worthy of her 
growing commerce and rapid extension, and a lasting memo- 
rial to the progressive policy of the Caledonian Railway 
Company and the engineering work of Mr. Charles Forman. 

Turning more particularly in conclusion to the illustrations 
we reproduce, Fig. 1 portrays the Eldon-street bridge over 
the river Kelvin, having a length of 73ft. 4in., a width of 60ft., 
and a total weight of 335 tons. The structure is formed of 
five ribs of mild steel, with handsome external cast iron 
facings. The bridge, Fig. 2, at Stobcross depot, is interesting 
as showing a type of construction largely used throughout 
the Glasgow Central Railway; the girders are of the ordinary 
web pattern, and are carried on built columns of Siemens- 
Martin steel, the flooring being the well-known Lindsay type. 

The Botanic Gardens Station—Fig. 3—shows the use 
of web girders for station purposes. Those given havea 
depth of 4ft., and the glazed bricks between them portray a 
device used very largely throughout the work for increasing 
the light. 

Fig. 4 shows the steel struts to the retaining wall at Dal- 
marnock-road Station. The wall was underpinned and the 
struts are box-shaped girders, secured to the wall by stout 
bolts. The existing London-road branch of the Caledonian 
Railway is shown on the right-hand side of the picture, the 
new Central Railway being beneath the streets. 

The viaduct over the river Kelvin at Kelvindale has a total 
length of 225ft., and a weight of 227 tons, consisting of two 
spanseach of 100ft., Fig.5. Eachspan hastwomain girders 10ft. 
deep, with lattice bracing in double system. The bridge is a 
deck type, and is built throughout of mild steel. The founda- 
tions are rock, and call for no special comment. A feature 
of interest are the polished upper surfaces of the granite 
beam blocks, an arrangement for facilitating the movement 
of the girders. The work in the above five views was amongst 
that executed by the Brandon Bridge Building Company, 
Ld., of Motherwell, N.B. 








BICYCLE MAKING IN JAPAN. 





THE Japan Weekly Mail states that, according to the 
‘* Mainichi,” there are at present four bicycle workshops of note 
in Japan, viz., one in Yokohama, one in Kyoto, and two in Tokyo. 
All were opened some three or four years since; Mr. Kajino’s 
workshops in Yokohama, and Mr. Sasaki’s in Azabu, Tokyo, being 
the pioneers. One other big workshop is that of Mr. Morita in 
Honjo, Tokyo. The output of either shop does not exceed 130 
vehicles or so per annum, the mechanics employed being seventeen 
in one, and only ten in the other. They are not adepts at the 
work, their experience dating only a few years back. At present 
many different kinds of bicycles are manufactured in the work- 
shops of Tokyo and elsewhere, the price of the machines varying 
very much. From a catalogue published by the Morita shop, a 
pneumatic tire of the first class costs 120 yen; a second-class 
machine, 100 yen; but one of special make costs 150 yen. The 
pneumatic tire, being difficult to repair, is not in favour with 
Japanese riders, who prefer substance to fashion. They like the 
solid-tired bicycle, which is more durable and costs less to keep in 
repair. The latter sell, fora first-class machine, at 105 yen ; second- 
class, 95 yen ; third-class, 80 yen ; fourth-class, 70 yen. 

The high, thin-tired machines, though much in vogue formerly, 
are not now so popular, being difficult to manage and very liable 
to get out of order. Their price is comparatively low, a first-class 
machine costing 65 yen ; a second-class, 55 yen ; and a third-class, 
45 yen. Both the Tokyo shops are patronised by the Post-office, 
and one is under the patronage of the Metropolitan Police. 
Generally speaking, bicycle riding is not so popular in Tokyo as in 
Yokohama, riders in the former city being mostly confined to 
employés of mercantile and banking corporations, head clerks of 
large shops, and school teachers, In Tokyo the home-made machine 
and forelgn makes are pretty closely balanced in point of numbers. 
With the increase of riders the patronage accorded to Japanese 
machines is on the increase. t is said that the Yokohama 
Bicycle Works have received an order from America for 100 


| bicycles. 








SHAW AND DITCHFIELD’s BrusH BortNG MacHINE.—The brush 
boring machines noticed in our issue of the 16th inst., as employed 
in the brush factory of Shaw’s Limited, are, we omitted to state, 
made under the patents of Messrs, Shaw and Ditchfield, 






































































THE HARMAN FEED-WATER HEATER. 


THE accompanying engraving illustrates a feed-heater for 
marine boilers, made by Messrs. Worth, Mackenzie, and Co., 
Pheenix Works, Stockton-on-Tees. The Harman feed-water 
heater consists only of two or more coils of copper pipe 
arranged in the smoke-box; the feed-water is passed through 
these coils on its way to the boiler, and the hot gases in the 
smoke-box surround them, the temperature of the feed- 
water being thus raised in proportion to the amount of surface 
given to the coils. These coils give no trouble and require 
little attention when working ; the spiral form of coils freely 
allows the motion to take place, due to expansion and con- 
traction from changes cf temperature without undue strain 
on the joints, and this motion itself prevents scale forming in 
the coils. In most devices for saving fuel it is found that 
the practical saving is less than the theoretical, but with 
feed-heaters this is not found to be the case ; on the contrary, 
in practice it is found that the saving considerably exceeds 
that due to the actual quantity of heat added to the feed. 
Thus in the case of the s.s. Dione, which is fitted with the 
Harman feed-water heater, the theoretical saving would 
be about 7 per cent., but in practice the actual coal 
consumption is reduced from 354 tons to 31 tons, or about 
123 per cent. This apparatus also acts as a circulator; and 
some portion of the saving is probably due to its action in this 
respect, for when fires are lighted in a cold boiler, or when 
fires are put away after being banked for some time, the coils 
commence to draw the coldest water from the bottom of the 
boiler through the valve E, and deliver it again through the 
boiler check valve D at a high temperature. For in half an 
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THE HARMAN FEED-WATER HEATER 









hour after lighting one fire in one boiler of the above- 
mentioned steamer, and before the fire had entirely covered 
the grate bars, the temperature of the water at the outlet of 
the coils was 200 deg., and the rattling of the check valve 
showed the circulation to be most active. 

In the engraving A is the inlet valve from pump; B B, 
heating coils; C, feed valve: D, check valve to boiler ; 
KE, circulating valve, with internal pipe to bottom of boiler ; 
F, safety valve ; G, intermediate valve ; H, feed pipe, 








ENGINE AND CAR PERFORMANCE ON THE 
LOUISVILLE AND NASHVILLE RAILROAD, 
JULY, 1896. 

Tur Louisville and Nashville Railroad in the United States 

has a system aggregating 3045 miles, and monthly reports 

are issued showing the engine and car performance on each 
of the seventeen main divisions, and for the total system. 

From the detailed tabulated statistics for July, 1896, our 

American correspondent has compiled the following interest- 

ing summary :— 

Locomotives. 


- | Pass. Goods. Mix’d — bei Total. 











Number of engines .. ..| 117 270 6: ) 28 532 
Engine mileage .. . .. |451,175 | 739,156) 62,882 309,193 |51,630 1,614,036 
Mileage per engine .. 8856 | 2788 | 2515 | 3188 | 2245 | 3084 
Cylinder oil, pints ..| 5898 | 12,219) 927 | 4901 | 774 | 24,714 
Miles run per pint of cylin- | | | 

der oil . se ee «| 16°56 | 60°49 | 67°83) 63°09 | 66°71) 65°31 
Lubricatir yz oil, pints 21,152 | 36,928 | 2940 | 10,894 | 1973 | 73,887 
Miles run per pint of | | 

lubricating oil.. .. | 21°33 | 20°02 | 21°39} 28°38 | 26°17} 21°84 
Waste, pounds .. .. ..| 2287 | 2860 287 | 1578 | 189 7201 
Miles run per pound of 

waste... .. . |197°28 258°45 219°10)195°94 273°17| 224°14 


Cost of oil and waste £..| 186 | 305 | 25 | 107 | 18 641 
Cost of 100 miles, pence .. | 10°31 | 10°31}| 9°814| 8°63} | 8°61 9°93 
Coal, bushels * 1844,112 | 982,000) 40,968|174,648 34,114 1,575,84 





Coal’ per 100 miles sun, Tb. | 61°02 106°28 | 52°12/ 45°19 | 52°86) “78°11 
Engine shed expenses 
Wey E .. 6s ae 1300 | 2215 | 180 _ _ 3686 
Supplies, £ .. .. ..| 133 233 22 95 -- 482 
Cars. 
Passenger. Goods. 





Car mileage .. .. .. 
Lubricating oil, pints.. .. .. .. 
Lubricating oil, miles run per pint 
Grease, pounds dentate hal be 
Grease, miles run per pound .. 
Waste, pounds .. .. .. «: 
Waste, miles run per pound 


1,921,356 
27,67 

















Cost of oil, grease and waste, £ Cyne: 155 
Ditto per 1000 miles, pence ——" 
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STEPHENSON’S WATER INTAKE STRAINER. 


Ar waterworks it is necessary to employ a number of men 
to keep the strainers in the intakes clear of rubbish, consist- 
ing of dead leaves, twigs, and various other matters which 
should not be allowed to get access to the filter beds. The 
wages of these men represent an item ofexpense, but the intake 
strainers and the men together cannot wholly prevent the 
filter beds receiving much dirt—diverse in its nature, but 
always objectionable. 

Ve illustrate an exceedingly simple apparatus, which has 
met with much favour in Australia. It consists essentially of 
a small blast, which is caused to rotate by the incoming water, 
and a covered screen of wire, through which the water passes. 
The screen intercepts dirt, and is kept clear by a series of stiff 
brushes fixed to the bucket boards of the water wheel. The 
rubbish is swept down to a receptacle from which it can be 
readily removed. 

Fig. 1 isa sectional elevation, and Fig. 2 a plan, witha 
portion of the coarse grating broken away for clearness. A isa 
box or casing. C, D, and E are segmentary wire gauze 
screens. F is also a gauze screen forming an inclined step- 
down to a flat screen G. This latter screen G has a wider 
gauze than the first, and is removable from its place by eye- 
lets Gl. Under this is another screen H formed of finegauze. 
A! is an exit passage for the purified water. I is a door in the 
side of the casing A. J is the inlet spouting or shoot for the 
water to enter the machine. 

K is a shelf terminating in 
a lip. L is a horizontal 


Queen’s glorious reign. As isgenerally known, the great exhibition 
| of 1851, for which the Crystal Palace was designed and erected in 
| Hyde Park, was the outcome of the genius of the Queen’s illus- 
| trious Consort, and the fact that her Majesty and his Royal High- 
ness Prince Albert took a deep interest in the re-erection of this 
world-renowned building on its present site at Sydenham—her 
Majesty opening it with great State ceremonial on the 10th June, 
1854 — renders its selection for this unique commemoration 
singularly appropriate. Arrangements are being made for a great 
loan exhibition, to be known as the Victorian Loan Exhibition ; this 
it is intended to open on May 24th—the anniversary of her 
Majesty’s birthday-—will illustrate, by historical and modern speci- 
| mens, original models and practical examples: (1) The famous 
inventions in the arts and industries of the last sixty years. (2) The 
naval and military services, 1837-1897. (8) The fine arts of the 
| Queen’s reign. (4) The national sports, pastimes, and recreations 

of the Victorian era. (5) The Colonies and Dependencies. The 

fetes and loan exhibition will be preceded by a series of popular 
lectures, demonstrating the advancement made during her 

Majesty’s reign in the more important branches of art, science, 
| letters, and industries. These lectures will ba delivered on 
| Wednesday evenings, in the Crystal Palace Theatre, and will be 
| illustrated by brilliant experiments or limelight views. 
| The available space for the Famous Inventions Section of the 
| exhibition being limited, the exhibits will be restricted to thos 
| inventions that have been most conducive to the development of the 
| commerce, wealth, and prosperity of the nation ; those, for instance, 


connected with electricity and telegraphy, heating and lighting, 
hygiene, labour-saving machinery, locomotion, photography and 
its applications, printing machinery, textile industries, utilisation 
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FE, to be lifted or removed 
from their position. The 
manner in which the ma- 
chine works is as follows: 
The water to be cleansed 
from leaves, grass, insects, 





or the like, enters the appa- 
ratus by the spouting or 
shoot J, and wholly or 
partly pours into one or 
more of the lateral buckets 
O. This action will set the 
wheel N into motion, the 
buckets meanwhile filling 
and discharging their con- 
tents against and over the 
curved screens C, D, and E, 
and to a less extent the 
inclined screen F. The 
water immediately filters 
away through the strainers 
C, D, and E, leaving a de- 
posit of impurities upon 
the face of the screens. 
The impurities are quickly 
removed from the screens 
by the cleansing or sweep- 
ing action of the brushes 
P in their revolution with 
the wheel, as shown in 
Fig. 1. It will be noticed that these brushes are set alter- 
nately, so as to slightly overlap one another’s work, and 
so arranged that with one revolution of the wheel N the 
brushes collectively will have swept the whole of the surfaces 
of C,D,and E. The wheel revolves at some considerable 
speed and causes the said brushes P to eject all the collected 
matter from C, D, and E on to the wider gauze screen G. 
Here the leaves or other matter can roughly drain before 
being removed ; this is effected by opening the door I, and 
raking such matters out with any convenient instrument. 
From time to time the screen G may be lifted out by the 
eyelets G! for cleaning or repairs. Any matters which may 
have passed through the larger orifices in the screen G can 
then be conveniently removed from the lower and finer screen 
H. The purified water, after having found its way through 
the gauze screens C, D, and E, passes along to and out of the 
passage A. 

The Stephenson strainer has been in’use for some time at 
the Geelong Waterworks, and its performance has recently 
been made the subject of a report from the Public Health 
Department, from which we learn that the water passing 
during a period of forty-six hours into the Geelong water 
pipes was directed by Mr. P. Paterson, the reservoir keeper 
at the Anakies, through Stephenson’s automatic cylinder 


rotary strainer, on the ist, 2nd, and 3rd of March, and that | 


a large tub full of vegetable and animal refuse was thus 
strained off. The quantity of water treated was 2,875,000 
gallons. The weight of wet refuse removed by the strainer 


was 811b. 40z., which was found to consist, on analysis by 


the Government analyst, of—Water, 59]b. 47 0z ; organic 
matter, 19 lb. 19 oz.; inorganic matter, 2 Ib. 58 oz.; the 
organic matter forming 23°6 per cent. by weight of the con- 
tents. In addition to this,a great variety of animals and 
insects was found in the refuse, such as beetles, spiders, 
centipedes, earth worms, a rat, a fish, as well as a large 
amount of rabbit dung, rat dung, and so on, so that the 
organic matter was by no means solely of a vegetable nature. 
The apparatus is now being introduced into this country by 


Mr. L, A. Birtchnell, whose London office is that of Messrs. | 


Gordon and Gotch, St. Bride-street. 








GREAT VICTORIAN LOAN EXHIBITION, 
CRYSTAL PALACE, 1897. 

THE directors of the Crystal Palace have decided to devote the 
entire resources of their vast establishment during the summer of 
1897 to what they hope will prove to be a thoroughly national 
commemoration of the completion of the sixtieth year of the 
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of natural forces, utilisation of waste products. 

The Naval and Military Section will comprise: Historical naval 
loan collection, historical military loan collection, naval and mili- 
tary paintings, naval models collection, military models collection, 
historical relics, collection of war trophies, military weapons and 
equipment, Arctic exploration exhibits, ambulance exhibits. 
There will also be a Fine Art Section, including loan collection of 
celebrated pictures. There will also be a Sports and Pastimes 
Section, and a Colonies and Dependencies Section. 

In the course of lectures demonstrating the progress made in 
science, art, letters, and industry in the Victorian era, amongst the 
subjects and lecturers already arranged are :—The lecture given on 
Wednesday, October 28th, on ‘‘The History of the Queen’s Reign,” 
by Justin McCarthy, Esq., M.P. ; Wednesday, November 4th, at 8, 
‘*The Newspaper Pressduring the Queen’s Reizn,” by A. E. Fletcher, 
Esq., late editor of the Daily Chronicle; Wednesday, November 
llth, at 8, ‘‘The Working Classes of Great Britain-—Sixty Years’ 
Progress,” by George Howell, Esq., F.S.S. ; Wednesday, November 
25th, at 8, ‘‘ Literature and Poetry during the Queen’s Reign,” by 
Richard Le Gallienne, Ezq. ; Wednesday, December 2nd, at 8, 
«Sixty Years of Drama,” by Forbes Robertson, Esq.; Wednesday, 
December 16th, at 8, ““The Queen’s Army and Navy,” by ‘I’. Miller 
| Maguire, Esq., LL.D. ; Wednesday, February 24th, 1897, at 8, 
‘Sixty Years of Sport and Pastimes” ; Wednesday, March 3rd, 
at 8, ‘Sixty Years of Astronomical Research,” by Sir Robert 8. 
Ball, LL.D., F.R.S., Lowndean, Professor of Astronomy at the 
| University of Cambridge; Wednesday, March 10th, at 8, 

‘* Electrical Discoveries and Inventions during the Queen’s Reign,” 

by Professor Silvanus Thompson, D.Sc., F.R.S.; Wednesday, March 
17th, at 8, ‘‘ Photography and its Applications during the Queen’s 

Reign,” by Captain W. de W. Abney, C.B., D.C.L., F.R.S. ; 

Wednesday, March 24th, at 8, ‘*Sixty Years’ Advancement in 

Hygiene” ; Wednesday, March 3l1st, at 8, ‘‘Sixty Years’ Triumphs 

of Engineering” ; Wednesday, April 7th, at 8, ‘‘ Sixty Years of 
| Railways and Locomotion,” by W. Worby Beaumont, Esq., M. Inst. 

C.E. ; Wednesday, April 14th, at 8, ‘‘ The Queen’s Colonies and 

Dependencies,” by W. Herbert Jones, Esq., F.R.G.S.; Wednesday, 

April 21st, at 8, ‘The Queen’s Parliament, 1837-1897” ; Wednes- 

day, April 28th, at 8, “‘Sixty Years of Music”; Wednesday, May 








5th, at 8, ‘'Sixty Years’ Advancement in Fine Arts.” 
THE COTTON INDUSTRY IN JAPAN. 


A RECENT article in the Japan Weekly Mail was devoted to 
demonstrating the bright prospects of the cotton industry in the 
| East. Quoting from an article by Mr. Masuda, it states that, after 
sketching the history of cotton manufacture in the West, that 
| gentleman proceeds to show how important is the position these 
| goods occupy in the markets of the East. In 1895 the imports of 
cotton fabrics constituted over 30 per cent. of the total imports 
into China, and a little above 11 per cent. of the total imports into 


| Japan; in 1890 they were over 51 per cent. of the imports into 


Hong Kong ; a little below 10 per cent. of those into Singapore j 
1894; and in 1894 over 34 per cent. of those into Bombay can 
over 40 per cent. of those into Korea. whe 

Cotton fabrics being such an important factor in the im ort 
trade of the East, Mr. Masuda argues that any country that : , 
plies the largest amount of them controls the Eastern markets, i a 
gives a lengthy account of the development of cotton spinning and 
weaving in England, and concludes with some interesting observa 
tions on the prospects of cotton weaving in the East. Mr. Masuda 
is of opinion that Japan will have no difficulty in becoming 
leader among cotton-weaving countries. To demonstrate this be 
vefers to the astonishing progress that the allied industry, spinnj ; 
has attained in recent years, and observes that with respect to ie 
relative advantages England and Japan enjoy in regard to carry. 
ing on this industry and exporting the output, Japan is better 
situated than England. In the first place, neither has an advan. 
tage over the other in the matter of procuring raw cotton and 
coal, though in machinery, skill of mechanics, and cheapness of 
meeny England enjoys the greater advantage as compared with 
Japan. 

It must, however, be remembered that machines are easily pro. 
curable, that after the lapse of, say, ten years, Japanese mechanics 
judging from their characteristic skill in handicrafts, will become 
just as adept as the English mechanics, while as to cheapness of 
money, the matter need not cause any serious anxiety since the 
rate of interest will attain a world-wide level, with greater develop. 
ment of means of communication and systems of exchange. hen 
as a set-off to the advantages that England now enjoys, Japan is 
close to the doors of the greatest. market for cotton fabrics in the 
East, and has, besides, command of the cheapest labour, 

In short, Japan is already qualified to enter the markets now 
monopolised by England, or at least to speedily become a leading 
cotton-weaving centre. Mr. Masuda thinks that, after Japan 
China will enter the same industrial field. Thus far, the oppres. 
sive policy of the Government and the ignorance of the people 
have acted as deterrents to the development of new industries in 
the interior of the Middle Kingdom, Pat when, as the result of 
the Shimonoseki Treaty, Japanese capitalists and others start 
manufactories on Chinese soil, and when Chinese capitalists. who 
are at present troubled by the lack of safe channels of investinent 
discover how profitably and safely a manufacturing business can 
be carried on, in all probability they will hasten to invest in manu- 
factures, and with characteristic shrewdness will attempt to push 
the industry to greater perfection and avail themselves of the 
cheap and diligent labour of their countrymen. The precedent 
afforded by the extraordinary development of filatures owned and 
managed solely by Chinese is an indication that China may one 
day become a great cotton-weaving centre. 








AUTOMATIC DISINFECTOR. 


Tuk accompanying sketch represents a section of T.ze's 
disinfector. The cylindrical vessel shown, measuring about 
din. high by 3in. diameter, and containing the disinfectant, 
is immersed in the tank from which the water supply is 
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drawn, so that with each flush a small quantity of the 
disinfectant is syphoned out. The apparatus is made by 
the Lee’s Automatic Disinfector Company, 93, Northumber- 
land-street, Liverpool. 








CATALOGUES. 


Schiiffer and Budenburg, Magdeburg-Buckau, London and 
Manchester. — Pocket catalogue of the whole of this firm's 
manufactures, including many novelties. There is a very handy 
appendix of useful tables relating, among other matters, to the 
specific gravity and heats of liquids, solids and gases ; the strength 
of materials ; properties of saturated steam, and water condensation 
in castiron steam pipes. 

The Lilleshall Company, Shropshire.—Nicely bound book of pig 
iron and of sections and sizes of rolled iron and steel. It is 
interesting to note that the equivalents of various sizes and sections 
are given in millimetres for the benefit of buyers who employ 
the metric system, a feature which might be reproduced more often 
in catalogues. 

Dick, Kerr aad Co., London and Glasgow.—Tramway catalogue 
containing particulars of steel girder rails, points, crossings, trani- 
way cars and engines, together with patented systems of permanent 
way. Lotterpress, illustrations, paper, printing and binding are 
alike excellent, while some of the illustrations are extremely 
interesting. 








Tue latest development in Canadian electric railway 
work is the equipping of the Aylmer branch of the Canadian Pacific 
Railway with electric service. This line extends from Hull, a 
suburb of Ottawa, to Aylmer, where it connects with the Pontiac 
Pacific Junction Railway. The traffic has been far beyond expecta- 
tions, and the train service has increased until there are now running 
36 regular trains each way per day, besides special excursion 
trains. Power is obtained from Deschesne Rapids, where the lake 
of the same name empties itself into the Ottawa River, at a point 
midway between the termini of the road. The turbine wheels 
operate under a head of 9ft. Four 60in. wheels are now installed, 
and space is provided for two more. By means of ‘‘ Barbour. 
water-wheel regulators, the current output of the generators 1s 
automatically kept constant by cutting in or out dead resistance 
as the load varies on the line. By this means the speed of the 
machines is kept constant, and the variation in voltage is held 
within a very close limit, says the New York Electrical Engine’ 
All the cars are mounted on double trucks, and are each equipped 
with two G. E. 1200 motors, with K. 21 controllers, A !oco- 
motive, the first of its kind operated in Canada, is used for the 
through freight service. It weighs something over 20 tons, and is 
provided with double trucks, each axle being equipped with a 
motor, As all the wheels are driven, full tractive advantage 18 
obtained from the total weight, and a drawbar pull cf 10,060 Ib, 
can therefore be exerted, equivalent to the power of the average ”” 
or 40-ton steam locomotive, This was destgned and built by the 





Canadian General Electric Company. 
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RAILWAY MATTERS. 


‘ue highest points of the three Swiss railway tunnels, 
PR Gouin st. Gothard and the Simplon, are 1249 *70, 1154 °60 
and 705'20 metres above sea-level respectively. 


Tur last rail has been laid on the Toledo extension of 
the Flint and Pere Marquette Railway, which runs from a point 
31 miles north of Monroe, Mich., U.S.A., to Alexis Junction, Ohio, 
18 miles, connecting there with the Ann Arbor road, which will 
furnish an entrance into Toledo. 


From March isi last the Great Indian Peninsular and 
Southern Mahratta Railways combined to reduce the rates for 
goods to and from Bombay, vi Poona. According to the Acting 
British Consul at Marmagao, Goa, this will seriously affect the trade 
of that port, and the matter is under the special consideration of 
the Portuguese Government. 


Lian railways, as defined and regulated by the law of 
July 28th, 1892, are increasing in number in the consular district 
of Dantzig. The Government for the first time has granted 
assistance—about £250,000—towards constructing four lines, 
and the railway companies have also promised assistance. It is 
calculated that for £100,000 a light railway fifty miles in length 
can be made, 


Aw accelerated service has been introduced on the main 
line between Ajaccio and Bastia, Corsica, shortening the duration 
of the journey to six and a-quarter hours, This brings Leghorn and 
‘Tuscany within sixteen hours of Ajaccio, and this time might be 
considerably shortened were any endeavour made to adjust the 
train service to that of the steamers. Surveys have been made for 
lines from Bastia to Cap de Corse, with terminus at Kogliano ; 
Folleli to Orezza, Ajaccio to Vico, and a concession granted 
for the first named. A steam tramway from Bastia to Erbalunga, 
on the east coast of the Cap de Corse, will probably shortly be 
commenced. 


TxE SrupLon tunnel, which will pass under the massive 
rock of Monte-Leone, from Brique, in Switzerland, to Isella, in 
Italy, will be 19,731 metres in length, and attain at its highest 
point an elevation of 705 “20 metres above the level of the sea. The 
chief difficulty to overcome is the temperature, which in the in- 
terior rises to 40 deg. C. There will be two tunnels running parallel 
with each other at a distance of 17 metres, the first to be 
finished completely, and to occupy an ordinary broad gauge line, 
whilst the second will for the present only constitute a gallery, 
with a view to its being pe Pnmed into a second tunnel when the 
traffic may demand it in after years. The motive force for con- 
struction will be furnished at Brique by the Rhone, and at Isella by 
the rivers Divera or Caisasca. 


A new composition brakeshoe for railway purposes that 
has shown some very excellent results during recent tests, is being 
introduced in America by the Kinzer and Jones Manufacturing 
Company, Pittsburgh. This shoe consists of a cast iron shell 
filled with composition material. The composition consists of cast 
iron borings, carbon in the form of charcoal, asbestos, resin, black 
lead and linseed oil. These materials are put in the shells under 
heavy pressure. The shoes are then baked in a furnace at a high 
temperature. With]this shoe, says the Railroad Gazetic, is used a 
brakehead and connections, which provide for a steel spring behind 
the shoes, so that the braking pressure is transmitted by means 
of the spring to the shoe and forms acushion. This spring takes 
up the vibration and chatter and equalises the pressure on the 
shoe, hence increasing its life. 


Mr. T. C. Suarp, of Birmingham, in a recent communi- 
cation dealing with the railway and water carriage systems of South 
Staffordshire, and their effect upon the track and commerce of the 
district, says:—‘‘There are 160 miles of canal between South 
Staffordshire and London, twelve only of which belong to or are 
under the direction of a railway company, who share 33 per cent. 
of the through tolls for this short distance, leaving the remaining 
67 per cent. for the distance of 148 miles. This is the way in 
which independent canals are crippled. The railways have gener- 
ally command of the waterways in the vicinity of the large works 
and the mines, and charge more than six times the rate for their 
portion of the work than that left for the free company. The 
companies always go upon the principle of charging what the 
carriage will bear, instead of what the traffic will bear.” 


AT present there are in use in America from 150 to 
200 miles of street railway track, the joints of which have been 
all welded, either by the electrical or the ‘' cast-welding ” system, 
so that the rails are actually continuous. As to the success of 
this system, the testimony is rather conflicting; but the fact 
appears to be that the difficulties encountered have been no more 
serious than might naturally be expected to accompany so novel 
a departure from usual practice. The cast-welding system 
promises to supersede the electric welding system, says the 
Engineering News, because it produces as good or better results 
at a less cost. Unless some further trouble should develope, or 
those already found should prove more serious than they thus 
far have done, it seems quite probable that the street railway 
track of the future will have a continuous rail, at least wherever 
it is laid in paved streets, 


A CORRESPONDENT in an American railroad contem- 
porary, writing on the subject of outer rail elevation on curves, 
gives the following figures :— 
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Way should an electric car be more severe on the rails 
than a steam locomotive? asks the American Engineering News. 
Take, for ge oe a modern high-speed steam locomotive for 
heavy service. There isthe driving wheel, 6ft. or more in diameter, 
the weight of half the driving axle, and one excentric, the weight 
of the axle-box and part of the spring, and finally the weight of 
the parts attached to the wheel, which, in case of the main driver, 
are the crank pin, counterbalance weight, half the weight of the 
parallel rod, and more than half the weight of the connecting-rod. 
When we have summed ~ all these weights, we find a total load 
on the rail not supported by springs, which may equal or exceed 
the load that is not spring-supported on an electric car-wheel tread. 
Further, the electric var may run at an average speed of eight or 
ten miles per hour, while the locomotive averages three or four 
times this ; why, then, should not the locomotive be more severe 
upon the tracks than the electric car! Again, it is to be remem- 
bered that the cable railways also experience more or less trouble 
with their track joints, though not as much as the electric lines 
It would appear from this that the conditions under which street 
railway track is laid and maintained may have something to do 
with the joint difficulties, Perhaps the fact that on a railway in 
a paved street the joints are let alone until their condition becomes 
so bad as to compel the removal of the paving to make repairs 
has something to do with the troubles experienced. On steam 
railway lines, as is well known, the way to keepa track in good 


aac is to constantly take the ‘stitch in time” that saves 








NOTES AND MEMORANDA. 


Tue following is the specification of the steel rails used 
in Syracuse, U.S.A., for street railroad purposes :—Carbon from 
‘53 to ‘63 ; phosphorus not to exceed 095; sulphur not to exceed 
‘07 ; manganese, ‘80 to 1°00; silicon, ‘10 to 12. The rails are 
60ft. long, 9in. high, and of the half groove section. 

THE entire personnel of the Russian Navy on service 
afloat this year, according to the Grazhdanin, consists of over 
32,477 men, including 14 admirals, 265 executive officers, 748 
commissioned officers, 98 warrant officers, 104 gunnery officers, 
241 navigating officers, 4 engineers, 5 naval architects, 135 
surgeons, 168 stewards, 37 chaplains, 476 aspirants, and 29,850 
seamen, 

Corrrr sulphide precipitated in the presence of free 
acid is found to be contaminated with free sulphur ; when, how- 
ever solution of copper sulphate in known excess is added to a 
solution containing a known ——_ of hydrogen sulphide, the 
weight of precipitate obtained indicates the composition CuS 
According to the Chemical News the existence of a 
of this composition has been disputed, 


From a recent Consular report we learn that most of 
the olive oil extracted in several districts in Persia is made into 
soap on the spot. The proportions of materials used are lime four 
parts, alkali ten, olive oil twelve, and salt one. Since the price of 
oil has risen suet is added in equal proportions to the olive oil. It 
is said that the soap made with the addition of suet is, when kept, 
of an excellent quality, and well adapted for washing clothes, and 
all rough work generally. 


Tue weekly return of births and deaths in London 
and thirty-two other great towns, issued by authority of the 
Registrar-General, shows that the deaths registered last week in 
thirty-three great towns of England and Wales corresponded to an 
annual rate of 17°6 per 1000 of their aggregate population, which 
is estimated at 10,846,971 persons in the middle of this year. The 
towns in which the rates were highest are Preston and Salford, and 
those in which the rates were lowest Brighton and Croydon. 

M. Paut Fontin communicates to the Hecho de Paris 
some account of the recent trials with the 6in. howitzer placed for 
experimental purposes on board the Dragonne. High explosive 
shells were used, dye being fired at anchor, and five under way at 
a range of 5200 metres, and with a swell which gave a roll of ten 
degrees. All fell within a rectangle of 400 metres, which, he says, 
would have done serious damage to a fort ashore, while gun-fire 
would probably have been ineffective against so small a vessel. 
The Army and Navy Gazette says that further trials are to take 
place next month against the old Panama transport at a range of 
100 metres. 


Ir is a striking indication of the rapid abandonment 
of wood as a shipbuilding material that more than half—to be 
exact, 106,900 tons—of the 204,000 tons of shipping built in the 
United States last year was of steel construction. Not only 
steamers, but tugs and barges are now very largely built of steel, 
says the American Manufacturer, and the next natural step will be 
its application to the heavy sailing freighters for coastwise 
trade. Some of the latter four-masted schooners are upward of 
1500 net tonnage, and about 250ft. long. The rigidity of frame 
which the use of steel gives is a valuable quality in vessels of 
these great dimensions, 


Herr E. Hacenstock, of Dalhhausen, recently told the 
members of a (serman technical society that in the Rhenish- 
Westphalian district alone about 6,000,000 tons of coke are now 
produced and consumed, for which 8,000,000 tons of coking-coal 
are required. If only 1 per cent. of ammonia — be regarded 
as recoverable on an average, it will be seen that a quantity of 
80,000 tons of this substance can thus be recovered yearly ; and, 
at the low price of 1 mark per kilogramme of nitroger, amounting, 
with a 20 per cent. nitrogen content in the ammonia sulphate, to 
200 marks per ton of this salt, the total saving would be 16,000,000 
marks, or about £800,000. 


SEVERAL successful experiments of scientific kite-flying, 
for the purpose of exploring the upper air, made during the past 
summer at Mr. Rotch’s observatory at Blue Hill, near Boston, are 
reported in a recent issue of our American contemporary, Science. 
The kites used were of the tailless and the box patterns, provided 
with registering instruments specially made by M. Richard, of 
Paris. The altitudes reached are determined in three ways—by 
theodolites, by the angle and length of the kite line, and by the 
barometric pressure recorded. The height of one mile was ex- 
ceeded on six occasions; on July 20th, at a short distance above 
the earth, the kite entered a cloud in which the humidity reached 
saturation, while after a further ascent of about 2500ft., the air 
was found to be much dryer. On August Ist the recording instru- 
ment reached an altitude of 7533ft. above sea level. The tempera- 
ture at the maximum altitude was 20 deg. less than at the observa- 
tory—640ft. above sea level—while the relative humidity showed 
variations of 30 to 80 per cent. The results obtained from these 
investigations at Blue Hill, says Nature, are attracting much 
attention. 


Mr. Epvarp DonatH has repeated Bourgeois and 
Schiitzenberger’s apo with a view to throwing further 
light on the chemical analysis ofiron. He has treated large lumps 
of spiegeleisen with sodium-copper chloride solution, then with a 
ferric chloride solution previously acidified with hydrochloric acid, 
and finally with very dilute hydrochloric acid ; a brown residue was 
obtained, which, on treatment with nitric acid, yfelded nit: - 
phitoic acid, to which Bourgeois and Schiitzenberger have ascribed 
the formula (,.H)-(NO,)0,;._ It is readily soluble in water, yield- 
ing a deep black solution ; the ammonium salt yields even deeper 
coloured solutions. The barium and lead salts have also been pre- 
pared ; both are insoluble in water, and could not be obtained in 
a crystalline form. The author has also repeated De Koninck’s 
experiments, and has treated spiegeleisen with warm, dilute, sul- 
phuric acid (1:5); he finds that a fatty organic residue remains, 
and that this dissolves in ether, yielding a deep yellow solution. 
It follows that, on treatment with acids, the combined carbon in 
iron yields, besides volatile products, non-volatile organic com- 

unds, part of which are soluble in water and part in ether. 

his points to the conclusion that the carbon exists in iron in the 
form of different carbides of high molecular weight. 


In the current number of the Annales de Chimie et de 
Physique, M. Moissan continues the account of his researches with 
the electric furnace. He gives the preparation and properties of 
titanium, molybdenum, uranium, and the borides of iron and 
of carbon, the preparation of manganese, and an historical account 
of the researches already made on the crystallised carbides of the 
alkaline earths, In the latter paper he lays claim to the discovery 
of crystallised carbide of calcium, while assigning to Mr. Wilson 
the credit of having introduced its manufacture in the United 
States. With regard to titanium, M. Moissan has found that with 
a current uf 50 ampéres and 50 volts, titanic acid is converted 
into crystallised oxide of titanium. With 550 ampéresand 70 volts, 
the bronze-yellow nitride, Ti,N,, isobtained. When 1200 ampires 
and 70 volts are used, the temperature rises above the point of 
decomposition of this substance, and the carbide, TiC, is formed, 
free from nitrogen; and if this is heated with an excess of titanic 
acid, titanium containing only 2 per cent. of carbon is obtained. 
These successive actions, says M. Moissan, give a decisive proof of 
the increase of temperature of the electric arc dependent on an 
increase of the current, and form the starting point of another 
long series of experiments. According to Nature, the preparation 
of the crystallised compound of iron and boron containing over 
15 per cent. of boron, and nearly corresponding to the formula 
FeB, effectually disposes of the assertion of some workers on iron 
that it is impossible to alloy these two elements, 


sulphide 





MISCELLANEA. 


Tue Bath and West and Southern Counties Agricul- 
tural Society’s show next year will be held at Southampton. 


THE cruiser Edgar, which recently returned from the 
China station, is to be fitted out for further service at a cost of 
£20,000. The refit is to be commenced at once. 


Mr. GeorGE Fitton, of the Borough Engineer’s Office, 
Reading, has received the appointment of Surveyor and Water- 
works Manager to the Corporation of Basingstoke, 


THE alterations and repairs to the cruiser Aurora during 
her refit at Devonport is estimated to cost £10,009. Tho vessel is 
to be ready for commissioning by the 6th proximo. Her funnels 
have been heightened to increase her natural draught. 


TELEGRAPHIC advice has been received that the torpedo- 
boat destroyer Santa. Fe, recently built for the Argentine Giovern- 
ment, arrived last Sunday at Buenos Ayres, having experienced 
exceptionally bad weather during the first part of the voyage. 


THe Madras Government has sanctioned the remit- 
tance to the board of directors of the surplus profits of the South 
Indian Railway for the half-year ended June 30th last, amounting 
to 1,39,738 rupees. The surplus profits for the corresponding 
period of last year were 1,48,769 rupees, 


Tue launch from Messrs. Cockerill’s yards at Hoboken 
of the new paddle steamer Princess Clementine, which is to be 
ready for the mail and passenger service between Dover and 
Ostend by next March, took place recently. She will have com- 
pound engines, which are to be of no less than 8500-horse power, 
from which it is estimated she will be able to attain a speed of 
26 miles per hour, which will be the highest yet attained by the 
cross-Channel boats. The length of the vessel is 340ft. between 
perpendiculars ; breadth outside paddle-box, 77ft., with 38ft. inside. 
She is to have four decks, 


Some idea of the growth of the port of Hull can be 
formed from the fact that, whilst the shipments of coal coastwise 
in 1884 amounted to only 49,649 tons, the total for 1895 was 
221,727 tons ; and in the same period the foreign shipments have 
risen from 625,125 tons to 991,349 last year, which was not, however, 
owing to the depressed condition of the coal trade, the best 
recorded, the aggregate in three other years of the period having 
been over 1,000,000 tons. In point of tonnage of British and 
foreign shipping entering and clearing the ten ports, London, 
Liverpool, Cardiff, Newcastle, Hull, Shields, Glasgow, South- 
ampton, Newport and Sunderland, in 1895, Hull stands fifth. 


A scREW steamer was launched on Thursday, the 22nd 
inst., by Messrs. Wigham Richardson and Co., Neptune Works, 
Newcastle-on-Tyne, for the West Coast service of the Pacific 
Steam Navigation Company, of Liverpool. The vessel is built of 
steel, 185ft. in length by 31ft. beam, and will be rigged as a two- 
masted schooner. She is to have well finished accommodation for 
twenty-two first-class passengers in eleven state-rooms, all in deck- 
houses on the promenade deck, special attention being paid to the 
arrangements for securing the comfort of the passengers. On the 
main deck arrangements are made for carrying a large number of 
cattle. The steamer will be propelled by a set of compound 
engines, which, with the boilers, are also being constructed by 
Messrs. Wigham Richardson and Co. 

AccorDING to the Revista Minera the imports into 
Spain for the eight months ending August 31st included 892,274 
tons coal and 385,505 tons coke, a large decrease from last year 
in coal and about a corresponding increase in coke. Imports of 
metals included 7530 tons pig iron, 8286 tons wrought iron, 
12,656 tons steel, and 1085 tons tin-plates. The exports of minerals 
for the eight months were, in matric tons:— 


1895. 1896. 
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Exports of metals were 13,143 tons pig iron, 18,533 tons of copper, 
and 50,102 tons lead. There was a decrease of 1692 tons copper 
and an increase of 11,399 tons lead. 


On Wednesday night, at the Eastern Empire Music 
Hall, Bow-road, E., a mass meeting was held to press for early 
legislation on the question of the water supply of London. The 
following resolution was carried :—‘‘ That, in view of the grave 
inconvenience during the last two summers to the inhabitants of 
that part of the metropolis and its neighbourhood which the East 
London Water Company is empowered to supply with water, owing 
to the insufficient amount of water available for the district under 
the existing conditions of supply, and in view of the danger to 
health of and intolerable discomfort to the population which results 
from such failure of supply, this meeting, representative of the 
thirteen Parliamentary divisions of the Tower Hamlets, Hackney; 
West Ham, and Bethnal Green, calls upon her Majesty's Govern- 
ment during the next session of Parliament to constitute an 
authority for the water supply representing the interests of the 
consumers, with powers of contro! and purchase.” 


Durine the year 1894-5 the total number of shipping 
casualties round our shores was 4917, a decrease of 34 as compared 
with the previous year, a really satisfactory decrease in view of 
the fact that with a reviving trade the number of vessels coming 
to and going from our coast had considerably increased, and, 
what is far more important, the total number of lives lost as a result 
of the casualties fell from 821 to 740—a decrease of 81. The 4917 
casualties for the year included all descriptions of casualty befall- 
ing vessels of every class. These are classified under the following 
three heads :—Total loss, serious casualties, minor casualties. A 
decrease is shown under the first two heads, but there was an in- 
crease, although not a very important one, as regards the last 
heading. The cases of total loss and serious casualty fell from 
1706 to 1474, a considerable decrease of 232; the total of the 
minor casualties, however, rose from 3245 to 3443, an increase of 
198, Itis.a matter for surprise that life was lost in only 271 of 
the 4917 casualties. 


Tue British Consul at Vera Cruz, in a recent report of 
the trade of that port, observes :—The progress of the harbour 
works is very apparent. A trestle has been built across the bay 
to run cranes and wagons, and the rubble foundation of the north- 
west wall is finished, and will be left in this state until next 
summer, when the concrete wall, which is now stopped for the 
winter, will be constructed to Ulua. The trestle will now be 
carried round Ulua to the north-east breakwater, which will then 
be constructed in the same way as the south-east, by tipping stone 
at the end, a Titan being used. The south-east breakwater, 
which was only begun in March, now reaches 1312ft. out into the 
bay. The quay wall, which is to form the new foundation, 
is being rapidly constructed. The dressed stone is being 
placed in position at one end, whilst the foundations and 
blocks extend 492ft. beyond the Interoceanic Railway Pier, at 
which point it will be intersected by the deep-sea jetty, for the 
construction of which preparations are on foot for the receipt of 
a further Titan. The south side of the quay is also about to be 
commenced. The dredging of the harbour has not been so 
successful, A powerful sand dredger arrived in March, and did 
good work till April, when she stranded on the shore during a heavy 
northerly gale, and subsequently had to go to Halifax for repairs. 
Until the harbour works are further advanced, improvements must 
necessarily continue in a temporary stage. At present the railway 
piers are in danger of being closed in by the new quay wall, and 
valuable time is being lost in not taking the necessary steps to 





obviate this difficulty, and to prevent a block during the busy 
months, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—GEROLD AND Co., Vienna. 
CHINA.—KELLY AND Watsn, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A. J. COMBRIDGE AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome. 
Bocca Feres, Turin. 
JAPAN.—KELLY AND Wa su, Lp., Yokohama. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Gorpon AnD Gorcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. GC. Juta anv Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 
AUSTRALTA.—Gorpon AND GoTcH, Queen-street, Melbourne ; 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anp Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MOonTREAL News Co., 386 and 388, St. James-street, Montreal. 
: Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
SupscripTion News Co, Chicago. 
STRAITS SETTLEMENTS.—Ke tty anp Wa sa, Lp., S:nyapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
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REPLIES. 

A. L. (Lee.)—The address is Société des Generateurs 4 Vaporisation 
Instantanée, 61, Rue Caumartin, Paris. 

Cot.yv.—No prize has ever been offered for a rule with y¢jqin. of an inch 
divisions. You or any one else can obtain such a rule from several 
mathematical instrument makers if you think proper to incur the 
expense. 

Rene anp Son will find what they require (1) by a visit to the Patent- 
office Library, where they will find books by Clerk, Robinson, and 
Donkin. (2) Concerning carriages see Cantor Lectures, also in the 
library, or to be obtained from the Society of Arts, John-street, 
Adelphi. (8) Probably a small tubular boiler heated by kerosene 
burners. (4) Silencing boxes may be used for gas or oil engines, or 
box and cooling tubes for steam. See the above-mentioned authorities, 

C. C. (Penge.)—In ‘‘ Tidal Rivers,” published by Longmans and Co., is a 
short account of the reclamations on the Dee, the Tees, and the 
Witham. Inthe “ History of the Fens of South Lincolnshire,” in the 
chapter on geology, the whole subject of reclamation is fully dealt with ; 
and another chapter gives an account of the various schemes of recla- 
mation that have been promoted in the Wash. This book is published 
by T. M. Newcomb, bookseller, Boston, Lincolnshire. 

J. L.—The following books are in print. You can obtain them through 
Messrs. Spon, 125, Strand:—West, ‘‘ American Foundry Practice ;” 
Spretson, “ Practical Treatise on Casting and Foundry;” Bolland, 
“The lronfounder” (American); Bolland, ‘‘The Ironfounder Supple- 
ment;" Bolland, ‘“‘ Encyclopedia of Founding ;” Larkin, ‘“ Practical 
Brass and [ron Founders’ Guide ;” Wylie, ‘‘ Iron and Steel Founding ;” 
“Overman's Moulder and Founder,” by Fesquet. Of the above, 
Spretson's work is perhaps the most complete. 


INQUIRIES. 


SCHEELITE. 
Sir,—The inquiry in your correspondence column of last week surely 
refers to Scheelite, native tungstate of lime. Bennett H. Broven. 
28, Victoria-street, London, 8.W., October 23rd. 
RUSTLESS IRON. 
Sir,—Will any reader kindly inform me where the Barff process for 
making rustless iron and steel is now carried on ? J. B. 
Shettield, October 26th. 





EMERY PAPER AND CLOTH PLANT, &c. 

Sir,—We require the names of makers of the following : emery paper 
and cloth plant, slate quarrying and cutting machinery. Any assistance 
which your readers can afford will be esteemed. CROSSLET. 

London, October 26th. 


ELECTRICAL RESISTANCES. 

S1r,—We should feel extremely obliged if any reader could give us the 
name of a manufacturer of a machine suitable for making close spirals 
from a coil of wire fed into the machine at one end. We believe such a 
machine is made which produces these spirals without the employment 
of a mandril for winding them on for electrical resistances. H. H. 


Newcastle-upon-Tyne, October 27th. 








MEETINGS NEXT WEEK. 

Roya. Institution.—Monday, November 2nd, at 5 p.m.: General 
Monthly Meeting. 

Hv ct anp District [NstirvTion OF ENGINEERS AND NAVAL ARCHITECTS. 

Monday, Noveinber 2nd, at 8 p.m.: Inaugural address by the President, 
Mr. R. Pawley. 

Tue InstiruTion oF JUNIOR ENGINEERS.—Friday, November 6th, at 
Spm.: Presidential address by Mr. A. R. Binnie, M. Inst. C.E. Chair 
to be taken by the retiring president, Mr. Archibald Denny, M.I.N.A. 
INsTITUTION OF CiviIL ENGINEERS. — Tuesday. November 8rd, at 
8 p.m.: The President, Mr. J. Wolfe Barry, C.B., will address the 
members upon the inauguration of the seventy-eighth session. 

INSTITUTION OF MECHANICAL ENGINEERS.—Wednesday, November 4th, 
and Thursday, November 5th, at 7.30 p.m.: Papers to be read and 
discussed, ‘‘ Research Committee on the Value of the Steam Jacket ; 
Experiment on a Locomotive Engine,” by Professor T. Hudson Beare, 
F.R.S.E., and M. Bryan Donkin (Wednesday). ‘Transmission of Heat 
from Surface Condensation through Metal Cylinders,” by Lieut-Colonel 
English and Mr. Bryan Donkin (Wednesday). ‘‘Breakdowns of 
Stationary Steam Engines,’ by Mr. Michael Longridge, of Manchester 
Thursday). 

Tue South STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WoRKS 
1ERS.—Saturday, November 7th, at 7 p.m.: Lantern Lecture on 
ro-Metallography,” by Mr. J. E. Stead, F.I.C. Syllabus :—(1) 
Methods of preparing metals by microscopic examination. (2) Micro- 
constituents of iron and steel. (3) Micro-photographs of grey and white 
cast iron, spiegeleisen, &c. (4) Cementation bars. (5) Forged steels 
with varying carbon content—annealed and hardened. (6) Malleable 
cast iron. (7) Molecularly altered steels. (8) Steels showing inter- 
granular weakness. (9) Steels showing segregation. (10) Miscellaneous 
slides. The Lecture will not afterwards be printed. 

Society or Encrneers.—Monday, November 2nd, at 7.30 p.m.: Paper 
to be read, ‘‘ The Effect of Admixtures of Kentish Ragstone, &c., upon 
Portland Cement.” by Mr. D. B. Butler, A.M. Inst. C.E., F.C.S. 
Synopsis :— Description and Chemical composition of Kentish rag Effect 
of admixtures of ragstone upon various Portland cements in fresh water, 
sea water, and in air— Effect of similar admixtures of finely ground sand 
—Admixtures shown to be diluents or adulterants, especially in sea 
water and in air—Chief methods of detection, chemical and physical— 
Kentish rag and slag admixtures readily detected by the microscope— 
Micro-photographs and lantern illustrations. 
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DRIVING WHEELS. 


Tue diameter of the driving wheels is the principal 
variable in the design of locomotive engines. All other 
dimensions are fairly constant. We have, for example, at 
one end of the scale, cylinders 17in. diameter by 24in. 
stroke, and at the other end cylinders 19}in. with a stroke 
of 28in. The former dimensions are those used in com- 
paratively light locomotives, seldom employed in the 
present day on express work. The latter dimensions are 
strictly exceptional. The smaller cylinders have a total 
capacity per stroke of 10,876 cubic inches, and the larger 
a capacity of 16,688 cubic inches—a considerable differ- 
ence, no doubt—but the number of engines with the 
smaller cylinders is out of all proportion greater than that 
of the few locomotives with the smaller cylinders. In 
the matter of heating surface, again, we find if we 
exclude certain exceptional engines, great uniformity of 
practice. The heating surface is anything between 1100 
and 1300 square feet, the grate area anything between 
18 and 20 square feet; and what is true of the major pro- 
portions is true of those of details. The British locomo- 
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tive is a survival of the tittest; and what has been found 





good on one line is, on the whole, well adapted to all other 
roads. 

Driving wheels are, however, as we have said, an excep- 
tion to therule. They are not only of different diameters, 
but of dimensions differing in a multitude of instances by 
very small amounts. We have, for example, wheels 
6ft. Yin. in diameter, and wheels 7ft. in diameter, and 
6ft. 6in. in diameter. We have goods engines with wheels 
varying by about an inch at a time from 4ft. up to 
5ft. 6in., and this, be it remembered, while the dimen- 
sions of the boiler and the cylinders remain unaltered. 
There are engines running at this moment with 18in. by 
24in. cylinders, and driving wheels of every conceivable 
character between 4ft. and 7ft. At first sight all this 
may seem the result of mere caprice. Now and then 
caprice may have its influence, but, speaking at large, the 
diameters of the wheels of any class of engine have been 
settled with great care by the designer as being those 
likely to give the best results. The duty of a locomotive 
is to pull. It is for that end that it has been constructed ; 
and not only to pull, but to pull at some particular 
velocity. Now, it will easily be seen that the pull 
can be altered more easily by changing the diameter 
of the driving wheels than in any other way. All 
the other dimensions are so inextricably mixed up 
that it is almost impossible to alter one without 
altering several. But the wheel diameters stand 
by themselves, and can be modified with very great 
facility. To illustrate this, let us suppose that we have 
an engine with 8ft. drivers, and 18in. cylinders, and that 
we wish to double the hauling power. To do this by 
augmenting cylinder capacity would mean the substitu- 
tion of 252in. for 18in. as the diameter. We need not 
pause to explain what that would entail. But the same 
end can be attained at once by substituting drivers 4ft. 
in diameter for those of 8ft. diameter, and that so readily, 
indeed, that little change of any kind would be needed in 
the construction of the remainder of the machine, which 
would run just as well on wheels 4ft. in diameter as on 
wheels 8ft. in diameter. On many lines may be found 
different classes of engines, intended for various duties. 
They are all alike, even to interchangeability of parts, 
except in the driving wheels. It is for this reason that 
so many diameters are used, and we have no reason to 
think that the result is otherwise than satisfactory. 
After all the modification of a design in this way is very 
inexpensive. If an engine is not found to haul as much 
as is needed, the alterations required in the design of 
the next engine with smaller wheels need only be trifling. 
They refer almost entirely to the maintenance of buffer 
level, a comparatively small matter of easy attainment. 

Although the diameter of the driving wheels need 
affect but little the other features of a locomotive, it is 
more or less necessary to consider with great care what 
that diameter shall be. In the first place, regard must 
be had not only to the character of the road to be 
traversed, but to the nature of the work to be done. It 
is, for example, sometimes of paramount importance that 
an engine should be able to get away quickly with a train, 
but this importance is not, we feel certain, always 
realised. In our last impression, writing about railway 
speeds, we gave prominence to facts, the significance of 
which is constantly overlooked. When maximum speeds 
are required an extremely close connection between 
the road and the engine exists. This statement means 
that the best results cannot be obtained unless the engine 
has been very carefully proportioned to the work which 
it has to do. Let us take the case of the Highland 
express. For the reasons which we have already 
given, it was essential that the speed of the train, 
on leaving Wigan, should be got up as quickly as 
possible. The saving of a minute there would have been 
of great importance. Every minute saved before 
Preston was reached left an extra minute available 
for getting round the dangerous curve. One of the 
engines, the Shark, had drivers 6ft. 3in. in diameter, the 
other, the Vulcan, had wheels 6ft. 6in. in diameter; ex- 
cellent sizes for fast running, but too big for a quick start. 
Curious as it may seem, it is not the less true that, fast as 
the train was, engines with drivers 5ft. 9in. in diameter 
would have been more suitable for the work. They would 
have got away from Wigan more quickly, and thus have 
given the drivers a chance of slowing down through 
Preston; but besides this they would have climbed the 
Shap incline at a greater speed, and reached the summit 
sooner. The result would be that they might have 
taken a little more time in running down to Carlisle. 
But there is another aspect of the question which 
is worth notice. If the traffic department had 
left the time of passing Preston to the drivers, a couple 
of minutes one way or the other being of nc consequence, 
and fixed the time to be occupied in running from Wigan 
to the summit of the Shap Bank, leaving to the discre- 
tion of the men the intermediate speeds, the advantage 
of the smaller wheel would have been at once apparent. 
A minute or more might have been saved coming out of 
Wigan, and two or three minutes more in climbing 
the bank, leaving something in hand for the slack 
through Preston, and for the run down to Carlisle. It 
will not be disputed, we think, that while it was possible 
to keep time by running at a dangerous speed through 
Preston, with 6ft. 6in. wheels, it would have been impos- 
sible to do the work at all if the wheels had been 8ft. 
or even 7ft. 6in. Too much time would have been lost in 
getting away from Wigan first, and, secondly, in climbing 
Shap Bank. The case would, however, have been quite 
different if there had been no slow down at Preston, and 
no hill to climb. In that case an engine with 7ft. 6in. or 
8ft. drivers would have given excellent results, and 
would probably have burned a couple of pounds of coal 
less per mile than either the Shark or the Vulcan could 
have done over the same level road. Here we have a 
most suggestive illustration of the necessity for pro- 
portioning the driving wheels to the road, the load, 
and the time, and of the error of judgment which 





is committed when the precise hour and minute at 
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given distance are fixed for the drivers. The aim of all 
concerned should be to maintain as uniform a velocity 
as possible, and this can only be done by, as we have 
said, carefully adapting the engine to the road. Un- 
fortunately, it is too much the custom to reason that with 
a big wheel an engine will be “a better runner” ona 
level than one with a small wheel, and that while time 
will be lost in ascending hills, it can readily be made up in 
running down them. This is a fallacy; any engine which 
can climb hills well may be trusted to take care of itself 
on the remaining portions of the road. In the long run, 
30 miles an hour and 60 miles an hour mean an average 
speed of 45 miles an hour. So, of course, do 20 miles an 
hour and 70miles under the same conditions. But we do 
not believe that the man exists—locomotive superinten- 
dent, traffic manager, driver, or passenger—who will not 
say that the first-named speeds are infinitely better in 
every conceivable way than those last named. 

We have confined our attention to one point alone—the 
influence of the diameter of driving wheels on locomotive 
performance. We expect to be told that the same results 
may be brought about by changes in pressure, and so on. 
All that, however, is quite another story. We have taken 
locomotives as they are, with hundreds working at the 
same pressure, with the same sized cylinders; and we 
know that differences in the diameter of driving wheels 
are not only more common than any other differences, 
but that they are more easily made. We have en- 
deavoured, further, to prove that this circumstance gives 
great latitude in the selection of a type of locomotive for 
each particular class of work, and from this it follows that 
if a suitable engine is selected, and enough liberty as to 
what milepost he shall have passed at any particular 
moment of time is given to the driver, the working of 
fast traffic would be facilitated, and made even more safe 
than it is now. 


THE RISE IN SHIPPING FREIGHTS. 


One of the most noteworthy features of the closing 
autumn has been the remarkable rise in freights, and 
ager! the advance has been general in all our ports. 
The shipowner has had to bide his time, and his patience 
must have been sorely tried; but to judge from the 
figures quoted from the Thames to the Tyne, from the 
Clyde to the Bristol Channel, his reward has fallen at last, 
and with a suddenness which is not a little puzzling. A 
few typical instances will show that the increase has come 
more like a bound than the gradual incline one is accus- 
tomed to in the movement of prices. The rate has risen 
from 10s. to 30s. per ton for the carriage of fruit from 
Smyrna to London. From Odessa and the Danube it was 
about 7s. 6d. and 8s.; it is now 22s. and 25s. We are 
told of one steamer which made a clear profit of £1000 on 
a freight for the homeward voyage of 11s. 6d.; and as 
soon as she was discharged she was chartered at 25s., her 
working expenses, wage list, &c., remaining just the 
same. It is stated at the Baltic that some vessels 
chartered during October are assured of making £3000 
profit on a single voyage; and the case is mentioned of 
one large shipowner who had “laid up” his steamers 
since the spring, and who has them all now well char- 
tered at freights which should bring him in a consider- 
able fortune. All shipowners, however, are not in the 
same fortunate position, and by the irony of circumstance 
those who find themselves left are really those who were 
the most prudent. Many firms, fearing a continuance of 
the depression, accepted charters for some months to 
come. It was better, they thought, to take the narrowest 
margin of profit than keep their vessels in dock, with 
dock dues to pay, and depreciation affecting alike hull and 
machinery. It certainly did seem the wiser course so 
recently as two months ago; but at present, as it 
happens, while their freer competitors are coining money, 
they are carrying cargo at rates from 10s. to 12s. 6d. 
below current market quotations. 

It is veritably a rise in freights, and it is not easy 
to say offhand to what cause or causes it is to be attri- 
buted. The argument used to be that low freights were 
due to over-production in shipping. It may reasonably 
be doubted whether there is any justification of the cry 
about over-production in the shipping industry. Owners 
have taken advantage of the cheapness of materials, and 
in some cases of the lower cost of labour, to order larger 
vessels, with the most modern machinery, as more eco- 
nomical to work, and more efficacious for their purpose. 
But the new vessels by no means represent a positive 
addition to the mercantile marine of the country. There 
is a protest now and then in ill-informed quarters against 
the continued transfer of British ships to foreign flags. 
The vessels passed over to the foreigner are the dis- 
carded steamers or obsolete sailing ships of British 
owners. Nevertheless, when the returns of the shipbuild- 
ing yards were published early in the year, the figures were 
again made to show that our shipbuilding was proceeding 
too rapidly, that the market was glutted, and that the 
result would be a suicidal competition for cargo, at what- 
ever cost, wherever it might be. The rise in freights, 
which appears to be still continuing, is a sufficient answer 
to that alarmist view of the situation. It is stated in one 
of the shipping journals that there is not a single steam- 
ship of any value ‘‘ laying up” in the Tyne or Clyde, or 
Bristol Channel ; so that evidently, at least as things are 
for the moment, the supply has not overshot thedemand, 
and for the intensity of the demand the doubling and 
trebling of freights within a month or two appears to be 
sufficient evidence. 

But still we are no nearer to the reason for the rapid 
rise in rates. The wheat or cotton season alone will not 
account for it, though some chartering in advance may be 
accounted for by a desire to ship goods into the United 
States as soon as matters have settled down there, and 
before there can be any reactionary trifling with the 
tariff. Nor is there such exceptional activity in the over- 
sea coal trade as would point to an urgent demand for 
shipping at 100 per cent. higher cost of carriage. The 


recently proved by their victory over the charterers as to 
the payment of wharfage dues; but we have seen no sign 
of combined action on their part to put up freights, and 
if they had, that would not explain the demand which 
seems to have brought every available vessel into employ- 
ment. For want of better information, the rise in 
freights may be attributed to the growing improvement 
in trade, and that at all events is warranted by the news 
which comes from the centres of our staple industries. 


FLOUR MAKING IN CANADA, 


THE rise in the price of wheat in America will come in 
the very nick of time to ameliorate the financial situation 
in Canada, which, owing to the low prices of wheat, which 
have been ranging between 35 and 50 cents (1s. 6d. and 2s.) 
per bushel, for the last two years, has been in an unsatis- 
factory condition. In September of this year wheat in 
Manitoba, at the local points, was worth 42 cents (1s. 9d.) 
per bushel. On October 21st it was worth 93 cents (3s. 11d.), 
showing a rise in three months of 55 cents 2s.2d.). It is 
estimated that the probable export of wheat from Mani- 
toba this year will be between eight and ten million 
bushels, and taking the mean as nine million bushels, with 
a rise of 55 cents. per bushel, we find that the extra sum 
of 495,000 dollars is suddenly and totally unexpectedly 
poured into the lap of the delighted farmers, without a 
particle of increased effort from themselves. Well may 
they cry, ‘“‘Our mortgages are paid off,” and their 
ameliorated condition will act as an impetus to every 
trade industry and profession, all of which so depend on 
the price of wheat in this exclusively agricultural province. 
But the remarkable rise in the price of wheat is an event 
which interests engineers in this country more than the 
mention of the fact suggests. For years too many to 
remember without regret, the farmers of Great Britain 
have been unable to purchase machinery in any quantity. 
It has almost been forgotten. indeed, that the great 
industry of Lincoln, to say nothing of Gainsborough, 
Leeds. Boston, Leiston, and Colchester, was built up 
and created by the agricultural engineer. His export 
trade was exceedingly small at first, and the British 
farmer absorbed nearly all the portable engines, thrash- 
ing machines, and implements that were made. We 
seldom hear, now-a-days, of the * agricultural engineer,” 
but the memory, at all events, of his work is with us; 
and it is, of course, beyond question that Lincoln, 
and not a few other centres of industry, would rejoice if 
prosperity once more attended farming operations in this 
country. But entirely apart from this, it may be pointed 
out that the nature of the trade done by Great Britain is 
such that prosperity can scarcely exist in any country 
without reacting beneficially on our commerce. It is not 
within our province to consider at any length why wheat 
has increased in value. The famine in India, and various 
other reasons, have been adduced. The fact is all that 
concerns us. With the rise in its price are associated 
various indications that not only the British farmer, but 
foreigners, will be placed in a position to buy more ma- 
chinery ; and it is certain that the advantages gained in this 
way would more than counterbalance the drawback of a 
small increase in the price of bread. The Western farmers 
of America will profit by the rise; but our own vast 
Canadian Possessions will profit still further. It is much 
to be regretted that our trade with Canada is cramped by 
adverse tariffs ; butso is that of Canada with our rivals in 
the United States, who, however, get over this difficulty 
with an energy and ingenuity which we have not yet 
displayed. Possibly English firms have not yet found 
it worth their while to push trade with the Dominion. 
It is to be hoped that they will now see reason to re- 
consider the position. 

Although it is known in this country in a general way 
that we import large quantities of grain and flour from 
Canada, much ignorance concerning details exists as to 
the method of their production, and the character of the 
country as a place with which business might be done in 
reapers, portable engines, milling machinery, &c. The 
excitement in the wheat trade at this moment supplies an 
excellent reason for giving information on these points; 
and in another page will be found an article by a writer 
who is largely engaged in wheat raising and milling 
in Manitoba, which we commend to the attention of 
our readers. It is too commonly taken for granted 
that in a partially settled country like Canada, all the 
appliances for growing corn and making flour are more or 
less rude. This is a complete mistake. Threshing 
machines, for example, albeit portable, are of unusual 
dimensions, and portable engines indicating 25-horse 
power to drive them are common enough; but it is in 
the mills that we find the most startling contrast between 
fancy and fact. The water-wheel is, of course, out of the 
question in a country with two frostless months only in 
the year; but the windmill and burr stone have no 
existence either. Instead, we find roller milling carried 
on in a very complete way, and all the best modern 
appliances for the production of flour by steam in districts 
whose only link with civilisation is the Canadian Pacific 
Railway. The description of a Canadian flour mill, which 
will be found on page 431, will, we think, come as a 
surprise to many of our readers. 

It is to be regretted that the Canadian finds himself 
dependent almost entirely on the United States for all 
his machinery. In part this is due to the commercial 
system of the country, long credits being given; but 
agricultural engineers in this country give, we venture to 
think, even longer credits at home. But the main cause is 
that United States firms evade the duty by establishing 
works in Canada, and accurate knowledge of the country, 
the climate, and the people, enable them to supply just 
what was wanted, and just in the way it is wanted. It 
really seems a pity that while such vast sums seek invest- 
ment in vainin this country, United States engineers should 
make a profit in the Dominion. We have repeatedly 
said that it is a mistake founded on ignorance to assume 
that the English engineer does not consider the wishes as 
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done that might be done in the way of supplying 
machinery and implements. Canada has been perhaps 
too poor to offer much temptation to English enterprise, 
yet it has not been too poor to tempt the Yankee, 1t 
may be that a time of greater prosperity has come, and 
that English engineers may be able to take advantage of 
it. What our correspondent has to say on the subject of 
milling, at all events, will not leave him in ignorance on 
some facts of importance. 
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THE AMERICAN FIGHT AND TARIFF PROSPECTS, 


Ix a very few days’ time we shall all know who has won the 
American election, Mr. McKinley or Mr. Bryan, sound 
money or the silverites. The question involved in the 
struggle is gigantic, and the interests concerned ino- 
mentous. To say this, is to say nothing but a truism, 
If, as happily seems likely, and as all trading and commercia} 
interests in this country are hoping, the Republicans are 
successful and Mr. McKinley goes to the White House, the 
first question that will arise to British manufacturers, parti- 
cularly those connected with the iron and steel and general 
metalliferous industries, will be, “What row of tariff 
prospects?” A continuation of the gold standard will have 
been secured—an event greatly to be thankful for—but the 
prospects of increased custom's duties on British manu. 
factures admitted into America will immediately loom. A 
soon as the Congress to be elected next month meets, the 
tariff, supposing Mr. McKinley comes out first in the fight, 
is almost certain to be overhauled. The revision cannot, 
under ordinary conditions, be begun before December, 1897, 
since a year usually elapses between the election of a new 
Congress and its assembly at Washington, but Mr. McKinley 
may call an extra session in the early summer of next year. 
The nature of any new Tariff Bill will doubtless depend upon 
the strength of the Republican party in the House of 
Representatives. But Mr. McKinley was pledged to a 
return to Protection long before he had to take his stand on 
the gold question, and, whatever else may happen, there can 
be no question that, in the event of his election, he will do 
his best as President to fulfil these pledges, and make perma. 
nent, so far as it is in his power, the short-lived protective 
system which he was instrumental in setting up in 1890. 
The American iron and steel masters and other great 
capitalists connected with the American metallurgical 
interests, and who are on this occasion actively support- 
ing Mr. McKinley, will be certain to take care that he does 
all this as a price for their present assistance. The lnglish 
iron and steel trades, therefore, who remember only too 
well the well-nigh absolutely prohibitive tariff of 1890, 
must, we fear, in the event of the votes being cast next 
week in Mr. McKinley’s favour, be prepared to face another 
highly protective American tariff against their goods. The 
historic collapse of the ultra-protection movement in 
America in 1892 may, it is only too possible, be forgotten, in 
an access of triumph occasioned by Mr. McKinley's success 
at the polls, should the election forecasts be verified. 


THE LOCAL GOVERNMENT BOARD AND HORSELESS CARRIAGES, 


Tur Local Government Board have had under considera- 
tion for some time certain regulations for the working of 
self-propelled vehicles of all kinds under the Light Loco- 
motives Act, which comes into force on the 14th of Noveniber. 
Copies of the draft regulations have been privately circu- 
lated among those qualified to express an opinion concerning 
their merits and demerits, and on Monday a meeting of 
members of the Chamber of Commerce was held to discuss 
them. We also have been favoured with a copy for considera- 
tion. Certain of our daily contemporaries have published 
without authority, more or less imperfect versions of the 
regulations, and we warn our readers that the final wording 
of the regulations has not yet been settled, and that the 
version published can do nothing but mislead. We may say 
that Major Tulloch went specially to Paris, and remained there 
for some time, making himself familiar with the working of 
self-propelled vehicles of all kinds, and the police regulations 
for working them. In Paris these regulations are very 
rigorous, not to say oppressive, and the Local Government 
Board appear to be determined to deal with the question in 
a far more liberal spirit. The regulations refer to such 
matter as brakes, lamps, the width of tires, and a few other 
points, such as to keeping to the left when meeting other 
vehicles, and so on. We hold that the fewer the rules the 
better. Each rule tends to reduce the responsibility of those 
owning or running a motor car. Scarcely any regulations 
exist for conducting horse traffic, and no difficulty has been 
experienced in punishing those who do harm. Horse traffic 
has grown up among us, however, during a period when 
Government did not interfere with the liberty of the subject 
at every turn; and we have only to be thankful that the 
Local Government Board appear to be dealing with a subject, 
much more complex and difficult than appears at first sight, 
in a very liberal spirit. The regulations are, we understand, 
to be made public on the 1st prox., so that we shall be in a 
position to say something about them, their meaning, and 
probable influence on design, in our next impression. 








LITERATURE. 


The Civilisation of our Day. A series of Original Essays on 
some of its more important phases at the close of the Nine- 
teenth Century By Expert Writers. Edited by James 
Samvetson, Founder and former Editor of The Quarterly 
Journal of Science. Sampson, Low, Marston and Co. 
London, 1€96. 

Tuts is a handsome volume, very well printed, very well 
illustrated, and on the whole, very well written. Yet we 
have misgivings as to its utility. We do not see with any 
clearness of perception what purpose it can serve ; and 
we are at a loss for the nature of the particular good it 
can do. The essays deal each with enormous subjects. 
Such, for example, as the “ Utilisation of Natural Products 
and Forces;” and this is subdivided into four others. 
namely, ‘“‘ The Land and the Cultivator,” ‘“ The Food of 
the People,” ‘‘ Subterranean Treasures: Coal, Iron, ke.," 
and ‘The Permanent Ways of Travel and Commerce 
We stand aghast at the mere titles of. these essays. It is 
next to impossible for a reviewer to do justice to each 
writer unless he remembers the tremendous difficulties 
which the essayist has had to contend against; and the 
feeling will continually obtrude itself that the end is not, 








shipowners of the country, no doubt, are better organised 
and stronger than they probably ever were before, as they 


well as the wants of his customers, but as regards Canada, 
we fear that it must be admitted that all has not been 


and cannot be, worth the trouble. In essays of this 
kind it is clearly impossible for the writer to submerge 
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his own individuality, and this may or may not add to! 


the value of the essay, and it may or may not en- 
hance its interest. The fact remains that the purpose of 
the book, so far as we understand it, is almost purely 
didactic. It is intended to be a statement of facts far 
more than an expression of opinions; but we have no 
certainty in any case that the statements are not coloured 
by the idiosynerasies and proclivities of the authors, and 
we are left in no doubt at all on this point in two or 
three. Some of the essays bristle, indeed, with con- 
troversial matter. Take, for example, the first page of 
the first essay. Speaking of the ownership of land, Mr. 
\V. E. Bear, the author, tells us that there are evils 
inherent in the ownership of land. ‘So long as the 
owner is also the occupier, those evils are at their mini- 
mum; but as soon as he becomes a landlord, or his land 
is required for purposes of building, recreation, or any 
public use, they are felt in various degrees of intensity. 
The extent to which the health and even the lives of the 
people, especially dwellers in towns, are sacrificed to the 
private ownersbip of land, is incalculable.” We have, of 
course, no comment to make on this, save that no man 
holding such views is competent to write an absolutely 
impartial article on the land and its cultivation; and the 
reader must be prepared to take his statements with a 
crain of salt. So far as we can see, most of the essays 
dealing with social subjects have been written by men 
holding strong views. For example, it is almost enough 
to say that Professor Max Miiller has written the essay on 
“The Dawn of Reason in Religion,” to give a notion of 
its contents. 

Leaving, however, social subjects, which are largely 
outside the purview of this journal, we may turn to 
matters of more particular interest to our readers. Of these 
there are two or three. Indeed, this curious book covers 
an enormous range of subjects—health and disease, 
astronomy and telephones. international exhibitions, and 
crime and punishment—all are fish that come to the 
editor’s net. We have an essay on ‘‘ Locomotion on Sea 
and Land,” written by the editor. That there is nothing 
new in it is not his fault; the story of locomotion has 
been told a hundred times over; itis being told every 
day. We have no fault to find with this essay. It is as 
good as we have any reason to expect from its title that 
it would be. The essay by Mr. F. W. Baines on posts, 
telegraphs, and telephones, is full of statistics, but it sup- 
plies no technical information of any kind. 

Taken as a whole, the book is, as we have said, curious 
and interesting. The essays are of unequal merit; but 
for the most part they supply a great deal of information 
in a readable form, and they all deserve attention. Ina 
way, the work may be regarded as a little encyclopxedia— 
not only of information but of opinions. The strange 
medley of subjects is in a sense typical of the civilisation 
of which the essayists write. Weare not certain whether 
the most suitable place for the volume is the library 
table or the bookshelf. We cannot make up our minds 
as to whether it is a book of reference or a species of 
modern ‘‘ Spectator.” In either case, however, it has 
somewhat unusual claims on attention, and it contains 
not a little that will not be found without trouble else- 
where. 


SHORT NOTICE, 


The Volunteers and the National Defence. By Spenser Wilkinson. 
Westminster: Archibald Constable and Co, 1896.—In a handy 
little volume Mr, Spenser Wilkinson calls attention to the most 
glaring weaknesses in the present condition of the volunteer force. 
In the first part he enters with some minuteness into questions of 
mobilisation, railway transport, marching, quarters, &c., suggesting 
remedies where he considers the force falls short of the standard of 
fitness for war. The second part he devotes to a delineation of 
a method by which the various points of weakness may be 
strengthened, and this part of the work is perhaps, on this account, 
of the most value. Particularly are we in accord with him in the 
second chapter of this part, where he points out the inaccessibility 
of the present shooting ranges, and the difficulty thereby incurred 
in obtaining good musketry practice. The subject is pithily dealt 
with, and every volunteer, whether officer or private, would do well 
to study the principles set forth, whether he agrees with Mr. 
Spenser Wilkinson or not, as the subject certainly demands 
discussion and ventilation. 
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THE METRIC SYSTEM—IS IT WISE TO INTRO- 
DUCE IT INTO OUR MACHINE SHOPS ?* 


By Mr. CoLEMAN SELLERS, M.E. 


A Frew weeks ago we published an admirable paper by 
Mr. Coleman Sellers, written, it is true, a good many 
years since, but perfectly fresh in its arguments and deduc- 
tions today. We now give another paper by the same 
veteran engineer, which we commend to the attention of 
those who advocate the adoption of the metric system in 
this country. 


THE organisation of a Society of Mechanical Engineers offers a 
convenient and fitting opportunity for the presentation of the views 
of a mechanical engineer on the subject of the metric system to 
members of his own profession, and to those who are similarly 
interested. During the month of May, 1874, I had the honour of 
readir g before the American Railway Master Mechanics’ Associa- 
tion a paper on ‘‘ The Metric System in our Workshop: will its 
Value in Practice be an Equivalent for the Cost of its Introduc- 
tion?’ In that paper I treated the subject mainly in reference to 
its cost, From what has since been published by those who advo- 
cate the enforced substitution of the metric system for the weights 
and measures in common use in this country, it is evident that the 
subject will bear to advantage a different treatment. I now pro- 
pose to supplement the question of cost by an endeavour to show 
that the system, per se, is not so well adapted to the wants of 
machinists as is the one now in use, and that its enforced intro- 
duction will do harm to our industries in place of doing good. 

In addressing to the members of the American Society of 
Mechanical Engineers arguments in opposition to any compulsory 
legislation in this direction, I feel that I am speaking to men who 
are familiar with the subject, and who have already given thought 
to the results likely to obtain from the proposed change in the 
system. | feel, too, that I am speaking to those whose habit of 
thought fits them to consider the subject without bias ; mechanical 
engineers, of all men using weights and measures, are the ones 
most eager to adopt what in the end will be of the most use. To 
them weights and measures are not abstract ideas, but tangible 
substances. Engineers make the machines for weighing and 
measuring, and the result of their use of those machines exists as 
fixed matter, costing millions upon millions of dollars. 

To the great bulk of mankind engaged in trade, in buying and 
selling, in bartering and exchanging, it matters little what system 
they adopt ; it matters little whether they are obliged to use a 

ard stick or a metre rod, pounds or kilogrammes, quarts or litres. 

"he cost to them of a change from one to the other is the cost of 
the few devices needed in weighing and measuring ; the rationale 
of the system may never enter their thoughts, 

With the machinist the case is different. He must not only 
possess costly means of measuring and weighing, with a degree of 
exactness unknown to others, but the results of these weights and 
measurements are fixed and unalterable. Enormous expenditures 
on tools, on drawings, on patterns, on everything he uses in making 
or building his machines, are on what is involved in the prima 
system used in determining weight and size. The product of this 
expenditure means —- that makes modern civilisation 
possible. I propose, in this paper, to consider the subject only as 
it relates to our own profession ; not in regard to its effect on the 
grocer, the dry goods man, or on the druggist. I propose to show 
why, after nearly twenty years’ constant use of the metric system 
of measurement, I record my opposition to any enforcing legis- 
lation in this direction, because the metric system is not well 
adapted to the practice of the machine shop. 

To render my arguments of any value I must endeavour to 
express myself so as to be understood by those who are not 
mechanics, and must crave the indulgence of my associates for 
dwelling, as I shall have to, on details so familiar to them and for 
making my explanation of the usages of the workshop so elemen- 
tary. 

For nearly twenty years one large department of William Sellers 
and Co.’s establishment has been worked on the metric system, as 
thoroughly as the system can be worked in any machine shop ; as 
thoroughly as it is worked in France or Germany. The drawings 
made for this department are to the metric scale, figured in milli- 
metres. The small tools and gauges are to metric measurement 
only, and the product of the shop is scaled to metric sizes, and 
called by names based on those sizes. 

Daring all these years—and for many years before—we have 
taken pains to inform ourslves, so far as | #. in our power, as to all 
possible good to be derived from the system, in the drawing-office 
as well asinthe shop. We inquired intoits defects and endeavoured 
to overcome them, by the same means as are resorted to in metric- 
using coutries. The system is urged by theorists aXa perfect 
system. All nations, we are told, should adopt it to bring about a 
desirable unity in weights and measures, even if all cannot be made 
to speak our language and all cannot be equally good and pious, as 
measured by some international scale of goodness and piety. 

The metric system was legalised here in May, 1866. Some of its 
enthusiastic advocates now urge its being made exclusive and obli- 
gatory. Societies are organised to teach its principles to the people, 
and much money has been expended in publishing ; but up to this 
time few conveniences have been placed in the hands of mechanics 
to enable them to use it in their calculations. Some years ago—the 
conditions remain the same to-day—letters addressed to leading 
publishing houses, asking for metric books in the English language 
equivalent to those to which we constantly refer, which books are 
as necessary to us as are our other tools, failed to bring a single 
favourable answer. What was asked for was some book in which 
formul shall be given in the most convenient form expressible, in 
relation to the metric nomenclature. Many books can be found 
urging its merits as a system; and the writers of these, in show- 
ing (!) that the metric system can be learned entire in, say, fifteen 
minutes, may think they have done what is needed, but no book 
yet published in the English language, so far as I have been able 
to learn, even approximates to what is required. We have nothing 
like the hand-books published in German. These Germans, in 
teaching their people, gave side by side in these almanacs of 
mechanics the formule expressed in Prussian inches and in metres. 
When the year 1880 came around they dropped the Prussian inch 
from these books when it was ible soto do, There are many 
very good books of tables for the ready conversion of the measure- 
ments of one system into the other, but unless an engineer is as 
familiar with the metric — as with his own they aid him but 
little. On the other hand, our English work books are many and 
valuable. The great bulk of literature of primary importance to 
mechanical engineers is in English and expressed in feet and in 
inches, 

The |absence of these help books need not, however, prevent 
any one familiar with the metric system from using it in his 
practice. If he can think in the new system he can work in it 
too. He can formulate what is directly needful to him, if he will 
take the time and trouble so todo. The absence of these books 
has not prevented us from using it or familiarising ourselves with 
it, and had it = worth the effort, and possible, we would 
long ago have placed ourselves in position to advocate it, as none 
can knowingly do who have not tried it. In designing any engi- 
neering work, proportioned structures can be produced by either 
scale ; the working drawings can then be made to whatever system 
obtains in the shop of erection. This change from one or the 
other system in the drawing-room is a matter of no difficulty what- 
ever. The change from one system to the other in the workshop, 
however, involves more than the usual advocates conceive of. 

To show the measure of the misapprehensions as regards its 
effect on our profession, on the part of the enthusiastic advocates 





. Read before the American Society of Mechanical Engineers, November 
4th, 1880. 


of the exclusive metric system, I will pass by some lesser lights and 
seek illumination from the central 5 et 

Mr. Frederick A. P. Barnard, S.T,.D., LL.D., who, besides being 
President of Columbia College, in New York City, is also President 
of the American Metric Bureau, and of the American Metrological 
Society, &c., said, December 27th, 1877 :—*‘ It is now little morethan 
a dozen years since the movement in favour of the reform of the 
confused metrological system of the United States was set on foot. 
Originating with a few advanced thinkers” —the italics are mine— 
‘and regarded with indifference by the multitude, it encountered, 
as it is the fate of all efforts to emancipate mankind from the 
burden of traditional evils to encounter, a much larger degree of 
opposition than of encouragement or favour.” Then, after de- 
nouncing many of those who oppose the forced introduction of the 
system—see page 279 and elsewhere in his ‘“‘ Metric System ”—he 
says on page of the same book, ‘‘ Ameng the arguments urged 
by those who maintain the impossibility of change, only one 
appears to have much force, and that is the argument drawn from 
the dependence of machinery upon minute exactness in the mea- 
surements of parts, and from the great expense which would 
attend the adaptation of machine shops and machines to a new 
system.” Quoting the majority report of the Franklin Institute 
as to probable cost, and referring to the second report of the com- 
mittee of the New York University Convocation, in which report 
the number of dimensions requiring separate indications on the 
drawings of a 25-horse power steam engine are given, he continues : 
—‘‘ Singularly enough, these statements, and all the rest of the 
same class in both the reports referred to, instead of beirg argu- 
ments against the abolition of the present metrolcgical system and 
the substitution of the metric for it, afford the strongest reason 
for believing that that is precisely the thing which ought to be 
done. We desire, I suppose, to create a demand for our steam 
engines and our manufacturing machinery on the continent of 
Europe. . . . But asteam engine or a machine, all of whore 
parts are measured in English linear measures, if transferred to a 
metric country, and there by accident disabled, becomes nearly 
useless, since the shops of such a country afford no facilities for 1 epair- 
ing it,” &e,—the italics again my own. 

‘It seems needless to tell engineeers that these statements show 
so entire an ignorance on the part of Mr. Barnard of the merits 
of the case as can scarce be credited from such a source, I feel 
ashamed to tender to him an explanation of what is involved. 

The unit of measurement used in making a machine does not in 
any way complicate the repairs of that machine. Machines built 
in England do not always agree with any of our even sizes, yet 
this discrepancy is a matter of no moment in the repairs of any 
of them. If we fail to find sizes coi mding to our sizes in 
English machines, presumably built on the same scale of linear 
measurement as are our own, neither do we find even millimetre sizes 
always in machines from France or Germany. 

Wm. Sellers and Co. make injectors for feeding boilers. They 
make them to the metric scale. They were doing so some years 
before Mr. Barnard’s ‘‘few advanced thinkers” went into the 
metrological reform business. Their instruments are made from 
drawings figured in millimetres in all parts, except where screws 
and screw threads are needed. Screws to be cut on existing lathes 
cannot be conveniently figured metrically, unless we adopt the 
custom of some German shops to figure in one dimension and make 
gauges to some other one. A screw bolt in Germany called 25 m.m. 
diameter must be made 25°4 m.m. size to conform to the screw 
system in use there ; it will have eight threads per inch, and con- 
sequently eight threads per diameter—I will explain this later. 
Screws cannot be metrically divided until metrically divided lead 
screws have been originated and put in the place of the inch 
divided lead screws common to all lathes in all parts of the 
world, 

The people into whose hands these injectors pass know nothing 
of the scale of proportions to which they have been made. Ifsome 

iece needs repairs and its shape has been lost by wear, it is need- 
a to say that a knowledge of the scale would give no clue to that 
shape, but from some existing original any part can be copied ; to 
copy requires no knowledge of the scale used. Repairs, too, as a 
rule, require deviation from original size to compensate for 
wear, 

While the value of the unit of measurement may be of little 
moment in repairs, it is, however, all important in the first produc- 
tion of machines. This leads me to another misunderstanding on the 
part of those whom Mr. Barnard classes, I presume, with his 
advanced thinkers ; this cleared away will bring us to the position 
required in a judicious consideration of the two systems in their 
application to the machine industries of our country. I quote now 
from a pamphlet by Mr. Persifor Frazer ; this pamphlet, says one 
of the Metric-Bureau tracts, ‘‘ contains more points, all well made, 
than any other of the same size on the subject.” One of ‘the 
points” was suggested to him by the reading of a manuscript 
paper on the subject, said to have been written by an American 
engineer. The point made is this :—‘‘ Lengths, breadths, thick- 
nesses, capacities, and weights of things are related to the accom- 
plishment of man’s purposes, and are varied to conformity with the 
inflexible laws of mechanics for different motors, strains, and 
materials ; no change of system will alter in the least their dimen- 
sions, though it may give them different names. . . . The grand 
truth of mechanics 1s that the properties or dimensions of parts of 
machinery to accomplish any given purpose will be unaffected by 
any standard of length or weight applied to the part.” This is a 
very good point, sounds well, but as the facts are not exactly as 
stated, the point is a dull one. No workshop in the land is or 
can be equipped with minor tools and gauges for the production 
of all sizes by infinite gradations. The calculated proportions of 
machines, the sizes indicated by ‘‘ the inflexible laws of mechanics,” 
are sizes which must be made to confcrm to the nearest existing 
means of production and the merchantable sizes of the matter to 
be worked into shape. 

In shop practice and in mercantile practice, to avoid an endless 
variety and confusion of sizes, certain dimensions in progressive 
order are adopted, being the sizes found most useful and most 
saleable in practice. These progressive sizes we may call, in order 
to make the matter easily understood by ‘advanced thinkers,” 
shop sizes and merchant sizes. 

It is by the use of well considered ranges of shop and merchant 
sizes that the maximum of convenience is obtained at the minimum 
of cost. Hence one metrological system may be found to possess 
advantages over another when put to the test of practice. The one 
that is best in affording the most convenient and the most easily 
used and memorised series of sizes should not be called unphiloso-- 

hical. 

. The resting place for memory in the American series of shop 
sizes is the inch. The inch is subdivided by a process of repeated 
halving down to +; in the usual grade of shop and merchant sizes, 
asin bariron. This gives sixteen sizes to the inch for small sizes ; 
eight, four, two or one to the larger sizes, 

If a machinist should order from us a set of caliper gauges from 
4 up to two, advancing by ;';, and from two up to four advancing 
by 4, we are at once informed of the shop system contemplated in 
his workshop. ‘ 

Calculations based on the ‘‘inflexible law of mechanics,” as read 
by finite man, intimates for the size of a certain part of some 

hine 4 di ion 3-95in. diameter ; the prudent engineer has 
possibly assumed a sufficiently ample factor of safety to permit him 
to select 3]fin., the nearest shop size below the theoretical size, 
314 = 3°9375in. He desires to use this shop size, because 4in. iron, 
an obtainable merchant size of bar iron, will ciean up from the 
black to this size ; but if his dimension relates to castings or forgings 
he may select 4in. as a shade stronger. 

Metric-using people have ranges of shop and merchant sizes too ; 
when I come to compare their possible series and their actual 
series with our own some faint glimmer may come to those who now 
know nothing about the matter of the fact that our unphilosophic 
system is not so very bad after all. 











(To be continued.) 
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JAMES HENRY GREATHEAD. 





Ir has seldom been our lot to have to record the death of 
an English engineer of such great prominence in civil 
engineering at so early an age as that at which we have 
lost James Henry Greathead. Few men of the present and 
past generation have more indelibly left their mark on a 
branch of civil engineering than has the man whose loss we, in 
common with all who knew him, deeply deplore. 
may have been done by others in past times, and however 


numerous may have been the suggestions, the definite practical | 


details and realisation of a new and cheap system of tunnel- 
ling of the greatest importance in railway work and river 
crossings, will ever be inseparably associated with the name 
of Greathead. 

James Henry Greathead was born in 1845, and thus was 
only in his 52nd year. In these few years, by continuous 
work, originality and sound judgment, he had achieved a 
position to which few attain by their unaided efforts. His 
rame is best known in connection with the system of tunnel- 
ling which he and others have used with great success, anda 
part of which is the Greathead Shield. This has made tun- 
nelling through heavy ground almost a certainty, both as to 
time and cost, and the other details of his system, including 
grouting injection under pressure, make the tunnels con- 
structed under it easy of achievement, and safe both as to the 
tunnels themselves and the buildings above them. Popularly, 
the best known tunnel constructed on thir system is the first 
electrical underground railway—namely, the City and South- 
wark line, which has now been at work since December, 1890, 
under the name of the City and South London Railway. 

Mr. Greathead, after serving a pupilage of three years under 
the late Peter W. Barlow, M.Inst.C.E., was engaged for 
about a year on the construction of the Midland Railway 
extension to London, as assistant under Mr. W. H. Barlow, 
and Mr. C. Baker, MM.Inst.C.E. After this came the 
occupation which determined the career 
of his future years—namely, the con- 
struction of the Tower Subway, and it is 
a remarkable testimonial to his ability 
and good judgment, as seen by others, 
that it was under the one with whom he j 
had served his apprenticeship—namely, | 
Peter Barlow—that he was called upon to 
carry out this iron-lined tunnel under 
the Thames. This he completed in 1870, 
and afterwards commenced practice on 
his own account, at the same time acting 
as resident engineer under Mr. F. S. 
Gilbert, on the Hammersmith Extension 
Railway, and on the Richmond extension 
of the District Railway. Subsequently 
he became the consulting engineer of 
the Durban Tramways, and for a time 
turned his attention to hydraulic plant 
and invented the injector hydrant, by 
means of which large quantities of water 
are thrown a great height or distance by 
means of a small jet of water from high- 
pressure hydraulic mains, for fire extinc- 
tion and other purposes. 

From the early seventies, however, he 
may be said to have mainly occupied 
himself with questions relating to the { 
relief of town traffic by means which } 
were impossible by ordinary methods of 
railway construction. This is a subject 
which might well have occupied him, and 
others too, when the enormous growth of i 
the traffic is considered with reference to | 
the population and to the great cost of { 
the railway methods for its relief, as 
compared with the cost by omnibus, for 
the extension of which, however, we have 
now probably almost reached the limit. 
Whereas the ratio of passengers to popu- 
lation in or near London was 18 tol in 
1864, it had risen to 126 to1 in 1894, 
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| time to time proposed, and schemes for ordinary underground 
| lines in every direction were brought forward—being in 
several cases authorised by Parliament. It is, however, 
impossible now to refer more particularly to these indications 
of the ever-present and growing need for improved facilities. 
After the completion of the Metropolitan and District rail- 
ways nothing was accomplished in the way of internal railway 
facilities in London until the railway forming the main 
subject of this paper was constructed. 

The Act of Parliament authorising the construction of the 
City of London and Southwark Subway between King 
William-street, City, and the Elephant and Castle, New- 
ington, was passed after considerable opposition, in 1884, but 
it was not until 1886 that the company, under the chairman- 
ship of Mr. C. G. Mott, was in a position to begin the works, 
with Mr. Edmund Gabbutt as contractor. In 1887 another 
Act was obtained for the extension of the line to Stockwell, 
and a later Act sanctioned a further extension to Clapham 
Common, the name of the undertaking being changed to that 
which it now bears. By another Act, passed in 1893, an 
extension northwards through the City to Islington was 
authorised. 

The first object in starting the works of the original line 
was to construct the two tunnels under the Thames, because 
there was great misgiving in the minds of many people as to 
this part of the work. It was freely predicted that the whole 
capital of the company would be insufficient for this portion 
of the undertaking alone. A temporary stage and shaft 
having been constructed in the river, immediately behind 
the Old Swan Pier, near London Bridge, the first tunnel was 
commenced in October 1886; the second tunnel was started 
in March in the following year, and by June, both tunnels 
were completed under the river. In July, 1887, work was 
begun upon the site of the station at St. George’s Church, 
Borough, but it was not until the end of the year that the 
sinking of the “Elephant and Castle” station shaft was 
begun; the shaft at the City station being started three 





that is to say, every member of the 
metropolitan population made 126 jour- 
neys, omnibus or otherwise, in the year, 
or that is the mean number of journeys, 
some people, of course, making none. 
People take rides seven times more frequently now than 
they did thirty years ago, and this and the great growth 
of population has to be provided for. The great room 
for further railway accommodation or transport facilities, 
moving sidewalks, or something, is seen from thefact that 
while omnibuses and tramcars carried about 401,000,000 
out of a total of 546,834,000 in 1894, 
politan Railway and Metropolitan District Railway together 
only carried 130,000,000, or aobut one third the number 
carried by the omnibuses and tramcars, all of which are and 
were horse-hauled. These figures show the importance of 


the Metro- | 


the subject and the great room there is for means of relief | 
which do not throw more vehicles into the streets or interfere | 


with the existing traffic or places of business. Among other 


papers written by Greathead was one which was read and | 
discussed before the Institution of Civil Engineers last | 


November, entitled ‘“‘ The City and South London Railway; 
with some Remarks upon Subaqueous Tunnelling by Shield 
and Compressed Air,” and this, with the discussion and the 
author’s reply upon it, forms one of the most interesting 
papers on a branch of engineering of growing importance in 
connection with rapid transit. 

The question of the relief of street traffic in London has 
occupied the attention of engineers for half a century and 
more, and numerous proposals have been made for overhead 
and underground railways and subways to be worked by 
various means. In 1867 the late Mr. Peter Barlow, F.R.S., 
proposed a system of what he called ‘“‘ omnibus subways,” 
consisting of iron tunnels 8ft. in diameter, in which single | 
steel omnibuses, to seat twelve passengers each, were to be 
propelled by man-power aided by gravity, without stations— 
in the ordinary sense, the passengers paying in the omnibuses. 
The stopping-places were to be at one level, and to provide | 
for the differences of surface level in the more elevated | 
districts, it was proposed to have “three series of subways at | 
different levels, the carriages as well as the passengers being | 
lifted in passing from one to the other.” The Tower Subway, | 
referred to later in the paper, was designed to be worked in 
this manner. Pneumatic railways were proposed at one time, 
and a pneumatic tube for parcels between St. Martin’s-le- | 
Grand and Holborn was constructed and worked. Railways | 
high in the air, over the tops of the buildings, were from 
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months later, in March, 1888. About this time tunnelling 
was commenced at Kenningtcn Park, on the Stockwell exten- 
sion. 

Before the end of the year 1888, Messrs. 8. W. G. Arm- 
strong, Mitchell, and Co., were at work on the hydraulic lifts 
and machinery for giving access to the stations ; and in 1889 
the contract for the electrical equipment was let to Messrs. 
Mather and Piatt. The experimental running of the electric 
locomotives and two of the carriages, was commenced in 
February, 1890, on the City section, and continued from time 
to time until the completion of the works. 

The inauguration by H.R.H. Prince of Wales on the 
4th November, 1890, was followed on the 18th December by 
theopening to the public. In the first half year 174,000 train- 
miles were run, and 2,412,000 passengers were carried. In 
the year 1894, 458,000 train-miles were run, and 6,900,000 
passengers were carried. 

The success that attended the construction of the City and 
South London Railway—as the new line was named—from 
an engineering point of view, led to a number of other enter- 


| prises of a similar character being promoted for the 


| expansion of London, and to check the congestion of our 


| came to be generally recognised that his name must be 


metropolis. This movement was no doubt greatly encour- 
aged by the report of the Joint Committee of the two 
Houses of Parliament on Electric Railways, appointed to 
consider the several proposals, which declared that new lines 
“are required to relieve the over-grown passenger traffic 
along the chief thoroughfares, to provide for the natural 


metropolitan population, by facilitating cheap communica- 
tion outwards to a circumference which tends constantly to 
increase.” In the session of 1892 six different Bills were 
introduced for this purpose, viz.:—(1) The Central London 
Railway Bill; (2) the Baker-street and Waterloo Railway 
Bill; (3) the City and South London Railway Bill; (4) the 
Great Northern and City Railway Bill; (5) the Hampstead, 
St. Pancras, and Charing Cross Railway Bill; (6) the Waterloo 
and City Railway Bill. These six Bills collectively provided 
for an enormous extension of the transit resources of the 
metropolis, both in the City and|in the suburbs, and especially 
in connecting different London termini. In every instance, 
Mr. Greathead was chosen as one of the engineers, and it 





associated with any metropolitan extension of the system 
which he had originated and established on a successful basi 
in his pioneer line. 

As is generally known, three of these lines are now in 
course of construction, and will be continued under Sir 
Benjamin Baker and other engineers with whom Greathead 
had been associated. It may be mentioned that the tunnel 
constructed recently under the Seine at Clichy was con- 
structed with a shield from Mr. Greathead’s designs, and his 
system of grouting was employed. 

While the City and South London Electric line was under 
| construction, the City of Liverpool came to the decision to 
extend the means of communication along the route of the 
dock estate, and after all the systems available had been con- 
sidered it was decided that the most suitable system would be 
an overhead electric line. The carrying out of this enter- 
prise was entrusted to Mr. Greathead, in conjunction with 
Sir Douglas Fox, as engineers, and Mr. Willans, of Man- 
chester, as contractor. This again wasa pioneer undertaking, 
being the first electric railway of the kind. The line was 
opened early in 1893, and has answered every expectation of 
its promoters. It has, in fact, been almost the only line ever 
made which has paid a dividend from the first day of its 
working. Mr. Cooper, the engineer to the company, read a 
paper on this line and its working at the recent British 
Association meeting, giving very important figures relating to 
electric haulage. 

The City and South London Railway has been successfully 
worked almost from the first. It was a pioneer electric raii- 
way, and its completion opened the way for great activity on 
the engineer’s part. He sharéd the fate of many who sim- 
plify a process and make a practical success where only im- 
perfect suggestions had been, but there is no one now who 
will not accord to the able man we have lost the position of 
leader in the branch of railway engineering which was very 
much his own creation. His early death will be regarded as 
a personal loss by all who knew him, knew of his sterling 

qualities, his sound judgment, retiring dis- 
position, and kindness of heart. 

We have mentioned only one of his con- 
tributions to engineering literaturé. He 
was, however, the author of many, and 
was most temperate though most definite 
and conclusive in his replies to discussions 
on these, even when attempts were made to 
deprive him of credit due to him, or to 
ascribe it to others. He became a member 
of the Institution of Civil Engineers in 
1888, and was a member of its Council at 
the time of his death. 


LIGHT RAILWAY AT EATON HALL. 


At a cost of upwards of £1300 per mile, the 
Duke of Westminster has just completed on his 
estate at Eaton Hall a narrow gauge railway 
connecting the Hall with the Great Western 
Railway at Balderton, three miles distant. The 
total length of line is 44 miles, which includes, 
besides the main line, a branch three-quarters of 
a mile in length to the estate works near Pul- 
ford, together with several shorter branches, to 
the estate brickyard and other points. The 
traffic to be dealt with, consisting chietly of coal, 
road metal, and building materials, was com- 
puted at about 5000 tons per annum. As it 
was desired that the line should be inconspicu- 
ous, since it had to cross the park and the three 
principal drives, and as the required capacity 
was small, it was decided to adopt a gauge of 
only 15in. The line is laid with steel flat-bot- 
tomed rails weighing 164 lb. per yard, and, to 
reduce repairs to a minimum, these are carried 
throughout on cast iron sleepers, 3ft. long, 64in. 
wide, weighing 28lb. each. Steel spring keys 
secure the rails in jaws cast on the sleepers, 
which are spaced at 2ft. Sin, centres, and, at 
the joints at lft. din. Steel girders on cast iron 
foundation plates are used for all the bridge 
work. The ballast is red furnace cinder, 5in. 
to 6in. in depth below the sleepers. The surface 
width is 4ft., and, through the park, the top 
of the ballast is level with the turf, the drainage 
here being effected by a central 4in. pipe. 

The railway is unfenced throughout, and 

asses from field to field on short open 
| girders with a pe excavated below, thus preventing the 
| passage of cattle. Two high roads are crossed on the level, 
and several brooks by girder bridges, the longest span being 
28ft. The line is practically a surface one, there being few 
noticeable cuttings and embankments. The cost of the earthwork 
has been £205 per mile. The maximum gradient against the load 
is one in 70; the highest point in the line is 63ft. above the lowest, 
and the Eaton terminus is 51ft. above the junction with the Great 
Western Railway. The curves on the main line are not of less than 
300ft. radius, but curves of 60ft. radius, and, at a few difficult 
— of still less, occur at some of the termini and on the 
ranches. 
| The rolling stock, which is all capable of traversing a minimum 
curve of 25ft. radius, comprises the following :—One four-coupled 
| locomotive weighing three tons in working order, having wheels 
lft. 3in. diameter, and cylinders 48in. diameter, with a 7in. stroke. 
The steam pressure is 160 lb., and the daily consumption of fuel 
about 2 cwt. Enough water is carried for an hour's running. 
Thirty wagons, 6ft. long, 3ft. wide, and lft. 3in. deep, weighing 
74 ewt. each, and holding 15 ewt. of coal, or 20 ewt. of bricks or 
road metal. The bodies are of box form and removable, so that 
the frames can be used as flat wagons for the conveyance of large 
| stones, castings, &c. Fittings are attachable to any wagon for 
carrying long timber. One bogie passenger car 20ft. long and 
3ft. Gin. wide, weighing 23 cwt., and seating sixteen persons ; and 
one parcels van, to carry two tons, of approximately similar con- 
struction. Various other vehicles, among which are a brake-van 
and two wagons capable of carrying two tons each. 

The gross load which the engine—exclusive of its own weight— 
will haul is 40 tons on the level and 20 tons up the ruling gradient 
of 1 in 70, the speed being about 10 miles per hour. In an 
experimental trip, however, a speed of upwards of 20 miles per 
hour was attained without undue oscillation. This weight of train 
is by no means the limit which can be hauled on the line, for, ona 
railway of similar gauge in Derbyshire, says the Times, an eight, 
coupled engine draws double this load, and on one occasion took 
eight bogie passenger cars, carrying 124 persons, up a gradient of 
1 in 47, on which is a half-circle curve of only 45ft. radius, 

















Tue Press Association states that negotiations are 
afoot to amalgamate the business of six of the largest coal pro- 
ducers in Glasgow and the West of Scotland, with a view to the 
formation of a coal trust combination. The capital aimed at is 
£2,000,000. The trust will be confined to producers alone, and 
the idea is to maintain prices of coal, and to present a firmer front 











in any future troubles arising out of wages disputes. 








i crapped 


57 Seeley 


St ak WAMRIERG TOI 



























' 


iia. REIT <, 5 et RT ES 


eae 


eee: 


REO ee re 





EY 
re 
e 
By %. 

od 

bd 

Be 
| 

oe 

‘# 

= 
is 
2 
% 

‘i 

Bt 

xa 











A 
eo 7 
fe 
a 

Sed 

BS 
% 


Sigs 














THE ENGINEER. 





449 





Oct. 30, 1896. 





— 


WILLIAM DANIEL ALLEN. 


We have this week to record the death of a noted steel 
manufacturer—Mr. William Daniel Allen, Chairman of 
Messrs. Henry Bessemer and Co., Limited, Bessemer Works, 
Carlisle-street, Sheffield. Mr. Allen, who was nearing the 
gaventy-second anniversary of his birthday—having been 
born on October 30th, 1824—died on Saturday last, at his 
residence, Endcliffe-crescent. Until two or three days 
previously he was apparently in excellent health and 


spirits, and there were no indications whatever that the | 


end was so close at hand. On the preceding Thursday 
he was present at a meet of Lord Galway’s hounds. In 
the evening, however, he did not feel quite well, and called 
in his medical attendant, Mr. Charles Atkin, who found 
him suffering from an old affection of the heart. From 
this attack he never recovered, losing consciousness on 
Friday, and remaining in that condition until Saturday 
afternoon, when he expired. Mr. Allen had only returned 
from a visit to the United States, on the 14th inst. 

Mr. Allen, who was one of Sheffield’s most highly-respected 
citizens, was intimately associated with the great invention 
known as Bessemer steel, having been partner with Sir 
Henry Bessemer and his active colleague in the development 
of the discovery, as well as in its practical perfecting and 
placing upon the world’s markets. He was the son of a 
Buckinghamshire farmer, having been born at Chalfont, a 
village near Amersham, and educated at a London college. 
At the age of fifteen he became an apprentice to Sir Henry— 
then Mr.—-Bessemer, who married his sister. Mr. Bessemer— 
by the way, also from the country, his 
birthplace being Charlton, a Hertford- 
shire village—had observed that young 
Allen was exceptionally bright and sharp, 
and anticipated that he would make his 
mark in the industrial world, which he did. 
Mr. Bessemer was at that period engaged 
in a series of painstaking experiments 


| larger, and afterwards very much larger. Then the 
manufacturers in Sheffield began to say,—‘ Why, these people 
are underselling us by £20 a ton.’ It was then that Sir John 
Brown turned his attention to Bessemer steel. His intention 
was to erect very costly works for producing steel by puddling, 
intending to remelt the puddled steel in a crucible on Krupp’s 
plan. ‘As soon as he saw the inside of our works,’ said the 
inventor, ‘he abandoned that idea, and proposed to take a 
licence, which was granted, but not at the original 10s. 
royalty, for I had raised my royalty to £2 a ton on all 
articles except rails, and £1 a ton on rails, taking in that 
case only a small portion of the saving on those articles.’”’ 

It was really a marvellous change in the steel industry, so 
marvellous that THe ENGINEER in 1862 did not exaggerate 
its importance in the passage’ quoted from its pages of that 
period. ‘To produce a metal,” said the contributor in Tur 


ENGINEER, “ possessing such superior qualities from pig iron | 


in twenty minutes is an achievement which, in 1851, would 
have been thought miraculous. 
formance at some of the greatest steel works in this country 
and on the Continent. Those who believe that every great 
invention is, like the steam engine, the result of accumulated 
improvements, all in the same direction, may well regard the 
Bessemer process with interest. Mechanically, although not 
commercially, it has always effected a complete revolution in 


the manufacture of iron and steel, so much so, that those | 


who have adopted it are receiving £40 and £50 a ton for steel 
which cost them less than £10, and which would successfully 
compete, even at the same price, with steel quoted at £60 or 
£70. Yet the process of converting crude melted iron into 





at Baxter House, St. Pancras, where he 
may be said to have laid the foundations 
of his future brilliant achievements in 
metallurgical research. His apprentice 
followed practical engineering for a time, 
and was afterwards engaged upon one of his 
employer’s many marvellous discoveries. 
This was the manufacture of the bronze 
powder which is used in gold work, japan- 
ning, gold printing, &c., now known as 
Bessemer gold bronze. Struck by the 
difference between the price of the raw 
material and that of the manufactured 
article—lld., as compared with 112s. a 
pound — Mr. Bessemer set himself to 
investigate, with the result that he gave 
England a new industry. The bronze 
was then ‘“‘made in Germany.’ He 
succeeded in producing gold bronze and 
placing it upon the market at 4s. a pound. 
Writing in 1875, Sir Henry stated :- 
“Three out of my five assistants have 
died, and if the other two were to die 
and myself, too, no one would know 
what the invention is.” Sir Henry has 
died, and now Mr. W. DD. Allen, who was 
engaged with him; but arrangements 
were made by which the secret of the 
invention was preserved, the two surviving 
assistants being subsequently rewarded 
for their services by having the bronze 
business and factory handed over to 
them. 

In 1854 Mr. Allen went to America 
to supervise the erection of machinery 
invented by Mr. Bessemer for crushing 
the sugar cane and refining sugar, out 
of which sprang several patents; but 
although he was closely connected with 
“the ingenious Mr. Bessemer’—as he 
was then called—in a large number of 
his remarkable and varied discoveries, it 
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is ensured. The mixing or stirring took place in the ladle 
immediately before casting. The agitator is an iron rod 
about 1}in. in diameter ; in one end is made a long aperture, 
through which is inserted the blade or plate of iron, twisted 
at each end. The ladle of steel, when it is turned out of the 


| vessel, is brought beneath the agitator and raised by a 


hydraulic crane, immersing the blade and a portion of the 
rod in the steel. By means of rotatory motion, while the 
ladle is lowered and raised, the metal is thoroughly stirred. 
The stirring operation was found by Mr. Allen to be very 
simple in practice, causing no delay or inconvenience, and 
costing almost nothing; while the result, in his own words, 
was that “‘ every ingot formed from the lowest charges was 
found by analysis to be perfectly uniform in temper avd 
quality, while the thoroughly homogeneous quality of every 
part of the same ingot was evinced by its behaviour under 
the hammer or in the rolls, as well as in hardening and t« m- 
pering. The same process is still largely in use to this di: y. 


Now it is an everyday per- | Mr. Allen also patented valuable inventions for furnaces u el 


in heating, and hydraulic machinery for manipulating stc:1. 

In recognition of the great work he had done in bring n; 
about the age of steel—-which Sir Henry Bessemer had pro- 
phesied would supersede the age of iron, as iron had superseded 
the age of bronze—Mr. Allen was presented, in May, 1890, 


| with the Bessemer Gold Medal of the Iron and Steel Institute. 


The specific work for which this distinction was bestowed 
him was his early successful service in manufacturing a high 
quality of Bessemer steel. Sir James Kitson, of Leeds, 
made the presentation, and Sir Henry Bessemer bore un- 
grudging testimony to the assistance rendered by Mr. Allen 
in the early stages of the invention. 
He recalled the time when Mr. Allen, 
at the age of fifteen, came to him to 
learn something of practical engineering, 
and something of theoretical engineer- 
ing. Mr. Allen (he continued) was 
with him at Baxter House, St. Pancras, 
when he — Sir Henry — invented and 
manufactured bronze powder, an inven- 
tion which was never patented, but was 
kept a secret by Mr. Allen and two others 
| for forty years. Mr. Allen was also 
associated with him during his early 

experiments in regard to Bessemer 

metal; and when it became necessary 

| to face “‘ the sceptic people ot Sheffield,” 
j Mr. Allen put all his money into the 
experimental works which were started 
at Sheffield, and became its manager. 
At the end of fourteen years, two of ex- 
periments and twelve of partnership, it 
was found that out of the process which 
Sheffield thought all humbug, eighty-one 
times the capital embarked in it was 
taken out, 100 per cent. for every two 
months for twelve years. Mr. Allen had 
latterly devoted himself to making 
Bessemer steel for a great variety of 
purposes, and he had been able to pro- 
j duce a steel which he—Sir Henry—knew 
was being purchased in large quantities 
| by men who did not care to let it be 
known that they used “ Bessemer steel.”’ 
| Mr. Allen, who greatly appreciated the 
honour, closed his speech of acknow- 

ledgment thus:—‘‘There had been £0 

much progress in the making and the 

use of steel since the time I have been 

referring to” — he had been giving 

reminiscences of his early efforts—‘ that 

it seems almost incredible when we k ok 

back on what was only a few years age, 

but there is yet much to be done, and 1 

believe what has already been done has 

only just opened the gate of a wide field 

for progress, where honours and wealth 

may yet be won; and I would conjure 

} the younger members of the Institute, 

| those who are taking up the running 
where we older ones are, in the natural 
order of things, compelled to relinquish 








was chiefly in steel that his energies and 
abilities were employed. Many and pro- 
tracted were the experiments which pre- 
ceded the theoretically perfecting of the 
Jessemer metal, and during these, par- 
ticularly at the initial stages, Mr. Allen 
was the trusted and competent lieutenant 
of the inventor, the responsibility of the 
practical part of the experiments mainly devolving upon him. 

The process brought within the pale of approved methods, 
the next point was to decide upon the seat of manufacture. 
Sheffield was ultimately selected. The manufacturers were 
not very enthusiastic about it, and felt indisposed to back it 
up with cash. One exception was a gentleman, still living, 
who did invaluable work in the introduction to Sheffield of 
the many industries, particularly in armour-plates and 
railway material. ‘“ Sir John Brown, my next-door neigh- 
bour, was the first man to look into it,” said Sir Henry 
Bessemer, when referring to his early difficulties in getting 
Sheffield firms to give his new process their attention. 
In 1858 the Bessemer Steel Works were established in 
Sheffield. The original partners were Sir Henry Bes- 
semer, Mr. W. D. Allen, Mr. Robert Longsden, and 
Messrs. Galloway, of Manchester. ‘“ Of the five parties to 
whom I had originally given licences,’ we are told by Sir 
Henry Bessemer, ‘two of them who had paid me £10,000 
each for one year’s royalty spent about £100 or £150 each in 
trying the process; the other three spent nothing. Now, 
when I was successful in making steel—the first invention 
was for iron only—I found that my having sold them this 
privilege would, if it applied to steel, have given them an 
advantage of £2 a ton, or altogether £40,000 over other 
manufacturers. I saw that others could not fairly compete 
under these conditions, so I then applied myself to repur- 
chase these licences. I gave one firm £10,000, and the other 
£20,000 for the privilege which they had purchased, but left 
unused for five or six years, and for which they had only 
given me £10,000 originally. I swept the market clean of all 
these licences. In due time our works were erected, and we 
commenced to sell. We sent out our travellers with samples 
of engineers’ tool steel, quoting £42 per ton, a price which we 
maintained for the whole two years during which this branch 
of the trade was carried on. So little confidence was 


there in it then, that at first our orders were for 28]b. 





These 
they soon became 


or 56 1b. of steel at a time—most paltry orders. 
were, however, all duly executed; 





WILLIAM DANIEL ALLEN 


steel by simply blowing air through it for a quarter of an 
hour or twenty minutes, and without any fuel other than that 
first required to melt iron, was, as far as the past six years 
have shown, the sole conception of one man.” 

Mr. Allen had the entire management of the Sheffield | 
Works, devoting himself laboriously and persistently to 
improve the quality and manufacture of steel. The first two 
years were mainly spent in further experiments, and the 
success of his management was signally complete, both from 
a scientific and a commercial standpoint. On the expiry of 
the partnership, after fourteen years’ working, it was found 
that the firm had divided in profits fifty-seven times the 
capital embarked in the process, or 100 per cent. for every 
two months for twelve years; while the works, which had 
been largely extended out of revenue, were sold for twenty- 
four times the amount of the whole subscribed capital. In 
all, the partners received eighty-one times their original 
capital in fourteen years. This out of an invention which the 
Sheffield firms eyed askance. ‘I had immense difficulty,” 
wrote the discoverer, “in persuading anyone to touch it; 
indeed, neither the steel makers nor the iron makers would 
take it up after the lapse of two years,’ and from an estab- 
lishment which started with a plant producing two or three 
tons per day, and employing a score of hands, now the 
Bessemer Works produce over 2000 tons of steel per month, 
cover three acres of ground, and find work for a large 
number of people. Of course there are many larger establish- 
ments, even in Sheffield, for the intention of the founders 
was not so much to secure a large output, as to instruct those 
firms who wished to acquire the right to manufacture. 

Mr. Allen, as the man on the spot, had to encounter many 
difficulties, but he never faltered in his faith in the ultimate 
success of his efforts. He lived to see his hopes fully realised, 
and to witness, as he had predicted, that the Bessemer pro- 
cess must eventually revolutionise the steel world. He made 
valuable contributions to the process in various ways. One 





was the Allen agitator, which proved very successful. With 
this mechanical appliance the more perfect mixture of steel 





them, to do so with a hearty good will 
and a determination to succeed.” 
~- When the original partnership cx- - 
pired in 1877, Mr. Allen took over 
the whole business, and converted it 
into a private limited company, con- 
sisting of himself and his family. In 
1889 a number of shares were made available for the public. 
They were afterwards divided into ordinary and preference. 
Mr. Allen remained chairman, and two of his sons, Messrs. 
Charles and Harry Allen, are directors. The shareholders’ 
meetings are always pleasant gatherings, for the dividends 
are consistently satisfactory. 

Mr. Allen, who was a director of the Carlton Main Colliery, 
took no part in political or other public affairs. His time 
was divided between his commercial pursuits, travelling 
abroad, and such characteristically English sports as shoot- 
ing, fishing, hunting, and even tennis. Deceased leaves 
family of three sons and three daughters, all the latter being 
married. Mrs. Allen predeceased him in 1893. The funeral, 
which was quite of a private character, took place at Ecclesall 
Churchyard, in the suburbs of Sheffield, last Tuesday. 








YorKSHIRE COLLEGE ENGINEERING Socrety.—The eleventh 
session in connection with this Society was commenced on Monday 
last, the 26th inst., at the Yorkshire College, when a large number 
of members assembled to hear the opening address from the 
President, Mr. Henry McLaren, M.I.M.E., who took as his subject, 
“ Practice with Science.” This was subdivided into (1) the prac- 
tical man, (2) the scientific man, and (3) the man who combined 
practice and science. Mr. McLaren described engines built by 
each man, indicating possible mistakes in both instances.. No. 3 
man considered every case on its merits. If the engine was to be 
put into the hands of niggers he left many of his scientific notions 
off, and made a plain, straightforward job. Yet he could meet 
the requirements of the scientific customer, who wanted to beat 
the ‘“‘record.” He designed his work to fit his shop tools, as far 
as possible ; he kept a careful eye on his work as it went through 
the workshops, and when it came to the official tests for economy 
of steam, he knew how to get the last ounce out of his engine. 
The syllabus for the session is an interesting one, and the Society, 
if more generally supported by the prominent engineers of Leecs, 
is likely to become more and more helpful to the work of the engi- 
neering department of the Yorkshire College. 
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CARS AND SLOT RAIL BRAKES OF THE DOUGLAS CABLE TRAMWAY 
MESSRS. G. F. MILNES AND CO., BIRKENHEAD, BUILDERS 
(For description see page 451) 
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TRAMWAY—MAIN TERMINAL 


MESSRS, DICK, KERR AND CO,, LIMITED, LONDON, ENGINEERS 
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THE DOUGLAS CABLE TRAMWAY. 





Wirn this impression we complete our illustration of this 
cable tramway. 
district served by the cable line, and on page 450 will be found 
side and end elevations of one of the cars. On the same page 
are detail views of the emergency brake, which was described 
in our last impression. On this page we complete the views 


of the wheel pit arrangements, showing by a plan on a small | 


scale the arrangement of the engine, boiler, and power plant, 
and the relation thereto of the power house wheel pit, which 
is illustrated on a larger scale with all necessary dimensions. 
Sections are also given of the track and slot rails. The slot- 
rail brake is shown on page 450, as fitted to the car bogie, 
which is also shown as fitted with four of the ordinary brake 


blocks, originally designed by Mr. James More, jun., the | 
engineer for Messrs. Dick, Kerr, and Co., to meet the excep- | 






































END VIEW OF TRAM-CAR 


tional requirements of the Matlock Bridge cable tramway, | 
where there is a gradient of 1 in 43. This brake is of sufii- 
cient power to bring the car to rest at any part of the route 
in half its own length. The main features of this emergency 
brake are two blocks, one coming in contact with the top of 
the slot rail, and the other with a lower shoulder of the rail; 
and when it is required to operate the brakes, these blocks 
are brought in contact with the rail by means of a chain and 
Spindle, and act as a powerful vice in gripping the rail. The 
chain engages with the top of the lever, shown in the sectional | 
elevation with an excentric on the end of it. As this emer- | 
gency brake is fitted on both of the bogies, it can be actuated | 
from either end of the car. | 








Tr ADE AND BUSINESS ANNOUNCEMENTS. —Messrs, 0. Berend and 
Co,, Limited, electrical and mechanical engincera and manufac- 
turers, have registered the business as a company under the style 
W firm of 0. Berend and Co., Limited.—Savage’s Engineering | 
Pere Limited, has been formed with a share capital of £120,000, | 

ivided into £60,000 6 per cent. cumulative preference and 60, 
ordinary shares, all of £1 each, and £40,000 in 4} per cent, first | 
¢mortgage debentures of £50 each, . } 





On this page will be found a map of the | 


| dredged to 174ft. to admit the passage of large vessels. 


| versa. 
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PROJECTED PUBLIC WORKS IN RUSSIA. 


ACCORDING to a report of her Majesty’s Acting Consul-General 
at Odessa, the following projects are engaging the attention of the 
Russian Government :— 

(a) The construction of a canal between Kherson and Stanislav, 
along the bed of the river Dneiper, to be completed within four 
years, at a cost of about £230, This has, according to news- 
paper reports, just received the Imperial sanction. The canal, 
which will open up the important trading centres of Kieff, Kre- 
mentchug, and Ekaterinoslav, will be 24} miles long, and ye 
About 
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contended with have been much under-estimated. The greatest, 
perhaps, of these difficulties lies in the fact that at certain seasons 
of the year the rivers above referred to contain but little water, 
while at others they swell to a surprising degree. A well-known 
Russian writer, in an article written by him in 1892, gives a de- 
scription of the Porogi Rapids on the Daeiper. He states that these 
rapids present almost insurmountable obstacles in the way of 


, navigation, and that the amount of labour entailed in the construc- 


tion of a canal navigable both ways would be enormous at this 
one point alone, while to cope with the immense volume of water 
that sweeps over these rapids during high water in spring would 


probably be found to be altogether impracticable. The only 
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DOUGLAS CABLE TRAMWAY—MAP OF ROUTE 


£25,000 is to be expended during the current year in the purchase 
of cy ope &e, 

(b) The establishment of a portin the Djarilgatsky Bay, situated 
to the north of the Perekop Gulf. Several 
grain cargoes in the above bay both in 1895 and in the present 
year, 

(c) The connection of the Baltic and Black Seas by a waterway 


to extend from Riga along the rivers Dwina, Berezina, and | 


Dneiper to Kherson. 


The latter project has for some time been occupying the atten- | 
Were this scheme ever to be realised all | 


tion of the Russian press, 
other extensive works ever undertaken in Russia, including the 
Siberian Railway, would be thrown completely into the shade. 
Such a waterway would probably do more towards —— the 
coasting trade of the empire, than any other enterprise undertaken 
in Russia, while in the event of war Russia would be able to 
transfer her entire fleet from the Baltic to the Black Sea, or vice 
It would appear, however, that persons more or less con- 
versant with the actual conditions under which this scheme would 
have to be carried out are of opinion that the difficulties to be 


British steamers loaded ' 


alternative, therefore, would seem to be the constructiou of a canal 
with a system of locks to run parallel with the river past the rapids. 
From a money fo‘nt of view such an undertaking is likewise im- 
practicable, since to construct a waterway with a uniform depth 
of even Sft. or 9ft.—Russian newspapers speak of 25ft. to 30ft.— 
would require a fabulous amount of capital. To embark on an 
undertaking so difficult to accomplish seems all the more surpris- 
ing when it is considered that the Volga and Don are waiting to 
be connected at Tsaritzin, where the distance is comparatively 
small, the railway between these two points measuring about 50 
miles. This canal would link together the Black Sea and 
Caspian, and would be invaluable to trade.— Foreign O fice Annval 
Serie 8, No. 1788. 








Great preparations are being made for a Scandinavian 
exhibition to be opened at Stockholm on May 15th, 1897, in con- 
nection with the 25th anniversary of King Oscar's reign. The 
object is to represent the artistic and industrial products of the 


' Scandinavian countries and of Russia, 
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THE DAIRY SHOW. 


ing machine, arranged to milk six cows at one time, and pro- 
vided with a pulsator over each cow ; to the Sterilisatorwerke, 
Frankfort-am-Main—Dr. Gustav Schack-Sommer, Upper 
Woburn-place, W.C.—for the Popp-Becker direct steam steri- 
liser already noticed and referred to below; to Dr. Alt, Frank- 
fort-am-Main, for his appliances for sterilising milk or other 
liquids, in the household, in bottles, with patent stoppers ; to 
John Gray, Stranrear, for a new combined duplex aérator and 
refrigerator ; to R. A. Lister and Co., Dursley, Gloucester, for 
the adaptable railway milk churn cleaner. This consists of a 
trough about twice the 
length,and sufficiently wide 
and deep to readily permit 
of the handling of the 
largest size churn. At one 
end there are two long 
brushes mounted on a 
frame on springs extending 
longitudinally about half- 
way along the side and near 
the bottom, diverging some- 
what from the end towards 
the centre, the fibres being 
set upwards, but inclining 
inwards at an angle of about 
45 deg. At the same end, 
and above these brushes, 
are other long brushes, 
mounted on a disc andon a 
collar attached to a spindle, 
much in the way that the 
ribs of an umbrella are 
mounted ; but the spindle 
passes through the centre 
of the disc, and thence out 
through the side of the 
trough, where it directly 
conrects to pulleys, one 
running loose, the other 
tixed to it. Here, too, is 
situated a lever by which 
the spindle can be thrust 
forward and cause the 
brushes to diverge at the 
free ends that extend to- 
wards the middle of the 
trough, or be drawn back- 
ward and cause the brushes 
to close. A single pedal, 
when pressed down, shifts 





SILVER medals were awarded to the Dairy Outfit Company, | 
Pentonville-road, London, for an exhibit of the Thistle milk- | 





LETTERS TO THE EDITOR. 
(Continued from page 439.) 





| 
SNODLAND BRIDGE. 
Str,—Whenever a competition takes place for the design ot a 
bridge, the building of a palace, or the construction ofa big engine, 
| criticism is sure to fall heavily on the accepted design. The Snod- 
land bridge? was ‘put up to competition, and the fact goes far, 
| perhaps, to account for the letters which have appeared concerning 
it in your pages. I was not myself a competitor, nor had I any- 
| thing to do with the bridge or the design. The spirit of fair play 
| impels me to write a few words about it, in reply to the criticisms 
which have been expended on it. 
The head and front of offence is that the versed sine, or rise of 


er i 





the belt to the working 
pulley, and also thrusst 
the spindle forward and 
vice versd. To clean a churn the trough is filled three- 
quarters or so with water, the churn plunged into it, 
slipped on to the brushes, and when well on the pedal is 
pressed, round go the brushes, which, too, distend, so as to fit 
the sloping sides of the churn, these are rapidly scrubbed ; 
the churn at the same time takes up the motion and en- 
counters the fixed brushes below. Ina few seconds the pedal 
is lifted, back go the belt, spindle, and brushes, away goes the 
churn cleaned inside and out, leaving the apparatus ready for 
the next. An expert can manage three churns a minute; a 
brush is attached to the end of the spindle to clean the 
bottom of the churn. The same firm obtained another 
silver medal for their combined milk scalder and raiser, to 
which attention has previously been called. The other silver 
medalists were :—Dairy Supply Company, Limited, Museum- 
street, London, W.C., for sterilising plant, and also for the 
‘‘ Laval” steam turbine scalder; W. and T. Avery, Limited, 


Fig. 1-APPARATUS FOR STERILISING MILK IN BOTTLES 


side spans, is too great. These side spans cannot therefore pro- 
perly take the thrust of the centre arch. If this be wrong, all 
that can be said is that dozens of bridges exist with the same 
defect, and some of these are of stone, and others with cast iron 
voussoirs. No one has attempted to say that the bridge is not 
strong enough to stand and to carry its load. It is there doing 
its duty, and a handsome structure besides. The argument, as I 
understand it, is that it might have been better. Perhaps so; 
but after all this is not a matter of such importance that the bridge 
as it stands should be denounced as it has been. 

But is it certain that the bridge is really so bad as your corre- 
spondents think? They claim that the central span must sink and 
the side spans rise under the influence of horizontal thrust. None 
of them have attempted, however, to show that the line of thrust 
falls outside either the intrados or the extrados of the arch ; unless 
it does, even a stone arch would stand. But we have here not a 
voussoir arch built up of separate parts, but an arched girder, 
which is a totally different thing, and it remains to be proved that 
this arch exerts any thrust whatever—that, in short, it is not wholly 








Fig. 2 


14—-16, Cow Cross-street, E.C., for patent tape printing | 
machine; H. W. Townsend, 75 and 76, Commercial-street, | 
Newport, Mon., for patent milk can and attachments. 
Bronze medals were awarded to Thomas Bradford and Co., 
140—143, High Holborn, W.C., for the new patent ‘‘ Harbin- 
ger”’ factory churn, with a drum 53ft. long and 4ft. wideand 
high, in which 100 gallons of milk or cream can be churned at 
a time in nine minutes by means of fourteen grooved dashers, 
14in. long by 2in. in diameter, fixed spirally in a shaft driven 
by steam; and to the Dairy Outfit Company for their milk | 
steriliser. 

There was a good display of vehicles for conveying milk, | 
&e., and eight exhibitors in Class 73, railway churns, in 
which class Vipan and Headly took the first prize for a 
churn with body in two sheets of steel. The seam on each | 
side strengthens the vessels, with a heavy wrought iron neck 
and rounded edge bottom hoop of the same material, with a | 
dust-proof lid and beaded ventilator. It is gratifying to see | 
the work and material put in this simple apparatus. The 
sides are of 18-gauge tinned steel plate, the bottoms and | 
necks of 16-gauge; whilst the wrought iron bars used are of | 
a complex but interesting special section that do credit to 
the rolling-mill as well as the designer. These remarks pro- 
bably apply to all makers, but we had an opportunity of 
inspecting the prize material, It is a small thing, but never- 
theless pleasing. 

We illustrate on this page the Popp-Becker apparatus for the | 
sterilising of milk in bottles, of which a description wasgiven in 
cur issue of last week. Fig. 1 represents a general view of 
the appliance, Fig. 3 the bottle frame and closing device, 
and Fig. 2 the glass plug and rubber stopper previously re- 
ferred to. Dr. Gustav Schack-Sommer, Upper Woburn-place, | 
W.C., is the agent for this plant. 

The other appliance exhibited by Mr. Sommer, i.c., for 
sterilising milk in bulk, was described in our last week’s issue. | 




























| work, is very good evidence that it is strong enough. 


| drop, and if the side arch is sufficiently loaded, it wil! transmit the 


| brick arch, 
| in any case something in hand to prevent them from rising. 


| the bridge stands, and to state definitely under what conditions of 


| this bridge appearing in your issne of the 9th inst., as well as the 
letter of Mr. W. G. Strype and Mr. W. H. Bidder, appearing in 
your issues of the 16th and 23rd inst. respectively, and I quite 
agree with your remarks that the design of the bridge is unique, 
symmetrical, and pleasing in appearance, but its economy and 
strength are open to question. 


the disparity in the dimensions of the central span as compared 
with the adjacent spans is such that the horizontal thrust due to 


Fig. 3—BOTTLE FRAME 


self-contained. It may be argued that if it is, it is not strong 
enough ; but the fact that it is, as I have said, in place and doing its 


But if we suppose that it does exert a certain amount of thrust, 
we have again to consider whether the side spans are or are not 
sufficiently stiff to take that thrust without doubling up. It has 
to be borne in mind that each of these side spans has a thrust 
of its own, provided the central span has a thrust, and the tendency 
is for the crown of the arch to come down. If, now, the side spans 
are subjected to a thrust from the centre span, this stress may be 
only just enough to neutralise the tendency of the side arch to 


thrust to the abutment without danger or trouble. The effect will 
be, in a word, the same as the loading of the haunches of a stone or 
It is clear, therefore, that the side arches must have 


It remains, therefore, for Mr. Bidder and others to explain why 


loading per square yard of roadway it is likely to fall down. If 
they do not think that the bridge is safe for traffic then they ought 
not only to say so, but to give definite figures. If, on the other 
hand, they are not prepared to prove that the bridge is unsafe and 
likely to be dangerous to life, then criticisms lose half their force. 
Indeed, the designer might say, ‘‘I know all that you say, but 
other considerations had to borne in mind of which you take no 
notice,” and the retort would be quite apposite, 7 (Co: 
Victoria-street, Westminster, October 27th. 





Sir,—I have followed with much interest the description of 


the large span if transmitted to the abutments through the 
adjacent spans, as is evidently the intention according to the 
drawings, must distress the principal or arched members of those 
several spans, whatever their sectional dimensions may be, to an 
extent that would far exceed the limits of economical construction, 

But it may be argued that the thrust due to the principal span 
may be isolated by the introduction of masonry piers forming 
abutments of sufficient stability in themselves to resist such thrust 
and then all the objections are overcome. Not so, for I find in 
examining the proportions of the arched members in the large and 
small spans that, notwithstanding their symmetrical appearance 
their proportioning to the stresses they have to resist is anything 
but symmetrical. The evaluation of the stresses in a rigid arch 
is, | am fully aware, a very complex and tedious problem, but for 
all practical purposes I think it will be admitted that the formula 
given in that excellent little work on ‘‘ Beams, Columns, and 
Arches,” by Sir Benjamin Baker, will give sufficiently approxi- 
mate results. 

Applying that formula to the determination of the sections 
required in the two spans of 240ft. and 120ft. respectively, we have 
| first, in the case of 240ft. span, 
| A = sectional area required at springing. 

A! = sectional area required at centre. 





j Then Poe a . c 
| t-1bra 
| : ed 
| and 1 A a 1) 
| 2¢-. 3re 
| d 
| '!n this case y= Span = 19 
ver. sin, 
¢ = 6 tons per sq. in. = 6 
| d= span — 240 = 80 
depth of rib 3 


| x = constant for steel 344 

Che dead load is assumed at 17°5 cwt. per lin. ft., and the live load 
st 1 ton per tin. ft. 

Chen W = total distributed load = 450 tons, 


ind w = ratio of total load to rolling load = 2°142. 
Wr /, , 16 _ 450 x 12 a 
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a = 700 “65 (1 °505 + 1) = 167 “Sin, 
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——-—— 


so that the sectional area required at the springing would be 
209 °6 square inches, and at the crown 167 ‘9 square inches. 

The diameter of the tube proposed is 3ft., whose circumference 
is 113in., and the total sectional area to be provided is 209-Gin. for 
the two ribs, or 104°8in. for each rib, so that its thickness must be 
mt ; = ‘92in. thick at springing. Similarly the sectional areas 
allowing for a reduced dead load of 124 cwt. instead of 174 ewt. 
for the smaller span work out at 62°8 square inches at springing, 
and 50 9 square inches at centre, giving a thickness at springir 


for a tube 2ft, diameter of ; = A = °41 for each arched rib, 
“xX 0" 

Now, I am of opinion that the sectional area of metal could be 
more efficiently and advantageously distributed, having regard to 
connecting the roadway girder with the arched member, by the 
adoption of a rectangular trough-formed arch of different pro- 
portions, and that on such lines a cheaper bridge would have 
resulted, 

It would have been satisfactory if Mr. Woodhouse had submitted 
the details of his calculations, or, at all events, so much data as 
would enable one to understand upon what basis his design had 
been produced. M. W. D 

Swansea, October 26th. 








CENTRAL TECHNICAL COLLEGE, EXHIBITION ROAD. 


| Sir,—I beg to forward you the following list of scholarships 
| ae in connection with the present session, 1896-97, of this 
| Jollege :— 
| Clothworkers’ Seholarship, £60 a-year with free education for 
wo years. L. P. Wilson. 

Mitchell Scholarship, £40 a-year with free education for two 
| vears. R.S. Potter. 

Clothworkers’ Technical Scholarship, £30 a-year with free educa- 
ion for two years. E, W. Cook. 

David Salomons’ Scholarship, £50, E. W. Marchant. 

John Samuel Scholarship, £30. H. W. Hanbury. 

Institute’s Scholarships, free education for three years. F. 5. 
Miller, J. I. Hunter, F. W. Fawdry. 


London, October 28rd. W. E. Ayrton, Dean. 





FOR THE BENEFIT OF THE ARTISAN. 


Sir,—Allow me to thank you for the publication of my letter of 
some weeks ago, and for encouraging by your leader of this week 
a discussion which I feel certain, from the position which your paper 
holds, will do much to bring conviction home to the minds of 
benighted unionists, 

I did not reply to the letter by ‘‘ Unionist” because I felt sure 
that your readers would see that he had entirely missed the point 
of my remarks, The excellent letter from Russia that appears 
this week and your own article will bring ‘‘ Unionist” back to the 
point, I think. Both you and ‘R.” confirm my statements. 
** Unionist” seems to h-pooh the idea of an artisan buying 
houses, or of his being allowed to take shares ina company. May 
I tell him that I could give the names of several workmen in the 
North who own their own houses. One case at least is of a work- 
man who for many years was a unionist, but getting dissatistied 
with the ways of the Society, retired, saved up the money that he 
was throwing away on it, and bought a house—not a small one 
either ; of course, he did not pay down for it, but he has had 
it now for eight or nine years, and he tells me that at any moment 
he could pay off what is still owing. ’ 

With regard to taking shares, may I quote from Mr. Spencer's 
book on ‘Data of Sociology,” chapter x., on ‘Class Bias!” 
‘* When the Gloucester Wagon Company was formed it was decided 
to reserve a thousand of its shares of £10 each for the workmen 
employed ; and to suit them it was arranged that the calls of £1 
each should be at intervals of three months. As many of the men 
earned £2 10s. per week, in a locality where living is not costly, it 
was considered that the taking up of shares in this manner would 
be quite practicable. . . After the lapse of a year not one 
of the thousand shares was taken up; and they were then dis- 
tribnted among the proprietors.” Mr. Spencer gives this and 
another case—l'ox, Head, and Co.—to prove that artisans are not 





In the first place, as Mr. Bidder has very clearly pointed out, 


provident. He wrote twenty years ago. If he should write now 
and show how workmen are putting their money into a concern 
which, as you say, robs them of their liberty and is a very bad ir- 
vestment altogether, what might he say ? 

I must apologise for this very long letter. 
in your valuable paper will continue, 


I hope the discussion 








October 27th. A Non-Unrionist ERECTOR. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Powerful express engine.—The Lehigh Valley Railroad has recently 
put in service a heavy Baldwin engine to haul its ‘‘ Black Diamond 
express between New York and Buffalo, over a line having very 
severe grades in crossing the Allegheny Mountains. The engine 
has an immense fire-box of the Wotten type, an extension smoke- 
box, and straight smokestack, The driving wheels have cast steel 
centres, and all wheels have steel tires. There are four driving 
wheels—the rear pair being the main drivers—a four-wheel leading 
truck or bogie, and a single pair of trailing wheels under the fire- 
box. The tender has two four-wheel trucks, with 36in, wheels, 
and a total wheel-base of 15ft. 9in, The principal dimensions of 
the engine are as follows :— 


Cylinders 19in. by 26in. 


Steam ports.. teeter ee er a 1fin. by 19in. 
Exhaust ports .. .. «- ane gated nore rapes 3}in. by 19in. 
Valve WAGE. cc 0s ce ee 66 oe ce ce SM 


Driving wheels .. 


én) Uh ee ee | ies 6ft. 4in. 
Truck wheels of engine and tender .. 8ft. 


Driving wheel base .. .. «. +. +e oe «- 18ft. 

Total wheel base, engine peg ee ee 
Truck wheel base,engine .. .. .. .. .. 6ft. 2in. 
Truck wheel base, tender .. .. .. .. .. 5ft. 
Weight on driving wheels .. .. .. .. .. 81,800 Ib. 
Weight on engine truck.. .. .. .. «. «. 29,100 Ib. 
Weight of engine ‘ i hess -. 140,950 tb. 
Weight of tender 85,000 Ib. 


Driving axles—O.H. steel—journals .. 8$in. by llin. 


Boiler, diameter of first ring ly eee 
Doms sc sk sa se BG We ae ee “ow ee ee Cee Pe 
Steam pressure .. .. e. -. ee ee ee ee 180 Tb, per eq. in. 
Fire-box, longth.. .. .. «2 2 «+ oo co 9ft. Gin. 
rere 
CS Sree armen 
GUO cna, ns 40. 4s, oe an Oe 
a tube shoes... .. 2. ce ce oe co Sim 
& Cae a ad oe ae. is 3k oe 
Tubes, steel, diameter outside .. .. .. .. 2in. 
thickness .. .. «oc «2 «+ o «+ No. 11 wire gauge 
sg MARIN aa fet ck ee ae ie Toe ae 
AS vitch Ln ae Se eee 
Heating surface, tubes .. mre: FS 
pa firebox .. .. .. .. «. 148°98 aq. ft. 
a CE a ke ka we cs ee SOO 
Grebe wees ii de sa hea so! ae" Os 63°97 sq. ft. 
Area of throttle or regulator opening 57°90 sq. in. 
Height from rail to top of smoke-stack . 14ft. 10in. 
Tender tank, U.S. pl sea PC Se 
Sand jet device .. ee Leach’s 


Lubricators .. . Triple feed 
Injector® .. 22 2 se ce oe oe ce oe 8 

Heavy goods engines.—The New York, New Haven, and Hartford 
Railroad has recently put in service several powerful freight or 
goods engines of the mogul type, 7.e., having six coupled driving 
wheels—the middle pair being the main drivers—and a two- 
wheel or ‘‘ pony” leading truck or bogie. The tender is carried 
on two four-wheel trucks, and is fitted with a scoop for taking 
water from the track tanks. Owing to the great height of the 
boiler the dome and safety valve casings are short and squat, as is 
the cylindrical smokestack. The tender and engine are connected 
by a spring buffer coupling. The leading particulars are as 
follows :— 
20in. by 28in. 
Steam ports lim. by 20in. 
Exhaust ports “ae -. «+» 3in by 20in. 
Valve travel .. . ees hab eae 6in 
Driving axle journals 9in. by 12in. 


Cylinders .. 





Driving wheels ft. 3in. 
Truck wheels .. 2ft. 9in. 
Tender wheels .. 2ft. 9in. 
Driving wheel base. . 15ft. 2in. 
Engine wheel base... << se wih > ae sn, 
po gy eee ere 
Total wheel base, engine and tender -- «- Slft. Sin. 
Weight on driving wheels “see es te 
Weight ofengine .. .. 144,200 Ib. 
Weight of tender—empty 43,000 lb. 
Diameter of boiler barrel 5ft. 3in, 
Fire-box, length oft. 
Fire-box, width .. .. 3ft. 4}in. 
Fire-box, depth at front 5ft. Shin. 
5ft. 54in. 


Fire-box, depth at back.. 
Grate area .. oe ee 
COMMS PRONSUTO.. 22 oc on ke ce te oe 
Tubes—charcoal, iron—diameter .. .. .. 2in. 
Tubes—number 312—length 
Heating surface, tubes .. 

Heating surface, fire-box 

Heating surface, total . ae ae 
Thickness of barrel plates .. .. . 
Thickness of tube sheets ‘ 
Thickness of fire-box sheets. . 
Smokestack, diameter .. . 





30°22 square feet. 





1947 square feet. 
164 square feet. 
2111 square feet. 
gin. 
jin. 





Smokestack, height from rail to top .. 13ft. Lin. 
Tender tank, capacity .. .. .. .. 4500 gallons. 
Tender, coal capacity 84 tons. 


Total length over engine and tender.. .. 6lft. 3}in. 

Water power and electric plant for Salt Lake City.—There has 
recently been completed an extensive water power and electric 
plant near Salt Lake City, Utah, for generating current to be 
transmitted to the city for lighting and power purposes, running 
the electric railways, &c. The water is taken from Cottonwood 
Creek, and piped direct or from a storage reservoir to the power- 
house. From the creek to the reservoir there is a wooden stave 
pipe—built up like a barrel—of the type now so largely used, this 
pipe being 1420ft. long, 50m. diameter, built up of Oregon fir 
staves—31 to the circumference—and having bands of ,*;in. steel 
rods at intervals of 10in. The outlet from the reservoir is through 
a tunnel 7ft. by 74ft., 430ft. long, from which extends the steel 
pipe line 50m, and 49m. diameter, the thickness ranging from 
tin, to 4in., the latter being for the maximum head of 300ft. to 
380ft. ‘The pipe is in sections 32ft. long, with bolted flange con- 
nections, soft copper wire being laid between the flanges. There 
are two main curves of 293ft. radius, one horizontal and one ver- 
tical, and one compound curve, which is both vertical and horizon- 
tal. The length of this pipe line is 2300ft. In the power-house 
are four double-nozzle 6lin. Pelton wheels, each developing 700- 
horse power, with a head of 370ft., and running at 300 revolutions 
per minute, Each wheel drives a three-phase generator of 500 
kilowatts, generating a 500-volt current. There are also two 25- 
kilowatt independent exciting generators, driven by two 13in. 
Pelton wheels direct connected to the armatures, and running at 
1300 revolutions, Six transformers raise the voltage from 550 to 
10,500 volts. The transmission line to the city is fourteen miles 
long, the line conductors consisting of twelve wires, four circuits 
of three wires each. The distributing station in the city has step- 
down transformers reducing the current from 10,500 to 2200 volts. 
The efficiency at the switchboard is 68 per cent. 

_ Power transmission by vertical shafts.—In two buildings in New 
York, the power for manufacturing purposes is now being trans- 
mitted by vertical shafts, with horizontal belt pulleys on each 
floor, In the first building there are two shafts, extending up 
through six floors, and from a pulley on the top floor a belt drives 
a third shaft in the next building, which rests on the sixth floor 
and extends up through the twelfth floor. The lower sections of 
the shafts are 4,%,in, diameter, and the upper sections diminish to 
3tgin. at the sixth, and 2}4in. at the top floors, Two Corliss 
engines of 150-horse power and 250-horse power drive main pulleys 
8hft. and 14ft, diameter, with clutches to a horizontal jack shaft 
carrying two driving pulleys 50in. diameter and 18in. wide, from 
which are led the main belts to the horizontal belt wheels on the 
shafts, both of which are 5ft. diameter and 20in. wide, the belts 
being guided by small guide pulleys. The whole weight of each 
shaft is carried on a step bearing designed for a load of 480 lb. per 
Square inch, having alternate discs of steel and bronze running in 





an oil chamber, At each floor are two bearings, one on the floor 


and one on the side wall, all these bearings being universally 
adjustable. On the vertical shaft are small pulleys for each floor, 
from which a belt drives the main pulley for the countershaft 
carried in hangers bolted to the underside of the floor beams. By 
this arrangement the fire risk is lessened, as the floors need only 
have openings large enough for the shafts, and there is less strain 
upon and racking of the building, while the floor space is less 
occupied than where belt driving is employed. 

Large box cars (goods wagons).—The Baltimore and Ohio Railroad 
has recently added to its rolling stock equipment 4600 new freight 
cars, of which 2300 are eight-wheel closed or box cars of 60,000 Ib. 
carrying capacity. The underframe consists of two side sills 
5in, x 8in., four intermediate sills 3in. x 8in., and two centre 
sills 34in. x Qin., all of yellow pine and tenoned into oak end sills 
8in. x 10in, The frame is trussed by four iron body truss rods 
ljin. diameter, with the threaded ends upset to 1gin., there being 
a pair of rods each side l7in. c. to c., while the inner rods are 
4ft. 2in. apart. The draft timbers are 4in. x , placed under 
the centre sills and extending back to the body bolsters, the auto- 
matic couplers being connected up by a continuous draw bar. The 
body bolsters are built up of three white oak sticks, 44in. x 64in., 
and two wrought iron plates, #in. x 6in., and each bolster is 
trussed by two lin, rods, with 14in. upset ends. The side framing 
consists of posts and body braces 3in, x 5in., with jin. vertical 
rods ; the end posts are 4in. x 5in., and corner posts 5in. x 5in. 
The outside sheathing is of Zin. tongued and grooved planks, 3in. 
to 4in. wide, placed vertically, and inside there is a lining of {in. 
topgued and grooved plank, laid horizontally. The loading limit 
for grain is marked inside by black lines, 4ft, 64in. from the floor 
for corn and 4ft, din. for wheat. The roof is composed of metal 
and wood, the metal sheets being covered by the outer planking. 
The floor is of lin. planks, 5in, to 8in. wide, laid transversely 
across the sills and secured by 20-penny nails, The outside of the 
car is painted with three coats of brown mineral paint, with the 
lettering in white, and all ironwork is given one coat of asphaltum 
or smokestack black. The trucks, or bogies, have steel frames, of 
the diamond pattern, with top arch bars ljin. x 4in., lower arch 
bars lin, x 4in., and tie-bars Zin. x 4in. The truck bolsters are 
built up of two white oak sticks 34in. x l14in. and one stick 
6in, x 1l]}in., flitched by two wrought iron plates jin. x 8in., 
7ft. 5in. long. Each bolster is trussed by two ljin. rods, with 
ljin. upset ends, Under each end of the bolster is a nest of four 
spiral springs, resting on the spring plank, this latter being an 
inverted 12in. channel iron. Some of the cars have cast steel 
bolsters and others have pressed steel bolsters. The journals have 
lead-lined brasses. All the cars are fitted with the Westinghouse 
quick-activg freight train brake, with a brake shoe to every wheel. 
The genera! dimensions are as follows :— 








ft. in. 
Length overend sills .. .. 1s sc cs oc cf o« 86 10 
Length over body sheathing. . 36 11} 
Length over running beard .. 88 5 
Length over couplers 40 1} 
Length inside .. .. 360 («0 
Width over side sills caesar Seas ee a 8 10 
Width over body sheathing .. .. .. .. .. .. -. 8 Ni} 
I od) “eb ), 46, ok ck,” nel Bt. bk ee ee 
Width inside (between girths) .. .. .. .. 8 2 
Width extreme (over bottom slides of doors).. 9 & 
Height, rail to centre line of coupler... .. .. .. .. 2 104 
ee ee ee ee 
Height, rail to running board .. 13 48 
Height, rail to top of brake shaft 14 Of 
Height, side sill to side plate 7 «5s 
ME OO ONEII coe os. nas Sc, ee ak wc ee 
Doorway 6. 45 ce oe ce ce oe ce Oiee Ogee, Oy SEE. Gin, 

Axles— 

Length, centre to centre of journals... .. .. .. .. 6 3 
Diameter at middle... .. .. .. .. 0 4 


Diameter at wheel seat .. aie, Vance aves te a 
Journals nite Se 66 Sa) Ok) eo oe ‘omy! oc ne 
Wheels, diameter +e, “eae ee 


Wheelbase, truck 9 


Wheelbase, total Oe ae a Se a ee tae ae eG. 
Distance, centre to centre of trucks... .. .. .. .. 26 10 
Campyingenpacity .. ce cs os ce ts ee oe oe GREE 
Oe, an Oe re eee, 
Weight, empty .. pai a OR ae ieee. vie: ok we 


ee eer ee er ee ee ee 

Compressed air cranes and hoists.—Travelling cranes operated by 
compressed air are being introduced in a number of factories, and 
a recent machine of this kind is a 20-ton travelling crane of 40ft. 
span in the works of the Ingersoll-Sergeant Drill Company, which 
crane hasa novel single-acting reversing gear. It has three duplex 
air engines, one for each motion of the crane, The engines are 
reversible, each cylinder having a valve which has both a rocking 
and a shifting motion, the cylinders having two sets of ports, one 
set direct and the other crossed or leading to opposite ends of the 
cylinder. With this arrangement, only one excentric is required 
for a cylinder, and the engine is reversed by shifting the valve by 
air. There are two air pipes leading to the valve chest of each 
engine, the other end of pipes leading to a valve box on the cage 
of the crane. In this valve box are three slide valves operated by 
levers, which control the speed and direction of the three move- 
ments of the crane. When the levers of the valve box are ina 
central position, the ports in the valve box are covered and the 
crane is stationary; but when moved in either direction, air is 
passed through one of the two pipes leading to an engine which 
shifts the valve and brings one set of ports into play, making the 
engine run one way. When shifting the lever in the opposite 
direction, air is passed through the other pipe leading to the 
engiue, the valve is shifted in the opposite direction, and the 
— is reversed in its movement. The travel of the crane is 
460ft., and air is applied to same through a continuous hose of 
about 480ft. in length, fastened to the building at one end and to 
the crane at the other, and it is held up at intervals of 25ft. with 
cast iron swivel sliders, which move on channel beams bolted to 
the roof of the building. On the forward movement of the crane, 
the hose is drawn out very nearly straight, and on the return 
movement it falls in loops, the hose turning on the swivel joint 
as the two slides come together, making it set at right angles 
to the slides. In this position the hose occupies very little 
room, the 480ft., when looped up, using only about 10ft. of track. 
The great economy of an air hoist is well illustrated in the follow- 
ing record of actual work performed in the Russell traction engine 
factory. In making wheels for the traction engines, a moulder 
and a helper formerly made one mould per day of a wheel 16in. 
face by 66in. diameter. During the entire operation of moulding 
and pouring, 104 hoists and lowers were necessary. With the old 
crane, it took these two men from five to six minutes to turn a 
flask, when assisted by a labourer on the windlass. Now, with the 
air hoist, the labourer is done away with, and they turn a flask in 
two minutes. This saves in time alone fifty-two times three and 
a-half minutes, or three hours per day, and the moulder and 
helper make, in the time saved by the air hoist, two 58in. by 12in. 
wheels in addition to the large wheel, which formerly constituted 
a day’s work. In this same foundry a test of one of their jib 
cranes gave the following :—Area of piston, 452 ‘39 square inches, 
24in. diameter ; height of lift, 6ft.; hoist, 2ft. to lft. of piston 
travel ; weights lifted, 2000lb., 40001b., and 50001b.; main air 
receiver gauge, 100ft. from crane, registered 631]b. pressure ; 
gauge on hoisting cylinder, 30lb., 401b., and 45 1b. for the respec- 
tive hoists. It was found that it took 10 lb. pressure on hoist- 
ing cylinder gauge to overcome the friction of the chains 
wrapping around the sheaves, as well as of the packing in the 
stuffing-box of the piston-rod and the frictional resistance of the 
piston against the cylinder walls. Deducting 45239 lb. as being 
the amount required to overcome all resistance except load, we get 
the amount shown in the third column— 


Weight lifted 6ft. Pressure on piston. 
Ib. Ib. Ib. 
Wee ec cs oe ke (ORs Ce es 
eee ee 
GIUG xc oe: vg ae SOUR OD gc xe ve nn TOS 









The excess of 261 °551b., 523 ‘9 1b., and 654 °87 lb., in the respective 
cases is due to the fact that the chains are hugging the sheaves 
tighter under the loads than when empty, and this .increased 
friction must be overcome at the expense of pressure. The 101b. 
required to overcome the load and frictional resistance of the 
chain, chain block, &c., in the crane itself is not altogether wasted, 
for the space in the cylinder between the piston and the head on 
lifting side being once supplied with this amount is then ready to 
do useful work. A 24in. cylinder with piston moved 3ft. would 
contain 28 “275 cubic feet of free air if the gauge on the cylinder 
showed 301]b., or two atmospheres pressure, and ten such hoists 
would use 282 cubic feet of free air. This amount of air would 
not cost over 1}c. With compressed air at 5c. or less per 
1000 cubic feet of free air delivered at 1001b. pressure, this is 
vastly cheaper than a gang of men ona windlass with the moulders 
standing idle an indefinite time. The frictional loss in direct air 
hoists has been shown by tests made ‘by the Whiting Foundry 
Equipment Company not to exceed 15 percent. A lot of twelve 
hoists taken at random showed a varying loss of from 9 ‘2 to 23 per 
cent.; average, 12°9 per cent. loss. Another lct of ten averaged 
14°65 per cent, loss. 

A thirty-storey Luilding.—Since the introduction of the steel 
skeleton frame system of construction for buildings, New York 
has become a city of lofty office buildings, twelve to twenty-five 
stories in height ; but work is now in progress on a building which 
will have twenty-seven stories in the main part, with three extra 
floors in the two towers, the height from the curbstone to the top 
of the towers being 386ft. As in all such buildings, the construc- 
tional design is largely an engineering rather than an architectural 
work, since with the steel skeleton style of construction necessary 
for these great buildings the exterior masonry and treatment which 
are visible in the finished work are merely the clothing and orna- 
ment of the steel framework, though in all buildings of this 
character the architectural design and arrangement considerably 
complicates the arrangement and detailing of the structural iron- 
work. The building will have a frontage of 103ft. llin. on Park- 
row, 20ft. on Ann-street, and 47ft. 10}in. on Theatre-alley, while 
the depth from Park-row to the alley will be 150ft. 7?in. The 
area covered will be 15,000 square feet, and this is entirely on a 
deep sand foundation. The foundation will be carried on piles 
driven into the sand to a depth of 20ft., and spaced lin. 
centre to centre under the foundations. No pile is to be 
loaded with more than sixteen tons, and the allowed 
pressures are fifteen tons per square foot on brickwork, 
and forty tons per square foot on granite. The site of the 
building will be excavated to a depth of 34ft. below the street. 
An additional 12in. to 16in. in depth will be excavated between 
and around the heads of the piles for a clear space of 12in. from 
the piles, and this space will be filled in with concrete. Upon this 
concrete capping will be laid large granite blocks for bases for the 
piers, which will be of brick, with granite capstones to carry the 
grillage beams, which are H-beams of length, depth, and number 
suitable to each individual foundation, and these are laid upon the 
granite caps of the brick piers, being set in a bed of cement fin. 
thick, on top of the caps. Most of the columns rest on distributing 
girders, which in turn rest on a grillage of H-beams on two or more 
of the masonry foundation piers, although some of the interior 
columns rest directly upon grillages upon isolated piers. Each 
foundation had to be especially designed for the column loads to 
be sustained by it, the size of girders and the size and weight of 
grillage beams varying according to location. The distributing 
girders are of plate construction, having two to four webs, their 
length ranging from 8ft. to 47ft., and their depths from 44in. to 96in. 
There are practically no two columns of identical section in the 
entire building, the irregular arrangement preventing any uniform 
loading, so that each column has had to be designed and built up 
for the particular load. The loads range as high as 2,900,000 Ib. 
All the columns are of box section, some being square and others 
of rectangular section, while in one case a double box section is 
used. They are flanged at every storey, near the floor beams, to 
support the surrounding masonry. The wind bracing consists of 
horizontal diagonal bracing in the floor systems, while the column 
connections with the box and lattice girders also give great lateral 
stiffness. There is also a system of vertical diagonal bracing 
between some of the columns, this bracing extending the full 
height of the building. All the structural work is to be of medium 
steel having an ultimate strength of not less than 60,000 Ib., 
nor more than 68,0001lb. per square inch ; elastic limit, half the 
ultimate strength; minimum elongation, 20per cent. in 8in° 
minimum reduction of area at point of fracture, 40 per cent. 








AUSTRALIAN NOTES. 


THE first complete year of the working of the New Zealand 
railways under ministerial control is shown in the report now 
published for the year ending March 31st last. The gross earnings 
for the past year were £1,183,041, while the working expenses were 
£751,368, thus leaving a net revenue of £431,673, as against 
£418,691 shown for the previous year. 

Owing to a different system of keeping the accounts this year, a 
sum of £35,246 must be taken off the net earnings to make a true 
comparison with former years. In the first place, the gross revenue 
bas been more correctly shown by debiting and crediting work done 
by and for the railways by other Government departments, which 
had not been previously done. This gives a net gain for the year 
of £18,428 ; also, a system of credit recoveries is shown in the 
expenditure which was not shown in former years. This reduces 
the expenditure by £16,818. 

The number of passengers carried has been the highest ever 
recorded, and is accounted for by the reduced rates which have 
been in operation. The carriage of wool has decreased by 3965 
tons, the result of the severe winter. Grain has decreased to the 
extent of 13,857 tons. This is explained by the fact that a good 
deal of the grain was held back by the farmers, in anticipation of 
higher prices. The repairs in the locomotive department have been 
kept well in hand, the expenses in that department being 13:47d. 
per train mile for locomotive running and repairs, and 3 97d. for 
carriage and wagon repairs. The following are the chief features 
for the year :—Capital cost, £15,425,532 ; gross revenue, £1,183,041 ; 
working expenses, £751,368; net earnings, £431,673; expendi- 
ture per cent. to revenue, 63°51 ; gross revenue per train mile, 
traffic, 7s. 1fd.; working expenses, ditto, 4s. 64d.; miles open for 
2014 ; train mileage, 3,307,226. 

Owing to the increase in trade, the Canadian-Australian Steam- 
ship Company has secured a third steamer to run in connection 
with the two now running between Sydney and San Francisco. 

The mining production of Queensland for the year 1895 is now 
officially published, and the totals are £2,650,847 for 1894, and 
£2,495,976 for 1895. Gold and tin show a decided shrinkage, 
while coal and opal a noticeable increase. Unlike Westralian 
Australia, the Under-Secretary for Mines is not at all sanguine 
about the introduction of foreign capital, and states that on some 
fields, owing to the extravagance introduced with it, it has 
worked positive harm. 

The Melbourne Tramway and Omnibus Company shows a profit 
for the past year of £48,728, including £22,147 brought forward. 
An interim dividend of 25 per cent. was paid in January last, 
which, with 24 per cent. now proposed to be paid, will leave a 
balance of £24,728 to be carried forward. 

The general manager of the Tasmanian railways is able to give 
a much better report this year than last. In his report now pub- 
lished on the working of the lines for the year ending December, 
1895, he says :—‘‘In my report to you of last year I invited your 
attention to the fact that the Department is called upon to grant 
concessions to nearly every branch of the public service, and, | may 
now add, to almost every public movement in the Colony. To 
such an extent has this grown, that our revenue is materially 





affected.” The following is a summary of the principal return :— 
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Capital cost of lines open for traffic, £3,521,956 ; average cost per 
mile open, £§390; total miles open for traffic, 4193 ; gross revenue, 
£149,642 ; working expenses, £120,351; profit on working, £29,291; 
percentage working expenses to revenue, 80°42; earnings per train 
mile, 4s. 1}d.; working expenses per train mile, 3s, 3}d.; train 
miles, 737,577. 








A 100 PER CENT. RAIL JOINT.* 


THE splicing problem should be treated as a matter of deflection, 
rather than breakage. To keep the deflection wave uniform at all 
points requires that the joint structure shall have approximately 
the same carrying capacity as the solid rail. A splice materially 
weaker than the rail lets the load drop and punishment ensues; a 
splice materially stronger than the rail creates a hump and punish- 
ment ensues again; in one case about as serious as the other. In 
seeking for something that could be conveniently rolled, economi- 
cally applied, and could, at the same time, be readily equalised in 
point of stiffness to the solid rail, I last year designed and took out 
a patent on the joint, drawings of which appear herewith. It is 





Company, and they have for some time been doing service in our 
main line tracks. No unusual difficulties presented themselves in 
the manufacture, and, while it takes more pounds of metal for a 
100 per cent. structure than for a 30 per cent. one, the price per 
pound is very little greater. 

Whether it will be best to turn outward the lower corner parts 
of the bars to form large spiking lugs on top of the ties, as in the 
case of the 1001b. pattern, or to shear off most of the metal in 
those parts, retaining only enough to form spiking flanges, as in 
the case of the 85lb. pattern, will have to be determined by 
trial now going on; but that is exclusively a question of fastening 
to the ties, and in no way affects the carrying capacity of the 
truss, which does not embrace those portions of the bar. The 
essential, and as we understand it, the indispensable, element is 
to have a structure of 100 per cent. strength—no less and not 
much more—between the two central bolt holes; this being pro- 
vided, the minor features can be worked out more easily and 
more at our leisure, 

Of course, all engineers know that when you saw a rail in two 
you destroy what is the best form or section for carrying the 
load, and it will not be possible to devise any splicing structure, 
lying outside of that section, that will be as perfect or as durable, 


Comparative Tests of Rails and Joints—24in. Centre to Centre of 2in. Bearings. 








100 1b. rail entire. 





Standard splices for 








100 per cent. splice for 100 Ib. rail. 




















No. 1. No. 2. 200%. rail. No. 1. | No. 2. 
ae ee (Cae ee ee ee) SRE Beebe $$ | ——$$__—___— insets 
Load, Ib. | Deflec- Defiec- | Defiec- Distance | Deflec- | Distance Defiec- 
| Defiec- tion Deflec- tion Detlec- tion Detiec- between | tion | Defiec- between tion 
| tion. when tion. when tion. when tion. lower when tion, lower when 
| released. released. released. flanges. | released. flanges. | released. 
20,000 010 se “014 ae “025 -000 “009 “ss | — | 393 
40,000 | “O14 _ *022 — *055 “026 “024 _ | _ 024 “415 _- 
Elastic | limit. | 
60,000 “022 _ ;  *030 _ *228 *205 *035 “388 | _ 034 _ —_— 
80,000 j “041 _ °037 _ “404 *325 047 —_ | “000 “050 _ “000 
100,000 | _ a oe -- | _ as “058 — “002 *061 —- “000 
120,000 047 _ 056 — _- _ “072 “410 | “006 “O74 “438 “002 
140,000 _ ~ ~- — a= oa “086 — | “010 “091 _ “009 
160,000 “O71 “C00 -- o- _ _ “104 431 | O16 "122, | *476 “029 
Elastic limit. Elastic limit. 
180,000 — — “112 "038 _ _ *130 = | *032 174 -- “070 
200,000 *138 052 “197 109 _ _ 170 “479 | “062 “245 “587 °132 
mop | —- | — a = = = "240 — | 207 “320 — "194 
240,000 310 | "204 “378 *269 _ _ “316 “581 j “181 "363 “688 *234 
260,000 - | = _~ — _ _ "365 _ | °228 “413 — *296 
280,000 *590 *457 °637 "498 _— —_ *434 “696 | *275 °452 “TAT "376 
Rela. working _ 5 S ae oo . 7 
value 100 25 107 





best described as a 100 per cent. splice. The enclosed tests of the 
bars for 1001b. rail show how closely the deflections and elastic 
limits correspond with same for the solid rail. 

T realise that this design is a very radical departure, but it 
will be observed that in general form it is exceedingly simple, 
and the grip on the rail is exactly the same as we have long 
had in use. 

The ordinary angle bars that have been shaped up by rule-of- 
thumb, and generally used on our roads these many years, range in 
carrying capacity from 25 per cent. to 40 per cent., as compared 
with the rails to which they are applied. Engineers who have 
given the subject any considerable thought have, for some time, 
regarded these angle bars as a make-shift, and your columns have 
been full of loud complaints. Among the first to realise the advisa- 
bility of giving the splice bars the same stiffness as the rail was 
Mr. Banister, chief engineer of the London, Brighton, and South 
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Coast Railway. He designed a pair of bars in, I think, the year 
1889, for his bull-head rail, adjusting the stiffness as closely as 
possible to that of the rail, and those bars are standard on that 
road to-day. The principle involved, namely, 100 per cent. stiff- 
ness, is altogether mn 4 and has no doubt commended itself to 
many, but it has been something of a task to work up a suitable 
structure for our flat-base rail. How near the enclosed design, for 
use on our 1001b. rail, comes to the desired thing will now very 
soon be shown, if it has not been already demonstrated. We had 
in the winter a very liberal lot rolled by the Pennsylvania Steel 





* By Mr. M. W. Thomson, Principal Assistant Engineer, Pennsylvania 
Railroad Company; reprinted from the Railroad Gazette. 





but it seems desirable to apply something much better than the 
historic angle bar, 








THE IRON, COAL, AND GENERAL TRALTE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On Birmingham ’Change to-day, Thursday, there was a large 
attendance, and the market reflected the phenomenal activity and 
strength lately exhibited by the pig iron markets of Cleveland and 
Glasgow. Manufacturers reported full employment at all the 
mills and furnaces, and indeed an insufficiency of puddlersand iron 
workers was complained of. The demand for all kinds of iron and 
steel was excellent, and a disposition was shown to cover future 
requirements. 

In pig iron most of the smelters are well sold for vard, and 
stocks are very light. Northampton forge was quoted at 42s., 
Derbyshire and North Staffordshire at 43s., and Lincolnshire at 
46s. Staffordshire all-mine was 57s, 6d., part-mine 42s, 6d., and 
cinder pig 37s. 

Much satisfaction is expressed in the district at the circumstance 
that the production of pig iron in the kingdom for the first half of 
the present year—according to the statistics issued within the 
past few days—shows an improvement on the corresponding period 


| of 1895 of as much as 16 per cent., and is in fact the best half-year 





ever known in the history of the British iron trade. The total 
production is nearly 44 millions of tons, and the nearest approach 
to it was as far back as 1882. South Staffordshire improved from 
148,783 tons in the first half-year of 1895 to 153,252 tons in the 
first half of the present year. Both these totals indicate progress 
upon two years ago, when the corresponding amount for 1894 was 
109,725. Northamptonshire developed from 116,300 tons to 
131,200; Derbyshire from 94,550 to 109,924; Lincolnshire from 
137,980 to 155,570 ; and Shropshire from 22,087 to 26,720. North 
Staffordshire and Leicestershire have both gone back a little, the 
first from 137,610 to 103,560, and the latter from 126,180 to 121,326 


ns. 

Of the total make for South Staffordshire, 34,503 tons were 
hematite and basic, but by far the greater part of the output, 
amounting to 118,749, was forge and foundry, and a similar state 
of things obtained in North Staffordshire, where forge and foundry 
accounted for 93,560, as compared with 10,000 hematite and basic. 
Northamptonshire, Derbyshire, and Leicestershire were all forge 
and- foundry. Lincolnshire made 11,938 tons of hematite and 
basic, and 126,927 of forge and foundry; and Shropshire made 
12,079 and 14,614 tons respectively. 

According to the latest returns, stocks at the opening of the 
second half of the year 1896 were in a much more satisfactory con- 
dition than at the corresponding period of 1895, being much lower, 
South Staffordshire being 2412 tons this year, as against 29,288 
last year ; North Stafford, 33,195, against 42,712; Lincoln, 12,234, 
against 13,721; Northamptonshire, 13,628, against 30,320; Derby- 
shire, 19,653, against 35,992; and Leicestershire, 970, against 
8800. The only exception to this depletion was Shropshire, where 
stocks increased from 7459 to 17,210 tons. This reduction of stocks, 
concurrently with an increased production, indicates a growth in 
consumption of a very satisfactory nature, and it is encouraging 
that this large output and reduction of stocks has continued to the 
present time. 

In finished iron common bar makers are very busy, and the mini- 
mum price of £5 15s. is firmly adhered to. erchant bars are £6 
to £610s., and marked bars £7 to £7 2s. 6d. Blacks sheets are 
firmer at £6 10s. to £6 12s, 6d. doubles, and £7 10s. lattens. 
Galvanised sheets of 24 gauge are £10 to £10 5s. at Liverpool. 
Nail rod is £6 10s. to £6 15s. Thin strip is £6; tube strip is 
= ag to £5 15s. ; hoop iron is £6 5s. to £6 10s. and angles are 
£5 15s. 

Steel is in brisk sale at £4 10s, for Bessemer blooms and billets of 
Staffordshire make, £4 15s. to £5 for Siemens billets, £6 for bars, 
£7 for sheets, and £5 15s, for angles and girders. 

The Monmore Ironworks, formerly worked by Mr. J. G. Wright 
and others, and which have been closed for a very considerable 
period, are about to be reopened. Tkey were purchased some 
time ago by Messrs, Bayliss, Jones, and Bayliss, who have been 
awaiting a favourable period for restarting. A good number of 
men have already been engaged, and it is intended to commence 
operations ina week or two, The iron produced by the works 
will be used at their Victoria Engineering Works. 

Messrs. G. E. Belliss and Co,, the marine engineers of Birming- 
ham, have engined one of the new torpedo boats so successfully, 
that at a trial a few days ago 4570 indicated horse-power were 
obtained, which was 15 per cent. in excess of their contract, and 
constitutes, it is believed, a record performance for machinery of 
this description. 

The question of applying for a wages advance in the Birming- 
ham engineering trades will remain in abeyance for the next 








er 


two or three weeks. The majority of the local members of the 
Amalgamated Society of Engineers have declared themselves in 
favour of such an application; but it has been decided that 
steps shall first be taken to ascertain the feeling of workers in the 
allied industries, 

At a meeting of anchor-forgemen on Tuesday in the Cradle 
Heath district it was decided to form an Anchor-forgeman’s 
Association, with a view of improving the position of the trade, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The position in the engineering trades of this 
district presents no very noticeable new development. In one or 
two districts wages questions still occupy attention, but it js 
not improbable that, following the example of Blackburn, some of 
these may be referred to arbitration. At any rate, they are not 
likely to lead to any serious labour disputes. From nearly all 
departments I receive reports of continued activity, the only excep- 
tion being in one or two of the machine making branches, where 
recently business has slackened off. Machine tool makers are al] 
exceptionally full of work, and most of the leading firms report 
more new orders offering than they can entertain, as they are 
quite unable to undertake further work for anything like ear] 
delivery. Boiler makers and: locomotive builders are also all well 
engaged, and the same remark applies to stationary engine 
builders, whilst the position throughout the general engineering 
trades is one of full employment all round. 

The strong upward tendency in prices both for raw and manu- 
factured material, which has been so noticeable a feature in the 
iron market here during the last few weeks, is fully maintained 
and on Tuesday’s Exchange both pig and finished iron makers were 
again quoting advances upon the rates ruling at the previous 
market. Buying is necessarily to some extent checked by this 
continued upward move in prices, and consumers, who are mostly 
pretty well bought, are generally just now holding back from placing 
further orders, There are, however, fair inquiries on the market, 
and a considerable business would no doubt be put through ata 
small concession upon currentrates. Anything like underselling has, 
however, almost disappeared from the market, except an occasional 
second-hand parcel, and makers are not only very firm at their full 
rates, but in many cases indifferent about booking further orders 
at all. Upon local and district brands of pig iron there has been 
a further advance of 6d., and foundry qualities especially are ex- 
ceedingly firm, some of the makers having practically withdrawn 
quotations altogether, as they have nothing to offer. Lancashire 
makers now quote 47s. 6d., less 24; the minimum for Lincolnshire 
is 44s, to 44s. 6d., and for good Derbyshire brands 47s. to 47s, 9d. 
net cash, delivered Manchester. Forge iron is also stronger, and 
quite 6d. over last week’s rates, but supplies are more readily 
obtainable than in foundry qualities. Lincolnshire forge, delivered 
Warrington, Wigan, or Bolton, is quoted 43s. 8d. net, with Lanca- 
shire makers asking 44s, 6d., less 24. Outside brands offering here 
generally maintain a firm tone at last week’s full rates. (iood 


{ foundry brands of Middlesbrough are not obtainable from makers 


under 48s, 4d. net, delivered by rail Manchester, with 47s. quoted 
for delivery Manchester Docks, and even on second-hand parcels of 
ordinary brands sellers are not disposed to take more than 3d., or 
at the outside 6d., under these figures. In Scotch iron, Glen- 
yarnock, delivered Lancashire ports, is quoted about 47s. 9d., and 

linton 48s., with 50s. for Glengarnock, and 50s. 3d. for Eglinton, 
delivered Dock Quays, Manchester. 

The outlook in the finished iron trade is more encouraging than 
it has been for many years past. The upward movement in prices 
during the past aout or so has had no effect in checking business, 
and in bars local makers have orders on their books for three or 
four months ahead, whilst North Staffordshire houses are also 
mostly sold well into next year. The result is that by a sort of 
arrangement between the Lancashire and Staffordshire forge pro- 
prietors prices have been put up 2s. 6d. to 5s. per ton upon those 
which were being taken last week ; even at this advance they are 
in most cases indifferent about booking orders, and some further 
upward move is certainly a possibility in the outlook. One local 
make of bars is obtainable at £5 12s, 6d. to £5 15s., but all the 
other manufacturers are firm at £5 15s., whilst North Staffordshire 
bars, delivered here, are now quoted under £6. Sheets show no 
material improvement, and could still be bought at about £7 5s. 
to £7 7s. 6d., delivered in this district, but in hoops the advance 
reported last week is fully maintained, list rates being firm at 
£6 5s, for random to £6 10s. for special cut lengths, delivered Man- 
chester district, and 2s. 6d. less for shipment. 

In the steel trade prices are also moving upwards. Hematites 
are quite ls. dearer, 58s. to 58s. 6d., less 24, being now the mini- 
mum for ordinary foundry qualities delivered here, with boiler 

lates now quoted £6 10s. Steel bars, although not materially 
Laer, are firm at £6 to £6 2s, 6d., whilst for local billets makers 
have ceased quoting altogether. 

An ingeniously-devised regulator, the object of which is to main- 
tain a steady pressure in steam boilers by controlling not only the 
damper, but also the mechanical stoker, or both if required, is 
being introduced by the Pressure Regulator Company, of Man- 
chester. In this arrangement the supply of air to the fires is 
regulated according to variations in the steam pressure, whilst the 
supply of fuel is also similarly regulated. The regulator consists 
essentially of a pressure device, for the purpose of weighing the 
steam pressure in the boiler, the motive power for operating either 
the damper or stoker being water, under a suitable pressure ; and 
there is a direct push and pull upon the damper or stoker, so that 
a rigid connection can be made, and the old troublesome system of 
weights and chains avoided. The regulator, moving the damper 
from open to shut or vice vers, operates in graduated steps accord- 
ing to the pressure, and the stroke of the motor piston can be 
arrested at any point, the damper being held in a corresponding 
position. Very satisfactory tests have been made with this arrange- 
ment, both in effecting economy in fuel consumption, and also in 
automatically regulating the supply of air to the boiler, in accord- 
ance with the consumption of fuel necessary for keeping up the 
requisite pressure, and one of these regulators is in successful 
operation at the Manchester Electric Light Station. f 

Another improved arrang t in cc tion with boilers is a 
further development introduced by Mr. J. K. Broadbent of 
Salford, in his patent system of smoke-prevention. This is a forced 
draught arrangement, with enclosed ashpit, combined with his 
patent automatic smoke-preventing apparatus, and is similar to 
that of an ordinary undergrate blower, with the addition of an auto- 
matic smoke-preventing Sort, and a contrivance to prevent the 
flame coming out at the door when the first charge of fuel is thrown 
on. A couple of automatic valves are provided, one on each side 
of the front dead-plate, and these discharge into a kind of horse- 
shoe box perforated at the front with in. holes. On opening the 
furnace door a bell crank attached to the hinge pin operates a 
lever, which causes the two automatic valves to open, thus relieving 
the pressure under the bars, and blowing the hot air in the direc- 
tion of the heated current. These valves are then actuated by a 
self-acting motion, which, by moving a slide on a lever, can be 
arranged to gradually shut the valves down in any required time, 
varying from one to eight minutes. This appliance is specially 
applicable where furnaces are crippled by deficient draught, or 
the boilers are over-worked, or short of steam generating power. 

At a meeting of the Manchester Association of Engineers, held 
on Saturday last, Mr. J bv Nasmith, the president, in the chair, 
Mr. George T. Pardoe, of London, read a paper on ‘‘ Water Power 
and Its Development.” The subject, he said, had of late years 
attracted considerable attention, owing mainly to the possibility 
of transmitting the power developed at any point to of other 
point, at a reasonable distance, without any very considerable loss. 
Assuming a sufficient supply of water, the point to consider was 
the lass of motor by which the power was to be developed. 
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T ight be classified as follows :—Water wheels, including | 
eed breast, overshot, and hurdy-gurdy ; turbines, including | 
bee ise and reaction; and simple impulse wheels— Barker's | 
Mil It was commonly believed that a turbine always gave a | 


Mill. : ‘ 
ficiency than a water-wheel, but this was not necessarily | 
pages “When, however, the first cost was considered, turbines | 


had an enormous advantage, and they had gradually replaced all 
other types of water-motors used under ordinary heads of, say, up | 
to 800ft., their principal advantages being a smaller cost than a 
water-wheel when used under great heads; a greater efficiency, | 
especially when used under small heads, replacing a low-breast or 
ndershot wheel; whilst they could in many cases be directly | 
coupled to their work, thus dispensing with gearing and the | 
attendant loss and cost. After describing the various types of | 
turbines, and the most usual methods of regulating the water | 
supply, Mr. Pardoe said there appeared to him to be a number | 
of small towns in the North of England and Wales where water- | 
ower might be used for electric lighting purposes, but the | 
inhabitants did not appear to bo inclined, or possessed of the | 
money, to embark in what to them was a new business, and to work | 
this field outside capital was needed. Whether such power could | 


une 


be rendered available at a lower cost than with coal was a question | iron trade. 


present prospects, likely to remain so for some time tocome. Gas 
coal is in moderate request, and with the clearing away of stocks 
orders are coming in freely. Railway companies are taking a fairly 
average amount of locomotive fuel on contract account. The 
business in steam coal remains satisfactory. The majority of the 
largest collieries in the district are sending large tonnages to 
Sweden, Norway, Germany, and other foreign markets. A similar 
remark applies to the business done with Grimsby, as well as other 
Eastern ports, Prices remain pretty much the same as last week. 
Best qualities range from 6s. 6d. to 7s. 3d.; secondary sorts, 6s. 
to 6s, 3d. per ton at the collieries, in owners’ wagons. Nuts are 
in very poor demand at low rates. On account of the regular 
working of the pits producing thick seam coal slack, smudge and 
small fuel are in plentiful supply. Stocks are rapidly accumulat- 
ing, and values are in favour of the purchaser. Good screened 
slack can be bought at 3s. to 33. 3d.; ordinary pit slack, 2s, to 2s. 3d.; 
and smudge, Is, 3d. to ls, 6d. per ton, at the pits in quantities. 
The production of coke now largely exceeds the demand, owing to 
the lighting of a number of new ovens. The amount forwarded to 
North Lincolnshire, Derbyshire, and Northamptonshire is only 
about an average one, notwithstanding an improvement in the 
Business is not very brisk, and quotations rule as 


that could, however, only be solved after careful consideration | follows :—10s. to 10s. 6d., while in a few cases lls. per ton is 


of each individual case, and after careful measurements of | 
| 


quantity of water available and the head under which it could be 


F; lied. 
.* the discussion which followed, the president observed that 


water-power in this country had unmistakably been somewhat | 
neglected, owing largely to the cheapness of coal ; but he believed | 


that unless new and large coal fields were found, it would not be 
a very great number of years before we would find our coal supply 
somewhat limited. 


the opening and closing of the larger locks on the river Weaver } 


navigation, which, he said, had worked very economically. He 
had been in charge of the Weaver for nine years, and they had 
scarcely cost anything for repairs. Since he had been connected 
with the river he had always thought there was a large amount of 
surplus water which might be utilised, and the Trustees had now 
asked him to ascertain whether this was possible. He thought 
there was an opening, in many cases, to concentrate the water- 
power of a river in one central station, and distribute it from this 
station. Mr. Gunther said that water-power was utilised in this 
country to a much larger extent than many people thought, and 
where it was not utilised there was generally some special difficulty. 
The cost of works, &c., might be almost prohibitive ; the low price 


of coal might prevent competition, whilst another frequent | 


difficulty was the excessive variation in the water supply. The 
question of storage was, on a large scale, impossible in this country. 
As to water-wheels, these were practically obsolete, although in 
isolated instances large overshot wheels were quite capable of 
giving results equal to the best turbines, 

The coal trade is gradually getting into a more satisfactory 
sition ; 
3 no actual advance in prices, they are for the most part now 
being maintained at list rates, and pits are getting on to what is 
practically full time. The better qualities of round coal are in 
fairly active request for housefire purposes, and prices show a 
hardening tendency, advances of about 6d. per ton being here and 
there talked of with the close of the month. The lower class 
round coals are moving away more freely, for iron making and gene- 
ral manufacturing purposes, and although supplies are still plenti- 
ful, there is not quite such keen competition in prices, 63. to 6s. 6d. 
being now about the average figures for ordinary qualities of steam 
and forge coal at the pit mouth. The better qualities of engine 
fuel move away readily, and prices are well maintained at late 
rates, but inferior sorts are, perhaps, rather more plentiful, and 
still offered low. Best slack is fetching from 4s. 6d. to 5s., but 
common sorts can still be bought at 3s. to 3s. 6d. per ton at the pit. 

For shipment business is fairly active, and better prices are 
being got. It is now exceptional where steam coal can be bought 
under 7s, 3d. to 7s. 6d., whilst 7s. 9d., and even more than this, 
has been obtained in some special cases for delivery Mersey ports or 
Manchester Ship Canal. 

Barrow.—The hematite pig iron trade is more actively employed 
all round, and business shows new life as well in makers’ iron as in 
warrant iron. Prices are stronger and firmer all round. Warrauts 
are at 50s. 6d. per ton net cash, sellers and buyers offer 50s. 54d. 
Makers quote 51s, per ton for parcels of mixed Bessemer numbers. 
Forge and foundry iron isstill depressed. Stocks show an increase 
of 375 tons, and now stand at 298,398 tons, or an increase since the 
beginning of the year of 9223 tons. 

Iron ore is in steady demand, but prices do not improve, although 


more business is being done. Average qualities are 10s. per ton | 
Spanish is not so | 


net at mines, and best sorts at 13s. 9d. to 14s, 
largely used as of late. 

The steel trade is vigorous and strong, and the market is active 
in all branches. All the mills in the district are busy save those of 
the West Cumberland Iron and Steel Company, which have stood 
idle for several years, and which would require much modernising 
before they were capable of being profitably employed in trade. 
Some time ago an attempt was wale to float a company to take 


Mr. Saner referred to the turbines used for | 


business is showing more briskness, and although there | 


obtained. 

The most satisfactory feature of the week in the heavy industries 
| has been an improvement in the iron trade. This has been largely 
due to the advance in freights. This improvement is, of course, 
causing a great scarcity of ships, and every available vessel has 
been brought into use. These being insufficient, have caused some 
| very large orders to be placed with shipbuilders, and it is expected 
| that these will have a stimulating effect on the marine material 
manufacturing employments. Locally the demand for all classes of 
iron is considerable, and prices are somewhat stiffer than they were a 
week ago. Quotations run as follows :— West Coast hematites, mixed 
numbers, 57s. 6d. to 58s. 6d. per ton; East Coast, 543. to 55s.; 
Lincolnshire forge, 40s.; foundry, 41s.; Derbyshire forge, 38s. 6d., 
and foundry, 42s.; bars, merchant quality, £5 10s. to £5 15s.; iron 
plates, £6 5s, to £6 10s.; ordinary steei plates realising a similar 
quotation. 

Iron sheets are not very eagerly sought after, and lower prices 
have been taken by manufacturers of late. A better feeling is 
coming over this department, and quotations are expected to im- 
| prove soon. Good merchant sheets can be purchased at from £7 
| to £7 10s. The ironfounders are fully employed just now, and 
happily an end has been put to the dispute, the masters conceding 
the men’s requests. General castings continue in active demand, 
and makers of water and other pipes for heating purposes report 
a satisfactory trade. The engineering establishments of the city 
are, as a whole, well off for work. Fresh contracts have recently 
been received, and generally makers are so pressed that they can- 
not promise deliveries this side of 1896. During the past fortnight 
orders have come in with rapidity for railway material, marine and 
general castings, crucible steel, tools, and files. Crucible steel is 
in large demand, both for home, continental, and foreign markets. 
Some important requirements have just been placed by South 
| Africa. The armour-plate makers are still waiting for the placing 

of orders by the home and foreign Governments. They have about 
worked out the old orders, and it is to be hoped that fresh ones 
will be forthcoming soon, so as to prevent the extensive plant and 
staffs of skilled artisans being thrown idle. 

Joiners’ tools continne to be made in large quantities, and manu- 
facturers of these have experienced a splendid year for business 
so far. The skate trade is a season business which is now in full 
swing, the Sheffield production being chiefly restricted to the 
better grades of goods, 

Business in the silver-plating and cutlery trades still continues 
very good. It is complained, however, that competition amongst 
the large establishments never was so keen as at present, under- 
selling being the order of the day, so as to keep houses going. 
The demand for light artistic sterling silver goods shows signs of 
being greater this season than last. Makers of these articles are 
preparing for a very heavy demand. Best plated goods are well 
inquired after, and sell in large quantities. The production of 
spoons and forks is exceptionally extensive at present—indeed, it 
has never been exceeded in the judgment of many large firms. 
The only difficulty is in getting sufficient buffers and others to 
compete with the amount of work in hand. An excellent demand 
has set in for the cheaper descriptions of salts, cruets, and other 
table appointments. Both the home and foreign requests are satis- 
factory. German competition has not been so severely felt in 

| this department as in many others, but the time is not far distant 
when, it is feared, they will harass Sheffield firms in this depart- 
ment also. 

The London ivory sales, which follow Liverpool, are now pro- 
| ceeding. So far as sales have already gone, East Indian and East 
African soft tusks have declined £2 to £3 per cwt., the few lots of 
hard selling firmly. West Coast African tusks of large size have 
advanced £2, and medium and small £2 to £3, with scrivelloes in 
proportion. Egyptian, chiefly Malta, brought steady prices for 
the soft ; the hard sold at a rise of £2 to £3, and scrivelloes £1 to 
£3. Allivory suitable for Sheffield trades was dearer. 


over these works, but although they were offered at a break up| 


price no success attended the scheme. Heavy rails are in very 
good demand, and buyers on home, foreign, and colonial account 


are making inquiries with reference to very heavy specifications. | 
The steel plate trade is | 


Prices are steady at £4 12s. 6d. per ton. 
busy, and orders are offering on a large scale as well on local as on 
general account. 
castings, alike for shipbuilding and marine engine work. Other 
departments of the steel trade are very briskly employed, and are 
likely to remain so. 

Shipbuilders are fairly busy. During the week Messrs. Cayzen, 
Howie, and Co. entrusted the Naval Construction and Armaments 
Co, with the order to triple three of their steamers now engaged 
in the East Indian trade, the Clan McKenzie, Clan McGregor, and 
Clan Buchanan. 

The coal trade is steady but quiet, and prices are low and un- 
remunerative, In coke a steady business is doing at late prices. 

The shipping trade is again active. Exports from West Coast 
ports during last week totalled up to 10,121 tons of pig iron and 
11,742 tons of steel, as compared with 7989 tons of pig iron and 
44 12 tons of steel, showing an increase of 2131 tons of pig iron and 
7300 tons of steel. The total shipments this year to date have 
been 264,624 tons of pig iron and 400,163 tons of steel, as compared 
with 247,707 tons of pig iron and 312,122 tons of steel in the corre- 
sponding period of last year, an increase of 16,917 tons of pig iron 
and 88,041 tons of steel. 








THE SHEFFIELD DISTRICT. 
: (From our cwn Correspondent.) 

No material change has taken place in the coal trade of this 
district since last report. The pits are averaging five days’ work 
a week, A more healthy tone is generally reported, and the 
feeling of affairs is more towards an improvement than otherwise. 
Values, however, still remain low, and so far business is in most 
instances very unprofitable. House fuel, as is usual at this season, 
1s In Improved request, and in a number of places stocks are not 
only being reduced, but the pits are excellently employed. The 
demand from the metropolis shows signs of advance, the tonnage 
sent over the Midland and Great Northern railways being fully up 
to the average at this period of the year. The demand locally 
continues good. Values for the metropolitan trade are firm, and 
show an ——— tendency. Best silkstones realise 8s. 6d. to 9s. 6d. 
per ton ; Barnsley house, 7s. 6d. to 8s. 6d. per ton ; Flockton, 7s. 
to 7s, 6d. per ton, while thin seam can be purchased at 6s, per 
ton. The prices for Barnsley seconds are very irregular. 

Many of the local disputes are still unsettled, and judging from 


A brisk business is being done in heavy steel | 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

NoTHiNG but good can be reported relative to the iron and 
| allied industries of the North of England ; business is improving 
| rapidly, manufacturers are well situated for work, not only for 
early execution, but for some months ahead, and the winter, 
usually a quiet period, promises to be a very busy time. Pessi- 
mistic opinions are at a discount, and further advances of prices 
are looked for in all branches. This week pig iron has been 
| advanced ls. per ton, and shipbuilding material 2s. 6d., and in 
| some cases 5s. per ton; while coals, which have hitherto been 
stationary, have moved up ls. per ton as regards household 
qualities, and coke is up 6d, for next year’s deliveries. In all 
branches, however, the tendency of prices is markedly upwards, 
for the sellers are so well furnished with work that they are 
indifferent about taking further orders at present, while buyers 
are as anxious to satisfy their requirements. Manufacturers, 
especially in the plate and angle trades, have excellent prospects, 
on acconnt of the enormous tonnage of shipbuilding which has 
been placed during the past fortnight, and these industries are 
likely to be as brisk as they were in 1882 and 1889, 

The situation as regards pig iron is exceptionally good, and 
prices have surpassed those that were attained last autumn when 
the spurt was in progress. Then just under 40s, per ton was 
reached for No. 3 Cleveland pig iron, but this week above that has 
bzen realised, and the position is much more substantial, Last 
year the rise was due almost solely to speculation, there being 
little sound trade behind it, whereas now the improvement in 
prices has been brought about by greatly increased legitimate 
trading, and speculators have had little to do with the rise. Last 
year the improvement was in pig iron alone; this year all the 
finished trades are sharing ; indeed, it is the activity with them 
that is causing the briskness in pig iron. There is no doubt the 
demand for the latter on consumptive account bas been really 
| extraordinary this autumn, and that the trade doing justifies still 
higher prices than are now being paid, No. 3 Cleveland pig iron 
has this week been raised to 40s., a figure which has not been 
known in a normal state of trade since 1891. In 1892 it is true 
that price was paid and more, but then trade was abnormal, on 
account of the Durham miners’ strike, which paralysed the iron 
trade of the North of England for three months, and caused a 
great scarcity of pigiron, for the production of Cleveland pig was 
totally suspended at one time. Makers can now readily get 40s. 





for early deliveries, and they could put their prices up further 
without materially reducing their trade with the Continent. 








The minimum price of No, 3 Cleveland pig this week has been 
39s. 9d., but 40s. has become the general price, and makers 
have sold at this figure rot only for prompt delivery, but also for 
delivery up to March. They are not now so ready to sell forward 
at this, because there is almost a certainty of their securing better 
rates. Other qualities of Cleveland pig iron have been raised in 
value in sympathy with No. 3, and also because they are scarcer; 
indeed, mottled and white have become very scarce again, as the 
furnaces are working more satisfactorily, notwithstanding the wet 
weather. No. 1 is now 4ls.; No. 4, foundry, 39s.; No. 4 forge, 
38s.; mottled, 37s. 6d.; and white, 37s., all for early delivery. 
Cleveland warrants have advanced from 39s. 104d. to 40s. 24d. 
cash, and outsiders seem now to be inclined to come in and specu- 
late. No. 3 Cleveland pig iron, since the upward movement in 
prices began in August, has advanced 3s. 9d. per ton. 

Great briskness is reported in the steel trade, as a consequence 
of the ordering of so large a tonnage of new steamers this montb, 
and especially during the past few days, and hematite pig iron is 
profiting by that, for steel plate and angle manufacturers who have 
booked so many contracts from the shipbuilders have become very 
pressing in their demands for pig iron. For a long time, while 
ordinary Cleveland pig iron was moving up, hematite was station- 
ary, but now a pretty rapid advance is in progress, which is 
rendered all the more necessary by the heavy rise in ore; indeed, 
the advance in pigs has nct been such yet as to cover the extra cost 
of production. For Rubio ore 15s. per ton, delivered at the Tees 
wharves, has to be paid —2s. 9d. rise since August—increasing the 
cost of producing pig iron where makers are not covered by con- 
tracts by 5s. 6d. per ton, and the selling price of the pig has 
only gone up 3s. to 4s, Sales of mixed numbers of hematite pig 
have been generally at 48s. this week for early deliyery, but 49s. is 
the usual price quoted, with as much as 52s. 6d. for deliveries 
to be made over the next three or four months. 

It is estimated that this month the deliveries of Cleveland pig 
iron will have exceeded the production by 25,000 tons. The 
exports of pig iron from the Cleveland district this month have 
reached 102,517 tons, against 118,437 tons last month, and 
87,442 tons in October, 1895, all to 28th. The shipments are 
not so heavy as those of last month, but are better than those 
of any other month this year, and are above an October average. 
The withdrawals from the stock of Cleveland pig iron in Connal’s 
stores this month are small; on Wednesday night the quantity 
held was 160 519 tons, or 4269 tons decrease this month. 

The Cleveland Ironmasters’ Association have this week after 
considerable deliberation arrived at a momentous, and to the 
outside public, a quite unexpected decision. After issuing their 
monthly statistical returns of make, stock, and shipments of pig 
iron in the North of England for upwards of thirty years, they 
have rezolved to discontinue forthwith the publication of them. 
Thus, even the statistics for the current month will not appear. 
Such a course of action was considered so unlikely that few were 
disposed to credit the announcement when it was made. But for 
some months the ironmasters have had the matter under discussion, 
and those who questioned the wisdom of issuing the returns have 
now proved the stronger party. When the statistics were first 
published in 1866, it was no doubt chiefly with a view of advertising 
the district, but there has been no need for that of late years. 
The objectors argue that they have no call to take the public into 
their confidence and reveal to them the condition of their business, 
Other industries do not issue such returns, neither do the iron- 
masters in any other district. They hold that it is detrimental 
to their interests to issue such statistics, for when the stocks are 
increasing heavily prices are weakened, and the buyers see in what 
position the producers are to fight against them. On the other 
hand, however, such excellent statistics as we have had this year 
tend to strengthen the market. Still the makers seem to believe 
that the balance of evil is greater than that of the good. They 
think that they are playing into the hands of the speculators by 
showing their position thus minutely. Without the figures the 
speculator will have to carry on his operations more in the dark, 
and of course at greater risk to himself, Thus the non-appearance 
of the returns may conduce to a sounder business being done by 
depriving the speculator of a means of more accurately gauging 
the situation. Generally, the step taken by the ironmasters is 
approved, and it is acknowledged that in issuing such returns they 
forge a weapon against themselves. Still, it might be worth their 
while to consider whether they could not issue such returns as are 
issued by the American and Continental ironmasters, giving the 
number of furnaces at work, the make, and the shipments, and 
leaving out all referencs to the stocks. 

The activity in the demand for finished iron and steel is very 
great, and manufacturers generally have orders booked which 
will occupy them, not only all the winter, but in some cases for 
nearly the whole of the first half of 1897. The spurt in the demand 
for new steamers has been extraordinary this month, and especi- 
ally during the last few days, and almost all the yards in the 
North-East of England have contracts which will keep them fully 
occupied ; indeed, some builders have had to refuse orders, Not 
sincs 1890 has the shipbuilding industry deen so well situated, and 
this has led to a pressing demand for marine engines and steel 
plates and angles. The latter have been further advanced in price 
this week. Thus steel ship plates are now at £5 7s. 6d. at works 
—2s. 6d. advance this week, and 10s. advance from the ‘minimum 
price of the year, in August—and steel ship angles, £5 7s. 6d.; 
while iron plates and angles are quoted 5s, less than these figures. 
Never have orders for steel shipbuilding material been more plen- 
tiful. Common iron bars are stiff at £5 5s., less 24 per cent. f.0.t., 
and producers have no difficulty in getting this price. Heavy steel 
rails are in excellent request, and all the available mills are running 
to their fullest capacity. Messrs. Bolckow, Vaughan, and Co. 
have booked a Jarge Indian order. The quotation for heavy steel 
rails is £4 10s., light steel rails about £5, and light iron rails the 
same, 

Engineers are very fully occupied, especially the locomotive 
builders, who are getting better prices now that competition is less 
keen than it has been for years. Messrs. Robert Stephenson and 
Co., at Newcastle, have recently booked orders for the Cambrian 
and Furness Railways, as well as the Consett Iron Co., the last- 
named requiring not only locomotive engines, but also locomotive 
cranes. Messrs. R. and W. Hawthorn, Leslie, and Co., of New- 
castle, are also fully cecupied with locomotive and ‘boiler building ; 
they have orders from the Government for the Belleville and 
Thornycroft water-tube boilers. Lately they have put down new 
plant in order to cope with the increased business, 

Messrs. R. Ropner and Sons, Stockton-on-Tees, launched their 
hundredth steamer a few days ago, and it is singular that this 
was the first of the ‘‘trunk” type of vessel designed by Mr. R. 
Ropner, jun. A second steamer of the same type has this week 
also been launched on the Wear. 

A strike of 250 platers’ helpers has this week taken place at Sir 
Raylton, Dixon, and Co.’s Cleveland shipyard at Middlesbrough, 
the men taking offence because cne of their number was not 
allowed to commence work on Monday. 

The coal trade in several branches is ‘showing better features, 
Bunker coals are advanced 6d. per ton; coke for next half-year is 
also up 6d., and house coal will be raised 1s. from November Ist. 
It is two or three years since house coal in this district was 
advanced. Northumberland steam coal, however, is dull: in 
demand, and the price is unsatisfactory ; the time of the year is 
not favourable for the steam coal trade, and besides this, the high 
freights tend to limit business with the Continent. Mr. Charles 
L. Robinson, manager of West Auckland Colliery, and eldest son 
of Mr. Robert Robinson, of Howlish Hall, chief manager of the 
Durham collieries and quarries of Messrs. Ickow, Vaughan, 
and Co., has been appointed one of H.M. Inspectors of Mires, 
and will probably be located in the South Wales district. The 
members of the Middlesbrough and District Association of 
Engineers and Draughtsmen on Saturday visited the Simon-Carves 
coking plant at Sir B. Samuelson and Co.’s Newport Ironworks, 
Middlesbrough, taking special note of the apparatus for the 
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recovery of the by-products. They afterwards inspected the blast 
furnaces. 

Mr. John Sanderson has been elected chairman of Samuel 
Tyzack and Co., Monkwearmouth Ironworks, Sunderland, Mr. 
Samuel Storey, the late chairman, having sold his interest in the 
company. 

The death is reported of Mr. Thomas Smith, formerly of 
Blaydon-on-Tyne, who, in conjunction with Mr. Patterson, started 
the well-known and successful engineering works and iron foundry 
at Blaydon. Mr. Smith severed his connection with the concern 
some years ago, and has since carried on a similar establishment in 
London, where he died. 








NOTES FROM SCOTLAND. 
(From our own 

Tue markets have been very strong in Scotland this week, and 
all indications seem to point in the direction of improving trade. 
The rise in prices in the pig iron market, the advance in freights, 
and the general movement in shipping have had a stimulating effect 
on business. Some years ago there was a plethora of steam 
tonnage in the shipping trade, and much money lay dormant, and 
not a little was lost in connection with that enterprise. Of late 
months, however, a gradual change for the better has been coming 
over the steam shipping market, and quite recently such a scarcity 
of tonnage has been experienced that owners have decided to 
bnaild new steamers, The upward movement in the prices of iron 
and steel has convinced them that there is no time to lose, 
aud the result is the placing of large and important contracts 
in the shipbuilding trade. One Clyde firm alone — Messrs, 
Russell and Co., of Port Glasgow—is reported to have secured 
orders for no less than fourteen steamers, averaging from 
4000 to 6000 tons deadweight carrying capacity, and aggregating 
about 70,000 tons. This is one of the largest orders that has ever 
been put into the hands of any builder. Other Clyde firms are 
to assist with the engines and machinery for these vessels. Besides 
these orders, Messrs. Charles Connel and Co., of Glasgow, have 
contracted to build a steamer of 5000 tons gross for Messrs. 
Royden, of Liverpool; Messrs. Gow, Harrison, and Co., of 
Glasgow, have ordered a steamer of 6200 tons from Messrs. A. 
M’ Millan and Son, Dumbarton, who are also commissioned to build 
a steamer of 3000 tons for Messrs. W. S. Millar and Co., of 
Glasgow ; Messrs. Robert Napier and Son, are to construct three 
steamers of over 3000 tons each for a Roumanian company ; and 
the Fairfield Shipbuilding Company, of Glasgow, has an order to 
supply a steamer for Sir Donald Currie’s Castle Company, the 
vessel to be the largest of this line. The above is a splendid array 
of work, and it need scarcely be said that it will do much to 
brighten the aspect of affairs on the Clyde. 

It is reported that Messrs. Neilson and Co., of Hyde Park Loco- 
motive Works, Glasgow, have contracted to build thirty-four 
locomotives and tenders for the Cape Government railways. The 
locomotive business in Glasgow is now very active. 

The pig iron market has been strong in the past week, with a 
large amount of business in warrants. Prices have fluctuated 
somewhat, as was natural after the substantial rise that has 
occurred and it is said that speculators are now devoting 
increasing attention to the market. Business has been done in 
Scotch warrants from 48s, 2d. to 48s. 6d. cash, and 48s. 5d. to 
48s. 9d. one month. In Cleveland iron transactions have occurred 
between 39s. 104d. and 40s. cash, and at 40s. Id. to 40s, 34d. one 
month. Hematite warrants have commanded more attention than 
usual this week in consequence of the great demand for steel and 
the rise in ore. Cumberland warrants have sold in the Glasgow 
market from 49s. 74d. to 50s, 1d. cash, and 49s. 104d. to 50s, 44d. 
one month. Business has taken place in Middlesbrough hematite 
at 47s. 10}d. to 483, cash, 48s, 2d. seventeen days, and 48s, 4d. 
one month. 

The values of Scotch makers’ pig iron are nearly all higher this 
week. Govan and Monkland Nos. 1 are quoted, f.o.b. at Glasgow, 
48s.; Nos. 3, 46s. 6d.; Carnbroe and Wishaw, Nos. 1, 48s. 3d.; 
Nos. 3, 46s, 9d.; Clyde, No. 1, 50s.; No. 3, 48s.; Calder, No. 1, 
50s. 6d.; No. 3, 48s. 6d.; Summerlee, No. 1, 51s.; No. 3, 48s. 6d.; 
Gartsherrie, No. 1, 51s.; No. 3, 49s.; Coleness, No. 1, 52s. 6d.; 
No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 50s.; No. 3, 46s.; 
Eglinton, No. 1, 48s.; No. 3, 46s.; Dalmellington, at Ayr, No. 1 
47s. 6d.; No. 3, 45s, 6d.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 
48s, 6d. per ton. 

Since last report, three furnaces have been withdrawn from the 
manufacture of ordinary pig iron, but an additional one has been 
placed on hematite. There arenow 37 furnaces producing ordinary, 
32 hematite, and 6 basic iron, the total of 75 comparing with 77 
in the preceding week, and 78 in the corresponding week of last 


ear. 

The stocks of pig iron in Glasgow show a slight reduction, and 
now amount to 363,350 tons, being 17,347 more than at the begin- 
ning of the year. 

Shipments of Scotch pig iron are comparatively poor, amounting 
to only 4232 tons against 5005 in the corresponding week. There 
was despatched to Germany 890 tons, Holland 675, Canada 310, 
South America 65, India 51, Australia 151, France 55, Belgium 115, 
other countries 140, the coastwise shipments being 1780, against 
4104 in the same week of last year. The week’s imports of Middles- 
brough pigs into Scotland were 7450, showing a decrease of 1593, 
but there is a total increase in these imports since the beginning of 
the year of 8878 tons. 

Finished iron is steady to firm with a good business, and the 
steel trade may be described as strong this week. In the course 
of the past two weeks steel ship plates have advanced 7s, 6d., and 
are now quoted £5 7s. 6d., less 5 per cent. for delivery in Glasgow 
district. At the time of writing the market is so firm that prices 
appear likely to go higher. 

‘The coal trade is on the whole in a rather better condition. 
Shipments are large, the total quantity cleared from the Scottish 
ports in the past week being 171,834 tons against 150,466 in the 
preceding week and 180,761 in the same week of 1895. Main coal 
is quoted f.o.b, at Glasgow 62. 3d. ell, 6s. 9d. to 7s. 3d.; splint, 7s. 
to 7s. 3d.; steam, 7s. 9d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 


GREAT public interest is centred in the pamphlet of Mr. D. A. 
Thomas, M.P., which is to make its appearance in a few days, and 
is confidently said by his friends to be a certain corrective for 
underselling in the coal trade. This, of course, must remain an 
open question until the pamphlet makes its appearance and is 
subjected to crucial criticism. I am enabled to give a slight fore- 
east of it, and this will show that the hon. member has been very 
industrious in collecting his statistics upon which he bases his 
arguments. The pamphlet is entitled : ‘‘Some Notes on the Coal 
Trade in the United Kingdom, with Special Reference to that of 
South Wales and Monmouthshire, together with a Proposal for the 
Prevention of Undue Competition, and for Maintaining Prices at a 
Remunerative Level.” It contains voluminous appendices relating 
to the production, export, and import of coal of foreign countries 
and of our Colonies. It gives the exports from the several coal- 
fields of the United Kingdom for the past ten years, and the ship- 
ments from 1891 to 1895 from every British coalfield to every 
country abroad. Then we have details of foreign exports, an 
epitome of the Westphalian Syndicate agreement; the reports of 
the Parliamentary Committees of 1800 and 1829 on the limitation 
of the vend, which is claimed to have successfully regulated the 
coal trade of the North of England for three-quarters of a century, 
and the cause of its ultimate collapse in 1844; next, the average 
number of days worked per week in each colliery district during 
the past two years; and a table giving the highest and lowest and 
average coal freights from Cardiff to a large number of the principal 


ports abroad, month by month, since 1887, All these matters 
appear to constitute the foundation upon wkich he rears his plan 
for correcting the present evils of underselling. Coalowner and 
collier, together with the general public, will be only too glad if 
the long research and careful thought bear good fruition. Of this 
we shall all be better able to judge when tho pamphlet makes its 
appearance. 

The condition of the steam coal trade remains much about the 
same, the prevailing slackness increases by the action here and 
there of the colliers themselves. The stoppage at the Dowlais- 
Cardiff Colliery, on account of the dispute as to identity of seam, 
has resulted in a Police-court case, some of the men continuing to 
work at necessary duties, to the ennoyance of the others, who, 
apparently wishful to see the colliery ruined rather than give in, 
resorted to violence. At the Police-court, Merthyr, on Monday, 
after a patient hearing, defendants were committed to the Assizes. 
At an important meeting of the strikers, ‘‘ Mabon” gave excel- 
lent advice to submit to arbitration, and this I believe will be 
carried out. In the Ebbw Vale district the hauliers have caused a 
stoppage, but it is expected, at the time of my despatch, that 
work will be resumed. 

Idle days continue to intervene in regular working in many col- 
lieries, shipping being dull, and the increased freights have told 
badly. Prespecting forcoal is goingon at the Dynavon MainColliery, 
Swansea Valley. Of the three levels one is turning out well. 
Curt and Bettws Pit and Hedley’s Collieries are doing good work. 
Sinking a pit in the Cwmlin Burrows is in contemplation. Aber- 
crave, which is well known for its anthracite, is brisk. The 
breakdown at one of the Dowlais pits at Cwmbargoed, though 
serious, was soon repaired, and work is resumed, 

The iron and steel trades continue brisk in almost all quarters. 
At Dowlais, a good deal of energy is exhibited in the various de- 
partments. The sleeper mill at the Lower Works is again to the 
front, and large quantities are being turned out from India, It is 
now tolerably well accepted that the wooden pickled sleeper will 
hold its own against steel for this country, but, in the East, the 
steel takes the lead on account of the ravages of insects. Last 
week the “‘ Mixer” was started at the Dowlais Works. This is a 
huge vessel, placed just above the Bessemer department, capable 
of holding ido tons cf molten iron or steel. The process is as 
follows :—After the metal has been smelted in the furnace, it is 
conveyed direct to the ‘‘ Mixer,” where it is worked or mixed, and 
thence taken to the Bessemer department in uniform quality. 
Re-heating by this process is avoided. Cyfarthfa is busy with 
rails and bars. The new cogging mill at Lndore Steel Works is 
nearly ready. The Cwmbwrla and Landore Tin-plate Works were 
busy last week. The notice given by the men terminated on 
Saturday, but I hear that in view of the long stoppage and con- 
sequent distress there some time ago, the men will not come out. 
At the Beaufort, Midland, and Upper Forest Works, the same 
number of mills were kept going last week as usual, but at the 
‘atter one of the eight smelting furnaces was let out for repairs. 
At Tyncanol, three out of seven mills were working, four being 
under repairs. During last week another mill was started at the 
Foxhols Works, and a fifth is ia construction. 

Briton Ferry was brisk as usual. 

Mid-week, on ’Change, Swansea, all matters were regarded as 
unimportant in comparison with the tin-plate crisis. The demand 
of the tin-plate works is practically for an advance of from 15 to 
20 per cent., made, as was stated on ’Change, at an inopportune 
moment, and unwarranted in any shape or form ; for though a 
small advance has been made in plates, it is not equal to the extra 
cost of steel, so that the employer is really worse off than before the 
improvement occurred in price. 

Authorities, not apt to take a gloomy view of conditions now 
augur the most ruinous result, especially to the American trade, 
As a good judge of the situation remarks, ‘‘ There was a time when 
every ton of steel rails used by the Americans was sent from 
England or Wales. Now wedo not send thema ton. It was so 
in tin-plates. Not many years ago the Americans had all their 
plates from England and Wales, Let us take care that we do not 
have a parallel case with that of rails, and the export of all boxes 
‘cease !’” By next week it will be seen what course has been 
adopted. I still believe that the strike will not, even if it takes 
place, be a solid one. 

The pig iron market is improving. Scotch and Middlesbrough 
are better by 1ls., and hematite by 1s. 6d. The latest quotations 
are as follows: Glasgow pig, 48s. 3d.; Middlesbrough, No. 3, 
39s. 10d. ; hematite, 48s. O4d. ; Welsh bars, £5/10s. to £5 15s. ; 
iron plates, £6 15s, to £6 17s, 6d. ; steel, same ; Bessemer bars, 
£4 7s. 6d. to £4 10s. ; Siemens, same ; steel rails, heavy sections, 
£4 10s, to £4 12s, 6d.; light, £5 10s, to £5 12s, 6d. Tin-plates— 
Bessemer steel cokes, {’s, 9d. to 10s.; Siemens, 10s. to 10s. 3d. ; 
ternes, 28in. by 20in., 17s. 6d., 18s. 6d., to 22s. 6d. ; best charcoal, 
14s, to 14s, 6d. ; wasters, 6d. to 1s. less; block tin, £58 12s. 6d. to 
£58 15s. 

On ’Change Cardiff this week a fall of 2s, 6d. was reported in 
steel bar, due to the uns-ttled condition of things, Shipments of 
plates last week from Swansea were fairly good, 61,027 boxes; 
while the quantity received from the works, 63,973 boxes, indicated 
some degree of briskness, Total stock at present is 112,679 boxes. 
Patent fuel, Swansea and Cardiff, rather quiet, prices unchanged. 
Coke, Cardiff, continues vigorous at last prices, Pitwood moder- 
ately firm, prices remain. 

Mid-week report on ’Change, Cardiff, represented a slight im- 
provement in steam coal. Rates, too, for the Mediterranean are 
falling, and this will prove a benefit, as the demand for steam coal 
may be expected to improve. Last quotations:—Best steam, 
9s. 9d. to 10s. 3d.; seconds, 9s, to 9s. 6d.; drys, 8s. 74d. to 9s.; 
best Monmouthshire 8s, 3d. to 8s. 6d.; seconds, 7s, 9d. to 8s.; 
special small, 5s, to 5s, 3d.; best ordinary, 4s. 6d. to 4s. 9d.; 
inferior, 33. 9d. to 4s, 3d. The cold wave we are having bas told 
favourably on house coal, and with increased demand, prices are 
stiffening. Best bouse coal, Cardiff, 10°. 3d. to 10s. 9d.; No. 3 
Rhondda, 10s.; brusk, 9.; small, 7s. 9d. to 8s.; No. 2 
Rhondda, 7s. 3d. to 7s. 6d.; through, 6s. 3d ; small, 4s. 6d.; 
Swansea prices, anthracite, 11s. to 11s. 6d.: seconds, 93. 6d. to 10s. ; 
ordinary large, 8s. to 8s. 9d.; steam coal, 9s, 3d. to 10s.; seconds, 
83, 3d. to 9s.; house coals, No 3 Rhondda, 9s, 6d. to 103. 34.; 
through, 8s, 6d. to 9s ; No. 2, 8s. 64. to 9s. 6d. 

Mr. N. Applebee has been appointed electrical engineer at 
Cardiff at a salary of £200. The new reservoir at Upper Nenadd 
is progressing well. It will be the highest in the country, 1506ft. 
above sea level, On visiting the spot lately, | was interested in 
discovering, at this altitude, 20ft. below the surface, of marl and 
old red sandstone, distinct ripple marks. The Cambrian Miners’ 
Association condemn the action of the Dowlais Cardiff Collieries 
in resisting arbitration. 

The Dowlais mechanics on strike have expressed a wish to 
resume work on the basis of the Ebbw Vale settlement, but Mr. 
Martin has refused to give way. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE continental iron market does not show any specially new 
feature since last week, the different departments being actively 
employed, although inquiry has been just a trifle less lively for 
some articles of manufactured iron. Prices, however, are generally 
very stiff, especially for girders and for all sorts of plates. The 
business done on foreign account is not large, but, on the whole, 
satisfactory. 

Concerning the Silesian iron market, there are still very favour- 
able accounts received both as regards activity and demand, 
although the latter is becoming less brisk by-and-bye, the re- 
quirements in structural iron, for instance, being much smaller 
now than in early autumn. An ily g U is done 
in tubes, and quotations for that article have been slightly raised. 
In Austria-Hungary pig iron is still in very good call, but nearly 








all sorts of finished iron show a slackening off in demand, The 
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steel trade continues brisk, and a very lively employment is 
reported at most of the rail works. The Servian State Railways 
have ordered their demand in rails and general railway rolling. 
stock for the next four years at the machine factory of the 
Hungarian State Railways and at the Diosgyiirer Iron and Stee! 
Works. The locomotive and wagon factories are, as a rule 
healthily occupied. During the present year 200 locomotives’ 
750 passenger and 850 load wagons have been ordered. Although 
inquiries have of late been decidedly Jess numerous, the activity in 
the different branches of the French iron industry continues to be 
reported as lively and regular, and quotations may fairly be 
considered as favourable. The works in the Department Nord 
have received several pretty large orders for railway requirements 
for the Chemin de fer du Nord. Pig iron has been, and is still, in 
extremely brisk request, and stocks have been cleared, and, as 
the production of the blast-furnace works is not sufficiently large 
to cover the existing demand, negotiations have recently been 
carried on with Belgian firms concerning the supply of the 
quantities required. The tendency of prices for pig iron is 
naturally exceedingly firm, and will continue so for several months 
to come. Scrap iron is very briskly called for, and is being sold 
at 60f. p.t. at works, 

In Belgium the position of the iron industry remains, on the 
whole, favourable, a fair number of orders having come in upon the 
week, and as far as prices are concerned the tendency is as firm as 
ever. The Belgian coal trade is very active, and as prospects are 
good, quotations for coal and coke continue to show much firmness, 
Heavy purchases bave been effected upon the week, both in house 
coal and in engine fuel. During the first nine montts of present 
year, 1,207,236 t. coal have been imported to Belgium, ayainst 
1,080,546 t. in 1895; 672,902 t. came from Germany, against 
544,754 t. in the year before, increase of total import, which 
amounts to about 12 p.c., falling to Germany. In coke import 
during the same period was 191,143 t., against 303,203 t. in the 
previous year, 

As the favourable tone which the Rhenish-Westphalian iron 
industry has been exhibiting for some months past has not in any 
way altered upon the week, there is but very little of importance 
to be related. At the iron ore mines a most lively activity is 

oing on, several large orders having recently been received, 

otal output in iron ore for September shows an increase of 2 p.c, 
against August of present year. Prices are the same as formerly 
quoted, spathose iron ore, raw, fetching M. 10°80 to 11°40 p.t.; 
the same, roasted, M. 14°40 to 16 p.t. The Nassau ores are 
selling briskly at M. 11 p.t. for red iron ore, free Dillenburg. A 
fair demand is experienced for the different sorts of minette, and 
quotations are rather stiff. Briskness continues to characterise the 
pig iron trade, all the works being fully employed, with every 
prospect of being kept so, as the number of orders that have come 
in during the last week is very large. There is an exceedingly 
brisk demand coming forward for scrap iron, and the prices 
obtained are both high and very firm, offers being less plentiful 
than might be desired ; especially old rails are very scarce, and 
have recently been paid with M. 77 to 78 pt. free place 
of consumption, whi'e some weeks ago they were to be 
bought at M. 72 to 73 p.t. Blooms and ingots have further 
improved in quotations. The bar and girder mills continue 
in vigorous activity, and there are likewise very good accounts 
received with regard to the occupation in the plate and sheet 
trade. There is much life stirring in the railway and engi- 
neering lines, and the business in hardware has also been very 
brisk. Output of pig iron in Germany, including Luxemburg, is 
statistically stated to have been for September of present year, 
534,173 t., of which 136,779 t. were forge pig and spiegeleisen, 
40,079 t. Bessomer, 274,858 t. basic, and 82,457 t. foundry pig. 
Prcduction in August, 1896, was 539,440 t. From January Isv to 
September 30th, 1896, 4,709,194 t. pig iron were produced. 

he Litge Crédit Générale, the Brussels Caisse Commerciale, 
and a company of Belgian financiers are reported to contemplate 
the erection of a zinc foundry in Russia. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 23rd. 


THE financial situation has improved somewhat with the addition 
of sixty million dollars in gold, and the increase in prices of cereals. 
Because of the large apparent demand prices are likely to advance 
farther. The profitable marketing of our immense cereal crops will 
exert a favourable influence on all markets and result in increased 
buying of a long list of commodities which have become unduly 
depressed, The pig iron market is somewhat uusettled by ramours 
of large sales, which cannot be verified, by inquiries for large 
supplies, which have not yet resulted in the closing of contracts, 
and by the placing of a few orders in bar mills and foundries. The 
crops are large, and foreign inquiries by cable seem to indicate that 
all the available tonnage for months to come will be required to 
carry the grain, Smaller industries are gathering in orders for 
early delivery. Billet manufacturers expect to control prices on 
all of next year’s deliveries, and no concessions from 1896 prices are 
considered probable. Plate mil's are securing additional business. 
The material for the three battleships is to be made at Pittsburgh. 
Orders are to be placed early next month for elevators, warehouses, 
and extensions of bridge works. An improvement is in sight, 
because of the belief that the party of McKinley will carry the 
national election. Consumers are awaiting this result. Railway 
managers assert that they will very probably be large buyers of 
rolling stock during the winter. Unfortunately for the republican 

arty, it will have to face a continuous agitation of the silver issue. 
The machinery of organisation in the silver party is perfect, and 
the work will be continued. Nothing but phenomenal business 
activity and fair prices will check the growth of this movement, 
even if taat will check it. 








LauncH.—On the 21st inst., Messrs. Ropner and Son launched 
the first of the ‘“‘ trunk” steamers, built under the patent of Mr. 
2. Ropner, jun. She is 300ft. long, 45ft. beam, and 22ft. 2in. 
moulded depth, and has a deadweight carrying capacity of about 
4100 tons on 19ft. 3in. draught of water. ‘The steamer is single- 
decked, with full poop, bridge, and topgallant forecastle, and a 
patent trunk about 7ft. high, extending trom poop to bridge and 
bridge to forecastle continuously, the steam winches and other 
working parts being placed on the trunk deck, which is the navi- 
gating deck, on which the hatches are also placed high out of the 
water, thus adding considerably to the safety and eeaworthiness. 
Amongst the many advantages claimed for this type of steamer 
are the following :—Can be built at a comparatively low price per 
ton deadweight ; large cubical capacity for bulk and grain cargoes ; 
are very strong vessels, and have a great reserve of buoyancy ; 
have excellent self-trimming and grain-feeding facilities ; have no 
‘tween decks, the holds being entirely free tor cargo, while the 
additional strength given by the continuous trunk right fore and 
aft is very considerable, and is highly approved of by Lloyd’s and 
other registers ; there are also several minor advantages afforded 
by the trunk—for instance, the steering chains have a straight 
lead direct from the steam steering engine amidships to the tiller 
quadrant aft ; the winch steam pipes are fixed on the side of the 
trunk 7ft. above the main deck, by which they are less liable to be 
damaged by the sea than if fitted the ordinary way ; no special 
arrangements are required for the placing of the boats, which have 
the ordinary fittings, and are accessible from the bridge, deck, &c. 
The steamer will be engined by Messrs. Blair and Co., and received 
the name of Trunkby from Mrs, Ropner, of Preston Hall. Messrs. 
Ropner and Son have another of these steamers nearly ready to 
launch, and have orders for others both from the Clyde and the 
Thames, and it is confidently expected that when the advantages 
of these steamers become more fully known there will be a cons 





tinued demand for them. 
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THE PATENT JOURNAL. 


, ‘om “The Illustrated Oficial Journal of 
Condensed frou ere 


Application for Letters Patent. 
* * When inventions have been “communicated " the 
*name and address of the communicating party are 
printed in italics 
15th October, 1896. 
92,841. METALLIC PortManTEAus, J. Linkleter, Tyne- 


th. : 
PA y Huss for Bicyetes, W. Smith, Longport. 
59843, WaTeRPROOF GLovEs, A. G. G. Cumming, 
linburgh. : 
99,844. ELECTRIC Arc Lamps, E. Klupathy, London. 
99'845. Brakes for Cycies, R. Scott, Newcastle-on- 













yne. 
ann Account Book SHors, J. D. D. 
Pontypridd. a : 
92 347, Pumps, E. Edwards.—(P. N. Eristoff, Russia.) 
50348, MANUFACTURE of Paper, R. A. McLaurin and 
“Smith and McLaurin, Glasgow. 
99,849. GuARD for STAIR Hanp Raizs, T. Forbes, Edin- 


Mortimer, 


burgh. , 
22 ae Pyeumatic TiRED WHEELS, A. J. Bailey, Man- 


chester. ‘ ms : 
99 851. WuHEet Hus for Cycgs, A. J. Thurman, Bir- 


mingham. : 5 
99.352. Rockinc and Dumpina Furnace Grates, J. 


Neil, London. 
92,853. DouBLE BaRRELLED Wincu, A. Jeffs and J. 


Inches, Grimsby. ‘ ‘ 
2 854. Makino of Trses, T. Taylor, Birmingham. 
2, 





9 
29) >, Drawina Compasses, C. Smith, Birming- 
ham. 

22,856. New Topacco Box, &e., C. E. Corbitt, Man- 
chester. 2 
92.857. Bearinos, G. Sanders and P. Phipps, 


Coventry. 
99,858. Liquor Borrt.es, J. G. and E. E. Betjemann, 
Loudon. 
92,359. Lockina CYCLE 
Bobbett, Bristol. 
CycLte SappLe or Seat, W. E. 


Wueets, C. Ward and W. 


Hamblin, 


22,860. 
Croydon. 
22.861. Repuctnc ATMOSPHERIC Pressure, M. J. 


Oliver, Cornwall. 

22,862. MerHop of VENTILATING, H. Simcock, Birch, 
near Heywood. 

22.863. Lintna Paps for Crates, J. Rhodes, Longport, 
Staffordshire. 

22,864. Gear Cases, R. Mason, Birmingham. 

22,865. APPARATUS for ProreLLine Boats, C. D. Augur, 
London. 

92 866. Peeumatic Tires, T. McKinnon, Glasgow. 

29 867. Pin ATTACHMENT for Broocnes, W. A. Lait, 
London. 

68. Steam Enaines, W. M. Smith, Newcastle-on- 











M«M. 

92 $60. Launpry Tron Heater, E. H. 
Hudson, Yorkshire. 

22.870. Pneumatic CoLiar for Horses, A. H. Whicher, 
sath 

22.871. Furnaces of Steam Generators, W. Simpson, 
W. L. Bodman, and D. H. Simpson, Manchester. 

22.872. ConstrucTION Of SreamM Generators, W. 

n, W. L. Bodman, and D. H. Simpson, Man- 


and W. LB. 





or. 

Puriryina Butrer, J. G. and A. Hargrave, 
Manchester. 

22.874. ImMpROVED BRAKE for Cyces, C, 

London. 

22,875. Printina by Hanp, P. G. Lempritre, Bir- 
mingham. 

22,876. HyoiEenn 

mdon. 

77. Dust-proor Pepa Caps, A. J. and H. Bailey, 

Birmingham. 

878. Packina Macuinery, G. H. Driver, London. 

KetrLes, Saucepans, &c., J. Clarkson, Man- 

chester. 


W. Phillips, 


NapKIN for Cuitpren, C. Rubens, 









22,879. 


22 880. Drivinc Gear for Cycries, &c., J. B. Small, 
Glasgow. 

22,881. Securine the Stoppers of Borries, L. Classey, 
sristol. 


22,882. Ort Cup for Lorrigs and Carriaces, A. Clark, 
Glasgow. 

22,883. LicHT 
London. 

22,884. MakinG Corsets, E. C. Bean and T. K. Wilkes, 
Portsmouth. 

22,885. Extra Rapip PaRateEt Vice, W. Pinfield, Bir- 
mingham. 

22,886. Evecrric Raitways, N. H. Balfour and E. W. 
Smith, London. 

22,887. Gas Retort Serrinus, G. E. Stevenson, Bir- 
mingham. 

22,888. Fivrers for Borter Frep-water, J. Crow, 
Glasgow. 

22,889. Mup Guarps for Bicycies, H. J. 
Stafford. 

22,890. Hor Warer Suppty Apparatus, H. Harrison, 


and Heavy Guns, B. H. Thwaite, 


Bostock, 


Leeds. 

22,891. WaTer-proor BicycLe Case, E. W. Toulmin, 
London. 

22,892. CHain Covucnes and Marrresses, A. Eyre, 





ligo. 

22,893. ELectRIC INCANDESCENT Lamp, F. J. Satchwell, 
Essex. 

22,804. Wueexs, C. T. Austen, London. 

2,895. Tires, F. J. Esmond, London. 

22,896. Gear Cases, G. W. Tarver and E. H. Jones, 
London. 

22,897. Taps, G. J. Chambers, London. 

2,898. Fan, E. W. Mayer, London. 

22,899. Apron, W. R. Beard, Norwcih. 

Po for VELOCIPEDE WHEELS, A. C. Strange, 

ondon, 

22,901. AuxIuiARY Gears for Bicycues, W. B. Gunton, 
London. 

22,902. Ink Stanps, J. W. Jacobus, London. 

22,903. Borries, C. H. Reed, London. 

2,904. ‘* Toe AgRoputre,” E. 8. Rayner, London. 

ie - Sane and other Sorr Hats, J. G. Hudson, 
zondon, 

22,906. Extastic Tires for WHEELS, &c., W. 
London. 

22,907. FURNACES, T. E. Caddy, London. 

2,008. Truss, A. Hessels, London. 

09. Om Stoves, E, Thorpe and W. 

ndon. 

22,910. Type Writinc 
London. 

22,911. Hanpe Bars, K. E. Edge.—(L. G. Bostedo, United 
States, 

22,912. Betts for VeLocipepEs, &c., A. B. Hunn, 
London, 

22,913. Tires for WHEELS of VeLocipepes, H. C. 

inders, London. 

2,914, Locks for Sportine 
London. 

22.915. Drivinc Gear of Autocars, T. Coulthard, jun., 
London. 

22,916. ESonoMIsING FuEL Combustion, J.C, Dobinson, 
London, 

22,917, VELocIPEDEs and other CarRiAGEs, E. Harrison, 
London. 

22,918. VeLocipepe WaeELs, E. Harrison and E. 

. Gadsby, London. 

22,919, Burners, K. M. Moran, London. 

22,920. Packina and CaRRIAGE of Ecas, G. G. Pon- 

c chielli, London. 

) OF 

22,921. Packinc and CarRIAGE of Ecos, G. G. Pon- 

e chielli, London. 

*2,922. Motor Cars, W. T. Burbey and H. A. Hutton, 

ondon, 

99 5 . 

22,923, Castinc ARMouR Pxates, W. Beardmore and 

PR AL Holden, London. 

22,924. Cuatn GEARING, M. A. H. Rongier, London. 
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*2,925, BRAKE for Bicycues, H. B. and H. B. Coulson, 















Pike, 





Brandon, 





MacHines, F. Lambert, 







Guns, A. Frank, 














22,926. Evecrrican Devices, R. W. James.(W. White 
and J. H. Davies, South African Republic.) 

22,927. Wax AppiyinG Device, H. H. Leigh.—(H. W. 
Cave and Co., Ceylon.) 

22,928. ExnipirinG Puorocrapus, W. Friese-Greene, 


London. 

22,929. HEAD Prorectors and Hetmets, W. de W. Cater, 
London. 

22,930. Brake Apparatus for Bicycites, H. Tanner, 
London. 


22,931. Sappies for VeLocipepes, F. E. B. Beanmont, 
London. 

22,932. Brakes for VeLocrprepes, F. E. B. Beaumont, 

sondon. 

22,933. Automatic WEIGHING APPARATUS, O. von Len- 
gerke, London. 

22,934. Fapric Curtinc Apparatus, E. Edwards.—(A. 
Schlogel, Austria.) 

22,935. Gas and O11, Motor Enarnes, F. W. Lanchester, 
London. 

22,936. Brusu for Paper Hanaina, P. 
London. 

22,937. COMBINATION PIN - CUSHION, 
London. 

22,938. Pumps for INFLATING PNEUMATIC TiREs, J. 
McRae, London. 

22,939. Mera Bars for Saips’ Bripess, H. E. J. Camps, 
London. 

22,940. Cvc_e Brakes, E. Watsonand A. I. Ditchfield, 
London. 

22,94'. Keys, F. W. Lanchester, London. 

22,942. Drivinc Gear for VeLocipepsgs, L. 8. Crandall, 
London. 

22,943. Manuracture of Matrers, H. H. Lake.—(F. 
Miihlheim, Germany.) 

22,944. Brakes, J. 8.,T. A., and E. R. Walker and H. 
Fisher, Liverpool. 

22,945. Cvcte Cranks, C. Bullen and C. F. Young, 
Manchester. 

22,946. TiLt Mecuanism, R. Henning and A. Kolbe, 
Liverpool. 

947. Jount, A. F. B. Gomess London. 

48. Driving Gear for Cycies, E. H. 

sndon, 

22,949. AMALGAMATOR or CONCENTRATOR, C. D. Jenkins, 
London. 

22,950. TuNNEL Borinc AppaRatvs, C. 
London. 

22,951. BLEACHING TEXTILE MATERIALS, W. Shedlock, 
London. 

22,952. Wixpow s:. W, 
London. 

22,953 ADVERTISING VELOCIPEDES, H. W. Plunkett, 
London. 

22,954. Means for CLosinc Bort ies, 8. A. Parkes, 
London. 

22,955. Driving Gear of Bicycies, C. C. 
London. 





F. R. Lange, 
H. J. Davis, 





Barber, 





D. Jenkins, 


Sasu Fastener, Bentley, 


Fontaine, 


16th October, 1896. 


22,956. ACETYLENE Gas, &c., J. B. and 8S. H. Heal, 
ithsea. 


57. Curr Hoiper, H. E. Holloway, Wolverhamp- 








58. Toracco Pipe Rack, H. Skilton, Ramsgate. 

Securinc SewinG Requisires, A. Dagnall, 
London, 

22,960. Dressinc and TRUEING GRINDSTONEs, W. Bright, 
Sheffield. 

22,961. CycLe Brakes, A. King, Nottingham. 

22,96: ind Snore Insoies, W. G. 














962. Boor tothwell, 

Liverpool. 

22,963. Crank Drivina, H. Jessop and F. M. French, 

Coventry. 

2,04. Pressure Gauoes, G. Salter, Birmingham. 

2,965. Paper Sunstirute, F. Billing and A. Letalle, 
Birmingham. 

22,966. Sate Apparatus, W. Kershaw and The Ker- 
shaw Syndicate, Leeds. 

22.967. Connectino ELzctric Wires, W. H. Dorman, 
Stafford. 
22,968. Hook and Eve Fastener, J. Boyd, Dublin. 
22,969. Ratsinc Siupes, H. Fookes and T. R. Spiller, 
Blandford. 
22,970. Siipine 
Barnsley. 

22,971. Drivinc Gear of Cycies, W. 
Derby. 

22,972. Straw Evevator, W. Sutherland, Glasgow. 

22,973. Worp Counter, F. T. Gissingand E. N. Mason, 
Colchester. 

22,974. Dispensinc with DetonaTors, S. Moore and A. 
Brown, Carlisle. 

22,975. Hooks and Eyres for ApparEL, F. Parkinson, 
Leicester. 

22,976. ANNEALING Steet, D. C. Dalzell and A. Fairley, 
London. 

22,977. HEATING 
London. 

22.978. VeLociPEDEs and AccessorigEs, F. Westwood, 
Birmingham. 

22,979. Coverine Exectric Wires, W. A. Phillips, 
Huddersfield. 

22,980. Fire-proorinc Wire and Case, W. A. Phillips, 

Huddersfield. 

22,981. Cuttine Soap, &e., T. 

Bristol. 

22,982. TRanspoRTING Soap, T. H. and A. J. Lawson, 

Bristol. 

22,988. APPARATUS for WeavinG Faprics, E. Smith, 

Bradford. 

22,984. STRAIGHTENING 

Chorley. 

22,985. TramcarR Seats, J. Cadman and E. Malley, 

Manchester. 

22,986. Lace, W. G. Heys.—{L. Belart, France.) 

22,987. CHECKING Motion of VEHICLES, G. C. Douglas, 

Dundee. 

22,988. Lanes, A. S. Jackson, London. 

22,989. WaTERPROOF GaRMENTs, &c., T. 

London. 

22,990. TELEPHONE ComMUNICATION, J. D. F. Andrews, 

sondon. 

22,991. Brake Device, J. Rudham and F. G. Hobson, 

London. 

22,992. Apsustinc WHEELS, J. Rudham and F. G. 

Hobson, London. 

22,993. Brace, Beit, and GARTER Wes, D. McCallum, 

London. 

22,994. Cycies, &c., H. Hind and J. Barlow, Notting- 

ham. 

995. Boots, W. T. Knowles, London. 

2,996. Truck Connectors, G. J. Langley and A. W. 
Young, London. 

22,997. Pneumatic TrrEs for VELoctpepEs, A. Warner, 

Broxbourne. 

22,998. CHANNEL and Tee Bars, J. Y. and J. Short, 

London. 

22,999. WurEet Spoke Tension Gavuae, J. H. Player, 

London. 

23,00. Woop Saws, A. Lebrethon and G. Leroy, 

London. 

23,001. Crarionets, 8S. A. Chappell.—(J. B. Albert, 

Belgium.) 

—_ Cyc ie or other Cuarys, T. Morton, Birming- 

ham. 

23,008. Cookinc Stoves, A. J. Boult.—(/. Plantard, 

L. Rault, and Guillard-Dupard, France.) 

23,004. Bearrines for AXLEs, W. Baines and W. Norris, 

London. 

23,005. Motors, A. Quentin, London. 

23,006. INCANDESCENCE HEATING Bopigs, A. Quentin, 

London. 

23,007. P» 

23,008. IN 








SasH Winpow, &c., L. England, 


G. Birkinshaw, 





Boiter Feep-water, J. Gilligan, 


H. and A. J. Lawson, 


Textures, W. Eracewell, 


Birnbaum, 





2 







bor 


sUMATIC TrREs, A. I. Muntz, Liverpool. 
ANDESCENT VAPOUR Lamps, M. Horwitz, 






Liverpool. 

28,009. Scariryinc MecuanisM, T. C. Aveling, Bir- 
mingham. 

23,010. Sprinc Tires, S. Apfel and J. J. A. Minder, 
Liverpool. 


28,011. Horsesuors, H. Siebert, Liverpool. 
23,0 2. Cuarrs, A. L. H. Lienow, London. 
23.013. Stanp for Psorograpus, J. W. Marriott, 





London; 


London. 








23,014. Suirts, H. 8S. McKenzie and F. J. M. Millar, 
London. 

23,015. Envetorr, C. A. Ruddock, London. 

23,016. Tuizv-proor Post-orrice, C. A. 
London. 

23,017. Hair Pins, F. E. Critchley, London. 

23,018. BeLis, W. Gilbert, London. 

23,019. Warer Tower F.S. Henning, W. Pigott, and 
H. Strain, jun., London. 

23,020. Cans, J. G. Heywood, London. 

23,021. Recepracies, J. W. Graaf and B. Erlaub, 
London. 

23,022. Trap, M. Hardnyi, London. 

23,028. Cover, C. Brawn, London. 

28,024. Soap Disnes, H. H. Leigh.—(H. H. Barnet, 
India.) 

28,025. Manuracture of Soap Powper, F. W. Wright 
and The United Alkali Company, London. 

23,026. TREATMENT of Matt, E. W. Walker, London. 

23,027. Neckties, H. A. Marshall, London. 

23,028. Maxine Cuains, G. C. Marks.—(S. P. Schmidt, 

Denmark.) 


Ruddock, 


17th October, 1896. 
28,029. Gorey Crus Heaps or Drivers, A. Farey, 


U . 

23,030. Fue. for EvaporaTinG Brine, B. H. Thwaite, 
London. 

23,031. Makino Cycues, W. F. Taylor and H. Munday, 
London. 

23,082. Governor for Sarery Bicycies, B. P. Olsson, 
London. 

23,083. Steam Enoines, J. Thom, Liverpool. 

23,034. NoisELEss FLUsHING CLoseT, C. O. Ellison, 
Liverpool. 

23,035. CycLe SappLes and Supports, W. Waterhouse, 
Birmingham. 

23,086. Gate LockInG ARRANGEMENTS, W. J. Lineham 
and G. Smelt, London. 

23,037. Tires, W. Wilkinson, London. 

23,088. Compinep NoTepaAPER and Envevopr, F. M. 
Mole, Birmingham. 


23,089. PHoTroGRAPHING Macuines, A. G. Adamson, 
Glasgow. 

23,040. EvecrricaL AccuMULAToRs, A. G. Adamson, 
Glasgow. 

23.041. KeEeprInc Wuisky Coot, J. W. Crichton, 
Glasgow. 


23,042. TreatTinc Sewacr, D. Cameron, F. J. Commin, 
and A. J. Martin, London. 
28,048. Macuines for CLEANING Knives, C. Godbolt, 
London. 
23,044. Lockinc Device for Cycies, G. Browning, 
Manchester. 
23,045. Pneumatic Trres, P. A. Birley and C. Macin- 
tosh and Co., Ld., Manchester. 
23,046. Tune ExpanpinG Support, J. G. Inshaw, Bir- 
mipgham. 
23,047. FLuip Meters, Motors, and Pumps, J. Sharp, 
Glasgow. 
23,048. Printinc Macuines, D. Carlaw, Glasgow. 
23,049. Baskets, W. Ventress, Stockton-on-Tees. 
23,050. MerasuriInG IsDICATED QUANTITIES, W. B. 
Ricketts, Birmingham. 
23,051. Tier Resistina Screw Cup, G. H. Hedges, 
Bristol. 
23,052. Tires, J. H. Glew, London. 
23,053. Cycies, M. T. Denne, Birmingham. 
23,054. Har Rack, H. G. Hogg, London. 
23,055 Packina SaLmon and other Fisu, R. W. Ward, 
London. 
23,056. Lamp Brackets for Swing Mirrors, F. Stern- 
berg, Liverpool. 
. Reeps, D. W. Forbes and G. Duncan, Dundee. 
23 058. Dinner TaBLe Cuart, H. J. Wagg, London. 
23,059. ADVERTISING by Means of Paorocrapns, H. 
Stevenson, Leicester. 
23,060. VARIABLE SPEED TRANSMITTING GEAR, J. Brown, 
Belfast. 
23,061. SeELF-FIxXING BicycLeE Sappie, C. Varley, Sun- 
derland. 
23,062. Pencit SHARPENER and Hovper, A. E. White, 
Cardiff. 
23,068. Pipes, B. Grant, F. L. Roeckner, and A. Mac- 
dougall, Glasgow. 
28,064. Drawinc Frames, J. M. Hetherington, Man- 
chester. 
23,065. Rina Spinnina 
Manchester. 
23,066. Brakrs for Roap VEHICLES, R. J. Wilkinson, 
Manchester. 
28,067. TeLLInc the Rate of VEHIcLEs, 8. T. Turner, 
London. 
23,068. ATTACHING 
Brining, London. 
23,069. Sprnninc Mu es, J. D. Whyte, Manchester. 
23,070. WHEEL Brakes for VeuicLes, B. W. Ashwell, 
Manchester. 
28,071. Switcnes, J. J. and W. R. Rawlings, London. 
23,072. Crcie, W. Saunders, Kilmarnock. 
23,073. Macuine for Cnoppinc Cotrron, H. G. Hardi- 
son, London. 
23,074. SPREADING WATERPROOFING MATERIAL, J. J. 
Mann, Manchester. 
23,075. PNeumatic Trres, G. and §. I, Whitfield, Bir- 
mingham. 
23,076. Makinc METALLIC Bepsteaps, 8. I. Whitfield, 
Warwick. 
23,077. Envetores, T. H. Gough, Wolverhampton. 
23,078. Cycies, C. L. Walter and C. Binks, York. 
28,079. Factory Fue, O. Streiber and F. Kiefer, 
Karlsruhe, Germany. 
23,080. Warer Gavuce Grass Sureips, R. Chalmers, 
Glasgow. 
23,081. Baty Beartinos, J. T. Andrews and G. E. Mon- 
tagnon, London. 
23,082. Navet Ptrasters, S. S. Bromhead. — (The 
Chemische Fabrik, Germany.) 
28,088. Motors, A. J. Boult.—(4. 
Ramm, Belgiui.) 
23,084. ConrROLLING FLow of Currents, W. P. Thomp- 
son.—{L. Griitz, Germany.) 
23,085. Barus, I. Sandmann, London. 
23,086. KnitTING MacHINEs, F. Rabe, Manchester. 
23,087. Hotpinac Baas, L. Tucker and P. C. Brachi, 
Chesham. 
23,088. Barn Gearinc for Mutticycies, C. L. Thewe- 
neti, London. 
23,089. WHEEL, E. Barnes, London. 
23,090. Puzzxe, J. Archibald, London. 
23,091. CoverinG Bortties, Jars, &c., C. E. Challis, 
London. 
23,092. Device for Use in Mrxine, C. E. Challis, 
London. 
23,098. Cooxina Urensits, C. E. Challis, London. 
WATERPROOF CELLULOSE, C. E. Challis, 
London. 
23,095. Scissors, L. A. C. Miller, London. 
23,096. GLope or SHADE Houpers, L. A. C. Miller, 
London. 
sg, ea for SrrinGED INsTRUMENTS, E. Wegmann, 
ndon. 
ee Writinc TELEGRAPHS, W. 8S. Steljis, 
ndon. 
23,099. Draw Gear for Raitway Wacons, G. B. Bowles, 
ondon. 
23,100. TaNnDEM Bicyc te, P. Tacho, London. 
23,101. PREVENTING the REFILLING of Bott .es, S. G. F. 
and G. J. Child, London. 
23,102. ActuaTiInGc RarLway Brakes, A. A. Kholod- 
kowsky, London. 
23,108. Suction Hooks for Apvertisine, G. C. Lund- 
berg, London. 
28,104. Rartway Raits and Cuarrs, L. 8S. Proctor, 
London. 
23,105. Compositions for Pavina Purposgs, J. A. Just, 








Frames, R. and J. Clegg, 


and RETURNING ARTICLEs, T. 


Miller and T. 


mdaon. 
23,106. Drivinc Gear for VeELociPrpEs, E. Towlson, 

London. 
23,107. ALARM BELLs for VeLocipepgs, L. 8. Craudall, 

London. 
23,108. RecorpInc TicKET Passes, F. Hepton and 





T. R. Lintott, London. 





23,109. Coin-FREED Mecuanism, C. Liebman, J. Senft, 
and A. Wollner, London. 

23,110. Om Encine, J. H. Tangye and W. Johnson, 
jun., London. 

23,111. Cases for Packina 
London. 

23,112. Eac Hatcuine Apparatus, T. Wilson-Wilson, 
London. 

The Compination Sovitarre, E. 


Ecas, T. Wilson-Wilson, 


Pearson, 
ondon. 

23,114. Vatve for Hor Water Taps, &c., J. Dalston, 
London. 

23,115. Suretp Piates for Sive BELTs on CaRDING 
Macuines, T. Stoddart, Galashiels. 

28,116. Sprinc Bearinos for Cyc.Le WuEexs, B. Nutt, 
Hants. 

23,117. ApveRTisinG, H. Bevis, London. 

23,118. CuHain Wueets for Cycies, H. R. Gilling, 
London. 
23,119. PREVENTING 
Booker, Canada. 
23,120. THreap Protector for SPINNING MACHINES, 
C. Egloff, Germany. 

23,121. CHILL Mou.p for Castine SHarts, F. Kirsten, 
Germany. 

23,122. Mrtatitic Bepsreaps, T. Waterhouse, H. P. 
and G. A. Phillips, Birmingham. 

23,128. Cycte Gear Cases, F. E. Hanman, Birming- 
ham. 

23,124. Construction of Batt Taps, W. P. Chesney 
Staffordshire. 


the Reritiinc of Borties, C. 


19th October, 1£96. 


23,125. THermo Capsutes for Inctpators, J. B. 
Everall, London. 

28,126. Foop Extracts, W. P. Thompson.—(Kietz and 
Co., Germany.) 

23,127. Arc Lamps, F. M. Lewis, Leeds. 

23,128. Rorary Enaines, H. Richardson and L. Perry- 
Keene, Birmingham. 

23,129. Hypravutic Power, R. J. Miller and T. Byrne, 
Liverpool. 

23,130. Ranogs, J. Colquhoun, Glasgow. 

23,1381. Inpoor Scorrnc GAME APPLIANCE, E. W. 
Bardsley, Liverpool. 

23,132. Dark Siipes for PuotocrapHic Prates, A. E. 

Hopkins, Chesterfield. 

23,133. Drivine Gear, R. Stephen, Glasgow. 

23,134. OpticaL Toy, J. B. King and F. R. Pool, 

Plymouth. 

3,135. Deep WELL Pops, A. G. Southby, London, 

3,136. InFLators, R. Blacklock, Sunderland. 

23,187. Firrers, H. Booth, Hull. 

23,138. Gas Enaine, A. E. Lones, Princes End. 

23,139. Tires, R. E. Parsons, Birmingham. 

23,140. Vatves, 8. Mycock and F. C. Cartcr, Man- 
chester. 

23,141. Tires, P. Wigley, Birmingham. 

23,142. Revotvinec CyYLinDER O11 ENCI‘F, 
Petavel, Sheffield. 

23,143. Case for VELOcIPEDE Pcmps, W. M. Schlesinger, 
London. 

23,144. Fountain Pens, J. D. Burt, London. 

23,145. Bau Bearinos, J. Hollis, London. 

23,146. LeveraGE in CHAIN WHEELS, J. Thomas, Man- 
chester. 

23,147. GENERATING ACETYLENE Gas, W. J. Mackeuzie, 
Glasgow. 

23,148. Porato Steamer, T. Bailey, Beckenham. 

23,149. Gear Cases for Cycies, C. Marston, Wolver- 
hampton. 

23,150. Type Brock Frames, T. A. 
Miller, London. 

23,151. Sash Winpow Fasteners, W. H. Floyd, Bir- 
mingham. 

23.152. Brakes for Roap Venicies, G. de 
London. 

23,153. Rue Maxine, A. Gregson, London. 

Fotpine Invauip’s Bepsipe Tapie, W. J. 
Pawson, London. 

23,155. TELEscope and Arr Pomp, L. T. Darnault, 
Southend-on-Sea. 

23,156. HanpLe Bar Post, M. B. 
Dwyer, London. 

23,157. Tires, J. N. Goodman, London. 

3,158. Press for Batinc Hay, G. J. and A. Fowell, 

London. 

23,159. Banpace for Stoppinec Boop, R. Kohnstaurm, 
London. 

23,160. Fire Guarps and Coat Savers, T. M. Cannon, 
London. 

23,161. ELecrric Lamp ATTACHMENT, E. A. Ingold, 
London. 

£3,162. Revo_vine CARRIER for Carns, A. H. Stovold, 
Londen. 

23,163. Pipes for Smoxine Topacco, H. W. Newman, 
Plumstead. 

23,164. Sairt Currs, A. E. Phillis, London. 

23,165. FacinitaTinG Piayine of BILuiarps, A. E. 
Hodgson, London. 

23,166. Jics for Securinc Cycie Parts, F. J. T. 
Haskew, London. 

23,167. Pneumatic SEWERAGE, J. F. and W. P. Liernur, 
London. 

23,168. LicHTNinc GRIP E. F. 

ndon. 

23,169. Heatine of Dryinc CHamBers, J. T. Godfrey, 
London. 

23,170. Vapour Enorne, H. M. Nicholls, London. 

23,171. Cuan Gearine, W. E. Cairnes, London. 

23,172. Pneumatic SApDLEs for Cycies, E. A. Yorston, 
London. 

23,173. Stups to PREVENT Horses Suippina, T. A. Cole, 
Birmingham. 

23,174. Construction of CarriacEs, E. T. Wainwright, 
Birmingham. 

23,175. Dyresturrs MANUFACTURE, O. Imray.—( The 
Farbuerke vormals Meister, Lucius, and Bruning, Ger- 
many.) 

23,176. Hooks, E. G. Weddell and J. G. Chamberlain, 
London. 

23,177. Carpet Beatinc Macuine, P. Kubica, L. 
Swatosch, and C. Waldmann, London. 

23,178. Speep Apparatus, C. I Abel.—{( Berliner 
Maschinenbau-Actien Gessellschajt vormals L. Schwartz 
Kopf, Germany.) 

23,179. INFLATING BILLIARD CusHions, L. Clement, 


no bo 





J. W. 


Harris and M. 





Witte, 





Ryan and P. O. 


GALLEY, Proctor, 





23,180. Licut Propucine Apparatus, C. H. Stearn, 
London. 

23,181. PLATE PREPARING Process, W. P. Thompson. 
The Cornwall Printing Press Company, United 
States.) 

28,182. Enornes, W. H. Middleton, London. 

23,183. PicrurE View1ne Apparatus, B. J. B. Mills.— 
(A. and L. Lumiere, France.) 

23,184. Means for CLEANING Pipes, H. Williamson, 
London. 

23,185. ComprneD Brake, D. D. Esson and E. Lan- 
easter, London. 

23,186. Castors for Furniture, &ec., C. P. Herdt, 
London. 

23,187. LanTERNs, C. P. Herdt, London. 

23,188. CoIN-FREED Macutnzs, R. J. Moser and H. W. 
Phipps, London. 

23,189. STERILIsSING Mik, A. S. Barham and L. de 
Wittenbach, London. 

23,190. Raisina, &c., Winpow Sasues, J. F. Nicholls, 
London. 

23,191. RuspeR Pneumatic Tires, F. N. Woodward, 
London. 

28,192. Vices, A. Wachtl, London. 

23,193. Stup for FasteninG Couiars, E. H. Johnson, 
London. 

23,194. Fasric for ELEcTRIcAL Purposes, C. Hoepfner, 
London. 

23,195. Weavine INSULATED CovERINGS on ELECTRICAL 
Conpuctors, H. H. Lake.—(A. 7. Clark, United 
States.) 

23,196. Device for DeLiverine Liquin, J. Rheinkerg, 


ndon. 
23,197. Drivine Mecuanism for BicyciEs, M. Stiihler 








and C. T. Dérr, London. 
23,198. Sewinc-macHines, H. 8. Ellis, London: 
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23,199. ScaFroLp1Nes, 8. Hoenack, London. 

23,200. Bearinc Points of SHarts, W. Panoratz, 
London. 

23,201. Hat and Frince Cover, F. H. Buckmaster, 
London. 

28,202. Mremoranpa Pap and Diary, T. Heywood, 
London. 

23,208. FLusHtnGc WaTeER-CLOsETS, R. Ovens, G. E. 
Morrison, and D. B. Bentley, London. 

23,204. Buritpinc-up CycLE WHEELS, C. T. Austen, 
London. 

23,205. KitcHEeN Rances, G. F. Williamson, London. 

28,206. Presses for Topnacco Purposes, R. Legg, 
London. 

23,207. APPARATUS for ADVERTISING, P. F. McCarthy, 
London. 

23.208. Tires for CycLes and Ventctss, C. S. Bright, 
London. 

23,209. WARMING the Hanps of Cycrists, M. A. Weir, 
London. 

23,210. PNeumatic Tires for VeLocipepes, L. Barrow 
and A. Hall, London. 

23,211. Looms for Weavine, G. Dutilleui, London. 

23,212. Apparatus for Propucine Ice, H. H. Schou, 
London. 

23,218. Woven Fasrics, W. B. Fittz, London. 

23,214. Drivinc Gear for Cycies, W. Fennah and H. 
D. Mackie, London. 

23,215. Wrspow Sasues, G. Johnstone, London. 

23,216. ExTRacTING ANIMAL Farts, P. Vauchey and J. 
G. D. de Miomandre, London. 

23,217. Exastic Tires for Carriacges, R. Ruhland, 


mdon. 
23,218. Sight TusBe for Lusricators, T. and W. L. Cole, 
ondon. 


20th October, 1896. 


23,219. Cases for PRESERVING Foop, H. Thompson, 
London. 

28,220. WickiInc SULPHUR CANDLES, A. W. Gerrard, 

Chertsey. 

VULCANISING O. Weber, 
Crumpsall. 

23,222. TrrE Cover, A. R. Waddell, London. 

23,223. Gear Case, A. Palmer, Coventry. 

23,224. NEEDLE THREADERS, N. Kuck and E. Emms, 
jun., Redditch. 

23. . CHRYSANTHEMUM Protector, W. M. Mitchell, 


INDIA-RUBBER, C, 





Chatham. 

23,226. Vatve Gear for CyLinpers, R. H. Smith, Bir- 
mingham. 

23,227. BrcycLe Cranks and Pepa ts, 8. Wright, Edin- 
burgh. 





28. Cases for Bicycie Tires, C. W. lronmonger, 

olverhampton. 

23,229. Brakes for Carriaces, &c., T. 
Devizes. 

23,230. CrcLe Brake, E. H. Elton, Somerset. 

23,231. Mitx Cans, J. Struthers, London. 

23,232. PHOTOGRAPHIC ARRANGEMENT, E. Klupathy, 


Sloper, 





23,233. PATENT Coke Oven, C. 8. Fletcher, Wake- 
fie 


Id. 

23,234. Weer Makinc Macuiyes, W. Sanderson, 
London. 

23,235. Bearineos, E. J. West, Coventry. 

23,236. Sprinc Action for CLostnc Doors, D. Morgan, 
Bristol. 

23,237. PREVENTING BoTrLe REFILLING, 8. Williams, 
Cardiff. 

23,238. Cyc_e Stanps, J. Meek, Coventry. 

23,239. Brake for Cyrcies, B. B. Coxeter, Birming- 
ham. 

23,240. Gotr Scorer, C. F. Hoskins, Birmingham. 

23,241. Train Communications, J. Newton and J. 
Donnelly, Staffordshire. 


23,242. Evecrric Lamps, F. W. Dunlap and J. R. 
Quain, London. 

23,243. Nore Paper and Enveope, F. M. Mole, Bir- 
mingham. 

23,244. Cement, L. A. Smart and H. Robertson, 
Glasgow. 


23,245. AmMMonIacaL Compounns, J. Pattison, Glasgow. 

23,246. Mountinc Cart WHEELS on AXLEs, A. Reeve, 
Derby. 

23,247. Heatp Mecuanism, &c., J. and E. Hill, 
Keighley. 

23,248. REVOLVING Piates for Boor Soxes, G. Wood, 
London. 

23,249. InsuLaTor, J. H. Cottingham, Crawlington. 

23,250. INCANDESCENT Gas BuRNeRS, C. R. Bellamy, 
Live 1. 

23,251. ENAMELLED LeTrers and NUMERALS, A. Potter, 
Liverpool. 

23,252. TrrE Pumps, T. L. and D. J. Murphy and I. 
Hicks, Glasgow. 

23,253. CHANGING GeEaR of Cycies, W. M. Conway, 
Dublin. 

23,254. Marine Locomotion, C. Mansell, Beeston. 

23,255. Cycies, C. Nolan and T. Turner, London. 

23,256. Evecrric Licutinc of Caps, A. M. Armstrong, 
Croydon. 

28,257. Gas Enoine, J. E. 
London. 

28,258. Batteries, J. E. Preston and C. Simkin, 
London. 

23,259. ARTIFICIAL Sik, H. N. Tompkins, London. 

23,260. APppLiaNces for IRoninc, R. Hacking, London. 

23,261. Stanps for Hoxtpine Cycres, R. Hacking, 


Preston and C. Simkin, 





ndon. 
23,262. CycLe Frames, J. Rudham and F. G. Hobson, 


23,263. Lixiviatine and SteaminG Apparatus, J. Har- 
aves, London. 
23,264. Licutrnc CLosep Lamps, &c., J. F. O’Brien, 


London. 

23,265. CycLte Drivinc Mecuanism, J. M. Collins, 
Glasgow. 

23,266. MANUFACTURING MeraL Poisu, W.J.Campbell, 
London. 

23,267. IMPROVED Pec for CLotruEs, S. Brook, London. 

23,268. Toys and Games for CHILpREN, K. H. Bond, 
London. 

23,269. GrippeR Mecuanism of LITHOGRAPHIC 
PRINTING Macuines, C. Pollard and G. Brayshaw, 
London. 

23,270. VAPORISING 


ndon. 

23,271. Crank for Cycies, H. W. L. MacW. and J. J. 
MacW. Bourke, London. 

23,272. Removinc the Sues of Ecas, R. C. Snell, 


Hyprocarsons, E. Petréano, 


mdon. 
23,273. Time Stamps or Datinc Macuiyes, J. 8. Foley, 


on. 

23,274. Brakes for Cycies, H. Belcher and F. Easom, 
London. 

23,275. TreaTinc Ores, E. B. Parnell, A. Smith, and 
C. E. Monkhouse, London. 

23,276. Cycte Pneumatic Tires, G. A. Skinner, 
London. 

23,277. PrintInc from Srencit SHEEts, F.and J. Ellam, 
London. 

23,278. Pneumatic Boot-TreE, G. E. Kopp, London. 

23,279. ANIMATED PuHotocRapas, E. B. J. Hunebelle, 
London. 

23,280. Hoistinc Apparatus, H. H. Lake.—(J. Camp- 
bell, United States.) 

23,281. FarE-INDICATING AppaRaTus, H. H. Lake.— 
(PF. W. G. Bruhn, Germany.) 

23,282. INcanpescent Lamps, P. C. E. Champion, 
London. 

23,283. Gear Cases for VELocipepEs, O. 8. Ruddock 
and The Army and Navy Co-operative Society, Ltd., 
London. 

23,284. CycLeE Wuisttes, W. E. Crump, J. T. J. 
Martin, and J. Hackbarth, London. 

23,285. MecHanicaL Musicat Instruments, H. E. 
Green, London. 
23,286. PREVENTING CanDLE Drip, J. V. Kelly, 

London. 

23,287. Toys, F. R. Treasure, London. 

23,288. THERMOSTATIC FrREARMS, H, Baer, H. Bosch, 

and W. D. Greanelle, London, 








23,289. MAKING ACETYLENE Gas, C. F. J. B. Bécherel, 
London. 

23,290. MAKING 
London. 

23,291. TrRoLLeys for OVERHEAD TRACTION, The British 
Thomson-Houston Company, Ltd.—(N. C. Bassett, 
United States.) 

23,292. Borters, W. P. Thompson.—(@. J. N. Carpen 
tier, United States.) 

23,298. CHEecK T1LL, J. Wiichtershiiuser and J. Schlen- 
ker, Liverpool. 

23,294. Parnt, The Non-Corrosive Preserving and Fire 
a Paint Co., Ld., F. White, and J. Thomson, 

ive’ t 

23,295. Seep DisrrisvuTors, 8. Hardley, Liverpool. 

23,296. Motors, The Motive Power and Light Co., Ld., 
and J. E. Friend, Liverpool. 

23,297. ENvELopEs and other Packina, O. Ziegenspeck, 
Liverpool. 

23,298. WrencuHes, E. T. Warn, London. 


AcETYLENE Gas, C. F. J. B. Bécherel, 


23,299. BLank Ammunition for Guns, T. J. Long, 
London. 

23,300. Loom Let-orr Mecuanism, A. A. Forbes, 
London. 


23,301. GLass Botr.es, Jars, W. Bagley, London. 
23,302. CURLING and Parine Hat Rims, T. W. Bowler, 
London. 


|. 23,303. SHavine and other BrusHes, A. C. Hamilton, 


London. 

23 304. APPARATUS for Raistnc Water, P. Lormant, 
London. 

23,305. Boots, F. A. Gilbert, London. 

23,306. Enornes, D. Augé, London. 

23,307. Typewriters, P. B. W. Kershaw, London. 

23,308. Typewriters, P. B. W. Kershaw, London. 

23,309. TRANSFERING ABBREVIATIONS, P. B. W. Kershaw, 
London. 

23,810. ANaLysING Siens, &c., P. B. W. Kershaw, 
London. 

23,311. Propuction of Foop Susstance, F. Faulkner, 
London. 

23,312. Wasainc Lapies’ Harr, A. Steer and A. B. 
Clapperton, London. 

23,313. Wick Tips and Extincuisuers, S. B. Morss, 
London. 

23,314. ArracninG Castors to Bepsteaps, W. J. Paw- 
son, London. 

23,315. CoNTROLLING TraFFic on RatLways, J. P. 
O'’Donnell.—(J. W. W. Hopkins, Argentine Republic.) 

23,316. Rartway SIGNALLING APPARATUS, A. G. Evans, 
London. 

23,317. Heet Burtpinc Macuines, G. C. Marks.—(E. 
S. Gross, United States. 

28,818. GRANULATION of CRYSTALLISABLE Liquips, J. 
Grosse, London. 


21st October, 1896. 


23,319. CycLe Frames, W. Briscall and W. O. Milner, 
Liverpool. 

23,320. Vatve Gear for Steam Enarnes, W. D. Fergu- 
son, Belfast. 

23,321. VeLocirepes, G. Pilkington, Coventry. 

23,322. Gearinc of Bicycies, D. Williams, Barry, 
South Wales. 


23,323. A Domestic Heat Raprator, C. Hirsch, 
London. 

23,324. Process of Oxipisinc O11s, G. R. Redgrave, 
London. 

23,325. NoTrepaPeR and Ewnvetope, F. M. Mole, 


Birmingham. 

23,326. MetHop of Deatine with Yeast, 8. H. Wright, 
Monmouth. 

23,327. SuspenpDING SHapes of Lamps, H. D. Hinks, 
Birmingham. 

23,328. INrants’ Ferpinc Borriess, A. S. Cartwright, 
Birmingham 

23,329. SHUTTLE Guarps, G. W. and R. Hargreaves, 
Halifax. 

23,330. OrntMENT, J. Thomas and J. Walters, Bristol. 

23,331. REMOVABLE HaNDLEs for Bicycues, 8S, Learoyd, 
Huddersfield. 

23,332. Ciips or Houpers for Bicycies, S. Learoyd, 
Huddersfield. 

23,333 SELF-ADHESIVE Letrers, &c., W. Schneider, 
London. 

23,334. DIsPLaYING Prices in Winpows, J. R. Craig, 
jun., Glasgow. 

23,335. CooLiInc ConDENSER Water, G. R. Redgrave, 
London. 

23,336. Bacon Sricer, J. J. Parsons, Newnham. 

23,337. OscILLanT Drivinc Waee.s, R. H. Smith, 
Birmingham. 

23,338. PNreumatic Tires, H. G. Small and G. W. 
Parkes, Manchester. 

23,339. ELectric Mat and Cvusuion, P. Phillip:, 














Cardiff. 

23,340. Cycies, J. Ricketts, Wolverhampton. 

3,341. CompuTING QuANTITIES in EarTHworks, P. H. 
McCarthy, Dublin. 

42. HopnarLinG Macuine, A. A. Stone, Bristol 

23,343. Governors, E. Thunderbolt, Glasgow. 

23,344. Book Rests, A. E. Walker and J. W. Emble- 
ton, London. 

23,345. Drepcinc Macuinery, F. Lobnitz, Glasgow. 

23,346. Brick TiLes, R. Walker, Grays. 

23,347. Rances for Cooxrne Fisu, T. A. Fairclough, 
Blackburn. 

23,348. WHEELS, W. Ives, Halifax. 

23,349. Etastic or Pneumatic Tires, A. A. Vérel, 
Glasgow. 

23,350. CompininG O1 with Arr, Sir W. Arrol and G. 
Johnston, Glasgow. 

23,351. CycLe Lamps, A. C. Davison, London. 

23,352. ELecTRic SPARKING APPARATUS, E. W. Lancas- 
ter, Moseley. 

23,353. AIR VaLves, E. W. Lancaster, Moseley. 

23,354. Cycies, G. L. Scott, Manchester. 

23,355. PROPELLING STEAMSHIPS, J. W. 
Hastings. 

23,356. ANGLE Joint for Cane, &c., E. E. Holiday, 
Sheffield. 

23,357. Batt Bearinea Castor, J. E. and W. R. S. 
Parker, Cardiff. 

23,358. PRESERVING WHITE INDIGO, J. Grossmann, 
Manchester. 

23,359. Topacco Poucu, A. R. Pollard, G. Davis, and 
F. Cantelo, Worthing. 

23,360. MAKING ARTIFICIAL Stone Biocks, R. Walker, 

Gray: 

361. 









Vause, 


3. 
Lamp, O. H. Davies, London. 


23. 






w 


.362, Steam ENGINE VALvEs, J. 

chester. 

23,363. Bune, T. Davies, Liverpool. 

23,364. Brewers’ Fioats, H. P. J. Negretti, London. 

23,365. Srgerina Locks for Bicycies, R. W. Smith, 
Birmingham. 

23,366. Drivinc Gear for Bicycies, R. W. Smith, Bir- 
mingham. 

23,367. Fotpinc Hoops of Venictes, J. Griffin, Bir- 
mingham. 

23,868. ORNAMENTAL Rinos for Bevsteaps, G. H. 
Middleton and G. Macbeth, Birmingham. 

23,369. SmoKE - consuMING APPARATUS, J. Wynn, 
Manchester. 

28,370. Rack for DispLayina Goons, W. Henderson 
and O. A. Morse, Manchester. 

23,371. Cycte Lamps, A. W. Sanderson, Birmingham. 

23,372. Frames of Cycies, E. Taylor and G. Barker, 
Birmingham. 

23,378. Bicycies, G. Barker.—(C. EB. Brennan and S. 
R. Willard, United States.) 

23,374. TusuLar Switcu, J. D. Palmer, London. 

23,375. Boat Davits for Steamers, F. J. Sweeting, 
London. 

23,376. Borers, C. W.S. Crawley, A. Soames, and C. 
V. Drysdale, London. 

23,377. Cyctinc Dress Fastener, B. E. Thompson, 
London. 

23,378. Rartway Raits, C. J. Schenck and A. C. 
Langlotz, London. 

23,379. REFRIGERATING AIR, H. F, Stanley and the 
Farringdon Works, London. 


Higham, Man- 





23,380. VARIABLE SPEED GEARING, J. Barrett, London, 





28,381. Gas Enaryes, J. R. Rickard, London. 

23,382. The ADHEsIVE BuTron-HOLE, W. F. Dickes, 
London. 

23,383. Bracket for 
London. 

23,384. Borters, A. Brison, Brussels. 


Cycte Perpats, J. Munn, 








SELECTED AMERICAN PATENTS, 
From the United States Pat:nt Office Oficial Gazette. 


563,670. Gas, Or or Vapour Enorne, F. S. Mead, 
Montreal, Canada.—Filed August 20th, 1894. 

Claim.—(1) An explosive engine provided with a 
main exhaust port, an auxiliary exhaust port located 
in advance of the same, a valve controlling the said 
auxiliary exhaust, and a governor for moving the said 
valve according to the speed of the engine, substan- 
tially as described. (2) In a gas or oil engine, an oil 
pump, whose plunger is normally held by a spring, an 
excentric rod having a hook or catch for operating 
same, and a ratchet lever so arranged that the excentric 
rod may catch into it and thereby draw the pump 
plunger out to a pre-determined point and then 
release it, substantially as shown and described. (3) 
In a gas or oil engine, having a vaporising chamber 
connected to the working cylinder, an oil, oil vapour, 
or gas pump, anda pump rod having a sliding plunger 
thereon and adapted to control positively the discharge 
port of said pump, substantially as shown and 
described. (4) Inagas or oil engine having an exten- 
sion vaporising or exploding chamber communicating 
with the working cylinder thereof through an opening 














* 





of reduced area, an outer chamber attached to or 
partly surrounding said vaporiser and utilising the 
heat escaping from the surface thereof, said chamber 
being entirely separated from the vaporiser by imper- 
forated walls, so as to be in no direct communication 
therewith, substantially as shown and described. (5) 
In an explosive engine, an exploding chamber open 
to the cylinder, a heating chamber attached to, but 
not in direct communication with, the said exploding 
chamber, and connected with a fuel supply, and a 
pump whose suction port is connected to the heating 
chamber while its delivery port connects with the 
exploding chamber, substantially as described. (6) 
In a gas or oil engine, the combination of a working 
cylinder, an air compression cylinder, an extension 
vaporising and igniting chamber such as herein 
described, a second vaporising chamber on the outside 
thereof, and the valve controlling the supply of vapour 
to the inside chamber, substantially as shown and 
described. 


563,761. Exvastic Stee. Tire, B. Friklich, Leipsic, 
Germany.—Filed December 31st, 1895. 

Claim.—{1) In a bicycle tire, the combination with 
the rim having outwardly extending flanges at oppo- 
site sides, of the series of springs provided with out- 
wardly extending flanges and arranged at intervals 
around the circumference of the rim, an elastic pack- 
ing between the flanges of the rim and springs, means 
to secure said flanges together, a metallic strip or ring 
connecting said springs together, and an enclosing 
flexible tire secured to said parts to form the tread of 
the wheel, substantially as described. (2) In a bicycle 
tire, the combination with the rim having outwardly 
extending flanges, of the series of springs having their 





ends turned outwardly to lie over said flanges, an 
elastic packing between the flanges of the rim and the 
outwardly turned ends of the springs, means to secure 
the springs to the rim, a metallic strip or ring con- 
necting said springs together to prevent lateral move- 
ment thereof, an enclosing flexible tire formed with 
enlarged edges, and metallicrings encircling the oppo- 
site sides of said rim and provided with inturned 
edges to engage the enlarged edges of the tire to hold 
the tire in place, substantially as described. 
564,125, Carpinc Enoine Benn, £. and S. Tweedale 
and J. Sinalley, Manchester, England. — Filed 
March 7th, 1896. 

Claim.—In a carding engine, the combination witha 
frame having an annular groove therein, adjusting 
bolts journalled in the said frame, curved heads on 
the said adjusting bolts, nuts, having graduations 





thereon, screwed on the threaded parts of the said 
adjusting bolts and bearing on the frame, and means 
for turning the said nuts to raise or lower the said 
adjusting bolts ; of a flexible bend resting in the said 
groove in the frame and upon the curved heads of the 





adjusting bolts, clamping bolts passing through, and 











having heads to bear upon the flexible bend, clamping 
nuts screwed upon the threaded ends of the clamping 
bolts and bifurcated to receive the adjusting bolts 
and means for turning the clamping bolts to draw the 
flexible bend down into the groove in the frame and 
upon the curved heads of the adjusting bolts, sub. 
stantially as described. 


564,424. Grain Dritt, H. C. Ham, Liberty, Ind, 
Filed February 29th, 1896. 

Claim.—{1) In a grain drill, two rimmed or flanged 
feed wheels of different size, with revolving casings, 
said feed wheels capable of being moved longitudinally 
for the purpose described, but the casings not movable 
longitudinally on the shaft, substantially as shown 
and described. (2) In a grain drill, the combination 
with a feed cup of two rimmed or flanged feed 
wheels of different size, both in depth and diameter, 











with revolving cases, substantially as shown and 
described. (3) In a grain drill the shaft B, provided 
with the sleeve O, having shoulder 7, and hand wheel 
R, said sleeve and wheel being cast in one piece, the 
hand wheel R revolving with the shaft and seed 
wheels, substantially as shown and described. (4) In 
a grain drill, the shaft B, provided with the spring Y 
and the hand nut and shouldered sleeve O, having its 
bearings in the end of the hopper, substantially as 
shown and described. (5) In a grain drill, the com- 
bination with a feed cup of two bevelled flanged seed 
wheels, on a revolving shaft and the hand wheel on 
the same shaft and revolving with it, substantially as 
shown and described. 


564,437. ELecrric BLastinc Macuine, J. 
Brooklyn, N.Y.—Filed October 31at, 1895, 
Claim.—(1) In an electrical blasting machine, the 
combination with the armature, of a tubular shaft, a 
propelling screw detachably connected with the tubu- 
lar shaft, and a sleeve carrying a device for engaging 
the screw and provided with a handle by which it may 
be moved up or down, substantially as specified. (2) 
In an electrical blasting machine, the combination of 
a casing provided with a cover furnished with a sleeve, 
a dynamo suspended from the cover, a cross bar 
suspended from the dynamo, a tubular shaft journaled 
in the said cross bar in the sleeve on the cover, an 
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armature mounted on the tubular shaft, and armature 
propelling mechanism contained by the tubular shaft, 
substantially as specified. (8) In an electrical blasting 
machine, the combination with the armature, of a 
tubular shaft provided with a head having transverse 
grooves and furnished with an internal collar, a screw 
journaled in the collar and head of the tubular shaft 
and provided with a cross bar and rollers below the 
internal collar, and means for rotating the screw, 
substantially as specified. 


564,564. Journat Bearine, F. Latulip, 
N. Y.—Filed September 11th, 1895. 

Claim.—(1) The method herein described of making 
bushings, consisting of reducing raw hide to a finely 
divided condition, mixing therewith warm water to 
form an adhesive film on the surface of the particles, 
eliminating the moisture from the mass by pressure, 
and then subjecting the same to the action of heat. 
(2) The method herein described of making bushings, 
consisting of reducing raw hide to a finely divided 
condition, mixing therewith warm water and concen- 
trated ammonia to form an adhesive film on the 
surface of the particles, eliminating the moisture 
from the mass by pressure, and then subjecting the 
same to the action of heat. (3) The method herein 
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described of making tubular articles, consisting of 
reducing raw hide to a finely divided condition, mix- 
ing therewith warm water and concentrated ammonia 
to form an adhesive coating on the particles, subject- 
ing the mass to pressure to eliminate the moisture 
therefrom and to form artificial sheets, subjecting said 
sheets to the action of heat, cementing said sheets 
together, severing said assembled sheets to form strips, 
cementing said strips to form a block, severing said 
block on inclined lines in the manner set forth to 
form segments, and cementing said segments to form 
the bushing. (4) As a means for jacketing raw hide 
bushings, a collar having a tapering aperture and an 
annular recess extending therefrom near its upper end, 
an annular knife edge, one of the edges of which is 
contiguous with the wall of the aperture, a device for 
forcing the bushing through said aperture and against 
said knife edge, and a jacket to receive said bushing, 





so arranged as to form a continuation of said 
aperture, 
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THE GREAT SIBERIAN RAILWAY. 


Very little attention has so far been directed by English 
engineering papers to the greatest undertaking in railway 
engineering known to history, although it has been for 
some years in progress, and is now in a fairly advanced 
state. Yet the Trans-Siberian railway is a project which 
will have a powerful influence upon the commercial and 
social conditions of Europe and some parts of the eastern 
hemisphere. An idea of the magnitude of the under- 
taking may be obtained from the facts that 70,000 men 
are now at work upon it; that the length of the railway 
will be over 4700 miles, or twice as long as the Canadian 
and Pacific Railway ; and that the cost is variously esti- 
mated by different authorities as being at least twenty- 
five millions of pounds, and possibly twice that amount. 
In its political aspect the railway forms an important 
step in the established Russian policy of gradually ex- 
tending the power of the empire eastward. The railways 
in European Russia have been for the past twenty or 
thirty years pushed further and further to the east with 
this project in view, and doubtless Vladivostok is destined 
to become in a few years another Sebastopol, serving as 
a base for military operations in the Far East. 


The idea of a railway across Siberia is not new; indeed, | 
In | 


it dates from the earliest days of railway history. 
1837:an English proposition was made to unite Nijni 
Novgorod with the Pacific by means of a “ tramway.” 
An American scheme a little later was to establish a rail- 
way from Irkutsk to the Pacific, but never progressed so 
far as the necessary surveys. It was only after the 


conquest of the mouths of the Amur by Count Mouravief | 
in 1850 that the Russian Government began seriously to | 


consider the feasibility of the project, and after careful 


investigation the present scheme was decided upon and | 


actually commenced by the cutting of the first sod at 
Vladivostok on the 24th May, 1891. 
the map accompanying this article, it is intended eventu- 


» 





As will be seen from | 


the old Siberian highway which has been for ages the 
principal, if not the only, means of communication for 
traffic between Europe and the heart of Siberia. This 
road passes through a comparatively straight band of 
territory, running east and west, which forms the most 
fertile and best cultivated portion of Siberia, stretching 
along the Khirghese steppes and the Chinese frontier as 
far as the province of the Amur, whence it broadens out to 
the shores of the Pacific. Along this zone the soil is 
rich, bearing excellent crops of corn, grapes, and other 
fruit, while gold, silver, coal, and iron are found in 
abundance. Further north comes a similar belt, which is 
almost entirely covered with virgin forests, on which the 
efforts of the scanty population have as yet made no 
erceptible inroad. Beyond this again to the north of 
atitude 63 deg. or 64 deg., and embracing the greater 
portion of Siberia, extend immense districts destitute of 
population and perpetually ice-bound. 

Tcheliabinsk, the town at which the first section com- 
mences, is united to Moscow by a system of railways 
passing through Outa, Samara, Penza, and Riazane, the 
distance being about 1400 miles. It isin this first portion 
of the railway that the richest and most highly civilised 

districts are met with. Tioumen, on the eastern side of 
the Urals, is a town possessing good buildings, with some 
fine churches, and is especially noted for the success of 
its medical college. The country to the south-east of 
this part is at once picturesque, fertile, and rich in 
| minerals. These latter require a greater supply of 
labour, and better means of communication before they 
can be worked to full advantage. The coalfields in par- 
ticular are said to be of enormous extent. Where the 
railway crosses the river Irtish, near the town of Omsk, a 
viaduct of about 900 yards length will be required, while 
the Yenesei will be crossed by a still larger one of more 
than 1000 yards span. Other bridges and viaducts on 
this part of the route will be at the crossings of the rivers 
Tobol, Ichim, Tonia, Iaou, Kiou and Tchoulim. After 








an adequate supply of native labour. The greatest of all 
the difficulties is, moreover, that of obtaining the necessary 
materials for the construction of the railway, nearly the 
whole of it having to be brought from Europe. It is 
interesting to note in this connection that some of the 
steel rails have been sent out from Middlesbrough under 
the charge of Captain Wiggins, who has done so much in 
late years to open up communication with the heart of 
Siberia by way of the Kara Sea and the rivers Obi and 
Yenesei. It is by means of the great rivers that the 
internal traffic of the country is at present principally 
carried on, as well as by the great highway previously 
mentioned. There are over 130 steamers regularly plying 
on the rivers, which are for the most part navigable from 
May to October, or, in some cases, as in the Selenga and 
Lake Baikal, so late as December. The highway forms 
naturally a slow and costly means of communication, and 
although the bulk of the tea brought to Russia has for 
ages been carried by this route, the proportion conveyed by 
water has increased of late years in spite of prohibitive 
duties. 

As we have pointed out, it is expected that through 
communication by means of railway and water will be 
accomplished by the end of 1900, and probably the entire 
scheme in another five or six years, when it will be 
possible to travel by rail the entire distance from the 
shores of the Sea of Japan to Calais. Shanghai will be 
brought within eighteen or twenty days’ journey of 
Europe, instead of requiring forty-five days as at present 
by way of the Suez Canal, while it is quite possible that 
a month will suffice to make the trip round the world. 
The new railway will open up a country 4700 miles long 
by 200 miles wide, from which already 200,000 tons of 
grain are exported annually to Russia. Timber from 
forests which cover an area of twice the size of France, 
will doubtiess be floated up the rivers to the railway for 
export ; tea and silk will be brought from China at con- 
siderably less cost than at present. The gold mines at 
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ally to establish a complete railway connection between 
Tcheliabinsk, the most easterly station of the existing 
railway system of Russia, right across the southern 
portion of Siberia to Vladivostok, on the shores of the 
Sea of Japan; but in order to bring into use as soon as 
possible the new means of communication, the work will 
be carried out in three instalments. The first of these 
extends from Tcheliabinsk to Irkutsk, a distance of some- 
thing like 2050 miles; the second from Musovaia, a town 


situated on the eastern shore of Lake Baikal, opposite to | 


Irkutsk, will run round the southern extremity of Lake 


Baikal to Stretensk, on the Chilka, a tributary of the | 


river Amur; and, as originally proposed, the third 
instalment will be a railway running southward from 
Khabarovka to Vladivostok. The gaps in this route will 
be filled in by water communication, in the one case 


across Lake Baikal from Irkutsk to Musovaia, and in the | 
other by means of the river Amur from Stretensk to | 


Khabarovka. Within the last few weeks, however, in- 


formation has come to hand of the conclusion of a treaty | 


vetween Russia and China, enabling the railway to be 


carried through Chinese territory in a more direct line, so | 
that in all probability the alternative route marked on | 


the map will. be adopted between Stretensk and Vladi- 
vostok. On each of the sections the work is being 


pushed on from both ends at once, and it is expected | 
that by the end of 1900 through communication by rail | 


and water will be established along the entire route. 


For the purpose of description the project may be | 


divided into the seven following sections :— 
Tcheliabinsk to the river Obi ... 


‘ 886 miles, 
River Obi to Irkutsk ... 1170 


‘ ” 


Irkutsk to Musovaia ... 195 ,, 
Musovaia to Stretensk ... 670 ,, 
Stretensk to Khabarovka... 1334 ,, 
Khabarovka to Gravskaia... ao 
Grayskaia to Vladivostok... 255 ,, 

Total length 4740 ,, 


As at first constructed the railway will be a single line | difficulties of construction met with in this undertaking 
only, but a double line is eventually contemplated, and | must be enormous. 


th 


¢ formation width is about 25ft. Stations will be placed 


at distances of not more than 35 miles apart, and it is | 
| the route, but there are to be considered also the great 


Proposed to run two passenger trains and one goods train 


per twenty-four hours. For the first 2000 miles, that: is | 
to say, as far as Lake Baikal, the line follows the route of | and venomous insects, and the impossibility of obtaining 


THE GREAT SIBERIAN RAILWAY 


crossing the Yenesei the railway gradually ascends to its l 
highest level along the Berezovka river and the valley of | 
the Sitik. The numerous valleys and ravines in this | 
district make it one of the most expensive portions of the | 
work, the embankments reaching in some cases to a) 
height of 70ft., and the rock cutting being very heavy. 
After reaching Irkutsk, as we have before mentioned, 
traffic will be for some time carried on by navigation 
across the waters of Lake Baikal, whose surface stands 
at 1350ft. above sea level. This lake has an area of 9000 
square miles, and is so far as is known the deepest in 
the world, giving soundings of more than 4000ft. The | 
connecting link of railway round the southern shore of | 
the lake will be one of the last portions of the work to be | 
executed. It will run in cuttings along the face of the 
granite crags, and a tunnel one and three-quarters of a 
mile in length will be required. 

After leaving Lake Baikal the line passes through a very 
| rugged country, where the difficulties of construction 
are extreme. It is mountainous and intersected by 
numerous ravines, while the earth is frozen all the year 
round; in the winter to a depth of six or seven yards, in 
the summer to three or four yards. The river Selenga is 
crossed by a viaduct two-thirds of a mile long, and the 
earthworks on this portion are estimated at 21 million 
cubic yards. Before reaching Khabarovka the Amur»will 
be crossed by a viaduct a mile and a-half in length. 
Commencing at a level of 238 metres above sea level at 
Tcheliabinsk, the railway attains a height of 1114 metres, 
| descending again to sealevel at Vladivostok. The 
| gradients are nowhere very severe; west of the Obi the 

maximum gradient is 74ft. per 1000, while the minimum 
| radius for curves is 1750ft. In the portion east of the 
| Obi the gradients are a little steeper, being 8ft. per 1000, 
| with the same minimum curve radius. In the more 
mountainous regions near Irkutsk the gradients reach 
| 15ft. per 1000, and the curve radius is reduced to 750ft. 
As will be gathered from the above particulars the 


Not only are the engineering 
difficulties more than ordinary, due in a great measure to 
the course of the great rivers running at right angles to 


extremes of cold and heat, the dangers from wild beasts 








present produce metal to the value of four million pounds 
per annum, and it is stated that the coalfields cover an 
extent of 30,000 square miles, and yet at present they 
are only worked in two small mines. When such great 
natural resources of the country are considered, and the 
facilities that will be afforded for cheaper transit of the 
traffic already existing, it will be granted that the effects 
of this gigantic project are difficult to estimate. 








MACHINERY AND METALS IN BAVARIA. 


A GENERAL report by Sir Brooke Boothby, Second Secretary 
to our Legation in Bavaria, on Bavarian trade for the past 
year, has just been issued. We extract the following interest- 
ing facts under the above heads :— 

A further decline in the iron industry was reported from 
all districts of the kingdom in 1894. The year’s business was 
reported by the provinces of the Palatinate and Mittelfranken 
as the worst of a series of years of great depression. The 
price of iron was high, but the prices of iron manufactures 
fell. In Mittelfranken wages rose. The depression was 
attributed to high tariff duties of foreign countries, over- 
production, and increased foreign competition. The export 
trade with Austria-Hungary failed almost completely owing 
to high railway rates and very high tariff duties. A tem- 
porary revival in the Russian export trade was produced by 
the Russo-German Commercial Treaty, but was quickly 
followed by a severe reaction. In iron bridges, however, 
which were in great demand for the Balkan States, Asia 
Minor, and also for Bavaria itself, trade was satisfactory. 

The year 1895 also began badly for iron and steel works, 
but owing to the demand from the United States for iron 
products, trade rapidly revived, and so great was the improve- 
ment that at the end of the year supply could not keep pace 
with demand. Reports from the iron foundries on the year’s 
results varied widely, thus :—Kaiserslautern, Frankenthal, 
and Ludwigshafen reported increased depression, due to 
North German competition and the rise in the price of coal 
and raw material; Hisenstein and Winnweiler, on the other 
hand, reported an improvement in autumn. In Oberbayern 
trade improved, but prospects for 1896 were considered as 
bad on account of the outlook in the United States. Cast- 
iron pillars showed a marked improvement, for which the 
unusual number of stables and storehouses built during the 
year was unaccountable.. In the wholesale trade a strong 
revival was caused by large orders from England, Belgium 
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and Germany for the United States. There were also large 
orders for China and Japan. 

As regards machinery and metal goods, the reports for 
1894 varied considerably. Very slack business was reported 
by the province of Oberbayern, but Mittelfranken and the 
Palatinate reported great improvement, especially in the 
locomotive trade. Temporary activity was produced by the 
new Russian Commercial Treaty in agricultural machinery, 
but was followed by sharp reaction. Wages and cost of pro- 
duction increased. Prices were depressed by the large 
surplus stock which had accumulated during the tariff war 
with Russia. 

The year 1895 witnessed a great revival, particularly in the 
export trade. Exports to Russia and Switzerland and other 
foreign countries considerably increased. It proved, how- 
ever, impossible to dislodge England and Switzerland from 
the position which they had secured in Russia for their 
machinery during the interruption of commercial relations 
between Germany and Russia. Exports to Austria declined 
owing to high tariff duties. The new Austro-German Com- 
mercial Treaty caused much complaining. The internal 
trade somewhat declined. The demand for agricultural 
machinery, in consequence of the agricultural depression, 
continued very slack. 

Wages and the cost of raw material were higher. In 
Augsburg wages averaged 3s. 4,,d., against 3s. 3}d. in 1894. 
Prices generally were low, with the exception of Mittel- 
franken, in which province they were satisfactory. Nurem- 
berg suffers from high freights of coal; one of the leading 
firms there reports that the supply of steam costs twice as 
much per 1000 kilos. in its Nuremberg factories as it does in 
its factory at Mayence. Iron also costs 10 per cent. more. 
The “Munich Machine Factory” exceptionally reported 
unsatisfactory trade. 

Messrs. Krauss and Co. reported the locomotive business 
in 1894 as satisfactory, both for the internal and the export 
trade. Their own results for the year were very good, thanks 
to orders for home railways, and also, in a slight degree, to 
orders from Russia. Prices were satisfactory. Maffie and 
Co. and Krauss and Co. were both satisfied with the trade of 
1895, though the latter company was less fully employed 
than in previous years. Messrs. Maffie complain of the 
injury done to their export trade with the Balkans by high 
railway rates; and they also complain of the high Austrian 
and Italian tariff duties. Prices of all material rose in 
autumn. Relations between employersand employed were good. 

In 1894 the demand for railway carriages was slack. The 
firm of Rathgeber had to reduce labour at their works. In 
1895 there was a marked revival, due to North German 
orders. In goods carriages Bavaria can hardly compete with 
North Germany, owing to the high transport rates for raw 
material from Westphalia. 

The velocipede trade in 1895 was very active. The large 
export to England and the United States of German steel 
caused a scarcity of raw material. It is complained that 
Bavaria is overrun with English bicycles of inferior quality, 
and that Bavarian machines are not properly protected 
against those of Austria, the Austrian tariff duty being £2, 
the German only 4s. 








THE CRYSTAL PALACE EXHIBITION—AWARDS 
FOR MOTOR CARS. 


In connection with the recent exhibition of motor carriages at 
the Crystal Palace the following awards have been made :— 

Diploma for Gold Medal.—C, C. Burrell and Sons, for light 
compound traction engine; Emile Delahaye, for benzoline carriage ; 
Mons. Serpollet, for steam carriage; the Steam Carriage and 
Wagon Company, for steam van. 

Diploma for Silver Medal.—Société Franco-Belge, for steam 
brake ; L’Hollier, Gascoine, and Co., for benzoline carriages. 

Diploma for Bronze Medal.—Arnold’s Motor Carriage Company, 
for benzoline carriage. 

The following report by the jurors is appended to the foregoing 
list of awards, and is signed by W. Worby Beaumont, M.I.C.E., 
Walter Hancock, M.I.E.E., H. A. O. Mackenzie, C.E., and Alf, R. 
Sennett, A.M.I.C.E., Hon. Executive Commissioner :— 

** Although none of the vehicles exhibited approached that 
degree of perfection which would place them beyond the adverse 
criticism which condemns any evidence of an unrealised attempt, 
they are of opinion that several of the vehicles shown and worked 
in the Crystal Palace Grounds have reached a degree of practical 
sufficiency meriting some distinctive mark of appreciation. Most 
of the vehicles, which have withstood the test of considerably hard 
daily work, were propelled by motors actuated by the internal 
combustion of light oils, such as benzoline. The use of these light 
oils in this country has been discouraged, although the cause of 
this is probably due more to fiscal and to other restrictive regula- 
tions than to any real evidence of danger attaching to it. Most 
of the carriages exhibited and worked in the grounds have motors 
supplied with hydrocarbon vapour, produced by the passage of air 
through some form of carburetter containing benzoline. This 
vapour, mixed with air, and compressed and heated by the 
incoming stroke of the motor piston, was, with one exception, 
ignited by an electric spark, obtained by means of a secondary 
battery and induction coil. The one exception was the carriage of 
Peugeot, fitted with a Daimler motor, and lent by Sir David Salo- 
mons. This vehicle, however, did not come within our cognisance 
at the time of our visit with respect to the merits and awards, 

‘* We have carefully considered the various points in the con- 
struction, detail, and working of the several vehicles and their 
motors, and we are very strongly of opinion that these benzoline 
motor carriages do, even in their present state of advance towards 
sufficiency, show that such motors may be practically employed for 
propelling vehicles of various kinds and for various purposes. The 
carriage of M. Delahaye showed a distinct step in advance upon 
the other benzoline motor vehicles; its double small horizontal 
cylinders, with opposite cranks and other details, including a very 
satisfactory tubular water cooler, with simple force pump circu- 
lator, secures steadier motion, freedom from escaping steam or 
water vapour, and more power in a given space. He has placed 
before us a carriage which only needs the development to which 
experience will point the way. 

‘* These latter remarks pertain equally with regard to the steam 
vehicles exhibited and worked. The steam vehicles undoubtedly 
showed the greatest power, and the greatest flexibility or range of 
power. The ability to stop the motor and start without manual 
assistance was seen to be a noteworthy advantage, not only as a 
matter of convenience, but as a means of avoiding an otherwise 
very persistent vibration of the vehicle when standing. The steam 
carriage exhibited by M. Serpollet, although not of the maker’s 
most recent form, is one which merits particular notice for its 
originality, its value as an indication of the possibilities with a 
steam boiler and engine of the types used, its superiority with 
regard to range of power, and its exemplification of the advantages 
already referred to as to convenience in several respects. 

‘*The steam van exhibited by the Thornycroft sae Carriage 
and Wagon Company we also recognise as a very meritorious illus- 
tration of the most useful lines upon which arrangement and 
development of a most important class of motor vehicles may pro- 
ceed. The jurors considered it matter for regret that no electri- 
cally-propelled vehicle had been submitted for trial.” 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE PRESIDENT’S ADDRESS.,* 

I THANK my brother engineers most sincerely for the con- 
spicuous mark of confidence they have shown towards me by 
placing me in the presidential chair. The presidency of the 
Institution of Civil Engineers is the blue ribbon of our professional 
life, and I feel the honour and responsibility of the office most keenly. 
Let me bespeak your forbearance for any failings on my part in 
fulfilling the duties of the post, and let me assure you that if there 
are any shortcomings apparent during my term of office they will 
not be due to any want of zeal, or to any deficiency of interest in 
the welfare of this great body, representing so completely every 
branch of the profession to which we are all proud to belong, 

We meet this evening under peculiar circumstances, some of 
which are of much interest to every member of the Empire, and 
others are specially appertaining to the Institution. These circum- 
stances seem to me to mark the year 1896 as an epoch, at which 
your President may offer to you some remarks which will be not 
strictly a review of any of the various recent feats of engineering, 
but rather a retrospective survey of the general progress with 
which engineering has been and is intimately connected, and a 
consideration of some matters past, present, and future, which 
appear to me to touch closely the interests of us all as members of 
the profession. 

The first special circumstance to which I would direct attention 
is the fact that cur beloved Queen has now sat upon the throne of 
Great Britain and Ireland for a longer period than any of her 
predecessors, viz., for upwards of fifty-nine completed years. We 
all are, I am sure, thoroughly cognisant of the blessings which this 
country—aye, and the other countries forming our Greater Britain 
—have reaped from her sagacious and sympathetic sway. I am 
not going to break the salutary rule which obtains in this room 
forbidding all political discussions, but it cannot be improper on 
such an occasion to recognise with loyal gratitude the conspicuous 
success with which the Queen has throughout her long reign filled 
the position of a Constitutional monarch, has been from first to 
last in close touch with the joys and sorrows of her subjects, and 
is the conspicuous example of a beneficent ruler, venerated and 
respected in every part of the civilised world. 

Well may we quote the words of our great national poet, and 
say of our Queen— 

Wherever the bright sun of heaven shall shine 
Her honour and the greatness of her name 
Shall be, and make new nations. 


Now the material advances which this country has made during 
the Queen's reign are so remarkable, and have depended so much 
on engineering developments and progress, that I think we as 
members of that profession may at such a time as this survey with 
profit the period covered between the accession in 1837 and the 
present time from that point of view, and endeavour to recall some 
of the differences in various circumstances which have so greatly 
affected the interests of the population. 

No one can deny that these years constitute the most important 
period yet known of engineering, or that the work of engineers 
during this period has had most far-reaching effects upon the 
material interests of the inhabitants of these islands, as indeed of 
the world at large—whether those effects have been produced by 
improved means of inter-communication by land and sea, of 
sanitation, or of labour-saving appliances, 

Thus the realised work of engineers, to which I wish to refer, 
is not merely this or that executed work, however important it 
may be in itself, or as forming one of a class of similar under- 
takings ; but rather I desire to refer to that general progress in 
the well-being and comfort of Great Britain and Ireland which 
has been mainly due to engineering in general. 

I shall not attempt to deal with the subject exhaustively, not 
because it is not abundantly interesting, but because there are, as 
I have said, special matters of interest affecting us in our corporate 
capacity at this time to which I wish also to direct attention. My 
review of the engineering of the Queen’s reign must therefore, 
from consideration of time, be no more than a general one, and 
rather in the direction of recording effects than of attempting to 
describe the means by which such results have been attained. 

Before thinking of any class of engineering undertaking, let us 
consider the relative number of inhabitants of these islands at the 
dates of the Queen’s accession and the present time. 

In 1837, using round figures, we find that the population of 
England and Wales was 154 millions; of Scotland, 24 millions ; 
and of Ireland, 8 millions; or a total of 26 millions. In this year 
England and Wales have 304 millions ; Scotland, 4 millions ; and 
Ireland, 44 millions of inhabitants ; making a total of 39 millions, 
as compared with a total of 26 millions. Thus in the three islands 
150 persons are living for every 100 persons in 1837. Or if we for 
the moment confine our attention to England, Wales and Scotland 
the population has nearly doubled. 

The decline in the population of Ireland during the period is 
very remarkable, but it would be impossible here to enter at 
any length into the causes and effects of this serious diminution 
from 8 millions to 4} millions. I may, however, venture to point 
out that Ireland is, and must be, from the absence of coal and 
iron, mainly an agricultural and pastoral country ; that it was un- 
doubtedly overcrowded in 1837 ; that it suffered from the terrible 
visitation of the potato famine in 1846, and that a great emigra- 
tion resulted therefrom ; that a steady reduction of population is 
recorded in agricultural and pastoral districts of the sister islands, 
and that the present increased and increasing material prosperity 
of Ireland, which is shown indisputably by the deposits in Postal 
and Savings Banks and by the railway traffics, would seem to 
indicate that, apart from the consideration of the famine years, 
some such reduction of population was a necessity of economical 
laws, and has resulted in increased comfort for those left behind, 
as well as for those who have settled in the United States, the 
Argentine Republic,or in our own Colonies. The greatest reduc- 
tion of population in Ireland took place in the decade between 
1841 and 1851, during which years one-fifth of the whole popula- 
tion disappeared. Since that period the rate of diminution has 
not exceeded the present rate of diminution in the case of many 
of the agricultural counties of England and Wales, 

The large increase of population in the kingdom considered as a 
whole has taken place and is still taking place mainly in the 
number of urban inhabitants, who have increased in the last 
decennial period by 15°4 per cent., as compared with the increase 
of 2°98 per cent. of the rural population. And it is not to be for- 
gotten that in the same period twenty agricultural counties showed 
decreases of population of from 4 per cent. to 114 per cent. This 
rapid increase of the urban population raises very distinct engi- 
neering questions. It has been rendered possible by those highly- 
developed means of transit which our railways have afforded, 
which not only put within the reach of the agricultural classes the 
means of travelling, but have so enormously facilitated the inter- 
change of information. The rapid growth of towns has occasioned 
a demand especially within the last thirty or forty years for urban 
railways, tramways, bridges, subways, improved pavings and other 
means for facilitating intercourse between the different districts 
of our large towns. It has been the cause of a great development 
of additional sources of water supply, of improved sewerage, of 
new means of lighting by gas and electricity, and above all has 
necessitated that minute and careful study of the laws of sanita- 
tion which has produced most remarkable results on health and 
longevity. 

Let us glance, however shortly, at these various matters of 
engineering as affecting our fellow-countrymen. First as to 
railways. 

Although a short time prior to the Queen’s accession, the 
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Stockton and Darlington, the Newcastle and Carlisle, the Liy 
pool and Manchester, and some isolated railways had been pened 
and worked by locomotives, and several railways had been worked 
by horses before the introduction of locomotives, none of the mai 
arterial lines had been opened; and it was not till 1837 that the 
Grand Junction Railway connected Liverpool with Birmingham, 
nor till 1838 that the London and Birmingham line was completed’ 

The Gentleman’s Magazine of 1836 states that the question of 
some means of communication between London and the North of 
England was under considerable discussion, but nothing was 
settled ; and the rival schemes were one by way of Rugby and 
Birmingham to Manchester and Leeds, another by way of Cam. 
bridge to York and Leeds, and a third, by what was called the 
Central Railway, by way of London, Rugby, Coventry, Derby 
Nottingham, Rotherham, and Wakeford, to Leeds. “The first 
through line from London to Scotland was not available for traffic 
till more than ten years after the Queen’s accession, and was then 
dependent on ferries across the estuaries of the Forth and Ta 
The shares of the authorised and opened railways, however, stood 
high. The £100 shares of the Liverpool and Manchester Railway 
were quoted at £280, the £60 shares of the London and Birming. 
ham line at £137, and the £60 shares of the Liverpool and Bir. 
mingham line at £150. The stock of some of these lines, after 
great vicissitudes and great depreciation, have reached similar 
figures in 1896. The railway capital expended up to 1837 was 
perhaps 30 millions, and applications were before Re Reel for 
new railways estimated to cost 28 millions, but the mileage actual] 
opened probably did not reach to the length of 1000 miles. The 
capital up to the present moment expended is 1000 millions ster. 
ling, and the mileage worked is upwards of 21,000 miles, 

Practically speaking, therefore, the railway system of these 
islands, which was many years in advance of other countries, has 
been developed in the oes reign. The management of the 
lines was for many years anything but enterprising. All but the 
express trains were slow, and the third-class accommodation little 
better in point of comfort, and worse in respect of speed, than that 
of the present cattle trains, In the B of Trade returns ten 
years after the Queen’s accession it is noted with satisfaction 
that the third-class carriages, in consequence of parliamentary 
pressure, were beginning to be systematically protected from the 
weather, and provided with solid or venetian shutters—windows, 
of course, being an unnecessary luxury for such people as third. 
class passengers. At the same time the speed of the third-class 
and parliamentary trains on the main lines, such as the London and 
North-Western Railway, is returned as 14 miles an hour, while the 
average speed of express trains was as much as 374 miles an hour 
on the same railway, and 43 miles an hour on the Great Western 
line. The one idea seemed to be to discourage, by all the ingenuity 
of the railway m ers—which seems to have been then, as now, 
very considerable—what has now been proved to be the backbone 
of passenger traffic, viz., that of the third class. No one seemed to 
grasp the idea that to the poor man time is usually of more con- 
sequence than to the majority of the richer classes, nor to see that 
by giving g third-class facilities the companies would be appeal- 
ing to some ~~ millions of customers, as compared to perhaps 
a million who could afford to travel in first or second-class carri- 
ages. In 1843, when the official returns of traffic begin, the total 
annual number of railway passengers was 234 millions, of which 
28 per cent. were of the third-class, and the gross revenue was a 
little over 3 millions of pounds, of which 13 per cent, was con- 
tributed by the third-class traffic. Now the total annual number 
of passengers is about 1000 millions, and 90 per cent. are con- 
veyed in third-class carriages, Of the present gross passenger 
revenue, which is more than 37 millions sterling annually, 
314 millions are for passenger fares, the remainder being for 
parcels, mails, horses, carriages, and sundries; and of the 

nger fares 70 per cent. is attributable to third-class traffic. 

From the early days of railways up to about 1872, though the 
gross traffic increased the capital and the mileage were also 
rapidly increasing, and, owing to the obstacles thrown in the way 
of the bulk of the population by mistaken management, there 
was comparatively little elasticity in the passenger traffic. In 
1872, my valued friend the late Sir James Allport advised and 
induced the Midland Company, of which he was general manager, 
to really cultivate the third-class traffic by attaching those carriages 
to all the best trains, and reducing all third-class fares to ld. per 
mile. I venture to think that this policy, which, when the first 
step had been taken, was followed by all the other companies, 
would have been delayed for may years, and perhaps even now 
not have been inaugurated, but for the enlightened views and 
sagacious firmness of Sir James Allport. He told me a short time 
before his death in 1892 what an uphill fight he had with his 
brethren, general managers of other railways, and even with his 
own directors, in the matter. He further told me that he con- 
sidered that the facilities now given and the lowness of the present 
fares had not bottomed the capabilities of income to be derived 
from the masses, and that if he had been a younger man he would 
have endeavoured to carry a tariff of 4d. a mile for third-class 
passengers, and a penny a mile for first-class travellers, My im- 
pression is, that whateuee the rate for the third-class may be, the 
rate for first-class should not be anything like double the third- 
class fare ; and I think the present comparative emptiness of the 
first and second-class ae that somc radical change of 
policy in this respect is required, 

The general result of railway traffic is, that if we take the above 
figures of capital expended and traffic developed, and if we assume 
that the total capital of £1,000,000,000 has been expended in 
providing for nger and merchandise traffic—in which latter 
term both pel peor mineral traffic are included—in proportion to 
the gross receipts from each, it would appear that the capital 
expended for passenger traffic would represent 9 ‘ls, per passenger 
annually carried, producing a gross return of 8 ‘8d, per passenger, 
and the capital expended on merchandise accommodation would 
represent 32 ‘5s. per ton carried, producing a gross return of 2s. Sd. 
per ton. These figures, however, are only conjectural, for, 
unfortunately, there are no figures of sub-division of capital in rail- 
way companies’ accounts, nor are there any records of the cost «f 
working the two kinds of traffic, which is usually — at about 
50 per cent. of the gross receipts from both. I think that the 
above subdivision of capital is probably not far wrong, seeing that 
the railway itself may evidently be fairly charged rateably to the 
two branches of traffic, while the cost of goods depéts and ware- 
houses may be set against the cost of passenger stations. It is to 
be much regretted that some subdivision of capital and working 
cost has not been made by the companies, as I am persuaded that 
it would be very instructive. In spite of the greater cost of 
vehicles, ter deadweight carried, and greater speed of pass- 
enger traffic, it would surprise one to find that 1 ton of merchandise 
can be dealt with as profitably at 1s. 4d., which is 50 per cent. of 
2s, 8d., as 1 ton of passengers, who move themselves in and out of 
the carriages, and who, at fifteen engers to 1 ton, would, at 
50 per cent. for working cost, produce a net revenue of 6s. 74. 
This is really an interesting subject for railway shareholders, and 
it is to be wished that the figures of the relative cost of working 
passenger, goods and mineral traffic were forthcoming 1n this 
country, as I believe they are on the Continent. At any rate, the 
generalisation of working expenses as a percentage of the whole 
traffic is unscientific and likely to mislead. More accurate statistics 
might remove some false impressions as to the profits assumed 
to be made by railway companies out of the pocket of the producer. 

With regard to the volume of goods traffic, we find that in 1843 
the total annual receipts from goods and mineral traffic were @ 
little less than £1,500,000 sterling, and in 1895 they amounted to 
£44,000,000, the present net weight conveyed being 334,000,000 
of tons. The speed at which goods traffic is now conveyed in Ser 
country is remarkable, and compares very favourably with that - 
goods trains in other European countries. Traders here can re vd 
in most cases that goods delivered to the companies’ main depo 
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next morning, or certainly during the next day. This is very 
different to the petite vitesse on the Continent. 

One can but faintly realise what these facilities and this huge 
volume of traffic—more than 1,000,000 tons per working day— 
mean to the prosperity of the labouring population of this country, 
competing as it does in the markets of the world with the powers 
of production of nations with lower rates of wages and often with 
subsidised undertakings. 

Speed and certainty of supply and delivery of goods mean less 
money employed by the trader, a quicker turn over of capital, 
and often the gain or retention of a market in consequence of 
such advantages. I cannot but think that many persons who so 
often advocate the renovation of inland canals, and who hope for 
some great and radical benefits to trade or agriculture as a result, 
lose sight of these necessities of certainty and speed in modern 
trading ; and for myself I have little confidence in a mode of 
transit which is slow, deficient in power of convenient distribution, 
and necessarily uncertain, as largely depending on rainfall, and 
liable to be entirely deranged by prolonged frost. 

In this connection I do not wish to be understood that my 
remarks apply to inland ship canals, though even here the results 
hitherto realised are very disappointing, or to special localities 
where warehouses have been built in former years alongside inland 
canals, and where those warehouses also have railway accommoda- 
-ion. In such places there may be and there does exist a con- 
siderable traffic on canals. But these, I think, are exceptional 
cases, and do not affect the main proposition that a means of com- 
munication which is slow and liable to interruption cannot compete 
with railways, and ought not to be fostered with the hope of 
benefit to the population at large. Better far than reconstructing 
inland canals would be the spending of money in improvements of 
railway facilities and in the lowering of railway rates, provided it 
be done without injustice to those who, in reliance on the good 
faith of Parliament, have risked and spent their money in that 
present system of railway intercommunication which has been 
proved to be an unmixed good to the whole country. 

If so much progress has been made in locomotion on land during 
~- Queen’s reign, how great have been the improvements in transit 

sea ! 

At the date of the accession, though an American ship called the 

Savannah, with small auxiliary engines, had crossed the Atlantic 
in 1819 in about a month, such a voyage, if attempted by vessels 
entirely or mainly dependent on steam, was considered by high 
authorities to bea mathematical impossibility. It was further held 
that no steamer could face the monsoon in the Red Sea, and, prac- 
tically speaking, steam navigation was looked upon as only suitable 
for short voyages across the narrow seas or for river navigation. 
In 1838 the Great Western, of 2300 gross and 1340 registered 
tonnage, designed by our past vice-president I. K. Brunel, demon- 
strated for the first time the possibility of the establishment of a 
regular service of steamers across the Atlantic, and the Great 
Western ran regularly between Bristol and New York for many 
years, the journey occupying about fourteen days.* In 1845 the 
Great Britain, of 3443 gross and 2984 registered tonnage, which 
was the first large ocean-going steamer in the mercantile marine 
which was built of iron and to which the screw propeller was 
applied, also designed by Brunel, marked a further important step 
in advance, and she crossed the Atlantic in about twelve days. 
By 1840 steamers were overcoming even the dreaded monsoon in 
the Red Sea and the Indian Ocean. Nowadays, as everybody 
knows, the journey to New York occupies a little over five days, 
at an average speed of 2] knots an hour, by vessels of 12,000 tons, 
with engines of 30,000-horse power. 
_ Isee that a vessel, the Pennsylvania, just launched at Belfast, 
is reported to be 585ft. long, 62ft. beam, with a draught of water 
of 30ft. and to have a displacement of no less than 30,000 tons, 
and a carrying capacity of 20,000 tons, with engines of 6000-horse 
sower, to attain a speed of 14 knots. 

These last dimensions dwarf even the Great Eastern, also 
the conception in 1854 of Brunel, the gross and registered 
tonnage of which, with a 30ft. draught of water, were 27,419 
and 18,915 tons respectively. She was 693ft. long, 83ft. beam, 
and averaged 14 knots an hour across the Atlantic in two of her 
voyages, and the average of all her voyages was 13} knots. The 
only fault of the Great Eastern was that she was before her 
time. It seems to me to have been a lamentable thing, and one 
which reflects little credit on the foresight of some of us, that 
the Great Eastern, the hull of which had excellent lines and was 
nearly as good as new, should have been broken up for old iron 
only eight years ago. With modern economical engines I believe 
she would have realised, some forty years after she was launched, 
much, if not all that was anticipated from her by that dis- 
tinguished engineer who led the way for steamers across the 
Atlantic by his Great Western, designed in the first year of the 
Queen’s reign. 

The progress in navigation which has been realised is as 
remarkable as that of the facilities of land travelling to which 
I have alluded, and comparing land and sea transit in 1837 and 
1896, we may say that when the Queen began to reign, travellers 
who could afford high fares thought more of a land journey to 
Brighton than they would now of a visit to Inverness, and that a 
voyage of two or three hundred miles was a more formidable 
undertaking than at present the going to New Yurk or Bombay. 

As for the poorer inhabitants, they must have been adscripti 
glebe, and tied to their place of parentage or occupation in a way 
which is now most difficult to realise, and there could have been 
comparitively little personal interchange of ideas or experience. 
Nothing is more striking than the way in which the same name is 
recorded in the old parish registers, which by the way were not 
commenced till late in the sixteenth and beginning of the seven- 
teenth century. We find generation after generation of the same 
family existing and continuing in one parish up to the early years 
of the nineteenth century ina way contrasting strongly with the 
continual migrations of the working classes from country to town, 
and town to country, or from one dominion to another, at the 
present time. 

But not only in the transit of passengers have such facilities been 
afforded. The commerce of the world is also now-a-days mainly 
conveyed in steamers instead of in sailing ships. The commercial 
navy of the British Empire in 1837 consisted of 20,500 vessels, 
with a total tonnage of 2,333,000 tons, and consisted almost en- 
tirely of sailing ships, only 624 being returned as steamers having 
in all a tonnage of 70,000 tons. At the present moment we have 
in our mercantile marine 36,000 vessels, with a total registered 
tonnage of 10,500,000 tons, while out of that total, which includes 
coasters, less than 4,000,000 tons are sailing vessels. This com- 
paratively small amount of sailing tonnage is rapidly diminishing, 
and that of steamers increasing, so that in the last ten years steam 
tonnage has increased in round numbers by 2,000,000 tons, and 
sailing tonnage has diminished by 1,000,000 tons, 

This circumstance seems to me again to point out that necessity 
for rapid and punctual delivery of goods, and the quick turn over 
of capital to which I have alluded in the case of the comparison 
between railways and inland canals, Even with such cargoes as 
coal, timber, and corn, the terdency is markedly to the develop- 
ment of steam transport, although I am aware that there have 
lately been constructed some extremely large sailing vessels of a 
gross burden of from 5000 to 7000 tons for the carriage of coal and 
grain under special conditions. If it had not been for the intro- 
duction of these large vessels, the construction of which is not, I 
believe, being continued, the diminution of sailing tonnage would 
have been even more marked. 

Here again we can trace the influence of the engineer—in which 
designation I properly include the naval architect of the epoch 
which we are considering—during the present reign. Thanks 





_* A day or two earlier than the s.s. Great Western, a steamer, the 
Sirius, cf 700 registered tons, also made a e to New York, mainly 
under steam, but this vessel was not fitted for r Atlantic traffic, 


largely to his work, the merchants of this country have been able 
to convey under the requisite conditions the greatly increased 
total exports and imports of this country, which have risen from 
140,000,000 tons in 1837 to 700,000,000 in 1895. Apart also from 
the trade of the United Kingdom, the carrying trade of the world 
is largely in our hands, a striking example of which is the fact that 
nearly 72 per cent. of the tonnage passing through the Suez Canal 
is British. 

The mining industry, which again is specially an engineering 
subject, and on which the prosperity of our country mainly 
depends, has during the Queen’s reign made very great strides. 
In 1854, the total quantity of coal produced was 65 millions of 
tons, equal to 2°34 tons per head of population, and in 1895 the 
total quantity had increased to about 200 millions of tons, equal 
to 4:73 tons per head of population. Of pig iron the quantity 
produced in 1854 was 3 millions of tons, equal to about ,', ton per 
head of population, as compared with 74 millions of tons in 1895, 
which is equal to about } ton per head of population. In the case 
of pig iron it is a striking fact, and one which may perhaps be 
accounted for to some extent by foreign competition, that con- 
siderably larger quantities were produced both absolutely and 
relatively to population for all the years of the decade from 1880 
to 1890 than from 1890 to 1895; but it is encouraging to remark 
that the returns for the current year exceed those of the more 
prosperous decade. With coal, on the other hand, the increase of 
production is continuous, and probably points to increased exports 
as well as to increased consumption in manufactures or traction. 
This large quantity of 200 millions of tons annually excavated 
is difficult to realise. If we assume a thickness of coal in situ of 
6ft., the total quantity excavated now annually would occupy 
nearly 21,000 acres, which is equal to twenty-five times the area 
of Hyde Park, Kensington Gardens, St. James’s, and the Green 
Park put together. Such quantities as these, in a small island 
such as Great Britain, may well make us study the question of 
the eventual exhaustion of our coalfields and what is involved 
therein. 

I have referred to some of the facts with respect to the facilities 
of travelling, and very much is to be said of the interchange which 
has been developed of ideas by letters, telegrams, telephonic com- 
munication and newspapers. In 1837, the numbers of letters and 
newspapers delivered by the Post-office were 100 millions to 
70 millions respectively. Now there are 2650 millions of letters 
and post-cards, and 1200 millionsof newspapers. During the Queen’s 
reign we have seen the introduction by private companies in 1846 
of telegraphs, and of telephones in 1879, also the acquisition by 
the State of the telegraphs in 1869; 80 millions of telegrams, or 
nearly three-fourths of the total number of letters in 1837, are now 
despatched, at an average cost of about half that of sending a 
letter to Scotland or Ireland in 1837, and we can now speak by 
telephone to all the principal towns of the whole kingdom. 

For myself, I consider that the management of the telegraph 
offices by the Post-office leaves very much to be desired, and that 
the number of telegrams now sent is less than might be expected 
under a more liberal policy. It seems to me that it is unpardon- 
able that the bulk of telegraph offices should be closed for nearly 
twelve hours out of the twenty-four on week-days, and in all 
country places, and in most of the moderately-sized towns, opened 
merely for an hour, or perhaps two hours, on Sundays. In my 
judgment it should be possible—perhaps for some increase of pay- 
ment in remote districts—to communicate by telegraph at all times 
of the day or night ; and one cannot but regret that the seeking 
for large annual profits by a department of the State should stop 
what I firmly believe the telegraph companies would—as has been 
the case with the telephone companies—have conceded, viz., the 
throwing open of the telegraph offices at all times. Again, what 
can be more ridiculous than that London—alone, I suppose, of all 
the capitals of the civilised would—should have no Sunday 
delivery of letters, and no despatch of letters unless one sends 
specially to a central office or a railway station. This state of 
things is a relic of a most narrow-minded Sabbatarian agitation of 
forty years ago or more, but it lives on, and is acquiesced in by 
the Post-office with satisfaction. I am no friend to Sunday 
labour, but it is an absurd travesty of the principles of the day 
of rest that not one out of the dozen or more deliveries and 
collections of letters on week-days can be permitted on Sundays, 
and that special messengers, such as servants and club-porters, 
must be employed to take the letters to the railway station, which 
a postman cannot be permitted todo. These are examples of the 
dangers of State monopolies, and however bureaucratically perfectly 
the Post-office may be managed, one cannot but recognise how 
little tendency to initiation or improvement there generally is in a 
department of the State. 

But to resume our historical survey, we may note that prior to 
1851 there was no submarine cable across the Channel, none to the 
United States till 1858, nor to India, Australia, or South Africa, 
till 1865, 1872, and 1879 respectively. Now-a-days the mileage of 
submarine cables is 162,000 miles, the capital employed in them 
is 40 milions, and the total number of foreign and colonial tele- 
grams is about 7 millions annually, without reckoning those that 
are sent by the submarine companies without the intervention of 
the Post-office. 

The above retrospect gives some idea, however faint and 
imperfect, of what has been done by engineers during the past 
rae 2 years in facilitating inter-communication between individuals 
in this and other countries, and in the distribution of produce. 

Let us now glance shortly at some of the statistics of the work 
of the sanitary engineer, whose work affects the duration of human 
life and the enjoyment of health of every individual. The mean 
death-rate of London for the various decades from 1840 up to 
1870, when the main intercepting sewers of the metropolis were 
brought into use, was 24:4 per thousand. In 1880 it was reduced 
to 22:5, and it is now 19°5. This reduction of almost five per 
thousand, which means a saving of life in London alone of 22,000 
individuals annually, is very largely due to the work of the sanitary 
engineer, though, of course, it is also to be partly accounted for by 
better wages, better organisation, and better medical education. 
If the same rate of reduction obtains in the thirty -six largest 
towns of the kingdom, including London, and I think such an 
estimated rate would be moderate, we may say that 60,000 lives 
are annually saved by these causes in these towns alone. This 
number is six times the number of the allied forces killed in the 
campaign of 1815, comprising the battles of Ligny, Quatre Bras, 
Wavre, and Waterloo. What the reduction of mortality may have 
been in all the large towns of other parts of the world I do not 
know, but it must have been very important when we realise that 
in 1882 the death-rate of— 
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The above reductions in the cases of the nine towns just men- 
tioned amount to an annual saving of 65,000 lives. 

These, of course, are merely examples; for similar and even 
more important reductions in the rate of mortality have been 
realised in all civilised towns, and not less in country villages, both 
in the houses of the rich and in the cottages of the poor. 

In this case again some study of the old parish registers brings 
forcibly before one’s eyes the great mortality among children, 
who appear to have died almost like flies in the seventeenth 
century, when the death-rate in London was from 70 to 80 in the 
thousand. A few instances of longevity recorded up to and after 
the beginning of this reign as compared with our present expe- 





and, owing to her small tonnage and want of storage for coal, had much 
difficulty in reaching her destination. 


15 per cent. higher than it was in 1837, a very large proportion of 
the improvement being in the great diminution of intant mor. 
tality. 

Though much of the reduction of the death-rate in towns May 
properly be attributed to improved sewerage, I by no means 
think that we ought to look to that cause as being of equal 
importance to an ample supply of good water. In this direc. 
tion immense progress has been made during the Queen’s reign 
and it seems almost impossible for us now to conceive London 
in its condition of 1837, honeycombed with cesspools, and 
largely supplied with water either from surface wells or from 
the Thames at Battersea or Hungerford. I well remember 
when a boy seeing an old woman, with a spotless white apron and 
cap, sitting near the end of St. Margaret’s Church at a little table 
covered with a white cloth, retailing water for a halfpenny a glass, 
drawn from a pump close to the table, no doubt communicati 
pretty directly with the adjoining churchyard. That tablecloth 
was indeed a whited sepulchre ; but the well-to-do inhabitants of 
Westminster used to send their servants to fill a pitcher at that 
pump for luncheon and dinner, and there was a general idea that 
the water was particularly refreshing. Perhaps it seemed so from 
carbonic acid gas in it, but people at last began to be wiser, and to 
think that churchyard water was not like old port, improved— 
according to the grim old joke—by the body in it, and the pump 
was taken away by the authorities. Seriously speaking, however, 
it is remarkable that so little was known or considered of sanitary 
matters in those days that such things were possible. I feel sure 
that, however necessary good drainage is, a community can with 
less risk put up with some imperfection in that respect than with 
any low standard of potable water, and the progress in the 
provision of good water in all our towns and villages has been 
enormous, 

I will not enter at any length into the vexed question of the 
supply of London with water, but as I have not been concerned 
in any of the inquiries, nor have I ever acted professionally for 
the parties concerned on one side or the other, I may be pardoned 
for saying a few words on a subject that touches us all so closely, 
I cannot but feel strongly that it is impossible to account 
for the low and lowering death-rate of London if the quality or 
quantity of water supplied to our four millions or five millions of 
people were bad or deficient. It is the fashion with some to 
decry London water: it is remunerative to do so for vendors of 
arated waters, and it is a cheap and rather threadbare joke ot 
country people ; but whenever the matter has been investigated by 
impartial tribunals, such as the strong and representative Royal 
Commissions presided over by the Duke of Kichmond in 1509, 
and Lord Balfour of Burleigh in 1893, it has been proved that 
London water is unusually good and the supply abundant, except 
when a water company has been prevented by the mistaken action 
of Parliament and a county council from making the provision 
known and proved to be required by the increase of demand created 
by an enlarging population. I will say nothing as to the necessity 
ot providing generally for the further development of London, 
for the matter has been dealt with by the last Koyal Commission ; 
but speaking as one of the public and as a ratepayer, I would ask, 
can anything be more extravagant, in face of the two reports of 
the Royal Commissions, than to discard such supplies as that of 
the Thames, the Lea, the New River and the Kent wells, and to 
enter upon enormous schemes for impounding water in Wales or 
Cumberland, and for the construction of an artificial river thence 
to London, until at least some undoubted authority proves an 
alteration of conditions and the necessity of such vast proposals. 
At present the burden of proof is all the other way, and each 
Commission which was called for in the hope of its cursing the 
present supply has ended by blessing it altogether ! 


(To be continued.) 








LEGAL INTELLIGENCE. 
IN THE HIGH COURT OF JUSTICE—CHANCERY DIVISION 
MonpDay, 
(Before Mr, JusTICE CHARLES.) 
GWYNNE v, BUTE DOCKS COMPANY, 

THIS was an action in respect of a bonus under a contract for 
the supply of a pair of 3¥in. invinoible vertical high-pressure, 
direct-acting, centrifugal pumping engines capable of discharging 
60,000 gallons of water per minute at a maximum lift of 24ft. 

Mr. A. J. Ram and Mr. Spokes appeared for the plaintiffs ; 
Mr. A. T. Lawrence, Mr. Lesiie, and Mr. Trevor Lewis for the 
defendants, 

The pumps in question were required by the dock company for 
the purpose of keeping the docks full of water, and were wanted 
to throw 11,000,000 gallons in three hours, which amounts to about 
60,000 gallons a minute. It was arranged that for every ton—220 
gailons—which the pumps should deliver at a rate more per minute 
than 60,000 gallons on a three hours’ test the defendants should 
pay to the plaintiffs £100 as a bonus; on the other hand, if the 
delivery was less than 60,000 gallons, for every ton less there 
was a penalty of £200. The plaintiffs claimed £6,730 in 
respect of the bonus for extra supply, and they alleged that if the 
test provided for were taken, that would show that they were 
entitled to £12,000. No such test had been taken, as the water 
was seldom in a condition to make it possible to test it as a lift of 
24ft. There case was, further, that the defendants ought to have 
dredged the river so as to let water to the pumps and to give 
them a 24ft. lift. The defendants denied any liability to dredge, 
though in fact they had done so to a certain degree, and were 
quite willing to allow the plaintiffs to do so. The plaintiffs’ view 
of the meaning of the contract was that the engines would be 
entitled to earn the bonus if they worked for three hours—i.¢., an 
hour and a half before high tide and an hour and a-half after—and, 
taking the average of the whole time, pumped at a rate above 
60,000 gallons a minute. During that period there might be, 
but only for a short time, a 24ft. lift. The view of the 
dock company was that the engines ought to be tested at 
24ft. throughout, or, if that was not possible because of 
the tide, that the average should be worked out from the 
quarter of an hour or so during the water would be £0 
to require a lift of 24ft. to get it into the dock. The plaintiffs at one 
time had claimed £1,219,214 183, 9d., and wrote, ‘‘ We shall be 
glad to have a cheque for the same at your earliest convenience.” 
‘his had been arrived at by taking the amount pumped during 
forty-two minutes at a time when there was only about 18ft. to 9ft. 
lift, and multiplying the surplus by the number of minutes in 
three hours. This claim had now, however, been given up. Both 
sides professed to be ready to have a test at 24ft., but neither 
wished to dredge so as to make it possible. The case lasted all 
day, but at length arrived at the stage when Mr. Justice Charles 
was able to give his decision on the interpretation of the contract. 
It was, however, decided, that an expert was to go down to Cardiff 
to inspect and report. 

Mr, Justice CHARLES said he could find no provision in the three 
documents constituting the contract making it obligatory on either 
party to dredge the river, It should be noted that the claim was 
not for the contract price ; that had been paid ; it was only for 
the bonus in respect of the supply of the excess of water above 
60,000 gallons per minute that the pumps threw into the dock. 
He held, secondly, that the businesslike construction of the contract 
was this—that the pump was to be able to throw water at 24ft., 
and in the course of the three hours to throw an amount averaging 
60,000 gallons per minute. If this average was exceeded, then 
the right toa bonus accrued. It was not necessary for the plain- 
tiffs to prove that during each and every minute 60,000 gallons 
were pumped if the total result of the three hours averaged 





riences, points to what is an acknowledged fact, viz., that the 
expectation of life of all ages in England and Wales is now about 
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THE ELECTRIC LIGHTING OF THE THEATRE 
AT EARL’S COURT EXHIBITION. 


Ix the description of the electric lighting of the Earl's 
Court Exhibition which appeared in our issue of May 22nd, 
1896, we alluded to the lighting and supply of current to the 
theatre, and we are now able to publish illustrations of the 
arrangement of the lights. We previously stated that Mr. 
Guy M. Fricker is the consulting engineer, and Mr. Money 

‘resident engineer. 
ee is lighted by means of thirty-two 15-ampére 
direct-current arc Jamps of the Money-Nash type, burning 
ten hours. These lamps are arranged in three rows of ten, 
twelve, and ten lights, and are run two in series. The globe 
of the lamp is clear on the side towards the stage, so as to 
light the front part as much as possible; but the half of the 
globe facing the audience is ground, so as to prevent the rays 
from striking direct upon the eyes of the audience. 

In order to prevent the lamps from twisting round, each 
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pair is hung from a batten, and isfed through 7/18s cable, which 
is carried back to a resistance coil of about 10 ohms, and a 
double pole fuse and switch, all placed in the switch-board 
room at the theatre. There are thus sixteen switches to 
control the lighting of the auditorium, and the whole of this 
lighting is supplied through two separate mains from the 
engine house, The supply mains can be fed off any machine 
by manipulating the switches on the engine-house board. 
“The stage is lighted by incandescent lamps only, fed by 
alternate current through transformers. The lamps are 
arranged on battens which run across the stage above the 
flies. There are six battens, and each is 225ft. long, and 
carries 300 lamps of 25-candle power for 100 volts; these con- 
sist of 100 red lamps, 100 white, and 100 green. They are 
wired as shown in Fig. 1, one lead for each colour of lamp, 
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marked respectively R, W, and G, and a common return 
marked C; each group of three lamps L, red, white, and 
green, is provided witha bow cut-out F'; the leads and return 
consist of bare copper conductors fixed on porcelain insula- 
tors, and the section is reduced twice in the length of the 
battens. The battens themselves are held to the iron frame- 
work of the roof. A main 19/14s is provided for each 100 
lamps, and, in fact, each batten is fed through a separate 
transformer of the 18-kilowatt size, as it was considered best 
to keep each batten entirely separate from the others, and a 
Comparatively large transformer is needed. Each trans- 
former has its own primary, and can be plugged on to any one 
of the four alternators, so that there is very little chance of a 
total extinction of the light. Besides these six transformers 
there are also several other smaller ones to feed lamps in dress- 
ing-rooms and under the stage. We now come to the switch- 
board-room for controlling the whole of the lighting of the 
theatre, and the general arrangement of the leads is shown 

lagrammatically in Fig. 2, and a portion is shown in per- 
Spective in Fig, 3, 

On the board are the arc lamp switches A A, only two of 
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or green lamps on the battens; the illustration shows 


shown control the fifth and sixth battens. 
It is obvious that it would not do to switch one colour of 


and, to avoid this, choking coils are used, as shown in Fig. 3. 





colour, then switch over to another, and gradually raise the 
lights of that group to their full brilliancy, The choking 
coils are of interest. Each coil consists of six No. 10 wires 
in parallel, and there are about eight layers of wire on the 
bobbin, which measures externally 84in. in height by 74in. 
in diameter, and it has a hole 44in. diameter in the centre. 
The core consists cf a bundle of fine soft iron wire, about 
4tin. diameter outside ; it thus slides easily in the bobbin. 

The core is attached by a leather strap to the wheel shown 





the sixteen being shown ; below these are the special three- 
Way switches for changing the switching to either red, white, 





in Fig. 38, and is counterweighted so as to allow the wheel to 


clearly the insulation and contact parts, and the two switches | 


lamps off suddenly, and switch another colour on at once, | 


One choker is provided for each batten, and the method | 
followed is to gradually lower the lights of the lamps of one | 
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move freely. Each wheel has an independent friction grip, 
released by a spring handle enabling each coil to be worked 
separately. The arrangement is clearly shown in Fig. 3, 
where A is the core, B the bobbin of the choking coil, and D 
the counterweight. There are, however, many cases where 
it is desirable to be able to regulate the light on all the 
battens at once, and for this purpose the apparatus shown in 
Figs. 4 and 5 is used. 

| There are three sets of six choking coils, one set for each 
| colour of the lamps. At the end of each shaft is placed the 
mechanism, shown in Fig. 4, which consists of a toothed seg- 
ment a, with lever and a shaft b, carrying a worm ;. the shaft is 
provided with a handle and a latching arrangement c, which 
allows the worm to be dropped out of gear with the segment. 
When out of gear each choker can be worked separately. 
The whole of the six chokers of one set can be worked at 
once by means of a lever when sudden switching in or out 
is required, and by the worm gear, Figs, 4 and 5, when a slow 
motion is required. In Fig. 5 the worm gear is shown latched 
and ready for use, and the handle a for rapid working is 
shown rigidly fixed to the toothed sector. 

Above the switch-board are the pilot lamps, one for each row 
of colours, that is to say, three lamps for each batten—red, 
white, and green ; these enable the aitendants to observe the 
effects they are producing in the theatre. Up in the flies 
there is a hauling machine at each side of the theatre driven 
by an electric motor ; these are used for moving the scenery, 
| and were supplied by Messrs. Crompton and Co. ; each motor 
is compound wound for 100 volts and 10-brake horse-power at 
800 revolutions per minute. They are pushed along rails by 
| hand to their proper positions, and take up current from a 
| bare copper strip fixed upon hard rubber insulating blocks 
| screwed to the floor boards. The motor drives four shafts 
| through worm gear, and each shaft is provided with two- 
| flanged winding-drums outside the framework, so that eight 
| ropes can be hauled at once. These ropes unroll the scenery 
| from large vertical cylinders and haul it across the stage. We 
| were informed that in this way the scenery can be handled 
| very readily. The total number of lights in the theatre is 
| forty arc lamps and 2000 incandescent lamps, so that this 
| alone makes a considerable demand for power at the central 

station. 








CoMPRESSED air for power purposes is being supplied to 
all tenants of the Havemeyer Building, New York, who may desire 
it, by the Ingersoll-Sergeant Drill Company, which has its offices 
in the same building. A steam-driven compressor is located in the 
engine-room and the building is piped throughout, through the 
elevator shaft, with branches at the several floors, 
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THE EFFECT OF ADMIXTURES OF KENTISH 
RAGSTONE, &c., UPON PORTLAND CEMENT.* 
By D. B. Burter, Assoc. M. Inst. C.E., F.C.S, 

Ar the conclusion of a papsr which the author had the honour 
of reading before the Socisty last year, the question of cement 
admixtures was briefly touched upon, and the author intimated 
that he preferred to reserve his opinion as to the effect of such 
admixtures until the completion of a series of experiments on the 
subject which he then had in hand. These experiments being now 
completed, he has great pleasure in placing the results before the 
Society, together with the conclusions he has deduced therefrom. 

It will be remembered that during the controversy on this 
matter that was carried on in the technical journals some two years 
ago one firm of Portland cement manufacturers in the London 
district strenuously upheld the admixture of Kentish rag with 
cement, and maintained that a judicious admixture of that mate- 
rial was_not only not an adulterant but actually improved the 
cement. Kentish rag is the local name for a sandy limestone of 
the lower greensand formation, which is extensively quarried near 
Maidstone and elsewhere for building and road-making purposes. 
It is a more or less impure carbonate of lime, the impurities con- 
sisting of sandy argillaceous matter, which vary according to the 
strata in which the stone is found, The particular ragstone used 
for these experiments was_ obtained from a firm of quarry owners 





Fig. 1—Kentish Ragstone 


near Maidstone in the ordinary course of business, and its chemical 
analysis was found to be as follows :— 
Lee ee ae a ss? Se, en 
Insoluble siliceous matter 
Soluble silica os ae 
Alumina 
Oxide of iron .. .. B 
CRO nn ox we (ac: 0s “as ame 6 80°66 
ee ee ee ee ee eee “56 
For the purposes of these experiments, the stone was carefully 
picked to avoid as far as possible the sandy matter forming its 
outer surface, and was ground to the following degree of fine- 
ness :— 









Residue on a 180 sieve 3U0 per cent. 
” ’ 120 sieve .. 25°0 <= 
oS 76 sieve .. = oe rey a 9°8 4 
50 sieve .. .. RE. » 


The first series of experiments undertaken was to add this ground 
ragstone to an ordinary Portland cement in quantities ranging 
from 2 per cent. to 50 per cent., and to ascertain the effect of th: 
admixture by means of the usual tests for tensile strength, both 
neat and with three parts of standard sand, at dates ranging from 
seven days to twelve months. The results of these tests are given ir 
Table I. To facilitate comparison, a column is added to each table 
giving the net gain or loss per cent. at the completion of each 
series of tests. Broadly speaking, the admixture does not seem t 
materially affect the strength of the cement when gauged neat, in 
some cases showing a slight gain, especially at the earlier dates, 
but when gauged with three parts of standard sand, the adul- 
terated cement almost invariably gives a lower result than the pure 
cement. 

A further experiment was tried with the same cement gauged 
with fresh water in the ordinary way and left in air, and also gauged 
with sea water and placed in sea water at the expiration of twenty- 
four hours. Fifteen per cent. of ragstone was added in each case 
These results suggest that the prejudicial effect of the admixture 
is greatly intensified when the cement is left entirely in air, and 
also when exposed to sea water. As 15 per cent. seemed to be 
about the quantity of admixture used by the advocates of the 





Fig. 2—Cement Clinker 


ragstone, that proportion was tried with three other cements from 
different London manufacturers; the tests of two of them were 
carried to three months only, the third being extended to the end 
of the twelve months. The results confirm the previous experi- 
ments, viz., that when tested neat the strength is not materially 
affected by the admixture—in fact, in the case of one cement, it 
shows a distinct gain; but when tested asa mortar with three 
parts of standard sand, its strength is in every case seriously 
diminished, the diminution ranging from 6 per cent. to 14 per 
zent. 

In the course of the discussion before mentioned, one correspon- 
dent maintained that the addition of ragstone was of no more value 
than the admixture of so much fine sand, and the author there- 
fore thought it would be interesting to ascertain what the exact 
effect of an admixture of fine sand would be. For that purpose, 
therefore, some standard Leighton Buzzard sand was pulverised to 
the following degrees of fineness :—Residue on a 120 sieve, 28 per 
cent.; residue on a 76 sieve, 7 per cent. Fifteen per cent. of this 
fine sand was mixed with cement A, and the mixture tested as 





* Abstract of paper read before the Society of Enginecrs, 2nd Novem- 
ber, 1896. We do not reproduce the tables, giving the figures upon 


before. The neat test shows that the strength of the cement was 
sensibly diminished by the admixture at the end of a week, while 
at twenty-eight days, three months, and six months it was equal, 
and even superior, to the pure cement ; but at twelve months it 
dropped back to a loss of 8*7 per cent, The three to one sand 
briquettes, on the other hand, show a marked diminution of 
strength throughout, especially at the earlier dates. : 

The experiments hitherto described formed the first series 
undertaken by the author in carrying out his researches on this 
subject. The chief points which seemed to him worthy of further 
experiment were the comparative eifect of ground sand and rag- 
stone upon cement, and also the effect of the ragstone admixture 
when the cement was used with sea water and when left entirely 
in air. The following experiments were therefore instituted with 
the view of corroborating or otherwise the results obtained in the 
primary series. : ‘ 

Referring first to the effect of an admixture of finely ground 
sand compared with that of ragstone, experiments were instituted 
to ascertain the comparative effect of admixtures of 2 per cent., 
10 per cent., 20 per cent.. and 30 per cent. of each of these 
materials. Based on the neat tests alone, cement containing as 
much as 30 per cent. of fine sand is slightly stronger at the end of 
twelve months than the pure cement; but taking the three to one 
sand briquettes as the basis of quality, the cementing power of the 
adulterated material is found to be diminished by the admixture 
as much as 15 per cent. The results of these experiments tend to 
the conclusion that so far as improvement goes, the admixture of 
finely ground sand has practically the same effect as an admixture 
of ragstone, &c., it certainly in some instances increases its strength 
when gauged neat, but when used as a mortar, with three to one 
of standard sand, it diminishes itssvalue according to the amount 
of diluent used, i ear wip _wiiu fay WIM 

Coming next to the effect of admixtures of Kentish ragstone 
upon cement that is used with sea water and upon cement that is 
left in air, the author tried the comparative effect of such admix- 





a 
Fig. 3—Cement G as Received 


tures upon two samples, cement F being manufactured on the 
Thames near Gravesend, and cement G from the lias formations 
of Warwickshire. The Thames cement F was mixed with 15 per 
cent. of ragstone; and the lias cement G with 10 and 20 per cent. 
respectively. The addition of 15 per cent. of ragstone to the 
Thames cement F weakens it throughout, both when tested neat 
and with three parts of sand, the weakening effect of the ragstone 
being specially marked when the cement is left entirely in air, and 
co an even greater degree when gauged with and placed in sea 
water. 

With the lias cement G the addition of 10 and 20 per cent. of 
ragstone does not seem to materially affect its strength when 
gauged neat, but when gauged with three parts of standard sand 
the loss of cementing power is represented by 1 ‘2 per cent. and 
8 ‘9 per cent. respectively at the end of six months. The briquettes 
eft in air indicate the presence of the ragstone in a very marked 
degree, both neat and with three parts of standard sand, while 





Fig. 4—Derrent G ard 20 per cent. Fagstone 


those gauged and placed in sea water show a much greater 
diminution in strength than the ordinary fresh water briquettes, 
though not to such an extent as those left in air. 

The author has not thought the effect of the ragstone admixture 
upon the minor properties of the cement, such as colour, time of 
setting, specific gravity, &c., of sufficient importance to warrant any 
special experiments, It is very evident that as the ground ragstone 
is much lighter in colour than Portland cement, its addition would 
tend to lighten the colour of the mixed material according to the 
proportion used. The same remarks apply to its effect upon the 
setting properties of the cement, inasmuch as being by itself an 
inert material, it merely retards the setting in the same way that 
an addition of sand or other aggregate would do. There is, how- 
ever, one peculiarity which is worth noting, and that is when 
gauged for testing purposes in a Faija mechanical mixer, a cement 
containing the admixture has a tendency to ball together, or 
cohere in the machine more readily than a pure cement, which 
may in some degree account for the improved results obtained in 
certain instances. 

Taking these experiments as a whole, they clearly show that, 
although in some instances a certain percentage of ragstone may 
improve the strength of the cement when gauged neat, it invari- 
ably produces an inferior result when tested with three parts of 
standard sand, especially when left in air, or placed in sea water. 
In other words, although it sometimes increases the cohesive 
strength of the sample, it invariably diminishes its adhesive power 
or cementitious value, which is the most essential property of a 
cement. Itis probable that if tested with a larger proportion of 
sand, say five to one, instead of three to one, the weakening effect 
of the ragstone would have been still more marked, inasmuch as 
the inert particles of the admixture would have been spread over 
a larger area, and their inertness as a cementing material brought 
more into prominence. The author’s object, however, in these 
experiments was to compare the results of the pure and mixed 


———— 


methods have been adopted throughout. As, therefore, in actual 
work, cement is never used neat, but always with a certain propor. 
tion of aggregate, these experiments show that an admixture of 
ragstone is merely a diluent, and is practically of the same value 
as an admixture of finely-ground sand. 

Why the admixture of a considerable percentage of inert mate. 
rial, such as Kentish ragstone or finely ground sand, should jy 
some instances improve the strength of a cement when gauged 
neat, is a matter which is not altogether easy to explain. In the 
course of some recent researches on the finer grinding of Portland 
cement, the author found that by regrinding a cement having a 
residue of about 30 per cent. on a 180 sieve, so as to all pass 
through that sieve, its strength when gauged neat, although 
slighty higher than the original cement at the seven days, prac 
tically showed no increase at the twenty-eight days, three, and six 
months, while the original cement gradually increased at each date, 
Oa the other hand the three to one sand briquettes of the fing 
cement showed a great deal higher strain at the seven days than 
the sand test of the original cement, and continued to increase 
at the longer dates till, at three and_ six months, they were 
considerably stronger than the neat briquettes. This sugyests 
that the extremely fine particles of the coment by themsely. 
unless they have some considerable body of hard inert cub. 
stance to crystallise around, are not so strong as a cement 
containing coarser particles of clinker, which form, sv to speak, 





Fig. 5—Cement containing Fagstone 


a perfect aggregate and nucleus of crystallisation. It may |» 

therefore, that in some instances a certain percentage of hard 
inert material gives body or hardness to the neat briquette, and 
that the presence of small particles of inert material afford mor 
nuclei of crystallisation, and thus enable the briquette to withstand 
a higher tensile strain. That an admixture of 10 per cent. or 0 
per cent. of inert material should cause the cement to develope « 
lower strain when tested with three parts of standard sand is on); 

what might have been expected, for it is very evident that if two 
particles of sand or aggregate have between them a particle of an 
inert substance, such as Kentish rag, instead of an active cementi- 
tious particle of cement, the weakening of the mass must result. 
The author is, therefore, of opinion that any admixture which 
by itself is inert, unless it is readily soluble in water, or reduced 
to an absolutely impalpable powder, so that it can be acted upon 
by every particle of the cement, must diminish the cementitious 
value of the cement, and therefore prove a source of weakness to 
the structure. 

Having conclusively demonstrated that so far as the cementitious 
value of the cement is concerned, these admixtures are simply 
diluents, or adulterants, the author next proposes to discuss some 
of the methods by which their presence hes most readily deter- 
mined. The most certain method of detection is, of course, by 
chemical analysis, but a chemical examination of a very simp\ 
aature will determine the presence of Kentish rag. As already 
stated, Kentish rag is more or less impure carbonate of lime, and 
as such effervesces freely upon the addition of hydrochloric acid. 
If, therefore, a sample effervesces to any considerable extent when 
treated with a weak solution of this acid, there is reason to suspect 
the presence of ragstone, and a further examination should be 
made to corroborate or otherwise these indications, In applying 
this test, however, it must not be forgotten that all well-matured 
cements effervesce more or less when treated with this acid, owing 
to their having absorbed a certain amount of carbonic acid from thi 
atmosphere, and care must be taken that this slight ctfervescenc: 
is not confounded with that due to the presence of ragstone, If 
any appreciable quantity of ragstone is present, the effervescenc: 
is more prolonged, and the larger particles of the limestone tloat 
about in the li,u‘d giving off gas, If the dilute acid is plazed in 





Fig. G6—Cement containing Slag 


a glass or other suitable dish and the cement dropped into it, a few 
grains at a time, from the point of a pocket knife, a very little 
experience enables the operator to discriminate between the effer 
vescence caused by the presence of ragstone and that which i 
merely due to a well-matured cement, Of course, if a complete 
chemical analysis is made of the sample there are other indica- 
tions, in addition to the evolution of carbonic acid gas, which enable 
the presence of ragstone to be finally and conclusively determined 
upon. 

Then admixture which is more particularly used in the North 
of England is blast furnace slag, and although the author has not 
experimented specifically with this substance, he is of opinion that, 
having of itself no cementitious value, its effect when added to 
cement is practicaily the same as that of ragstone. The presence of 
slag is also fairly easy to detect by chemical means, though to 
determine it with any certainty requires practically a complete 
analysis. A peculiar characteristic, however, of many cements 
containing slag is that after immersion in water about a week, @ 
briquette or pat freshly fractured has a peculiar dark green appear- 
ance, which fades to the normal grey after exposure to the air for 
a few hours. 

Taken in conjunction with a ch ] and hanical examina- 











which the author’s conclusions are based. 


cements by the standard methods of testing, and only those 


tion, the author has found the microscope an invaluable ally in 
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sni resence of foreign added materials in cements, 
Ca ye ol ge a suuneale examination, he has found it 
sb convenient to examine the coarger particles of the powder, 
my those particles which pass through a sieve having 76 holes 
ver lineal inch, and are retained on a sieve having 120 holes. A 
ace of well burned cement clinker, reduced to particles of this 
and examined under a microscope with a low power—say a 
lin, objective—bas a dark, almost black appearance, somewhat 
esembling coke, and is of the well known porous honeycombed 
nature, characteristic of cement clinker. Kentish rag on the other 
pt reduced to particles of the same size, is almost white in 
appearance, and is considerably less opaque. Slag similarly treated, 
is also considerably lighter in colour than the cement clinker, and 
moreover appears to split up into angular, almost flaky, fragments 
" org SEN be readily understood that with the aid of a 
microscope, the presence of Kentish rag and also of slag is fairly 
easily determined, if patties | appreciable quantity. To illustrate 
the difference microscopically between these substances, the autbor 
has prepared a few micro-photographs of cements with and without 
such admixtures, which are shown in Figs. 1 to6, The powder in 
each case was prepared as previously described, viz , by sifting 
through a 76 and retaining on a 120 sieve. Fig. 1 is a micro- 
photograph of the Kentish rag used in these experiments, and 
Fig. 2 of a piece of well-burned clinker from the Rugby district ; 
the difference between them is so marked as to need no comment. 
Fig. 3 represents a Warwick lias cement as received from the manu- 
facturer, and Fig. 4 the same cement after 20 per cent. of ragstone 
had been added ; the difference between them is very distinct, the 
particles of ragstone beirg readily recognisable from their almost 
white, semi-transparent appearance, in contra-distinction to the 
dark-coloured clinker. Fig. 5 is a micro-photograph of a cement 
as received from a firm of manufacturers who use Kentish rag in 
their ordinary manufacture; the rounded, white, semi-transparent 
nature of the ragstone renders it easily distinguishable. Fig. 6 is 
a sample of cement received by the author for testing in the 
ordinary course, which was found to contain a large admixture of 
slag. The one great disadvantage of photography is that it does 
not reproduce the colour of the object ; in this particular instance 
—Fig. 6—the substance under the microscope has very much the 
appearance of mixed sweets, to use a somewhat saccharine simile, 
which effect is very inadequately reproduced in the photograph. 
It will be noticed also that, in addition to the difference in colour, 
another peculiarity of this substance is the sharp, angular, almost 
jagged fracture of the fragments of slag, as distinguished from the 
more rounded appearance of the cement clinker. 

Fig. 2, being a piece of picked clinker. rather represents the 
microscopic appearance of an ideal cement than of the usually 
manufactured article, inasmuch as it consists only of thoroughly 
calcined particles, and contains none of the more or less imperfectly 
burned portions which are generally found in the ordinary cement 
of commerce. Fig. 3 conveys a better idea of the appearance of 
an ordinary cement, the particles of which range from a brownish- 
coloured semi-transparent substance, somewhat resembling gum 
arabic, to the almost black-looking material shown in Fig. 2. The 
microscope is of value, therefore, not only in detecting the presence 
of impurities, but also enables some opinion to be formed of the 
amount of calcination to which the cement has been subjected in 
the process of manufacture. a 

In conclusion, the author would add that the cements used in 
these experiments were in no way specially selected for that pur- 
pose, but were either purchased from the manufacturers’ wharves 
through a builder, or had been sent to the author for testing in the 
ordinary course. Altogether the experiments comprise the results 
of some 2000 briquettes, in addition to analyses and other tests, 
and the author trusts they are sufficiently exhaustive and conclusive 
to clear up a vexed question. 








VALUE OF THE STEAM JACKET ON A 
LOCOMOTIVE ENGINE.* 

Uhject of experiment.—The object of this experiment was to 
ascertain the advantage gained by jacketing the cylinders of a 
locomotive engine. The trials were undertaken, and carried out 
on the Lancashire and Yorkskire Railway, at the suggestion of 
Mr. John A. F. Aspinall, chief mechanical engineer, who gave 
every assistance to the experimenters. The latter were on the 
locomotive during the trials, as well as several assistants who were 
taking indicator diagrams and other data. 

Owing to the fact that these trials were carried out on a loco- 
motive doing its ordinary train service, it was impossible to obtain 
results as complete and thorough as would have been aimed at 
had the experimenters been able to make the trials on a special 
train, the working of which could have been arranged to meet the 
necessities of the experiment. The trials were of short duration, 
and the condition of the fires at the start and the finish of each had 
to be determined by the necessities of the traflic requirements, and 
could not therefore be varied to suit the wishes of the experimenters. 
The consumption of steam was obtained with a close approach to 
absolute accuracy ; but the same cannot be said respecting the fuel 
consumption, owing to the above circumstance with regard to the 
condition of the fires. The results obtained are therefore not such 
as will enable any definite conclusions to be drawn as to the 
value of the steam jacket in locomotives. ‘They are nevertheless 
interesting and valuable ; and having involved considerable trouble 
on the part both of the experimenters during the trials and of 
Mr, Aspinall in the preparation of the engine for the experiment, 
it has been thought advisable to publish them for the use of the 
members, 

Description of engine.—The experiment was made on a passenger 
locomotive, No, 1093, during its regular work of taking the 7.30 a.m. 
express train from Manchester to York, a distance of 76} miles, 
and returning with the 3.0 p.m. express from York to Manchester. 
Both engine and tender are the ordinary standard pattern of this 
railway, as illustrated in the diagram, Fig.1. The engine isa four- 
wheeled coupled with bogie truck, the driving wheels being 7ft. lin. 
diameter and the bogie wheels 3ft. Ohin. The cylinder are inside 
and horizontal, with their valve chests on the top. The engine 
wheel-base is 21ft. 64in., and the total wheel-base of engine and 
tender 41ft. 14in. The weight of engine and tender when empty 
1s 06 ‘287 tons, and when in working order 70 °925 tons, the tender 
carrying 1800 gallons of water. The boiler is of steel, 4ft. 2in. 
diameter and 10ft. 73in. long; the fire-box shell of steel, and the 
fire-box of copper, 6ft. long, 4ft. lin. wide, and 5ft. 10in. high. 
There are 220 tubes of 1}in. outside diameter. The heating 
surface in the tubes is 1108°73 square feet, and in the fire-box 
107 °68 square feet ; total, 1216-41 square feet. The fire grate area 
is 18°75 square feet, the ratio of heating surface to grate area 
being 65 to 1. The fire brick arch in the combustion chamber is 
about 25ft. long. The height of the chimney above the fire grate 
level is 10ft. The cylinders were originally of the normal pattern, 
19in, diameter and 26in. stroke. For this experiment they had 
been bored out and fitted with cast iron liners, which reduced the 
internal diameter to 174in., thus providing a body jacket of Sin. 
space. The front cylinder covers were fitted with external covers, 
the space between the two forming asteam jacket. The back covers 
however, were imperfectly jacketed by fitting over them, as close 
to the actual covers as possible, an annular wrovght iron ring 
with an inner and an outer cover, the space between the latter 
two forming a jacket space. The external surfaces of the end 
jackets were much exposed, and not well covered. In the diagram 
Pig. 2 are shown sectional views of the cylinders as thus fitted 
With their jackets. In Table 1 appended are shown the clearance 
volumes of the cylinders, and the jacketed and unjacketed in- 
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ternal surfaces exposed to steam in the clearances alone, and also 
in the clearances and cylinders at 90 per cent. of the stroke. It 
will be seen that the proportion of the clearance surface jacketed 
is only about a quarter of the whole, and this is mainly due to the 
cover jackets ; of the back ends, therefore, a large part is hardly 
jacketed at all, in the true sense of the word. 

Description of trials,—Four trials were made, lettered A B C D, 
on 18th and 19th September, 1894 ; A unjacketed and B jacketed 
on the 18th ; C jacketed and D unjacketed on the 19th. A and C 
were made on the runs from Manchester to York, and B and D on 
the return runs from York to Manchester. 

Observations.—In each trial the weights of coal and feed-water 
consumed were measured, and readings of the various gauges were 
taken, and the position of the reversing gear was noted. Indicator 
diagrams were obtained, and in trials C and D samples of the 
furnace gases were collected from the smoke-box below the exhaust 

ipe. 

Coal.—The coal used in the trials was from the Mitchell Main 
Colliery, Wombwell, near Barnsley. Samples were taken from 
each sack used, and were submitted to Mr. Charles J, Wilson for 
determining the calorific value in a calorimeter. The mean value 
from his tests was 14,200 thermal units per pound of dry coal, 
equivalent to an evaporation of 14°7lb. of water from and at 
212 deg. Fah. The coal was placed on the tender in sacks holding 
200 lb. each ; and the time of emptying each sack upon the foot- 
plate was noted, as well as the total weights. An attempt was 
made to have the fire in the same condition at the end of each 
run as at the start ; but it was difficult to carry out this arrange- 
ment, since the trials were made during ordinary runs, and could 
not be allowed to interfere in any way with the regular working 
of the traffic. The gradients at the two ends of the journey are 
different, and different fires were therefore needed to ensure 
adequate steam at the beginning and end of each run. The ashes 
and clinkers from the smoke-box and fire-box were weighed off at 
the end of each run, but those in the ashpan were weighed only 
at the end of each double journey. As each trial lasted only about 
two hours, errors introduced by variation in the condition of the 
fire might be thought to bear rather a large proportion to the 
total coal consumption; but, bearing in als the rapidity of 
consumption, amounting to about 50lb. or 60lb. per square 
foot of grate per hour, this was probably not the case. The 
actua] coal consumption “per indicated horse-power per hour of 
steaming time in the four journeys was respectively 2°87, 3:07, 
2°73, and 2°79 1b. 

Furnace gases and temperatures.—On the first day no attempt 
was made to collect the gases ; and as the thermometer for taking 
their temperature had been fixed above the blast-pipe orifice, it was 
not thought worth while to note its readings. On the second day 
the gases were collected continuously ; but the thermometer, placed 
in a better position, unfortunately broke almost immediately after 
leaving Manchester, so that the temperatures could not be ascer- 
tained. The difficult operation of collecting the gases while going 
at express speed was carried out by Mr, Michael Longridge. They 
were drawn off through a jin. copper pipe, and then through a 
rubber pipe into a gasometer containing water, whilst a branch pipe 
led toa collecting bottle filled with mercury. After drawing off all 
the air in the pipe connections, the cock on the branch was opened, 
so that part of the current of waste gases passing to the gasometer 
could be diverted and collected by displacement over mercury in 
the collecting bottle. During the outward journey C much trouble 
was experienced, owing to the heavy chimney-blast ; but in the 
return journey D everything worked quite satisfactorily. The 
mean results of the three analyses made from the sample collected 
on each journey are the following volumetric percentages :— 
Trial C, carbonic acid, 12°85 per cent.; oxygen, 4°15 ; carbonic 
oxide, 0°80; nitrogen, 82°20. Trial D, carbonic acid, 15°10; 
oxygen, 1°97 ; carbonic oxide, 0°85 ; nitrogen, 82°08 per oent. 

Feed-water.—As arranged by Mr. Aspinall, the feed-water was 
measured by means of a Siemens water meter on the pipe between 
the tender and the injector. It was originally intended to have 
a means of making direct measurement of the feed-water ; but he 
had not been able to carry out the necessary arrangements, The 
meter was read at the time of starting from each station, and 
thus a fair approximation to the rate of consumption was 
obtained, as well as the total quantity. The overflow from 
the injector was caught and allowed for. After the trials 
were over, the meter was sent to University College, 
London, and tested there by Professor Beare at rates of 
flow similar to those in the trials. The error was somewhat 
variable, but the meter was found to be registering on the average 
2°6 per cent. too low. In order to be able to correct for differences 
of level in the boiler, the quantity passing through the meter to 
raise the level in the gauge glasses one inch, for each inch in their 
height with the engine standing under full steam, was determined 
by Mr. Donkin after the trials. 

Steam-jacket water.—The jackets were drained into three small 
tanks carried upon a temporary staging on the front of the engine ; 
one measurement was made for the two body jackets together, 
another for the two front covers, and a third for the two back 
covers. While standing at York on each day radiation tests were 
made, by measuring the quantity of steam condensed in each pair 
of jackets with the engine standing, all hot ; these lasted 24 hours 
on the first day and 14 hours on the second. The following were 
the results obtained :-— 


Condensation of steam in jackets, lbs, per hour, 


While running. While standing. 


Sep.18,B. Sep. 19,C. Sep. 18. Lep. 19. 
Two body jackets .. 267 241 .. 85°0 26°7 
Two front covers .. 128 103... 16°0 13°7 
Two back covers xe o . UY 15°8 


Times, pressures, cc —The times of passing all the stations were 
noted, and also the times during which the steam was shut off, in 
order to determine the actual running time and the actual steaming 
time in each trial. Whenever a setof indicator diagrams was taken, 
a note was made of the boiler pressure, of the pressure in the 
jackets, of the position of the reversing gear, and also of the 
gradient and mileage. 

Indicator diagrams.—These were taken simultaneously from 
both ends of vach cylinder, The springs of the indicators used were 
not tested for errors, since these would not affect the comparative 
results of the four trials. In Tables 4 to 7 are given the times of 
taking the diagrams, and also the speed of train and other - 
ticulars. Unfortunately no counter was fixed for the trials, as had 
been intended. The speed in miles per hour was continuously 
registered by a Boyer speed recorder, kindly lent by Mr. Aspinall, 
upon a paper wound on a drum which was driven from the rear 
bogie axie. If this instrument recorded correctly, the circum- 
ference of the driving wheels being known and all slip neglected, 
the revolutions per minute of the driving wheels can be calcu- 
lated. An attempt was made to count the revolutions at the 
time the diagrams were being taken; but it was found im- 
possible to do this correctly at the high speeds, After much 
deliberation, it was decided to make a series of tests of the Boyer 
recorder, by driving it at known speeds, in order that any errors 
in the diagram it recorded might be ascertained. This was after- 
wards done by Mr. Donkin, and details of the method of test- 
ing are given in the appendix ; the errors being plotted on a 
= base, the error at any speed can easily be ascertained. In 

‘ables 4 to 7 the revolutions per minute are the corrected values, 
while the miles per hour are the speeds actually registered by the 
recorder, and are, therefore, on the average some 2 or 3 per cent. 
too low. The indicated horse-power given in the tables is caleu- 
lated from the revolutions obtained from the recorder, after correc- 
tion for the error ascertained by the testing. Had a counter been 
fixed, it would have saved much trouble, and would have been 
much more satisfactory. 

General vesults.—The accompanying Tables 2 and 3 give the 
mean results of all the important observations. Comparing trials 
A and C, both from Manchester to York, the jacketed trial C 





shows a consumption of 24°491b. of steam per indicated horse- 
power per hour, Table 3, line 13, against 26°70]b. for the non- 
jacketed run A, or a saving of 8°3 per cent. by jacketing. Com- 
paring trials B and D, both from York to Manchester, the 
figures are 24°48]b. and 24°87lb. respectively, or a saving cf 
1°5 per cent. by jacketing. Comparing the figures for coal con- 
sumption in trials A and C, Table 2, line 17, the jacketed trial C 
shows an economy of 0°14lb. per horse-power per hour, or prac- 
tically 5 per cent., the increased consumption per train mile in 
this run being accounted for by the greater load hauled ; the load 
was 8 per cent. greater in C than in A, the average speed being 
nearly the same in both runs. Comparing trials Band D, however, 
the jacketed trial B is distinctly less economical, the coal con- 
sumption being 0°28 lb. greater per horse-power per hour than in 
the non-jacketed trial, or 10 per cent. more ; and the consumption 
is also greater per train mile. In these two trials, while the weight 
of train hauled was the same, the speed was nearly three miles an 
hour greater in the non-jacketed run D, with a correspondingly 
much increased horse-power. 
APPENDIX. ss 

Testing of Boyer speed recorder.—The instrument used ia the 
trials was afterwards tested at Bermondsey by Mr. Donkin in 
October, 1894. It was driven by a small vertical engine, on 
the crank shaft of which was a counter. ‘he instrument is so 
constructed that when it is driven at 600 revolutions per minute 
the pencil should record a speed of sixty miles per hour on the 
paper. The circumference of the driving pulley on the instrument 
was 17°75in., and that of the engine pulley 44°75in., or a ratio of 1-000 
to 2521. The recorder being driven by a steel wire without slip, 
the revolutions per minute of the engine multiplied by 2 521 givo 
the revolutions per minute of the recorder ; and these, divided by 
10, give the calculated speed in miles per hour which the recorder 
should register. ‘lhe difference between this calculated speed and 
the speed actually registered by the recorder is the error cf the 
instrument. Altogether some fifteen tests were made, each of five 
minutes’ duration, during which the mean speed of the engine was 
taken by the counter, and compared with the mean speed registered 
by the recorder. The results of the tests showed that at about 
15 dy hour the instrument recorder about 10 per cent. too 
high, at 40 miles it recorded correctly, and at 69 to 80 miles per 
hour 4 per cent. too low. The errors when plotted on a base of 
speed form a regular curve, from which the following corrections 
have been taken :— 


Speed, miles perhour .. 15 20 25 30 35 40 45 50 55 €0 65 
of re a cai fl10 7h 54 34 W415 too low ) 
Error of recorder, per cent. fl ; ok high. ;? \1} 2 Bh 4 4bf 








ACCIDENT TO A CANET QUICK-FIRING GUN, 

WE have received the following facts concerning the acci- 
dent reported to have happened toa Canet quick-firing gun 
at Havre, on October 26th last. The accident, which occurred 
last Monday at Havre, with a 65c.m. quick-firing gun, was 
due to the charge being fired before the breech was closed. 
Neither was the gun burst nor the breech piece blown out, 
as was erroneously reported. The cartridge case offered 
some resistance in loading, and in striking it to overcome 
this, the fulminate was exploded and the charge fired. The 
breech not being closed, the gas rushed out, projecting the 
base of the metal cartridge case, and carrying away any 
fittings in its path, by which the men standing in rear were 
struck. What is to be concluded from this melancholy acci- 
dent? It goes without saying that the merits of a breech 
mechanism are not tested by an explosion which takes place 
when the breech is open. The cartridge is the next element 
to consider. If it was a new one, it certainly ought not to 
have called for such force as appeared to have been necessary 
to push it home. Quick-firing cases, however, after repeated 
use, must suffer and occasionally call for rough treatment. 
The main lesson, however, is the evil of detonating composition 
being present in a quick-firing cartridge. This is not the 
first illustration of the danger thus incurred. It is due to 
Elswick to observe that the electric firing which has been 
for many years advocated by that firm dispenses with the 
presence of detonating compounds, and aveids the liability to 
this class of accident. 








THE ABERAMMAN COLLIERY PLANT, 


On pages 461 and 470 we give further illustrations of the 
conveyors and screening plant erected at the above colliery, 
some particulars of which we published in our impression of 
the 23rd ult. On page 470 will be found engravings, including 
a plan of the arrangement of the engine driving the shafting 
for working the jiggers, picking belt, and small coal belt. 
The same page also gives details of this part of the plant, and 
of the tipplers, which are seen at the bottom of the page. On 
page 461 will be seen further details of the tipplers and their 
arrangement, and also of the conveyors. Further engravings 
and a description will be given in our next impression. 








TRADE AND BUSINESS ANNOUNCEMENTS.—The business of George 
Richards and Co.; Ltd., Atlantic Works, Broadheath, near Man- 
chester, well-known manufacturers of machine tools, wood-working 
machinery, pulleys and line-shaft fittings, which was advertised 
for sale some time since as a going concern, has recently been 
sold by private treaty, and will shortly change hands. The busi- 
ness will be carried on as heretofore under the name of George 
Richards and Co., Ltd., who will continue the manufacture of the 
well-known specialities of the firm. We understand that they 
have been exceedingly busy in all branches for the past twelve 
months, 

BritisH COMMISSION, BRUSSELS INTERNATIONAL EXHIBITION, 
1897.—A meeting of the Executive Committee of the British Com- 
mission of the Brussels International Exhibition, 1897, was held at 
the offices of the London Chamber of Commerce on Wednesday 
last. Sir Albert K. Rollit, D.C.L., LL.D., M.P., president of the Com- 
mission, was in the chair; and there were also present :—Baron 
G. de Reuter, M.A., LL.B.; Mr. Val C. Prinsep, R.A.; Mr. W. J. 
Thompson, jun., treasurer of the London Chamber of Commerce ; 
Mr. Geo. 8. Mackenzie (Gray, Dawes, and Co.); Mr. Arthur 
Serena, J.P. (Galbraith, Pembroke, and Co.); Mr. E. Windsor’ 
Richards, president of the Institute of Mechanical Engineers : 
Mr. Wm. Fatins (London, Chatham, and Dover Railway); Mr. 
John M. Cook (Thomas Cook and Son); Dr. F, E’gar, F.R.S.E.: 
Mr. W. J. Soulsby, C.B.; Mr. Alex. Siemens (Siemens Bres. and Co. ) ; 
Major S. Flood Page; Mr. James Dredge, Executive Commissioner ; 
and Mr. Kenric B. Murray, Secretary-General. Mr. W. H. 
Willans, deputy chairman of the Executive Committee of the 
Commission ; Captain Sir Douglas Galton; Sir F. A. Abel; and 
Mr. J. F. 8. Gooday wrote regretting inability to attend. The 
Executive Commissioner reported that the space originally allotted 
had been all applied for w British exhibitors, and it was deter- 
mined to recommend the Commission to take additional space. 
The prospects of a good representation of British industries were 
very hopeful. “Professor Elgar, LL.D., promised to, secure naval 
exhibits, Mr. Val C. Prinsep, R.A., attended in reference to a 
British Art Section, and the committee promised their best co- 
operation with the President of the Royal Academy when 
elected. 
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The rack system—Figs. 2 and 3—is carried inside the | any spot during the descent of the rack sections. (5) A 
main frame of the machine on wrought iron beams, which | Hardy automatic low-pressure brake which operates 
terminate in bearings that rest on the axles of the first | eight brake blocks on the tender and the carriage brakes. 


and last pair of coupled adhesion wheels—an arrange- 


| There are other special fittings :—For heating the train 


ment adopted to prevent the grip of the teeth being | by steam, a Hausshalter speed indicator, an automatic 


affected by the springing movements of the main frame. 
These beams are 

connected to a s—— = 

frame in which are 
situated the bear- 
ings of the cog- 
wheel axles; these 
axles are two in 
number, and in the 
centre take a disc 
form, and each disc 
carries two cogged 
tires to correspond 
with the double- 
yack rail; the teeth 
are stepped. The 
cogged tires are not 
fixed rigidly on the 
disc, but ten lyre- 
shaped springs are 
interposed, _ being 
set partly in the dise 
and partly — the 
open ends—in the 
tires; the idea being 
thatif one tireis not 
gripping properly 
the other will bear 
the whole weight on 
theaxle, the springs 
will consequently 
be contracted and 
displace the idle tire 
until it takes up its 
share of the load. So, too, by means of adjustable packing 
at the bearings, the grip of the teeth can be maintained at 
the right depth, in spite of any wear or derangement. More- 
over, the position of the cog-wheels and of the connecting- 
rods on the cranks on the axles is such as to insure the 
simultaneous gripping of as many cogs as possible. The 
cog-wheels are driven by means of connecting-rods and 
cranks, keyed on both ends of the axles; the two con- 
necting-rods on each side receiving motion from a 
common crosshead, which thus acts as a coupling to the 
two axles. The cylinders belonging thereto are built 
inside the main frame, and being bolted together, form, 
at the same time, a rigid connection between the two 
frame plates and a support for the forward end of the 
boiler. The valve chests are attached sideways to the 
cylinder, and project outwards over the frame so as to be 
readily accessible. The valve gear is on the system Joy, 
the movement being taken from the connecting-rods of 
the rear cog-wheel axle and transmitted by countershafts 
outwards to the valves. 

The cylinders of the adhesion system are outside, the 
valve chest being above the frame; the motion is trans- 
mitted in the usual way by connecting-rods, the middle 
wheels of the six-coupled adhesion wheels being the 
driving wheels; the valve gear is also on Joy’s system. 
The same reversing gear serves for both engines. The 
steam supply arrangements are, however, separate for 
each pair of cylinders, but the exhaust from all four 
cylinders is by a common central blow-off pipe. 

The locomotive is fitted with five brake appliances :— 
(1) Block brakes on the second and third pair of adhesion 
wheels, worked from the cab by spindle and hand-crank. 
(2) Band brakes consisting of steel bands and metal 
blocks, which lie in a wedge-shaped channel in the disc 
of the cog-wheel axles, and are also worked by handle 
and spindle in the cab. (3) Air brakes for the adhesion 
cylinder. (4) Air brakes for the cog-wheel cylinder. 
These air brakes work continuously when the rack system 
is running down a gradient, also when the regulators are 
shut or when the reversing gear is used during progress. 
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~ Fig. 3--TOOTH GEARING OF RACK AND RAILWAY LOCOM, TiVée 


' general lubricator, of which some of the feed tubes may 








be seen in Fig. 1, for all the cylinders and valve chests 
and the inside mechanism, two Friedman water-feed 
injectors, and water gauges. 

The tender truck is connected to the engine frame by 
means of a balance beam, which rests on a ball-and- 








The second noteworthy engine exhibited in the 
Bosnian-Herzegovinan Railway exhibit at the Hungarian 
National Millennial Exhibition comes from the Linz factory 
of the ‘“‘ Locomotivfabrik Krauss and Company, Actien- 
Gesellschaft, Miinchen und Linz a.d.D.,” to whom I am 
indebted for the illustrations and some data. Imay say that 
whilst the engine just described attracted the attention of 
engineers and others on account of its large proportions, 
doubie set of engines, and nice finish, so this one called 
for closer inspection, and gave rise to discussions—firstly, 
on account of its length, over 30ft.; and secondly, on 
account of the complex gearing to provide for the radiat- 
ing. It was built last year for the 760mm. (29°92in.) 
gauge railway, for adhesion only; the principal dimen- 
sions being :— 

Boiler :— 
Heating surface ... 
Grate surface 
Steam pressure ... 


633 °14 square feet 
9 ‘68 square feet 
12 atmospheres - 


Engine :— 
__~ Diameter of cylinders ond - 366. 
od i remem 

“'' Diameter of driving wheels .. 35 °*43in. 

“==. Wheel base, total ... ... ... ... 19°69ft. 

a Wheel base of coupled wheels... 9 -85ft. 
Tractive power, about ... ... 2°5 tons 
Storage capacity for feed-water 794 cubic feet 
Storage capacity for fuel ... 60 cubic feet 
Adhesion, about... ... ... 19 -2 tons 
Working weight, about 26 ‘5 tons 


The locomotive, Figs. 4, 5, 6, 7, has six coupled wheels, 
of which the centre pair are fixed in the usual way to the 
frame, whereas the wheels coupled to this pair are held in 
specially formed axle-boxes A, and Az, Figs. 4, 6, which 
have arms that are held and guided in the direction of the 


| length of the engine by the levers B, and B, and side- 


| the pivot F fixed in the frame. 


| 
| 
| 
| 


ways by the guides C. The levers B,, B., are pivoted to 
the frame at D,, D., the other ends being attached to the 
thrust and pull rods E,, E., which in their turn are con- 
nected to the balance beam G, which swings vertically on 
In this way the move- 
ments of B, and B, are rendered of exactly the same 
magnitude, but in opposite directions. On the other side 
of the locomotive the arrangements are precisely similar, 
and, in order that both sides should work in harmony 
and enable the axles to assume a radial position, the 


socket joint; the coupling to the balance beam is effected | two sets of gear are connected by the balance beam I 


r — — = A 














Fig. 7-KLOSE RADIAL LOCOMOT:VE—THREE AXLES COUPLED 


by two horizonta: coupling bolts, which are keyed in | 
place. A transverse spring under the back cross piece of 
the engine frame brings the weight of the overhanging | 
part of the engine on to the tender. Therefore, to 
uncouple the latter, it is simply necessary to loosen the 
keys and draw back the coupling bolts and raise the 








lhelroigs 


Fig. 8-KLOSE RADIAL LOCOMOTIVE—TWO AXLES COUPLED 


By them the central blow-off pipe is shut off from the 
cylinders, and simultaneously a connection is made with 
the open air, so that the steam cylinders act as air pumps 
and compress air in the valve chests and supply tubes. A 


valve for each pair of cylinders is connected with the | 


latter, and is worked from the driver's cab; these regulate 
or stop the escape of this compressed air into the open 
uir,and so the engine can be brought to a standstill at 








| transverse spring. This arrangement of the tender, more- 
over, permits of the taking of curves of 230ft. radius. 

The engine can draw, in addition to its own weight, 

85 tons on the maximum inclines of 6 in the 100; 120 tons | 





which is pivoted at the centre of the locomotive frame, as 
shown at I, Fig. 6, and attached to the system _by,the rod 8. 
It will thus be seen that the whole arrangement is such 


| that on encountering a curve, the foremost and hindmost 


of the coupled axles assume a radial position, and to avoid 
any inconvenience arising from the tender truck not parti- 
cipating in these adjustments, the transverse beam of the 
tender frame J, Figs. 4 and 6, is pivoted to a fixed point in 
the locomotive frame, the ends of this beam being con- 


| nected to the balance beam I by means of two thrust bars 


K and L, with the intervening lever M, in which there are 
holes to permit of adjustment for slight variations in the 


| running. In this way, therefore, the movements of the 
| tender truck on curves is also brought under the control 


of the balance beam I, and so it works in accord with 


| the radial axles. 


In order to bring the coupling rods under the influence 


| of the systems they are attached to a differential head O, 


carried on thedriving crank ; this head constitutes an equal 
armed lever, and as the two ends hold the coupling rods, 
P,, P., Fig. 4, it is obvious that the latter can follow the 
radial movements of the axles. Tue inclined position of 
the coupling rods is fully compensated by their being 
parallel to the arms of the axle-boxes A, and A,, Figs. 
4 and 6. 

The arrangements described suffice for fixing the 
position of the coupled wheels and their rods, but in 


| order to avoid the foremost and hindmost of these axles 


running counter to one another on small curves, where the 
displacement is great, the differential head O, Fig. 4, is put 
into connection with the lever system of the axle-boxes 
by means of the parallelogram Q, Q, attached to O at two 
points; whilst Q, Q, through the intervention of the 
plate R, is placed in connection with the parallelogram 
T, T, and at the other end the latter is attached—free to 
move—to the lever H, which is carried by the balance beam 
G, already mentioned. This arrangement, it will be 
seen, places the position of the differential head under 
the control of the radial position of the axle-boxes. 

So much, then, for the radiating scheme of this loco- 


on gradients of 4°5 in the 100 at a speed of from 5 miles | motive, which, judging from the fact that it has been 


to 6} miles per hour; but in the adhesion sections 19 miles | in use some time and is still adopted, must be assumed to 


ai hour is attained. The rail pressure on each pair of | give satisfaction. : 
| cated gearing of these locomotives would occasion frequent 


adhesion wheels does not exceed 8 tons, 


In fact, a suggestion that the compli- 
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KLOSE RADIAL LOCOMOTIVE—BOSNIA AND HERZEGOVINA RAILWAY 


derangement and repairs, has led the engineer, R. von 
Mertins, chief director of traffic on the Bosnian Railway, 
to comment on the remarkably easy running of these 


locomotives, and to publish some statistics of their run- | 
ning during the five years 1890-94, from which it may be | 
gathered that during 1894 nineteen of these locomotives | 


were in use; that they ran a total mileage of 436,335 
miles, averaging for each locomotive 22,965 miles ; whilst 
during the whole period of five years the annual average 
mileage per locomotive is 23,262} miles. The cost of 


repairs during 1894 of the nineteen locomotives was | 


£1180 13s. 6d., averaging per locomotive £62 2s. 94d.; 
making the average cost of repairs per locomotive mile 
0°7072d., the same factor for the whole period of five years 
being 0°6272d. To show the character of the injuries in- 
curred here are set forth those that happened in 1894 :— 


Jan. 15th. A coupled axle broke. 
Mar. 7th. Heated tender bearing. 

5, 23rd. Driving axle broke. 

», 20th. Driving axle broke. 
Apr. 20th. Crank pin loosened. 
July 17th. A coupled axle broke. 
Noy. 2nd. Heated crank pin. 


The breaking of the axles is attributed to irregularities 
of pressure on them, owing to the fact of the earlier 
lighter rails on the permanent way not having as yet 


all been exchanged for the heavier ones now introduced, | 


whilst the difficulties with the cranks is accounted for by 
their being pressed and not screwed on, as they will 
be in future. It must be remarked that the radiating 
mechanism has nothing to do with the transmission of 
power and that the other parts of the locomotive, about 
which sufficient may be gathered from the illustrations, 
are designed for the special object of providing as power- 
ful an engine as possible, with great heating surface, 
which, with a considerable wheel base, should have great 
stability, and be able to travel over the smallest curves 
108}ft. with safety. The arrangement thus secures very 
easy and safe running, even with high speeds. From 
Figs. 4 and 5 the following data may be gathered, inter 


aha :— 


Inches, 
Length between buffers or re 363 °18 
Height above rails totop of funnel ... ... ... 128 *34 
Length between each coupled wheel and driv- 
IN, git dos? Sp the Sy mise ani easy HES 59 -06 
Length between back coupled wheel and tender 
eet Bb Croc ban: “ues +, cee tes ayers 118 °12 
Length from front wheel to front of frame ... 53°15 
Length trom front of frame to end of buffer .. 21 *26 
Total width he ss i 78°74 
Se eee an en, os ear 29 -92 
Width between inner face of wheels 25 °62 
Wheel tire face aan’ Rabe” > 4°92 
Number of tubes 97 


On gradients of 7 in the 100 and a “speed of twelve 
miles per hour a gross load of 140 tons has been car- 


connected by rods to a system of three levers, attached 
to the frame of the locomotive; the two forward levers 
serve for adjusting the movements of the foremost and 
hindmost free-running axle-boxes, whilst the rearmost 
lever is connected to the balance beam, in this case placed 
under the cab, which connects the systems on both sides, 
and harmonises their working. It is a compound engine, 
the cylinders, &c., being inside ; but the valve chests are 
attached to the sides of the cylinders, and extend out- 
wards above the frame, so the valve gear is outside. The 
principal dimensions of this engine are :— 


Boiler :— 
Heating surface 667 ‘59 square feet 
Grate ne 12°91 : 
Steam pressure 12 atmospheres 
Engine :— 
Diameter of cylinders... 11°42 and 16°93 inches 
Stroke Sy eRe Ae if 
Diameter of driving wheels 43°31 ,, 
Wheel base Fee eo 4°27 feet 
= | ae 14°76 _,, 
Tractive power, about 1°70 tons 
Water storage ... ; 150 cubic feet 
Fuel ‘se nel SRE vats > eae 9 i 
Working weight of engine, about 21 tons 
tender ,, py 


It is for the 760 mm. (29°92in.) gauge, and the top of 
the funnel stands 10 83ft. above the rails; it is a little over 
26ft. long without the tender and 41ift. with. This is 
also built by Krauss and Co. 
something has been said about the Bosnian and Herzego- 
vinan railways, and rolling stock in general. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions gy our 
correspondents. ) 





THE METRIC SYSTEM. 


Sir,—Mr. Seller’s paper on the metre in your last impression 
comes very appropriately at this time to illustrate the grave 
mistake that is now being made in mixing up the two questions of 
a decimal system of measures and the standard of measure to be 
used, and showing that the metre is not a suitable measure for the 
standard, and is an inconvenient standard of length for mechanical 
work, 


The metre was originally fixed without reference to practical | 


| considerations of convenience and utility, but simply as a theoretical 


In a previous notice, | 


nomenclature these would be 1°968, 2°62, 2°756, 2°949, and they 
are so dimensioned on foreign engine drawings, even more cumber- 
some and inconvenient than in the case of the cylinders. 

The two standards of measure, feet and inches, afford a striking 
facility and convenience in mechanical work generally, as in loco- 
motives, inches for cylinders, axles, plate thickness, &c., and feet 
for wheels, frames, wheel-centres, boilers, &c. In the original 
proposal of the metre, an attempt was made to provide other 
units of measure by a pretty looking series of decimally arranged 
standards :—Kilometre, hectometre, decametre, metre, decimetre, 
centimetre, millimetre ; but this it was found would not work, and 
the standards are practically reduced to the two extremes, the 
kilometre of 1000 metres and the millimetre of ,45;th metre. Of 
these the kilometre—about ‘62 mile—is alone found a convenient 
and useful measure, the millimetre—,$,ths of an inch— being too 
small for general di i of inery, and not small! enough 
for fitting dimensions, as gauges and templates. y 

November 2nd. 








RAILWAY SPEEDS. 


Sir,—The letter which appears on page 439, together with the 
editorial note, prove that your correspondent ‘‘ C.” knows absolutely 
nothing about either working time-tables or engine drivers. 
“*C,” tells us, ‘‘ No railway driver cares two pins what times are set 
down,” Let me, therefore, quote Rule 270: ‘‘ The engine driver 
must regulate the running of his engine as accurately as practic- 
able, according to the working time-tables, so as to avoid extreme 
speed or loss of time,” The companies are, very properly, most 
particular that the drivers shall keep to the booked speeds, and | 
have known many cases in which drivers have kept time from the 
‘* start ” to the ‘‘stop,” but have been fined for breaking ‘‘ Rule 270,” 
by ‘not regulating their speed in accordance with the time-table.” 

It is not the fact, as stated by ‘‘C.,” that drivers lose six minutes 
from Carlisle to Shap, and if they did, they would be fined or 
cautioned under Rule 270. ‘‘C,” tells us he could fill a page with 
similar absurdities. I can only reply, ‘‘ Please don’t; ” the one 
letter, page 439, is quite sufficient for the engine drivers. Again, 
“C,” tells us that the article in THE ENGINEER ‘involves an 
entire misconception ;” but, as I have already shown, the article was 


| received by the drivers with ‘‘ cheers.” 


The sole point in the Preston matter is that to start from Wigan 
and run through Preston at 10 miles an hour, a distance of 154 miles 
in 16 minutes, is impossible. The jury became aware of that fact 
—by means of information in my possession—and came to the 
proper conclusion that: ‘‘ We do not consider the drivers entirely 
at fault, as it is perfectly clear that the distance they have to do 
from Wigan to Carlisle is far too great for the time allowed.” One 
of the jury afterwards informed me that ‘‘ the fact that the drivers 
were put to doan impossible task saved them ; and that if they had 


| been a minute before instead of a minute behind their booked time, 


| standard measure, with the idea of basing the measure on the | 
earth itself, irrespective of any minor considerations of utility. | 


Unfortunately this was subsequently upset by more correct measure- 
ments of the earth, showing that the metre was not really the 


| 100,000th part as intended ; and it has now consequently to be | 


referred to an authorised standard metallic measure, like other 


| standard measures, 


ried, even under unfavourable circumstances, whilst on | 


incline of 8}in the 100 at a similar speed, with a train with 
160 wheels, the drawing capacity amounts to 250 tons. 


Fig. 8 shows an application of the armed axle-box  ccoltladiatie lene ¢ eekateh 


| bersome and pene 


principle of obtaining radial position of axles applied to 


wheels much further apart and not coupled, and therefore | 
is much simpler. 


In this case the armed axle-boxes are 


| of and thought of as 5ft., 6ft., 7ft, 8ft. diameter, but in metre | 





A good practical illustration of the objection to the metre can 
be given from one branch of mechanical ‘engineering—locomotive 
engines. 


The cylinders are spoken of and thovght of as l6in., | 


17in., 18in., 19in., &c., diameter, but in metre nomenclature these | 


would be 630mm., 669mm., 708 mm., 748mm., and they are so 
dimensioned on foreign engine drawings. Now, 16, 17, 18, 19 are 
convenient figures to speak of and to think of, and convey simple 


and fall to convey a simple and definite 


comparison. As anotherillustration, the driving wheels are spoken 


the drivers would have been committed for manslaughter 
without the least hesitation.” In view of such facts as these ‘‘C. 
writes as if ‘‘ working time-tables” are filled up ‘‘ by ignorant clerks 


fancy, to adopt the 100,000th part of a degree of latitude as the | in a superintendent's office.” 


With reference to the interesting article, page 445, I am asked 
to say that the suggestion that some “liberty should be given to 
the driver as to what mile-post he passes at any particular 
moment” is highly approved both by the drivers and their society. 
There are great differences in engines of different classes, and also 
in engines of the same class ; and if a little liberty be allowed to the 
drivers it will be better and safer. The view I take is that if an 
express driver is not to be trusted to work his train to the best 
advantage with the engine he has, it is time either another engine 
or another driver was provided. CLEMENT E, STRETTON. 

Leicester, November 2nd. 





LOCOMOTIVES WITH LARGE COUPLED WHEELS. 
Sin,—I have read with amusement the letters, and especially 


res as 630, 669, 708, 748 are cum- | that of ‘‘ Outsider,” which have appeared in your journal on this 


subject, and think the time has arrived when the actual facts 
should be stated. Ay 9p 
The South Durham and Lancashire Union extension line to 
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‘ebay through Kirkby Stephen was nearing compietion towards 
the close of 1859, and the Stockton and Darlington Railway Co. 
__who were really the promoters- -considered that engines with 
bogies would be imperative for traversing in safety with 
passenger trains the many curves and steep gradients of a line 
‘hich has a summit of 13/8}ft. above sea level. So orders were 

Messrs. Rt, Stephenson and Co, for two bogie engines for 
this service. The cylinders were l6in, x 24in., and the coupled 
wheels were 6ft. in diameter. The tenders ran on six wheels, and 
the locomotives were furnished with the American form of cab-- 
then a novelty in Kogland—similar to those now supplied to all 
North-Eastern tender engines, They were numbered 160 and 161, 
poe from the official list now before me, were delivered in April 
and May respectively, 1860. They were named Brougham and 
Lowther. ‘They proved so successful in every way that the rail- 
way company ordered four more bogie engines from the same firm 
with 7ft. coupled wheels, A plain weather board took the place of 
the American cab. The steam pressure for all the six locomotives 
was 130 Ib, per square inch. The names, and numbers, and dates 
of delivery of these four are as follows :— 


leading 





given to 








162... Saltburn January 
163... Morecambe February, 1862 
164 .. Be t February, 1862 
165 .. Keswick March, 1862 





The Saltburn was sent to the Exhibition of 1862, and had plenty 
of admirers. All the locomotives came in practice fully up to 
expectation, and were noted as being very fast. The Belfast, on 


1 private trial passed six quarter-mile posts in seventy seconds. | 


My own experience of the Saltburn led to the belief that it could 
perform this feat and even something more. This engine was con- 
sidered by everyone who had to do with it to be the fastest of the 
class. All the six above named worked passenger trains for an 
average life of twenty-five years. 

In 1871 the traffic had largely increased, and with a view to 
obviate piloting over such heavy gradients, a new departure was 
made in the form of four passenger engines with leading bogies 
again outside cylinders— but this time l7in,. x 30in., and 7ft. 14in. 
coupled wheels. Circular slide valves were tried to reduce 
the friction consequent on long runs down hill with the steam shut 
off. They were made of brass, but did not give satisfaction, as 
the waste of steam was considerable with the varying expansion 
and contraction of the metal. These locomotives were built at the 


railway company’s works at Darlington, and were as below: 






Ne completed December, 1871. 
Noe a: August, 1872. 
No. 240, ea October, 1872 
No. 241, pe November, 187 


The boiler pressure was 1401). per square inch. 
Again, in 1874, they were supplemented by six more of the class, 
thus 








No. 1265, completed May, 1874 

No. 1266 aa July, 1874 

No. 1267 August, 1874. 

No, 1268, “9 September, 1874. 
No. 126%, ies November, 1874. 
No. 1270, December, 1874. 


” 
The steam pressure again 1401b. 

1000 had been meanwhile added to the Stockton and Darlington num 

» rake with the North-Eastern engines, thus 265 Stockton and 

ton became 1265 North-Eastern Railway. | 





No. 1267 in October, 1874, with a regular train of thirteen four- 
wheeled vehicles on a favourably straight and level stretch of line, 
attained without difficulty 744 miles an hour. The week after, 
with the same train and practically same load, it ran, without 
apparent effort, at 72 miles an hour. The 30in. stroke wasa source 
of wonder at that day, but it should be remembered that engines 
conveying heavy mineral trains over exceptional gradients on the 
Stockton and Darlington line had cylinders l7in. x 28in. and 5ft. 
coupled wheels, giving every satisfaction. The extra 2in. in the 
passenger engines was not, therefore, so extraordinary, and the 
real objection was in so extreme a length of stroke for quick run- 
ning. The ten long-stroked engines worked thus till 1876, when 
they were gradually altered to l7in. x 26in., still keeping the 
cylinders outside, but with plain valves. 

The late Mr. Fletcher, however, did not consider the outside 
cylinders or the form of bogie an advantage, and rebuilt them as 
six-wheeled engines, with l7in. x 26in. cylinders, with the slide 
valves hetween. In this form they have done for many years good 
work, especially on what is now the Central Division of the North- 
Eastern Railway. As the boilers and fire-boxes became worn out, 
larger ones have been supplied, and two of them—Nos. 1265 and 
1270—have had new cylinders 18in. x 24in. fitted to them, and 
with the improvement introduced of outside bearings to the lead- 
ing wheels, rank with the well-known 1463 class of express loco- 
motives, 

I would apologise for the length of this letter, and have cut it 
down wherever practicable to reasonable limits, without, I hope, 
destroying the symmetry of the whole description. My only 
excuse is that, in such a valuable paper as THE ENGINEER, it seems 
more than a pity when misconceptions creep in, for its readers are 
accustomed therein to expect simple facts, unvarnished with either 
prejudice or romance. EXACTITUDE, 

November 3rd. 





AUTOMATIC RAILWAY SIGNALLING. 

Sin,—Lieut.-Colonel Addison having recently emphasised the 
need for an automatic fog-signallirg machine, even if only as a 
substitute for fogmen until they can reach the spot, I am indebted 
to you for supplementing the very able article which appeared in 
vol. 82, page 38, of your issue cf July 10th, 1896, with a clear and 
lucid statement of the essentials of a machine in which confidence 
could be placed, 

I have had twenty years’ experience of railway working, and the 
fact that during that time I have examined almost every fog 
signalling device that has reached the trial stage will, I trust, 
justify me in asking you for space to deal with a subject which is 
daily becoming more pressing by reason of the increasing traffic on 
all the lines throughout the country. 

he demand for an automatic machine dates back to my earliest 
recollection, and I can recall many crude efforts of my own and of 
my fellow workers to solve the problem. Railway mien who, like 
myself, have had practical experience, know the great cost and 
dangers of the present system of fegging ; they know something 
of the anxiety of those who are responsible for the safe working of 
the traffic when the fogs come on suddenly, and the trains are 
passing along crowded lines without the protection the detonator 
affords. They know, too, the terrible strain put upon drivers, who, 
to quote your own description, have ‘‘to get cff the footplate to 
feel for the adjoining lines,” and consequently they have laboured 
t> evolve a machine which might at least have the merit Col. 
Addison stipulates for in his December report. 

Apart from the prestige such an inverftion would confer, there 
has al ways been present the stimulus of financial reward. The 
demand for the machine you describe is universal, and as we have 
in England alone nearly 20,000 miles of railway, and on an average 
there are five signals to each mile of line, including all terminal 
and other big yards, this would mean the bringing into use of at 
least 100,000 fog-signal machines. 

Bat up to the present the Woodhead machine is the best pro- 
Sued by arailway man. The Woodhead machine is excellent so 
f as it goes ; butit requires a man to work it, and in the absence 
. 4 man it is useless. It reduces the labour and saves detonators, 
ut in case of sudden fog it is not a substitute for the fogmen, and 
that 1s one of the essentials of an accident-saving fog-signal 
mailing, The North-Eastern Company's officials are also entitled 
ufc: credit for a simple machine operated by the signalman. 
ae Rogineer,” in vol, 80, page 319, objects to this because 

‘tional levers are required in tho signal-box, and they have to 





I do not attach much importance to the objection raised by the 
writer, ‘‘ Signal Engineer,” for, as I may claim to be one myself, I 
know that the additional levers are not a great item, and inter- 
locking could be arranged so as to compel the signalman to work 
the special lever over for every train movement. But the North- 
Kastern machine is only applicable to the home signal. It cannot 
be worked with accuracy for more than 100 to 200 yards, and, 
therefore, is not attached to the distant signals, which are usually 
700 to 1200 yards from the box. To my mind this is the great 
objection, as the distant signal is the key to the whole position, 
and it is at this signal that the driver should be warned. 

But if railway men have not produced the best machine in the 
market yet, it is in a measure owing to their persistent efforts and 
to the encouragement they have given to independent inventors, 
who have more leisure to develope ideas than railway men charged 
with important administrative works can possibly have, that we 
have now a machine that fulfils all the conditions mentioned in 
your article. 

let us see what the requirements are. Colonel Addison says 
that the machine must be arranged so that it can be brought into 
play instantaneously, either winter or summer, and you admit the 
need for this and stipulate: (1) That the detonators shall be on the 
rails as long as the signal is at danger. (2) That when a distant 
signal is on the home signal-post of another cabin, the detonators 
must not be withdrawn until both signals are off. (3) That 
directly a train has passed, another fog signal must be placed in 
position without waiting until the arm is replaced, (4) That the 
detonator must be exploded by the first wheel of the train. (5) 
That the machine must be so arranged that should the signal be 
placed at danger whilst the train is passing, the fog signal does 
not come into position before the a of the train bas passed. 

The only machine which so far adequately fulfils the require- 
ments you set forth was described in your issue of December 8th, 
1893. The Dixon machine was at that time in its infancy, and was 
burdened with springs which have now been entirely eliminated. 
It has, moreover, undergone a complete revolution in detail, due 
to the experience gained in actual practice. It is only necessary 
briefly to recall its main features, It differs from all other fog- 
signal machines in two cardinal points, One is the air cylinder or 
dashpot, which prevents the fog signal from coming into position 
before the whole train has passed, and so prevents premature 
explosion. This is an absolutely unique contrivance, and it answers 
well in practice, and moreover fulfils your No. 5 stipulation. 
Another novelty, and one to which | attach much importance, is the 
disconnection between the treadle bar and the magazine, so that 
no matter at what speed a train may be travelling, whether at 
eight or sixty miles an hour, the rate at which the radial arm 
swings round to clip the detonator is always the same. 

I have found that the absolute trustworthiness of the machine is 
due in a very large measure to these two points, and my experi- 
ence is, after having the machines under observation for a consider- 
able period, that they always give a report when the signal is at 
danger. 

It can be brought into operation at any moment during winter or 
summer, the detonator is always on the rails as long as the signal 
is at danger, and when a distant signal is on the post of a home 
signal of another cabin, the detonators are not withdrawn until 
both signals are off. The detonator is exploded by the first wheel 
of a train, and should the signal be put to danger whilst the train 
is passing, the fog signal does not come into position until the whole 
of the train has passed. It will thus be seen that, with the excep- 
tion of No. 3 condition, all the points mentioned as essential to a 
good machine are fully met in the Dixon. 

If the fogman was in attendance, in reference to your stipula- 
tion 3, and the signal was lowered and sufficient time allowed 
before the passage of the train past the signal, the fogman would 
remove the detonator from the rail. In most cases, however, this 
does not take place, as it is safer for the fogman to leave it on. 
The reason the fogman should withdraw the detonator from the 
rail, after the signal is lowered to safety, is that the explosion of 
the detonator shonld indicate that the arm is at danger, and con- 
sequently, if the signal has been lowered, and a train arrives and 
passes the signal, and the signal is not put to danger again, it is 
not right that the fogman should put the detonator on the line or 
leave it on, as the section ahead may be clear, and the signal left 
lowered for the passage of a second train. If the fogman failsto with- 
draw the detonator from the rail, the eignal having been previously 
lowered to the safety attitude, the detonator is exploded for no 
purpose, that is to say, wasted. But with the Dixon machine, 
when the signal is lowered to the safety attitude the detonator is 
withdrawn from the rail, and when the signal is put to the danger 
attitude again—and not till then—the same detonator is replaced 
on the rail; consequently no waste takes place and no false signals 
are given. What a mechanical fog-signal machine should be 
expected to do is to follow the movement of the arm, and to be 
identical with the position of the signal; that is to say, if the 
signal is at the safety attitude the detonator should not be on the 
rail, and if the signal is in the danger attitude it should be on the 
rail, and the movement of the machine in connection with a distant 
signal should be automatic, inasmuch as it very frequently happens 
that a distant signal is not lowered to the safety attitude through- 
out the whole time the fog lasts, yet every train that passes over 
the fog-signal machine at the distant signal and explodes the 
detonator should reset the machine immediately the last vehicle 
has passed clear, by putting another detonator on the rail ready 
for the next train, and this should take place without any move- 
ment of the distant signal arm at all. This the Dixon machine 
does, 

Those who know the precision and the regularity with which this 
machine works under the most trying conditions cannot wonder 
that it is being adopted by one railway company after another. 
It was tried for some time on the London and South-Western 
Railway, and is also now in use on the Great Northern, Man- 
chester, Sheflield, and Lincolnshire, Manchester South Junction 
and Altrincham, and is being put down on the Lancashire and 
Yorkshire Railway. 

I mention these facts so that you will see that now that we have 
a machine of real merit and utility, the managers and engineers 
of railway companies are making use of it, so as to comply with 
the reasonable demands made from time to time by the Board of 
Trade inspectors, and urged with force in the columns of your own 
and other scientific journals. 

My own view is that we should not seek to displace the fogman 
entirely. We should be content to have a machine such as the 
one described, in order that it may be instantaneously used in case 
of sudden fog until men can arrive. 

There is not the usual question of cost to interfere with the 
universal adoption of this machine. Apart from the prevention of 
accidents, which to my mind is the main consideration, the whole 
of the expenditure nezessary would soon be saved in detonators— 
withdrawn automatically from the rail when the signal is taken off 
—and in labour, which is always attended with serious danger and 
difficulty, as one man could attend to at least four machines 
fogging at four different points, in close proximity of course, 
whereas four men are now required to do the same work. Then, 
again, when fogs last, as they do occasionally, for days, the whole 
available strength at our disposal is not sufficient for our purposes, 
and it is only by keeping men out for an unreasonable length of 
time that we can deal with the traffic. I must here say one word 
for our fogmen. I have seen them out for a great number of hours 
in dense fogs suffering from the effects of exposure, fatigue, and 
strain, and yet keenly alive to their responsibilities, and discharg- 
ing their duties with care and completeness. They are a splendid 
body of men, and no one can be associated with them in their 
work without wishing to do all that is possible to lighten their 
duties, 

I do not hesitate to say that in this machine we have the most 
perfect mechanical contrivance yet produced for accomplishing 





rely on the signalman working this lever for every train, 


winter is now almost upon us—fogs, at least, are, and cne to some 
purpose—and after carefully considering your article, it seemed to 
me to be an opportune moment for directing your attention to 
a subject than which there is no more important either to the rail- 
way companies or to the public, who have a right to require that 
every precaution shall be taken, especially in foggy weather, in the 
interests of safety. Millions of pounds are invested by the rail- 
way companies in safety signalling appliances for clear weather day 
and night, yet in fogging appliances proper, hardly a million 
farthings have been invested by the United railways of Great 
Britain. What is the use of the enormous expenditure—rightly 
made too—of interlocking, block working, and union of lock and 
block, to prevent signalman making mistakes, when the driver in 
a fog cannot see the signal arm, the key to the whole position, and 
the fogmen are not getatable ? 

The travelling public of the kingdom owe far more than they 
imagine to the Board of Trade and their inspecting officers, and it 
is a fair question to ask, would 900 millions of passengers have 
been carried by our railways during the year 1895 with only five 
deaths, if it were not for the rules and regulations of the Board of 
Trade’ The one blot on the very high standard of excellence of 
the signalling of our railways is the absence of a trustworthy 
automatic fogging machine. If we wait for a machine to satisfi 
everyone’s criticisms we may wait for ever. The Dixon machine is 
far and away the best yet produced. I hold no brief for that or 
any other machine, but I consider the present system of fogging 
has not advanced with the times. It is clumsy, dangerous, 
frequently contradictory, and eminently unsatisfactory to every 
one concerned. Jounx P, O'DONNELL. 

Palace Chambers, Westminster, 

November 4th. 


SNODLAND BRIDGE. 


Sir,—As the controversy on which Mr. Stryde and myself had 
already commenced was continued in your last week’s issue by two 
other contributors, perhaps you will, as my name has been men- 
tioned by them, allow me to add some further remarks in addition 
to my last letter. In the first place, I am like your correspondent 
who signs himself ‘‘C, E.” in that I did not go in for the com- 
petition for this bridge. I knew nothing whatever about it, and 
did not know such a thing was in contemplation until I saw Mr. 
Stryde’s remarks on it in your paper of the 16thinst. Having 
seen his remarks, I naturally referred to the preceding number in 
order to see what the design was like, and on that I made my 
comments; and the initiated eye would see at a glance, without 
going into any calculations, that there was something wrong in the 
design, and, therefore, my object was to point out what I con- 
sidered to be serious defects in the design, and to which I adhere, 
for the law of gravitation and the principle of the lever must be 
obeyed in all such structures, and there is no getting over it. 

With regard to the letter signed ‘‘M. W. D.,” who states that 
if masonry piers were introduced—which, I presume, he means 
between the larger and the smaller spans—and of sufficient stabi- 
lity in themselves to resist the thrust from the larger span, then 
all the objections are overcome. Quite so. But these abutments 
are not in the design, andif he assumes them, then the entire 
bridge would consist of three bridges independent of each other, 
viz., one centre bridge and two side ones, each one capable of 
standing by itself, which, of course, would change the whole 
feature of the present design ; and if the bridge had been properly 
designed, none of these comments would have been necessary, 
and if the abutments were added, as suggested by ‘‘ M. W. D.,” 
they would be very massive, as they would be of great height, 
viz., 66ft., and, therefore, would add materially to the cost of the 
bridge. But, if these piers are not introduced, the ribs of the 
adjacent spans must have their versed sines reduced accordingly, 
and they must be heavily weighted with concrete, pig iron, or 
something else, or the ribs may be anchored to the ground by 
some means or other, in order to prevent them from rising 
upwards to resist the thrust from the larger span, and this would 
make a very awkward-looking structure ; and, in addition to this, 
these 2ft. diameter ribs in the small spans would have to be 
increased to 3ft. diameter, or the same as that in the larger span, 
or the strain per square inch would be considerably greater than 
that in the larger span, and this increase in the size of these tubes 
would have to be carried right down through all the other arches 
to the abutments, and this, again, would add materially to the cost 
of the bridge, and would, of course, affect the theory of its being an 
economically-designed structure. Now, in addition to what I have 
already stated in my last letter, as to the case of the large centre 
span being loaded with a live load, and the adjacent ones not so 
loaded, let us suppose, further, that either one of the adjacent 
spans should be also so loaded at the same time ; then, of course, 
this would add a thrust still greater to the unloaded adjacent span, 
and further distress it. Of course in a structure of this design, 
one is bound to take into consideration every conceivable case of 
unequal lcading, and in the case just mentioned this may arise. 

‘*M. W. D.” appears to have gone into the question carefully, as 
is shown by the large amount of formulz he has given ; but he had 
not considered that the thrust from the large span, in the absence 
of the abutments, must pass through all the smaller spans right 
down to the abutments, but has dealt with them as if they were 
independent of the thrust from the larger span, and the imaginary 
massive abutments already alluded to have, therefore, been obliged 
to be assumed, or I do not follow the latter part of his formule, 
and in the absence of these abutments, the versed sines of 15ft. 
in the smaller spans would have to be considerably reduced, and 
still further reduced if the dead load per foot run in the smaller 
spans is less than that in the larger span, and the diameter of the 
tubes must be increased accordingly, otherwise I do not see how 
the difficulty is to be overcome. 

It is, of course, impossible in a newspaper to discuss all the 
complicated questions arising in the design of such a structure ; 
one can only hope to be able to point out what strikes one as errors 
in the design, which, if not corrected, might lead to such mishaps 
as have, on more than one occasion, been the cause of the loss of 
many valuable lives. W. H. BIpper. 
Westminster, November 3rd. 





S1r,—Would you kindly allow me a small space in your valu- 
able paper to answer shortly the ‘‘contentious criticisms of your 
cautious correspondents,” who have so bluntly and boldly con- 
demned the construction’? I may say that I am very glad to see 
the subject so thoroughly ventilated, as it is instructive ; but from 
the data given in your description, and the small scale drawings, 
it has been impossible for anyone to arrive at a correct conclusion. 
They have assumed much, and in all cases have taken the unit of 
dead and live load in excess, Again, the versed sine of the 240ft. 
span is more than they take, and of the 120ft. span much less ; the 
small disparity in thrust is fully compensated for in another way. 
Again, on the question of cost, I doubt if the bridge could be 
designed cheaper, or at a less weight—12-‘2lcwt. per foot run, 
including all flooring, railing, bracing, foundations, and piers, 
these last being very tall, the centre of the bridge standing 75ft. 
above Trinity high water, clear to the underside of the main 
girders. In fact, the four centre piers weigh nearly as much as 
the centre arch. But it was found that the Medway Conservancy 
insisted on a clear headway of 75ft. above Trinity high water 
through the whole length of the centre span; a bowstring girder 
has, therefore, been substituted for the actual girder. Therefore 
all nervous2ess may now cease in the minds of your correspondents. 
I must not close without thanking ‘‘C. E.,” of Victoria-street, 
Westminster, for his letter in yours of October 30th, for the manly 
way he has stood up for fair play. Henry Woopnovse, 
Prince Arthur-chambers, Sir Thomas-street, 
Liverpool, November 2nd, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe ENGineEr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati: 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 

G.—The statement is an obvious error, too obvious a slip of the pen to 
need correction. 

T. W. (Stafford).—The figures 356 should be 8560; this gives the final 
result of 960. 

J. T. (Aston).—The temperatures of steam of pressures of 1501b., 200 Ib., 
250 Ib., and 275 lb., are 358 deg., 382 deg., 401 deg., and 409 deg., 
omitting fractions. 

J. 8. (Darlington).—We think your letter, as printed, is quite intelligible. 
The relation of grate surface to cylinder capacity has heen discussed in 
our pages repeatedly. 

R. anv V. (Westminster).—The regulations have not yet been issued. 
They were only sent out to public bodies and authorities for considera- 
tion. They will probably be issued early next week. 

W. H.—The steam blast has been tried to prevent slipping instead of 
sand, and has proved a total failure. On the Brighton line Mr. Stroudley 
used steam from the exhaust to lubricate the flanges of his leading 
wheels, and so facilitate their passage round curves, 

H. L.—We believe that a paragraph appeared in some of the Scotch 

newspapers describing an experiment carried out at Peterhead Harbour 

with oil as a means of stilling waves. We are unable to give you the 
date, perhaps some of our readers may be able to supply you with 
information. 

The two best books we know on guns and carriages are the 
“Service Treatise, 1893,” published by Eyre and Spottiswoode, 1¢s. 64., 
and “ Modern Artillery, its Progress and Present Position,’ by Lloyd 
and Hadcock, published in Portsmouth by Griffin and Co., we believe, 
and costing 18s. 6d. or 25s. 

F. T. G. (Bridgend).—Steel plates of all kinds, such as the blades of 
squares, are coloured by heat. They are made quite bright first, and 
then raised to the temperature necessary to give the required tint. 
Much practice and special heating arrangements are necessary to 
obtain a satisfactory result. 

8. H.—The delivery of water through a pumping main should be the 
same as through any other main. It would be useless, and even mis- 
leading, to give you any rule here; we must therefore refer you to 
Neville’s ‘Hydraulic Tables and Coefficients,’ a book which no one 
dealing with water supply should be without. 

C. T. (Brixton).—With proper burners 1 cubic foot of metropolitan gas 
per hour will raise one quart of water from 62 deg. to 212deg. That is 
to say, the thermal efficiency in practice of a foot of coal gas is 
300 British units, or, say, 50 per cent. of its theoretical value. Used 
on a large scale for heating baths, &c., no doubt the quantity of heat 
utilised would be somewhat augmented. 

Hus. (Rotherham).—We cannot see how a machine for forging driving 
wheels, however effective, could be made to pay. Nothing can be 
better than the cast steel centre which is completely ousting the forged 
centre. Besides, there is nothing in your system that was not donc 
years ago by Arbel, and before Arbel by Haswell, at the works of the 
Austrian State Railways, Vienna, with his hydraulic forging press. 

Cc. C.—In reply to this and many other correspondents who write in 
favour of a railway museum, we have to say that nothing would be 
gained now by the publication of letters which do not contain any 
practical suggestions. We shall be happy to give a place in our corre- 
spondence columns to letters which make feasible propositions as to 
where such a museum is to be established. whence the requisite funds 
are to be obtained, and many other questions which must be solved in 
some way before anything can be accomplished. 

A. McL. (Johnstone).—Portland cement stands heat and moisture fairly 
well. Thus, fcr example, the lower portions of marine boilers are 
lined with it to protect the rivet heads from “wash.” It is quite 
worth trying in your case. Use two of very sharp clean sand to one of 
cement. If there is space in the flue to cover the cement subsequently 
with loose bricks these will help to protect it from the heat. The 
proper course is to keep the water out of the flue by providing a drain, 
which will intercept it before it reaches the economiser chamber. 


ERRATUM. 
Page 445, in the article on ‘‘ Driving Wheels,” line 13, for ‘‘ few locomo- 
tives with the sMALLER cylinders,” read ‘‘ LARGER cylinders.” 
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MEETINGS NEXT WEEK. 

Tue Institution or ELectricaL ENGINEERS.—Thursday, November 
12th. Paper, ‘‘Telephone Trunk Lines,” by John Gavey, Member. 

CrystaL PAatace.—Wednesday, November llth, at 8p.m. Course of 
Victorian Era Lectures. ‘‘The Working Classes of Great Britain—Sixty 
Years’ Progress,” by Mr. George Howell, F.8S.S. 

Tar INsTITUTION OF CiviL ENGINEERS.—Tuesday, November 10th, at 
8 p.m. Papers, (1) ‘‘The Tower Bridge: Superstructure,” by G. Crutt- 
well, M. Inst. C.E.; and (2) “‘The Machinery of the Tower Bridge,” by 
Sam. G. Homfray, M. Inst. C.E. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, November 11th, at 7.40 p.m. Business :—({1) Minutes of the 
last General Meeting will be submitted for confirmation. (2) The ballot 
for New Members will then be taken. (3) The Discussion on Mr. J. F. 
Walliker’s paper on ‘‘ Notes on the Maintenance and Repairs of Marine 
Boilers,” will be resumed. (4) The Discussion on Mr. J. R. Fothergill’s 
paper on ‘‘Marine Boilers in reference to Efficiency of Combustion and 
Higher Steam Pressures,” will be resumed. (5) Paper on ‘‘ Water Gauges 
for High Pressure Steam Boilers,” by Mr. T. C. Billetop. 








DEATH. 


Ow the 28th ult., at Bournemouth, JoHn CarRTER Park, M.I.C.E., in 
his 65th year. Funeral on Monday, November 2nd, three o'clock, at 
Hampstead Cemetery. Friends kindly accept this intimation. 
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RAILWAY TRAFFIC AND ITS COST. 


THE enormous sums of money invested in our railways 
and expended in utilising them the complexity of the 
method of expenditure, and the involved nature of the 
details of expenses, render it very difficult, if not impos- 
sible, to arrive with precision at the cost of particular 
items. In a general way, it is quite practicable to arrive 
at certain figures concerning the larger items of expense. 
Thus, a railway company can without trouble say what 
the total money cost of fuel has been for any given year. 
But all attempts to divide the gross sum by way of 
charges on each department are beset with difficulties. It 
is next to impossible, for instance, to say what per- 
centage of the whole fuel bill should be charged against 
first-class passengers; or whether sheep or tea, beer or 
milk, represent the larger consumption of coal. Attempts 
almost without number have been made to get over the 
difficulty—after all, we fear, with but indifferent success. 
The last man to try is Mr. Price Williams. If he fails, 
eminent statistician that he is, who shall succeed? Mr. 
Williams recently read before the Royal Statistical 
Society a very clever paper on “ Railway Rates and 
Terminal Charges.” The workmanship of the paper is 
admirable ; it abounds in tables, and is profusely illus- 


Williams through this paper, to keep him in sight, and 
avoid being lost in the maze of figures, is more than we 
could hope to do; and even if we succeeded, we fear we 
could not guide our readers. We shall content ourselves 
therefore with the outskirts of the forest. Even then 
we shall find enough to deserve consideration and evoke 
interest. 

Leaving, then, other branches of the subject, let us con- 
sider what are the facts which Mr. Price Williams has 
collected concerning passenger traffic. It has been 
known for a long time that third-class traffic is the prin- 
cipal source of revenue as far as passengers are con- 
cerned of at all events the great railways north of the 
Thames. With none others does Mr. Price Williams 
deal. The figures he prints are remarkable and sug- 
gestive. It is noteworthy, however, that Mr. Williams 
rarely suggests. He leaves his readers to draw their own 
conclusions. He makes statements indeed ; but we are 
not quite sure that they are invariably accurate. We 
are disposed to think that he takes somewhat too narrow 
a view to do justice to his facts. Thus, for example, he 
is disposed to attribute to the general reduction of fares 
brought about by the Midland Company in 1873 the 
great development which the third-class traffic has 
experienced. But his own figures show that there has 
been another force at work. If we take the London and 
North-Western Railway, we find from a diagram that 
the number of first-class passengers carried per annum 
has always been comparatively small. Thus, in 1860 it 
only amounted to 1,911,757, and yielded a gross revenue 
of considerably over half-a-million—£594,956—equivalent 
to 6s. 23d. per passenger, and nearly 1s. 8d. per train 
mile. In 1875 it reached a maximum of 3,288,661 
passengers, with a gross revenue of £729,647, which, 
although amounting to only 4s. 5}d. per passenger, and 
11?d. per train mile, still left a profit of over £327,000, 
or just 35 per cent. of the gross receipts. In 1875, how- 
ever, came a great general reduction of fares. But 
instead of the reduction driving people into the first class, 
it enticed them into the third-class coaches ; the number 
of first-class passengers and annual gross receipts in 
1894 being considerably less than in 1860, ‘‘ with this 
great difference,” says Mr. Williams, “‘that whereas 
thirty-five years ago the first-class working expenses 
amounted to only about 444 per cent. of the gross 
receipts, and left the fair balance of profit already re- 
ferred to, the working expenses in 1894, although appor- 
tioned in precisely the same way, approximate very 
closely to the gross revenue, only a nominal balance of 
profit of £59,533 remaining out of a total gross revenue 
of £480,323.” The ruin of the second-class traffic was, 
however, far more complete. The second-class passengers 
on the London and North-Western Railway, who in 1871 
amounted to 8,281,000, and yielded a gross revenue of 
£867,099, or 2s. 1d. per passenger, decreased in 1875 to 
7,017,000, and the gross revenue to £549,295, or to 
1s. 63d. per passenger. ‘Since then,” says Mr. Williams, 
‘there has been a rapid and continuous decrease, both 
in the number of passengers and receipts, the number in 
1894 being reduced to 2,928,939, and the gross receipts to 
£240,300. Altbough the gross receipts per passenger 
in that year appear to have slightly increased to 1s. 74d. 
per passenger, the working expenses attributable to the 
second-class traffic exceeded the gross receipts by so 
much as £77,518, representing a direct loss to the com- 
pany of 64d. per passenger and 0°86d. per train mile.” 

Now it will not unnaturally be asked, perhaps, how it 
is known that the carriage of a second-class passenger 
represents a loss; and we confess that we are at once 
unable to answer the question ourselves, or to under- 
stand how Mr. Price Williams tries to do it. All depends 
on the sense in which the word “ attributable” is used. 
So many second-class coaches, or their equivalent, are 
run ina train. So long as these are filled, or supplied 
with a reasonable number of passengers, they must pay. 
Because it is clear that if it pays to carry a third-class 
passenger a mile for a penny, it must pay to carry a 
second-class passenger a mile for three halfpence. The 
only additional outlay represented by the second-class 
passenger is the extra cost of the upholstery and of the 
coach in which he is conveyed to his destination, and the 
carriage of the small additional quantity of luggage that 
is allowed him. If more second-class coaches are run 
than the company can fill, then the traffic department is 
to blame. Experience at Birmingham, Liverpool, or 
Euston any day and every day will show, however, that 
this is not the case. Indeed, it is quite well understood, 
especially at Liverpool, that the man with a second-class 
ticket who comes on the platform five minutes before the 
London train starts will be put into a first-class carriage, 
while third-class tickets find room in the second-class 
compartments. This is, we venture to hold with all due 
deference to Mr. Price Williams, one of those cases 
where it is quite impossible to prove that a certain class 
is worked at a dead loss. At least, we do not think that 
it can be seriously maintained that the difference in 
coaching charges— and there is really no other —- can 
swallow up more than a halfpenny per mile; and yet it 
must be so swallowed to make the second-class traffic a 
dead loss while the third-class pays. As we have said 
above, everything depends on the way in which the 
charges are apportioned. It has been said that it is 
possible to prove anything by figures. In this case, how- 
ever, we have no figures which explain how this inconceiv- 
able loss can have occurred. 

When we turn to the third-class traffic we see at once 
that the reduction of fares can have very little to do with 
its development. Mr. Price Williams holds that it was 
that reduction that ruined the first and second-class 
traffic. ‘It should be mentioned,” says Mr. Williams, 
“that up to the period of 1873, when the Midland Com- 
pany initiated the new departure in railway policy of 
carrying third-class passengers by all express and fast 
trains, quickly followed in 1875 by the abolition, by that 
company, of their second-class traffic, combined with the 
reduction of first-class fares to the level of those hitherto 
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sponding reduction in the first-class fares of all the other 
railways, the first-class passenger traffic of the London 
and North-Western, and, in fact, of most of the other 
principal English railways, continued to increase, and 
the revenue derived therefrom was fairly remunerative.” 
Now, we are quite unable to understand why a reduc- 
tion in the cost of a first-class ticket, say, to Liverpool, 
should be followed by a reduction in the number of such 
tickets sold. The same thing holds good of the second- 
class. In point of fact, the reduction of fares had very 
little effect on the first or second-class traffic, while the 
third-class traffic underwent an enormous development, 
mainly, we think, because third-class fast trains were 
run for the first time. When, moreover, we come 
to examine Mr. Williams’ figures we find that the 
first and second-class traffic was at its best insignificant, 
and in no way adequate to the wants of a great commer- 
cial nation. In 1860, on the London and North-Western 
Railway the total number of third-class passengers was 
in round numbers 7} millions, of second-class 5} millions, 
and of first-class two millions; or, in all, but 15 millions 
per annum. In 1895 the third-class passengers alone 
reached the enormous number of 63,000,000, or more 
than four times that of all three classes taken together 
thirty-five years ago. Surely it is not right to assume 
that all this is due to a reduction in fares, an improve- 
ment in rolling stock, and an acceleration of speed ? 
These things are not so much causes as consequences. 
The travelling public of 1895 is not of the same generation 
as that of 1860. The modern desire for movement; the 
wish for change of place; the alterations in the habits 
of the people are mainly accountable for the develop- 
ment, not of third class as compared with any other class 
of traffic, but for the enormous augmentation in the 
number of journeys run. The social element; the pro- 
gress of the people in wealth and intelligence, it is to 
these things that we must look for the explanation of the 
facts ; and those who are content—far be it from us to say 
Mr. Price Williams is content—to see in 60,000,000 of 
third-class passengers nothing more than a great economic 
event, the result of a liberal policy on the part of our rail- 
way companies, entirely fail to realise the significance of 
facts, and are going through the end of the nineteenth 
century with their eyes shut. It is not too much to say, 
indeed, that the improvement in coaching stock has 
followed, and not preceded, the desire to make railway 
journeys. Thus we find that on certain lines which 
shall be nameless, the numbers carried still increase 
month by month, while the pitiful rolling stock becomes 
more dirty, inadequate, and decrepit daily. 

We do nct, be it understood, undertake to maintain 
that the railway companies have done nothing to induce 
people to travel. and are in no way to be credited with 
the increase in numbers. Far from it. On the whole 
they have pursued a liberal policy, and it is indisputable 
that the reduction in rates brought about by Sir James 
Allport had a powerful effect in stimulating movement. 
All that we urge is that we must not attribute to the 
reduction in fares alone the enormous development which 
has taken place in the passenger traffic on our railways. 
Ninety per cent. of all who travel by rail now travel third- 
class. The gross passenger revenue of the English and 
Welsh railways is £24,000,000 per annum, and of this 
nearly 83 per cent. comes out of the pocket of the third- 
class passenger. Something remains to be considered as 
to the way in which this money is earned. This we shall 
reserve for another occasion. We have said enough, 
perhaps, to show that the conditions of environment, to 
use a biological term, are so complicated that it is 
extremely difficult to arrive at just conclusions concerning 
the cause, rise, and progress of any particular or 
individual phase or phenomenon of railway work. In 
truth, the railways of this country are inseparably mixed 
up with all the operations of our daily life, individual 
and national, and we have to take count with a multitude 
of influences when we seek explanation of seemingly 
simple facts. 


COAL PRICES IN SOUTH WALES. 


THE movement for the regulation of coal prices in 
South Wales, or the limitation of the sale, as the 
member for Merthyr prefers to call it, has entered upon 
a new and what certainly seems to be a more practical 
stage. While the only proposals before the coalowners 
were the ‘‘ Suggested Terms of an Alliance” put forward 
by the colliers’ delegates, with their unmitigated pro- 
scription of the middleman-merchant. and exceedingly 
frank proposal to boycott the undercutting coal-seller, 
nothing more than an academic discussion, conducted in 
good-humoured tolerance, was to be expected on the 
coalowners’ side. The intervention in the controversy of 
Mr. David Thomas, himself a large colliery proprietor, 
though not a member of the Coalowners’ Association, 
would appear to have given the question a more im- 
portant aspect in the eyes of a considerable body of the 
employers. And then it came to be known that even from 
the coalowners’ point of view Mr. Thomas did not stand 
alone. A third scheme for the prevention or penalising 
of underselling was propounded by Mr. Edward Jones, of 
Messrs. Partridge, Jones and Co., a representative of the 
masters on the Sliding Scale Committee, and presumably 
as well versed in the effects of rate-cutting upon the 
owners’ profits as upon the wages of the men. There 
are, therefore, three panaceas for a condition of things 
which everyone in the coalfield unites in condemning as 
unsatisfactory, if not mischievous; and as they agree 
only in their object, and differ widely in their proposed 
methods, it is evident that this intricate problem is one 
not to be solved off-hand. Mr. D. A. Thomas’s plan 
was first seriously considered by the Cardiff Freighters’ 
Association, which approved its aim, but could not 
accept all its details. That body referred its con- 
sideration to a strong committee, consisting of 
coal agents and merchants, and including representa- 
tives of collierics outside the Coalowners’ Association. 


Sliding Scale Committee assembled in Cardiff, under the 
presidency of Sir W. T. Lewis, and devoted nearly the 
whole day to the consideration of the three proposals for 
disposing of the underselling difficulty once and for all. 
The task was Herculean, and though all were apparently 
agreed that something required to be done, no one 
seemed to be convinced that either of the plans before 
the meeting would accomplish the desired end. Ulti- 
mately, as in the case of the I’reighters’ Association, a 
committee was appointed—a committee representing iron 
and steel works’ collieries as well as steam-coal owners 
to formulate a practical scheme, possibly by picking the 
plums out of the other schemes, and to report to the 
General Committee at the earliest possible date. 

The ball the workmen set a-roiling may, so far, be said 
to have gathered volume as it rolled; but we have the 
best reason for saying that it would be a mistake to 
assume that the outcome of the agitation is taking the 
form the authors of the “Alliance” desired, or Mr. 
Thomas hoped to see as the result of his free-lance pro- 
posals. We have in a former article examined the work- 
men’s ‘‘ Suggested Terms,” and may now pass them by 
with the remark that they are entitled to more credit than 
their representative in Parliament for seizing the right 
moment for opening debate upon a weighty and very 
puzzling question. Mr. Thomas, however, kept his special 
remedy so long the secret of his bosom, that no opportu- 
nity has been offered until now for discovering what he 
really means. He does not, let us hasten to say, make 
shipwreck on the rocks which have proved the ruin of 
many another well-intentioned project to amend the 
laws of trade by artificial means. He does not propose a 
direct restriction of the output, or an irreducible mini- 
mum of price at the pit bank or the port. He has got 
the ‘‘ Westphalian Syndicate” system on the brain, if 
the term may be permitted; he has been refreshing his 
memory of the North of England coal combination which 
existed up to 1844; and with no common deftness he com- 
bines the two as the foundation of a piece of machinery 
which, no doubt, only needs to have its working power 
demonstrated in order to evoke general admiration. 
There is to be a combination, of course, but it is not a 
combination of greedy capitalists. Mr. Thomas is careful 
to explain that to the extent to which coalowners bind 
themselves together, to the same extent the wage earners 
under the Sliding Scale will benefit also. More than 
80 per cent. of the coal export from South Wales is sup- 
plied by about twenty firms. Let these and such 
others as will join them unite together, and from their 
books determine what has been and what shall be their 
monthly output. Let them next sign a self-denying 
ordinance, in the form of a binding agreement for twelve 
months, pledging any colliery exceeding its allotted pro- 
portion of the total output to pay a penalty of 2s. 6d. 
per ton into a pool, to be divided among the coalowners 
who honestly stick to their bargain. ‘ The effect of 
this,” says one inspired commentator, “will be that 
when a coalowner approximates to his assigned limit he 
will—to cover himself in respect of the penalty— demand 
a higher rate per ton for excess sales, and thus will 
strengthen the market directly an increased demand 
begins to manifest itself.’ 1t looks beautifully simple 
—nay, quite seductive—on paper. But the member for 
Merthyr, as a colliery proprietor who has had his troubles, 
particularly with his fellow-coalowners, does not exactly 
agree with his interpreter as to the simplicity of the 
work of putting his plan into operation. The pretentious 
airiness of the remark does not conceal his recognition of 
a danger when Mr. Thomas says: ‘“ Some little difficulty 
may be experienced at the outset in agreeing upon the 
present respective outputs; but if the matter be ap- 
proached in a conciliatory spirit, and with a real desire 
to give the scheme a fair trial, the difficulty will be 
readily overcome.” 

With perfect consciousness of the mischief done by 
unfair competition, especially by selling under market 
rates while professing to maintain them, we confess 
we fail to see how the Coalowners’ Association can delve 
out of these very raw materials a better system than they 
have now, or stricter regulations than they are at present 
empowered to enforce. Mr. Thomas should be supposed 
to know something of the new, the changed conditions of 
the oversea coal trade, unless, indeed, his Parliamentary 
duties have otherwise absorbed his attention. The 
newest pits are the largest, and they are the pits which have 
every incentive and interest to increase their preduction. 
They are already, as is well known, subject to a number 
of natural or accidental restrictions on supply. The preva- 
lence of easterly gales in the Channel, a lack of tonnage at 
the ports, or, not unfrequently, a want of wagons at the 
colliery sidings, may be instanced for the nonce, and our 
own columns have shown that the great Ferndale collieries 
were recently only working three days a week, while the 
Dowlais Navigation pits have been stopped by a silly 
strike, which, if the miners had been willing, might have 
been settled by the arbitration of a day. These, and, say 
the Albion and Llanbradach, are typical collieries of the 
most modern kind. They, according to the scheme of 
Mr. Thomas, are to be allowed to estimate for them- 
selves the amount of their monthly output. Some of 
them, and many others, are pits still in course of rapid 
development. It must be assumed that, even at the 
existing low rates. it pays them to go on working and 
developing. In fact, the greater the output, with a given 
equipment, the greater the profit, so long as the coal 
finds a purchaser. Would it be wonderful or surprising 
to find the owners in such cases exercising their 
imagination a little, rather than their arithmetic, in 
setting down what they considered their fair propor- 
tion of Mr. Thomas’s “aggregate monthly output?” 
The penalty is absurd on the face of it, to a practical 
colliery manager. What is the use of ordaining penal- 
ties which cannot be legally enforced? ‘But men 
of honour would pay,” is it said? The very argument 
used in support of the penalty clause is that it is directed 





Bat a more significant step, as it seems, was yet to be 
taken, Last Saturday the employers’ section of the 





against men without honour, who habitually spoil the 
market by making secret contracts at less than current 


quotations. The subject, however, is now in safe hands 
The commission to formulate a practical scheme foy 
ensuring ‘‘a more regular and equitable working of the 
whole of the collieries of the district” is entrusted to Sip 
William Lewis, Mr. E. P. Martin, of Dowlais, Mr. Edward 
Davies, of the Ocean Collieries, and Barry Railway, ang 
various prominent menin the trade. We need not discugg 
Mr. Thomas further, or the suggested ‘ Alliance,” or the 
unpublished plan of Mr. Edward Jones. We await the 
report of the Coalowners’ Committee with sympathetic 
interest, and so doubtless will all the people connected 
with coal in South Wales. 


WATER GAUGES AND MARINE BOILERS. 


One of the earliest lessons learnt by those who haye to 
do with boilers, their firing, or management in any way, 
is that unless enough water is at all times inside thei 
they will blow up. We hold it to be certain that this know. 
ledge causes more mental trouble and worry than any 
other connected with the working of steam machinery, 
hot bearings not excepted. This is peculiarly true of 
marine boilers in general, and it has a specially forcible 
application in ships of war, and it is right that it should 
beso. The naval marine boiler has unfortunately earned 
a bad character which it thoroughly deserves. If it is difti- 
cult enough to prevent disastrous leakage when there ig 
plenty of water in it, what must it be if the supply is 
suffered to become a little short, or is delayed even for a 
few seconds? It is well known that liberties may be 
taken with Lancashire, and even with locomotive boilers, 
the worst that happens being that the lead plug begins to 
leak. But anything of the kind occurring to a marine 
boiler under forced draught would be at once followed by 
a catastrophe. 

Now it is clear that the longer a boiler can run without 
feed-water being pumped into it, the greater are the 
prospects of safety, and the less the vigilance required in 
working it. A Lancashire boiler, fired in the usual 
leisurely fashion, may run for an hour without feed, and 
at the end of that time the water will still show in the 
glass. We may contrast this with certain Admiralty 
boilers, which empty a half full gauge glass in seven 
minutes. We do not now speak of torpedo boat boilers, 
which are very special. The catastrophe on board the 
Blake directs attention forcibly to the subject, and should 
not be suffered longer to pass unnoticed. The first 
essential in boiler working is to have means of accurately 
determining the water level. That the existing methods 
are not satisfactory seems to be demonstrated in the 
case of the Blake. We say ‘‘ seems,” for we are not at 
all sure that the catastrophe really proved anything of 
the kind. The evidence, however, was remarkable. It 
will be remembered that one water gauge on the boiler 
which gave way was examined and blown down a very 
few minutes before the collapse of the uptake crown plate. 
This gauge was in good working order; at all events no 
attempt was made to prove that it could not tell the 
truth. But the result of the Court Martial was such that 
it was evident that nothing would have satisfied the Court 
that the water level was correct but the evidence of both 
the gauges with which the boiler was fitted. Far be it 
from us to say that the Court was not right. Marine 
engineers and boiler makers do not know everything, and 
the lesson taught them on this point will not, we trust, 
be thrown away. Here, then, we see that although a 
gauge on one end of a double-ended boiler showed plenty 
of water, yet that the water level toward the mid length 
of the boiler was, according to the Court, at least 10in. 
lower, and this while the position of the ship would not 
explain a difference of a couple of inches of level between 
the two ends. We may, perhaps, be excused if we 
submit a problem to our readers which we are ourselves 
unable to solve. Suppose that the engineer in charge, 
both gauge glasses being in perfect order, finds that one 
is half full, while the other is empty, what course should 
be pursued? Which of the two gauges should he 
believe ? 

We elsewhere illustrate gauges so constructed that 
it appears to be impossible for the india-rubber 
packing rings to get into the glass tube. This is an 
excellent feature, no doubt; but there must already be a 
multitude of gauges in use wherein the same end is 
secured though not perhaps automatically, so to speak. 
In a word, if the tube is sufficiently long to be packed 
at all, the rubber cannot get into it. But according to 
the evidence, the gauges on board her Majesty’s ship 
Blake must have, one and all, been exceptions to this 
rule. Indeed, we are presented with the extraordinary 
spectacle of one of her Majesty's ships going to sea on a 
trial trip with all, or nearly all, the water gauges in such 
a condition as can only be explained on the assumption 
that the engineers, and leading stokers in charge of the 
fire rooms intended to commit at once murder and suicide. 
We may be excused, perhaps, if we regard the picture 
drawn at the Court Martial as somewhat highly coloured. 
Great stress has been laid, not for the first time, on the 
fact that there was not a full bore gauge, that the rubber 
ring had probably closed the tube. It seems to have 
been forgotten that the cocks of gauges are frequently 
partly closed in order to steady the level of the water 
within them; and that so long as a gauge can be blown 
down, the smallness of the openings admitting steam and 
water to it will little, if at all, affect the accuracy of its 
indications. We have no reason to think from the 
evidence that the gauges on board the Blake could not 
have been blown down, and every reason to believe that 
they must have been. If they had been quite blocked up, 
this would have been impossible. The conclusion cf the 
Court must, however, be carefully borne in mind in 
future. It is, that in all cases both the gauges on a boiler 
ought to be kept in perfect order. To this no possible objec- 
tion can be raised; but it doesnot follow that one gauge 
cannot tell the truth, and neither should it mean that 
gauge that can be blown down, and takes its steam and 
water all right afterwards, is out of order to such an 
extent as to indicate water when there is none in the 
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moreover, that the uptake crown coming 
in no way an unusual event; that the 
ides of the combustion chamber, as well as the 
sice*  chowed evidence of overheating; and that on 
anise a asions tube ends had given the trouble which 
previous vs have done with double-ended boilers, we 
they always have done W\ 4 ; + we 
cannot say that we are satisfied that the catastrophe was 
the result of any shortness of water that the gauges 
‘ould detect. It appears to us to be, on the whole, more 
hable that the boiler had plenty of water in it, and 
‘ wrong from whet may be termed natural causes. 
leaving the question of gauges on one side, we may 
ttention, perhaps with advantage, to the out-of- 
the-way and inconvenient places in which they are often 
fitted. We have in mind one of her Majesty's ships, in 
which the gauges are placed, not on the boiler fronts, but 
on the sides, between the boilers, in a place where they 
are most difficult of examination or access, to say nothing 
of their being kept well out of sight. Possibly to mention 
this is enough. ‘ ¥ : 

The smaller the quantity of water in a boiler above the 
highest point of the heating surface the greater the risk. 
It is very commonly assumed that the time during which 
a boiler will run without feeding bears a direct relation to 
the whole body of water within it. This is, however, 
very misleading. Thus, for example, a water-tube boiler 
of the Yarrow or Thornycroft type may contain not 
more than one-fifth as much water as a Scotch boiler of 
the same power, and yet it may be able to run longer 
without feed-water, because it has a greater quantity of 
water over the highest point of heating surface. A loco- 
motive boiler holding several tons of water may be ruined 
by a few minutes’ neglect, the evaporation of a few 
vallons sufficing to lay the fire-box crown bare. The great 
body of water elsewhere in the boiler does not suffice to 
save this portion. In daily practice, of course, a depth 
cf Bin. to Sin. is kept over the crown. In some 
of the old Admiralty boilers, which resemble the 
locomotive boiler in a way, it was found necessary 
to work with so little water in order to avoid priming, 
that the most incessant vigilance was necessary, and the 
position of the engineer in charge of two or three such 
boilers was in no way enviable. Things have been altered 
for the better of late, and none too soon. Finally, we 
may point out that while the presence of many tons of 
water, as in the Scotch naval boiler, will not enable it to 
run for any considerable period without feed, on the other 
hand, the circumstance that water-tube boilers contain 
very little water need not of necessit place them in a 
worse position than the Scotch boiler. As we have said, 
it is not the total quantity of water in a boiler, but the 
total quantity that must be boiled off before the heating 
surface is left dry, that determines how long or how short 
a time a boiler can run without feed. It may, perhaps, 
be said that a boiler should never be tried in this way; we 
admit the force of the remark. Still we have known 
cases when a feed valve gagged and had to be taken out 
and replaced; an injector would not start at once, or a 
pump refused to catch hold of its water. When such 
things happen, the engineer is grateful for small mercies, 
and likely to congratulate himself on the possession of a 
boiler which will not blow up if the feed is shut off for a 
quarter of an hour. 
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Das Wesen des Erfindens. Von E, Caprratne. 
Leipzig: Gustav Fock. 1895. 

A sHort time since the question of ‘* What is an 
Invention ?” was discussed in our columns, and the 
result showed the existence of considerable interest, in 
addition to a wholesome diversity of opinion, upon the 
subject. The present volume deals with the matter in a 
more extended fashion, or rather with the cognate point : 
How do inventions arise ? or How is creative mental 
activity exercised? The answer is somewhat of the 
following character: With the exception of fine arts and 
polities, where novelty is essentially conditioned by 
personality, invention is not necessarily the outcome of 
genius or happy accident, but is within the power of any 
average mental ability, supposing that ability to be 
exercised in a systematic manner, keeping in view the 
object to be attained. and more particularly considering 
continuously the methods adopted by previous workers 
in the same field, in order that the resulting ‘‘ Novelty” 
may not prove to be one already in use, or, at any rate, 
previously described. How much disappointment attends 
the path of invention irregularly pursued—in Germany 
and probably elsewhere—is evidenced by the records of 
the Imperial Patent-oftice, where, out of 172,000 applica- 
tions, patents have only been granted in 79,000 cases, and 
of the latter number only 1 in 100 has been thought to 
be sufficiently valuable to be kept alive for ten years. 
That the initial disappointment is entirely the fault of 
the inventor we must, however, be permitted to doubt, 
as the disturbing influence of the official examiner, whose 
functions may not always be exercised with the com- 
pletest wisdom, has to be borne in mind. For example, 
we find in a footnote on page 102 that the author can 
refuse a patent for the porcelain igniting tube in gas and 
petroleum engines on the ground that it was indistin- 
guishable in principle from lumps of fire-brick that might 
be similarly applied. On the other hand, the substitution 
of porcelain for brass in coffee mill hoppers was held to 
be patentable. The author dwells very persistently 
upon the value of generalised representations of 
mechanical and other technical combinations, show- 
ing their continuity in development, as guides to 
the seeker after improvements, considering such 
aids to be preferable to more elaborate text-books, 
for which, and for the professors who write them, he does 
not appear to have much regard, as evidenced by the 
following paragraph on page 17 :—*‘ There are specialists 
of renown who have accomplished no work other 
than an unnecessary increase of the literature of their 
Speciality; and by another instance, where a highly- 
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placed technical dignitary repeats a statement that “a 
farmer named Mercer in Webster County, Georgia, is 
still using a plough that has been in the possession of his 
family for 150 years, when he might have learnt from 
any agriculturist or implement maker of moderate experi- 
ence that a plough, when properly used, can hardly be 
expected to last for twenty years.” A set of illustrations 
of elementary combinations could, the author thinks, be 
given in twenty to thirty plates for those of purely 
mechanical character, with twenty to thirty more for 
physical and chemical subjects. A sufficient guide to the 
contents of the millions of published writings on technical 
matters might also, by systematic indexing or cataloguing, 
be brought within the compass of thirty to fifty volumes. 
As an example of the illustrative series proposed, one of 
them, representing the essentials of different forms of 
valves upon a gas or waterway, is given at the end of the 
book, in which more than eighty different kinds of valve 
are represented, apparently as developments from two or 
three fundamental forms. This is suggestively arranged, 
but, in the absence of any description, it is not clear 
whether the order followed is based upon considerations 
of design only, or whether historical evidence has also 
been taken into account. This is a matter of some con- 
sequence, as in the event of a disagreement between 
the two methods, probably the latter would by most 
persons be considered as decisive. 

The most interesting part of the book will, however, be 
found in the third chapter. where, under the heading of 
‘* Practical Examples of Systematic Invention,’ the 
author describes the line of thought which he has followed 
in the development of several new contrivances in different 
branches of physical science, among which those relating 
to the graphic representation of musical performances, 
and a method of increasing the speaking power of tele- 
phones and similar instruments by the use of reeds 
vibrated under the influence of electro-magnetic currents, 
are the most fully considered. These are excellent 
reading, and we feel that we should be doing the 
author an injustice by attempting to reproduce them 
here, and the more so as without the accompany- 
ing illustrations their bearing might be misrepre- 
sented. We can, therefore, only recommend those of our 
readers who may be interested in surveying the ground 
where metaphysics and physical science meet, and able to 
use the book, to obtain it, and not to be repulsed by the 
somewhat unattractive literary form which appears to be 
inseparable from the “ purified” German language now 
current. 

Apart from its autobiographical interest, the book seems 
to bear out the impression conveyed by such incidents 
as the quarrel between the university and the technical 
school, the criticisms of Professor Riedler and the like, 
that the German system of technical instruction is far 
from being the perfect thing that we are constantly 
invited to consider it to be by public speakers here, both 
laymen and experts. What may be the cause of this dis- 
content is not to be determined off-hand; but we are 
inclined to think that one of the principal reasons is that 
the requirements of productive industry in Germany 
cannot now be readily met by the agency of poly- 
technic schools, or even laboratories, as was formerly the 
case; and that in future the development may be more in 
the direction followed in England and the United States, 
the works training being likely to increase in preference to 
the greater specialisation of the schools. However this 
may be, it will be well to keep the actual state of things 
in mind, as the points we have alluded to are systemati- 
cally ignored by speakers engaged in promoting the use 
and abuse of polytechnics at the present time. 








INSTITUTION OF MECHANICAL ENGINEERS. 


On Wednesday evening the autumn meeting of the 
Institution took place, and two papers were read, of the 
first of which we give an abstract on page 465. It 
described some experiments, and the apparatus used in 
conducting them, on a locomotiye running between Man- 
chester and York, fitted with steam jackets on the cylin- 
ders and covers. The general feeling was that the Institu- 
tion was indebted to the authors of the paper, but that 
the experiments were foredoomed to give very little 
useful information. The jacket was formed by boring 
out the cylinders and putting in liners, leaving a space of 
only jin. between lining and exterior. The connection to 
the indicators was long and indirect, and the drain tanks 
were on the buffer beam platform, much above the 
jackets. The experiments confirmed the results of numer- 
ous others by Willans and others, but were not experiments 
on properly-designed jacketed cylinders. The Committee, 
however, seemed to have thought that something might 
be learned from them, but the results are not much 
more encouraging to the Research Committee than some 
of those which have previously been carried out under 
their auspices. The second paper read was by Lt.-Col. 
English and Mr. Bryan Donkin on “Transmission of 
Heat from Surface Condensation through Metal 
Cylinders.” 

A lengthy discussion of the report of the Research Com- 
mittee on the value of the steam jacket on locomotives 
took place after its reading by the secretary. Mr. 
Aspinall, Locomotive Superintendent of the Lancashire 
and Yorkshire Railway, who kindly placed the locomotive 
experimented upon at the service of the Committee, 
reminded the meeting that the experiments were con- 
ducted as long ago as 1894, and that it was a matter of 
considerable difficulty to ascertain results correctly, under 
the conditions of working which had been encountered. 
Speaking of the indicator diagrams placed before the 
meeting, he thought they were very bad, particularly as 
to initial pressure. This was due to water in the indicator 
pipes. He had since taken diagrams from the same 
engine, with the indicator fitted directly on the cylinder, 
and the initial pressure was odualderebly higher. Refer- 
ring to the method of counting the revolutions ef the 
engine, Mr, Aspinall said for testa such as thoge under- 





taken, Boyer’s speed recorder was preferable to the 
counter, as the speed could be obtained exactly at the 
period when the diagrams were taken, instead of taking 
the average over a longer period as with the counter. 
In connection with the subject of jacketing, the speaker 
said that he had tried a system of drawing hot smoke 
gases at a temperature of 400 degrees round the cylinder, 
but this had not given satisfactory results. 

Mr. Johnson, Locomotive Superintendent of the 
Midland Railway, asked Mr. Aspinall whether he in- 
tended to apply the steam jacket to all his engines, and 
was understood to say that the value of a steam jacket 
on a locomotive was small compared to that of hot air. 
Mr. Michael Longridge thought the paper taught very 
important lessons, but he could see no reason why the 
coal consumption should differ so much in the trials. 
Possibly the method of conducting the observations was 
responsible for this difference. He drew attention also 
to the great difference in the weight of ashes and clinker 
drawn from the ash-pit and fire-bars on two trips of 
similar length, viz., 17°6 and 22°9 respectively of the coal 
consumed. In conclusion, he advanced the opinion that 
a superheater in the smoke-box would give better results 
than a steam jacket, an opinion with which Mr. Johnson 
was afterwards understood to concur. 

Mr. Halpin, in the course of some very pertinent 
remarks, said the condition of working locomotives were 
very favourable to steam generation and evaporation in 
the boiler owing to the vibration which took place, and 
released the globules of steam as quickly as they were 
formed on the plates. This would explain the apparently 
high evaporative efficiency referred to by Mr. Longridge 
as deduced from the figures given in the paper. Mr. 
Halpin mentioned various experiments which showed 
very high evaporative duty by locomotives, some reaching 
eleven units per horse per square foot per degree difference 
of temperature, and he referred to papers in the “ Pro- 
ceedings ” which showed that the high duty was usual 
with locomotive boilers. With the dry humour which 
often characterises his remarks, he said with respect to 
the jackets and the diagrams that the results would 
perhaps not be the same if the cylinder was jacketed with 
water instead of steam, a supposition which seemed 
probable from the arrangement of the jacket, drainage 
tanks, and pipes. He thought that with the high piston 
speeds of the locomotive the value of a steam jacket 
was not likely to be great. 

Mr. W. Worby Beaumont, referring to a remark in the 
first part of the paper, said if the water measurement 
was absolutely correct as stated, the uncertainty as to 
case was of little importance. Referring to a remark let 
fall by Mr. Aspinall, that ‘“‘ next to ammeters nothing 
could lie like a steam engine indicator,” said if the 
indicator told the same lie throughout the whole of the 
experiments, the diagrams would not affect the accuracy 
of the results. He thought that the figures obtained as 
regards steam consumption per indicated horse-power, 
afforded another proof of the high economic efficiency of 
the locomotive, and it would interest electricians, who so 
very much over-estimated the consumption of coal per 
indicated horse-power when recommending the use of 
electric locomotives. Another speaker threw out the 
suggestion that Mr. Aspinall might throw much further 
light on the value or otherwise of the steam jacket for 
locomotives if he would give an engine so fitted a pro- 
longed trial of, say, twelve months, and compare the 
coal consumption with that of the ordinary Lincolnshire 
and Yorkshire engines. 

Professor Hudson Beare. in the course of a brief reply, 
said experiments on the buffer beam at sixty miles an 
hour were difficult, but the errors of the indicator did not 
vary materially during the tests, so that the comparative 
results would not differ largely. Mr. Bryan Donkin, in 
thanking Mr. Aspinall for placing the engine at their 
services, said he hoped that if this gentleman was about 
to build a compound locomotive he would allow them to 
conduct another series of tests from which better results 
would ensue. 

The President, in proposing a vote of thanks to the 
authors, asked Mr. Johnson to fit up a locomotive 
with jacketed cylinders, when perhaps Mr. Donkin and 
Professor Beare would again carry out a similar series of 
tests. 

The second paper above mentioned was then read, and 
a discussion ensued. The paper down for reading was 
on ‘ Breakdowns of Stationary Engines,” by Mr. Michael 
Longridge. 








SIR HENRY BESSEMER. 





OwrnG to one of those extraordinary errors from which it 
would appear that no newspaper can claim exemption, tke 
obituary notice of Mr. Allen, which appeared in our last 
impression, contained the words, “Sir Henry Bessemer has 
died.” The author of the article in question, a valued contri- 
butor, committed a mistake in all good faith which he is the 
first to regret. The few lines in which the mistake occurred, 
by a curious accident, escaped editorial correction, a circum- 
stance which we sincerely deplore, consoling ourselves with 
the assurance, however, that the mistake was almost too 
obvious to need correction. We are delighted to avail our- 
selves of the opportunity to assure our readers that Sir 
Henry Bessemer is in excellent health. We trust, and our 
readers will echo the wish, that Sir Henry may long be 
spared to the world for which he has done such great things, 
and enjoy that leisure which he has so amply earned. 








As some surprise has been expressed at the business- 
like way in which the work of repairing Whitehall is being pushed 
forward by night and day gangs, and everything being done as 
though the work were worth doing, it may be mentioned that the 
London County Council has nothing to do with the work. Some 
people have thought that the Council was mending its ways as well 
as its roads, and teaching its men that they have sometimes to 
think of other things than the clock striking the hour to leave the 
scene of work, or the voice of the agitator, [t is, however, tot the 
case, The work is being done by the St, Martin’s Board of Works 





under the supervision of Mr, Mason, their engineer, 
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EXPERIMENTS WITH EXPLOSIVES IN FRANCE. 


THOUGH melinite has been manufactured for some time 
past by the French Government with a view to its ultimately 
superseding other explosives for heavy ordnance, the effects 
of the new explosive are yet far from being accurately known 
when employed upon a large scale. In order to afford a 
comparison between melinite and ordinary gunpowder, the 
Minister for War decided upon carrying out some experi- 
ments, and the site selected was a narrow valley of rocks 
known as the Ravin des Combes, formed by the Cevennes at 
the point where they terminate on the right bank of the 
Rhone, about seven kilometres from Avignon. This region is 
eatirely deserted, with no other trace of vegetation than a 
little scrub, and so inaccessible that the detachment of engi- 
neers appointed to carry out the experiments were occupied 
a twelvemonth in surveying the site, constructing a road for 
the conveyance of the explosives to the temporary barracks, 


and making pathways to the top of the rocks where the | 


mines were to be laid. Three shafts were dug at about 
109 m. from each other. Equare in form, they had a width 
of 80 cm. and a depth of 8 m., and at the bottom of each was 
made a large chamber capable of holding thirty barrels, each 
c2ataining 50 kilos. of ex- 
plosive. The chambers 
were dug into the side of 


| have obliged other and highly respectable firms to hold aloof. 
| Some of the old firms did not like to see the younger ones 
coming to the front with their new inventions, dash, and 
‘go,’ forgetting that they must not only protect their trade, 
but promote it.” 
Connected with the exhibition some important competi- 
tions are held. In regard to the malting barley, Mr. H. 
Stopes, one of the judges, declares it to be a great success. 
The collection of samples affords, in his opinion, absolute 
proof that this country can still grow superb barley, suitable 
for making the finest malt and beer. The Norfolk series are 
so excellent that the judges were puzzled to know in which 
order to place them. Mr. Flin, another of the judges, men- 
tioned that the winner of the champion prize was the winner 
last year of the second prize in his county class. He has a 
small farm of 200 acres, and the bulk was quite equal to the 
sample. There are 169 English entries in this competition, 
among the exhibitors being Lord Ellesmere, the Marquis of 
Hertford, and Lord Harris; and of the thirty-four foreign, 
ten are from Denmark; a sample comes from Cairo, there is 
another of Saale barley, and a few others of Ouchac and 
Smyrna, Californian, Chilian, Moldavian, Tripoli, and barley 
grown on th northern coast of Asia Minor are also entered. 





the ravine, so as to have 
a solid mass of rock, about 
8 m. in thickness, above 
them. Two of the mines 
were exploded the same 
day. One of them, the A 
mine, had been filled with 
1500 kilos. of gunpowder, 
21d the other, the C mine, 
w.th 1250 kilos. of melinite. 
‘The mines were surrounded 
by sentinels at a distance 
of 500m. to prevent any- 
one from approaching 
them. In the presence of 
Colonel Duval - Luguierce 
and Commandant Delort, 
who superintended the ex- 
periments, and of several 
officers, the A mine was 
exploded by electricity from 
the temporary barracks. A 
deafening report was heard, 
followed by the noise of 
the falling rocks, and im- 
mediately rose an enormots 
column of smoke, which 
slowly floated away like a 
cloud. The effects of the 
explosion were consider- 
able. The peaks overlook- 
ing the A mine had been 
thrown down and pulver- 
ised, and the paths were 
covered several yards thick 
with the broken rocks. In 
the place of the mine was 
a large hole, and the 
opposite side of the valley 
was covered with rocks, 
some of them of about a 
metre cube. The whole 
appearance of the ravine 
had been changed. No 
vibration was felt at a 
distance of 500 m., nor was 
the sound of the explosion 
heard at Avignon. About 
an hour afterwards the C 
mine was exploded with 
1250 kilos. of melinite. It 
was more violent than the 
preceding one, and the 
noise was distinctly heard 
at Avignon, while the 
vibration was felt 500 m. 
away. The destruction 

was terrible. The mass 

displaced was, perhaps, 
not much more than in the case of the gunpowder, but the 
rocks looked as if they had been ground inamill. There 
were very few pieces even so large as the fist. Some of the 
effects were interesting and inexplicable. On the opposite 
side of the ravine the thick débris was deposited in such a 
way that it seemed to have been blown there by three 

parallel jets. All around the mine the rock was filled with 

cracks and fissures, so that the slightest touch caused it to | 
detach and fall to the bottom of the ravine, where it split | 
into small fragments. Three days afterwards the B mine | 
was exploded with 1000 kilos, of melinite. The mine opened 

like a volcano, sending up a column of smoke to a great | 
height, and the rocks fell around it with a noise like 

thunder. The rocks were not pulverised to the same 

extent as in the explosion of the C mine, but, never- 

theless, the destruction wrought was very great, and, as will 

be seen from the accompanying engraving, which is repro- 

duced from the French Journal, L’Jilustration, the ravine 

presents an appearance of great confusion. 











THE BREWERS' EXHIBITION. 


THE eighteenth annual exhibition and market of machinery, 
appliances, and produce used by brewers, maltsters, distillers, 
wine merchants, manufacturers of aérated waters, &c., was 
opened at the Agricultural Hall, Islington, on Saturday last, 
and closes to-day. Speaking generally, the show is quite as 
interesting as most of its predecessors; but, from an engi- 
neer’s point of view, suffers considerably by the withdrawal 
of some of the best known firms during recent years, on the 
plea that a triennial exhibition would suffice for trade pur- | 
poses. It does not come within our province to enter upon | 
a discussion as to which of the two factions has right upon its 
side; but it may not be out of place to quote a few remarks 
on the subject recently made by Mr. Dale, one of the pro- 
moters of the shows. He says:—‘‘ Two years ago there was 
a desperate effort made, which was continued last year and 
also this year, simply to compel us to run this exhibition 
every third year. I much regret the line adopted by the 
people who desired it, because, having stayed away, they 











A MELINITE EXPLOSION 


It has teen remarked that almost the only defect in our 
English barleys this year is in the damage done to the 
kernels in some samples by their having been threshed too 
closely or improperly. In the hop competition, which is 
is only in its second year, there are, in spite of the exigencies 
of the weather, thirty-two entries, which, however, represent 
a much larger assortment, as the samples were subjected to 
a preliminary selection. An aérated water competition has 
also met with very considerable success. 

Coming to the machinery and appliances, it may be stated 
at once that there is little to call for any special attention. 
Brewery engineers are conspicuous by their almost complete 
absence; while the exhibits of aérated water machinery 
makers bear such a striking similarity in design in most 
cases that it would be an invidious task to make a selection. 
The exhibit of Messrs. Buxton and Thornley, of Burton-on- 
Trent, is worthy of notice. It comprises a complete cask- 
making plant, including the necessary stave-dressing and 
hacking machine, chiming and crozing machine, and a 
machine for “‘ smuggling,” jointing, and boring. Mr. Robert 
Boby, of Bury St. Edmunds, has an interesting display of 
brewers’ machinery, including a foreign barley dresser, a 
rotary malt cleaner and polisher. Messrs. J. Crowley and 
Co., Limited, Sheffield, show chaff and turnip-cutters, and 
Messrs. H. Pontifex and Sons, Limited, London, have a very 
extensive miscellaneous exhibit. Amongst other exhibitors 
of brewers’ plant, mention should be made of Messrs. 
Nalder and Nalder, Limited, for a malt-dressing plant; 
Messrs. R. Ramsden and Son, London; Messrs. Henry 
Bamford and Sons, Uttoxeter; and W. Rainforth and Sons, 
Lincoln. 

Amongst the comparatively few firms showing mineral 
water making machinery, mention should be made of a 
duplex beer, carbonating, and filling machine for screw- 
stoppered bottles, made by Messrs. Ryder. This ma- 
chine is intended for filling, carbonating, and stoppering 
two bottles of beer simultaneously. By means of a lever 
on the right-hand side, the bottles are placed in an 
oblique position and charged with the required quantity of 
gas and beer; afterwards they are moved into a vertical 
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top, and by means of a single downward movement of this 
lever, the screw stoppers are inserted. Messrs. Chapman 
and Son, Birkenhead; and Mr. C. E. Beavis, Bristo| are 
also exhibitors in this department. ; 

Mention should not be omitted of an ingenious tap fo, 
beer barrels, made by Messrs. Myer and Joyce, of Hereforg 
This is fixed within the head of the barrel, and the cask, on 
arrival from the brewers, only requires the insertion of ‘the 
spout, which is also a key, and upon turning this the 
liquid is allowed torun. The one movement of the spout 
also opens a vent passage in the plug communicating with 
the inside of the tap of the barrel, closing it again when the 
tap is shut off. 








IMPROVEMENTS IN LEAD-LINED IRON PIPING, 


Owrna to its durability, smoothness, and non-corrosive 
property, lead is probably the most suited of all known piping 
material to domestic purposes. A great drawback, however 
to its universal adoption is its weakness and the amount of 
labour involved in jointing and fixing pipes of this material, 
These objections removed, lead stands practically without a 
rival. 

Messrs. Brighton and Venning, of 32, Victoria-street, 
Westminster, have applied themselves for some time past to 
the production of piping of cast iron of light section, pro. 
vided with a lead lining, which, so far as it has been adopted, 
has given very satisfactory results. By special machinery 
they insert into the cast iron sheil a liner of lead in such a 
manner that the liner and shell are practically separate, the 
only means of securing the two being at the ends of each 
length. By this system the iron pipe supports and protects 
the lead, and as the lead in turn preserves the interior of the 
pipe from contact with moisture, and therefore does not 
corrode, a smaller thickness of iron and lead respectively 
may be used than when the materials are used separately, 
The ends of the piping, either straight or bent to almost any 
curvature, are provided with socket or spigot joints, as shown 
in the accompanying sectional illustrations, Figs. 1 and 2, so 
that by simply introducing the spigot end of one pipe into 
the socket of the other, a joint can be “run” with 
little difficulty, certainly very much less than in the old. 
































fashioned method of wiped joints. One of the illustrations 
ig. 1—shows the spigot and socket apart, and Fig. 2 
shows the lead liners fused by running in the molten lead. 
A machine somewhat similar to those employed in bending 
copper pipes has been devised by the inventors for giving to 
the lead liners the desired curvature to fit them to standard 
cast iron bends. This machine, in addition to the ordinary 
bending rollers capable of adjustment, is provided with a 
sort of revolving hammer, which enters the bend and is in- 
tended to hammer or force out the material from the inner 
to the outer radius, the object, of course, being to produce a 
bend of equal section. This piping has been severely tested 
under trying circumstances as regards changes of tempera- 
ture, with a view to ascertaining its reliability, and has given 
excellent results. 
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ENGINEERING Society, Kine’s Coiiece, Lonpoy.—A_ general 
meeting of this Society was held on Tuesday, October 27th, Prof. 
F. Ky Hulme in the chair, when Mr. R. C. Simpson read a paper on 
the ‘‘ Rifles of the British Army.” After a short historical sketch 
of the gradual progress in the manufacture of small arms, the 
author described in succession the ‘‘ Enfield,” “‘ Linder,” ‘‘ Martini- 
Henry,” ‘‘ Lee-Metford,” and ‘ Lee-Enfield” rifles, pointing out 
the contrast between the different types, and illustrating his 
remarks with specimens of the different types. 

toyAL INsTITUTION.—At the general monthly meeting of {the 
members of the Royal Institution, held on November 2nd, it was 
announced that the Christmas lectures, specially adapted for 
children, will this year be given by Professor Silvanus P, Thompson, 
F.R.S., his subject being ‘‘ Visible and Invisible Light ;” and it 
was reported that the managers had elected Professor Augustus 
D. Waller, M.D., F.R.S., Fullerian Professor of Physiology for 
three years, the appointment to date from January 13th, 1897, and 
also that the managers had appointed Dr. Alexander Scott, M.A., 
D.Se., to be Superintendent of the Davy-Faraday Research 
Laboratory of the Royal Institution, the directors already appointed 
by the managers being Lord Rayleigh and Professor Dewar. 
After the meeting the members inspected the new rooms which 
have been lately added to the library of the Royal Institution, 
through the munificence of Dr. Ludwig Mond, F.R.S., which 
rooms will provide increased accommodation for the members on 
the occasion of the Friday evening meetings. 

THE INSTITUTION OF CIVIL ENGINEERS.—The following Medals 
and Premiums were presented at the meeting held on Tuesday, 
November 3rd, 1896.—Telford Medals and Premiums to H. Riall 
Sankey, late Capt. R.E., Prof, J. A. Ewing, F.R.S., M.M. Inst. 
C.E., J. O. Arnold, G. H. Hill, M. Inst. C.E., and F, E, Duckham, 
M. Inst. C.E. Telford Medal and Manby Premium to the Hon. 
R. C. Parsons, M.A., M. Inst. C.E. att Medals and Telford 
Premiums to Jeremiah Head, E. L, Corthell, M A., D.Sc., MM. 
Inst, C.E., and C. F. Jenkin, B.A., Assoc. M. Inst. C.E. George 
Stevenson Medals and Telford Premiums to G. F, Deacon, W. 
Adams, and W. F. Pettigrew, MM. Inst. C.E. Telford Premiums 
to John Dewrance, Assoc. M. Inst. C.E., and A. I’, Bruce, M, Inst. 
C.E. Manby Premiums to B. Donkin, M. Inst. C.E, and Alan 
Brebner, B.A, Assoc. M. Inst. C.E. Crampton Prizes to 
Hammersley Heenan, M. Inst. C.E., W. Gilbert, Wh.Sc., Assoc. 
M. Inst. C.E., T. Wrightson, M. Inst. C.E., H. F. Parshall, Assoc. 
M. Inst. C.E., and D. T. Jarintzoff, Imperial Russian Navy, Assoc. 
Inst. C.E. Trevithick Premiums to A. W. Szlumper and C. A. 
Rowlandson, MM. Inst. C.E. And Miller Prizes to W. 0. Leitch, 
jun., A. S, Butterworth, E. 8S. McDonald, 8S. Thow, J. Scott, 





position by means of a counterweighted lever at the 
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BELA VON GONDA. 


Cc s we have published in Tue ENGINEER" of 
he im dene works of the Danube and the removal of 
: as = Gates, we have referred to the part played in this 
tie .b Mr. Bela von Gonda; and, indeed, for the articles 
Wablished in 1894 we were indebted to him. In our recent 
2 sa of the completion of the works we mentioned that 
ager been the recipient of well-earned honours, the 
ae Francis Joseph having conferred upon him the 
Order of the Iron Crown, one of the prominent Orders of the 
kings. We now publish a portrait of Mr. Bela von Gonda, 
= . ‘whom so much of the difficult work at the Iron Gates 
me other cascades has devolved. ; : 
Bela von Gonda is the offspring of an old Hungarian family, 
and was born on December 28th, 1851. Having graduated 
at the Polytechnic Institute at Budapest in 1875, he was 
subsequently employed during two years by one of the largest 
companies regulating the river Tisza. He visited the Agri- 
cultural Academy during one year, with a view of increasing 
his knowledge in that sphere, while in 1877 he founded an 
agricultural and technical professional journal called the 
Gazdasigi Mérnik, which since that time has been con- 
tinuously under his administration, and is the channel of all 
technical information in Hungary. In 1882 Mr. Bela von 
Gonda confined himself entirely and exclusively to profes- 
sional literature, being the editor of the agronomical part of 
one of the most prominent Hungarian papers. In 1852 he 
received & call by the Hungarian Government to accept a 
position as chief engineer in the Technical C ouncil, where he 
was one of the referees of the Department for River Correction. 
A larger sphere for his skill and ability offered in the year 
1889, when the Minister of Public 
Works, Gabriel Baross, entrusted the 
technical councillor of the Ministry 
with the management of the works of 
the Iron Gates. In this capacity he 
took active part from the beginning 
to the end; he lent a helping hand in 
the planning as well as in the man- 
agement of the works of the regulari- 
sation of the Iron Gates, and was 
sent to Germany in 1889 for the pur- 
pose of making studies with reference 
to submarine blasting on the Rhine. 
As the immediate councillor to the 
Minister, he had influence upon the 
carrying out of the works. In 1892 
he represented the Hungarian 
Government at the International 
Inland Navigation Congress at Paris, 
where he assisted as one of the vice- 
presidents of the Congress. On this ° 
occasion he published a very elaborate 
report of the regularisation of the 


In the 


Iron Gates, which received very 
appreciative acknowledgment from 
the members of the Congress. The 


Government delegated him in the 
same year to visit France and Ger- 
many to study systems of towag« 
there in use, with a view of applying 
the same on the Iron Gates 

In 1894 he took part in the Navi- 
gation Congress at La Hague as one 
of the chief secretaries. Bafore this, 
in 1893, @ special department was 
created in the Ministry for the super- 
vision and management of the navi- 
gation for the correction of the Iron 
Gates, and for the construction of 
docks. At the head of this depart- 
ment Bela von Gonda was placed, and 
in this position he was a strong factor 
in forming the new Hungarian 
Steamship Co., and also in creating 
the Dock Company and the Ship- 
building Company at Fiume, and in 
enlarging and promoting the harbour 
interest. In 1896 he received another 
mission to visit foreign countries for 
inspecting the larger systems of docks, 
as the building of docks in Budapest 
is contemplated by the Government. 

Besides his regular duties, he has 
shown large activity in professional 
literature, and besides many articles 
that appeared in many foreign and 
similar periodicals, he published an elaborate work in 1895, 
upon the life and occupation of Paul Vasarhelz, the first 
engineer of the Iron Gates schemes, who died in 1876, and 
whose portrait appeared in Tue ENGINEER in 1894 in the 
articles referred to above. Lastly, Bela von Gonda published, 
on the occasion of the festive inauguration of the Iron Gates, 
an extensive volume on this world-renowned piece of engineer- 
ing work. This has been published in the Hungarian, 
French, and German languages. It is entitled, “ L’Amelior- 
ation des Portes de Fer et des autres Cataractes du Bas 
Danube,” and is published at the printing establishment 
‘ Orsziiggyiileési Ertesité,” Budapest. It will thus be seen 





that Bela von Gonda—to give his name as it is given in | 


this book—has in comparatively few years played various and 
conspicuous parts, and has mixed literary work with practical 
engineering much more than is common in England. 








THE DUDLEY POWDER PNEUMATIC GUN. 


In the “ Proceedings” of the United States Naval Institute 
18 an account of the Dudley Powder Pneumatic Gun. If we 


World’s Fair at Chicago three years ago. 
system has been fired in the presence of General Miles, who 
pes commands the United States army, the Board of 
Jrdnance and Fortification, and Commodore Sampson, Chief 
of the Bureau of Ordnance. The object of the gun is to 
Project shells charged with high explosives safely. It is 
urged that the Zalinski dynamite gun is hampered with so 
ered complicated accessories, due to the application of steam, 
a Ah practical value is greatly interfered with. The 

pt vey gun claims the simplicity of an ordinary piece. It 
a of a main barrel, from which the projectile is dis- 
charged, and two side barrels for the generation of powder 
gas. A powder charge is fired at the breech end of one, and 
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the gas generated forces its way through an opening at the 
front end of the second side barrel, and passing backwards 
down it, enters the main barrel at the breech, and drives out 
the projectile. It is claimed that the cushion of air thus 
provided is sufficient to enable any explosive to be fired in 


the shell with safety. The mounting and sighting fittings | 3 
| could contemplate the launch of a vessel with so much 


appear to be worked out more completely than is usual in a 
design which is still in an early stage of development. 

At the official trial five shells, each charged with 13 lb. of 
explosive gelatine, were fired to sea, and exploded at about 
1900 yards range, and are reported to have carried well. 
Shortly afterwards, however, the main tube was ruptured by 
the explosion of a shell in the bore. This is attributed to 
the bad action of an experimental fuse. If so, this illustrates 
the evil of having two elements under trial together. It 
masks the character of the result obtained. To say that it 


| entertained at lunch in the drawing-office of the shipyard, 


Mr. Archibald Gilchrist presiding, amongst those present 
being Sir Donald and Lady Currie, Sir John Muir, Sir 
Andrew McLean, &c. The latter, in proposing ‘Success to 
the Dunolly Castle and the Castle Mail Packet Company,” 
said it was a very long time indeed since owners and builders 


| equanimity and pleasure, because for a very long time trade 


had been so bad that owners asked launches to be delayed, 
whereas now they could not get them fast enough to enable 
them to participate in the spurt of freights It had been a 


| long lane of bad trade for both, and he hoped we had seen 
| the turning now, and that we might have a long period of 
| good trade, good freights, and plenty of shipbuilding. In 


proposing “The Trade and Prosperity of South Africa,” Sir 


| John Muir said the South African trade had progressed by 


was the shell, and “not the gun which exploded,” is pure | 
nonsense. The gun claimed to discharge shells so gently | 


that they would not be thus prematurely exploded, and the 
only excuse must be found in something unnecessarily sen- 
sitive in the fuse. 

Speaking generally, we do not doubt that a powder charge 
with a long cushion of air would move a shell much more 
gently forward than without it. What has to be shown is 
that the gain in safety more than compensates for the loss 
in power, and still more the complication and increased size 
of the piece. 








NEW CASTLE LINERS FOR CAPE SERVICE. 


Wepnyesbay and Thursday of this week saw two important 


| additions made to the Castle Mail Packet Company’s line of 


BELA 


VON GONDA 


steamers trading to the Cape. The Dunolly Castle was 
launched on Wednesday from the yard of Messrs. Barclay, 
Curle and Co., Clydeholm, Whiteinch, and the day following, 
the Fairfield Shipbuilding and Engineering Company, Govan, 
launched the Avondale Castle, which is the third steamship 
launched this year from the same yard for the Castle Mail 


| Packet Company. The weather on Wednesday was unplea- 


santly cold, and there was a thick fog overhanging the Clyde, 
notwithstanding which there was a very large attendance of 
spectators interested in South African affairs. The launch 
took place at noon, half an hour after the time appointed, 
Mrs. Moltana performing the naming ceremony. The 
vessel is a single screw steamer, constructed of steel, and 
classed 100 A 1, at Lloyd’s. She has a double bottom for 
water ballast throughout, three complete decks, a full poop, 
long bridge, and top gallant forecastle. Her principal dimen- 
sions are :—Length, 382ft.; breadth, 46ft. 3in.; depth, 30ft.; 
and gross register tonnage about 4150 tons. She will be 
fitted with machinery supplied from the engine works of the 
firm at Finnieston. 


| sion principle, with all the latest improvements, the cylinders 
being 264in., 44in., and 70in. diameter, with a stroke of | 





; | piston of 4ft. 
remember rightly, one of these guns was exhibited in the | t 
A gun on this | 


Her boilers, three in number, will be of large 
dimensions. 
enable the vessel to steam from England to the Cape in 
twenty-two days. The vessel will be lighted throughout by 


The propelling power has been designed to | fe 2 
| Sir Robert Rawlinson, K.C.B., although prevented from being 





| copper. 


electricity, and while every consideration has been given to | 
the facilities for loading, stowage, and discharging of cargoes | 


of every descriptions. Saloon and state-room accommodation 
will be provided under bridge-deck for about thirty persons. 


cabins will be provided replete with every comfort, also hos- 
pitals for both sexes, a surgery, and all the sanitary arrange- 
ments recommended by the emigration authorities. 


gerating plant and chambers will also be provided for, dealing 


| with the food carried on board. 
After the launch of the vessel, the launch party were | that may be required. 





leaps and bounds, and Sir Donald Currie, one of the most 
astute men in it, had all along been determined to share in 
its prosperity. If Sir Donald had placed the order for the 
ships which were now completing on the Clyde, now instead 
of a year ago, the delay would have cost him £50,000, or 
£60,000, or £70,000. 

The Avondale Castle, launched on Thursday from Fairfield, 
closely resembles the Tintagel Castle, sent off the ways from 
Fairfield two months ago, and now undergoing completion in 
the builders’ wet dock. Her dimensions are 440ft. length, 
50ft. breadth, and 33ft. depth, with a gross tonnage of about 
5600 tons. 

Although the Avondale Castle and her predecessor the 
Tintagel Castle are neither so large nor intended to be so 
swift as some of the other vessels belonging to Sir Donald 
Currie’s fleet, they give promise of being amongst the safest. 
The record of the Castle Mail Packets 
Company was recently sadly broken 
by the deplorable loss of the Drum- 
mond Castle, but as Dr. Elgar pointed 
out in a speech following the launch 
of the Tintagel Castle, precautions of 
more than ordinary kind have been 
adopted in the construction of the 
new steamers. A double bottom the 
whole length of the vessel and sub- 
division of the hull by water-tight 
bulkheads has been adopted as a 
matter of course; but after every- 
thing had been designed that was 
considered necessary, Sir Donald 
Currie saw an opportunity of making 
the vessels still safer, and arranged 
for additional bulkheads beyond what 
the builders had intended. The ves- 
sels, of course, fully meet the require- 
ments of Lloyd’s Registry for their 
highest class, and have been built 
under special survey of the Society’s 
officials. There are three priucipal 
decks, two of which are steel plated 
underneath the wood plank. 

Above the upper deck there is a 
full poop, long bridge, and top-gallant 
forecastle. The vessel has four steel 
masts, the fore mast being square 
rigged. The holds have a capacity 
for about 6000 tons, and the most 
approved facilities for loading and 
discharging cargo are adopted. Saloon 
and state-room accommodation for 
about 170 passengers is provided 
amidships underneath the bridge 
deck, including dining saloons, 
smoking-rooms, &c., for both first 
and second-class. 

The propelling machinery by the 
Fairfield Company, is of the triple- 
expansion type, three cylinders over 
three cranks, taking steam of high 
pressure from three cylindrical steel 
boilers. The crank and propeller 
shafting is of forged ingot steel, and 
the propeller itself is of bronze, as 
made by the Fairfield Company for 
all its vessels. The power to be 
developed will ensure a regular speed 
to the Cape of about 13 knots. 





REFLECTOR INCANDESCENT LAMPs.—The 
new incandescent lamps brought before us 
by the “Improved Electric Glow Lamp 

Company, Limited,” of Queen Victoria-street, call for some atten- 
tion. The globe itself is of a slightly different shape from those in 
general use, being specially constructed to enable as perfect a form 
for reflection as possible to be obtained. Half of the bulb, the 
upper or lower as required, is covered outside by silver electroly- 
tically deposited, and this in its turn is overlaid by a deposit of 
A reflector is thus formed, which is so good in its effect 
that a 10-candle power lamp appears to give within the area 
covered almost double the amount of light given by a 10-candle 
lamp without a reflector, while an ordinary 50-candle lamp when 
fitted with a reflector gives a light ee in intensity that of 
an arc lamp. The lamps are made by Messrs. Siemens and 
Halske, of Berlin, but the depositing of the reflector, we believe, 
will be entirely done in England when the newly-constructed plant 
is in working order. 

CrysTAL PaLace OLD STUDENTS’ SocleTY: ANNUAL DINNER.— 
The second annual dinner of the above Society was held on 
Wednesday, the October 28th, at the Trocadero Restaurant, Mr. G. 
Maxwell Lawford, A.M.I.C.E., Vice-President of the Society of 
Engineers, in the chair. The Society is composed exclusively of 


p> - , | members of the engineeri rofession who have received their 
The engines will be on the triple-expan- | 4 me C 


terre training at the Crystal Palace Company’s School of 
ractical Engineering, and having been formed only just over a 
ear, has made very rapid progress, the membership already num- 
ering 160. Its objects are to promote intercourse and good 
fellowship and render mutual assistance amongst old students. 


present at the dinner from ill health, signified his interest in the 
Society by consenting to become an honorary member. Amongst 
those present as visitors were Mr. A. T. Walmsley, M.I.C.E., 
Professor Henry Robinson, M.1.C.E., Mr. Perry F. Nursey, Mr. J. 


| W. Wilson, Principal of the School, and Mr. G. T. Rait, Chair- 
, | man of the Crystal Palace Company. Mr. S. Green, a director of 
The vessel is also specially adapted for the conveyance of a | the Crystal Palace Company, at whose instigation the Society has 
large number of third-class or emigrant passengers, for whom | been formed, proposed the toast of the ‘Crystal Palace Old 


| 


Refri- | Society, we may state that the honorary secretaries are Mr. D. A. 


Students’ Society ” in a very interesting and eloquent speech. For 
the information of any old student who may desire to join the 


| Symons, A.M.I.C.E., of the South Tower, Crystal Palace, S.E., 


| and Mr. J. C. Lyell, A.I.E.E., of 55, Victoria-street, Westminster, 


who will be happy to receive applications or to give any information 
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RAILWAY MATTERS. 


Tur railway from Wady Halfa has reached a point 
three miles beyond Kosheh, and is advancing at the rate of 1000 
yards daily. Trade has already begun on a small scale with 
Dongola, says the Times correspondent. 

THE new terminus of the Manchester, Sheffield, and 
Lincolnshire Railway, at St. John’s Wood, is the subject of an 
interestiog illustrated article in the last week’s issue of London. 
For the site of the station and goods yard alone twenty-five streets 
and two squares have been erased. To compensate for the loss of 
street communication, a new thoroughfare will have to be made 
60ft. wide from Gloucester-place and Park-road right across to 
Lisson-grove, and a second road from Marylebone-road northwards. 


WE have received a copy of a special issue of the Street 
Railway Journal of New York for October. This number has been 
issued as a souvenir of the Convention of the American Street 
Railway Association, recently held in St. Louis, Mo. In point of 
quali*y of illustrations, paper, and typography, we haveseen nothing 
in technical literature to beat this production. Altogether, this 
number contains over 350 pages, and will interest those of our 
readers who are concerned in tramway working. 


Eectric traction is about to replace steam on the 
Upper Silesian Railway, at least as far as the two following sections 
are concerned :—Gleiwitz, Zabrye, Koenigshuette, Beuthen, 
Deutsch Piekar; and Koenigshuette, Kattowitz, Laurahuette, and 
Koenigshuette. The combined length of the two lines is about 
33 kilometres (204 miles), and the gauge 785 mm. (2ft. 7in) The 
whole of the ir stallation, we are informed, is being carried out by 
Messrs. Felix Singer and Co., Berlin, who are the representatives 
of the Walker Company. The moter cars are mounted on two 
swivel trucks, each of the four axles of which will be driven by a 
street railway motor of 18 to 20-horse power. 


TuHE loftiest viaduct on any railway in Europe is now 
being cons‘ructed by the Prussian State railway department at 
Mungsten, between Remscheid and Solingen. It will eclipse both 
in height and width even the celebrated Douro Bridge at Oporto. 
The total height of the Douro Bridge is 68 yards, whereas the 
viaduct at Mungsten will attain an altitude of 553ft. The span of 
the central arch at Douro measures 530ft., while that at Mungsten 
will be 570ft. Upwards of 1700 tons of ironwork will be required 
for the principal arch ; the total forall the branches will amount to 
5000 tons. Six colossal side pillars will form a support for the 
remaining portion of the bridge. The cost of the viaduct is 
estimated at £225,000. 

Prince Khiikoff, Minister of Ways and Communications 





in Russia, and the Grand Duke Alexander Michaelovitch, aide-de- 
camp to the Emperor of Russia, were among the passengers who 
arrived at Southampton last week by the American Line steamer 
St. Paul from America, where, by direction of the Tsar, they have 
for several months been carefully studying the working of the 
principal railway lines, with a view to the introduction of improve- 
ments in the Russian railway system. The general managers of 
several of the English lines were anxious to afford facilities to the 
visitors to continue their inquiry in this country, but time did not 
permit, and Prince Khilkoff, with the Grand Duke Michaelovitch, 
a at once for St. Petersburg, travelling vi@ Flushing and 
rlin. 


AccorpING to a report of the Consul-General at 
Bangkok, there is as yet only one railway open to traffic in Siam, 
viz., the short line connecting Bangkok with Paknam at the mouth 
of the river. It is used only for passenger traffic. The line under 
construction from Bangkok to Korat is proceeding towards com- 
pletion somewhat slowly, owing to disputes between the Siamese 
Government and the British contractor. The whole subject is 
about to be referred to arbitration. Except a short interval at 
Ayuthin, the permanent way is laid to a distance of about eighty 
miles from Bangkok. The necessity of a northerly line to 
Chiengmai is becoming increasingly felt, but until the disputes 

ing the Korat line have been settled, no decision is likely to 
be reached respecting railway extension. 


THE proposal of the Chilian Government to purchase 
the Copiapo Railway has taken shape in a preliminary valuation 
survey by their engineers. The value they have arrived at— 
£215,576, about one quarter of the actual cost—can never be 
accepted by the company. Asan example of the calculations on 
which this value is estimated, the sleepers have been valued at 
52d. each, and the rails at £2 5s. per ton. The company find a 
ready sale of the former for firewood at 10d. each, and have to 
pay for old iron for their foundry £4 10s. per ton, besides there 
being a constant demand for old rails for mole construction, &c. 
The engineers, in their report, call attention to the desirability of 
extending the line both to the Inca district as well as towards the 
Argentine frontier, passing through the borax deposits of Maricunga. 
The railway company also proposes to extend the line from the 
Paquiois terminus to the Inca terminal, a distance of fifty miles, at 
a cost of not more than £75,000. As the gauge 3in. is to be that 
of the State railways, it can form a section of the projected Central 
Railway. 

Messrs. Coopr, Son, AND MartTHews have bezn 
engaged by the directors cf the South-Eastern Railway Company 
to survey Folkestone Harbour with a view to its deepening and 
enlargement. The company has also given instructions for te 
existing pier at Folkestone to be extended 300ft. seawards, so that 
ample accommodaticn may be provided for a new afternoon service 
between London and Paris, which is to be inaugurated on May Ist, 
1897. It is proposed that the express trains in connection with 
this service shall leave London at 2.45 p.m. and Paris at 3.55 p.m., 
the journey cach way being performed in about 84 hours. To 
provide for the service, the Boulogne Chamber of Commerce have 
undertaken to widen the entrance to the harbour, and when this 
has been done the South-Eastern Company will employ larger 
steamers, so that the afternoon service may be maintained through- 
out the winter, while in the first instance it will be limited to the 
summer months. The same company has resolved to be the 
pioneers in this country in providing vestibule trains for first, 
second, and third-class passengers, and the first of these trains, 
designed on the principle of those in use in America, is now being 
constructed at the South-Eastern Company’s works. It is intended 
for the Hastings service, and is to be followed by a similar one for 
the Folkestone and Dover routes. 


Still another metropolitan electric railway project. A 
correspondent of the Zimes says that a strong private syndicate has 
been formed, the promoters of which will have from three to three- 
and-a-half millions sterling at their command, to construct a line 
from Hammersmith-broadway to Cannon-street. The total length 
of the projected line is about six miles, and the method of con- 
struction substantially the same as that of the City and South 
London line. From borings taken it is stated that no engineering 
difficulties are anticipated. The route to be traversed is substan- 
tially as follows :—Starting at the South corner of Bread-street, and 
under pm ag ye the line passes under and parallel with Fleet- 
street, under the Strand to King William-street, under Trafalgar- 
square and Piccadilly-cireus, and thence follows the line of the 
high road to Hammersmith. The trains are to be made up of 
corridor carriages built on the tramcar principle, with platforms at 
each end. These carriages will be 45ft. in length, containing seats 
for forty-eight passengers. Seven of them will make up a train, 
which will thus accommodate 336 persons. The journey from one 
terminus to the other will take not much more than half an hour, 
including the stoppages at each of the twelve intermediate stations, 











It is calculated that the expense of construction, including the 
stations and the general equipment of the line, will come to about | 
£500,000 per mile, | 





NOTES AND MEMORANDA. 
Ar a meeting of the Physical Society, held on the 30th 


ult., it was proposed—inter alia—that the subscription to the 
Society be increased to £2 2s., that life members be invited to 
contribute an annual subscription of £1 1s., and that, in future, 
members be styled ‘‘ Fellows of the Physical Society of London.” 


ExPERIMENTs recently made by M. H. le Chatelier 
on the melting points of some double salts and alloys showed that 
in the neighbourhood of the composition corresponding to a 
definite combination—SnCu;, SbCu,, Al,Cu, &c.—the curve 
showed a maximum temperature in the form of an angular point, 
which did not poms 
definite composition. 


GasEs subjected to the action of a series of sparks 
acquire an increased conductivity for heat. According to M. E. 
Villari, the silent discharge is not able to put the gas into the 
condition in which it can discharge an electrified body, but if a gas 
which has been subjected to X-rays, and which therefore is in this 
condition, is subjected to the silent discharge, it is no longer able 


to affect a charged gold leaf electroscope. = 


Ar the last meeting of the Physical Society, Professor W. 
Stroud read a paper, by himself and Mr. J. B. Henderson, on “A 
Satisfactory Method of Measuring Electrolytic Conductivity by means 
of Continuous Currents.” The method consists in placing a balanc- 
ing electrolytic cellin the arm of the Wheatstone’s bridge, adjacent 
to the arm containing the chief electrolytic cell, so that the electro- 
motive force of polarisation in the two cells neutralise each other's 
effect on the galvanometer. The authors find that if the resistance 
of the arms of the bridge be high—20,000 ohms—and if an electro- 
motive force of about 30 volts is used in the battery circuit, then 
the resistance of a solution of potassium chlorate in these experi- 
ments can be determined to within about one-part in 2000, With 
a d’Assonval galvanometer the balancing cell is so efficacious that 
itis impossible t> tell that it is not a metaltic resistance that is 
being measured. 


In a communication to the American Chemical Journal 
by Mr. Guillame J. L. de Chalmot, on ‘Crystalline Silicon,” the 
author finds that the mixture of silica, lime, and carbon, which he 
heats in an electric furnace for the purpose of obtaining calcium 
silicide and crystalline silicon, yields very little of the former 
product unless it contains iron, The mixture of silicide and silicon 
is specifically lighter than the slag, and, moreover, tends to move 
towards the cathode ; hence separation is aided if the furaace be 
upright and the cathode the upper electrode, Mixtures containing 
Mn,0,, quartz, charcoal, and lime, when heated in the electric 
furnace, yielded mixtures consisting mainly of a manganese silicide, 
probably MaSi,, and crystalline silicon, which were separated by 
treatment with hydrofluoric acid and hydrochloric acid ; the yield 
of silicon was 33 per cent., and it contained 9777 per cent. of 
silicon, and was free from manganese. 


Mr. A. bE Forest PALMER recently contributed to the 
American Journal of Science an article on the rate of condensa- 
tion in the steam-jet. Photographs of a vertical steam-jet were 
obtained with the aid of sunlight. The invisible portion has the 
general shape of the inner mantle of a Bunsen flame, and its out- 
line depends upon the pressure of the jet and the velocity with 
which the condensation travels towards the nozzle. It was noticed 
that the separation surface of the invisible portion is sharply 
marked, and that it oscillates up and down. The demarcation is 
probably due to the fact that the instantaneous heat of condensa- 
tion is able to superheat the supersaturated steam as it arrives at 
the surface. The velocity of condensation increases markedly 
with the pressure ; and since the initial velocity of the jet and the 
rate of decrease of its velocity in ascending also increase with 


the pressure, the amplitude of the oscillations decreases with it. 


THE German trade returns for the month of September 


show a considerable increase as compared with those for the same 


month last year. The imports amount to 3,331,626 tons, as against 


2,926,745 tons in September, 1895, an increase of 404,881 tons. The 
exports have risen for the same month from 1,939,550 tons to 
2,254,830 tons, an increase of 315,280 tons. The total imports for 
the first nine months of the present year show an increase of 
2,974,988 tons, while the exports during the same period show an 
increase of 1,595,855 tons, Similarly, the value of the imports in 
units of 1000 marks for the first three-quarters of 1896 has 
increased to 3,361,378, as against 3,121,339 for the same period in 
1895—a total increase of 240,039.000 marks. The value of the 
exports has increased by 212,032,000 marks, It will be seen, there- 
fore, that Germany continues to import considerably more than 
the exports, and that the ‘‘ balance of trade” of the ‘‘ mercantile” 
economists is still against her. It is not proved, however, says the 


Times correspondent, that this circumstance constitutes in any way 


an economic disadvantage. 


Tue half-yearly report, just issued, of Dr. Collingridge, 


medical officer of health for the port of London, shows that 13,634 
vessels of all classes were inspected by the sanitary officers during 
the first six months of the present year; 4°36 per cent. of the 
total vessels carried the British flag, Scandinavia coming next with 
7°25 per cent. Cleansing orders affecting 513 vessels were made, 
and structural alterations to the number of 324 were carried out. 
The staff of medical officers stationed at Gravesend to board vessels 
on arrival from foreign ports visited, in conjunction with her 
Majesty’s Customs, 4922 such arrivals, 371 of which were medically 
inspected. These 371 vessels carried a total complement of 7355 
souls all told. With regard to infectious disease, a larger number 
of cases were dealt with during the first half of the present year 
than during any previous half-year. These comprised eight cases 
of small-pox, 12 of scarlet fever, 40 of enteric fever, and 36 of other 
infectious diseases, Figures are given showing the quantity of 
sewage matter dealt with at the Barking and Crossness outfalls 
durirg the year 1894. The good result of the treatment as carried 
out is maintained and the river water continues to improve, and 
this improvement bids fair to be continuous and progressive. 


ANOTHER example of the complaints made by Germans 


as to the severity of American competition is afforded by a recent 
report of the United States consul at Cologne, founded upon an 
article in the Cologne (‘azetle upon the subject. A representative 
in Hamburg of a large Westphalian ironworks, whose special 
branch is the manufacture of barbed wire, states that the condition 
of the export trade in that article, especially to Japan, is at pre- 
sent very unsatisfactory, owing to American competition. He 
then says that, with the American price of £9 15s. 7d., that of 
Belgium £9 63. 11}d., f.0.b. at Antwerp, and that of Germany 
£11 1s. 114d., f.o.b. at Hamburg, per ton, it is no wonder that 
the Germans cannot effect any sales. The Hamburg export houses 
are forced to buy American wire because their foreign customers 
have already begun to buy it direct from the United States. The 
German houses, being thus obliged either to lose their business 
or import American wire, have decided to do the latter, and 
this all the more as, in consequence of the direct importation of 
barbed wire, they would lose the sale of other goods, which 
would also be purchased direct from the United States, experience 
having shown that a business connection, when once established in 
any article, in time extends to others, The only thing that 
remains of the former extensive business in barbed wire is the 
prospect of selling the article retail in fifty rolls, a few orders of 
this kind having come in. This is also the case with wire nails, 
which the Americans are exporting to Japan 774 Hamburg at 
prices with which the German industry cannot compete. Should 
the ratio of German and American prices change, a sacrifice would 
be necessary on the part of the Germans to get rid of American 
competition, 


correspond exactly to the point of 
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MISCELLANEA. 


On Saturday last, 31st ult., the members of the 
Institution of Junior Engineers visited the Hotel Cecil to inspect 
its features of engineering interest. The party, numbering PR. 
were received by the chief engineer, Mr. W. Rushworth Beckt»p. 
who superintended the arrangements for the visit. Tho electri: 
lighting, hydraulic lifts, warming, ventilating, fire extinguishio, 
appliances, laundry, &c., were seen. 8 


Tue King of Roumania at the ceremony of laying {ho 
foundation-stone of the new harbour works at Constany), in 
response to the toast of his health, dwelt upon the importance of 
the harbour for trade with the West and with India and Australia. 
pointing out that the journey from London to India by way of 
Constanza was considerably shorter than by any other route, “Tyg 
mole will be 800 metres long, and the quay will be of suffisient 
extent to permit of vessels being moored alongside, 


Tue Boston Pneumatic Transit Company's permission 
from the Boston Aldermen to lay and operate underground pipes 
in that city has been vetoed by the Mayor. The ground of 
objection is that the franchise is not accompanied by a contract 
protecting the interests of the city and securing seme pecuniary 
returns to the city treasury. Tho grant from the Aldermen 
simply detined the route and stipulated that the company shall 
transport free all matter pertaining to the official business of thy 
City of Boston which can be transmitted through its system, 


ARRANGEMENTS are now actively in progress at 
Newcastle -on-Tyne for the opening in February next of an 
Electrical and Engineering Exhibition, which, among other 
purposes, is to commemorate the 60th year of the (Queen's reign, 
It is proposed to illustrate the changes and developments that 
have taken place in electrical engineering, and other leading 
branches of industry since 1837 ; but the promoters will also do 
what is possible to make the building and its surroundings 
attractive as a place of public resort. In the first division cf the 
exhibits there will be departments for electricity, shipbuilding, and 
sea industries, machinery and products, self-propelled conveyances, 
and machinery. Division II. will comprise education and instruc 
tion ; science and chemistry ; furniture and accessories ; sanitation, 
medicine, hygiene, and public relief; heating, lighting, and 
ventilation; textile fabrics, &c.; alimentary products; horti- 
culture ; women’s industries ; and the fine arts. 


Sir CHARLES DILke spoke ata meeting of Monmouthshire 
miners on Monday, deprecating the action of the present Government 
in refusing to grant a day to discuss in the House of Commons the 
Eight Hours Miners Bill. A resolution to this effect was carried. 
Sir Charles also spoke in favour of trades unions. Ata meeting of 
the Sliding-scale Committee on Saturday, at Cardiff, presided over 
by Sir W. T. Lewis, an influential number of members was named 
to consider the various schemes for preventing the underselling of 
coal. The annual dinner of the bristol Channel Centre of the 
Institute of Marine Engineers was held in Carditf on Saturday, 
and passed off with marked success. A salient point made by one 
of the speakers was, that while the total coal shipment from all 
parts in the country amounted to 30 millions, ih millions were 
shipped from the Bristol ports alone, and, as the speaker remarked, 
it was a subject of regret that it should be sent to all ends of the 
earth without being followed by a reasonable profit. 


A PUBLIC meeting, convened by the Thames—Western 
Improvement Committee, was held last week in support of the 
agitation for the construction of a lock in the river Taames ata 
suggested spot between Wandsworth and Putney. The secretary 
of the committee, Mr. F. G, Maynard, said the Thames Con- 
servancy Board had consented to receive a deputation on the 
subject. Numerous riparian district councils, including those of 
Chiswick and Brentford, as well as the Hammersmith Vestry, had 
joined in the movement, and sent delegates to the committee. 
Letters expressing hearty approval of the agitation were read from 
Mr. James Bigwood, M.P. for the Brentford Division of Middlesex. 
In the course of the discussion it was stated that the probable cost 
of the lock could be only approximately given. It might cost 
anything from £50,000 to £100,000. Strong opposition would 
doubtless be manifested towards the scheme ; but it was hoped, 
with the assistance of the riparian local authorities, and possilly of 
the London County Council, to carry it into effect. A resolution 
pledging hearty support to the movement was passed. 


Mr. (. J. Nicnotson, the passenger superintendent 
of the Lancashire and Yorkshire Railway, has devised an arrange- 
ment for interlocking signals, switches, and instruments in such a 
way that before a signalman can move the points of a cross-over 
road, or those of a siding connection with the main line, he must 
lock the home signals, which will then remain locked until he pur- 
posely releases them. At the same time, the electric circuit to the 
block instruments to the preceding cabin are short-circuited, so 
that the signalman at the home station cannot accept a train until 
he has taken the Jock off. Further, an electric lock is also fitted 
to the starting signal, preventing it being taken off except when 
the indicator of the block instrument from the next cabin stands 
in the “line clear” position, Should a train be shifted from one 
main line to another, and be forgotten by a signalman, the latter 
would find himself unable to lower his signals to allow another 
train to approach. At the same time he cannot give ‘‘line clear 
to the preceding signal box. The apparatus can be attached to 
existing signal lever frames without altering the latter. The 
system, says the Railway News, has, in its perfected form, been in 
use at the very busy Salford box of the Lancas!.ire and Yorkshire 
Railway for some months, and in its less complete state of develop- 
ment for some years at several other boxes. 


Me. Rircutr, of the Board of Trade, recently received 
a deputation of chain and anchor makers in reference to the issue 
of bogus test certificates in the case of chain cables and anchors. 
Sir Benjamin Hingley, in introducing the deputation, said that the 
question cf testing chain cables had been before Parliament for 
thirty or forty years, having been agitated a great deal betweer 
1860 and 1870 in consequence of the great loss of life and property 
at sea by the breakage of cables and anchors, The existing law 
was quite sufficient for the protection of British ships, but in the 
case of chain cables and anchors made for fishing boats in Englard, 
for the colonies, and for foreign countries it was possible for them 
to be marked with ‘‘ B, T.” and a crown, as though they had been 
tested by the Board of Trade, and for certificates of test to be 
issued when purely private tests had been applied and the Board 
of Trade had. had nothing to do with the matter. These private 
tests, being under no control, had been greatly abused, and bogus 
certificates had been issued by people who did not possess testing 
machines, ‘The deputation proposed that the law should be 
amended so as to make it illegal for any person other than the 
superintendents of duly-licensed public testing machine or their 
deputies to issue any form of certificate purporting to be 
authorised by the Board of Trade; for the owner of a private 
testing machine to issue any certificate of test without the words 
“ Private Testing Machine” being legibly printed on its face ; and 
for any person to issue any certificate unless there has been an 
actual test. he deputation also proposed that there should be an 
examination of all testing machines by the public inspectors of 
weights and measures. Mr. Ritchie said the crying evil which the 
deputation had pointed out was one which, he thought, could not 
secure a defender at all. The existing state of things was not 
only dangerous to life and limb, but it was also injurious to the 
good fame of English manufacturers ; and there never was a time 
when it was more important than at the — to see that any- 
thing which was made in England should go forth with a good 
character. The representations the deputation had made shoul 
be very carefully considered, and if he was able to squeeze in 4 





| measure dealing with the subject he should be extremely glad, 
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CONTRACTS OPEN—GOODS WAGONS FOR THE NORWEGIAN STATE RAILWAYS 
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CONTRACTS OPEN. 
NORWEGIAN STATE 
We give an abstract of the conditions and translation of 


GOODS WAGONS FOR RAILWAYS. 


the invitation to tender concerning these wagons. The adver- 
tisement is as follows :- 

“Closed tenders, marked ‘Godsvagne,’ for the supply of 
forty goods wagons, Pattern N, for the Christiania and Gjevik 
Railway line, will be received at the Management Office— 
Styrelsens Expeditions Kontor—until 7 p.m. on November 
18th, 1896. 

“The due arrival of tenders will be acknowledged by a 
receipt, and no responsibility will be assumed in respect of 
those for which « receipt has not been given. 

“Offers by telegraph and telegrams in modification of tenders 
already sent in may be made if marked as directed above. 

“Telegrams not complying with these conditions or arriving 
after the appointed date will be disregarded. 

“The department does not bind itself to accept the lowest 
or any tender. 

“Drawings and specifications of conditions for tenders 
may be obtained from the Office of the Director of the 
Mechanical Division, Christiania. 

“ October 16th, 1896. “G. 

GENERAL CONDITIONS. 

2) Prices to be quoted for wagons completely finished and 
delivered upon rails at the station mentioned in the special 
conditions. Wheels, axles, bearings, buffer, and drawbar 
springs as well as springs for safety brakes, are excluded, and 
will be supplied by the railway at the stations to be fitted by 
the manufacturer. 

1, The wagons are to be built to the specifications and 
drawings laid down in the special standard and conditions. 

2. The railway retains the right of making alterations in 
details ot the construction when desirable, the cost’ or differ- 
ences due to such alterations to be settled by arbitration in 
the event of the parties not coming to an agreement. 

3. (a) All materials used, of whatever kind, shall be of the 
best quality. (6) Rolled beams, angles, and plates to be of 
best Siemens-Martin steel of 37 kilos. minimum and 44 kilos. 
maximum tensile strength per square millimetre, with a 
minimum elongation of 20 per cent. on 200 mm., and trans- 
verse strength of 36kilos. minimum—44 kilos. maximum, 
With minimum elongations of 17 per cent. on 200 mm. 
(c) Wrought iron used for traction aud buffer fittings, horn- 
plates, bolts, and nails, and other fittings of body and frames 
to be of approved Swedish or Norwegian make, with 33 kilos. 
tensile strength and 20 per cent. elongation, or 31 kilos. and 
25 per cent. (d) The manufacturer is to inform the mecha- 
nical direction of the name of the works supplying the malle- 
able iron and steel. (e) Cast iron used to be of the best fine 
close grey quality, free from flaws, holes, and other defects. 
(f) The metal for the bearings shall be of the following com- 
position :—Copper, 90; tin, 9; phosphorus, 1 per cent. (9) 
All woodwork shall be of the best kind, free from knots, 
shakes, and other defects, and well seasoned. The floor 
planks must not be less than 150 mm. wide. 

4. Conditions for carrying out the work :—(q) All parts of 
the wagons shall be made as nearly as possible in accordance 
with the conditions and drawing, and in a careful workman- 
like manner. (b) All axle guards, brackets, buffers and 
fittings, drawbar and coupling arrangements, together with 
hoop fittings and other loose parts, may be omitted. (c) All 
bolts for hornplates, spring hangers, brake, drawbar, and 
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coupling fittings shall be turned, and the holes for them 
bored out; none to be punched. (d) Ironwork intended to 
be riveted shall have the rivet holes carefully prepared, and 
the surfaces in contact to have a coat of good red lead paint. 
(e) All screws to be to Whitworth system. Nuts to be exactly 
six-sided. All bolts of more than 19 mm. diameter to have 
lock nuts or flat pin keys. (f) Special care must be 
taxen in placing the hornplates that the wheel base of 
the wagon may be exactly preserved when fitted, and 
all longitudinal and diagonal dimensions must be exactly 
followed. The sides of the bearing irons — horn- 
plates — shall be placed to receive the axle-boxes. (9) 
The axle-boxes shall be made exactly to standard patterns, 
and placed outside to fit the hornplates. Packing rings to be 
of hard wood, with a felt disc at thetop. () Thebuffers and 
holes for fitting them to be turned up to true dimensions. 
(j) Every wagon is to have four safety handles against frac- 
ture ofcoupling. (/) All woodwork is to be protected against 
moisture by painting. (/) Concerning painting. The outside 
of the body is to receive three coats of pure white lead, ground 
in best boiled linseed oil, mixed to the standard colour. The 
bottom planks to be painted with tar oil on both sides. The 
underframe to have two coats of red lead, and subsequently 
the sides and end beams are to be coloured of the same colour 
as the body. All iron work to be freed from rust, scale, and 
dirt before painting. All metal fastenings, springs, and 
wheels to be painted black. Wagons to be marked and num- 
bered according to standard pattern. A direction plate holder 
to be fitted on each side, and the maker’s name plate and 
date to be fixed to the frame. 

5. Control during manufacture. (a) The work to be open 
to inspection during the time the work is being done. 
(b) The manufacturer is to be ready at all times to allow 
materials to be tested, and to carry out the work according 
to the railway regulations. 

The following are the special conditions for the delivery of 
forty wagons. Letter N, to the Christiania Gjovikbau, in 
addition to the foregoing :— 

(1) The general conditions printed from July 6th, 1896, 
are to be observed. 

(2) Wagons to be delivered on rails, Christiania Orlbahn 
Station. 

(3) Axles, wheels, springs, &c., as in printed statement, 
will be supplied by manufacturers in Christiania. 


cations, with the ends made easily removable for conversion 


(5) Wagon body to be 7010 mm. long, 2450 mm. broad out- 
side, 305mm. deep inside. Sound, well-seasoned red deal 
planks to be used, sides 64 mm. thick, floor 48 mm. thick. 

(6) Each wagon to be — with eight loose side posts 
of sound ash timber, with the necessary rings, sixteen in all, 
for attaching to the side. G. OxaaL. 

Christiania, October 16th. 








MOTOR CAR NOTES. 


Ovt of a total of 600 drivers of motor cars in Hamburg, 





Reuter’s correspondent says, about 500 have gone out on 
Most of them, however, have been temporarily | 


strike. 


* We do not reproduce this drawing, but it may be seen on inquiry at 
Tenders are also invited for a number of long 


THE ENGINEER Office. 
composite carriage bodies cumplete, of which also we have drawings, 
which may be inspected. 


Swain Exc 


replaced, and traffic therefore continues in the principal 
thoroughfares. The strikers, who remain quiet, have 
through their counsel lodged a complaint with the authori- 
ties against a notice issued by the police threatening them 
with withdrawal of their licences on account of breach cf 
contract. Since the above was in type the men have resumed 
work on promise of one-half the increase of pay demanded. 





Over fifty owners of motor cars have expressed their inten- 
tion to take part in the trip from London to Brighton on 
Saturday, November 14th. According to the arrangements 
made by the Motor Car Club, the vehicles will assemble at 
the Métropole Hotel, where breakfast will be served at half- 
past nine. A warning by horn will be given ten minutes 
before the start, which will take place at half-past ten. The 
cars will proceed along the embankment and over West- 
minster Bridge, passing along Lambeth Palace-road, Albert 

| Embankment, Harleyford-road, Kennington Oval, across 
Clapbam-road, then taking the first turning to the right aud 
along Brixtoc-road. Drivers are requested to keep as close 
order as possible, and to maintain a slow rate of speed until 
leaving Brixton ; after that they will be at liberty to go as 
they please as far as Reigate, where a halt will be made for 
lunch. Mr. Henry J. Lawson, president of the club, will 
drive the pilot car, and drivers are asked not to pass it unless 
by necessity. It is expected that Reigate, a distance of twenty- 
two miles, will be reached at 12.30, and at 1.30 the journey 
will be resumed. On reaching Preston Park, it is suggested 
that the cars should form into procession and enter Brighton 
by the London-road, Gloucester-place, Marlborough-place, 
past North Gate, Grand Parade, Old Steyne, past the Aqua- 
rium, and along the Parade, to the Métropole Hotel. The 
motor cars will be stored at Dupont’s stables, Waterloo- 
| street. For those who are unable to find accommodation on 
the cars, a special train will be run. It will leave Victoria 
—London, Brighton, and South Coast—Station at 11 am., 
| arriving at Redhill in time for the passengers to witness the 
| arrival and departure of the vehicles at Reigate, also giving 
| them an opportunity to procure lunch. On leaving Reigate 


| the train proceeds direct to Brighton, where it arrives at 2.15. 
| A special train will leave Brighton for London at 10.15 p.m. 
| The public dinner will take place at the Hotel Métropole, 
| Brighton, at 7.30. 

(1) Wagons to be built according to drawings and specifi- | 








into a high-side wagon, as shown in the additional drawing.* | 


A New YORKSHIRE COLLIERY.—A company has been formed in 
the Sheffield district, with a capital of £250,000, to work and 


| develope a new colliery, under the title of the Grimesthorpe 


Colliery Company, Limited. Mr. T. E. Vickers, J.P.—Vickers, 
Sons, and Co., Ltd.—is chairman, and the board of directors 
consists of well-known gentlemen in the manufacturing worlc, 
| The site is about four miles from Barnsley, and lies between the 
| Houghton Main and Carlton Main collieries. The area of ccal 

leased is about 3500 acres, and Mr. F. J. S. Foljambe, of Osberton 
| Hall, is the principal ground landlord. The pit is to be one cf 
| the largest in Yorkshire, and the process of opening it out has 

been started on that basis. At present Hickleton Main possesses 

the biggest shaft in Yorkshire, it being 18ft. in diameter. At the 
| new colliery, each of the shafts will be 19ft. in diameter, ard the 
| depth 570 yards. The coal is the Barnsley seam, but although 
sinking operations are being rapidly pushed on, it is not expected 
| that coal will be touched until the spring. The most modern 
| machinery will be fitted in the colliery. The daily output and the 
| number of men the new colliery will find employment for are not 
certain at present. It will be well served with railway companies 
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LETTERS TO THE EDITOR. 
(Continued trom page 469.) 


FOR THE BENEFIT OF THE ARTISAN. 


Str,—Being a member of the Amalgamated Society of Eagineers’ 


executive must be my excuse for wishing to have something to say 
under the above heading. 

Beginning by premising, first, that whatever Society may be 
started for the benefit of mankind will have something imperfect 
about it ; that as the material forming it-is imperfect, so will be 
its production, Why I so begin is, some writers seem to argue 
that, because there is imperfection, that should condemn the 
whole thing; second, that man is inherently tyrannical, more or 
less ; third, greedy of gain; fourth, competitive. While these 
principles are well known, they seem to be lost sight of in dealing 
with the topics of the day, and are so evident they do not require 
proof, being the cause of such societies springing into existence, 
of course imperfect; yet such imperfections often working for 
good, as shown in the article in THE ENGINEER, dated September 

— the imperfection referred to being strikes as conducted in 

the past. 

**Non-Unionist Erector,” writing in THE ENGINEER, dated 

September 18th, in the first instance expresses surprise that English- 

men should sacrifice their liberty, and speaks of the sacrifices made 

for certain benefits, only to wind up by saying, of course, it is the 
same with insurance companies of all sorts. So far he acknow- 
ledges the Engineers’ Society is equal to all others. Dealing with 

the principle of liberty, I take it, all societies when entering a 

member stipulate that he will conform to the rules, and, so far as I 

can see, a person joining the latter does no more, being asked also, 

before initiation, if he has read the rules. Perhaps our objector 
will point out the one he thinks curtails his liberty unduly. It is 
quite possibie the officers, being only human and liable to err, may 
come under my second premise, and, feeling their dignified position, 

be carried into extreme measures, but still, if the members as a 

body object to any particular action, they can remedy it. 

As a unit I have endeavoured to arrange that a strike shall not 

be started until the vote of all the members has been taken, and 
that it be ended in the same way. I don’t think our laws are like 
those of the Medes and Persians, analterable. In the process of 
evolution we geta healthy sign of the times ; in the last attempted 
Glasgow strike it is well known the officials did not encourage it, 
so that there is hope they will not be so hasty in future. 

In the matter of benefits, ‘‘ Non-Unionist Erector,” having so 

far done so well for the Society, further admits} they do better 
because payment is made when a man is out of work or on strike, 
the set-off against that being the knowledge that a person paying 
an insurance company does not support loafers. I would now ask 
him from where do the insurance shareholders’ large dividends 
come. Perhaps he is a shareholder himself, it being well 
known to be one of the best paying concerns going. Dealing with 
the world as we find it, from the imperfect order of things, the 
thrifty have to support the unthrifty. Take the workhouses ; we 
have to pay taxes to support people, who, it is held, are in most 
cases there through their own folly. We would rather it were not 
so, but so it is and we have to put up with it, at the same time 
trying to mitigate it as much as possible. ‘‘ Non-Unionist Erector ” 
continuing, speaks as if all men lived to fifty-one, and to five and 
ten years after that, but the average age of a mechanic is not much 
over forty. 

There is a certain amount of speculation in all the agencies 
referred to. A man joins the Amalgamated Society ; he says to 
himself, I may live to a good old age with little sickness, or I may 
in various ways become unhealthy or unfortunate, if the first, 
then I will not require the Society’s benefits to any extent. If the 
latter, then I shall require more. I prefer the former; in such 
case I have helped to support some person less fortunate, or vice 
versa, It is mutually understood all round. It is not fair to take 
an extreme case, as he does in his last letter, to bolster up the idea 
of a mechanic saving money to buy houses and shares in companies. 
Fifty shillings is not the average wage, 36s. is more like it, and a 
man with a family to bring up and educate will find it enough to 
make both ends meet. Proceeding, the admission is made that the 
Society was started to benefit members when work was scarce, and 
in case of illness, and it might be added, before insurance societies 
were scarce heard of. That is no reason why its scope should not 
be extended, provided it could be done in a proper manner. As 
times became more prosperous they naturally thought they ought 
to share it ; results have proved they were right. They have had 
a share, and no one has been any the worse. 

Unionist and non-unionist alike are now getting the benefit, but 
the position of ‘‘Non-Unionist” is, that now he hasgotall he is likely 
t> get, refuses to pay the trifle to support his old friend and help 
to ensure its retention. Itisstrange ‘‘ Non-Unionist Erector” should 
assert that the Amalgamated Society enters any one, seeing that a 
candidate must show he is getting the average wage of the district, 
which implies that he is an average man. One way of of accounting 
for second-rate men as members will be found in the entry of very 
young men, and also apprentices. We will suppose a young man 
just out of his time, not having had much experience, the great 
teacher. It cannot be expected he will be first-rate, but, if steady 
and respectable, it is taken for granted that he will improve as 
time goes on. But who can tell ‘—he may develope loose habits, he 
may take to drink, and so on, Again, individual members to favour 
a chum may give a false recommendation ; but if the secretary does 
his duty, that might be detected. 

Regarding the growth of the expenses, increased levies, &c., he 
attributes it to its becoming a fighting body. There are other 
reasons: many of the early and then young members are now 
falling in a body on the Society for support ; it is also due to the 
large entry of new members. At first sight it would appear as if 
this would help to decrease the expenses ; but there isa rule which 
directs that the funds must be kept up to £3 per member. Sup- 
pose 200 members are enrolled per month, to keep up the funds 
£6000 must be found, less the entry money, by the other members. 
To prove the large entry, in this district ten years ago there was 
only one branch, there are now three. Continuing, he acknow- 
ledges that the Society has gained many benefits for its 
members, but at the cost of many lives and much money, at the 
same time suggesting that the same benefits might have been 
obtained by more peaceable means. For the adie of the 
artisan, having taken upon himself to enlighten him, he ought 
to have stated the peaceable means he would propose. The last 
statement is as good as saying that those who have fought the 
battles in the past did not use every means in their power before 
resorting to force. Human nature must have a strong suicidal 
tendency, if such were the case, to throw away lives and money 
when diplomacy would have answered. 

Again, he says it is useless to kick against the pricks. To be 
logical, he must now admit that it was useless for Nelson to kick 
against the pricks of Napoleon and Villeneuve at Trafalgar, but he 
did, and kicked them off the face of the Atlantic, but it cost him 
much blood and treasure; also Wellington at Waterloo, kicked 
Napoleon into St. Helena, but it again cost much. But who will 
say it was not necessary under the circumstances ; but according 
to ‘* Non-Unionist” it was wrong on account of the sacrifice. If 
w2 were to follow such teaching as that, we should soon be a race 
o? craven-souled, cringing slaves: then farewell the British glory 
ware so fond of applauding. There must be a considerable trade 
in rings, seeing there are so many English mechanics who have 
made the descent to the vale of pigdom as to have their noses 
ring. He might have told us of what metal they were made; we 
mght then have started their manufacture, for it seems the 
mechanics abroad are making the same descent, if he says truly. 
Then, astounding prophecy, lish employers will be able—as he 


Society men good reason to look to their guns, speaking figuratively. 
It is difficult to see under what inspiration ‘‘ Non-Unionist” is 
labouring. In my own humble way I thought when the continental 
mechanic had higher wages, and got more on a level with the 
English, competition would not be so keen, because their merchants 
would not be able to undersell us, as they are now, through having 
to pay less wages, so that our masters instead of giving less wages, 
would be better able to give more. Again, the Society has something 
of the club element about it, and when a person pays into such he 
does not get a money return, but a certain amount of pleasure. 
There men meet, say once a fortnight, making acquaintances, 
cultivating friendships ; it becomes a sort of debating society, where 
opinions are exchanged on what is brought forward, from the 
reports read, and business transacted; they acquire a certain 
amount of knowledge of what is going on around, and as iron 
sharpeneth iron, so does man’s countenance that of his friend. 
The points at issue have resolved themselves into one. Is it 
better for a mechanic to pay a small subscription into an insurance 
company, or into a trade society, say the Amalgamated Engineers ? 
If he could be certain of living with good health and constant employ- 
ment to, say, seventy years, he would have a better money return 
from the insurance company ; but as he is terribly uncertain on all 
the points named, and as in the trade society there are other 
benefits than a direct money return—which I have endeavoured to 
point out—the trade society will be less of a speculative character, 
and, putting all together, will be a safer investment. 
Devonport, November 3rd. Cuas, W. Rowe, 





A NATIONAL RAILWAY MUSEUM, 


Sir,—I always take great interest in reading many of the letters 
on various subjects from correspondents which appear in your 
valuable and long-established publication. 

I am often amused tosee the positive way in which some of your 
correspondents write on railway subjects. In nine cases out of ten 
these letters are from men who have really had little practical 
experience. I notice a gentleman from Leicester professes to have 
been the first to suggest a railway museum. 
My experience on railways began in 1829 and 1830, when | spent 
a good deal of time on the Salford end of the Manchester and 
Liverpool Railway, and I have spent nearly the whole of my time 
since in connection with railways. I can look back to the loco- 
motive engine when it had to do its work without any clothes on. 
I watched it in its first attempted attire, when the barrel of the 
boiler only was lagged and covered with canvas by a sailmaker 
and painted green. 
I can look back to the days of hand gear locomotives, when it 
required an engine man to use both hands and one foot to reverse 
his engine. I have many a time started a load with a hand engine 
by hand, when the same engine would not start the load at all with 
the valve motion in gear, and worked by the excentrics. I well 
recollect the introduction of the Pow engine, that was the gab 
motion with the reversing lever, and that motion enabled many a 
man to become an engine-driver who could not do anything with 
the old hand gear, of which there were many types. I recollect 
the day when driving wheels of locomotives were built up of wood, 
with a cast iron nave and boss, wood spokes and felloes, with 
wrought iron tire. 
With reference to forming a museum, I am much afraid that a 
great deal of valuable and irreplaceable material is lost. I forty- 
five years ago saw the desirability of forming a museum, and had 
a conversation with yourself on the subject nearly twenty years 
ago, and you will very likely recollect visiting my place, now many 
years ago, when you saw something like a thousand tons of loco- 
motives, parts of hundreds of locomotives, traction engines, port- 
ables, &c., valve motions, link motions, hand gear, connecting-rods, 
with a hundred different types of big and little end straps, &c., 
representing the ideas of almost every locomotive engineer we can 
think of during the last sixty-five years. 
I was at the dismantling of Tayleur’s place at Warrington ; 
Jones and Potts at Newton Bridge; Richard Roberts, Manchester ; 
Geo. Englands, Hatcham. I bought the motion work of thirty-six 
engines—Crampton’s —- plied to the Chatham and Dover 
Railway—some made by Tulk and Lee, of Whitehaven—in addition 
to scores of McConnells, and as far back as Mellings, of the Man- 
chester and Liverpool Railway. I can think of thousands of 
railway curios which are gone for ever. There may be a few 
things in private hands. I have a few things. Amongst the lot, a 
face-plate or front fire-door plate of a locomotive boiler which was 
built in 1841 for the Sheffield, Ashton-under-Lyne, and Manchester 
Railway by Messrs. Kirtley, of Warrington. In 1842 that locomo- 
tive broke her fire-door ring, and I assisted, under the superin- 
tendence of the late Richard Peacock, M.P., with a fitter named 
Charles Sowden, to take out the old fire hole ring and put in a 
new ring without taking out the fire-box. It was considered a feat 
at the time. The engine had a peculiar history. Time rolled on, 
and about twenty-five years ago the engine became my property. 
I broke her up, reserving the plate referred to. The top pressure 
then was 65 lb. to the square inch, variable blast pipe, no pressure 
gauge, no steam jet, and, in cases of emergency, a hook or two in 
the blast pipe. If you had to stop on an incline ascending 1 in 
100, with six coaches, the fireman had to drop off with a lump of 
wood and scotch up the last coach ; then the engineman had to 
reverse and squeeze home the spring buffers, in order that their 
elasticity might help to start. I may say I should be glad to see 
the museum referred to started, and should be glad to contribute 
my mite, and shall hope to hear further on the subject. 
Ashton-under-Lyne, October 31st. I. 'W. B. 





Sir,—Permit me to support most heartily the excellent sug- 
gestion of Mr. Clement Stretton that a railway museum should be 
established. I have often had reason to regret the absence of such 
an institution. When | visited England twelve years ago many 
interesting old engines, such as tbe North-Western ‘‘ Bloomers” 
and the South-Eastern singles, were still in regular work, but 
others, such as the Great Western broad gauge /ft. coupled, the 
South-Western singles, the Brighton “Sharps,” and “ Jenny Linds,” 
the South-Eastern ‘‘ Cramptons,” and several interesting types 
on the Great Eastern and North-Western, had already disappeared. 
And now all these are gone, as well as many others of note. 
have already put in an earnest plea for the preservation of the last 
remaining Caledonian 8ft. single, and I earnestly wish arrange- 
ments could be made to save from the scrap heap as valuable links 
in locomotive history one specimen each of typical engines which 
have been used and worn out by the representative British lines. 
At present even drawings and dimensions of important bygone 
locomotives are in some cases difficult to find. 

CHARLES Rous-MARTEN, 





WHEELS FOR SELF-PROPELLED CARRIAGES. 


Sir,—I hear that the Electric Omnibus Company, which is about 
to place some of its omnibuses upon the Hammersmith-road, is 
adopting a system of very small driving wheels with pneumatic 
rubber tires. I regret this, because in the interest of mechanical 
road carriages I think it is a pity that we should court failures of 
any kind just when, after waiting, as some of us have for twenty 
years or more, to be allowed to run mechanically - propelled 
carriages on the public roads of England, we are at last permitted to 
doso. That these small wheels with pneumatic tires will come to 
grief sooner or later, and give the company an immense amount 
of trouble, is almost a certainty. Rubber on a driving wheel and 
in contact with the road never did, and never will, stand long with 
any greater weight than, say, a tricycle. In the steam brougham 
I built in 1874 I avoided it purposely, because my opinion of it 





apparently takes it for granted they have the will—to play the 
tyrant. 
In thus expressing himself, he has no doubt unwittingly given 


was as above. Its failure on the wheels of such carriages as we 
have seen lately, and which have had a fair amount of work, only 








frequently does a given part of the circumference come in contag} 
with the road, making it still more trying for the tire, 

Everyone who has had experience with road engines and steam 
carriages knows that very small driving wheels would give 4)j 
sorts of trouble, are quite out of the question when the road jx 
worn, uneven, or soft; and Heaven help the driver who tries {g 
start out of a hole with driving wheels about the size of a big 
cheese. Another practical disadvantage due to small driyip 
wheels is bringing the gearing so near the dirt and dust. These 
pneumatic cheeses, four of which have to carry as many tons, sey 
a ton per wheel, will require, with 28 lb. per square inch air 
pressure—which [ understand is to be used—80 square inches of 
surface in contact with the road to bear the weight. The ‘hustling " 
this unfortunate rubber will get against the road will, I fear, mean 
tear rather than wear, and after a month or two of daily work 
there will be much ‘‘ cussing” around those cheeses. It is note. 
worthy that for a wheel driving from the axle, nothing has ever 
appeared so practical and efficient on the whole as that of the 
late Walter Hancock ; the so-called ‘‘ military” wheel is an imita. 
tion of this, and no wheels I know of have to stand the strains put 
upon those of a gun carriage, H, A, O, MAcKENzix, 

November 2ad, 





A DIAGRAM PUZZLE. 


Sir,—I shall be obliged to any reader who will give me an 
opinion on the accompanying diagrams, They are taken from a 
compound Corliss gear engine ; the high-pressure cylinder indicates 
about 300-horse power, the low-pressure 950-horse power, 

The engine has been thoroughly overhauled. It will be seen 
that the low-pressure diagrams are unlike, and more lead is being 
given to that which is now deficient. But the puzzle is that, not. 
withstanding the difference in the low-pressvre diagrams, the 
high-pressure diagrams are nearly alike. That is to say, there 
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does not appear to be any connection between the two sets of 
diagrams, What is the cause of the remarkable drop in pressure 
at half stroke, the cut-off taking place at about one-fifth / So far 
as I know every valve and piston is tight. The intermediate re- 
ceiver is of ample capacity. I take it for granted that the low- 
pressure valves are cutting off too early, and so reducing the work 
done in the high-pressure cylinder by augmenting back pressure. 

Glasgow, October 30th. Trip Gear, 





HORSELESS CARRIAGES, 

Sitr,—In your report of Sir David Salomon’s address at Liver- 
pool, speaking of the Serpollet boiler being self-cleansing, he 1s 
made to say, ‘* The deposit of salts takes place at the point where 
the water is vaporised.” There must be some error here, I am 
largely engaged at the Salutaris Water ropa | in distilling large 
quantities of London water six days every week, at a very high 
ressure, to be condensed again and made into Salutaris Water. 
Now, a very large quantity of the matter held in solution in 
London water is deposited a the water is forced by the 
injector into the high-pressure boilers at all. And a further deposit 
used to occur in the boilers, which had periodically to be chipped 
off ; but latterly we have introduced a plan by which the water is 
heated still more highly, to make it further deposit before it enters 
the boiler, so that the deposit inside the boiler is now a mere film, 
instead of being nearly }in. thick. This is quite contrary to the 
theory Sir David Salomons gives utterance to when he says, “It is 
evident, therefore, that when the evaporation takes place at the 
commencement of the tube, the force of the steam will drive the 
whole of the powder deposit along the rest of the tube into the 
cylinder, where it acts as a lubricant for the piston.” Surely there 
must be some “misreporting” here, for how can a ‘‘ powder 
deposit,” which he himself calls ‘‘salts,” act as a lubricant for 
the piston ? G, A. Hale, 
Penithon, Radnorshire, October 3ist. 


S1r,—I was very much interested in your report of the address 
given by Sir David Salomons, Bart., before the Liverpool branch 
of the Self-Propelled Traffic Association. ‘ f 

When I was in London last May, I was greatly disappointed to 
see such a poor exhibition of motor cars, and the very clumsy 
adaptation of motors, I came then to the conclusion that a steam 
motor would have great advantage over gas, oil, or electricity. | 
am pleased to find that this is the opinion of such an authority as 
Sir David. I may say that for some time I have been at work on 
a design for a steam motor suitable for cars. 

There is one thing, however, I think should not be overlooked 
in Sir David’s address, viz., the statement he made—on page 430, 
first column—that ‘‘in theory, to obtain double the speed, four 
times the power is necessary.” This must be clearly a mistake, 
as it is well known by most that the resistance to traction on 
smooth roads is independent of speed. That is not taking into 
consideration wind or air. In one minute—l lb. resistance on 
level road, drawn 33,000ft. = 1-horse power ; 1 lb. resistance on 
a level road, drawn 66,000ft. = 2-horse power ; 1 |b. resistance on 
a level road, drawn 99,000 = 3-horse power, and so on, showing 
that it is an arithmetical progression, and not a geometrical pro- 
gression, as suggested by ie avid. W. CROOKE. 
Millom, Cumberland, November 2nd. 








DeaTH oF Mr. Henry Bamrorp, SEN.—We regret to have to 
chronicle the decease of this gentleman, on the 27th ult., at the 


advanced age of 78 years. Mr. Bamford was the head of the firm 


of Bamford and Sons, agricultural implement makers, Uttoxeter 
of which district he was for many years vice-chairman of the 
Board of Guardians. He was an indefatigable worker, utterly 


unselfish, and leaves with his fellow townsmen the memory of a 





confirms my prediction, Now the smaller the wheel the more 


worthy name and honourable reputation, 
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CENTRE-BEARING TURNTABLE 
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FIG. 2 


AN AMERICAN CENTRE-BEARING TURNTABLE. 


Yue accompanying illustrations—Figs. 1 and 2—represent 
views of a centre-bearing turntable made by the Greenleaf 
Turntable Company, of Greencastle, Ind., U.S A., capable of 
accommodating a load of 
100 tons, and Fig. 3 shows 
a section of the centre bear- 
ing. 

The centre post A is of 
cast gun-metal 3ft. Tin. 
high, 15in. diameter at the 
top, 19in. diameter at the 
base, and with flange base 
2ift. by 2}ft. square and 
4in. thick. Near the base 
is a roller path hardened 
and ground to a surface 
19in. diameter and Qin. 
high. At the top is a 
spherical socket 12}in. 
diameter, chilled and 
ground to atrue surface and 
less than a hemispherical 
segment. In thissocket rests 
a steel sphereH, 12in.in diameter. Sitting over this the centre 
post is a box consisting of a cap B, and a sleeve C, connected 
by bolts. Both cap and sleeve are of cast gun-metal. The | 
cap is 26in. in diameter, 5in. average thickness, faced on the 
lower side, and having a spherical socket forming the upper 
bearing for the ball The sleeve is 26in. by 26in. horizonl 
tally and 3ft. 2in. vertically. On its outside are four 3}in- 
vertical flanges, to which the cross struts D are riveted, and 
at the bottom is an inside annular groove E 24in. in diameter 
to receive the bearing balls 2,';in. diameter. This groove is 
chilled and ground to the exact size, and the bearing balls 
are of hardened and ground steel. It will be noticed that the 
box is substantially prevented from lateral movement at 
the bottom by the close bearing of the ring of balls E, 
and also that the spherical sockets for the ball H are 
of slightly greater diameter than the ball. The platform of 
the table is fastened to the cross struts D. Now when the 
platform tips at one end to receive the locomotive, the ball 
H rolls slightly toward that end, but as soon as the loco- 
motive is once balanced on the table the ball seeks its original 
position, or in other words, the table becomes horizontal. 
The tip of the table is of course controlled in amount by 
suitable end bearing. At the same time that the ball H is 
rolling to one side and back again, the balls E undergo a 
slight vertical movement. For 60ft. turntables of 100 tons 
capacity the builders consider that girders of cast gun-metal 
are preferable. Assuming a table of the above capacity, four 
girder arms, 44in. deep at the widest part, and 30ft. long, are 
used. Both the bottom and top flanges narrow in width 
from the centre toward the end of the girder, this taper being 
from 9}in. to Gin. for the top flange, and from 8in. to 44in. for 
the bottom flange. The thickness of the top flange is 24in., 
and of the bottom flange 13in. The girder web is iin. 
thick at the large end, and {in. thick atthe small end, and is 
perforated with twelve holes of suitable size to relieve the 
shrinkage strains, but yet to have ample strength. The top 
flange of the girder is straight, but the bottom flange has the 
line of a parabola. 

_ Iwo girder arms coupled together at the centre form a 
Single girder for the table. These couplings are made by 
forged steel tie bars, fitting into suitable sockets cored out of 
the girder flanges. Besides this lateral bracing there are 
cross braces about midway of each arm and at the end, and 
also a cast diagonal bracing. The lock consists simply of gun- 
metal castings notched to receive the ends of the girders. It 
1s entirely centre bearing, there being no end rollers at all; 
by a thorough system of lateral bracing, the whole platform 
1s designed to act as nearly as possible like a single beam ; 
combined rigidity to carry load, and flexibility to take up 
shock is provided by the coupled girders and by the centre 





_ ball bearings. We are indebted to the Railroad Gazette 
or the illustrations of this turntable. 








BAILEY'S COMPENSATING WATER GAUGE. 


THz accompanying engraving is a section of Messrs. Bailey 
and Co,’s patent “‘ Scavenger ’’ compensating water gauge, 
introduced _With a view to the removal of the dangers 
mentioned in g recent article in THe ENGINEER, namely, the 








FIG. 3. TRANSVERSE SECTION CENTER BEARING. 





ELEVATION OF CAST IRON TUNNTABLE 


| will be faced with blocks of three to ten tons in weight, 
| of water is 26ft. to 31ft. The timber breakwater will be formed of 


low-pressure cylinders, each 40in. by 22in. The engine runs at 
| 232 revolutions per minute, giving a piston speed of over 850ft. 
| The main shaft is in two pieces, each containing a crank pin and 
| webs, and these are made of hydraulic forged nickel steel. The 
| shaft and pins are 10in. diameter, with 3mm. axial holes drilled 
through them. Between the cylinders are heaters or receivers 
having copper pipe coils filled with live steam from the boiler. 
The high-pressure cylinder has double piston valves, a main valve 
controlling the admission and exhaust, with a cut-off sleeve valve 
riding on the main valve. The valve gear cf this cylinder alone is 
controlled by the governor. The other cylinders have gridiron 
valves of small stroke. The cut-off in the intermediate and low- 

ressure cylinders is positive, but can be adjusted to a cut-off of 
5" to 0°6 of the stroke while the engine is running. A double- 
beat stop valve is provided, and the cylinder drain valves also form 
the automatic relief valves. All bearings are supplied with oil, 
pumped through pipes and Jed back to a filtering tank. The 
boiler pressure is 185 1b. per square inch, While working at 1725- 
horse power, and with the jacket and reheater water going to 
waste, this engine has developed 1-horse power on a coal consump- 


| cylinder is 22}in. by 22in.; intermediate cylinder, 36in. by 22in. ; 


| tion of 1°381b. per hour. 


Harbour work.—The harbour at Buffalo, on Lake. Erie, is to be 
improved by the Government at a cost of 2,300,000 dols. The 
main improvement will be the construction of a breakwater parallel 
with the shore, and broken by two openings or entrances. The 
water area from the breakwater to the contour line of 18ft. of 
water at the shore will be 470 acres. The main opening will be 
600ft. wide, and the fair weather opening 300ft. wide. The height 
will be 12ft. above high water. There is already a timber crib 
breakwater 7600ft. long, and the new work will be a continuation 
of this, consisting of 5000ft. of rubble stone embankment, with 
paved slopes, and 7500ft. of timber cribwork. The embankment 
work will cost £35 per foot, or £176,130, The cribwork will cost 
£37 per foot, or £279,963. The total cost will be about £456,093. 
The embankment will be 15ft. wide on top, with harbour side 


| slopes of 1 to 14 from the bottom of the lake to 10ft. below water, 


and thence 1 to # to the top. On the lake side the slopes will be 
1 to 14 from the bottom, then 1 to 24,and then1 tol}. The bank 
will be built up of stone, increasing in size from the interior, and 
The depth 


| cribs sunk in place, and surmounted by a continuous superstructure, 


liability of the packing ring to become jammed between the | 


end of the glass and the fitting when tightening up, and 
breakage of gauge glasses. This the Bailey gauge does 
effectually. As will be observed from the illustration, when 


the nut is tightened up, the packing ring, which may be of | 
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FIG. 4. LON GITUDINAL SECTION CENTER BEARING. 


rubber or asbestos, must be jin. from the end of the glass 
tube, both at the top and bottom, and so cannot be forced 
into the waterway. The water gauge is also compensated to 
allow for a difference of expansion between the glass and 
metal surrounding it of equal to 50 per cent., thus removing 





the primary cause of breakages. 

In addition, the water gauge has other and unique advan- | 
tages, the valve spindle, at top and bottom, being fitted with | 
a “ blade” extending into the passages, which at each opera- | 
tion, when the valves are opened and shut, removes the scale | 
or deposit, which otherwise is liable to accumulate therein | 
from the feed-water, and become a source of danger in | 














the entire work being filled with stone, decked over, and provided 
with iron mooring posts. The cribs will be 36ft. wide, and 22ft, 
high, each 60ft. long, built of hemlock and white pine timbers, 
10ft. to 36ft. long. For this part of the work a trench 50ft. wide 
at the bottom wiil be dredged to the solid rock, the rock being at 
depths of 27ft. to 50ft. below the lake bottom, and 59ft. to 77ft. 
below water line. When the cribs are sunk to place in the trench, 
the excavation will be backfilled with stone or gravel. 

Compressed air tramcars.—The Third Avenue Cable Tramway, of 
New York, has now in service two compressed air cars which are 
run on the Fort Lee branch, alternating with the cablecars, Each 
car is carried on four wheels, and is operated by a double-cylinder 
engine, with horizontal cylinders, 7in. by 16in., placed above the 
axles. A rod from the crosshead drives a vertical rocking lever, 
to the lower end of which is connected the main connecting-rod to 
the crank. Coupling rods connect the two axles. The air is used 


| at 100 Ib. to 150 lb. pressure, and before entering the cylinders it is 


passed through a hot-water chamber and heated to a temperature 
of 300 deg. The power plant comprises two locomotive boilers 
and two compressors, Each compressor has a steam cylinder, 
16in. by 16in., and three air cylinders:—No. 1—double-acting— 
10hin. by 16in. ; No, 2—single-acting—6}in. by 16in. ; No. 3—single- 
aciing—2gin. by l6in. From this last cylinder the air passes 
through a long water-jacketed pipe for cooling purposes, then 
through a copper pipe coil in a tank of water, and then through a 


| trap chamber in which the moisture is deposited. The storage 


reservoir consists of a set of thirty Mannesman tubes, 9in. diameter 
and 2l1ft. long, the pressure being 25001lb. in the reservoir, and 
2000 lb. in the car tanks. The tubes and car tanks have one end 
hemispherical and the other end drawn down toa bottle-neck shape 
for the connections which are effected by bent copper pipes. The 
length of the round trip is 43 miles, and the cars make three trips, 
or 13 miles, with a single charge, while four trips have been made 
upon occasions. A compressed air locomotive is to be tried soon on 
the elevated railways. 

A triple-position signal.—The four-track line approaching the 
Grand Central Terminal Station in New York—including a viaduct, 
drawbridge, and tunnel, all with four lines—carries an enormous 
traffic, and it is most important that delays to trains should be as 
infrequent as possible. A complete lock-and-block system is in 
force here, using the track circuit; but there is, of course, the in- 
evitable liability of a failure of the track circuit, or 
of the apparatus operating the signal, thus prevent- 
ing a ‘‘clear” signal being given. In ordinary prac- 
tice where this occurs, the signalman gives the 
engineman of the train delayed by the signal a . 
green clearance card, authorising him to proceed 
to the next block station. In this case, however, 
such an arrangement would cause serious interfer- 
ence with the traffic, and therefore a triple signal 
has been devised, having three lights for the lamp 
signals in the tunnel, and a three-position sema- 
phore for the viaduct. The semaphore has two 
arms or blades, one behind the other, the front one 











1 being the ordinary red arm, and the rear one a 
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green arm. Two circuits are used, and two levers 
in the signal tower. Under ordinary conditions, 
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BAILEY’S COMPENSATING WATER GAUGE 


| stopping up, and, as we have known in cases, rendering the | 


water gauges inoperative or unreliable. 
We would also point out that, in anticipation of such an | 


| eventuality as breakage of glasses, the gauge is fitted with an 





automatic ball valve, which closes immediately if an accident | 
of this kind occurs. The valves have reversible seatings, | 
which will withstand the action of steam, water, and acids 
indefinitely, made of “‘adamantine” composition, which 
makes tight steam joints, and can be cheaply renewed at any 
time, instead of it being necessary to replace the whole 


- beat e, inst 
rarings, and perfect and easy adjustment is sought through | fitting, as is often the case when the seats become damaged. | e work th f 
| building the main and western lines within a year from the begin- 


| ning of the work in conjunction with the Elm-streeet improvement 








AMERICAN ENGINEERING NEWS. 
(From our own 
Marine type of engine for mill work.--One of the large American 
cotton mills has recently put in service a four-cylinder triple- 
expansion engine of 2000-horse power, which is of the vertical 
inverted marine type, in order to economise in floor space and 
foundations. The cylinders are arranged in two tiers, the high- 
pressure and intermediate cylinders above and the two low- 
pressure cylinders under them intandem form. The high-pressure 





with apparatus in order, the signalman getting the 
bell code order pulls his red lever and lowers 
both blades simultaneously, working as one blade, 
with the green blade hidden by the red blade. 
Should the apparatus fail, or that the white signal 
cannot be given, the signalman pulls his green lever, 
which lowers the red arm, leaving the green arm in 
a horizontal position, and showing a green instead 
of a white light. This allows a train to proceed to 
the next block station under caution, without delay. 
If both circuits fail—which is not probable —the 
train must be stopped, and a clearance card issued. 
The New York Underground Railway. — The 
prospects for the proposed underground electric 
railway in New York city are brightening up 
again. There was = opposition to the original line pro- 
ed by the Rapid sit Commission, the route being under 
roadway, and property owners being fearful of damage to 
foundations. As a consequence of this, the construction of a line 
upon this route was finally decided against by the courts. It is 
now proposed to take up what is known as the Elm-street route. 
This street is at present a narrow side thoroughfare, but is to be 
widened and extended to form a road parallel with Broadway, and 
thus relieve the heavy traffic. It is proposed to build the under- 
ground railway by open cut during the reconstruction of the 
street. There are no ~~ or high buildings to be interfered with. 
On the section plan of doing the work there will be no trouble in 


next spring. Itisonly a matter of excavating, lining and covering 
so many sections at once. As the trench will be largely in rock, 
lining will only be needed for the sides. Steel beams and arched 
work will support the pavement, While the excavating and lining 
are being done all the iron and steel work needed can be turned 
out at the mills. An important feature of the underground 
system as planned will be that the station platforms will be 3ft. 
above the bottom of the tunnel, and as the depth of the tunnel 


will be only llft., except at Murray-hill, where it will be 14ft., 
the descent at the most will be only equal to the height of an 
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ordinary room, the stairways consisting of eleven steps. ‘I'he road 
runs as near to the surface as possible, so that the descent to and 
ascent from the stations will be much easier than those toand from 
the platform of the elevated railways. With perfect ventilation— 
a result easily accomplished by — engineering skill—by com- 
plete lighting by electricity, and with the absence of steam locomo- 
tive power, the underground road, as laid out, ought to prove all 
that is sought. Elm-street will be 80ft. wide to Great Jones-street, 
at which point the new Lafayette-place, as extended south, will 
begin, the width up Lafayette-place and Fourth-avenue to Four- 
teenth-street being 100ft. From Fourteenth-street to Forty-second- 
street the width is 120ft. From the Grand Central station—under 
which will be the underground station—up Park-avenue to the 
Harlem River, for the eastern branch, the width of the avenue is 
100ft. The width of Forty-second-street is 100ft., and Broadway 
from Forty-second-street to Fifty-ninth-street, is 100ft. wide. 
The Boulevard to the city limits is 150ft. wide its entire length. 
Electric locomotive in New York.—Several minor experiments 
with electric traction have been made on the New York elevated 
railways, and the latest—made a few weeks ago—is with a system 
comprising a central power plant and a set of storage batteries on 
the engine. Tests have been made on the short Thirty-fourth-street 
branch. The motor and engine were designed by Mr. J. B. Enty, 
of the Storage Battery Company. The engine is mounted on two 
four-wheel trucks or bogies, with 28in. wheeis. The body of the 
car is 18ft. long, and 8ft. high in the centre, where the motorman’s 
cab is placed. From the cab the roof slopes in either direction to 
a height of 3ft. at the ends. The weight is ten tons, A 400-volt 
current is supplied from a third rail, of T or flange section, placed 
on the outside of and at an elevation of about 10in. above the 
track rails. Contact is made by two cast iron sliding shoes, hang- 
ing er! from the front and rear axle bearings of the trucks, the 
idea of the two shoes being to provide against breaks in the con- 
tact, which might occur by the jumping of a single shoe. The 
electrical equipment includes two general electric motors, each of 
125-horse power, and storage batteries of 256 cells, weighing 80 Ib. 
each. These cells are constantly in parallel with the power-house 
circuit, and are intended to equalise the load. When no power is 
needed, as on a down grade, the current is consumed in chargin, 
the batteries ; when the load is heavy, the extra current requ’ 
is supplied from the storage batteries. This has the effect of 
making the dynamo load more uniform, or of maintaining a con- 
stant load on the generators, independent of the variable current 
required by the locomotive. This permits the use of smaller 
machines at the central station, with a consequent saving of coal. 
The location of the batteries in the power-house would in the same 
way equalise the central station load, but the fluctuations would still 
be felt in the distributing conductors. By placing the storage battery 
on the locomotive at the exact point where the sudden fall of 
potential occurs at the time of heavy demand for power a steady 
current is maintained in the line conductors; a sudden demand, 
as in starting, for a large amount of current is supplied by the 
battery, and no additional demand is made upon‘the current con- 
ductor, both pressure and current remaining constant. In the old 
system of distribution both hines and conductors must be made 
large enough for the maximum demand ; and the drop in voltage, 
which occurs at a distance from the power-house, causes the motors 
to work ae just when the demand for power is greatest. 
By this method the feeders and conductors can be designed to 
carry the average load. The conductor at a long distance from 
the power-house could also be made smaller, the small current in 
the line being reinforced automatically by the battery. This 
- age also allows the third rail to be discontinued at crossovers, 
the load at such places being imposed upon the batteries. The 
batteries alone will supply sufficient power to operate a train for 
fifteen or twenty miles at a speed of twenty-five miles per hour. 
The first cost of the electric locomotive is said to be slightly above 
that of the steam locomotives now in use. 











INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS IN SCOTLAND. 


Stk WILLIAM ARROL, in opening his presidential address to this 
Society, referred to the work done by the Institution last session, 
to the losses which it had sustained during the year, and to the 
strength of the Institution membership at the time of speaking, 
which was 768 members of all ranks, and which would be brought 
up by the ballot for the evening to 800, full ordinary members 26, 
and six graduates. He next referred to the bistory of the Institu- 
tion and to the influence which it had exerted up till now, and he 
touched upon the change which had arisen in secretaryship, 
mentioning that the Council had thought fit to ask the Institution 
to vote to the late secretary, Mr. W. J. Millar, an honorarium of 
£530 for duties faithfully performed during such a long period as 
twenty-five years of the history of the Institution. Of Mr. 
Parker, the new secretary, he spoke in very high terms, and said 
that the Council had engaged him at a salary of £300 per annum. 
With such changes, he thought it was well to consider if the 
Institution might not do more for the engineering profession in 
which they were all so largely interested. ‘ion certain that the 
Glasgow district presented one of the largest and most suitable 
centres for such an institution, and it was probable that in uo other 
portion of the world was an institution of the kind more to be 
desired. At the same time it was not possible to find acentre from 
which to draw such a membership as the Institution most happily 
possess, and that whether from a scientific or a practical point of 
view. 

Various suggestions had been considered by the Council for in- 
creasing the usefulness of the Institution. One was to appoint 
local honorary secretaries in some of the leading engineering 
centres in Scotland, outside of Glasgow, such as Edinburgh, 
Greenock, Kilmarnock, Paisley, Dundee, &c. Another proposal 
that was under consideration had for its object the arranging of 
periodical visits to other engineering centres than Glasgow, such 
visits perhaps taking the form of summer meetings and inspection 
of the leading works in the districts in which the meetings might 
be held. These and other new departures from their ordinary 
routine would, no doubt, be the means of benefiting the Institution 
as a whole, 

After some further remarks in the same strain the President of 
the Institution went on to refer to the changes which took place 
from time to time in respect of particular trades. Some of these 
he mentioned which had undergone changes as to methods, reduc- 
tion in cost of material, getting a better material at a lower price. 
Great changes had taken place in the iron and steel trades, 
especially the latter; for not only had methods changed, but 
labour-saving appliances had been very largely introduced—the 
increasing rapidity of their introduction being often accentuated 
by the labour troubles, which were so common in the present day. 
In the course of his further remarks on this subject, he said that 
no policy of ‘‘ stand-still” could be followed without the ultimate 
result of such being loss of trade, and being finally driven from it 
altogether. In this country we required perhaps to advance more 
than any others, by means of change and adoption of new and 
modern plant. As anation, we were amongst the first to manu- 
facture on a large scale. Our plant and works in years gone by 
were of the type of those days. In later years we supplied our 
customers—who ultimately became our competitors—in many cases 
with better plant than that by which it was made. When these 
became our competitors, it was moreessential than ever that weshould 
not only remodel our works on the same lines as given to our com- 
petitors, but to make every effort and take otber steps in advance ; 
and so that process went on continually—one change after change, 
and only by such could we hope to keep in the van of the com- 
mercial. We need not fear, however, our being able to do so if 
we only set our minds and hands to it, and advanced along the 
safe and sure lines. Nor was there any reason why we should not 
be able to hold our own in the competition of the trade of the 


world ; that, however, could only be achieved by earnest and 
constant application, There was no such thing as success to 
attained without working for it, and we were being constantly 
reminded of that by the rise and fall of those around us. z 

These remarks naturally led the speaker to dilate on the subject 
of technical education, and to what was being done or had been done 
in Glasgow by the University Engineering School and by the Tecb- 
nical College ; and Sir William went on to preach a discourse on 
technical education, as suggested in the recent speech of Lord 
Rosebery at Colchester. 

At the conclusion of the address Professor Jamieson, of the 
Technical College, proposed the best thanks of the meeting to Sir 
William Arrol for his interesting remarks. 

Subsequently a paper was read by Mr. Alexander Morton on 
“The Maximum Elasticity and Density of Steam,” the discussion 
on which was postponed till next meeting. 








THE IRON, COAL, AND GENERAL TRALE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


GREAT activity at all the large iron and steel establishments in the 
district, and a strengthening of prices in nearly all departments of 
the metal trade, was reported by the manufacturers and merchants 
attending Birmingham Exchange to-day—Thursday. 

In finished iron the strong position held by common bars con- 
tinue to be the most prominent feature of the Birmingham iron 
market. These are now selling freely at £5 15s. as the minimum, 
many makers quoting £6. arked bars still stand at £7 to 
£7 12s. 6d., but there is a belief that the advances in common 
bars will have an effect on these, should their progress continue, 
as appears likely. Merchant bars have a fair sale at £6 10s, 
Sheets are in only moderate demand, owing to over-production. 
Doubles are quoted £6 12s. 6d., and lattens at £7 10s, It is an- 
nounced that some large orders for sheets and bars for China, 
Japan, and India have recently come into the market. China is 
the most prominent, and sheets are the principal description 
wanted. Competition of a severe kind is experienced in this 
district from firms in South Wales, whose ability to deliver to the 
shipping ports by water gives them a great advantage. It is this 
Welsh competition which is one of the reasons to which is attributed 
the drop which has occurred in Staffordshire sheet iron prices, 
Galvanised sheets are also weak, being quoted at £10 to £10 5s, 
for 24 gauge in Liverpool. 

Hoop iron is £6 5s, to £610s.; thin strip is £6; angles are 
£5 15s, ; stamping sheets are £9 10s. to £10; nail rod, £6 10s. to 
£6 15s, ; and tube strip, £5 12s. 6d. to £5 15s. Bessemer blooms 
and billets of Staffordshire make have a quick sale at £4 10s. ; 
Siemens billets are £4 15s, to £5; steel sheets are £7 ; bars are 
about £6 ; and girders and angles are £515s. Pig iron prices are 
steady at 40s. to 42s. for Northamptonshire forge ; 43s. for North 
Staffordshire and Derbyshire; and 453, to 46s, for Lincolnshire. 
Staffordshire under pig is 36s. to 37s. ; part mine is 40s. to 42s. 6d.; 
and all mine 55s. Welsh hematites are now quoted 58s. to 58s. 6d. 
and Barrow grey forge 58s. to 60s. The total rise on these last is 
3s. 6d. to 3s. per ton on bottom prices. Barrow foundry numbers 
are—No. 1, bs. 6d. ; No. 2, 63s,; and No. 3, 62s, 

It is understood that Mr. William Lock, carrying on the 
Moxley and Deepfields Sheet Ironworks, has purchased the iron- 
works, Wednesfield, near Wolverhampton. They comprise a triple 
expansion engine of enormous power, scarcely equalled in the Mid- 
Jands, and aforge and mill for bar iron making. The works will be 
started almost immediately. At the Monmoor ironworks, referred to 
last week, nine puddling and one blast furnaces are now at work em- 
ploying 120 men. Messrs, Halfpenny Brothers, of Wolverhampton, 
are completing a Siemens patent furnace and another forge, as well 
as adding new plant, including a guide mill to their works, 

At Cradley Heath, on Friday last, a meeting was held of the 
Amalgamated Association of Anchorsmiths to consider the wages 
question. In September the majority of the large anchorsmiths 
were conceded an advance of wages, but a month later a letter 
was received from the Employers’ Association stating that unless it 
was made general in the trade, those receiving it would have to go 
back to the old rate. The secretary, Mr. James Smith, said he had 
made inquiries in various parts of the country, and was of opinion 
that in some of the chief districts no difficulty would be experienced 
in putting all anchorsmiths upon a level footing. It was decided 
to request the Midland Counties Trades Federation to support the 
Association in their endeavours to bring the wages of the small 
anchorsmiths up to the 3s. basis. 

A Birmingham manufacturing firm has received from their South 
African correspondent, a communication pointing out how South 
African orders are going to the Continent and America instead of 
Great Britain, on account of the difference in freights from British 
and those from America and continental ports, amounting, it is 
said in some cases, to the retailer’s profits on the goods, Orders 
have been lost solely on the difference between freights from Ant- 
werp and from English ports, and the shipping companies charges 
40s. per ton from England and 25s. per ton from America for 
the same goods to South Africa. 

Starley Brothersand Westwood Manufacturing Company is the 
name of the latest local cycle company, which has been formed 
with a capital of £110,000 divided into shares of £1 each. 

The Birmingham City Tramways Company and the Public Works 
Committee bave come to an agreement on the proposed extension 
of the existing system, so that the directors are now enabled to 
schedule them, and to give the requisite notice for the Provisional 
Order which they intend to apply to Parliament for. 

The Warwickshire County Council have limited the speed of 
motor carriages in their jurisdiction to ten miles an hour, A 
motion by Lord Willoughby de Broke, who made an amusing 
speech against the new introduction, strongly reminding one of the 
opposition to railways in their earliest days, was defeated. rd 
Broke prognosticated all sorts of evils arising from the adoption of 
the auto-car on British highways. 

In connection with the Tipton engineering scheme, which has 
been estimated to cost from first to last about £100,000, it was 
stated at a monthly meeting of the South Staffordshire Mines 
Drainage Commissioners on Wednesday that a level forming the 
first stage of the scheme was in course of completion, and another 
would soon be in progress. The cost of this work was proving less 
by £1 a yard than had been estimated. The engineers have been 
considering the best types of engines to be laid down, and the 
sites for them, and necessary plans will be laid before the Commis- 
sioners at an early date, The chairman—Col. Cochrane—said the 
levels now being driven would un-water a large area of mines, and 
some of the colliery proprietors in the district had asked the Com- 
missioners not to flood the market with coal—a difficulty which the 
Commissioners would endeavour to avoid. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—Business in the iron trade here has during the past 
week shown some slackening off, but considering the heavy buying 
of the past month or so, it is only a reasonable supposition that 
consumers, having covered themselves tolerably well for the 
present, shou'd hesitate about purchasing further at the advanced 
prices now ruling. With, however, activity fully maintained in 
all the large iron-using industries, the position throughout the 
market continues quite as strong as ever, and makers being for the 
most part heavily sold, are not only fully maintaining their prices, 
but indifferent about booking further orders at present. Although 
there was only a moderate inquiry coming forward on Tuesday’s 








Manchester Iron Market, prices both for pig and finished iron 


$$ 


were more than maintained at last week’s rates. In Pig iron 
moderate transactions are put wants at full rates, and only 
comparatively small concession upon these would in all probability 
bring forward some heavy buying for forward delivery, if makers 
were willing to enter into engagements on these conditions, Quota. 
tions for local and district brands are unchanged, but makers are 
very firm at 47s, 6d. less 24 for Lancashire ; 44s, 6d. net cash for 
Lincolnshire ; and 47s. to 47s, 9d. for Derbyshire foundry, 
delivered Manchester, but in Lincolnshire foundry there is yery 
little to be bought, and quotations are scarcely more than nomina| 
the principal makers being for the present practically out of the 
market. Forge qualities are firm at 44s 6d. less 24 for Lancashire 
and 48s, 8d. net cash for Lincolnshire, delivered Warrington, 
Outside brands offering here, notwithstanding warrant fluctuations 
are, if anything, a shade 5 4 than last week ; Middlesbrough 
iron, delivered Manchester ks, is now quoted 47s, 6d. net cash 
and by rail, not less than 48s, 4d. to 48s. 7d., whilst it would be 
difficult to buy either Eglinton or Glengarnock under about 48s, 6d, 
delivered Lancashire ports, and 50s, 6d. to 51s, net, delivered 
Dock Quays, Manchester, 

In finished iron makers have been selling freely at the recent 
advances, and are now further stiffening up in their prices to the 
extent that they are refusing to book forward orders at present 
rates, £5 15s. being now the minimum for Lancashire bars delivered 
Manchester district, and considerable orders have been declined at 
this figure, whilst in North Staffordshire bars large forward orders 
at £6 per ton have also been refused. Sheets remain at about 
£7 5s. to £7 7s. 6d., and hoops are steady at £6 5s, for random to 
£6 10s. for special cut lengths delivered Manchester district, and 
2s, 6d. less for shipment. 

Nut and bolt makers continue very well engaged, and are secur. 
ing without difficulty the recent advance of 20s. per ton, witha 
tendency towards a further upward move. 2 

In the steel trade the stronger tone as regards prices recently 
reported is fully maintained. For good foundry hematites makers 
are firm at 58s. 6d. less 24; local steel billets are quoted £5 net 
cash, steel bars £6 to £6 2s. 6d., and business has been put 
through in boiler plates at £6 10s. delivered in this district. 

In the metal market list quotations for manufactured goods 
remain unchanged, and there is an active business coming forward 
generally. 

Except that here and there in isolated cases there are reports 
of some slackening off, the activity I have recorded for some time 

st in tbe engineering trade of this district is fully maintained, 

omotive builders, as previously noticed, are all full of work for 
some time to come, and new orders still come forward freely, one 
of the largest firms in the district having just booked between 
thirty and forty locomotives for Japan, which are required for the 
Government railways, the delivery of these engines, | understand, 
extending over the next couple of years. Machine tool makers 
are mostly in the position that they are unable to entertain new 
work of any moment where anything like early delivery is required, 
and as the leading firms have had to decline a considerable 
weight of new work recently owing to their inability to comply 
with the conditions for completing the orders, With regard to 
other branches of the engineering trade, there is no new feature to 
mention beyond what I have previously referred to. 

In view of the reports prevalent for the last few weeks on the 
Manchester Exchange of the apr ge or, at any rate, the difficulty 
experienced in obtaining many of the foundry brands of pig iron, 
largely used in the Manchester district, I took an opportunity of 
visiting the other day the Pomona Docks of the Manchester Ship 
Canal, which are gradually becoming an important centre for the 
storage of pigiron. The Ship Canal Company has for some time 
past made special efforts to secure this important branch of trade, 
and has adopted a system for dealing with pig iron on lines some- 
what similar to the practice followed in the warrant stores at 
Glasgow and Middlesborough, with, however, the advantage 
that the local importers of pig iron, billets, &c., can make 
arrangements with the company for storing at the docks free of 
rent charge. Apart from the tolls and wharfage for the use of the 
Ship Canal between Eastham and Manchester, which are ls. 6d. 
per ton on pig iron and 1s. 8d. on billets, blooms, and ingots, the 
only other charges are for handling and weighing, 3d. per ton on 

ig iron, and 4d. per ton on billets, blooms, and ingots, being 

evied on receiving cargo from the ship, weighing, loading the 
cargoes direct ex-ship, or taking into stock, and similar charges 
for reloading and reweighing over the weigh-bridge, Warrants 
are issued by the Company to the holders of the iron, and orders 
for any quantity as required may be given to customers against 
these warrants, the Company loading up whether the iron is going 
forward by cart or rail. The facilities afforded by the Ship Canal 
Company for the importation of pig iron to Manchester by the 
Ship Canal, and subsequent storage at the docks, have already been 
availed of by both merchants and consumers in this district to a 
considerable extent, and during the early part of the year stocks 
were rapidly accumulated at Manchester and Salford, until at the 
end of (oe they exceeded 30,000 tons. During the last month or 
so, however, the increase in freights, and the upward movement in 

rices have tended to check the deliveries of iron at the Manchester 
Docks, and in confirmation of the general reports I receive on 
’Change, I found that stocks have been gradually decreasing, 20,000 
tons representing about the quantity held in store on the occasion 
of my visit. The bulk of the iron coming to the Pomona Docks 
consists of the well-known Scotch brands, with a small proportion 
of Middlesbrough ; the latter iron being chiefly delivered at the 
Salford Docks, which are more convenient for the vessels from the 
North of England, and during the past week a cargo of 900 tons of 
American pig iron was landed at the Salford Docks, Both con- 
sumers a merchants here are large holders of the iron, but 
Scotch makers are shipping direct considerable quantities to agents 
in this district, 

Mr. John Hall, the leading partner in the well-known Manchester 
iron-merchant firm of Messrs. Hall and Pickles, expired very sud- 
denly on Sunday last. Mr. Hall had been in his usual health 
until quite recently, when he met with a slight accident, to which 
no special importance was attached, but alarming symptoms de- 
veloped, which terminated fatally in the course of a few hours. 
The firm of Messrs, Hall and Pickles, which was established early 
in the present century, is one of the highest repute in the Man- 
chester district, and their large business, both in pig and finished 
iron, extends over a very wide area. Mr. [all was one of the best 
known representatives on the Manchester Iron Exchange, where he 
was held in the greatest esteem, and the altogether unexpected 
announcement of his death was received with deep and general 
regret by the members at the meeting on Tuesday. 

Bome substantial improvement in the coal trade is at length 
making itself felt, and the present month has opened with an 
upward movement in prices, whilst pits for the most part are now 
practically working full time. As yet there is no actually general 
advance, but a number of the collieries have a up their quota- 
tions on round coal 6d. per ton, whilst specially low prices taken 
during the summer, to meet competition from other quarters, have 
now for the most part been withdrawn, and prices levelled up to 
full list rates, The improvement in prices is for the present chiefly 
on house-fire qualities, and whether this can be fully maintained 
will of course largely depend upon the severity or otherwise of 


moving off freely, and at the pit mouth best Wigan Arley 
is very firm at 10s. to 10s. 6d.; Pemberton 4ft., and 
seconds Arley, 8s. 6d. to 9s.; and common house coals 
at about 7s. to 7s. 6d. per ton. There is, however, 
also a decided improvement in the lower class round coals, 
rincipally used for steam and forge purposes, that not only have 
on fire requirements taken off a good dea ‘of the surplus 
supplies, but a considerable quantity of common coal has recently 
been going away for shipment, with the result that there 1s 
nothing like that drug of steam and forge coals on the market, 








which for some time past has kept prices so com ev. On 
both inland sales and for shipment advances of quite 6d. per ton 





the weather. At present the better qualities of round coal are’ 
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t upon previous low rates, 6s. 6d. beingnow an average 
bere ee pose ho pnb and forge coals at the it mouth, whilst 
7s Qd. to 8s. is being got for ordinary steam coal, elivered ports on 
Mersey or Manchester Ship Canal. Engine fuel is generally in 
fairly good demand, but except here and there a scarcity of some 
of the better qualities, supplies on the market are genera’ ly ample, 
considerable quantities coming in from the Midlands, and prices 
remain without any really appreciable improvement, except that 
slight advances are being got on contracts for next year. The 
petter qualities of slack are fetebing about 4s, 6d, to 4s. 9d. ; and 
medium sorts, 3s, 9d. to 4s. 3d., but the commoner sorts can still be 
bought at about 8s, to 3s, 6d. at the pit. ; ae 

Barrow.—A very strong tone characterises the hematite pig iron 
trade. Business is being done on a large scale, and sales alike of 
makers’ iron and warrant stocks are considerable, the latter for 
prompt and the former for forward delivery. Prices have im- 
proved, and warrant iron is selling at 50s. 14d. per ton net cash, 
while buyers are offering 50s. 1d. Makers are firm in their quota- 
tions at 51s. per ton for parcels of mixed Bessemer numbers, net 
f.0.b. The business doing in Bessemer sorts remains brisk and 
healthful, and the belief is entertained that the present active 
state of the market will be maintained for a considerable time to 
come. Stocks have been further reduced this week to the extent 
of 976 tons, and they now stand at 297,422 tons, or an increase of 
8247 tons since the beginning of the year. 

[ron ore is steady in tone, and there is a good market for native 
sorts. The trade doing in Spanish hematites is not so brisk as it 
has been. Native qualities are quoted at 10s. per ton ordinary to 
13s, 6d. to 14s. best. 

Steel makers are full of orders, and keep all their mills busily 
employed. This is especially the case with regard to rails and ship 
plates. Prices are steady, heavy rails being at £4 10s. to 
£4 12s, 6d. per ton net, f.o.b., and ship plates at £5 10s, The mills 
are busy in all other departments, and are likely to remain so 
throughout the winter and the spring months of next year. Heavy 
steel castings for engineering and shipbuilding purposes are in 
large demand, and the foundries are busy. 

The only new feature about the shipbuilding and engineering 
trades is the fact that the Naval Construction and Armaments 
Company has been asked, with other firms, to tender for one or 
two of the second-class cruisers required by the Admiralty. These 
vessels are of the “ Doris” class, with the exception that water 
tube boilers of the Belleville type will be used in the stead of 
ordinary cylindrical boilers, 

Coal is quiet, and coke is steady and firm. 

Shipping is fairly well employed. Exports of pig iron from West 
Coast ports during the week represented 3528 tons, as compared 
with 3490 tons in the corresponding week of last year, an increase 
of 38 tons, Steel shipments were 6336 tons, as compared with 
4442 tons in the corresponding week of last year, an increase of 
1894 tons. The aggregate shipments to date this year represent 
268,152 tons of pig iron and 406,499 tons of steel, as compared 
with 251,197 tons of pig iron and 311,334 tons of steel in the 
corresponding period of last year, an increase of 16,255 tons of pig 
iron and 88 165 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Reports from the various coalfields are somewhat better than 
those given during the preceding month. With business well 
maintained, and fully up to the average, the pits have worked 
rather better, and a large output has been realised. An improve- 
ment has also been perceptible in the house coal trade. is is 
certain to be accentuated if the s! frost which set in on Wed- 
nesday continues. Both the metropolitan and provincial demand 
will be improved very materially, the trade in house sorts being 
more susceptible to climatic changes than any other. At 
present there is quite an average tonnage going to the metropolis, 
which is fairly satisfactory, having regard to the advantage which 
seaborne fuel enjoys in the easier transit from the Northern districts, 
A considerable tonnage of South Yorkshire coal is also being for- 
warded from Hull coastwise to the capital. A good business is 
being transacted with the Eastern ports. Local sales are more 
animated, although competition keeps excessively keen. 

Prices remain about the same as when last reported, the winter 
advance being as yet but indifferently kept up. Best Silkstones 
make from 8s, 6d. to 9s, per ton; inferior qualities, 7s. 6d. 
to 7s. 9d. per ton; Barnsley softs in large production at 7s. 6d. 
to 7s. 9d. per ton. Flockton realises 6s. 9d. to 7s., and the best 
descriptions of thin seam coal are still purchasable at 5s. 6d. to 
5s. 9d. per ton. As is usual at this season of the year, the steam 
coal trade begins to wane, yet on the whole there is a fair business 
doing with the Humber ports. Trade with Hull is moderate, and 
a similar remark *p lies to Grimsby, Quotations in the open 
market range from 6s, 9d. to 7s. 3d. for best sorts, and 5s. 9d. to 
6s, 3d. for secondary — The railway companies are taking 
a larger tonnage of locomotive coal on contract account. The 
demand for fuel is better, and values have an upward trend. 
With the winter season both house and gas coals get more 
animated ; the demand, indeed, being practically doubled. A 
noteworthy contract just taken is that by Messrs. John Brown 
and Co., Limited, Sheffield, for gas coal for Belfast. The weight, 
40,000 tons, is a very good order for South Yorkshire, when 
it is remembered how easily supplies can be had from 
the North and from the Wigan coalfield. A number of general 
orders, exclusive of contracts, are at present in the market, owing 
to stocks, which were laid in before the collapse of the Conciliation 

joard, having either disa or become greatly reduced. 
Now the collieries are making more time small coal, slack, and 
smudge are being produced in much larger quantities, in many 
cases the output exceeding the demand. Values are weak, and the 
quotations freely given ptr Rigger ae beyond the day. Good 
screened slack makes 2s, 9d. to ds., ordinary pit slack sells at 1s. 9d. 
to 2s., and smudge can only command 1s, 3d. to 1s. 6d. per tonin 
quantities. Blast furnace coke is in very good demand, and selling 
from 9s. to 11s. per ton at the ovens, according to quality. The 
facilities for increasing outputs are being constantly increased. 
Long ranges of ovens, which have lain idle for a number of years, 
are now in full working order, and new ones, on the most im- 
proved principles, are constantly being put. With such an exces- 
sive output prices have little chance to improve much more at 
resent, A e daily tonnage is going to Derbyshire, North 
sincolnshire, and other places. 

In the heavy industries business continues as good as ever with 
all markets, except the United States. Trade with that country is 
very unsettled at present ; but with the return of Mr. McKinley by 
a majority sufficiently substantial to be decisive, it is expected that 
business will soon resume its normal condition. There is little 
apprehension in these parts about any probable raising of tariffs. 
It is not believed that he can do much in this way, even if he is 
disposed, for a considerable time; and the general impression 
among our leading manufacturers and merchants, as well as with 
United States citizens resident here, is that Mr. McKinley will not 
seek to ce the prohibitive tariffs which are associated with 
his name, It is understood that his party may insist on some 
re-adjustment of fiscal arrangements; but no broad, sweeping 
measure such as practically crushed British trade a few years ago, 
is looked for. In any case Sheffield can afford to regard the situa- 
tion with equanimity, for at this moment the United States markets 
are merely buying from us what they cannot make themselves, 


The — all along in Sheffield and South Yorkshire 
has been for Mr. McKinley, which is certainly a strange 
reversion from the bitter situation caused by his tariff 


impositions, There was, however, sound reason for the changed 
view, Mr. Bryan’s election would have meant the triumph of 

unsound ge and a tremendous financial panic, which would 
have brought about a paralysis of trade, Business men express 
no great liking for Mr. McKinley, but they prefer even the 








‘ Apostle of Prohibition Tariffs” to the preacher of the doctrine 
of repudiation. The election of Mr. McKinley by a small majority 
would have been almost as , they hold, as the return of 
Mr. Bryan, as it would have meant four years’ unrest and turmoil, 
which destroy confidence, the life-blood of commerce, 

Considerably more animation is reported in iron circles, The 
improvement extends to all departments, and the prospects are 
much brighter. Imported iron ore from Spain advances very 
steadily. Sea freights have gone up considerably with the im- 
proved trade. Hematite pig irons are 3s. to 42. per ton better 
than they were a short time ago. Hematite pig iron is selling in 
Sheffield this week at 57s. 6d. for North-East Coast iron, and 2s, 
to 4s, 6d. higher for West Coast irons, Common forge irons have 
stiffened in sympathy, the advance being quite 2s. per ton. The 
demand has been very great indeed within the last few months. 
The quotations in Sheffield are between 40s, and 41s. per ton. All 
kinds of steel are briskly inquired after, and last-quoted prices are 
still firmly maintained. In fact, in all the heavy trades there is 
abundant work, particularly in railway material, marine material, 
and kindred work. There is nothing to complain of in the volume 
of business, and the prices may be expected to get up soon. In 
armour plates, however, the briskness is chiefly in the finishing 
states, and the three firms are nowin a good position to take fresh 
work in this important department. Generally, however, there 
will be abundant employment for the workmen for some time to 
come, Manufacturers of finished articles in other industries are 
complaining of the narrow margin of profit to the good. They say 
that notwithstanding a rise in both raw material and fuel, they 
cannot obtain any better prices. 

Reports respecting the tile trade are not altogether so bright as 
they were. The rush for supplies has abated to a material extent, 
although the output is still unprecedented ; but with the increased 
power of production, and the quick working off of existing orders, 
there is pretty certain to be a slackening of the present pressure, 
At the time the advance of wages was conceded it was expected 
that the file-cutting machine would be more freely used. This 
has been the case, although it has not generally prevailed, one 
or two of the large firms, who employ hand-cutters, having 
adhered to their ordinary method without managing, however, 
to get the difference in wages from the consumer. A concerted 
attempt has been made to advance prices, but on customers 
intimating that in such a contingency they would seek supplies 
elsewhere, or purchase machine-cut files, the proposal to increase 

rices was dropped, What will occur is at present unknown, 
ut it is felt that definite steps will have to taken in some 
direction before long. 

In the lighter trades full employment is reported in every 
branch, The Christmas business is coming on, and firms engaged 
in the silver and electroplate departments are actively engaged 
in all classes of seasonable goods. The chief demand is for articles 
in sterling silver, manufactured into many novelties, some of them 
exceptionally pretty in design and admirably adapted for their 
purpose, Haftings of various kinds are well inquired after at 
present. At the London salesivory maintained fully the advances 
made at Liverpool for the African and Egyptian qualities 
in the Sheffield trades. These have gone up to £3 percwt. This 
means one of two things—either a reduction in quality or an 
advance in price. The disturbances in Cuba have almost stopped 
the supplies of cocas, box, and other hard woods used in the 
cutlery trades, The Cuban woods are preferred because they are 
more adapted for scales and handles than any other. Prices are 
improving, owing to the scarcity. Staghorns are in brisk demand. 
An excellent line just now is do nae horn handles, used for sugar- 
cane knives and,matchets, and these are being eagerly sought after. 
A similar remark applies to best ox horns, especially for those suit- 
able for turning work. The request for white ox bones is also very 
large, in spite of the excessive competition of common ivory and 
imitations, Cutters have been able to get better prices for bone 
scales for pen an pocket knife use. At the same time more money 
has been paid by the cutters for the bones to the dressers. 

The Grappler Tire Company, of Dublin, has taken premises in 
Renton-strest, Eccledale-road, Sheffield, and fitted them up with 
machinery for the fang oye of rims for cycles and vehicles, with 
the view of extending the business to the manufacture of other 
parts for cycles and motor cars. The Company, which has been in 
existence four years, has — over 300 hackney cars fitted with 
the Grappler tire, which is freely used in Cork, Waterford, and 
other Irish towns, A specimen car in the charge of W. E. F. 
Walker, the Company’s representative, visited Sheffield this week. 
It has already been driven about 700 miles in this country over all 
sorts of roads, and so far is withont a puncture. 








THE NORTH OF ENGLAND. 
(From our own Oorrespondent.) 

MANUFACTURERS who have had a long experience of trade in this 
district affirm that never has business been more sound and satis- 
factory than it is at present, and they i the prospects of 
continued improvement very satisfactory, in fact it seems to be 
expected that the revival will be felt at least over the greater part 
of next year. There is practically not a weak spot in the situation, 
and now that the election of President in the United States is 
settled, the check to the operations of buyers is removed, and an 
even brisker business than that of last month is looked for. 
Hitherto the buying has chiefly been confined to consumers, but 
now speculators are coming in more freely, as they believe that 
something is to be made out of operating in warrants, though in 
the ordinary course of things the next three or four months would 
constitute about the quietest time of the year. 

The deliveries of Cleveland pig iron are certainly in excess of the 
production, and it is calculated that last month the stocks declined 
over 15,000 tons, but as the Ironmasters’ Association have ceased 
to issue their monthly statistics, there is nothing to verify this 
estimate. The suggestion which has been made that the makers 
should publish their return monthly as heretofore, but minus the 
particulars of stocks which they consider detrimentally affect 
their interests, is regarded outside the Association as a feasible 
so!ution of the difficulty, They have always withheld the informa- 
tion as regards the stocks of hematite and basic pig iron, giving 
particulars of the make and furnaces, and there is no reason why 
they should not do the same witb regard to Cleveland pig iron. 
It is urged that the ironmasters of such a go-ahead district 
as Cleveland should not fall behind those of Continental and 
American countries who publish monthly returns of their .produc- 
tion, and in the United States some indication of the stocks is also 
given. While the Cleveland ironmasters are ceasing to make 
known any statistics of their business, Connals have begun to give 
fuller particulars of their stocks, They have for almost twenty 
years issued daily a return of the stock of Cleveland iron in their 
stores, and a year or two ago they commenced to give a monthly 
account of their stock of hematite pig iron, but now they have 
decided to give the stocks of the latter daily, as in the case of 
Cleveland iron, At the end of October they had 160,246 tons of 
Cleveland pig iron, the decrease for the month being 4542 tons, 
against 17,121 tons decrease for September. Of hematite pig 
iron at the close of last month they held 148,851 tons, the 
decrease for the month being 4445 tons. The exports of pig iron 
from the Cleveland district this month promise to be good, 
though they are usually poor in November. Up to Wednesday 
16,630 tons were shipped as compared with 9850 tons last 
month, 19,074 tons in September, 10,544 tons in November, 
1895, and 10,393 tons in November, 1894, The exports to over- 
sea a are being pushed forward with all speed. 

The recent advances in pig iron are more than maintained. 
Makers have firmly held to 40s. per ton for prompt f.o.b. deliveries 
of No, 3 Cleveland, G.M.B., pig iron, and have been able to secure 
it; they would accept no less either for prompt or forward 
delivery, and a little business has been done at that figure, the 
delivery to extend over the winter. Merchants have not been 











doing business at less than 39s. 104d. for prompt delivery, but 40s. 
was their minimum figure on Wednesday, the market having been 
strengthened by the intelligence that McKinley had been chosen 
as President of the United States. It was considered that there 
is more likelihood of a revival of trade there than would have 
been the case if Bryan had been chosen. No. 1 Cleveland pig iron 
has been raised to 4le. 6d.; No, 4 foundry is firm at 39s.; grey 
forge at 383.; mottled, 37s. 6d.; and white at 37s. all for early 
delivery. Mixed numbers of Cleveland hematite pig iron are 
being sold at 48s. 6d. per ton, and more than this is likely to be 
realised, judging from the exraordinary activity that is reported 
in the demand for steel plates and angles. re freights have 
dropped almost as quickly as they rose, but nevertheless the quo- 
tations for foreign ore do not decline. Good Rubio ore is at 15s. 
per ton delivered in the Tees, an advance of 2s, 9d. on the August 
price, The ore freight from Bilbao to the Tees was up to 8s. last 
week, or 2s, 9d, above the summer rate, but of this ls. 6d. has been 
lost this week, leaving the net rate 1s. 3d. above the minimum. 
The East Indian Railway Company has this week been receiving 
tenders for 6000 tons of Middlesbrough No, 3 pig iron delivered at 
Calcutta. This is the quantity it buys each half year for use in 
their foundries in India. The last contract was eecured by Messrs. 
James Watson and Co., Middlesbrough, and the previous one by 
Messrs. William Jacks and Co,, Middlesbrough. The Consett 
Iron Company has just restarted a blast furnace, which has been 
for a long time idle, and now they have all their seven furnaces in 
operation, 

The improvement in trade has led the Cleveland ironstone 
miners to apply for a general advance of wages, but this the 
employers have intimated they cannot grant at present. The 
realised prices of pig iron have not this year come up to the expec- 
tations that were entertained when the advance of 3} per cent. 
was given to the men in November, 1865. They have, however, 
promised that if the improvement continues, and the men come 
again early in the new year for an advance, they will be prepared 
to consider the matter fairly. Wages of blast furnacemen are 
regulated by sliding scale, 

It is possible that the Cleveland Ironmasters’ Association will see 
their way to send to next year’s Brussel’s Exhibition, a collective 
exhibit, representative of the chief industries of their district. It 
is felt that it is not wise to ignore these international exhibitions 
when competing countries make so much use of them. 

There being now no ironmasters’ statistics available, the record of 
shipments is practically the chief return to show the progress of 
trade from month to month. The exports of pig iron from the 
Cleveland district during October reached 115,773 tons, a quantity 
hardly equal to expectations, but still = and considerably 
above an October average. The quantity only been twice ex- 
ceeded in the history of the trade. It is remarkable that in seven 
out of the ten months that have passed this year a shipment of 
more than 100,000 tons has been reported. Last year four months 
were so distinguished, but prior to that there were only four 
months since the trade was established when such a large shipment 
was reported. Last month’s excess of shipment over October, 1895, 
was due to Germany, Holland, Belgium, and France. The follow- 
ing is a summary of the pig iron exports from the Cleveland 
district for last month, and for the months named :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

October, 1896 .. 43,057 72,716 115,772 
September, 1896 49,743 83,699 133,442 
August, 1896 37,451 81,310 118,761 
October, 1895 45,595 49,829 95,424 
October, 1894 .. 41,173 44,471 85,644 


For the ten months of this year the pig iron shipments have 
been the best on record from the Cleveland district, reaching 
1,020,896 tons, this being 124,000 tons, or 14 = cent. above the 
return for the previous best year, which was 1895. The average 
export during the last ten years over the corresponding period 
has been 758,000 tons, so that this year’s export has been 35 per 
cent. above the average. The improvement was most marked in 
the oversea business, which ted to 579,549 tons, this being 
25 per cent. above the previous best. The average shipment over- 
sea during the first ten months has been 410,000 tons, so that this 
year’s figure is 40 per cent. above the average. To Germany this 

ear no less than 305,000 tons have been sent from the Tees, to 
taly 74,063 tons, to Belgium 35,269 tons, and to Scotland 
336,267 tons. 

Excellent accounts of business are given by finished iron and 
steel manufacturers, who nearly all are full of work and assured 
of a sufficiency of orders for several months to come. Especially 
is this the case with steel plate and angle makers, who find it 
rather difficult to satisfy the requirements of their customers. 
They have put up their prices another half-crown, making 12s, 6d. 
advance since August, but buyers are as pressing as ever, for 
builders have taken the orders and must secure their materials. 
Steel ship plates are quiet at £5 10s., and steel ship angles 
£5 7s. 6d., both less oh per cent, and f.o.t. Iron plates and 
angles are 5s, per ton below these rates. The West Stockton 
Ironworks, Stockton, which was once a leading establishment 
for the production of iron plates, have been taken by Mr. Muir- 
head, of Glasgow, and it is stated that he will manufacture thereat 
his patent steel railway chair. Common iron bars are firm at 
£5 i. less 24 per cent. f.o.t, Heavy steel rails are in good 
demand, and the quotation is £4 10s. net at works, while steel 
railway sleepers are £5 17s. 6d. net at works, 

The shipbuilding industry is very brisk, and almost every yard 
is in full operation. Though freights have eased a little, ship- 
owners continue to order new vessels, and the orders are no longer 
confined to those for tramp steamers, seeing that they are being 
given out for liners. There is plenty of work for steamers, and all 
those that have been laid up on the Tyne, Wear and Tees have 
got to work again—a state of affairs that has not been known for 
many years. Some of the vessels have been laid up for between 
two and three years. The marine engineers are very full of work 
—in fact, they can hardly meet the demands made upon them, and 
some bave refused to accept orders for delivery within the next 
twelve months, On the Wear 74 vessels of 187,344 tons have been 
launched this year, against 46 vessels of 102,945 tons in 1895. 

The Tees Conservancy Commissioners report that the negotiations 
are completed for the construction of a line of railway along the 
north bank of the Tees from Haverton Hill to Billingham Beck. 
This will open up that bank of the river for manufacturing pur- 
poses, and it is expected that in time it will be as thickly studded 
with works as the south side is. The want of railway communi- 
cation has hitherto been the drawback against planting works on 
the Durbam side of the river between Middlesbrough and Stockton. 

It is proposed by the Tees Conservancy Commissioners to light 
their graving dock by electricity, and also to provide electric 
motors thereat. The dock and railway station at Middlesbrough 
are to be lighted be electricity, and the North-Eastern Railway 
Company are erecting an electric lighting station close to the dock. 

Mr. William Whitwell, Thornaby Ironworks, has been re-elected 
Mayor of Thornaby, in which borough he has had blast_furnaces 
and rolling mills since 1861, Dr. S. A. Sadler, of the Cleveland 
Chemical Works, has been elected Mayor of Middlesbrough. He 
was Mayor in 1877-78 for six months, but resigned in order that he 
might become a candidate for the representation of the borough in 
Parliament, on the death of Mr. H. W. F. Bolckow, the first 
member. 

The Durham coal trade shows some improvement, but the 
Northumberland coal trade is quiet, this being the wrong time of 
the year to look for any revival there. What Northumberland 
lacks is a winter trade. 4 ey are very fair, both from the 
Tyne and Wear. The River Wear Commissioners have decided to 
spend £40,000 in increasing the accommodation for shipping coal at 
their docks, The collieries of the Shiremoor Coal Company have 
been acquired by the Backworth Coal Company. Coke is very 
firm, medium qualities being at 13s, 6d. per ton delivered at 
Cleveland furnaces, 
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A sale of special interest to engineers, colliery prepioiem, and 
ironfounders was held on Wednesday, Thursday, an Friday last, 
at the Ings Foundry and Engineering Works, Wakefield, in the 
occupation of the well-known firm cf Messrs, R. H. Longbotham 
and Co. The sale comprised the surplus plant of tools, lathes, 
shaping machines, screwing macbines, planing machines, punches, 
engines, boilers, and a large quantity foundry appliances, models, 
&e., and attracted a large company from London, Scotland, New- 
castie, Birmingham, Manchester, South Wales, Staffordshire, 
Sheffield, Bradford, Leeds, and surrounding districts. The 
auctioneer was Mr. R. W. Hope Bunt, of Wakefield. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE industrial outlook in Scotland at present is very encouraging. 
Chief among the branches that are sharing in the activity now 
prevailing is the shipbuilding trade, and its prosperity is reacting 
on other departments in a satisfactory way. Since last report, 
quite a number of fresh contracts have been placed, and there are 
numerous additional inquiries that can scarcely fail to result in 
further contracts of importance. The cost of new vessels has 
already begun to show a marked increase. A few weeks ago the 
outlook in several of the shipyards was anything but cheering ; 
Dut the inrush of business is now such that very few, if any, of 
the builders can fail to obtain a share of what is going. There 
has been a steady—indeed, it may also be said that there has been 
a rapid—advance in the price of shipbuilding materials, and it is 
reported that ina number of instances marine engineers will be 
obliged to enlarge the accommodation of their workshops, in order 
that they may be in a position to cope successfully with the 
additional business that has been entrusted to them. 

The forges and foundries, and the makers of rivets and tubes, as 
we'l as the variety of branches engaged in the furnishing of vessels 
are all wakening up to a sense of the opportunity that has arrived. 
In the opinion of some there is just the least degree of danger 
that the present rush for new tonnage may be carried too far. 
This may be, and perhaps it will be impossible to avoid such a 
result, but in the meantime, it is very gratifying that there is an 
abundance of employment in prospect. 

In the cour-e of the last few weeks there has been a great im- 
provement in the demand for hematite pig iron, both of English 
and Scotch manufacture. In Scotland the output of hematite pig 
is now fully 8000 tons per week greater than it was at this time 
last year, and since the month of September the price has risen 
3s, per ton, merchants now quoting 52s. 6d. for delivery free on 
trucks at the steel works. 

The pig iron warrant market has been unsettled this week in 
consequence of the American and home municipal elections, and 
another cause of unsteadiness is the increased amount of speculative 
business now being done. Scotch warrants have sold from 48s, 3d. 
to 47s, 113d. cash, and 48s, 6d. to 48s, 24d. one month. Cumber- 
land hematite has been in demand, but the prices have been 
unsteady, also from speculative causes, business taking place from 
50s. 2d. to 493. 114d. cash, and 503. 5d. to 50s. 24d. one month, 
Some lots of Middlesbrough hematite have sold from 48s. to 
47s. 114d. one month, In the Glasgow market, ordinary Cleveland 
warrants have been somewhat neglected. Speculators do not 
appear to relish the determination of the Cleveland ironmasters to 
abandon their practice of making —, returns of production 
and stocks. Ihearit argued with a good deal of emphasison Change 
in Glasgow that the Cleveland people have made a mistake. It has 
always been held as a disadvantage to the trade in Scotland that 
official returns are issued by the ironmasters only once a year, and 
those who have held that opinion of course regard the Cleveland 
resolution as a retrograde step. To report the actual state of 
the business, it is held, can do no harm; instead of fostering 
‘* speculation,” as has been alleged, it actually prevents such a 
thing, by rendering misrepresentation of the actual state of affiairs 
impossible. The business in Cleveland ordinary pigs in Glasgow 
market has been at 39s. 10d. and 39s. 104d. cash. When the 
cablegrams arrived from America intimating the success of 
McKinley, the market made a sharp recovery, and higher prices 
than those given above were paid for the different classes of iron. 

There are 75 furnaces in blast in Scotland, compared with 78 at 
this time last year, and of the total 37 are producing ordinary, 32 
hematite, and 6 basic iron. 

Prices of the special brands of Scotch makers’ pig iron have been 
steady and firm. Govan and Monkland Nos. 1 are quoted, f.o.b. at 
Glasgow, 48s.; Nos. 3, 46s. 6d.; Carnbroe and Wishaw, Nos. 1, 
48s. 3d.; Nos. 3, 46s. 9d.; Clyde, No. 1, 50s.; No. 3, 48s.; Calder, 
No. 1, 50s. 6d.; No. 3, 48s. 6d.; Summerlee, No. 1, 51s.; No. 3, 
48s, 6d.; Gartsherrie No. 1, 51s.; No. 3, 49s.; Coltness, No. 1, 
52s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 50s. 6d.; 
No. 3, 46s. 6d.; Eglinton, No. 1, 48s.; No. 3, 46s.; Dalmellington, 
at Ayr, No. 1, 47s. 6d.; No. 3, 45s, 6d.; Shotts, at Leith, No. 1, 
52s. 6d.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were 5172 tons, compared with 4756 in the corresponding week 
of last year. Of the total there was despatched to the United 
States 45 tons, Canada 60 tons, India 180 tons, Australia 550 tons, 
France 64 tons, Italy 308 tons, Germany 1190 tons, Russia 200 tons, 
Holland 855 tons, Belgium 290 tons, China and Japan 410 tons, 
other countries 150 tons, the coastwise shipments being 1870 tons, 
against 2894 tons in the corresponding week. 

Finished iron and steel are in good request. Iron prices are 
somewhat firmer, and steel is very strong. Last week the prices 
were advanced 2s, 6d., and another 2s. 6d. per ton is quoted this 
week. The rate for ship plates is now £5 10s. to £5 12s, 6d. per 
ton, less 5 per cent. for delivery in the Clyde district. 

In the coal trade there has been a brisk demand for household 
and manufacturing purposes, but the shipments are disappointing. 
Tne total nese amounted to 159,145 tons, against 171,834 tons 
in the preceding week, and 164,807 tons in the same week of 1895, 
There ts practically no change in coal prices, 








WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 

THE current opinion on ’Change, Cardiff, respecting steam coal 
is that trade displayed a little more activity last week, but that 
there was still room for considerable improvement. Midweek : 
Tonnage is coming in much more sparsely than expected, while at 
the same time house coal shows daily more vigour, and a fairly 
good season may be expected. 

The most that can be stated of steam coal is, that prices remain 
much about the same, indicating some degree of belief in the 
improvement of business, Midweek prices, Cardiff, were as 
follows :—Best steam coal, 9s. 9d. to 10s.; seconds, 9s. to 9s. 3d.; 
drys, 8s, 74d. to 9s.; best Monmouthshire, 8s. 3d. to 8s. 6d.; 
seconds, 7s, 9d. to 8s.; special small, 5s.; best, 4s. 6d. to 4s. 9d.; 
seconds, 4s. 3d. to 4s, 6d.; inferior sorts, 3s. 9d. to 4s. House 
coal is improving in demand every day. Last prices, Cardiff, are: 
—Best households, 10s. 3d. to 19s. 9d.; No. 3 Rhondda, 10s, to 
10s. 3d.; brush, 9s. to 9s. 3d.; small, 7s. 9d. to 8s.; No. 2 Rhondda, 
7s. 3d. to 7s. 6d.; through, 6s. 3d.; small, 4s. 6d. to 4s. 9d. The 
latest prices, Cardiff, patent fuel are 9s. 9d. to 10s. 3d.; coke, 
14s, 6d. to 22s,; pitwood, 17s. 6d. to 18s. In the case of each 
there is a gratifying activity to record. As regards coke makers 
are pressed to meet the demands, which are steadily advancing, 
= are quite in keeping with the gratifying activity in the steel 
rade. 

Moderately brisk demand characterised the Newport coal trade 
last week in that of house coals, and also the Swansea trade, which 
showed an increase. Prices, Swansea, are :—Best anthracite, 11s. 
to lls. 6d. ; second quality, 9s. 6d. to 10s.: ordinary large, 8s. to 
8s, 9d.; culm unchanged; bituminous coals, No. 3, Rhondda, 


9s. 6d. to 10s, 3d. ; through, 8s. 6d. to 9s.; small, 7s. to 7s. 6d. ; 
No. 2, Rhondda, 8s, 6d. to 9s. 6d.; through, 7s. to 7s. 6d.; small, 
5s. 3d. to 5s. 9d., steam coals, 9s. 3d. to 10s.; seconds, 8s. 3d. to 
9s. It is thought that steam coal will improve up to the end of 
the year, and one cause attributed is, that while through ship- 
ment prices remain, booking forward, particularly at Cardiff, is 
only done at advanced prices. Mediterranean rates are getting 
easier also, and the tendency of freights is downward. 

The strike is still on at the Dowlais-Cardiff colliery, and the 
oun, after an expenditure of half-a-million of money, is 
practically blocked by a discussion as to the seam being the 4ft. 
or 6ft. The seam in dispute is the same as that at Cilfynydd, 
which threatened at the beginning of its history to be the scene of 


from Hungary large quantities have been received, total import 
amounting to 100 wagons wire nails, hoops, bars and various sort, 
of finished articles, The condition of prices was, on the whole 
fairly satisfactory. . 
The situation of the French iron industry may generally be con. 
sidered as favourable, though fresh orders come in less frequent] 
than before. The works in the Haute-Marne district have suffered 
considerably from the high level of the Marne, some establish. 
ments being obliged to stop altogether. Alterations in prices haye 
not taken place since former reports. Pig iron is pe! oe scarce 
Malleable iron meets with regular, if not very active demand : 
attempts that have, here and there, been made to raise quotations for 
bars and girders have not been successful, and merchant barsare easj] y 
btainable at 160f. p.t.; girders, 165f. p.t. It has been stated that 





a ruinous condition of things, simply because the g t con- 
tended that the seam worked was the 4ft., while the leaders of the 
men maintained that it was the 6ft. 

Colliers are guided, as a rule, by their practical knowledge, leav- 
ing the dual gift of theory and practice to the manager and the 
mining agent. They are familiar with numerous cases of the 
‘*wash out” of seams, and can talk fluently of the long discussion 
once held about the whole of the steam coals in the Rhondda Valley 
being ‘‘ washed out” above the Dinas colliery, but it isa curious 
feature, and I do not refer to it unkindly, that in all their conten- 
tions they never, even by accident, claim the seam they are working 
to be worth 2d. per ton less than is given. The claim is invariably 
for the bigger price. 

I am sorry to add that colliers in many parts of the district are 
making a hard bed for themselves. Here is a fact from a leading 
coal-owner :—‘‘ There is a certain colliery in Wales which pays out 
£160,000 in wages annually. The present loss to the proprietors 
is £20,000 per annum, and this cannot long continue. Yet, in the 
face of a well-known non-paying condition, the majority of the 
men are the readiest in Wales for coming out and striking on the 
slightest occasion.” 

It is reported that 130 men employed at the North Griffin 
Colliery, Blaina, the property of John Lancaster and Co., are 
under notice, The rumoured cause is that part of the colliery 
does not pay working. 

Contracts are being placed in Wales by the Royal Mail Steam- 
ship Company for about 150,000 tons best steam. Lambert and 
Co. have secured the London supply, which is expected to run to 
about 20,000 tons ; Powell Duffryn Company that for Southampton, 
70,000 tons ; Ferndale and Co. and Cambrian Collieries also figure. 
The price is regarded on 'Change to be about 9s. td., less 24 
‘‘or near.” 

The steady improvement in iron and steel that has been going on 
for some time, has begun to wake up some of the dormant iron- 
works, and I am glad to announce that two of the largest blast 
furnaces at Tredegar are to be lit forthwith. This is good news 
after four years’ stoppage. The new steel works at Llanelly are 
being pushed ahead with vigour. Most of the contracts are under- 
taken by local firms, the Nevill Limited Company turning out the 
engines ; the order for the mills will go to the North of England. 

In the Dowlais district a brisk condition exists, and full time is 
worked. The mixer referred to lust week is a success. An addi- 
tional washing machine is to be erected, and a number of Evance 
Coppée coke ovens, both at the Lower and Upper Works, by 
Belgian workmen. Cyfarthfa continues busy, especially in steel 
rails. A large consignment left this week, v4 Rhymney Railway, 
for Cardiff, for shipment. 

Slackness in the cycle department, Mannesman Tube Works, has 
led to the temporary stoppage of some hands, In the Briton 
Ferry district a large engine has just been put to blast in the pre- 
sence of the Earl of Jersey. The new furnace at the Albion Works 
has been completed. This week the Navigation Patent Fuel Works 
were started. Mr. Mouchel is warmly congratulated on the success 
which has attended this and other enterprises in the district. The 
output of pig iron at Briton Ferry last week was well maintained. 
In this manufacture, Cyfarthfa Works have Leen well occupied, 
and now hold a large stock, with an improving market in front— 
in conformity with the best traditions of the Crawshays. 

Oa ’Change, Swansea, this week it was reported that the p'g 

iron market had established a further advance on the week. In 
the district a good demand exists for steel rails, and bars for black 
sheets and galvanising purposes. It was remarked as fortunate 
that new industries have been cultivated of late to make up for 
the uncertain tin-plate trade. Market quotations are as follows :— 
Glasgow warrants, 48s.; Middlesbrough, No. 3, 39s. 1ld.; Welsh 
bars, £5 10s. to £5 15s.; iron and steel plates, £6 15s, to 
£6 17s. 6d. ; Bessemer steel, tin-plate bars, £4 7s. 6d. to £4 10s. ; 
Siemens the same; steel rails, heavy, £4 10s, to £4 12s. 6d. ; 
light, £5 10s. to £5 12s, 6d. Tin-plates, Bessemer cokes, 9s. 9d. 
to J0s. ; Siemens, 10s. to 10s. 3d. ; ternes, per double box, 17s. 6d. 
to 22s. 6d. ; best charcoal, 14e. to 14s. 6d. Block-tin, £58 17s, 6d. 
to £58, 
My anticipations were fairly correct with regard to the tin-plate 
crisis, there has been no solid strike. Some works have given in, 
some bave temporised and postponed yielding fora month, others 
have closed. Cwmbwrla stopped a few days, and was restarted 
on the promise of conceding the 1874 prices on December Ist. In 
the Llanelly district a compromise was affected, 5 per cent. being 
returned for November and the full list to be conceded to the men 
in December. At the Forest Works, Morriston, notice was issued 
this week for all contracts to cease in twenty-eight days, timing to 
be kept as to clear off all stock. Melingriffith and Lydney Works 
have arranged to resume work at a reduction of 10 percent. Four 
mills at Carmarthen have been stopped. At Pontardulais a settle- 
mezt has been effected at the Clayton and Cambria Works on the 
1874 basis, but at the Cambria work is to be “‘ from week to week.” 
Out of the twenty mills at Pontardulais nine are working on the 
1874 list. No settlement has been effected at Briton Ferry, 
though rumours are current of a likelihood. A prolonged strike is 
anticipated in the Morristown district. Last week the shipments 
of tin-plates were slightly less than the quantity received from the 
works, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


BusINEss in all sorts of iron and steel is remarkably firm, indeed 
there kas again been an increase in the demand for some articles 
since last week. Prices are steady, with a tendency here and 
there to go higher, but there have been no further official advances 
reported lately. 

Bilesian iron makers give a satisfactory t of the b 

doing in raw and in finished iron, though inquiries have perhaps 
been not quite so numerous as they were some_weeks hence. The ma- 
jority of the blast furnace works, however, report their order books 
full, and regular employment is also secured to the manufactured 
iron and steel trades for a considerable time ahead, the amount of 
contracts secured in former weeks having been uncommonly large. 
Export has on the whole developed satisfactorily, both bars and plates 
having met with a lively request at prices which show a fair im- 
provement when compared to those of last year, As regards the 
iron business in Austria-Hungary, there is a very brisk trade doing 
in pig iron, output being hardly equal to consumption. Quotations 
are, for common forge pig, 45 to 47fl. p.t.; grey forge pig, 47 to 
51fl. Bessemer, 48 to 5ifl. p.t. Demand and employment in the 
malleable iron department are a trifle irregular. The Hungary 
merchant bars are in weak request, while girders sell briskly at firm 
quotations, and several contracts for next year have already been 
secured. Tubes are likewise in active request, export, especially 
to Roumania, having considerably improved of late. ase 
quotations for bars are 115 to 120f1. p.t.; peg 111°50 to 125f1. ; 
heavy plates, 150 to 180f1.; tank plates, 130 to 135f1.; steel plates, 
140-50 to 165f1.; galvanised sheets, 210fl., all per ton free Vienna. 
Tin sheets cost 26fl. per box. The Servian iron business has been 
pretty lively during the last weeks. Imports from Germany have 








been but small, owing to the high prices that uoted but 


in July of present year 7919 t. iron have been imported to Paris 
which is 2699 t. more than in July last year, a fact which speaks well 
for the development of the iron industry. In the Department 
Meurthe et Moselle billets and blooms are in particularly good call, 
Several Japanese engineers have for some time been staying in Saint. 
Etienne, inspecting the iron works there ; they are also reported 
to have given large orders for arms and railway material. French 
engineers are said to have been commissioned with the rebuilding 
of the arsenal at Ton Tchéon in China; it is interesting to note 
that the same arsenal was destroyed in 1884 by the French 
Admiral Courbet. 

In Belgium the consumption for all sorts of iron and steel is 
strong, and the works have as a rule secured orders enough to last 
them eight or nine months. The favourable position of the iron 
business is considered likely to last for at least several months to 
come. Quotations for export show a rising tendency. 

The iron business in Rheinland - Westphalia is in as good q 
position as ever, and the reduction of stocks in raw as well as in 
finished iron tends to increase the firmness in quotations. Owners 
of blast furnaces and mills speak very encouragingly of the present 
employment ; nearly all branches are busy and have very cood 
prospects, the extensive demand in general engineering, and more 
especially in railway requirements, securing a regular activity for 
months to come. Girders have been a trifle quiet, comparatively 
speaking, orders for spring delivery are generally placed without 
much difficulty at M. 103 p.t. free Burbach. In olan nearly all 
the make of the first quarter of next year has already been sold, 
Orders for sheets have been Jess numerous of late, and some works 
have even thought it advisable to go M. 3 p.t. below the list rates, 
The steel trade is briskly occupied and cS excellent prospects, 
There is lihewise a very healthy activity going on at the machine 
and wagon factories, and more work is likely so be secured in a 
week or two, as about 1000 load wagons for the State Railways will 
be given out towards the middle of November. Latest list prices, 
per ton at works, are as under :— 

Foundry pig, No. 1, M. 65 to 66; No. 3, M. 57, good forge 
quality, M. 53 to 55; basic, M. 57 to 58; German Bessemer, 
M. 60 to 61; spiegeleisen, M. 62 to 62. Bars, M. 126 to 131; 
angles, M. 132 to 135; girders, M. 114 to 116; boiler plates 
M. 175 to 185 ; the same in basic, M. 145; tank plates, M. 140 to 
160; the same in basic, M. 125 to 145; sheets, M. 155 to 162; 
the same in basic, M. 135 to 145; steel rails, M. 115 to 118 ; light 
section rails, M. 110 to 115, 

During the first two quarters of present year. the 127 private 
ironworks in Russia produced 45,119,453 pud pig iron, of which 
17 million pud fell to the 59 works in the Ural, while 32 establish- 
ments in the Moscow district yielded 4°5 million pud ; 17 ‘5 million 
pud fell to the seven South Russian establishments, 110,000 pud fell 
to the South-Western district, while the 23 Polish works produced 
more than four million pud. As there have been several blast 
furnaces blown in since Ist of July of present year, annual output 
of the private ironworks will amount to about 91,700.000 pud pig 
iron. If to this are added seven million pud pig iron which the 
Government works and those in Finland and Siberia produce, total 
output of pig iron in Russia may be estimated to amount to ninety- 
nine million pud for 1896, or ten million pud more than in the 
year before. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 31st. 

THE scare which the Silverites have given the country will lead 
to harmonising efforts in Congress, because all well informed poli- 
ticians recognise that the movement that has swept over one-third 
of the voters into the ranks of silver will keep up antil it carries a 
majority. The iron trade will probably continue up to the day of 
election as it has been for months past—weak and dull. Pig iron 
makers see the daylight ahead, and the better classes of iron have 
been all advanced nominally. Foundry irons are particularly firm, 
because large producers have made a careful canvass, and think 
they have discovered that foundrymen will very generally stock 
up. They regard the estimate of one dollar advance before next 
spring as a very reasonable one. Forge iron, they say, owing to 
the large supply possible, and the pressure of steel on iron, may 
creep up more slowly. Bessemer is low, and a rush for it is one of 
the early probabilities. Billets are dull and weak owing to outside 
stocks, a dull rail market, and the yeneral inactivity that has 
characterised the market so long. Bars, plates, shapes have all 
been crowded down to a level where it is about as cheap to do 
nothing as to work, The Government will order two more battle- 
ships this winter and a number of torpedo-boats. All reports from 
interior markets are favourable. Railroad traffic is expanding. 
Rates are moving up. A large amount of business is looked for in 
November and December, because of the very low prices ruling in 
ore, coal, iron, steel, and lumber. The possibility of labour agita- 
tions next year have to be considered in making estimates for 
work, The iron and steel trades proper, however, cannot suffer, 
as the schedule of wages for iron are fixed in the summer, and for 
steel in January, inthe West ; for the East they never give trouble. 
Exporters anticipate a few shipments of pig iron during the winter. 
One large ccntract was placed a few days ago. Money is tight, 
gold is hoarded, and enterprise is at a standstill. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Fairattendanceon’Change. The demand for steam coal continues 
‘ood with steady shipments, and prices remain without change. 
e house coal trade is guod, with increasing demand as the 
season advances, prices still tending upwards, Tin-plates without 
change. The iron and steel works are all well employed. 
Coal: Best steam, 8s. 3d. to 8s, 6d.; seconds, 7s, 9d. to 8s.} 
house coal, best, 10s. 6d.; dock screenings, 5s. 3d.; colliery small, 
4s, 6d.; smiths’ coal, 6s. 9d.; patent fuel, 10s. Pig iron: Scotch 
warrants, 48s, §d.; hematite warrants, 50s. 54d. f.o.b. Cumberland ; 
Middlesbrough No. 3, 40s.14d. prompt ; Middlesbrough hematite, 
48s, 2d. ron ore: Rubio, 14s, to 14s, 6d.; Tafna, 13s. 6d. 
Steel: Rails, heavy sections, £4 12s. 6d.; light ditto, £5 5s.; 
Bessemer steel tin-plate bars, £4 10s.; Siemens tin-plate bars, best, 
£4 10s.; all delivered the district, cash. Tin-plates: Bessemer 
steel, coke, 9s. 9d.; Siemens, coke finish, 10s. Pitwood, 17s. 6d. to 
18s, Freights firm. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer—Caleb J 
North to the Howe, to date November 3rd. Staff engineer—Wil- 
liam H. Bramsden to the Ramillies, undated. Engineer—William 
Rattey to the Camperdown, to date November 3rd. Acting 
engineer—Roger Baron to the Nelson, to date November 3rd. 
Probationary assistant-engineer—Alfred Evans to the Nile, to date 





November 3rd. 
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THE PATENT JOURNAL. 


; ted Oficial Journal 
Condensed from “ ~ ficial Jou of 


Application for Letters Patent. 
«« When inventions have been “‘ communicated "’ the 
*name and address of the communicating party are 
printed in italics 
Qlst October, 1896. 

98 385. PNEUMATIC Tires for Cycies, J. W. Smallmann, 
Nuneaton. 
osyst, Bicveies, &c., G. Mabbutt and B. G. Price, 

London. 

eur On Lamps, W. Fletcher, London. 

93°388. Pressure InpIcaToRS for Barometers, J. 

” Bridges-Lee, London. 

03.389. EXTRACTING CARBONATE of Zinc, M. Sandecki, 
jondon. a 

“ae ExtinauisHina Lamps, W. Y. Jones and W. 

* Oliver, London. 

93,301, TREATMENT of Bring, J. W. Fox, London. 

93, 392. Improved AppaRaTus for Divine, C. Paul, 

ndon. - 

aan 'eLEPHONE APPARATUS, J. Kandt.—{Tiipjter and 
Schiidel, Germany. 

93 304. Tune Scrapers, A. E. Bromell, Liverpool. 

93,395. Pirtar and like Lerrer Boxes, W. A. Isaacs, 


London. 


Lamps for Surps’ Sipe Licuts, G. Goffin, 


23 896. 
London. 
93,397. Copyinc the OUTLINE of Type Faces, F. H. 


Pierpont, London. 


SHarr Covupiines, P. Flament, 


93,808. IMPROVED 
London. ae 
93,309. Execrric Switcnes, H. F, Kleinschmidt, 

London. 
93,400. AvimenTaRY Svusstance, H. H. Lake.—(A. 


‘Astolfi and BE. Brugnatelli, Italy.) 
H. Desmarest, 


93,401. REFRIGERATING APPARATUS, 
London. ; 

93,402. ENAMELLING EARTHENWARE, H. H. Lake.— 
(J. BE. Winzer, Germany. 


93,403. Tin for PreseRvED Foon, A., J. F., and A. G. 
Groom, London. 

93,404. Dowet Pins, A. J. Boult.-(H. H. Rockiell, 
United States.) 

98,405. Weeis for Cycies, &c., E. A.S MacMunn, 
London. 
93.406. OPENING RAILWay 
Fraser, London. 
93,407. COIN-FREED 
London. 

23,408. Hor Water Suppiy 
Robinson, London. 

23,409. Improvep Socks and Insoies, E. A. Jacobs, 
London. 

28,410. Roitine MiLts, W. Gross, London. 

93,411. Resitient Tires for WHee.s, R. Huggup, 
London. 

23,412. Jomntina Spicor Pires, D. G. Brighton and 
E. M. Venning, London. 

23,418. TasLes for Currinc C Gar Leaves, P. Veraci, 
London. 
23,414. An 
London. 
23,415. Pyeumatic Tires, W. Howard, London. 
28,416. MouLpInc Macuines, O. Bryant, London. 


CaRRIAGE Doors, R. A. 
Wertheimer, 


H. M. 


Apparatus, J, 


APPARATUS, 


IMPROVED RESTAURANT, J. C. Rdsco, 


23,417. Heatine of Tanks, &c., T. L. Henly, London. 

23,418. VecocipepEs, W. Rudolph, London. 

93,419. Betis for Cyc ies, &c., C. W. F. Williams, 
London. 

23,420. Batt Bearincs of Cycies, L. H. Myer, 
London, 

22ad October, 1896. 

23,421. Currinc the Teeru of Fixes, J. Greene, 
Warrington 

23,422. Dusr Escare Preventrer, L. Bradburn, 
London 

23,423. NippLekry for VeLocirepk Wests, J. Brad- 


13,424. Moron Car S1eerinG Apparatus, J. Graham, 
Carnoustie. 

23,425. Repairinc Bocts and Snoers, R. Allingham, 
Sligo 

23,426. Preumatic Tires for Venicies, J. McC. Scott, 
Jelfast 

23.427. DecorticaTion of Ramie, &c., C. J. Dear, 
London. 

23 428. Scrursine, &c., Brusnes, J. Day, Wolver- 
hampton. 


23,429. Cover for Borries or Basins, J. 8. Burgess, 
Salford. 

23,430. Looms for Weavine Carpets, R. L. Hattersley 
and 8. Jackson, Keighley. 

ag Improved CycLe Cranks, E. James, Birming- 
nam, 

23,432. Drivinc MecHanism for WASHING MACHINES, 
H. C. Longsdon, Keighley. 

28,433. Cranks for Cycies, W. E. Williams, Man- 
chester. 

23,434. CycLte Tires, &c., G. W. Haines, F. Jarvis, 
and W. Tapp, Bristol. 

23,435. IRON Sinus, N. S. Arthur and W. Keddie, 
Edinburgh. 

23,436. SappLes for VeLocipepes, &c., H. 
Coventry. 

23,437. SMOKE PREVENTION APPLIANCES, W. M. Greaves, 
Manchester. 

23,488. InFLaTING Pneumatic TrrEs, C. 8. Howe, 
Wolverhampton. 
28,439. WaTeRTIGHT BuLKHEAD Door, J. T. Gibbons, 
London. 
23,440. Rain 
London, 
23,441. REseRvorn INKsTAND, R. 
South Shields. 

23,442. Steam Generators, J. Bonthrone, Liverpool. 

23,443. Macnines for Makino Rivets, A. Shiels, 
Glasgow. 

23,444. Bicycte Tirk, A. E. Lillie and J. Cockburn, 
Glasgow. 

23 445, Drivina MECHANISM, S. Minniss, Stockton-on- 
ees, 

23,+40, NON-FOULING Composition, K. F. Lindstriim, 
Cardiff. 

mA. SUSPENDER for SHop Winpows, J. Jackson, 

rentow 


Boger, 


PROTECTING AWNING, G. 


Bell and L. Hall, 


Newbery, 


entry. 
23,448, Wixpow Sasues, F. G. Borrissow, Bradford. 
23,449. Sions, A. Liesegang and M. Winkelstriter, 
Manchester. 
23,450. RECEPTACLES for ENEMA Apparatus, G. A, 
4 Urban, Manchester. 
23,451. Boucigs MAKING Apparatvs, F. H. Gordelier, 
London, 
23,452, Rounpanouts, R. M. Hampshire, Derby. 
23,453, Jorners’ Bencu Srop, H. Davies, York. 
23,454. BURNERS for INCANDESCENT Gas LIGHTING, F. 
. G. Bartlett, Bristol. 
23,455, Bicycugs, J. P. Jackson, Liverpool. 
23,456. Box Lock-Latcnes for Doors, J. W. Warman, 
Surrey. 
28,457, Dovsie-actinc Gas Enaine, L. 8. Hollings, 
: Birmingham. 
23,458. Piston for use in Steam, &c., Enaines, W. Bell- 
house, Leeds, 
23,459. Horse Coutars, W. EB. Blyth.—(J. E. Knibbs, 
South Africa.) 
23,460. Mera Rims for Wueets, H. W. Ludlow, Bir- 
mingham, ‘ 
py INKSTAND Covers, F. Schenker, London. 
—. REVERSING Gear for EXPLOSION Morors, N. J. 
- 2. Wisch, Hamburg. 
— SUSPENDERS or Braces, W. Halstenbach, 
28,404. Cc 
64. C - /- TAY ‘ 
Lond eo SsTRUCTION, &e., of Rartways, C. Cornes, 
a 5. CELLAR Faps, W. Eckstein and J. A. Wi‘lmore 
ondon, ; 


23,406. Games, W is! y 
loudest Friese-Greene and P. Braham, 











23,467. HorsesHors, W. B. Bromley, Folkestone. 

7. Winpow Frames or Sasues, J. G. Liversidge, 
Leeds, 

28,469. Pumps, R. Nimmo, Glasgow. 

28,470. Extractina Goip from Ores, J. E. Chaster, 
London. 

23,471. Locks, F. Villiers-Stead, London. 

28,472. Copyinc or Tracina Desk, A. F. Dennis, 
Chelmsford. 

23,473. Mourn-preces of Cicars, &., A. G. Goodes, 
London. 

28,474. Evecrricatty Licutine Cycies, H. Torking- 
ton, London. 

23,475. Cycies, 8. Johnson, London. 

23,476. Cranks for Lignt Macutnery. 8. Johnson and 
E. Craddock, London. 

28,477. Musicat Boxes, C. Landenberger, London. 

23,478. BicycLe Support, W. Lake, London. 

28,479. Acme ZirHER Banvo, J. E. Brewster, H. F. 
Roberts, and R. Langham. 

23,480. FasreninG Starr Rops, E. Theodora, London. 

23.481. Frames of Cycies, A. T. Wootton, H. de T. 
Wilkinson, and J. Winfield, London. 

23,482. Cuatn Drivinc Gear for VeLocipepes, B. 
Blackburn, London. 

23,4838. Errecrine Se_¥-Licutine of Gas, F. B. Grundy 
and J. Moeller, London. 

23,484. NON-EXPANDING DETACHABLE RUBBER TIRE, 
W. N. Stone, Newport, Mon. 

23,485. Foreina, &c., MeraL Arricies, F. G. Myers, 
London. 

23.486. Curtinc and SHARPENING DRiL1s, F. G. Myers, 
London. 

23.487. ForcinG and SHARPENING DRILLs, F, G. Myers, 
London. 

23.488. StarcHep LiNneN for Personat Wear, H. C. 
Webb, Birmingham 

23,489. PreventinGc Horses Boutine, G. F. H. Creutz- 
Feldt. Liverpool. 

23,490. Caarn ADJUSTMENT Means for Cycies, L. D. 
Bere, Birmingham. 

23,491. Steam Suovers, H. H. Lake.—(J. Campbell, 
United States.) 

23,492. Gas, &c., Morors, H. F. Monin and G. G. Perot, 
London. 

23,493. Prermatic Tirgs, C. F. Lavender, London. 

23,491. Rats for Tramways, G. Chesswas, London. 

23,495. Device for use with Cycies, W. J. Bosworth, 
London. 

23,496. Type-writinc Macutnes, C. A. Pearson, T. 
Woodward, and P. V. Montgomerie, London. 

23,497. DRawinc ELectric Conpuctors through TuBEs, 
H. Edmunds, London. 

23,498. Bicycies, E. A. Braubach, London. 

23,499. Dressina Cotton THREADS, H. H. Lake.—(C. 
H. Jacob, France.) 

23,500. TRAVELLING Trunk, B. 8. Levor, London. 

23,501. Cyc_e Sappies, J. McRae, London. 

23,502. Meruop for Packine Tra, &c., J. Skinner, 
London. 

23,503. Fo_pine Puvpit, W. Harris, London. 

28,504. Drivinc Gear for VeLocipepes, W. Nasch and 
H. E. Harris, London. 

23,505. Oi Enornes, F. K. Woodroffe, London. 

23,506. Locks, F. L. Enquist, London. 

—— PareR to CARDBOARD, J. W. McCabe, 
sondon. 

23,508. ProsectiLes for Orpnance, H. H. Lake.—(F. 
J. Rabbeth, United States.) 

23,509. WHEEL AxLes and AxLE-BoxEs, J. A. Rumrill, 
London. 

23,510. Seer Hackiina Macuines, J. McK. Horner 
and J. A. Laughlin, London. 

23,511. Gear for Bicycies, W. F. Williams, London. 

28,5 Evecrricity Meters, G. Hookham, London. 

23,513. Firtine Barres with Liquips, A. J. Boult.— 
(H. A. and R. C. White, United States.) 

23,514. Brakes for Cycies, F. Smart, London, 

23,515. BrcyceLe Stanps, 8. Cox, London. 

23,516. Cyc.e Firrines, C. H. Crawley and W. H. 
Forester, London. 

23,517. Brake for Cycies, &c., W. E. Compton, Red- 
ditch. 

23,518. Beertinc Macuines, W. F. Reynolds and W. 
N. Brown, Antrim. 

23,519. Bonps for ELectricat Ratiways, J. H. Beards- 
more,—(F. T. Newbury, United States.) 





23rd Octcbher, 1896. 


23,520. Urinistne DRAUGHT-BOARDS as ADVERTISING 
Mepivuo, F. Drake and W. 8. Owen, London. 

23,521. Brakes for Moror Cycxies, &c., G. F. Cadden, 

ventry. 

2. PUNCTURE - PREVENTING SHIELD and Suppie- 
MENTAL TIRE for PNeuMaTic Tires, D. James, Porth, 
Glamorganshire. 

23,523. PorTABLE Tents, A. J. Nicholson, Manchester. 

28,524. InFLaToR Ciips for Cycies, 8S. Learoyd, Hud- 
dersfield. 

23,525. Prrumatic Tires for Cycues, F. A. Williams, 

Ilverhampton. 

23,526. Devices for AUTOMATICALLY CLOSING the LusRI- 
caTinG Oririces of WHeet Huss, Wolseley Sheep 
Shearing Machine Company, Limited, and H. 
Austin, Wolverhampton. 

23,527. Teapots, E. Fox, London. 

23,528. Apparatus for CooKInG MussExs, T. McDonald, 
Longport. 

23,529. The VALVE 
Sheffield. 

28,530. WeicHING Macutng, J. H. and J. L. Fletcher, 
Matlock. 

23,531. RerLector for ELecrric Lamps, F. W. Allen, 
Manchester. 

23,582. Pweumatic Tires for Cycies, C. Colls, Bir- 
mingham. 

28,533. Cirps for HOLDING T1RE INFLAToRs, W. Pearce, 
Birmingham. 

23,534. SoLiTarres and Stuns, G. Spittle and W. Pearce, 
Birmingham. 

28,535. WATER-CLOSET APPARATUS, H. Sutcliffe, Halifax. 

28,586. Brnpinc Music and PAMPHLETs, J. Smithies, 
Manchester, 

28,537. ComprnaTIon of Mecuanism for CARRYING and 
OPERATING MusicaL INSTRUMENTS on Cyc.es, W. H. 
Sturge, Birmingham. 

23,538. ComBrnep Gas and Steam Enornez, R. H. Smith, 









Pneumatic Tire, T. Aston, 


Birmingham. 
28,589. RemovasLe SraTionery Rack, W. N. Wright, 
udon. 


28,540. GLope Nozze, R. N. Graham, Fort Worth, 
Texas, U.S.A. 

23,541. MaAkInc ORNAMENTAL TuBine, H. S. White- 
house, Birmingham. 

23,542. NippLes for BicycLe Spokes, H. Halladay, 
Birmingham. 


23,548. Musica. Toy, A. 8. Cartwright. Birmingham. 


28,559. Cuimney Cow t, W. H. Brown and J. G. Brun- 
ning, London. 

23,560. Compounp CarTripces, J. Macnab and A. 
Essinger, London. 

23,561. NaILLess Horse-sHogs, G. Glossop, Leeds. 

28,562. Warer Rounpasovt, C. J. Clamp, London. 

23,568. Inrcator Cup, A. A. and F, R. Bluemel, 
London. - 

28,564. HanpLe-Bars for Cycies, N. B. May, London. 

23,565. Bai Castor, E. G. Rogers, London. 

28,566. Cycies, 8. Parker, London. 

2',567. GRANULATED Buve Pea Pornts, J. R. Ockford, 
Stroud, Gloucestershire. 

23,568. StartTina APPLIANCE, J. R. Ockford, Stroud, 
Gl ucestershire. 

23,569. CompineD CycLe Hus and Ax -e, J. Womersley, 
Norwich. 

23,570. Macuine for SHetimsc Nuts, J. Duncan, 
Norwich. 

23,571. Frames for Giass Piares, F. A. Macdonald, 
London. 

23,572. Trousers Cup, A. E. Lowenthal and A. G. 
Walker, Kirmingham. 

23,578. Game, 8S. A. Stewart, London. 

28,574. CycLe Brakes, D. G. Pappa London. 

23,575. PortasLe Fo.pine or ‘* Tuck-away” TABLEs, 
A. Barker, London. 

23 576. Stop Vatves for HicH-pRessuRE Sream, G. 
Payne, London. 

23,577. Arn Cusnions for Cyc_e SappEs, E. Edwards. 
—(F. Kiihnel, Austria.) 

28,578. Cyc.xs, B. Corrick, London. 

23,579. Go_p and Sitver Tootu Stoppine, J. J. Lake- 
man, Leytonstone. 

23,580. Srgam GENERATOR FurRNaces, W. L. Gilder, 
London. 

23,581. Lire Buoys, L. Bouraine, London. 

23,£82. CincuLarR Brusu for Boor Po.isHina, L. Brad- 
shaw, London. 

23,583. Fo.pinc Harr Frame, C. and G. H. Bond and 
A. E. Plenty, London. 

23 584. OpgraTING BuLKHEAD Doors, C. T. Dorr, 
London. 

23,584. SHavine Cuairs, W. P. Thompson.—{G. Mannes, 
Germuny.) 

23,586. CycLe Brakes, F. W. Lane, Manchester. 

23,587. ELecrric ALTERNATING CURRENT MacuINE, J. 
J. A. Minder and 8. Apfel, Liverpool. 

28,588. TexTILE and other Fasrics, J. and H. Jelley, 


London. 
23,589. Covers for InspEcTION CHAMBERS, J. Young, 


ndaon. 
23,590. Trimminc LinotyPe Bars, T. H. Catherall, 
zondaon. 
28,591. Propucine, &c., ACETYLENE Gas, G. Trouvé, 
ndon. 
28,592. ACETYLENE Lamp, G. Trouvé, London. 
23,593. InrLaTinG CycLe Tires, W. C. C. Erskine, 


London. 
23,594. Grain TRANSMISSION APPARATUS, O. Bothner, 


ndon. 
23,595. Puriryinc Gases and Vapours, E. Theisen, 
mdon. 
23,596. Gowns, P. 8S. Lycoudis, London. 
23,597. Furnaces, B. H. Thwaite and F. L. Gardner, 
London. 
23,598. Construction of Cranks, T. S. James, London. 
23,599. Batt GrinpinG MacuInes, J. rant, 
London. 
23,600. Cory Freep Gas Meters, E. Simpkins, 
mdon. 
23,601. CycLte Lockxine Devices, J. Davidson and J. 
Rombach, London. 
23,602. VeLociPEpes, F. B. Ainé, London. 
23,608. Rartway Tracks, H. H. Gibbs, London. 
23,604. Or. Morors, J. Roots and C. E. Venables, 
London. 
ee ImiTATION Tarsia Work, O. Riieger, 
naon. 
23,606. Cycies for Utitisine Winn, C. H. O. Vilekner, 
ndon,. 


mdon. 
23,608. Lasts, T. Rushton, London. 
23,609. Bausu, J. Aitken, New Zealand. 
23,610. Hanpy Patent Cabinet, T. 8. Royds, New 


Zealand. 
23,611. Sappies, A. J. Boult.—(H. L. Schaffner, 
France.) 
22,612. GunpowpERS and ExpLosives, W. Hope, 


London. 

23,613. PeLLets and Grains of GuNPpowpER, W. Hope, 
London. 

23,614. ManuracturE of Satt, J. W. and T. I. Weston, 

mdon. 

23,615. AuTocars, M. Archer, London. 

23,616. Gas Lamps, T. W. Cowan. London. 

28,617. PRevenTING LEAKAGE in EnGiNEs, H. Aitken, 


London. 
28,618. Batt Congs, S8., jun., J., and J. C. Chandler, 
ndon. 
23,619. Skates, M. S. Napier, London. 
23,620. Lamps and Extinocuisuers, &c., E. Wright, 
on. 
23.621. Stamprnc or BRANDING Cicars, E. N. Cusson, 


London. 
23,622. Cicar Stampinc Macuine, E. N. Cusson, 
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23,628. Stoppers, F. R. Baker, Kenilworth. 
23,624. Tres, A. H. Tompson and F. R. Baker, Kenil- 


worth. 
23,625. Pneumatic Tires for Cycies, G. A. Miller, 


London. 

28,626. Taps and BrusHes for Barres, A. Bryant, 
Southend-on-Sea. 

1 Pipes, G. F. Priestley and W. F. Bancroft, 


ax. 

23,628. Tin Openers, W. Seedhouse and C. and C. L. 
Parkin, Sheffield. 

23,629. Brakes for Cyrcxgs, L. J. L’Héritier, Limerick. 

28,630. AcropaTic, &c., PERFORMANCE, R. Whittet, 
Sheffield. 

28,681. Gear Cases and Cuivs for Cycies, E. Priest, 
Wolverhampton. 

28,632. Fiusuine Cisterns, J. W. Galloway, Keighley. 

23,633. Kwyives for Werr Pite Fasrics, G. Roger, 
Manchester. 

23,634. Winpino Motions for Spinnine, J. Ainsworth, 


‘ax. 
23,635. Kiers for Bieacuine, &c., E. Makin, jun., 
Manchester. 
23,636. Dummy CycLe Riper, &c., E. James, Bir- 
ming] > 
a CycLte Murr and Protector, E. Phethean, 
to! 


Bolton. 
23,688. CycLe Mup-cuarps, J. E. Taylor and G. Davy, 





23,544. Pneumatic Tires, F. Garvens, Bir 

23.545. CONTROLLING ELectric Lamps in Serres, J. 
Dugdill, Manchester. 

23,546. Cycigs, J. C. Buchanan, Glasgow. 

23,547. Reroucnine Desk, A. McNab, Edinburgh. 

oy ~~ pean sees re Sapp.Le Brake, H. Dewey, Red- 

itch. 

28,549. THEaTRIcAL Apparatus, G. A. O. Conquest, 
London. 

23,550. CycLe Tires, H. A. Flinn and B. C. K. Dawson, 


ndaon. 
23,551. BorrLe WasHING Macutnery, J. R. Lofthouse, 
Barnsley. 
23,552. Fire ALARMS and SPRINKLERS, C, W. Fulton, 


Paisley. 

23.553. LirtiInc Macuinery, D. T. and H. W. Young, 
London. 

23,554. Maxine and Pacxine Buve, T. A. Myers, 
Egremont. 

28,555. Macurnes for Cuttine Rixos, J. T. Southworth 
and C. Macintosh and Co., Manchester. 

23,556. ExrecrricaL Wire Joint, J B. Melhuish, Bir- 
mingham. 

28,557. Lamp Snape, E. Wills, London. 

23,558. Beverages, J. D. Garland, London. 








23,639. Grrper Raitways, G. Barker, B. J. Thomas, 
J.J. Taylor, Liverpool 

28,640. WeicHinc Macuinegs, J. Green, Liverpool. 

23,641. TusuLous Netrep Goons, H. A. Schmitz, Man- 
ehester. 

28,642. CLEANSING PrinTERS’ BLANKETS, A. B. Wim- 
penny, Manchester. 

23,648. SpapEs, G. Moore, Loughborough. 

23,644. Harr Net, F. M. Hotblack, Norwich. 

23,645. Uritisine Gas Pressure, J. Bradbury and C. 
Harris, Manchester. 

28,646. Drivinc Gear, H. H. Andrew and L. J. W. 
Woodford, Manchester. 

23,647. Removina BotrLe Stoppers, M. A. Aukett, 
London. 

i Separatinc Ligvips and SrEeps, R. Wilson, 


iw. 
23,649. OBTAINING BenzINE and ToLvensr, J. Meikle, 
Glasgow. 
28,650. Exastic Tire, H. Grimbleby and 8. Turner, 
itham. 
23,651. Tuse for Pyeumatic Tires, W. G. Greenwood, 


Joventry. 
23,652. Tea Inrusers, A. W. Pennington, Birmingham. 





23,658, Harness Sappies, T. Wincer, Birmingham. 

28,654. PNeuMATIC Tires for Bicyc.es, P. Wigley, Bir- 
mingham. 

23,655. CALISTHENIC Exercises, H. T. Lansdowne, 
London. 

23,656. UmBrReLia and SunsHape Carrier, W. Dove, 
G ‘ow. 

28,657. Paxumatic Tires, C. Binks and J. Ridsdale, 


York. 

23,658. Cranu, H. W. L. M., I. M, jun., and J. J. F. 
M. Bourke, London. 

23,659. Bit Fires, H. Lock, London. 

23,660. Winpow Buiinp Roiiers, H. Lomax and the 
Firm of Lomax Limited, London. 


23,661. Securinc SHop Cueck Books, H. Latham, 
London. 

23,662. Inpicator and Spirit Lever, C. A. Smith, 
Birmingham. 

23,663. Propucine OxyceEn, P. Garuti and R. Pompili, 
Birmiagham. 

23,664. Press, W. Michalk, London. 

23,665. TELEPHONE TRaNsMITTER, W. A. Moore, 
London. 

23,666. ComBINED PuncTuRE-PROOF TiRE, W. H. Wallis, 
Uxbridge. 


23 667. Braces, G. and F. Buckl+y, London. 

23,668. NippLE ForminG Macuine, A. J. Boult.—{ Pope 
Manufacturing Company, United State.) 

23,669. Gas Treatment Apparatus, H. E. Oving, 


ndon. 
ra > eggeeneae of AceryLtene Gas, H. E. Oving, 
ndon. 

23,671 Vecocipepes, J. A. Robertson, Londvn. 

23,672. VaRiaBLE SreeD GEARING, A. Benham, 
London. 

23,6738. PNeumatic Tires, H. McGraw, London. 

23,674. Dresses, W. J. Hamsmith, London. 

23,675. Levet Inpicators and INsTRUMENTS, W. A. 
Davies, London. 

28,676. SewaGE TREATMENT Meruop, 8. de Petroff, 
London. 

23.677. Bicycies, C. Festing-Wainewright, London. 

23,678. CENTREING ApPaRaTus, R. Hermann, London. 

23,679. Cups, &c., T. Hooper and 8S. G.. Moore, 


mdon. 
—— Guarp for LicuTinG Pipes, W. Barrett, 
ndon. 
23,681. BorrLes or Jars and Stoppers, O, H. Wagner, 
mdon. 
23,682. Foorsatts, A. H. Fry, London. 
23,688. Lamp for PHoToGRapHic Purposes, H. G. 
Moberly, London. 
28,684. Pneumatic Tires f-r Cycwes, 
Liverpool. 
23,685. Liqguip and Powper, &c., H. C. Webb, Bir- 
mingham. 
23,686. ORNAMENTAL ATTACHMENT, H. C. Webb, Bir- 


G. Lloyd, 


ming’ % 

23,687. FasTeENER for Winpow SasHes, E. E. Moss, 
London. 

23,688. Proputsion of VeELocipepes, W. Warren, 
London. 

23,689. Tires, H. B. Buxton, London. 

23,690. TrrEs, J. T. Trench, London. 

23,691. Nut-Lockxs, A. E. Rogers, London. 

23,692. FLusHine Apparatus, D. Grey, London. 


23,698. Liguin for Biuginc Yarns, T. Ferguson, 
Glasgow. 

23,694. CurLING Tonos, A. Miiller-Schuppmann, 
Glasgow. 


23,695. BicycLe Frame Construction, H. W. Nield, 
F. F. Barnes, and F. Campbell, London. 
23,696. Fare Inpicators, H. Schwabacher, London. 
gs om spas for GrinpING Batts, W. Hopfiinger, 
ndon. 
28,698. ExecrricaL Governors, P. W. Northey, 
mdon. 
23,699. Gear Cases for VELocirepEs, J. T. Musgrove, 
London. 
23,700. Susstitute for InDIA-RUBBER, dc., J. Speir, 


London. 

28,701. Propuctrion of Gas, H. Lane and B. T. L. 
Thomson, London. 

23,702. Gas Pipe Currer, J. Nechutings, London. 

23,703. VELociPeDEs, J. F. Storey, Loudon. 

28,704. MacHine Gun and Carriace, W. H. FitzJerald, 
London. 

23,705. Contact Biapes for Swircues, F. W. Heaton 
and H. Smith, Manchester. 

23,706. TumMBLER Switcu, F. W. Heaton and H. Smith, 
Manchester. 

23,707. SHors, J. Corby, London. 

23,708. PreEvENTING BortrLe Re-FILLING, A. and L. 
Braly, Sondon. 

23,709. Hanpiinc of Coat, H. H. Lake.—(J. Cainpleli, 
United States.) 

23,710. Vatves for PNEuMATIC 
Bennett, London. 
28,711. Macuines for Fotprnc MaTerIAL, H. H. Lake. 
C. C. Merritt and W. Thompson, United States.) 
28,712. APPLYING Power to Bicycies, 8. G. Brown, 
Chelmsford. 

23,713. PARALLEL Ru cers, A. Hill and T. R. Andrews, 
Bradfo: 

23,714. Driving CuHains for Cycies, H. Godsal, 


Tires, C. Mancha- 


mdon. 

23,715. Crank SHarts of VeLocipepes, H. 8. Maxim, 
London. 

28,716. Zinc Wuite Manuracture, H. H. Lake.—(@. 
Harmegnies, Belgium.) 


23th October, 1896. 
28,717. MerHop of Jorntine TusBes, &c., H. Godsal, 
on. 
28,718. APpaRaATUs for ScouRING MaTERIAL, H. Bentley, 
Bradford. 


23,719. MakING BrusHes, J. Yeadon, Bradford. 
28,720. CrorHes Rack, J. Davies and A. Wocdman, 
Cardiff. 


28,721. Or Cans, A. H. Bellringer, Manchester. 
28,722. Remepy for PiteEs, T. Culhane, Dublin. 
23,728. Retorts, &c., T. C. Taylor and J. E. Tolson, 
Halifax. 
28,724. MANUFACTURING GLAzeD Bricks, J. Morton, 
alifax 


Hi ss 
28,725. MANUFACTURING GLAZED Bricks, J. Morton, 
Halif 


‘ax. 
23,726. AcmE CLaw STRAIGHTENER, E. A. Goddard, 
ristol. 
28,727. Encrnes, W. G. Hay, Liverpool. 
28,728. VaLves, J. J. Woods, R. Wheeldon, R. Ibber- 
son, and J. Entwisle, Didsbury. 
28,729. CvcLE FRAME SaDpLes, J. P. and W. E. Skinner, 
Sheffield. 
23,730. TrrEs, W. M. Storrar, Liverpool. 
23,731. “ E:reka Barrter,” J. Elrick, Sunderland. 
28,732. WEAviING Macuinery, J. J. Haye, Glasgow. 
23,783. Gauaes, N. Simmons, Bristol. 
23,734. WATER FiusHinc Apparatus, N. Simmons, 
Bristol. 
23,735. ManuracturE of Suutties, J. A. Slater, Man- 
chester. 
23,736. UMBRELLA Frames, J. Mulligan, Sheffield. 
23,737. SuppLyinc Arr to Furnaces, J. W. Hulley, 
Manchester. 
23,788. ALLayinc Dust, A. P. Jones and H. Mellars, 
Abergavenny. 
23,739. Dress CuiP, J. A. Ganniclifft and M. A. Stephens, 
Clevedon. 
23,740. Beer WASTE PREVENTER, &c, H. P. Miller, 
Lo 


mdon. 

23,741. MORDANTING YARNS, A. Licbmann and W. Kerr, 
Manchester. 

23,742. TANNING Hives, Sxrys, &c., J. T. McQuinn, 
Manchester. 

23,743. Dyxamo Macuines, G. Cheffey-James and H. P 
Ward, Sheffield, 

23,744. Pneumatic TrRE Manvuracture, G. Hookham 
Birming! le 

23,745. WaRprRoses, S. Brentnall and 8. Booth, Man 
chester. 

23,746. Curtains for Winpows, &c., T. Brownlow, jun. 
Bolton. 
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8,747. BicycLe Rest, W. U. Coates, Falfield. 
23,748. Botts, J. Corp, London. 
23,749. Workinc Benps or ANGLES, W. Pfrommer, 
Baden. 
23,750. DispLayinc Stirr Fiat Surraces, E. Wolff, 
Baden. 
23,751. BaR.ess [Ron Prano Frank, T. H. Hutchinson, 


Ne . 

28,752. MaxkinG ACETYLENE Gas, W. J. Mackenaie, 
Glasgow. 

23,753. Lockine Device for Gtass Jars, H. Josephy, 
Glasgow. 

23,754. TURBINE or Rotary Enarne, G. A. Nussbaum, 
London. 

23,755. Riarpty Jomntine Meta Toses, W. Golding, 
Manchester. 

28,756. Joints of Rarts on Rartways, C. H. Sadler, 
Penarth. 

23,757. Wer CatcHer for Gass Roors, J. Dean, Man- 
chester. 

23,758. FoorsaLt Boors, A. Downward and H. Brear, 
Liverpool. 

23,759. Lamp Exrinevisnine Device, H. C. Kiirten, 
Berlin. 

23,760. SappLEs, R. Korth, Berlin. 

23,761. Stopprinc Macurnery, P. !mithand 8S. Ambler, 


London. 

23,762. Tire Pumps, G. T. Lester and W. Harvey, 
London. 

23,763. Borriinc Apparatus, A. J. Donally, London. 

28,764. Jorntine Device for Mera Tuses, F. Wynne, 
London. 

23,765. Miners’ Lamps, W. Ackroyd and W. Best, 

mdon. 

23,766. TypewritiIsc Macuines, G. L. Rawdon, 

23,767. Drawinc-orr Beer, &c., L. Bohm, London. 

23,768. SHie LusricaTinc Apparatus, G. J. Glover, 
London. 

23,769. Caps, A. Clark and W. Luntley, London. 

23,770. SroraGE and Transport of Cycues, G. H. Head, 
London. 

23,771. Heatine and Licutine Device, G. Viggars, 
London. 

23,772. Rows and Tirgs, W. Fraser, Birmingham. 

23,773. VentiLaTors, W. Eckstein and J. A. Willmore, 
London. 

23,774. Brake for PNeomatic WHEELS, &c., A. J. Eli, 
London. 

23,775. ForK Knire SHARPENER, W. 
Londoa. 

23,776. INTERNAL ComBusTION Motors, F. O. Prince, 
London. 

23,777. Reavcatine Suppty of Warer, E. Petersen, 
London. 


R. Humphreys, 


23,778. Warer Levert Inpicators, J. E. Hutton, 
London. 

23,779. Currinc Worm WuHeers, E. Hulme, Man- 
chester. 


23,780. PLates and D.sues, R. Kiihn and E. Danker, 
London. 

23,781. PaotrograpHic DEvELoPineG, J. M. Skinner, 
London. 

23,782. DupLex Pomp, P. F. Oddie and G. Hesse, 
London. 

23,783. BicycLE SappLE ApDsusTMENTs, J. M. Wade, 
Felixstowe. 

23,784. Cycte CHain Construction, H. C. W. Lieke- 
felt, London. 

23,785. Mitk Can AtracHMENT, &c., W. Luplau, 
London. 

23.786. SirtiInc Macuriyes, J. Hart and G. G. Kidd, 
London. 

23,787. Pans, R. A. White, London. 

23,788. OnE TREATMENT, H. E. Fry and N. G. Hackney, 
London. 

23,789. KNITTING 
London. 

23,790. Cycte Cranks, F. Simpson and N. Salmon, 
Londen. 

23,791. Screw CvrTrTina K. Mischke, 
London. 

23,792. Crostnc Device, R. Thiel, London. 

23,793. Drivine Cuains, G. Lupi, London. 

23,794. Jacks, G. F. Harvey, London. 

23,795. TiLE ManuractuRE Apparatus, W. Hewitt, 
London. 

23,796. Tite MANUFACTURE Apparatus, W. Hewitt, 


Macaines, Xc., A. Wrightson, 


MACHINE, 


ndon. 
23,797. Dvetnc Fasrics, M. Béraud and A. Lautmann, 
mdon. 
23,798. Fotpine Crate, W. P. Ellmore, London. 
23,799. Printina, F. Boyer, London. 
23,800. CranK MecHanism for Cycies, J. W. Wood, 
ndon. 
23,801. Borners, G. C. Marks.—(J. Gilbert, France.) 
23,802. Cars, J. O. O’Brien.—{Z. M. D. Triouleyre, 
France.) 
23,803. Couptines for SHarts, G. W. Money, London. 
23,804. Taps for Breer Barrers, W. Brinckman, 
Liverpool. 
23,805. INCANDESCENT ELectric Lamps, F. A. M. Nor- 
man, Liverpool. 
23,806. Wuisties for Cycies, C. Davies, Liverpool. 
23,807. Stream Borers, W. G. Clegg and A. Harris, 
Liverpool. 
23,808. Prates for Conrarninc Foop, M. Ehrenberg, 
Liverpool. 
23,809. Preventine the FracDULENT RE-FILLING of 
Bort.es, W. A. Smith, London. 
23,810. CoNTROLLING Restive Horses, E. J. Stewart, 
London. 
23,811. Corn AssorTina Apparatus, F. 8. D. Scott, 
London. 
23,812. ACETYLENE Gas, R. Haddan.—({H. Collerg, 
Spain. 
23,813, * es Sranps, T. Hunter, London. 
28,814. SLaBBine TILEs, W. H. Goodwin andT. Pickerill, 


London. 
23,815. Batt Bearinos, A. Graeger and F. Koehler, 
mdon. 
23,816. Conpuit Tuses, E. H. Johnson.—(Z. 7. Green- 
Jjield, United States.) 
23,817. TREATMENT of WELDABLE [Ron, B. Meyer, 
London. 
23,818. Drivinc Gear for Cycies, &c., T. F. Peel, 


23,819. Lever Borrie Stopper, Xc., 8. A. Parkes, 
London. 

23,820. Cirosinc Devices for Botries, J. Thewlis, 
London. 

23,821. FASTENER for Braces, ADJUSTABLE, A. Breese, 

ndon 

23,822. Apparatus for Derecrinc Firepamp, E. L. 
Mayer, London. 

23,823. Cycies, H. G. Dawson, London. 

23,824. Gear-casE for CycLxs, Humber and Co., and 

F. Easom, London. : 

23,825. Motor VEHICLES, H. Belcherand A. H. Niblett, 
London, 


27th October, 1896. 


28,826. ATTACHMENT for VeLocirepes, R. F. Hughes, 
London. 

23,827. ELecrricaL SroraGe Batreries, E. W. Bonson, 
London. 

23,828. TupuLaR Hus for Cycues, H. W. L. M. Bourke, 


ndon. 
23,829. The Crucirorm Frost Stup, J. 8. Romanes, 
Sheffield. 
23,830. Means of Jorntinc CycLe Frames, A. C. Brown, 


London. 

23,831. Repropuctnc AutoGcrapHs, W. Tylor, Bir- 
mingham. 

23,832. Joint Boxt, A. F. Saul and J. Southworth, 
Preston. 

23,833, Pyeumatic Tires, J. W. White and W. Oldaker, 
Newcastle-on-Tyne. 

23,834. CycLEe Speep Tester, J. Dawtrey, Reading. 

28,835. PAPER-MAKING Macutnes, J. Wyllie and T. T. 
M. Lumsden, Edinburgh. 

23,836. MANUFACTURE Of WirE Rops, &c., G. A. Dick, 
London, 


23,837. Automatic Brake for Cycies, J. Watson, 
Wilnslow. 

23,888. Mittinc Macuines, J. E. Carter and 8, A. 
Wright, Halifax. 

28,839. CycLE Sapp.gs, J. F. Steele, H. V. Currie, and 
J. Jones, London. 

23,840. A Macazinge Hanp CaMERA, 
London. 

23,841. InpoorR Game and Boarp, J. 


H. Pradeau, 
H. C. Boig, 


Liverpool. 
23,842. Lavatory for Hosprrats, T. W. Twyford, 


Birmingham. 
28,843, Cases and Boxes for Bicycies, J. Tonry, 
Wolverbampton. 
23,844. Frost Strups for SHors of Horsss, T. Brindle, 
‘ax. 


23,845. OrreR Boarp for Traw.ine Nets, E. Reilly 
and F, W. Fisher, Stockton-on-Tees. 

23.846. CoaL ScREENING Apparatus, H. Clark and J. 
M. Ringquist, Stockton-on-Tees. 

23,847. Brake for VeLocirepes, &c., 8S. P. Hyatt, 
London. 

28,848. Corn-rREED Locks or Boxirts, H. R. Harvey, 
Croydon. 

9. Jomntinc or Wetpinc Toses, R. McKenna, 


mdon. 

23,850. Arm Inter to Drains, J. J. Elliott, Man- 
chester. 

23,851. ATTACHMENT to Porrers' Movutps, J. Hughes 
and W. Owen, Burslem. 

23,852. Brakes for VeLocipepes, c., J. 
Coventry. 

23,853. Pircn Cuarns, A. M. Rowland, Coventry. 

28,854. Manoracture of Pneumatic Tires, G. Hook- 
ham, Birmingham. 

23,855. IRon TrrEsof CaRRIAGE WHEELS, P. McGeehan, 
Glasgow. 

— Points of Tramway Lives, F. G. Chrystal, 

jasgo 


F. Dunlop, 


gow. 
23,857. Gas Firtines, J. and T. Hodkinson, Notting- 


ham. 

23,858. ALumina, F. M. and D. D. Spence, and A. 
Shearer, Manchester. 

23,859. Sreermne Locks for Cycues, J. W. Milligan and 
F. Oldfield, Birmingham. 

23,860. SELF-HEATING VAPORISER, P. Swiderski and J. 
Schwicker, London. 

23,861. Winpow Screen, W. L. Gordon, London. 

23,862. Burronrne Guioves, J. B. Kiddey and J. N. 
Jackson, Nottingham. 

23,863. TREaTING DecoraTepD CERAMIC Wark, G. Boult, 

ongport. 

23,864. Covrrinos for Bicyc.es, J. Tonry, Wolver- 
hampton. 

23,865. Drop Down Guns, J. A. Baker, Birmingham. 

23,866. Sheet Stee. Crown for Cycwes, A. E. Jenks, 
Heath Town, near Wolverhampton. 

23,867. Coverines for Bicycies, J. Tonry, Wolver- 
hampton. 

— Tysutatine Compounn, L. Honig, St. Louis, 
J.S.A 


23,869. A Composite CARRYING Device, H. G. Dawson, 
Manchester. 

23,870. Drivinc Mecuanism of Cycies, G. P. Mills and 
T. J. Biggs, Nottingham. 
23,871. Commutators for Evecrric Motors, C. H. 
Wade, J. Moores, and H. O. Farrell, Manchester. 
23,872. Coat Curtiyac Macainery, F. W. Hurd, 
Glasgow. 

23,878. TuBuLAR Frames of VeHICLEs, B. Wesselmann, 
Manchester. 

23,874. Wrzncu, J. M. Flower and E. G. Morton, 
London. 

23,875. Borr.e Stoppers, W. Schneider, London. 

23,876. WHEELS and Cuan Banps of Cycigs, G. Wilks, 
Hounslow. 

23,877. IncaNDESCENT Burners, C. and T. H. White, 
London. 

23,878. Cases for Books, W, E. Coleman and F. G. 
Fender, London. 

23,879. THERaPeuTic Supstance, J. F. F. von Mering, 
Prussia. 

23,880. Cyces, S. F. Smith, London. 

23,881. CuHeck Funnet, J. H. Bolwell, Richmond, 
Surrey. 

23,882. Spiir Putieys, A. Hall, Liverpool. 

23,888. Fotpinc BicycLe Frame, W. H. Evans and J. 
T. Lindsley, Cardiff. 

23,884. Commope Orroman CuHair, H. Crowther, 

mdon. 
23,885. ApsUsSTABLE Bracket or Pocket, J. North, 


mdon. 
28,886. SrrercHine Apparatus, L. J. van Vreckom, 
Brussels. 


gow. 

23,888. METHOD of VenTILATING Roos, G. C. Stephen, 
London. 

23,889. Sreerine Sarety Bicycies, G. W. Bullen, 

mdon. 

23,890. WrencHues for Pipes, E. G. Brewer.—(J. H. 
Williams and Co., United States.) 

23,891. Opentnc Meta SHEETS, J. Williams and G. H. 
White, London. 

23,892. Locks for CycLes and Venicues, 8. Underwood, 
London. 

23,893. ADVERTISING, W. Jubb, London. 

23,894. Musica, Instrument Ho.ipers, M. H. West- 
gate, Romford. 

28,895. HanpLe Rars for Bicycies, F. C. Rockwell, 


London. 
28,896. Bicycte Hanpie Bars, F. C. Rockwell, 


mdon. 
28,897. Letrrer and Pitiar Boxes, C. J. Collier, 
London. 
23,898. Ancuors, F. Baldt, London. 
28,899. ImpROVED NON-REFILLABLE Bort .es, F, P. Derr, 
London. 
23,900. Stitch WHEELING Macuines, W. Jackson, 
London. 
23,901. Automatic WEIGHING MAcHINEs, H. E. Smyser, 
London. 
23,902. Batt Bearinos for Cycuzs, &c., H. Godsal, 


mdon. 
23,908. ExLevator ConTROLLING APPARATUS, C. A. 
Harkness, London. 
23,904. Device for Gas Propucers, A. C. Humphreys 
and A. G. Glasgow, London. 
23,905. ImpRoveD Kyitrinc Macuines, J. E. Rowe, 
London. 
23,906. Macuines for Roiurne Batis, J. J. Grant, 
London. 
23,907. Topacco Pirss, F. Tatham, London. 
23,908. Means for Supportine Cycues, E. E. Cadett, 
London. 
23,909. O1L Coats, &c., for FisHERMEN, S. Richards, 
Londo: 
23,910. 
Loi 


mdon. 
23,911. Securinc Season Tickets, F. Whit-Gould, 


n. 
Pyevmatic Tires and Tuses, W. Cutler, 


mdon. 
23,912. ImprRoveD MepicinaL Compounpn, J. Whitney, 
mdon. 
23,913. Improvep Topacco Pipes, N. I. MacKenzie, 


mdon. 
23,914. Button Stup or like Fastener, W. B. Steward- 
son, London. 
23,915. Strrrups, W. Hughes, Londun. 
23,916. ResERvorIR Pens, F. Jex, London. 
23,917. Hotpine Watcues on Cycies, E. Wescomb, 
London. 
23,918. ImpRoveD Rupper Tires, E. T. Adshead, 


mdon. 
—, Cycte Brake Mup Guarp, 8. E. Waters, 
ndon. 
23,920. CasH Recisters and Recutators, 8. H. Hall- 
wood, London. 
23,921. InKsTANDs, J. Thomson, London. 
23,922. Screw-cuttine Dies, W. B. Lake and E. F. 
Elliott, London. 
23,928. Tastes for GyMNasTIC REPRESENTATIONS, 
C. A. B. Berg, London. 





23,924. REFLECTOR Fittine for Cycies, J. W. Cockerill, 
London, 





23,925. EMBROIDERING Fasrics, F. Theak, London. 
23,926. ManuracturE of Boots, H. W. Harrison, 


ndon. 

23,927. Cycte Miuirary Firiies, H. J. Watkins, 
ndon. 

ee ane CyciLe Amputancg, H. J. Watkins, 
ndon. 

23,929. Pneumatic Tires for Cycies, W. H. Waud, 


on, 

23,930. Packtna Cases, C. H. and G. T. Tasman, 
London, 

23,931. FasTENER for Fruit, &c., Sreves, C. Bird, 
London. 

23,932. Cycte Brake, W. H. Richards, London. 

23,938. ATMOSPHERIC Gas Burners, W. B. Smith, 
London. 

23,934. PoLar Rexay, T. B. Dixon, London. 

23,395. —— G. C. Marks.—(A. G@. Corre, United 
States 

23,936. Baty Bearinas, M. Foidart, London. 


23,987. Sarety Apparatus for Doors, F. Cornil, 
London. 

23,938. Pneumatic Horse Coitiar, C. H. Smith, 
London. 


23,939. Boor Hee. AtracHina Macuiwery, W. Shea, 
London. 

23,940. CycLte Tirrs, W. P. Thompson.—{(G. Decker, 
Germany.) 

23,941. Imrration Woop Carvines, W. P. Thompson, 
Liverpool. 

23,942. Erecrric Switcags, R. Belfield.—(A. J. Wurtz, 
United States.) 

= HeatinG Launpry Irons, &c., J. Edwards, 

ive’ q 

23,944. Lockine Bott for Cycies, W. Payton, Rich- 
mond, Surrey. 

23,245. BALL-BEaRING Stamps, M. H. Coltharp and W. 
L Darrow, London. 

23,946. Car Braxkgs, N. F. Corne, London. 

23,947. MuciLace Borrues, A. Shackleton, London. 

23,948. AuTromaTic CHarr Castors, J. W. Rankin, 


London. 
23,949. Music Houpers, &c., M. L. W. Zingerman, 


ndon. 
— Guakps, M. 8, Jacobson and F. Hess, 
ndon. 
23,951. Spoo: ArracuMeEnts for Sewinc Macuines, H. 
L. Webster, London. 
23,952. A Toy, J. B. Leydon, London. 
23,953. Rraces, R. H. Hummel, London. 
23,954. Exrraction of Gotp, J. Y. Johnson.—{J. J. 
Deeble, Victoria.) 
23,955. Fancy Boxes, E. Cross, jun., London. 
23,956. Securing Pneumatic Tires, T. 
London. 
23,957. SMOKING Pipr, F. Kennedy, London. 
23,958. MANUFACTURING Briquets, G. W. Peterson, 
London. 
23,959. Va.ves, A. R. Boluss and C. Linn, London, 
23,960. Sounp Repropucina Apparatus, W. G. Spiegel 
and L. W. Baldwin, London 
23,961. BicycLe PepaL Frames, R, N. 


Deane, 


Oakman. 


London. 

23,962. Lever Borrtes Stoppers, 8, A. Parkes, 
London. 

23,963. Wire Drawino Macuines, L. Herzenberg and 
K. A. Nestmann, London. 

23,964. Vapour Burners, British Motor Syndicate, 
Ld.—(W. Maylach, Gerinany.) 

23,965. Coatinac Surraces with Paint, R. Wallwork 
and A. C. Wells, London. 

23,966. MANUFACTURE of Pite Faprics, W. Ziesch, 


ndon. 

23,967. Cases or Covers for Botties, W. Sharp, 
London. 

23,968. ApsusTABLE CycLe, &c., A. T. Powell, Bir- 
mingham. 

23,969. Brake Lever HANDLE-BaR, E. D. Ditehfield 
and G. H. Bradley, Southport. - 


28th October, 1896. 


23,970. CHaIn GEARING for Drivine Cycies, H. Godsal, 
London. 
23,971. Brake for CycLe or «ther WHEELS, H. Godsal, 


ndon. 

23,972. Harness Trace Fasteners, A. F. Jessup, 
London. 

23,973. VIBRATION ANNIHILATOR for CycLes, M. Bliss, 
Lincoln. 

23,974. AUTOMATICALLY SuppLyinG DisinrecTant to 
Urina.s, 8. Rolfe, Teddington. 

23,975. Banp for Drivinc Cycues, E. Aplin, London. 

23,976. F.uip-pREssURE Gas Encines, H. H. Chilton, 
Wolverhampton. 

23,977. Hammer Nait Drawer, &c., W. Brocklehurst, 
Macclesfield. 

23,978. Dress Guarp for Cycizs, C. Clark, Coventry. 

23,979. Roap Skates, A. Dorst, London. 

23,980. Stop Motion Drawinc Frame, F. Arrowsmith, 
Manchester. 

23,981. Frxinc Door Knoss to the Sprnpes, A. Gray, 
Sparkbrook. 

23,982. PrintinG on Faprics, 8. Schwabe and Co., 
Ld., A. Binz, and R. Boral, Manchester. 

23,988. PrinTING on Fasrics, 8. Schwabe and Co., 
Ld., A. Binz, and R. Boral, Manchester. 

28,984. Apparatus for Manoracturine Faprics, F. 





ys . 
23,985. Lapies’ Companions, &c., A. E. Nicholls, 
Sheffield. 
23,986. HeatInc Steam GENERATORS, F, G. Bennett 
and D. Wood, Sheffield. 
23,987. Gearine of Cycies, L. H. Lewis, Snettisham. 
23,988. The Tire Tie, J. K. Millner, Blackrock. 
28,989. Nar, Scissors, F. J. and F. G. C. Britten, 
London. 
23,990. FunNELs of Furnaces, Xc., J. T. van Hattum, 


‘ow. 

23,991. REFRIGERATING Apparatus, L. Sterne.—(7he 
De La Vergne Refrigerating Machine Company, United 
States.) 

23,992. ELEcTRICAL Proputsion for Cycies, R. A. 
Marples, Birmingham. 

23,993. Macuine for Hank Sizino, B. Cohnen, Ger- 
many. 

obet. Avveivines CaRDBOARD Noses, L. Oxford, 

Burton-on-Trent. 

23,995. RouNDABOUTS, J. E. Cooper, Stockton-on- 


Tees. 

23,996. SecurinG Tires to Wueets, J. Adair, Water- 
ford. 

23,997. TRANSMISSION of WorD SiaNnats, H. Duge, 


e. 
28,998. CARRIAGE Wuee ts of Twiners, 8. Cooke and 
G. H. Knowles, Manchester. 
23,999. Foor Brake for Cycies, H. W. C. and R. H. 
B. Fenwick, Redditch. 
24,000. RecuLator for Steam Encines, G. Paley, 
Presio’ 


m. 

24,001. In-anb-out InpicaTor, H. J. Milward, Red- 
ditch. 

SappLe Fiap SuHreip, W. Ash and T. Swift, 


24,003. Grittinc Rances or Stoves, C. Benson, jun., 

Birmingham. 

24,004. PNeumatic Rim for Wuee.s, G. F. Hughes, 

London. 

24,005. Stor Wispow Fastener, W. L. Campbell, 

Brighton. 

24,006. A SkaTina Macuine, C. W. Blacklock, Scotby, 
Carlisl 


le. 

24,007. GrinpiInG and CrusHine Graln, 8. Edwards, 
Eccles. 

24,008. PLummer Buiock for Saarts, W. Forrest, 


G we 
24,009. ATMosPHERIC Burners, G. Woodiwiss, Brad- 
ford. 

24,010. TrEaTING Paper, CarppoarD, &c., D.C. Simp- 
son, Edinburgh. 
24,011. Door Fincer Prorectors, &., J. Geldard, 





London. 
24,012. Brake for Cycizs, J. R. Brown, London, 


——$—— 


24,013. Jomsinc Tusina, F. Billing and W. kg, Part 
ridge, Birmingham. 

24,014. SrgamsuHips C. Smye, London. 

24,015. Soras, F. Sattrup, London. 

24,016. CoLtar Srups, J. M. Newall, London, 

24,017. Toy Enoine and Veocirepr, C. J. Clam 
London. » 

Manuracture of Rops, &ec., A. Gerlach, 


J. H. Rochatte, 


ws 

> 
re 
So 
io} 


24,019. ELecrric 
London. 


Bartrerirs, L. 








SELECTED AMERICAN PATENTs, 
From the United States Patent Office Oficial Gazett,, 


564,587. Sanp-PAPERING MacuIne, W. Black, Chicago 
Ill.—Filed October 21st, 1895. psi 
Claim.—(1) In a sand-papering machine, the con. 
bination of two or more rolls of sand paper arranged 
on acircle and adapted to have their free ends brought 
into operative position, means for holding and rota. 
ting them in that position, anda flexible back for 
holding the free ends of the sand paper in operatiye 








position, substantially as described. (2) In a sand- 
papering machine, the combination ofa flexible back 
portion having a free protruding end or ends adapted 
to hold a piece of sand paper in operative position, 
means for clamping and holding at least one end of a 
piece of sand paper in contact with the flexible back. 
ing, and means for rotating the parts, substantially as 
described. 
564,708, OverHeAD TRAVELLING CRANE, WY //. 
Morgan, Alliance, Ohio.— Filed July 7th, 1893. 
Claim.—{(1) In a crane, the combination with a 
trolley and two drums thereon, of a main shaft, a 
motor for actuating said shaft, positive or fixed gear- 
ing connecting the main shaft and one drum «whereby 
the speed and direction of rotation of the drum are 
dependent on the speed and direction of rotation of 
the shaft, a clutch and loose wheels connecting the 
shaft and other drum, the loose wheels being of 
different sizes for changing the speed of the drum, 
and a carrier operatively connected with said drums, 

















substantially as set forth. (2) In an overhead travel- 
ling crane, the combination with a trolley adapted to 
travel on a travelling bridge, two drums on said 
trolley, and a chain carried by each drum, of a main 
shaft, a motor on the trolley for actuating the main 
driving shaft, gearing positively connecting the main 
shaft and one of the drums and a reversing clutch and 
wane connecting the main shaft and remaining 
rum, substantially as set forth. 


564,897, CentrirucaL Pump, F. Orton, San Fraa- 
cisco, Cal.—Filed April 27th, 1893. 

Claim.—In a centrifugal pump, the combination of 

a wheel or propellér formed with radial curved vanes 

in the manner described, open for free passage of 

water between the vanes at the nave or hub, an annu- 

lar water chamber surrounding said nave or hub in 
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communication with said open water passages in the 
vanes, and a continuous supporting web or plate 
between the vanes, curved in section and terminating 
at its inner edge so as to permit free and pg passage 


of water on each side, in the manner and for the pur- 


poses substantia!ly as described. 








Extract From A Lecture on ‘Foops,” By DR. 
AnpRrew Witsoy.— ‘The consumption of cocoa 
happily increases year by year. say ‘happily, 
because, as tea and coffee are not foods, while cocoa 
is a true food, any increase in the national nutrition 
means an increase in the ane ene. Winter, 
besides, is close upon us, and I advise those who are 
susceptible to colds to fortify themselves against chill 
by attention to their food. ‘The easiest way of effect- 





ing this end for many is to substitute cocoa —Epp* $ 
being the most nutritious—for tea and coffee. 
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ROCESS AND APPARATUS FOR ATTAINING 
LOWEST TEMPERATURES, FOR LIQUEFYING 
GASES, AND FOR MECHANICALLY SEPARAT- 
ING GAS MIXTURES. 
By Dr. Cart Linde, of Munich. 

proaress in the sphere of machinery has always been 
dependent upon the advance of physical science. This 
is especially true of machines based upon the transforma- 
tion of energy. The development of such machinery has 
followed step by step the progress of this science. It is 
thus a natural result that, in the following, mechanical 
appliances can be described which render the liquefaction 
of all gases—not excepting those until recently designated 
“permanent "—feasible and useful by the application of 
the latest discoveries in the realm of experimental thermo- 
dynamics. As the conditions for the liquefaction of the 
least condensible gases are now recognised, it may be 
stated:—The difficulty of liquefying such gases arises 
from the necessity of reducing their temperature below 
the “critical” temperature, and from the very low point 
of the latter —for atmospheric air at — 140 deg. Cent. 
(—220 deg. Fah.) bad 

Critical temperature.—For the purpose of explaining 
this more fully, it may be well to examine more closely 
the nature of the critical temperature. Fig. 1 represents 
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Fig. 1 
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a number of curves, each of which refers to a particular 
gas. The ordinates for all these curves denote the 
temperature, whilst the abscisse represent the specific 
volumes—i.e., the volumes of the unit of weight—corre- 
sponding to these temperatures, more especially the left- 
hand part of the curve refers to gas in its liquid state, 
and the right-hand branch to gas in its saturated condi- 
tion, the latter possessing the well-known property, that 
every reduction of its volume without change of tempera- 
ture is accompanied by partial liquefaction of the vapour. 
If we follow the path of any one curve from its left-hand 
origin, it will be noticed to ascend quickly in correspon- 
dence to the increase of volume of the liquid at rising 
temperature. Following the curve from its right-hand 
end, it is seen to rise at first gradually, then more rapidly 
in accordance with the diminution of volume of the 
vapour at increasing temperature—and rising pressure. 
At a certain point, therefore, both branches of the curve 
of volumes must meet, and it is this point which is 
designated as “critical point.” To it belongs a definite 
“critical temperature,” a definite ‘critical pressure,” 
and a definite ‘critical volume.” The thermo-dynamic 
state of a gas can now be completely characterised by a 
point situated inside or outside of this curve, in particular 
a fourfold position will be possible for it:—(1) The point 
may lie upon the left-hand branch, in which case the gas 
will be entirely in the liquid state; (2) it may lie upon 
the right-hand branch, then it will be in the condition of 
saturated vapour; (3) it may lie between both branches, 
i.e., the gas will be present partly as liquid and partly as 
saturated vapour; and lastly, the point may lie outside 
the right curve branch, that is to say, the gas will be in 
the superheated condition. With an increasing distance 
of the point from the curve, the gas will increasingly 
approach the condition in which it follows the laws 
relating to ‘‘ permanent gases.” 

Now the critical temperature for various gases lies at 
very different points. The following table indicates its 
position for some liquids of special interest, as well as 
their critical pressure, their boiling points at atmospheric 
pressure, and their freezing point :— 
































ne TABLE I. 
3 Critical tempe- Boiling Freezing 
= rature. point. point. 
= Cent. Fah. Cent. Fah. r ‘ent. | Fah . 
- deg. | deg. deg. ; deg. deg | deg. 
Water x 200 *365 | 689 100 212 0 32 
Ammonia 115 1130 |} 266 — 33 - 27 |- 77 |-107 
Nitrous oxide... 75 #35 | 96 *— 89 +128 
Carbonic anhy- 
_dride one 75 31/; 88 - 80 -112 — 56 |- 69 
Ethylene, «fom 10; 50 t-102 -150 -169 |-—272 
Itric oxide .... 71 jt- 93 |--185 | —154 |-254 -167 |-369 
Oxygen... ...| 51 |t—119 |-182 | —182 |—296 
Atmospheric | | 
Nite ve nee 89 —140 |-220 | -191 -312 
er da «. 385 $-146 |-231 -194 -317 -—214 -353 
tydrogen ... 20 [t-234 /-389 -243 —405 
* Cailletet. + Dewar. { Ulszewski. 


After what has been explained, it is impossible to 
Separate, for instance, atmospheric air into liquid and 


vapour so long as its temperature will be above — 140 deg. 
Cent. No diminution of volume, no increase of pressure, 
will permit the liquefaction to be accomplished unless 
this condition be complied with. But if the critical tem- 
perature should be attained, then for obtaining lique- 
faction there will be no higher pressure necessary than 
the critical pressure, for atmospheric air thirty-nine 
atmospheres will be sufficient. Should a lower pressure 
only be available, then we have to descend to the tem- 
perature corresponding to this pressure. If it be desired 
to liquefy atmospheric air at atmospheric pressure, then 
we must refrigerate the same to — 191 deg. Cent. 

We have here the conditions clearly determined which 
an apparatus designed for the liquefaction of air has to 
comply with. 

Previous methods and apparatus for the liquefaction 
of gases.—All mechanical processes aiming at the 
reduction of temperature are based upon the expenditure 
of ‘‘ internal ’”’ or ‘‘ external ’—mechanical—work, accom- 
panied by such thermo-dynamic changes of matter which 
involve an increase of volume. The equivalent of this 
internal or external work is abstracted from the body 
subjected to the working process in the form of heat. 
The engineer is familiar with the classification of refrige- 
rating machinery into ‘‘ evaporative machines” and 
‘“‘cold-air machines.” With the former kind it is princi- 
pally the equivalent of the internal work—latent heat— 
which is abstracted ; with the latter class, nearly external 
heat alone is eliminated. It will, in the course of the 
present article, be demonstrated that also in cold-air 
machines a small amount of internal work must be taken 
into account ; and that, by utilising only this inconsider- 
able and hitherto disregarded fraction of the work 
expended, the new machine for air liquefaction constitutes 
the intermediate link between the cold-vapour and the 
cold-air machine. 

A brief review of the lines followed hitherto by 
physicists, in order to arrive at or below the critical 
temperature of the gases most difficult to condense, will 
show that almost invariably commencement has been 
made by the compression and condensation of a gas such 
as carbonic anhydride, the critical temperature of which 
is attainable by ordinary means—by well water, for 
instance. By subsequently allowing this liquid to evapo- 
rate at low pressure, and to expand to a large specific 
volume, a primary reduction of temperature was secured, 
which was then generally employed to perform the same 
cycle with a more volatile gas—for instance, ethylene— 
whereby a second reduction of temperature was effected. 
In this manner the descent to the desired or attainable 
temperature was performed by several series of cycles 
successively, and with gases of increasing volatility. 

Whilst only the abstraction of latent heat was thus 
mostly utilised as a means for reducing the temperature. 
the refrigeration in some of the better known liquefaction 
experiments consisted in compressing the gas to be con- 
densed in a vessel to a high pressure (p,) and in 
permitting it, after being cooled by the method just 
mentioned—carbonic anhydride or nitrous oxide—to T,°, 
to expand against a low counter-pressure (p)). Refrigera- 
tion may then result in a threefold manner :— 

(1) Within the vessel adiabatic expansion takes place 
accompanied by a corresponding decrease of temperature, 
which—neglecting the influence of the surrounding walls— 
is determined for the corresponding pressure by the well- 
known relation :— 

T, _ (nm &2 
T p ) F 

(2) The issuing jet possesses within it adiabatic work of 
expansion in the form of dynamic energy, the equivalent 
of which has been abstracted from the gas during its acce- 
leration, and as a result a decrease of temperature is pro- 
duced at the point of maximum velocity of the jet subject 
to the relation :— 


T =(? ) tet ’ 
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(83) Whilst the reduction of temperature just dealt with 
—which may be termed “dynamic” refrigeration—is 
merely quite transitory, and not any more perceptible 
after the jet having come to rest and its energy having 
been re-transformed into heat, a permanent—static— 
refrigeration may ensue by reason of the increasing 
volume, owing to the resistance of the attractive forces 
acting between the molecules, and ‘ internal” work 
may be expended, the equivalent of which is abstracted 
from the heat contained by the gas. 

Cailletet reported on the 24th December, 1877,! to the 
Paris Academy that he had obtained, through adiabatic 
expansion of oxygen, previously highly compressed and 
retrigerated to — 29 deg. Cent. by sulphurous acid, in a 
glass tube, mist-like precipitates of this gas. Simul- 
taneously a telegraphic communication from Pictet was 
read, according to which he had succeeded in causing jets 
of liquid oxygen to issue from a vessel. He had by 
double evaporation—of sulphurous dioxide and carbonic 
anhydride— cooled oxygen to a temperature, not 
measured, at which, in his opinion, liquefaction had 
taken place, at ‘ static” pressures exceeding 200 atmo- 
spheres. We know to-day that this is not the case—the 
critical pressure amounting only to 50 atmospheres—and 
that, on the contrary, the origin of the liquid jets 
observed must be attributed to expansion during the 
discharge. 

Although these primary efforts had to a certainty 
proved the possibility of liquefying oxygen, the phenomena 
of liquefaction had so far only been transitory—dynamic 
—and, as it was expressed by Jamin in the meeting of 
24th December, 1877, ‘‘ the final experiment had yet to 
be demonstrated ; oxygen must be obtained liquid at its 
boiling point, as already accomplished for nitrous oxide, 
or in a solid state, like carbonic anhydride.” Although 
Cailletet employed for cooling the oxygen subsequently? 
ethylene, and obtained by its evaporation at atmospheric 








1 Compt. Rend., 85, 1216. 2 Compt. Rend., 94, 1224. 
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pressure temperatures of — 105 deg. Cent., yet he was 
unsuccessful in his “ final experiment,” because at this 
temperature he had not yet arrived at the critical point 
of oxygen, notwithstanding that he had approached it. 
In 1883 there appeared the report in which v. Wroblewski 
and Olszewski published their having succeeded in pro- 
ducing liquefied oxygen, nitrogen, and carbonic oxide 
in a static condition by developing the methods and 
apparatus employed by Cailletet; they had, more 
especially, obtained for the refrigeration of oxygen a 
temperature of — 189 deg. Cent. by evaporating ethylene 
at a pressure of 25cm. mercury. Also Cailletet himself 
described* in the same year his ‘ continuously acting” 
apparatus. The apparatus henceforth in use were based, 
without exception, upon the successive condensation and 
evaporation of volatile substances—carbonic anhydride, 
ethylene, oxygen—and rendered it possible to conduct 
the numerous investigations on the physical properties of 
liquefied gases, for which we are especially indebted to 
Olszewski, and further to Dewar, which latter had fol- 
lowed since 1884 upon the above-mentioned experi- 
mentors, and had probably brought the liquefying 
apparatus—constructed on the principle just referred to 
—to the greatest efficiency hitherto attained. 

I may be permitted to reproduce a drawing and a 
description of these apparatus published by Dewar in 
1884‘—Fig. 2. ‘The oxygen or air reservoir C is made 
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of iron; it contains gas compressed, for convenience, to 
150 atmospheres. A is the stop-cock for regulating the 
pressure of the gas in the glass tube F, and D is the 
pressure-manometer, the fine copper tube which connects 
the gas reservoir and the glass tube F being shown at I. 
The air-pump gauge is marked J, the tube leading to the 
double oscillating Bianchi being attached at H. The 
glass test tube G, which contains the liquid ethylene, 
solid carbonic acid, or liquid nitrous oxide, which is to be 
boiled in vacuo, is placed in the middle of a larger tube ; 
it has holes, shown at E, in the upper part, so that the 
cool vapours in their course to the air pump are forced to 
pass round the outside of the vessel and help to guard it 
from external radiation. When the pump has reduced 
the pressure to 25 mm. the ethylene has a temperature 
of about — 140 deg. Cent., a pressure of between 20 and 
30 atmospheres is then sufficient to produce liquid oxygen 
in the tube F.” 

Subsequently in June, 1886, Dewar described an 
improvement of this apparatus in the ‘‘ Proceedings” of 
the Royal Institution: ‘‘ The apparatus is illustrated in 
the accompanying diagram, where a copper tube is seen 
passing through a vessel kept constantly full of ether and 
solid carbonic acid. Ethylene is sent through this tube, 
and is liquefied by the intense cold... A continuous 
copper tube about 45ft. long, conveying oxygen, passes 
through the outer vessel, and then through that contain- 
ing the liquid ethylene. The latter evaporates through 
the space between the two vessels, and thus intense cold 
is produced, whereby oxygen is liquefied in the tube to 
the extent occasionally of 22 cubic centimetres at one 
time.” 

Since 1891 Dewar has employed for his demonstrations 
and investigations an apparatus of still greater efficiency, 
of which photographic external representations have been 
published in the “‘ Proceedings” of the Royal Institution, 
xiii., 481, and with which he is able to produce liquid 
oxygen ‘in pints.” 

The latest progressive step in using the above-described 
apparatus for gas liquefaction has been accomplished by 
Olszewski in 1895,5 who already previously had deter- 
mined from transitory mist formation of hydrogen its 
critical pressure, and who subsequently demonstrated its 
critical temperature, and its boiling point—see Table I. 
—by expanding hydrogen—cooled to — 211 deg. Cént.— 
to this pressure, and down to atmospheric pressure. It 
was, however, not possible to produce liquid hydrogen in 
a static state. 

The problem of gas liquefaction has thus, with this 
single exception, been effected in the physical laboratories 
by such methods, with such appliances, and by such 
measurements that a repetition of the experiment is 
possible for any expert with the requisite means at his 
disposal. It will, however, hardly require any special 
proof that these methods, by their complication and cost- 
liness, are unsuitable for introducing the liquefaction into 
general and industrial practice. The apparatus as 
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employed by Cailletet, Olszewski, and Dewar in a state 
of varied perfection, consists, if continuous production on 
a large scale be contemplated, of three evaporative 
refrigerating machines, of which the first employs car- 
bonie anhydride, the second ethylene, and the third 
oxygen ; and it need not be demonstrated that the instal- 
lation and working of such machines would be insepar- 
able from expense and difficulties sufficient to exclude 
their rational application for industrial purposes. Should 
such an application be intended, then it can only be 
arrived at by far simpler and cheaper devices. 

Distinguished engineers have indeed attempted to 
solve this problem. The efforts made in this direction 
have, however, not become generally known, and up to 
the last few months have not been referred to in litera- 
ture, probably by reason of their having remained entirely 
fruitless. 

In 1885 a patent was granted to Ernest Solvay for an 
‘‘apparatus for producing extreme temperatures.” By 
it Solvay proposes, amongst other things, to employ the 
cold produced ‘‘ to liquefy any gas whatsoever, and more 
especially atmospheric air.” The working process which 
he here adopts is identical with that for which William 
Siemens had already in 1857 deposited a ‘ provisional 
specification” containing the following passages :—‘ The 
invention relates to freezing and refrigerating by the 
expansion of air or elastic fluid. The air is first com- 
pressed by a cylinder or pumps of any suitable construc- 
tion, by which the temperature is raised, and it is cooled 
while in the compressed state, and it is then allowed to 
expand in a cylinder or engine of any suitable construc- 
tion, by which its temperature is lowered. The air thus 
cooled is brought in contact with the articles to be cooled 
or frozen, and is then conducted through an interchanger 
or apparatus, by which it is made to cool the compressed 
air which enters the interchanger in the opposite direction. 

The principle of the invention is adapted to 
produce an accumulated effect or an indefinite reduction 
of temperature.” 

We perceive here the combination of a cold-air machine 
of usual design with a heat interchanger, which transfers 
the reduction of temperature resulting from adiabatic 
expansion in a working cylinder to the compressed air 
previous to its own expansion, causing the limits of 
temperature for the working process in the expansion 
cylinder continually to decrease. This principle has been 
retained, or newly discovered, noi only by Solvay but also 
by several other patentees.° The effectiveness for the 
attainment of lowest temperatures, down to the liquefac- 
tion of the working gas, is, in theory, indisputable. But 
nothing has been heard of its having been put into 
practice, if we except the communication by Solvay 
referred to below. The practical feasibility must indeed 
be doubted from the following reasons:—If we imagine 
the process to be carried out with atmospheric air down 
to the temperatures immediately preceding its liquefac- 
tion, we are obliged to consider all foreign additions to 
the air, as water, carbon-dioxide, &c., and all traces of 
the lubricant, reduced to a solid condition. Hereby the 
working of an expansion cylinder with its distributing 
gear is actually rendered impossible. Those having 
dealt with such low temperatures are aware of the 
difficulties arising merely from the manipulation with a 
simple stop-cock. Besides, it would be exceedingly 
difficult, if not impossible, to protect the expansion 
cylinder, with its driving gear, so perfectly against the 
influx of heat, as is imperative at such low tempera- 
tures. It will thus not at all be practicable to reach 
these latter. This appears to be confirmed by the 
communication laid by Solvay before the Paris Academy 
in December, 1895,’ through Cailletet, in which he 
states :—‘‘ The lowest temperature I have succeeded in 
reaching is—95 deg., as beyond this point the losses of 
cold were in excess of the cold produced.” 

The new apparatus-—Towards the end of May, 1895, 
the author has explained and shown at work, before 
a gathering of physicists, chemists, and engineers, at 
Munich, a machine consisting only of an air com- 

pressor, an ordinary cooler, and two heat inter- 
changers, and capable of liquefying per hour several 
litres of atmospheric air. This machine appears, on the 
one hand, to have solved the problem of accomplishing 
the liquefaction of air in any quantity in a simple and 
inexpensive manner, and, on the other hand, to enable 
one to reach in the simplest manner the lowest 
temperatures matter is at all capable of attaining. 


expressed in atmospheres and T the absolute temperature 
of the jet. 
insignificant decrease of temperature—viz., } deg. Cent. 
per atmosphere at ordinary temperatures of water—that 
the refrigerative action of the new machine is exclusively 
based. Although the refrigeration capable of being per- 
formed by a single discharge, even under a very great 
difference of pressure, appears very slight, it 

is possible to accumulate the effect of any 

desired number of discharges by transferring— 

in the way first indicated by Siemens—each 0 
reduction of temperature as it is produced by o 
one discharge to the compressed air previous 
to its subsequent discharge, and so to obtain 
‘‘an indefinite reduction of temperature.” If 
now arises the objection that the work requi- 
site for compressing the air at very high pres- 
sure may prove to be disproportionately great, 
it may be met by the consideration, that 
although the difference of pressure p; — pz 
must indeed be great, the amount of com- 
pressive work does not depend upon this 
VP 
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difference but from the ratio of pressures 


and that it is possible to keep this ratio small 
even for a large difference of pressures. 
Herewith the fundamental conditions were 
given for the construction of the new machine. 
The same is represented diagrammatically by 
Fig. 3. The gas to be liquetied—we may pre- 
sently suppose it to be air—is brought by 
the compressor C from the pressure p, to the 
higher pressure p;. During its passage through a cooler 
R the heat of compression is imparted to well-water or 
to any other body adapted for the reception of heat and 
possessing a suitable temperature, the compressed air 
being thereby reduced to the temperature ¢,. If, then, 
this air be passed directly through a throttling valve, and 
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thus be expanded from p;, to p., the refrigeration § corre- 
sponding to the relation 1 willensue. In order to transfer 
the reduction of temperature obtained to the air intended 
presently to be discharged and to effect a further refrigera- 
tion, a tube-system H is inserted between the cooler and 
the throttling valve r, through which both the compressed 
air is led to the throttling valve, and the air just dis- 
charged and cooled is caused to return in an opposite 
direction to the compressor, thus reaching the same with 





The action of this new machine consists in eliminating | 


heat from the gas to be liquefied exclusively by expendi- 
ture of internal work until reduction below the critical 
point and condensation has been accomplished. The 
process is based on the attractive forces acting between 
the smallest particles, for the overcoming of which 
internal work is consumed. This may appear surprising, 
as contrasting with the axiom recognised by all physicists 
and engineers, according to which these internal forces 
are imperceptibly small for the permanent gases. Indeed, 
the truth of Mariotte’s and Gay-Lussac’s laws depends 
upon this assumption, and from these laws it has been 
deduced—what is accepted by all engineers and stated by 
all text-books—-that a cold-air machine not fitted with an 
expansion cylinder cannot produce cold at all. Still, it 
was a well-known fact that the laws just referred to were 
not strictly applicable to air, and it had been demon- 
strated more than thirty years ago by Thomson and 
Joule that at the passing of air from a higher to a lower 
pressure a certain amount of cooling §—independent of 
the dynamic refrigeration, which corresponds to the 
energy of the jet—is produced, for which the relation 
between the temperature and pressure was ascertained 
by these experimentors :— 


§ = 0°276 (p, - p,) (=) onl 





6 On May 28rd, 1895, p.c. William Hampson deposited a “ provisional 
specification,” saying: ‘‘The usual cycle of compression, cooling, and 
expansion, is modified by using all the gas after its expansion to re- 
duce as nearly as possible to its own temperature the compressed gas 
which is on its way to be expanded,” 
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a temperature ¢,, which will approach the more closely 
the temperature ¢,, the more completely the interchange 
of heat is effected by the counter-current apparatus. 

The temperature ¢, of the air arriving to the throttling 
valve being always reduced by the air refrigerated to ¢. 
in consequence of its discharge, and ¢; remaining always 
below ¢, by the amount §, it is plain that, commencing 
from the setting to work of the machine, both tempera- 
tures ¢, and ¢; must constantly decrease until equilibrium 
is established either by a compensating entrance of heat 
from outside, or by a liberation of internal heat. The 
latter takes place when liquefaction of air begins in the 
collector G, that is, when the temperature of saturation 
corresponding to the pressure p, is attained. For the 
purpose of filling the machine with air, and maintaining 
the pressures p, and p, during the decrease of termpera- 
tures and the liquefaction, it is necessary to introduce 
into the cycle the corresponding quantities of air by 
means of a second compressor or otherwise, at a. 

During the period of decreasing temperatures down to 
the temperature of liquefaction, not only the quantity of 


herein p; — p. denotes the difference between the pressures | 


It is upon this, at first sight apparently very | 
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air, but also the mass of the tube-apparatus and of the | 


collector must be refrigerated. This period will require a 
longer or shorter time, according to the ratio between the 
cold produced and this mass and its specific heat— 


physically termed the “ water-weight ” of the apparatus. | 


If it be a case of dealing with high pressures po, as it will 
be requisite for a high degree of efficiency, the ‘ water- 
weight ” becomes necessarily considerable. 
taken at one atmosphere, the outer tube of the counter- 
current apparatus car be entirely dispensed with, and 
replaced by two cylindrical surfaces of very small water- 
weight. It is thus possible to reduce the time requisite 
for the period of temperature decrease nearly to any 
desired limit, and all the more so if part of the tempera- 
ture decrease be performed by preliminary refrigeration, 
through carbonic acid or otherwise. 

Experimental results.—The first successful experi- 


But if p, be | 
| papers the parliamentary return of the fleets of the cl 


ments by this apparatus have been performed in Mg, 

1895. The compressor of an existing carbonic acid cold. 
vapour engine served as air compressor, bringing per 
hour about 20 cubic metres from an average of 99 
atmospheres to an average of 65 atmospheres, Fig. 4 
represents the decreasing temperatures down to lique- 


faction. In this case the tube apparatus H consisted 

of two iron tubes, each of 100 metres length, and of g 
Fig. 4 
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and 6 cent. internal diameter respectively, which were 
inserted into each other, helically coiled and fitted to 
timber supports, the respective turns being carefully in. 
sulated by raw wool from each other, and towards the 
exterior. The metal weight of this tube apparatus with 
the collector and its fittings amounted to 1300 kilos., 
and this considerable weight caused a period of tempera- 
turedecrease of fifteen hours. After equilibrium being 
established, about three litres of liquid per hour were 
obtained. The analysis of this liquid—part of which had 
evaporated owing to the reduction of pressure from 
22 to 1 atmospheres—demonstrated the presence of about 
70 per cent. oxygen. The liquid was of crystal clearness 
and showed a bluish colour. 

For further tests a Whitehead compressor was 
employed bringing about 30 cubic metres of air of 
atmospheric pressure to an average of 220 atmospheres. 
The counter-current apparatus consists of two tubes, 
each 80 m. long, possessing 19 mm. and 40 mm. internal 
diameter respectively, and weighing about 500 kilos. 
The period of temperature decrease was here five hours, as 
shown by Fig. 5. In this case the liquefaction is effected 
in a closed vessel placed within the collector, into which 
any kind of gas at any desired pressure may be 
introduced from without. By the introduction of air at 


Fig. 5 
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| three atmospheres little more than one litre of liquid is 


obtained per hour, appearing at first cloudy and whitish, 
but after filtration clear, and possessing the same con- 
stitution as the atmosphere. 

A third series of experiments has been made with a 
Brotherhood compressor, which brought about 22 cubic 
metres of air of atmospheric pressure to an average of 
190 atmospheres. The copper tube apparatus H, 
possessing a weight of only 60 kilos., the period of 
temperature decrease is reduced to two hours. The 
liquid is collected in a glass bottle—0'9 litre per hour— 
at atmospheric pressure, and shows about 40 per cent. of 
oxygen. By preliminary refrigeration through carbonic 
acid, the period of temperature decrease is reduced to 
less than one hour. 

(To be continued.) 
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| being classified in separate lists, as (1) battleships, 
and building; (2) cruisers, built and building ; 
| defence ships; (4) torpedo vessels, catchers, an 


the fleets of Great Britain, France, Russia, Germany, 


Italy, and the United States are dealt with, the —_ 


(8) coast 
d_ boats. 


The information given is to be found practically in 








POPS, Sheltinas Hocich 












te 
ey 
eg 
oS 
4 
x 


pi npaE 


seeds ¥ iis 


Nov. 18, 1896. 


THE ENGINEER 





487 











“The Naval Annual,” and other lists, but there is con- 
siderable value in having a distinct summary of this 
kind made by authority. We give some tables here- 
with. It will be seen if the armoured battleships 
only be taken, that England has 45 battleships afloat, 
and 12 building, in all 57. Out of these there are 
16 battleships with their heavy armaments consisting of 
muzzle-loading guns. France has 29 battleships afloat 
and 6 building, while Russia has 10 afloat and 9 building. 
Thus the French and Russian combined fleets, including 
ships afloat and building, consist of 53 vessels against 41 
British, carrying heavy breech-loading guns, and 57 if 
ships carrying muzzle-loaders are included. These latter 
have light breech-loading guns and a few quick-fire guns, 
put their total power of fire is small and they are slow. 
This, however, is true of many of the ships included in 
the French and Russian lists, which are nearly obsolete 
and out of date although carrying breech-loading guns. 
Now, the value of a gun is only affected by the fact of its 
being loaded at the muzzle, in the measure in which it is 
slow and inconvenient to work, and the same objection 
applies to the older breech-loading guns, although it is 
dificult to draw a distinct line at any point. 

The state of matters exhibited is, we think, sufficiently 
serious to show the need of vigour and activity in naval 
matters. In 1889 we published a somewhat similar 
classification of British ships compared with the com- 
bined fleets of France and Russia. We pushed the 
question a stage further than bas been done in the Go- 
yernment returns, inasmuch as, instead of keeping to the 
bare lists of ships and of guns, we gave the total tonnage 
of the ships, and the total energy of the gun-fire. We 
went on the assumption that the normal construction of 
all the fleets might be taken as equal for purposes of 
comparison, and consequently, that tonnage implied pro- 
portional power in some form, either in guns, armour, 
engine power, or structural strength. The result we then 
arrived at was that while France and Russia combined 
had then a total energy of fire from their armoured ships 
of 3,722,438 foot-tons, England had only 3,634,020 foot- 
tons. Supposing the tonnage, however, to be proportional 
to the armour, engines, and other elements of strength, 
and finding the British total displacement of armoured 
ships to be 502,170 tons, and the combined French and 
Russian to be 480,095 tons, we applied the test to the 
adverse fleet, and by dividing the energy of fire by the 
tonnage of the fleet attacked, we arrived at the curious 
fact that the British guns had energy enough to raise the 
combined French and Russian fleets 7°56ft., while their 
fire could lift the British 7-41ft.—thus the equality was 
very close. 

Since that day other questions have arisen, and last 
winter we gave estimates of the power of fire of certain 
ships of various navies by calculating, not the energy of 
one round from each gun, but the average energy of fire 
per minute from each gun. This gave to quick-fire its 
relative value as compared with slow-fire. The fact 
being, that at the present time the total amount of a 
ship's fire consists more of the lighter blows poured in 
rapidly by her quick-fire armament than of the slow 
powerful blows of her heavy guns. Each class of fire 
has its own scope ; the quick-fire guns furnish by far the 
most powerful means of attack for the lighter parts of a 
ship, including thin shields, while for belt attack the 
primary guns are necessary. All classification calls for 
arbitrary treatment in a greater or less degree. The 
simplest plan is often the best, and here it seems fairest 
and best to reckon a ship’s power of artillery attack as 
proportional to her total energy of fire per minute. To 
work this out for entire fleets would involve long and 
troublesome calculation, but it is easy without delay to 
group the official figures so as to show the displacement 
of each ship and the general grouping of types, as may be 
seen in the tables herewith. If bare numbers of ships be 
taken, Great Britain has actually now built of armoured 
line-of-battle ships, 45; France has 29, and Russia 10. 
The total displacements being, British ships, 465,050 
tons; French, 262,042; and Russia, 90,532. Of line-of- 
battle ships building, Great Britain has 12, France 6, and 
Russia 9. The total displacements being, British ships 
building, 155,050; French, 63,927; and Russian, 88,468 
tons. Thus the total numbers stand, British ships 57, 
against combined French and Russian 54; andthe total 
displacements, British 620,100 tons, and combined French 
and Russian ships 504,969 tons. This includes battleships 
only. Holding as we do, that our ships with muzzle-loading 
heavy guns and breech-loading secondary armaments, are 
as good for service as foreign ships with breech-loading 
guns and mountings of the same date, the above, we 
consider to be a reasonable and fair comparison; and 
consequently we think that the ratio of British 
armoured battleship tonnage to that of united French 
31 
25 
provement on the figures obtained in 1889, namely, a 


and Russian, which is now 2- , indicates a distinct im- 


The latter, however, included armoured cruisers and 
coast defence ships, so it is not strictly comparable. 

We believe that in consequence of England having 
taken the lead in quick-fire guns, she has gained in her 
delivery of fire. She has, in fact, of 6in. quick-fire guns, 
in ships armaments built, 152, and building, 144; whereas 
France has of 6*5in. quick-fire guns 18, and of 5-5in. 116 in 
ships built, and 56 building. Unfortunately, however, 
there is an inclination at present to supply our new ships 
with fewer quick-fire guns than the new French ships; 
thus, the Charlemagne and Carnot have respectively 
419,722 foot-tons and 253,564 foot-tons energy of fire per 
minute, while the Majestic and Renown have 393,920 and 
251,323 foot-tons energy of fire per minute, our ships 
being slightly larger than the corresponding French 
Sips; so that in fact, our energies of fire per ton are 


26-4 and 20°4 respectively, as compared with the French 
ships with 38-1 and 21°1 foot-tons. It appears to us, then, 


1889, it may be due to the start that we got in supplying 
quick-fire armaments a few years ago, but that it may 
only be a temporary advantage seeing that France is 
now supplying her ships with quick-fire guns in larger 
numbers than we give to ours. The same is true of 
Russia. The Sissoi Veliky and Poltava have respectively 
286,528 and 883,851 foot-tons energy per minute, or 
energy per ton displacement of 32°38 and 34-9 foot-tons. 
Then although we appear to have somewhat improved our 
position in recent years. What we think, however, makes 
the matter serious is, that while in 1889 we combined the 
French and Russian fleets because they formed a possible 
and a very formidable coalition, we now must regard 
them as almost certain to act together in the present 
condition of affairs. On this account we propose to 
examine the bearings of the question further before 
paying some passing attention to the other fleets. 

Passing on to armoured cruisers, Great Britain has 
eighteen ships with a total displacement of 137,050 tons. 
France, ten ships with 60,716 tons—including one build- 
ing—and Russia, built and building, eleven ships with 
82,273 tons displacement. France and Russia together 
then have twenty-one armoured cruisers with 142,989 tons 
displacement; that is, they are distinctly stronger than 
Great Britain. This, however, is practically outweighed 
by the fact that England is very strong indeed in pro- 
tected cruisers, of which she has built and building 116, 
as compared with 87 of France, and 2 of Russia; and 
among English ships of this class are some very powerful 
vessels, including the Powerful and Terrible, each of 
14,000 tons, and four of the Diadem class building, of 
11,000 tons. These vessels are practically more strongly 
protected than most armouredcruisers. In coast defence 
armoured ships, England is far behind the combined fleets, 
having 14 ships, against 14 of France, and 16 of Russia. Of 
rea vessels, England has 35, against 13 of France, and 
16 of Russia. Of torpedo boats England has only 101, 
France has 220, and Russia 162. England, however, has 
built and building, 91 torpedo boat destroyers. This 
indicates the action to be expected in attack of coast in 
war. England would hope so to keep the sea as not to 
need large numbers of coast defence ships and small 
torpedo boats. England, probably, on the whole, stands 
at least as well, compared with France and Russia, as she 
has at any time for many years past, nevertheless, with 
the relations now existing between France and Russia, it 
is of vital consequence that she should be strong at sea, 
and for this cause a forward decided naval policy should 
be followed. 





























GREAT BRITAIN, 
BATTLESHIPS, 
Built, 
Baz lette. Turret. 
Tons. | Tons. 
Anson... ae. 8,660 ) 
Benbow 10,600} | Agamemnon* ... 8,660 J 
Camperdown 10,600 | | Colossus 9,420) 
Collingwood 9,500 ( | Edinburgh ... 9,420 J 
SS 10,300} | Inflexible* ... 11,880 
Rodney... ... 10,300) | Conqueror ... 6,200 | 
Empress of India 14,150\ | Hero ... ... 6,200 J 
Ramilles ... ... 14,150] | Monarch* ... 8,930 
Repulse 3 14,150 Neptune* ... 9,310 
Resolution ... 14,150 - | Thunderer ... 9,330) 
Revenge ... ... 14,150] | Devastation 9,330 } 
Royal Oak... |. 14,150] | Dreadnovght* |. 10,820} 
Royal Sovereign 14,150) | Sanspareil ... 10,470 
ay, 12,350 | eet .. ace 14,1 
Centurion ... 10,500) | Nile ... ... 11,940) 
Barfleur.. 10,500f | Trafalgar ... 11,940 f 
Magnificent «» 14,900) | 
Majestic . 14,900f | 
RE aha E 
Total of 18ships ... 224,100 | Total of 16 chips 156,660 
Central Battery. 
Tons. | Tons. 
Alexandra* 9,490 | Swiftsure* ... 6,910 
Temeraire* 8,540 | Audacious* 6,010 
Sultan* 9,290 | Invincible*... 6,010 
Hercules* ... 8,680 Iron Duke* 6,010 ( 
a 9,170 | Triumph* ... 6,640 
Bellerophon... ... 7,550 | 
Total of 11 ships 84,290 
Building. 
Tons. Tons. 
Czar... <.. 14,900), | Albion... 12,950 
Hannibal ... 14,900} | Canopus 12'950 | 
Illustrious ... 14,900] | Goliath 12,950 - 
Jupiter 14,900 - | Glory ... 12,959 
eee 14,900} | Ocean ... 12,950 ) 
Prince George 14,900} | monies ist 
Victorious ... 14,900) | Total of 12ships ... 155,050 
Total Displacement. 
Tons. 
Barbette 224,100 
a ree 156,660 
Central battery ... 84,290 
45 ships 465,050 
Building 155,050 
Total built and building, 57 ships . 620,100 


ARMOURED CRUISERS, | Coast DEFENDERS. 


ons. 








that suppose the total energy of fire of our fleet should 
Compare more favourably with that of France than in 


Aurora Nia 5,600) | Belle Isle* ... 4,870) 
Australia ... 5,600 Orion*... 4,870) 
Galatea... 5,600 Glatton* 4,910 
Immortalité 5,600 > | Rupert... 5,440 
Narcissus ... 5,600 Hotspur* ... 4,010 
Orlando ... 5,600 P. Albert* ... 3,880 
Undaunted 5,600/ | Cyclops* 3,560 
Warspite . 8,400) | Gorgon* 3,560 
Imperieuse. 2,400 f | Hecate 3,560 
Achilles” ee 9,820 Hydra* 3,560 } 
Black Prince* .. 9,210 | Scorpion* . 2,750) 
Agincourt*... 10,690 Wivern * 3 2,750 f 
Minotaur* ... . 10,690 Abyssinia... ... ... 2,900 
Northumberland* 10,780 | Magdala .. ... ... 3,340 
Negi 4... 7,630 | Penelope* ... .. 4,470 
Northampton* ... 7, 
Shannon* ... ... 5,390 
Warrior* 9,210 
Total of 18 ships... 137,050 | Total of 15 ships 58,430 
Ships whose heavy guns are muzzle-loaders are marked with 
an asterisk, 








Total built and building ... 

















58,675 tons 




















FRANCE, 
BATTLESHIPS. 
Built, 
Barbette. Turret. 
Tons. Tons. 
Adwiral Baudin 11,723 Brennus ... ... 11,215 
Formidable __... 11,972 Charles Martel... 11,693 
Admiral Duperré 11,032 | Carnot Sah 11,818 
je 10,823 | Jaureguiberry ... 11,637 
Magenta 10,680 Bouvines ... ... 6,505 
Marceau 10,679 Jemappes ... 6,485 
Neptune 10,810 Trehouart ... 6,524 
Caiman... 7,520) | Valmy 6,487 
Indomptab!e 7,513 
uin 7,698 
Terrible 7,455 
ames | 
Total of ll ships... 107,905 | Total of 8 ships 72,364 
Central Battery. 
, Tons. Tons. 
Colbert... 8,783 Friedland ... 8,852 
Richelieu ... 8,981 Soffren... 7,800 
Trident 8,717 Triomphante 4,585 
Courbet 10,637 Victorieuse 4,595 
Devastation 10,535 \ 
Redoubtable 9,288 Total of 10 ships 82,773 
Building. 
Barbete. Turret. 
Tons. | Tons. 
Gaulois 11,097 Bouvet 12,012 
Massena ... 11,735 
Charlemagne 11,097 ; 
| St. Louis ... 11,097 
Henry LV.... 6,889 
Total of 5 ships 52,830 
Total Displacement, 
Built. 
Tons. 
Barbette ig 107,905 
ye ee 72,364 
Central battery... 82,773 
Total built, 29 ships... 262,042 
Building, 6 ships 63,927 
Total built and building, 35 ships 325,969 
ARMOURED CRUISERS, Coast DEFENCE SuHIPs. 
ult. Tons. 
Tons. Acheron... 1,693 
Bruix ... 4,679 Corcyte ... 1,688 
Chanzy 4,855 Phiégeton 1,767 
Charner ... ... 4,716 Styx oh 1,767 
Latouche Trévilie 4,681 Flamme ... 1,107 
Dupuy de Lime ,305 | Fasée 1,122 
Duguesclin 6,112 Grenade... 1,073 
Vauban 6,112 Mitraille 1,112 
Bayard 5,915 Fulminant 5,871 
Turenne 6,249 | Tempete... 4,793 
—— | Tonnerre 5,765 
Total cf 9 ships .. 49,624 Vengeur... 4,635 
Building. Furieux ... 5,925 
Jeanne d’Arc ... ... 11,092 Tonnant... 5,010 
Built and building ... 60,716 | Total of 14 ships ... 43,328 
RUSSIA. 
BATTLESHIPS, 
Built, 
Bar bette. { Turr.t. 
Tons. | Tons. 
Alexander II. ... 8,400 | Gangoot... 6,590 
Catherine II. 10,180) | Navarin... ; 9,476 
Sinope... 10,180; | NicholasI. ... ... 8,400 
Tchesmé -. -. ... 10,180) | Peter the Great |. 8,750 
George the Victorious 10,300 Twelve Apostles ... 8,076 
Total of 5 ships... 49,240 | Total of 5 ships 41,292 
Building.—Turre. 
Tons. _ Tons. 
Oslajabya 12,674 Sevastopol ... 3 
Peresvyet ... 12,674 | Sisoi Velikii ... 8,880 
Petropaulousk ; Three Saints... 12,480 
Poltava ... 10,960 
Rostislav ,880 Total of 9 ships ... 88,468 
Total Displacement. 
Built. 
Tons. 
Barbette 49,240 
Turret ... 41,292 
Total built, 10 ships ... 90,532 
Building, 9 ships 88,468 
Total built and building, 19 ships... ... 179,000 
ARMOURED CRUISERS. 
Built. Building. 
Tons. Tens. 
Admiral Nachimoff ... 7,700 Rossia a 12,600 
General Admiral ... 4,600 | D». improved 14,000 
Dake of Edinburgh ... 4,600 | 
Dimitri Donskoi... 5,700 
aes. a: ee 
Pamyat Azova ... ... 6,000 
API coe cca: ose . san ROO 
Vladimir Monomach... 5,700 
Kniaz Pojarski ... ,000 | 
Total of 9 ships... ... 55,973 | 26,300 
Total built and building ... 82,273 tons 
ARMOURED Coast DEFENCE 
Built. Building. 
Tons. | Tons. 
Vice-Admiral Pop-ff... 3,550) | Admiral Ushakoff ... 4,126 
Novgorod ... ... ... 2,700§ | Admiral Senjavin ... 4,126 
Admiral Greig ... 3,500 | Kbrabrii... ... ... ... 1,429 
Admiral Lazareff 3,500 | General Admiral Aprazin 4,126 
Admiral Spiridoft 3,500 
Admiral Tchitchagoy 3,500 
| re: 
Netron Menya ... 3,435 
Pervenets ... ... 3,227 
Gremyashtcbii ... 1,492 | 
Grozyashtchii 1,492 | 
Otvaznii 1,492 | 
Total of l2ships ... 34,868 | Total of 4shigs ... 13,807 


Last year 1955 patents were applied for in connection 
with cycle ard accss:ory construction in th's country. 
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THE ABERAMMAN COLLIERY PLANT. 


WE now complete the description and illustration of this 
plant, already partly described and illustrated in our impres- 
sions of the 23rd ult. and 6th inst. 

The coal screenings, as they fall from the three billy boxes, 
drop to a conveyor, pags 470, 43ft. Gin. long, centre to centre of 
end drums, and 72in. wide, built on 6in. by 44in. H-iron with 
cast iron standards, supporting Sin. by 34in. by din. angle 
iron spaced Sft. apart, and braced together with 24in. by 241n. 
angle iron and 2$in. by gin. cross flat bar bracing, on which 
lugs are cast to carry the brackets for supporting the return 
guide paths. This conveyor end is carried on 4in. diameter 
shafts 7ft. long, but at the driving end it is extended to take 
the gearing, and is 11ft. 10in. long, provided with three cast 
iron hexagonal drums 14in. across flats and 4in. broad, keyed 
on each shaft to suit the three chains; but those at driving end 
are fitted with steel drivers lin. by jin. studded in with in. 
screws. The shafts of each have two pedestals and two collars, 
and are supported on cast iron sole plates 2in. thick, those at 
delivery end having l}in. tightening screws and slotted seats 
to take up any wear of chain. The conveyor plates are of 
pin. steel, 6ft. wide by 10in. long, planed on edges, holed to 
one gauge, and fixed to the three chains. The three cast 
steel chains are 9in. centres forked and fitted together with 
fin. diameter turned steel bolts, hardened, and the holes in 
in all the links are rimed out, and have ,;in. set for over- 
lapping, so that the platesclear. Lugs are cast on the steel 
chains with holes to which the plates are fixed by }in. square- 
necked cup-headed bolts, and all the links are interchange- 
able. The conveyor plates and chains are supported on inter- 
mediate cast iron rollers 6in. diameter, 4in. wide, keyed on 
2in. diameter shafts 6ft. 2in. long, three on each, and so 
placed to revolve under the chains. The chains are fixed to 
the top angle irons by cast iron filbows with oil cup cast in, 
and spaced 4ft. apart. The return plates of the conveyor are 
supported in the same manner, but the rollers are placed 2in. 
out of line on shafts 6ft. 10in. long to clear bolt heads, and 
fixed to the bottom of the H irons by filbows spaced Sift. 
apart, and fitted with triangular strips of wood on the top 
angle guide paths by gin. bolts to keep the coal on the plates 
of the conveyor. The coal screenings or slack are carried 
by this 6ft. wide conveyor to a double chain lattice-cased 
elevator 26ft. 9in. centres with 30in. buckets. This elevator 
consists of bottom boot and tightening gear, with the buckets 
spaced 24in. apart, and riveted to malleable cast skidder bars 
3in. by gin., with lugs to secure to the chains. The framework 
of the elevator is formed of four 4in. by 4in. by }in. upright 
angle iron guides with din. by 4in. by 4in. cross angle irons, 
every 5ft. 6in. having two lin. stay bolts and 3in. by 3in. flat 
bar bracing. The under casing is of ;*;in. plate, riveted to the 
return guide paths. The top shoot delivering the small coal 
from the elevator into the coal bunker is of ¥;in. plate 
and arranged to give a fall of 45 deg. 

The coal bunker is made of jin. plates, framed together 
with 4in. by 4in. by gin. angle irons, and stiffened and stayed, 
18ft. long by 18ft. wide at top, and 36in. deep at back end to 
13ft. Gin. at front, so that the bottom is inclined at a less 
angle than 30deg. The side plates are perpendicular for a 
distance of Sft. 6in., and then taper inwards at an angle of 
45 deg. to the side ports. The three ports, 18in. by 18in., 
are at 5ft. centres, projecting 2ft. Gin. beyond the front of the 
hopper, and are fitted with hinged doors and counter-balance 
weights, levers, &c., to load the coal into the trucks, and the 
slides close the mouths of the ports when not in use. 

The plant is driven by a pair of horizontal engines— 
see general arrangement, pages 409, 470, and 496—with 
cylinders 12in. diameter and a stroke of 2lin., with crank 
shaft 5in. diameter fitted with heavy crank discs and an 
automat c cut-off governor for a speed of 100 revolutions per 
minute, and provided with all parts requisite. The main 
shaft is 65ft. long and 6in. diameter, with three couplings and 
seven heavy pedestals—three with special soles and four 
bolts to bolt to H beams—four sole plates and six collars, 
fitted with a main wheel 5ft. Gin. diameter, with helical teeth 
2%in. pitch by Sin. wide, shrouded to pitch line and turned 
on shrouding, gearing with the one on the engine shaft, 24in. 
diameter 38 T., 2in. P., by Sin. face with helical teeth. The 
first belt pulley is 30in. diameter by Tin. face, and the next 
motion is from skew wheels 2ft. diameter, 5in. face, with 
clutch, lever, and fulcrum. The drive from the main to the 
next shaft is from a pulley 30in. diameter by Qin. face, with 
friction clutch and one helical wheel 3ft. 94in. diameter, 
2in. P., 5in. F., with one helical wheel 1ft. 3in. diameter, 
Zin. P., 5 F., both with friction clutches. The friction 
clutches are worked from the end of the picking belts, and 
are supplied with rods, levers, fulcrums, &c., as shown. The 
other drives are got from the following—see pp. 409, 418, 470:— 

Countershaft B, 4}in. diameter by 13ft. long, with two 
pedestals bolted to the H beams with four bolts, two collars 
on which are fixed one spur wheel, 3ft. 94in. diameter, 
helical teeth, 2in. P., 5in. F.; and one spur pinion, 12 
diameter, 19 T. (helical), 2in. P., 5in. F. 

Three countershafts CU! C? C’, 4}in. diameter by 13ft long, 
each with two pedestals bolted to the H beams with four 
bolts and two collars, with the belt pulleys, 18in. diameter 
by Tin. F. on each shaft, to drive the tipplers; and spur 
pinion 12in. diameter, 19 T., 2in. P., 5in. F., each gearing with 
wheels 6ft. 4in. diameter, 114 T., 2in. P., 5in. F.; driving 
shaft C! with one belt pulley, 30in. diameter by Qin. F.; C*, 

and one helical wheel, 15in. diameter, 2in. P., 5in. F. 

One countershaft D, 4in. diameter by 4ft. 6in. long, with 
two pedestals, two sole plates C (with Lewis bolts, 1jin. 
diameter each, for stone), and two collars; and one pinion, 
12in. diameter, 19 helical teeth, 2in. P., 5in. F., by 4in. bore, 
gearing with wheel 6ft. O}in. diameter, 114 T.,2in. P., 5in. F., 
by 4in. bore. 

One countershaft E, 3}in. diameter, 4ft. long, with two 
pedestals and two collars, and one belt pulley, 30in. diameter 
by 7in. face, and bevel pinion about 12in. diameter, 21 T., 
13in. P., 44in. F., gearing with wheel 3ft. 4in. diameter, 72 T., 
1jin P., 44in. F., 34in. bore, to the elevator top shaft. 

One vertical shaft F, 4in. diameter by 10ft. long, with two 
collars, one pedestal, and one footstep W with adjustable 
brass, with mitre wheel 24in. diameter, 38T., 2in. P., by 6ir. 
F., with helical teeth and bevel pinion 12in. diameter, helical 
teeth 2in. P., 6in. F., gearing with the bevel wheel 3ft. lin. 
diameter, 56 helical teeth, 2in. P., 6in. F., 4in. bore, and 
extended to the creeper top shaft, with clutch and levers. 

One shaft H, 69ft. long by 3in. diameter for 41ft. 9in., and 
2hin. diameter for 27ft. 3in., with eleven special pillar bear- 
ings D and E, as shown, bol ed to the upright T-irons. 

Three vertical skafts J, 24in. diameter, one 6ft. 9in., one 
6ft. Gin., and one 6ft. 3in. long, each with two special pedes- 
tals B, 6}in. sole to centre, and two collars, with one mitre 
waeel 12in. diameter, 25 T., ljin. P., 34in. F., gearing into 








the pairs on shaft H, and a triple-threaded worm 6in. pitch 
diameter by 6in. long. 

One shaft K, 2hin. diameter by 34ft. long, with seven 
pedestals, worm wheel 1ft. diameter, 14in. P., keyed on end 
of shaft and gearing into worm on vertical shaft J. Cast iron 
winding drum 12in. diameter, flanges 1ft. 4in. diameter, and 
10gin. across, to be keyed on shaft, with an anchor securing 
the end of the close link chain. The two chain guide pulleys 
are lft. diameter, flanges 1ft. 4in. diameter, 34in. across, 
running loose on the shaft. 

One shaft L, 2jin. diameter by 22ft. long, with five pedes- 
tals and two loose collars; worm wheel lft. diameter, 1jin. 
P , keyed on end of shaft, and gearing into worm on vertical 
shaft J. Castiron winding drum 12in. diameter flanges, 1ft. 4in. 
diameter, 10}in. across, keyed on shaft, the drum with 
anchor securing the end of the close link chain. The two 
guide pulleys for chain are ift. diameter, flanges 1ft. 4in. 
diameter, 34in. across, running loose on the shaft. 

One shaft M, 24in. diameter, by 10ft. long, with three 
pedestals and two loose collars; worm wheel 1ft. diameter, 
l}in. pitch, keyed on end of shaft and gearing into worm on 
vertical shaft J. Cast iron winding drum 12in. diameter, 
flanges lft. 4in. diameter by 104in. across, to be keyed on 
shaft, the drum with an anchor securing the end of the link 
chain. The two guide pulleys for chain are lft. diameter, 
flange 1ft. 4in. diameter by 34in. across, running loose on 
shaft. Six shafts N, 24in. diameter, 2ft. long, each with two 
pedestals C clamped to the shaft, and one guide pulley for 
the chain 1ft. diameter, flanges 1ft. 4in. diameter by 34in. 
across running loose on shaft; and six castings F, which 
carry the vertical spindles, 24in. diameter, 12in. long, each 
with two collars and one guide pulley for the chain lft. 
diameter, flanges 1ft. 4in. diameter by 34in. across. 

This coal-cleaning system, which we describe and illustrate 
in detail, is one of five similar plants erected in Glamorgan- 
shire by the New Conveyor Company, and the adoption of 
similar arrangements has been on equally rapid lines in the 


northern coal districts; and this shows that coal cleaning } 


and sorting is a necessity, that it pays, and what is apt to be 
forgotten, that the upper and cleanest seams of coal are 
nearly all worked out in some parts of this country. Profit- 
able coal mining, as well as the remunerative manufacture 
of pig iron, is causing extensive application in America and 
on the Continent of modern methods of cleaning and the 
substituting of automatic carbonisation so as to utilise the 
seams of coal, which experience has demonstrated are not 
suitable for the old beehive coking process. 








COLONIAL SAMPLES EXHIBITS. 


Tue third exhibit of colonial samples at the rooms of 
the London Chamber of Commerce has been kept open 
until a late hour in order to afford opportunity for operatives 
to visit it, an opportunity which we are glad to report has 
been largely availed of. The Colonies whose contributions 
have been last on show are Jamaica, Lagos, and Cyprus. 
The first of these has contributed in a very minor degree 
only. It has sent a voluminous report in writing, but 
has illustrated it practically very sparsely. Indeed, the 
exhibits sent by Lagos and Cyprus, although these are but 
few in number, considerably exceed, both numerically and in 
diversity, those of the important West Indian island. It 
surprised us to observe, considering the contiguity of the 
last to the United States, that it had sent but little save 
specimens of textile fabrics, with which we have but small 
concern. The two other Colonies, however minor in import- 
ance though they be, have sent hardware exhibits that possess 
a particular interest, illustrating, as they do with much 
force, the attention to local needs that has always seemed to 
us a marked feature in the character of the articles supplied 
to our Colonies by the manufacturers of foreign countries. 
There is a similarity between the habits of native workmen 
throughout the East, and, indeed, of all nationalities out 
of Europe or its settlements. The tools exhibited on this 
occasion afford strong evidence of this diversity. Thus, the 
saws sent by both Lagos and Cyprus, of German manufac- 
ture, are miniature implements as compared with those in 
use by European workmen. Physically the races supplied 
are unequal to the handling of the tools favoured by the last. 
But they differ also in a still more important respect. The 
native workmen of nearly all nations out of Kurope and North 
America do their sawing by a pull, not by the push in vogue 
among ourselves. Consequently the teeth of the saws 
as to which we are writing rake in the opposite direc- 
tion to that which we are accustomed to see. The large 
handle needed for the push is not therefore required, 
and so in these German tools this is reduced to the 
simplest element. Some of these saws were priced as 
low as 3d. each, and of the quality of these it is needless to 
write. Others at double the price are, however, tolerably 
good in quality, though exceedingly rough in make. The 
same adaptability is to be observed in the case of the car- 
penter’s planes supplied at as low a figure as 9d. each. With 
these, also, provision is made for pulling only. The native 
workman ignores both beach and vice. He manages to hold 
his work between his toes, and pulls the plane towards him. 
The tools of this kind exhibited are small, but sufficiently 
well adapted to the methods of work followed by the Lagos 
and Cypriote workmen. Of German, French, and Austrian 
cutlery there are numerous examples, all of very poor quality, 
as may be believed when we cite the case of knives supplied 
by France at 3d. the dozen, while Austria sends forks priced 
at 1s. 3d. for sixty! Matchets and bill-hooks supplied to 
Lagos by German manufacturers perhaps surpass in the 
element of cheapness any other class of tools supplied. They 
are handy-looking tools enough, though exceedingly rough, 
but their price ranges only from 3s, to 3s. 2d. per dozen 
landed in the Colony. These tools are reported to be in great 
demand in Lagos, but the local Collector of Customs writes 
that the price ‘‘ being so low is probably the reason why 
British manufacturers have never attempted to compete.’’ 
We understand that our own makers, after examination of 
these tools, declare that chey would not attempt to turn out 
goods of such a quality. 

Again we have to comment on the exhibits of locks and 
padlocks, mainly of French make. As regards the padlocks, 
we were much struck by the ingenuity of the spring guards 
with which the keyholes were provided in nearly all cases. 
The prices were so low that it is difficult to understand how 
such devices could be provided. Not only do these guards 
efficiently exclude dirt, but they are possessed of a puzzle 
character that would probably baffle a thief who might 
become possessed of a key or design to use picklocks. The 
price of these padlocks, strong in make and of good size, 
varied from as low as ninepence each. The glass imported 





into the two Colonies is said to be almost entirely of German 
manufacture, though obtained from Great Britain and 
although very cheap, the quality is much below what our 
own poorer classes would care to use. 

Fire-arms forsale to the natives are chiefly flint-lock guns sy 
plied mainly from Germany, and are evidently as likely to seats 
dangerous to their users as to those against whom they may be 
fired. Their cost, exclusive of duty but landed in the Colon 
is 8s. 7d. each, The supply of gunpowder fortunately comme 
sponds in quality with the guns in which it is intended to uge 
it. It is nearly all of German manufacture, and is landed at 
Lagos for £1 7s. 8d. per 100 Ib., exclusive of duty. Cyprus 
obtains its supplies of arms and ammunition chiefly from 
Italy and Austria. Itis significant that, although admittedly 
the supplies of French leather are very inferior to those 
obtained from England, all classes among the Cypriotes prefer 
it, and quite independently of its lower cost. It is stated to 
be more pliable to the weak hands of the native workers, and 
the report further adds that ‘‘ French soft leather is more 
comfortable to wear in a hot dry country than English.” The 
reference to leather goods reminds us that we were told that 
much intelligent curiosity as to these has been shown by the 
workmen visiting the exhibition. They are not content with 
a judgment based on outside appearances, and a pair of 
American-made boots was shown to us which had been opened 
out by one of these inquisitive workmen. The sole facing of 
thin leather had been ripped off, exposing the actual sole of 
compressed paper only. Such goods must be dear at any price 
but they nevertheless find a market among the coloured races, 
who probably only wear their boots round their necks as a 
guarantee of respectability, and rarely put them on their feet 
save when visiting the towns or on gala occasions. They 
are, therefore, adapted to the market to which they are sent, 








LOCOMOTIVES ON HIGHWAYS ACT. 





Tue following regulations for the working of light 
locomotives and horseless carriages were issued by the 
Local Government Board on Tuesday, the 10th instant :— 


AkTICLE I,—In this Order. 

The expression ‘‘ carriage” includes a wagon, cart, or other 
vehicle. 

The expression “horse” includes a mule, or other beast of 
draught or burden, and the expression “' cattle” includes sheep, 

The expression ‘‘ Light Locomotive” means a vehicle propelled 
by mechanical power which is under three tons in weight unladen, 
and is not used for the purpose of drawing more than one vehicle 
—such vehicle with its ae oe ae not exceeding in weight unladen 
four tons—and is so constructed that no smoke or visible vapour is 
emitted therefrom, except from any temporary or accidental 
cause, 

In calculating for the purposes of this Order the weight of a 
vehicle unladen, the weight of any water, fuel, or accumulators 
used for the purpose of propulsion shall not be included. 


ARTICLE I[,—No person shall cause or permit a light locomotive 
to be used on any highway, or shall drive or have charge of a light 
locomotive when so neue { unless the conditions hereinafter s.t 
forth shall be satisfied, namely, — 

1, The light locomotive, if it exceeds in weight unladen 5 cwt., 
shall be capable of being so worked that it may travel either 
forwards or backwards, 

2. The light locomotive shall not exceed 64ft. in width, such 
width to be measured between its extreme projecting points. 

3. The tire of each wheel of the light locomotive shal! be smooth, 
and shall, where the same touches the ground, be flat and of the 
width following, namely,— 

(a) If the weight of the light locomotive unladen exceeds 
15 ewt., but does not exceed one ton, not less than 2}in. 

(4) Ifsuch weight exceeds one ton, but does not exceed two 
tons, not less than 3in. 

(c) if such weight exceeds two tons, not less than 4in. 

Provided that where a pneumatic tire or other tire of a soft 
and elastic material is used, the tire may be round or curved, and 
there may be upon the same projections or bosses rising above the 
surface of the tire if such projections or bosses are of the same 
material as that of the tire itself, or of some other soft and 
elastic material. The width of the tyre shall, for the purpose 
of this proviso, mean the extreme width of the soft and elastic 
material on the rim of the wheel when not subject to pressure. 

4. The light locomotive shall have two independent brakes in 
good working order, and of such efficiency that the application of 
either to such locomotive shall cause two of its wheels on the same 
axle to be so held that the wheels shall be effectually prevented 
from revolving, or shall have the same effect in stopping the light 
locomotive as if such wheels were so held. 

Provided that in the case of a bicycle this regulation shall apply 
as if, instead of two wheels on the same axle, one wheel was therein 
referred to. 

5. The light locomotive shall be so constructed as to admit of 
its being at all times under such control as not to cause undue 
interference with passenger or other traffic on any highway. 

6. In the case of a light locomotive drawing or constructed to 
draw another vehicle, or constructed or used for the carriage of 
goods, the name of the owner and the place of his abode or busi- 
ness, and in every such case and in the case of every light locomo- 
tive weighing unladen 14 tons or upwards, the weight of the light 
locomotive unladen shali be painted in one or more straight lines 
upon some conspicuous part of the right or off side of the light 
locomotive in large legible letters in white upon black or black 
upon white, not less than lin. in height. 9 

7. The light locomotive and all the fittings thereof shall be in 
scch a condition as not to cause, or to be likely to cause, danger 
to any person on the light locomotive or on any highway. 

8. There shall be in charge of the light locomotive when used 
on any highway a person competent to control and direct its ue 
and movement, . 

9. The lamp to be carried attached to the light locomotive in 
pursuance of Section 2 of the Act shall be so constructed and 
placed as to exhibit, during the period between one hour after 
sunset and one hour before sunrise, a white light visible within a 
reasonable distance in the direction towards which the light loco- 
motive is proceeding or is intended to proceed, and to exhibit a red 
light so visible in the reverse direction. The lamp shall be placed 
on the extreme right or off-side of the light locomotive in such a 
position as to be free from all obstruction to the light. , 

Provided that this regulation shall not extend to any bicycle, 
tricycle, or other machine to which Section 85 of the Local 
Government Act, 1888, applies. 


ARTICLE III.—No person shall cause or permit a light locomotive 
to be used on any highway for the purpose of drawing any vehicle, 
or shall drive or have charge of a light locomotive when used for 
such purpose unless the conditions hereinafter set forth shall be 
satisfied, namely :— 

1, Regulations 2, 3, 5, and7 of Article II. of this Order shall 
apply as if the vehicle drawn by the light locomotive was thercia 
referred to instead of the light locomotive itself, and Regulation © 
of the Article shall apply as if such vehicle was a light locomotive 
constructed for the carriage of goods. 

2. The vehicle drawn by the light locomotive, except where the 
light locomotive travels at a rate not exceeding four miles an hour, 
shall have a brake in good working order of such efficiency that its 
application to the vehicle shall cause two of the wheels of the 
vehicle on the came axle to be so held that the wheels shall be 
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ffec srevented from revolving, or shall have the same effect 
Parc vehicle as if such wheels were 80 held. 

». The vehicle drawn by the light locomotive shall, when under 
the last preceding regulation a brake is required to be attached 
thereto, —. = the vehicle a person competent to apply effi- 
ciently the brake: provided that it shall not be necessary to 
comply with this regulation if the brakes upon the light locomo- 
tive by which the vehicle is drawn are so constructed and arranged 
that neither of such brakes can be used without bringing into 
action simultaneously the brake attached to the vehicle drawn, or 
if the brake of the vehicle drawn can be applied from the light 
locomotive independently of the brakes of the latter. 


AnricLe 1V,—Every person driving or in charge of a light loco- 
motive when used on any highway shall comply with the regula- 
tions hereinafter set forth, namely :— 

1. He shall not drive the light locomotive at any speed greater 
than is reasonable aged ran. 2 having regard to the traffic on the 
highway, or so as to endanger the life or limb of any person, or to 
the common danger of passengers. ; 

2. He shall not under any circumstances drive the light loco- 
motive ata greater speed than twelve miles an hour. If the weight 
unladen of the light locomotive is one ton and a-half and does not 
exceed two tons, he shall not drive the same at a greater speed 
than eight miles an hour, or if such weight exceeds two tons, ata 
vreater speed than five miles an hour. ; 

Provided that whatever may be the weight of the light loco- 
motive, if it is used on any highway to draw any vehicle, he shall 
not under any circumstances drive it at a greater speed than six 
miles an hour. ; 

Provided also that this Regulation shall only have effect during 
six months from the date of this Order, and thereafter until we 
otherwise direct. 

3. He shall not cause the light locomotive to travel backwards 
for a greater distance or time than may be requisite for purposes 
of safety. 

1, Heshall not negligently or wilfully cause any hurt or damage 
to any person, carriage, horse, or cattle, or to any goods conveyed 
in any carriage on any highway, or, when on the light locomotive, 
be in such a position that he cannot bave vontrol over the same, or 
quit the light locomotive without having taken due precautions 
iainst its being started in his absence, or allow the light loco- 
motive or a vehicle drawn thereby to stand on such highway so as 
tu cause any unnecessary obstruction thereof. 

5, He shall when meeting any carriage, horse, or cattle, keep 
the light locomotive on the left or near side of the road, and when 
passing any carriage, horse, or cattle, proceeding in the same 
direction, keep the light locomotive on the right or off-side of the 
same, 

6. He shall not negligently or wilfully prevent, hinder, or 

interrupt the free passage of any person, carriage, horse, or cattle 
on any highway, and shall keep the light locomotive and any 
vehicle drawn thereby on the left or near side of the road, for the 
purpose of allowing such passage. 
7. He shali, whenever necessary, by sounding the bell or other 
instrument required by Section 3 of the Act, give audible and 
sufficient warning of the approach or position of the light loco- 
motive. ° 

8. He shall on the request of any police constable, or of any 
person having charge of a restive horse, or on any such constable 
or person putting up his hand as a signal for that purpose, cause 
the light locomotive to stop ard to remain stationary so long as 
may be reasonably necessary. 

AnrticLé V.—If the light locomotive is one to which Regulation 6 
of Article II. applies, and the particulars required by that Regula- 
tion are not duly painted thereon, or if the light locomotive is one 
to which that Regulation does not apply, the person driving or in 
charge thereof shall, on the request of any constable, or on the 
reasonable request of any other person, truly state his name and 
place of abode, and the name of the owner, and the place of his 
abode or business, 

This Order may be cited as ‘‘ The Light Locomotives on High- 
ways Order, 1896.” 

Given under the seal of Office of the Local Government board, 
this ninth day of November, in the year one thousand eight 
hundred and ninety-six. 

HeNryY CHAPLIN, President. 
Hucu Owen, Secretary. 








PETROLEUM AND MOTOR CARs. 


(LOCOMOTIVES ON HIGHWAYS, 59&60 VICT. CAP. 36.8, 5.) 
_ Ly promulgating the following regulations relating to the keep- 
ing, conveyance, and use of petroleum in connection with light 
locomotives, the Secretary of State for the Home Department 
desires to call public attention to the dangers that may arise from 
the careless use of those more volatile descriptions of petroleum to 
which these rules apply, being petroleum to which the Petroleum 
Act, 1871, applies, and commonly known as “ mineral spirit.” 

Not only is the vapour therefrom, which is given off at ordinary 
temperature, capable of being easily ignited, but also, when mixed 
with air, of forming an explosive mixture. Hence the necessity 
for strict precautions in dealing with and handling the same, and 
for the employment of thoroughly sound and properly closed 
vessels to contain the same, the importance of avoiding the use of 
naked lights in dangerous proximity to the same or to any place 
where such petroleum may be kept, and generally of taking pre- 
cautions to prevent contact of the highly inflammable vapour of 
this very volatile liquid with any form of artificial light. 

REGULATIONS, 

By virtue cf the powers conferred on me by the fifth section of 
the Locomotives on Highways Act, 1896, I hereby make the follow- 
ing regulations for the keeping and use of petroleum for the 
purposes of light locomotives. 

Save as herein provided, the provisions of the Petroleum Acts 
shall apply to all petroleum kept or used or sold for the purposes 
of light locomotives. 

In these regulations the expression “‘ petroleum ” shall mean the 
petroleum to which the Petroleum Act, 1871, applies, provided 
that when any petroleum other than that to which the Petroleum 
Act, 1871, applies, is on or in any light locomotive or is being con- 
veyed or kept in any place on or in which there is also present any 
petroleum as above defined, the whole shall be deemed to be 
petroleum as above defined. 

1, Petroleum shall not be kept, used, or conveyed, except in 
tanks or cases of metal so made and closed that no leakage, whether 
of liquid or vapour, can take place therefrom, and so substantially 
constructed as not to be liable, except under circumstances of 
gross negligence or extraordinary accident, to be broken or become 
defective or insecure in course of conveyance or use ; and every 
alr inlet in any such tank or case shall be at all times, except when 
the valve, if any, is required to be removed for immediate use or 
repair, protected by securely affixed wire gauze, the openings in 
which Shall not be less in number than 400 to the square inch. 
on Every such tank or case shall be clearly stamped or securely 
labelled with a legible metallic or conmalien label with the words 
wae spirit, highly inflammable, for use with light locomo- 


3, The amount cf petroleum to be in any one such tank or case 
at one time shall not exceed twenty gallons. 
: 4. There shall not be at the same time on or in any one light 
ocomotive more than two of such tanks as aforesaid. 
se Before repairs are done to any such tank or case, that tank or 
case shall, as far as practicable, be cleaned by the removal of all 
Petroleum and of all dangerous vapours derived from the same. 
6. When etroleum for use in, or in connection with any light 
ocomotive is not being so used, it shall be kept either in accordance 


may be so kept in tanks or cases as aforesaid shall not exceed 
the amount of petroleum which may be kept on or in any one 
light locomotive at the same time, and that the tanks or cases shall 
be kept in the open air, or in some suitably ventilated place. 

7. The filling or replenishing of a tank with petroleum shall not 
be carried on, nor shall the contents of any such tank be exposed 
by artificial light, except a light of such construction, position, or 
character as not to be liable to cause danger, and no artificial light 
shall be brought within dangerous proximity of the place where 
any tank containing petroleum is being kept. 

8. In the case of all petroleum kept or conveyed for the parpose 
of or in connection with any light locomotive (a) all due precau- 
tions shall be taken for the prevention of accidents by fire or ex- 
plosion, and for the prevention of unauthorised persons having 
access to any petroleum kept or conveyed, and to the vessels con- 
taining or intended to contain, or having actually contained the 
same ; and (/) every person managing or employed on or in con- 
nection with any light locomotive shall abstain from every act 
whatever which tends to cause fire or explosion, and which 1s not 
reasonably necessary, and shall prevent any other person from 
committing such act, 

9. These regulations shall come into operation on the 14th day 
of November, 186, and be in force until further notice. 

M. W. Ripcey, 
One of her Majesty’s Principal Secretaries of State. 

Whitehall, November 3rd, 1896. 








THE BRIGG HAULAGE ATTACHMENT FOR 
FOUR-WHEELED VEHICLES. 

ALTHOUGH the tonnage of goods carried by the railways alone 
now is enormously greater than the whole of the tonnage by 
every means of transport put together half a century ago, the 
haulage by horses is also greater than ever. In our impres- 
sion of October 12th, 1891, we published an article giving an 
explanation of the theory on which an automatically varying 
draught angle attachment was based. Since that time the 
apparatus has been variously used, and of the form in which 


with the provisions of the Petroleum Acts, or in such tanks or pull exerted is small or nothing, as when standing, the shaft 
cases as aforesaid ; provided that the amount of petroleum which | 


is constantly being pressed upwards by the springs H; the 
upward force of the spring being such as not only to support 
the weight of the shaft, but also a portion of the weight of 
the horse, by means of the belly-band, as in a hansom cab. 
Thus it will be seen that, until the upward lift of the spring is 
counteracted by the pull from the trace, the horse is never 
compelled to carry added weight. The extra weight put on to 
the horse is, of course, taken off the weight of the front of 
the vehicle, the total weight always remaining the same. 

For backing purposes the draught chain J, passing round 
the pulley G, and being connected with the ordinary draught 
chain, gives the horse the same advantage of the extra weight 
when backing as when pulling, i.c., some of the load is auto- 
matically transferred from the front wheels to the horse's 
back, thus putting the horse in a better position to make a 
heavy backing effort, and making the work easier by lighten- 
ing the load on the wheels. 

The apparatus is made by the Brigg Haulage Company, 
Amberley House, Norfolk-street, Strand, and is largely in use 
in Liverpool, London, and elsewhere, and no doubt will be 
welcomed by all who wish to relieve their horses and enable 
them to work economically on varying roads. 








PROJECTED IMPERIAL BUREAU OF 
SCIENTIFIC ADVICE. 

A NICE little comfortable thing is proposed in connection with 
South Kensington. At the Imperial Institute on Monday evening 
Professor Wyndham Dunstan gave a lecture illustrated by diagrams 
on the work of the Scientific and Technical Department of t+ 
Institute, of which he has recently been appointed director. Sir 
Joseph Lister, the President of the Royal Society, was in the cha’r, 
and the audience was large. 

Professor Dunstan stated that the Scientific and Technical 
Department was now provided with large and well - equipped 
laboratories, which occupied the whole of the west corridor of the 
second floor of the building, and a staff of skilled chemists was 





Side Elevatioa 

















Plan 


= 
& see si Connect to Breech Strap 
een 
b> mek = j-- 











ar 
aaa ~~ = 








F Ses 7 ee 
F € t 


it is now constructed for vans and other four-wheel vehicles, 
from the designs of Mr. T. H. Brigg, we publish engravings 
herewith. 

The object of the apparatus is, by automatically vary- 
ing the virtual angle of draught, to enable horses to 
start, haul, or back a much heavier load than is possible by 
ordinary attachments, and to relieve the horse of much of 
the cause of fatigue during the haulage on ordinary roads 
and whilst standing, and also to reduce the wear and tear by 
lessening the concussion experienced by the horse’s feet. 

The attachment illustrated attains these results by re- 
lieving the horse of the weight of the shafts, and of part of 
his own weight, when the weight is not wanted ; and further 
by giving the horse increased weight when it is required to 
enable him to mount a hill or start heavy loads. As will be 
seen, it automatically transfers the weight from the horse to 
the vehicle when on level roads, or from the vehicle to the 
horse when starting or going up hill, the total combined 
weight of the horse and vehicle always remaining the same. 
The heavier a horse, the heavier load he is enabled to start 
or pull; and the lighter horse can travel faster and further. 

Owners of draught horses have always recognised the | 
importance of fixing the traces at what has been considered 
the correct angle, but the correct angle cannot be a fixed 
one, as it depends upon the relation of the vehicle to the 
road, and varies from moment to moment. 

In our engravings A is the ordinary framework of the fore- 

carriage of a van; B, iron brackets fastened to the fore- 
carriage on each side; C, lever arms pivoted at front end of 
bracket B on either side; D, ordinary shafts ; E, small pulley 
on shafts D; F, draught chain passing over pulley E, and 
connected to the front end of the lever arm C; G, another 
small pulley fixed on the shafts on either side, for backing 
purposes; H, a coil spring fastened to the bracket B to raise 
and support the shafts; J, draught chain for backing pur- 
poses connected to the ordinary draught chain F, and passing 
round the pulley G. 
When the horse pulls the ordinary trace F over the pulley 
EK, the tendency is for the shaft D to be depressed closer to 
the lever arm C, this lever arm C being so checked by the | 
bracket B that it cannot rise above the position shown. It 
thus becomes rigid with the framework of the fore carriage 
A. This tendency of the shaft to be depressed is, of course, | 
checked by the back-band of the horse. The horse thus re- | 
ceives weight, and is so made heavier in proportion to the | 
pull exerted. He is thus enabled to exert a greater tractive 





effort for the time without slipping. When, however, the 





THE BBIGG HAULAGE ATTACHMENT FOR FOUR-WHEELED VEHICLES 


already engaged in examining a variety of natural products from 
India and the Colonies, chiefly with a view to their commercial 
utilisation. The funds necessary for the appointment of an 
adequate staff had been provided by the Royal Commissioners of 
the Exhibition of 1851, but the Goldsmiths’ Company had furnished 
the complete equipment of the laboratories and some of the appa- 
ratus. The chief work which the department was prepared to 
undertake included the scientific investigation of new or little- 
known natural products of India and our Colonies, with a view to 
their commercial utilisation throughout the Empire ; the compara- 


| tive examination of commodities which, though of a recognised 


commercial value and capable of being produced in India and the 
Colonies, are at present obtained elsewhere ; and the rendering of 
advice and assistance to the Indian and Colonial Governments on 
all scientific and technical questions relating to the production 
manufacture, and commercial utilisation of commodities. A special 


| staff of referees was attached to the department to give advice on 
| subjects connected with their particular branches, and members cf 


the staff, of a namber of scientific and technical institutions in this 
country had furnished advice and assistance in conducting special 
inquiries or in supplying special information. It was intended tv 


| extend this system of external reference and co-operation in order 


to include institutionsin India and the Colonies so that the depart- 
ment might be gradually developed into an Imperial Bureau of 
Scientific and Technical Advice, and be the means of federatiny 
scientific and technical workers throughout the Empire. 

Among the inquiries which had already been set on foot were 
those relating to the comparative value of the Indian coal deposits 
and iron ores, the improvement of Indian opium for medicinal 
purposes with a view to its extended employment in this country 
and abroad, the examination and valuation of Indian and Colonial 
fibres, Indian tanning materials and dyestuffs, and Victorian 
essential oils and perfumes, the chemical examination and thera- 
peutic trial of important medicinal plants, and the examination 
and valuation of Indian and Colonial timbers. Is it necessary to 
establish a schoolmaster and staff to tell our merchants that things 
of recognised value might be grown in India ! 








Ar the annual meeting of the Society of Patent Agents, 
held on Wednesday last, Mr. J. Sinclair Fairfax, A.I.N.A., 
A.1.E.E., the president for the ensuing year, gave an inaugural 
address on the ‘‘ Value of Patent Property,” in which he stated 
that the liberal policy inaugurated by Mr. Chamberlain’s Patents, 
Designs, and Trade Marks Act of 1883, followed by the reduction 


| of the renewal fees by Mr. Goschen in 1892, has been amply 


justified by the observed results ; and that it has been appreciated 
by inventors is shown by the increase from almost 6000 applica- 
tions for patents in 1883 to upwards of 17,000 in 1884, the first 
year under the present law, and the almost constant growth 
since. 
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RAILWAY MATTERS. 


Tue Bechuanaland Railway has been finished for a 
distance of 162 miles beyond Mafeking, and earthworks are in 
progress to a distance of 230 miles, says the Times correspondent. 
It is hoped that 220 miles will be finished by the end of the year. 
The difficulties are enormous, owing to the drought. The en- 
gineers are conveying 25,000 gallons of water daily from Mafeking 
for the use of the engines and men. 


Rarip progress is being made with railways in Rhodesia. 
The line starting from Fontesville towards Salisbury, commenced 
in 1892, 72 miles, was no sooner finished than another contract for 
118 miles on the road to Salisbury was let, covering the tetse fly 
district. Since then the Fontesville Beira Railway has been 
commenced, and the Mafeking and Buluwayo Railway is now weil 
in band. We shall refer further to these lines in another issue. 


Her Maugesty’s Secretary of State for Foreign Affairs 
has received from her Majesty’s Ambassador at Madrid extracts 
from the Madrid Gazette containing the conditions under which 
tenders are invited by the Spanish Government for the construc- 
tion of certain light railways in Puerto Rico. Such tenders are 
required to be delivered either at Puerto Rico or at Madrid by 
February 25th next, The extracts above referred to, which are in 
Spanish, can be inspected any day at the Commercial Department 
of the Foreign-office between the hours of 11 a.m. and 6 p.m. 

THE record of railway accidents in the United States in 
September includes 45 collisions, 64 derailments, and 7 other 
accidents, a total of 116 accidents, in which 54 persons were killed 
and 179 injured. These accidents are classified in the Razlroad 
Gazette az follows:—Collisions: Trains breaking in two, 9; mis- 
placed switch, 4; failure to give or observe signal, 4; mistake in 
giving or understanding orders, 5 ; miscellaneous, 4 ; unexplained, 
19 ; total, 45. Derailments: Defective bridge, 1; defective track, 
1; broken wheel, 2; broken axle, 10; broken drawbar, 1; air- 
brake pipe, 1; misplaced switch, 7; careless running, 2 ; runaway, 
1; landslide, 1; malicious obstruction, 5; accidental obstruction, 
2; unexplained, 30 ; total, 64. 


Mr. Davin Jonss, having retired from the post of 
locomotive superintendent of the Highland Railway owing to ill 
health, has been presented by the chief officers of the company 
with a silver salver ‘‘ as a token of friendship and sincere regard.” 
The presentation was made at a gathering at the Station Hotel, 
Inverness, by the secretary of the company, Mr. Gowenlock. Mr, 
Jones, in returning thanks for the good wishes and present, stated 
that forty-one years and a few days had elapsed since he entered 
the service of the company. When he began work in Inverness 
the company had two small locomotives, five carriages, and twenty- 
six wagons, which ran between Inverness and Nairn. Now with 
their long mileage from Perth to Wick and Strome Ferry they had 
134 lccomotives—a fact that proved of itself the great public 
improvements the Highland Railway Company had effected in 
opening up the country for the benefit of mankind. 


Accorb1NG to the British Consul-General at Valparaiso, 
the Trans-Andean Railway still remains unfinished, though it is 
hoped that contracts will shortly be arranged and work resumed at 
the end of this year. There remain about 43} miles on each side 
of the summit of the pass to complete the union of the Argentine 
and Chilian Railway systems. Of this about 637 miles will be 
tunnel, and it will probably be some years before the desired 
junction, shortening considerably both passenger and postal com- 
munication between Chili and Europe, will be established. At 
present the passage across the Andes is effected on mule-back, and 
the pass is only open about six months in the year. The Coquimbo 
Railway has been purchased by the Government. The line from 
Victoria to Temuco, the Osoruo and Pichi-Ropu!li sections, and the 
Parral and Cauquenes branch have been opened to the public for 
raffic. Work has been continued on some other small lines and 
branches, and further surveys have been made with a view to the 
extension of the railway system. 


Aw accident, attended by a temporary interruption to 
a portion of the service, occurred on Saturday evening last on the 
South-Eastern Railway, on Cannon-street Bridge, owing to a 
collision between the 5.20 train for Reading and the 5.12 train for 
Blackheath. Both trains were going slowly, the former having 
only just left Cannon-street Station, which the latter was approach- 
ing from Charing Cross. The shock of the collision, which took 
place just on the points, was therefore not great. The front 
wheels of the Reading engine left the metals, but it is stated that 
no damage was sustained by the other train. A strong breakdown 
gang was quickly set to work, and the block on this line was soon 
removed, After its engine had been got on to the rails again the 
Reading train returned to Cannon-street Station, but shortly after- 
wards resumed its journey, and it is stated that none of the 
engers complained of anything more serious than a shaking. 
uring the removal of the block caused by the accident the 
ordinary traffic was worked over the new section of the bridge. 


At the London School of Economics and Political 
Science, Adelphi-terrace, on Thursday, the 5th inst., Mr. W. M. 
Acworth gave the first of a course of twelve weekly lectures on 
‘* Railway Economics.” The lecturer, in introducing the subject, 
spoke of the need of technical education in railway matters as 
recognised in every country in the civilised world except England. 
He expressed the hope that before long in England instruction in 
railway questions would be recognised as one of the regular sub- 
jects under the Technical Education Act, and referred to the 
necessity of keeping clear the distinction between what was done 
under systems of positive railway law in actual existence and what 
the abstract dictates of economic science would require. He then 
sketched out the course which he proposed to pursue in the series 
of lectures—first, to consider what was involved in the idea of a 
railway; secondly, to consider the theory of railway rates ; thirdly, 
to consider the method in which rates, being what they are, could 
be best applied in the public interest, whether by State officials 
working a State-owned system or by private companies working 
in the interest of their dividend ; and, further, to consider the 
various methods by which in different countries the State exercised 
control over private management where it existed. 


An interesting piece of rapid structural engineering 
work was accomplished on the Great Eastern Railway system 
during the early hours of Sunday last. he railway bridge 
over the river Ouse on the London and Norwich main line near 
Ely was completely removed and a new wrought iron bridge of 
one span, of some 300 tons dead weight and 130ft. long, erected 
in its place. The night was extremely dark, and the work was 
rendered somewhat difficult by the prevailing high wind and 
heavy gusts of rain. About 1.30 a.m. operations were begun by 
removing the rails and upper cross timbers. Half an hour later 
the first of the iron girders, which numbered twenty in all, and 
weighed about six tons each, was lifted out by powerful steam 
cranes and shunted on to trucks. The work was completed by 
/.30 a.m. Preparations were now made for placing the new bridge, 
which had been previously erected on staging alongside the old 
bridge, into position. This was effected by slowly hauling the 
entire structure by means of powerful winches fixed on both river 
banks. The bridge itself rested on trolleys running on rails laid 
along the abutments. The next business was torelieve the trolleys 
of their 300 tons of dead weight, and to lower the bridge by power- 
ful hydraulic jacks on to its permanent supports. ‘This done, 
rails were laid, the permanent way was made good, and the main 
line connection completely restored, with a delay to only one train 
of the ordinary Sunday service, The operations were carried out, 
under the direction of Mr. John Wilson, chief engineer of the line, 
by Messrs, Head, Wrightson and Co, 


NOTES AND MEMORANDA. 


THE death is announced at Stockholm of Professor 
Hugo Gylden, the celebrated astronomer. He was fifty-five years 
of age, and was a member of the Stockholm Academy of Science, 
a corresponding member of the French Institute, and an officer of 
the Legion of Honour. He was the author of numerous scientific 
works. 

A NEW gas mantle invented by Mr. J. Lery, of New York, 
is constructed from threads composed of a solution of nitro-cellu- 
lose, containing the substances which are intended, upon being 
exposed to the flame of the lamp, to produce incandescence. Such 
mantles are said to be ‘‘more flexible, more resisting in use, and 
give a superior light effect.” 


Up to the end of October of the present year the 
application for letters patent numbered 24,380, an increase of 3762 
over the corresponding period of last year. At this rate the total 
for 1896 will be about 29,250, the highest number yet attained. 
As about 50 per cent. only of the applications are sealed, we may 
expect that about 14,625 letters patent will be granted this year. 


A RETURN is published as a Parliamentary paper show- 
ing the loss of life in British merchant ships registered in the 
United Kingdom during 1895, Of the 218,224 masters and seamen 
employed in steam and sailing vessels last year 1843 were lost by 
drowning or other accident, a percentage of *S4, orl in 118. The 
percentage of loss of life by drowning or other accident among the 
cerws of sailing vessels was 1°83, as against ‘50 in steamers. 


THE average daily supply of water to the metropolis 
delivered from the Thames during the month of September was 
111,228,851 gallons; from the Lee, 44,812,539 gallons; from springs 
and wells, 33,833,274 gallons; from ponds at Hampstead and 
Highgate, 130,673 gallons. The daily total was, therefore, 
190,005,317 gallons for a population estimated at 5,634,449, repre- 
senting a daily consumption per head of 33°72 gallons for all 
purposes, 


M. E. Vittari recently contributed to the Paris 
Academy of Sciences some observations on the property of dis- 
charging electrified conductors, produced in gases by the X-rays 
and by electric sparks. It was shown that agas confined in a tube, 
and exposed to the X-rays, acquires rapidly the power of discharg- 
ing an electrified disc, and keeps this property for some time. The 
passage of a series of sparks from a coil strengthened by a con- 
denser, confers the same property on a gas, says Nature. 


AccorpinG to Mr. Fairfax the percentage of patents 
kept in force by the payment of renewal fees is practically the 
same of late years as it was in 1884. The proportions are about, 
thirty out of every 100 patents sealed are kept in force by fees 
for the fifth year; 17 per cent. for the seventh year; and over 
10 per cent. for the tenth year; which, considering the large 
increase in the number of patents during the period, indicates 
that the relative value of patents has been fully maintained. 


Mr. CuareNcE A, SAUNDERs’s researches on the velocity 
of electric waves are published in a contemporary. A novelty in 
his method is to check the velocity of the rotating mirror by a 
motor accurately regulated by a synchronous alternating motor on 
the same axle instead of the old method of a tuning-fork. Mr. 
Saunders’s average values are 29,820 and 29,970 x 10° cm. sec., 
the larger number resulting from using a longer circuit. If the 
wires were perfect conductors, says the £/ectrical Engineer, the 
velocity of propagation should be the same as that of a wave in 
the dielectric—i.e., to the velocity of light—and theory indicates 
that in the present case the error due to the resistance of the 
copper wires would be too small to be taken into account. 





Bradstreet’s states that the total number of failures of 
firms, corporations, and individuals in commercial, financial, and 
industrial lines in the United States during the past nine months 
is 11,280, the largest aggregate for a like period since records of 
this character have been compiled, the next largest total having 
been in the corresponding portion of 1893, 11,140, five months of 
which were marked by panic. The record for 1806 at the close of 
its third quarter showed 11,280 business failures, 171,350,000 dols. 
of liabilities and 99,613,000 of assets, an increase as compared with 
the corresponding portion of 1895 of 21 per cent. in the number of 
failures, 56 per cent. in gross liabilities, and 63 per cent. of actual 
assets, an unusually large proportion. 


Tue ambassador of the United States in China has 
reported to the State Department at Washington that a com- 
mercial museum has been established at Pekin. It appears that 
the University of that town has recently, under the guidance of 
the American Methodist Mission, opened a museum in one of its 
buildings, which is destined to exhibit foreign machinery and 
sundry mechanical appliances. The visits to the museum on the 
part of the better class of the population are increasing daily, and 
the visitors are almost exclusively people who seem anxious to 
study foreign inventions and industrial productions. The presi- 
dent of the museum solicits models, photographs, or tracings of 
machinery, and inventions or patterns of the same, especially 
ploughs, ships, muskets, cannon, electrical machines, carriages, 
locomotives, windmills, weaving-looms, printing presses, Xc. 
According to the Chamber of Commerce Journa/, the samples or 
patterns sent in will be provided in the Chinese language, with the 
names and addresses of the exhibitors, also with a description and 
price of the article if desired. 


THE rubbish in Budapest is collected in a special kind 
of closed cart, and is all brought to a dept just outside the town, 
says the Electrician. From here it is transported to a suburb, 
Szt. Lirintz, about a mile distant, along a normal gauge railway. 
At Szt. Lirintz the rubbish is sorted by mechanical means, and the 
combustible part is burnt on step-grates in ordinary boilers. At 
present the works are driven by a 50-horse power engine ; but as 
the amount of fuel in the rubbish is sufficient, a 100-horse power 
ergine is being erected. This will drive a 70-kilowatt 3000-volt 
three-phase dynamo. An electric line, consisting of three wires of 
4 mm. diameter, runs from the generator to the unloading depét 
above mentioned. Here there are two transformers, which reduce 
the pressure to 300 volts for the motors and 100 volts for lighting. 
The crane which transfers the boxes of rubbish from the carts to 
the trucks will be driven by three three-phase motors of 16, 8, 
and 3-horse power respectively. The craneway is 50 yards long, 
and current is brought to it by means of two overhead wires and 
trolleys, the rails forming the third conductor. 


Proressor A. M. Meyer, in an article on the ‘“‘ Surface 
Tension of Liquids” in Science, says :—‘‘ In the present stage of the 
research I am inclined to hold the opinion that the flotation of 
metals and of glass depends on a film of air which is condensed on 
their surfaces. If a ring made of |platinum wire ? mm. thick, 
which readily floats on water, is heated to redness and as soon as 
cold is placed on water, it sinks. Also, when withdrawn from the 
water and wiped dry, it again sinks when placed on the water; but 
after the same dried ring remains a quarter of an hour exposed to 
the air, then it will float. If the platinum ring, after having been 
heated to redness, remains in the air about half an hour and 
then is placed on the water, it floats. Glass behaves in a similar 
manner to platinum. If a rod of glass, recently drawn out ina 
spirit flame and just cold, is placed on water, it sinks. After a 
freshly made rod has remained exposed to the air about a quarter 
of an hour, it will float. If a recently made glass rod which has 
just sunk in water be withdrawn, wiped dry and exposed to the air 
for a quarter of an hour, it will float. The glass rods used in these 











experiments are one millimeter thick and four to five centimetres 
long. 
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MISCELLANEA. 


AN electric railway for passengers is proposed for Mont 
Blane, Up toacertain altitude it would be upon an inclined plane 
and the ascent would be completed by a vertical shaft of a depth 
of 2539 metres, through which powerful electrical lifts would cop. 
vey the passenger to the observatory on the summit. 


** Morttvr Power and Gearing for Electrical Machinery ” 
is the title of a book now announced. It is by Mr. EK. 'Tremiett 
Carter. The work will be divided into six parts dealing with 
fundamental principles, the steam engine, gas and oil engines 
water-power plant, gearing and types of power stations. The 
publishers are the Hlectrician Printing and Publishing Company 
Limited, London, = 

An inquiry was held by Major-General Crozier, R.E,, 
on the 3rd inst., at Wellington Salop, on the proposal of the Urban 
District Council to borrow the sum of £9307 tor sewage disposal 
works. The scheme has been prepared by Mr. Stooke, (.E,, 
Shrewsbury, an important feature in connection with it being the 
interception of rainfall from about 115 acres, which at present 
passes away through the sewerage system. 

PNEUMATIC tubes for carrying mails are to be laid across 
the Brooklyn Bridge, connecting the main post-oflices of New 
York and Brooklyn. ‘There will be two 8-in, tubes, the terminals 
and power plant oe in the two post-oftices. The right to lay the 
tubes has been granted to the New York Mail and 'l'ransportation 
Company, at a rental of 1000 dols. per year for five years, The 
work is to be completed by March, 1897. ‘The Company will receive 
14,000 dols, per year from the Government. 

Tur London correspondent of the Glasyow Herald 
says:—‘‘ Writing from Toronto, a correspondent tells me that a 
vigorous effort is being made by an influential section of the 
Government’s supporters in Ontario to get the Government to 
inaugurate ironworks on a large scale. There is every indication 
of the existence of large deposits of ore in the country, but the 
development has been slow, notwithstanding tariff protection and 
tonnage bounties. This is due largely to the ore that has been 
won being somewhat refractory, and with a large percentage of 
sulphur, producing iron too hard for general use. But it is con 
tended that, no trial on a large scale having been made, it is 
premature to decide that the ore is wanting in the necessary good 
qualities, and consequently the best method for encouraging 
private enterprise in the matter is not so much by protection or 
bounty as by a pioneer movement on a large commercial basis cn 
the part of the Government of the province —in other words, that 
the Government should open up and work several mines, erect and 
| operate smelting furnaces,” 

Ir has been decided to hold an International Exhibition 
in Brisbane during the cool season of 1897, and the Government of 
Queensland have granted their oflicial patronage to the under- 
taking. The proposal has been taken up by the people of Queen:- 
| land and the adjacent Colonies with such general approval th: t 
the necessary capital has been most readily subscribed. The city 
of Brisbane is most favourably situated. The Colony of Queensland 
| has a population of 445,155, and with the neighbouring (‘olonies tl ¢ 
total population numbers about 4,000,000 inhabitants. The Southern 
Colonies are easy of access by steam and rail, and the tourist 
routes of all places of interest radiate from Brisbane. The object 
of the exhibition are:—'lo promote and foster industry, scienc: 
and art, by inciting the inventive genius of our people to a furthir 
improvement in arts and manufactures, as well as to stimula 
commercial enterprise by inviting all nations to exhibit their pri 
ducts, both in the raw and finished state. ‘The site, which hi 
been granted by the Council of the National Agricultural Indus 
trial Association for the exhibition buildings, covers about eleven 
acres, and is one of exceptional beauty and convenience, being a 
portion of Bowen Park. All exhibits will be admitted and returned 
duty free, at considerably reduced rates. The official represent: - 
tives for Europe, America, and Canada are Messrs, Herbert 
Saunders and ('o., Limited, 96, Leadenhall-street, E.C. 


Mr. J. Wore Barry, C.B., F.R.S., Pres. M. Inst. C.E., 
on Wednesday last delivered an address to the students of tke 
Engineering Section of the University College, Bristol. Speakirg 
of the dockisation of the Avon as an engineering enterprise pure 
and simple, he saw no impossible difficulties in the proposal which 
in itself would have eventuated in a noble work, and with which 
he naturally should have liked to be connected, He could not, 
however, shut his eyes to the difficulties of the situation as to the 
comparatively small necessity which at present exists or was likely 
to exist for a work of such unusual magnitude, and which would 
have laid so heavy a financial burden on the ratepayers. These 
were matters which he was pointedly asked to consider, in additicn 
to engineering possibilities ; and he could not but think that it wa- 
far better to recognise the difficulties of the situation in these 
respects in advance, rather than to blindly spend two millions of 
money in constructing accommodation for an Atlantic service of 
steamers, the future existence of which, and certainly the success 
of which, he felt to be problematical, unless the project were 
cordially and largely assisted by the railway companies and prir- 
cipal shipowners. After referring to Brunel’s connection with 
Bristol, and to the prominent part which that city had taken ¢s 
an engineering pioneer, Mr. Barry dwelt at some length with tle 
training of the modern engineer. 

WRITING on the paraffin, or rather kerosene, oils sold 
in this country as lamp oils, and on the dangers attending thcir 
use, the Chemical Trades Journal has persistently characteriscd 
those oils which come to this country as mixtures of naphtha and 
certain semi-lubricating oils. Writing to the editor of that journal 
a correspondent in New York says:—‘‘That a people with the 
high regard of the English for the sanctity of life should allow their 
market to be made the dumping ground for refuse American oil ‘s 
something we, here, utterly fail to comprehend. This oil, known 
here as ‘export oil,’ is literally refuse, as it is what is left after 
the good illuminating oil has been refined out of petroleum. /s 
has been shown by Government investigations here, notably by the 
New York Legislative Committee, which in 1879 investigated t! e 
Oil Trust, 40 per cent. of the illuminating tlaids obtained from 
crude petroleum is of this inferior sort. It is known as ‘ export! 
oil,’ because there is not one American city or State which wil! 
permit its sale. It is as explosive in a hot room or on a hot da) 
as dynamite. It is a matter of vital importance that a market |e 
found for it somewhere. Hence, being prevented by law from 
selling it in America, where its dangerous character is known ‘o 
everyone, the Oil Trust ships it to England, where no one but tle 
experts know what it is—and the experts, knowing it, favour, {rT 
some mysterious reason, its unrestricted sale. The only two argu- 
ments that are advanced to defend the sale of this refuse American 
oil in England are an insult to the common sense of your people, 
but they illustrate perfectly the cynical contempt of the monope- 
lists for the intelligence of the people. The first argument is that 
the demand that the flash test be raised, so that only safe oil shall 
be used, is simply a scheme of the Scotch refiners to get ‘prc- 
tection ’ against American competition. Knowing that ‘  sasrqgeery 
is the most unpopular word in Great Britain, our Oil Trust, wit! 
characteristic cunning, seeks to fasten it on this effort to protect 
British lives against its deadly product. But how singular ' The 
great Oil Trust, which boasts in one breath that it makes the best 








oil at the cheapest price, whines in the next breath that to comp«! 
it to sell safe oil is ‘protection’ for its competitors, and discrimina- 
tion against itself! The other argument is that ‘the lamps are @t 
fault, not the oil.’ If the English people are using bad lamps, !s 
not that all the more reason for allowing only such oil to be sold as 
will be safe in such lamps? That bad oil should be licensed 
because bad lamps are in use is certainly exquisite nonsense, and 





yet that is what the arguments of some of your experts boil 
down to,” 





oy 
aa 
on 
BF 

















Nov. 18, 1896. 


THE ENGINEER. 


491 














LEYTON ELECTRIC LIGHTING, 


Tue gas driven installation of which the following is 
an account possesses several features of much interest. 

The area under the control of the | 
trict Council, including Leyton and Leytonstone, covered 
9578 acres in 1894, The district has developed in a 
remarkable manner, the number of new houses erected 
having averaged nearly 600 per annum for the last six 
years. The population was 28,000 in 1881, 63,000 in 
1891, and now it is about 80,000. The rateable value 
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SECTIONS OF STONEWARE CONDU:TS 





in 1873 was only £41,287, whereas in 1894 it had risen 
to £243,963. It is not surprising to find that the local 
authority of such a district should be well to the front in 
q carrying out public works, and in 1894 a provisional order 
5 was obtained for the electric lighting of the district. 

In June, 1895, the question arose as to how the new 
town hall, public offices, and technical institute were to 
be lighted, and Professor Henry Robinson was instructed 
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| works being authorised to be at once carried out. 
Bare became chairman of the Council on the resignation 


of Mr. Gallagher. Mr. T. Simonds has been chairman 
of the Highways and Lighting Committee. 

The district is almost entirely a residential one, 
|}most of the houses being small. Professor Robin- 
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by Professor Robinson at 150 volts, which he considered 
sufficiently high, having regard to the requirements of the 
consumers and the present state of the incandescent 
lamp-making trade. The distribution of the current was 
decided to be by continuous currents on the three-wire 
system, with 300 volts across the outer conductors, or 
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STRAIGHT FUS= BOX—THREE-WIRE MAIN 


son decided that the scheme should provide for bat- 
teries to run the ‘day load,’ which could not be 
expected to pay if machinery had to be kept run- 
ning continuously. Jor the same reasons it was also 
desirable that the system should be able to supply lamps 
of small candle power and of good efficiency. The adop. 
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3 Plan of Manhole with boxes in position. 
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to report upon the subject of lighting them by electricity, 
and at the same time to advise as to the larger question 
of how the whole district should be supplied under the 
provisional order, including public lighting. His report 
Was presented to the Council on July Ist, 1895, Mr. 









DOUBLE JUNCTION BOX UNDER ONE COVER 


tion of higher voltage lamps than the usual 100 volts was 

decided upon, but not to work them at 220 volts, as | 
although of great advantage as regards economy in mains, | 
this involves abandoning the use of 8-candle power lamps, | 
or of tolerating a greatly inferior efficiency. In order to | 


Gallagher being the chairman, and it was adopted, the | avoid these disadvantages the standard pressure was fixed | through ebonite glands into the fuse boxes 


















side of the middle conductor. 


150 volts on each 
The mains are Siemens’ jute insulated lead-covered 
cables drawn into Doulton’s stoneware conduits laid 


under the footways. Cast iron pipes are substituted 
for the stoneware conduits under the roadways. Fig. 1 
shows the sections of the stoneware conduits, which 
are jointed with cement, and Fig. 14 shows the trench- 
workin progress. Drawing-in boxes are constructed 
at every street corner, and at intermediate places 
where changes of level or long lengths occur. Fuse 
boxes are placed at intervals, and at all important 
junctions, and at the ends of the feeders. 
shows a straight fuse box on the three-wire dis- 
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HOUSE SERVICE T JOINT BOXES 


tributing mains, and Fig. 3 shows a pair of junction fuse 
boxes placed under one surface cover. The fuses are 


placed in air-tight cast iron boxes, with glass covers to admit 
of inspection without breaking the air-tight joints, the 
cables being brought into cast iron sealed terminals bolted 
to the boxes, and filled with insulating compound, the 
conductors having gun-metal terminal sleeves passing 
The distribut- 
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ing mains are all single conductor cables, and all the feeders | the dynamos also have two-way fuse blocks and quick | three omnibus bars or to the common bar, and these 
are concentric cables. Fig. 4 shows a straight joint box | doable-brake switches, while the negative terminals | four bars can be connected together through resistances 


of the Siemens’ pattern for the concentric cables. 


straight joints of the single conductor cables are covered | 
with lead tube sleeves bound with wire over the insula- | 


tion, a water-tight joint being ensured by the use of 
Siemens patent non - hygroscopic insulating material. 
There are at present about five miles of mains laid. 

The house service T joints are made in cast iron boxes 
designed by Professor Robinson, and shown in Fig. 5. 


These are filled with insulating compound, and are en- | 
Messrs. | 


Siemens Bros., and Co., Limited, of Queen Anne’s-gate, | 


closed in brick pits covered with stone slabs. 


Westminster, were the contractors for the whole of the 
main-laying work. 


The central station is situated in Cathall-road, about | 
midway between the neighbourhoods where the greatest | 


demand is expected in Leyton and Leytonstone. The 
Council purchased an acre of land for the works, which 
allows ample area for future extensions. 
works only occupy a small portion of the site, but the 
other part is to be used for storing materials in connec- 
tion with the road surveyor’s departments, water carts, 
steam roller, «ec. 


The power is generated by gas engines driven with Dow- 


son gas made from anthracite coal. There are two Dowson 
gas producers placed in a detached building, with space for 
a third producer, as shown in Fig. 6. A view of the 
interior of the gas producer house is shown in Fig. 6a. 
One producer will serve the full load expected at the out- 
set, and the other will be used as a standby. Two small 
vertical boilers are provided to generate steam for the 
forced draught jets of the producers. One boiler will 
serve two producers. Outside the house are the necessary 
gas coolers, coke and sawdust scrubbers, through which 
the gas passes on its way to the gasholder. The holder 
is 20ft. in diameter and 10ft. high, and serves to balance 
the fluctuations in the production and consumption of 
gas, as well as providing storage sufficient to run an 
engine for a short period. The town gas is laid on to 
serve the engine ignition burners in case the Dowson gas 
should fall off in quality with a light load. The gas-pro- 
ducing plant was supplied by the Dowson Economi: Gas 
and Power Company, Limited, of 39, Old Queen-street, 
Westminster. 

The engine house is designed to be large enough for four 
engines and dynamos, but only two are erected now. 
The engines are designed to develope 55 brake horse- 
power each. They are of the Oito cycle type, made by 
Wells Brothers, of Sandiacre, Nottingham. The speed 
is 220 revolutions per minute, and the fly-wheel is Sft. 
diameter, weighing about five tons, and supported by an 
outside bearing. Each fly-wheel has barring gear with a 
winch handle. The cylinders are 16in. diameter, and the 
stroke 22in. 

The gas passes to and from the holder in 9in. cast iron 
pipes, and through din. branches to the engines; each 
branch has a stop valve and a gas bag connected on the 


engine side of the valve, but placed outside the building. | 


The air supply to each engine is drawn through a din. 
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‘“watt-hour meters. There are four feeders at present 


pipe, froma silencing box outside the house. The exhaust | which are provided with ampére meters on the positive 
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or direct by screw plugs on the feeder bars. A polarigeq 

volt meter is on. 
nected across the ter. 
minals of the mag. 
netic cut-out, to be 
regulated to zero be. 
fore switching on a 
dynamo. The dynamo 
rheostats are placed 
on a table in front of 
the middle panel of 
the board which carries 
the battery regulating 
switches. The balance 
of pressure on the two 
sides of the three-wire 
system is regulated 
partly by the batteries 
and partly by balance. 
ing transformers, one 
of these transformers 
being placed at the 
eentral station and 
another in the base. 
ment of the Town 
Hall which is situated 
1000 yards away, and 
has a large number of 
lamps which are liable 
to be switched on and 
off suddenly. The 
transformers are de. 
signed to run at 1200 
revolutions per minute 
and to carry 50 an. 
péres at 150 volts in 
each winding of the 
armature. Each trans- 
former is controlled 
from a switch-board 
with ampére meters, 
volt meters and fuses, 
The dynamos, trans- 
formers, switch-boards 
and lighting at the 
central station were 
carried out by the 
Electric Construction 
Company of Wolver- 
hampton. Behind the 
main switch-board ‘n 
an adjoining room is 
a battery of 80 storage 
cells of the Tudor 
type, supplied by Mr. 


WARE CONDUITS A. B. Pescatore of 5, 

Cross - street, Man- 
| sheater. The cells are lead lined wooden boxes 
| containing twenty - one plates t2n positive and 


Feeder Ampere Meters 
Nel N°2 N°3 NOG 


























































| 
i 
| 
| ( 75 Volts chee) 
I —. C) : “ — 
' "2h CRGREOR Se ‘ = re ee ne SE au — 
fie Se 7 0606-8 Seem 
rey yy] ses $$ ti ged) Volts Cin) ( (4 a (00 Rypee ‘el ” shied 1 | 
| Pan | || dso) | \ ldwell—4 ° | | 
££ | | > 4 \o ew, — = N°2 } | 
1 | ly] | w2 4 TT 4 | _ rer 5 SOE eee et] ‘iy Ti ea ee | | 
1 ii{j a +4 Pes | 98) pasa) — eT Tharging “pal tT a | | 
5 | ecg | | o a CANA : »—¢-Common bar | | | 
$ Non-induchve ii \ \ Common bar ore ; )}i 
} resistance ; \\ Yb Gay eee Via e, 
J Lees / / // 
oe 
7 ] Ip ~~. 
og } | IM ziz, Batleries i), | 
\ \ | ] Ul 
I > \ | 
: KR a 7 awe | L a Dynamos | 5 
| 5 _ ner es] 3) 
| \ = AF} 
: \ \ . s a jy, s| 
\ casaseans939 | \\ 3 NP?) + 2) 
Field \\\ = = =} 
\\\ 3 / “| 
Balancing Transformer \\) ) 8 i 
pan 
Bas 150 Volts £150 Volts | 
4 ‘ | 
4$ | 
if srs 
: || | 3 
“Tue Enxctneer™ bi ='8 | 


passes through a 6in. pipe into a 12in. main, which dis- 
charges into an underground silencing box filled with 
stones, and having a vertical outlet pipe 12in. diameter, 
extending above the engine-house roof, with an arrange- 
ment of bafile plates at the top. The dynamos are driven 
by belting from the fly-wheels on to pulleys 2ft. 6in. 
diameter, running at about 700 revolutions per minute, 
the full-load output of each machine being 100 ampéres 
at 350 volts ; but for charging the batteries the speed is 
reduced, and the output is then 120 ampéres at 200 volts, 
to finish the charge on eighty cells. The main switch- 
board is shown in Fig. 7, diagrammatically. It is arranged 
on the three-wire system, but the dynamos only feed on 
to the outer conductors, except when charging the bat- 
teries. All the positive conductors are placed on the 
right-hand side of the board, and the negative conductors 
on the left-hand side. There are three active omnibus 
bars and one ‘‘ common bar,” for use when changing over 
the screw plugs which connect the feeders to the omnibus 
bars. A three-way switch is provided on each dynamo 


to connect to one omnibus bar, the common bar, or direct 
to the battery-charging circuit. The positive terminals of 
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eleven negative—measuring 12in. by din. The speci- 
fied capacity of each cell is 880 ampére hours when 
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jFig. 8—VIEW OF 


discharged at a uniform rate for four hours, and 
1100 ampére hours when discharged at a uniform rate for 
ten hours. The battery is, therefore, sufticiently power- 
ful to act as a standby to one of the dynamos. 

The buildings are of very simple design, and consist of 
agas producer house, 46ft. long and 1sft. wide; engine 
house, 60ft. long by 37ft. 6in. wide; battery room, 50ft. din. 
long by 10ft. 6in. wide, together with offices, stores, «Kc. 
\ gangway, 15ft. 9in. wide, is left between the engine 
house and gas house for the gas scrubbers, &c. A cast 
iron water tank, 19ft. by 10ft. by 3ft. 6in. deep, is carried 
on girders over this gangway, and holds the water used 
for the gas engine cylinder jackets. The buildings were 
erected by Mr. H. R. Rons, of Grays, Essex. 

The engine-room has a row of cast iron stanchions 
along the middle carrying the roof trusses and two 


Fig.10. 
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travelling cranes, one on the engine side to lift six tons, 
and one on the dynamo side to lift three tons. The north 
ends of the two buildings are at present enclosed with 
galvanised iron screens, which will be removed when the 
buildings have to be extended. 
the interior of the engine-room. 

A test was made on October 6th of the gas producing 
plant, engines, and dynamos. Fig. 9 is a diagram show- 
ing the data observed during the test. The dynamos 
Were run in parallel, and the current used to charge the 
batteries, which necessitated running the engines at a 
reduced speed and small load. Each engine during the 
test ran about 160 revolutions per minute, and generated 
about 25 kilowatts, with about 52 explosions per minute, out 
of a possible 80; whereas the full load conditions are, 220 
revolutions per minute, generating 35 kilowatts, with 110 
possible explosions per minute. The results, therefore, 
do not represent the performance of the plant at its best, 
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INTERIOR OF ENGINE ROOM, LEYTON ELECTRICITY WORKS 


compares favourably with the performances of steam , same at the start and finish. The total number of Board 
plant using the most efficient boilers and high-pressure 
compound condensing engines of large power. 


The test lasted 5 hours 35 mi ( y 
but they nevertheless show an economy of fuel which | the gas producer and the level of the gas-holder was the | totals of 5001b. equal 1-783 lb, of fuel per unit. 
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| of Trade units generated was 280, and the fuel consump- 
| tion was as follows :—Anthracite, 448 Ib. equal 1°597 Ib. 


Fig. Ga--INTERIOR OF GAS PRODUCER HOUSE 
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per unit; coke, 52lb. equal 0:1861b. per unit; giving 
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This represents a cost of under ‘22d. per unit for fuel. 
One engine was indicated at intervals, and the average 
indicated horse-power worked out to 46°43, which showed 
a combined efficiency of engine and dynamo at 72} per 
cent. Fig. 10, page 493, shows one of the indicator diagrams. 
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“Tye EXOMEER” 


PLAN AND SECTION OF 

The Council commence operations with a considerable 
number of lamps under their own control in the public 
buildings and in the streets. The former have the 
equivalent of 550 lamps of 16-candle power installed, the 
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posts will have the burners replaced by a pair of incan- 
descent electric lamps of 13-candle power each. 
lamps will be placed on each post, so that the probability 
of the light being entirely extinguished by the filaments 
giving way should be very remote. 
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the fittings. A cast iron box is placed below the lantern , tute—-which were opened by the Duke and Duchess of 
containing two single-pole fuses, and a switch which is York on the 18th March last 
worked by a rod carried by the lamplighter. 
lamp holders are carried on an insulator to prevent any 








competition with the before-mentioned—by Messrs. Doy. 
man and Smith, of Manchester. The difference between 
the two consists in details of the switch, and insulating 
the lamp holders. : 

The new public offices, town hall, and technical ingtj. 
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Fig. 11 shows one of 
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AND ARRANGEMENT OF PLANT 


were lighted by electricity 
The two for the first time on the 8th September. 

The whole of the works have been carried out to the 
designs and under the direction of Professor Henry 
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DIAGRAM SHOWING RESULTS OF TRIAL OF PLANT 


wiring and fittings for which were arranged by Professor 
tobinson and carried out by Messrs. Spagnoletti and 
Crookes, of Hammersmith. In the streets which are 
traversed by the distributing mains all the old gas lamp- 


the mains. 


dampness on the lamps or holders causing an earth on 
The fittings shown were made by the Edison 
and Swan Company to Professor Robinson’s designs. 
Another design of public lamp was also made—to try in 


Robinson, M. Inst. C.E., of 13, Victoria-street, West- 
minster, Mr. Edgar C. Thrupp, A.M. Inst. C.E, being 
his chief assistant. Mr. Leigh Robinson acted as resl- 
dent engineer during the excution of the works, and 
Mr. H. C. Bishop has been appointed by the Council to 
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be permanent resident engineer in charge of the instal- 
Ie 


ation. 
es demand for current at the outset has been such 


as to lead the Council, under Professor Iobinson’s 
advice, to inerease the plant at the central station, by 
which its capacity will be more than doubled. These 
extensions are now being carried out, and will be avail- 


able for the load of the coming winter. 








LErTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 


correspondents. ) 


ELECTRIC TRACTION, 





We enclose herewith two outline sketches, showing the 
complete equipment of our system of electric traction, both as 
regards the track and cars, for its application to street tramways. 
The first shows a section of rail which is of rolled steel, of ordinary 
hut minus the groove usually formed in same ; the latter in 
this case being formed by an 
independent rolled flange 
piece, which not only forms 
the groove, but also the recep- 
tacle for the electrical equip- 
ment; the joint in flange 
piece can be equidistant from 
the joint of rail; this will 
‘aa ‘an form a most effective fish- 
plate. 

The current conductor con- 
sists of a pair of copper strips 
i, of the form shown, enclosed 

- }) in a rubber insulated case, 
having closed joint at centre, 
as shown in sketch. The 
r | current collector passes along 
j this joint, making contact 
i with the conductors, and the 
—, joint closes as the collector 
- passes along. The collector 
is in an insulated frame, 
which presses gently upon the top of the conductor case, protect- 
ing the joint when open from water or dust. 

Referring to the second sketch, the collector frames are shown at 
the end of the car to facilitate contact being maintained when pass- 
ing points and crossings. ‘he collector frame is fitted in a hinged 


SIR, 


type, 














bar, which projects to keep the groove of the rail free from stones or 
solid matter. It also forms a receptacle for a brush, which can be 
inserted when required by raising the hinged bar. 

Paeumatie driving gear is to be fitted on the cars in place of 
toothed gear, and arranged for one motor to have the benetit of the 
adhesive grip of both axes ; a friction clutch to be fitted to the 
motor driving a pneumatic disc to permit the motor running con- 
tinuously, whilst the car may be at rest, and also to facilitate 
gradual stopping and starting of the car. MEaAcock Bros, 

October 22nd. 





FOR THE BENEFIT OF THE ARTISAN, 

Sin,—As cashier of one of our large factories, I have been 
interested in the letters appearing under the above subject. It is 
generally admitted that as a whole the best mechanics are society 
men, but in admitting that fact, it docs not follow that there are 
no good non-society workmen. On the contrary, it is well that 
there are good, true, and thoughtful men who claim the right to 
think and to do as they deem best — men who cannot see with the 
fame eye and conscientiously agree with the rules, regulations, and 
aims of the various societies, although they heartily approve of the 
principles and benefits which form the basis of their foundation. 

What is seen in the actions of many societies is their lack of 
straightforward honesty and of foresight in the ultimate effect of 
any course of action pursued. For instance, do they honestly try 
to see, without prejudice, both their own side and that of the 
employers, in any particular case affecting their interests, and so 
wisely map out their course of procedure / 

An employer sends in an estimate for, say, a contract for ships, 
lasting over one or two years at present standard of wages. He 
secures such contract and creates a demand for labour. Is it 
strictly honest, therefore, on the men’s part to strike for an 
increase of pay beyond the standard rate upon which the estimate 
was based—in the middle of the execution of such a contract! 
Would it not be more honest to give notice to the employer that 
on all future contracts they would require an advance of pay’ Is 
it strictly honest to prohibit their members from working piece- 
work in most of the private factories, but allow it in the Arsenal, 
railway shops, &c./ Is it strictly honest to demand a standard rate 
of pay, whether individual members are worth it or not, in private 
factories, and allow a lesser rate in railway shops, &c.? Is it strictly 
honest, as between man and man, for its members to ‘‘ boycott” 
and ‘‘send to Coventry” non-society men / Is it strictly honest to 
mislead non-society men by ingeniously-worded circulars, such as 
was recently issued by a labour society, in which was stated, 
amongst other things, that the benefits ‘“‘represented a return of 
£48 10s. for every £1 contributed”? Is picketing strictly 
honest, in case of strike? Would not boycotting be the more 
straightforward course / 

It will be agreed, and I heartily coincide, thatall workers should 
havea society for the mutual benefit of themselves and their trade. 
It would, in my opinion, be a great source of weakness in our 
national life if such were not to exist. But are the aims and aspi- 
rations of such societies of a sufficiently high standard? Should 
not the various societies rise above their present level, and secure 
to their members more than a standard rate of pay, and more than 

out-of-work,” sick, and death benefits ? Should they not educate 
their members in the advancement of their various crafts, by 
educational workshops, with demonstrators of their own? Should 
they not teach their members how to do all classes of work in 
the best, quickest, and most economical way, both as to time and 
material, knowing that the cheapening of an article creates the 
demand ! Should they not insist that all members shall pass a 
certain standard of sss proficiency by their own examiners ? 
Should they not make use of the talents and inventive genius of 
their members by themselves patenting and manufacturing labour- 





saving tools and appliances, which could with advantage to them- 
selves be hired or sold to the employers on royalties, or on the 


condition that only society members should work them? In my 
opinion the societies have made a huge mistake in letting the 
employers have the monoply of labour-saving tools. Would not 
such a course place them at a great advantage above their non- 
society fellows, secure work for the members, make mechanics of 
the duffers and eminent craftsmen of the mechanics, be a great 
boon to employers, create trade, and above all, place our beloved 
country second to none in the advancement and capabilities of its 
skilled artisans, and so obtain a larger share of continental orders 
than it does at present ? Strikes should then only be known as the 
rude barbarities of a past age. H. E. DANE. 
Erith, November 9th, 


A NATIONAL RAILWAY MUSEUM. 


Sir,—In consequence of the unanimous opinion which has been 
expressed in favour of my suggestion for a national museum, a 
Preliminary Committee has been formed of persons anxious to 
promote the object, and desirous of preserving the records and 
relics relating to British railways. To this Committee I have been 
requested to act as honorary secretary. 

At a meeting of the Committee on Friday last, the whole of the 
correspondence was read, and the subject considered. It appears 
to be the general opinion that a national museum PP 5 in 
London, and as there is already at South Kensington an important 
collection, it is considered that the best and most practical course 
will be for the Science and Art Department greatly to enlarge the 
space now devoted to railway matters, and by a complete re- 
arrangement of the present exbibit form the national railway 
museum. With this object in view I have been requested to bring 
the matter to the attention of the Government. 

It is also interesting to know that several railway companies have 
just commenced to have their old books and drawings looked over, 
with the view to forming collections of their own, and it is intended 
by some companies to form small museums at their offices or works. 
With regard to my own collection, it is found that I have many 
links in the history which have not been preserved by the companies, 
and it has been suggested to me that it would be of great interest 
if the collection were divided by my presenting to each railway 
company those documents and relics which relate to each line, 
and the balance of general interest to the South Kensington 
collection. 

I trust Mr. Rous-Marten will be successful in his desire to induce 
the Caledonian Company to preserve one of the 8ft. 2in. singles. 

At Crewe works they have one of McConnell’s large 7ft. 6in. 
singles working as a fixed engine. They have also still at work 
an old Crewe pattern of passenger, and also goods class 
des'gned by Mr. Allan at the time when the works were opened in 
1845. It is certainly to be hoped that these may be saved from 
the scrap heap. 

The statement of your correspondent ‘‘ I. W. B,” page 478, that 
he remembers ‘“‘the dismantling of Tayleur’s place,” is I think 
calculated to mislead, and to cause your readers to suppose that 
at some time there had been a great change in the locomotive 
works of the firm. 

In 1852 C. Tayleur and George Stephenson built their locomotive 
works at the Vulean Foundry, near Warrington, and in 1833 they 
turned out their first engine, named ‘‘ Tayleur.’” Some years later 
the firm was made into a company, under the name of The Vulcan 
Foundry Company, Limited. The Vulcan Foundry has never been 
‘‘ dismantled,” but kas been turning out engines all the time from 
1833 to this day. I have quite recently gone carefully over the 
whole of the books, drawings, and records of the firm, and I find 
they have the whole of the original working drawings from the 
very first, and they are a most splendid collection which would be 
most valuable in a railway museum. CLEMENT E, STRETTON. 

Leicester, November 9th. 








Sik,—I sincerely hope this matter will not be allowed to drop 
until the Government have taken it up, and as it is always well in 
any movement to have an aim, I suggest that a powerful committee 
should be formed to impress on the Government the value of the 
offer made by my friend Mr. Stretton, and also the value and 
interest of such a museum to the public—I think I may say the 
necessity for one—and such a committee should not rest from their 
labours until space is provided at South Kensington for the collec- 
tion. 

And meantime an appeal may be made to tbe railways to pre- 
serve any famous specimens of rolling stock and_ ccomotives, such 
as the 8ft. 6in. single Cornwall, the broad gauge Lord of the Isles, 
the Caledonian 8ft. 2in. single, &c,,and the many curiosities shown 
at recent exhibitions, all of which would find an honourable repose 
in our railway museum, to the wonder and joy of future genera- 
tions. Norman D, MacponaLp. 

15, Abercromby-place, Edinburgh, 

November 9th. 





Sir,— Your readers will be interested to know that one important 
step has already been taken towards founding the railway museum. 
I have been in communication with Mr. Imre Kiralfy, and the 
London Exhibitions, Limited, have decided to hold a railway ex- 
hibition at Earl’s Court next summer. It is proposed to make this 
exhibition as complete as possible, in order to show the evolution 
of the railway system during the Victorian era, which is in reality 
the railway era. 

It is hoped that those possessing any interesting railway curiosi- 
ties, &c., will send them to this exhibition. These exhibits will 
form a splendid nucleus for the proposed national railway museum, 
and between the present time and the close of the railway exhi- 
bition a year hence, it is hoped that something definite will have 
been arranged concerning the proposed railway museum. 

November 9th. G, A. SEKON, 





Sir,—A rumour has reached me that the Government would be 
willing to enlarge the Machinery Department of the South 
Kensington Museum for the purposes of a special and compre- 
hensive railway museum. If so, this would at once remove the 
most formidable difficulty in the way of the project—that of 
obtaining a suitable place. CHARLES Rovus-MARTEN, 

November 11th, 


PROPOSED COMBINATION IN THE SOUTH WALES COAL TRADE. 


Sir,—In the article in your issue of the 6th inst. under the 
heading ‘‘ Coal Prices in South Wales,” you, I fear, have not taken 
the trouble to read the proposal that he so freely criticises. Any- 
way, you entirely misconceive the principle upon which it is based. 
The article abounds with misrepresentations, which I should prefer 
to think were unintentional, and I shall be glad if, in fairness to 
myself, you will allow me to correct a few of them. c 

You say, ‘‘ Mr. Thomas has got the Westphalian Syndicate sys- 
tem on the brain,” but if you had read my pamphlet you would have 
seen that I set aside the Westphalian arrangement—an epitome of 
which is given in Appendix T—as impracticable for South Wales. 
My scheme bears some resemblance to that of the American 
Anthracite Trust, but it has little or nothing in common with the 
Westpralian arragement. 

Again, you mention the Ferndale and Albion collieries as 
collieries that ‘‘ are to be allowed to estimate for themselves the 
amount of their monthly output.” I can only say thereis nothing 
of the kind proposed in my scheme. 

‘*Mr. Thomas,” say you, ‘‘should be supposed to know some- 
thing of the new, the changed conditions of the oversea coal 
trade.” You do not condescend to explain what bearing these 
changed conditions have upon my scheme. If you will look at 
Appendices C, D, and E, you will find the amounts of our oversea 
trade in coal set out for every port in the United Kingdom, and 











the destination of the coal exports given for every port and every 





foreign country for the years 1891 and 1895, and this will enable 
you to estimate the changes that have occurred. 

Your statement that the Coal Freighters’ Association, while 
approving the aim of the scheme, could not accept all its details, is 
misleading. ‘The Association at their meeting appointed a 
Committee to go into the proposal, but no exception was taken at 
the meeting to any of the details. It is quite possible that upon 
consideration the Committee may not approve all the details, but 
certainly no objection was taken at the meeting. 

Bate Docks, 9th November. D. A. THOMAS. 

[Mr. Thomas has propounded his scheme in so many tantalising 
instalments to interviewers in South Wales, and in ‘‘advance 
proofs” of one kind or another, that it would be excusable if some 
of his best-intentioned critics failed exactly to understand what 
was the beginning and what isto be the end of his propaganda. 
With regard to his disclaimer of a desire to follow in the lines of 
the Westphalian combination, Mr. Thomas would do well to 
ey to his earlier consultations with Professor William Galloway, 
M.I.C.E.—Eb. E.] 





TRACTION ENGINE WHEELS. 


Sir,—The enclosed extract from a letter received from the Local 
Government Board, giving the particulars which they want sup- 
plied to them with applications for their approval of traction 
engine wheels other than the crossbar wheels under Section 9 of 
the Light Locomotives Act, will doubtless be of interest to your 
readers. H. R. SUMMERS, 

5, Laurence Pountney-lane, Cannon-street, November 11th. 

Applications for Permission to use Different Kinds of Wheels. 

Any application made to the Local Government Board should 
be accompanied by the following particulars :— 

(1) A specification or full description of each type of wheel which 
it is desired should be authorised to be used, together with detailed 
plans and sections of the same. It should be stated what advan- 
tages over the forms of wheel authorised by Sub-section 4 of 
Section 28 of the Act of 1878 are claimed for each type of wheel 
to which the application relates ; and evidence should, if possible, 
be submitted to show that the new types of wheel are at least not 
likely to cause more damage to any class of road than the wheels 
authorised by the Act. 

(2) Particulars as regards each type of wheel, as to whether it 
is or has been already in use. If so, full information should be 
supplied under the following heads :— 

(a) The maximum and minimum weights of the locomotives for 

which each type has been used. 

(b) The purpose for which such locomotives were employed. 

(c) The nature of the roads on which such locomotives have run. 

(d) The period for which the new wheels have been in use. 

(e) The general effect of the wheels upon the roadways, as com- 

pared with the effect of wheels of the kind authorised by 
the Act of 1878. 
(f) Where the wheels may be seen in actual use. 





RIVETED JOINTS. 
Sir,—In the article on ‘Calculating Riveted Joints” on 
age 432 of THE ENGINEER for October 30th, Mr. Joseph R. 

Yorcester is stated to have expressed surprise that the friction 
between riveted plates does not form the guiding principle for 
determining the proportions of riveted joints, and it is suggested 
that specifications based upon friction will give more perfect 
results than those obtained by using bearing and shear. Mr. 
Worcester is apparently not aware that this subject has already 
received full attention from English engineers,* and that the 
ultimate strength of most riveted joints does not depend on 
friction, but on the shearing strength of the rivets, or the tensile 
strength of the plates ; and, unless he is prepared to adopt a lower 
factor of safety than has hitherto been considered safe, he cannot 
depend on friction for determining the proportions of riveted 
joints. B. B. STONEY. 
Dublin, November 5th. 

HYDRAULIC EJECTORS. 

Srr,—In your issue of October 30th you have an interesting 
obituary notice of the late Mr. James Henry Greathead, in which 
you mention his having designed and perfected a new form of 
injector hydrant for the extinction of fires. 

I send you herewith a patent which I took out in 1875 for acom- 
bination of hydraulic machinery for actuating stage effects, which 
was fitted up in the new theatre at the West End of Edinburgh. 
On sheet four you will find the hydraulic hydrant fully shown, and 
described on page nine. The hydrant was used for producing the 
waterfall in the play of ‘‘ Rob Roy,” the rising main being about 
5in. in diameter. When not in use for this purpose, it was held in 
readiness in case of fire, which, however, never occurred during 
the short time the theatre was running, the results of which proved 
commercially unsuccessful, the building being ultimately sold for 
ecclesiastical purposes. 

Another application of the hydraulic hydrant, prior to the large 
one at the theatre, was at the Marine Hotel, North Berwick, 
where the tanks were filled with salt water by sending a jet of 
water at 8001b. per square inch down to the sea. a distance of half 
a mile, and 40ft. below the level of the hotel. This terminated in 
a jet about ,%,in. in diameter in the injector, which was placed 
under the water at the lowest tides, the sea water being brought 
up in 3in. mains. A. B, BROWN, 

Rosebank Ironworks, Edinburgh, November 5th. 








SERPOLLET GENERATORS. 

Str,—Sir David Salomon is reported to have said, at Liverpool, 
in reference to the Serpollet boiler, ‘‘ the force of the steam will 
drive the whole of the deposit along the rest of the tube into the 
cylinder,” which is certainly a fact as regards some of the deposit 
which comes out of the exhaust pipe, but he is also reported to 
have made the rather astonishing remark, viz., ‘‘ where it—the 
deposit—acts as a lubricant for the piston.” I have no doubt Sir 
David only repeated in all good faith that which he had been told, 
but any practical engine driver could have informed him that 
boiler deposit primed through an engine injures the valves, faces, 
piston rings, and cylinders ; and in my humble opinion this is one 
of the defects of the flash boiler system, of which M. Serpollet’sis 
one. It is curious, however, that M. Le Blant, who used this boiler 
in his vehicles, provided a screw oil pump to force oil into the steam 
chests, proving that his experience did not teach him the value of 
boiler mud ‘‘as a lubricant.” H. A. O. MACKENZIE. 
November 5th. 





A DIAGRAM PUZZLE. 

Sir,—‘‘ Trip Gear’s” trouble undoubtedly lies in the passage 
being throttled from cylinder to indicator. If he will see to this, 
and attach an indicator to each end of the cylinder, the di 
he thought deficient will probably be largest. ‘‘ Trip Gear” states 
the cut-off in low-pressure cylinder takes place about one-fifth of 
the stroke ; nine-sixteenths is nearer the place. The increase of 
back pressure in the high-pressure cylinder, and the drop in the 
low-pressure cylinder at the point of cut-off, will be proportionate 
to the receiver capacity. Considering the above, the receiver 
capacity would not appear to be more than equal to high-pressure 
cylinder volume. Should the latter be not so, there must be 
leaking of the valves, or the bye-passis partly open. ‘‘ Trip Gear’ 
does not say what angle the cranks are with each other, although 
the high-pressure diagrams clearly show they are at right angles. 
Therefore the capacity of the receiver should not be much less 
than the volume of low-pressure cylinder. J. T. WADE. 
33, Hythe-hill, Colchester, Essex, November 9th. 

(For continuation of Letters see page 503.) 





* See ‘The Strength and Proportions of Riveted Joints,” published by 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to fori 
“cor respondents that letters of inquiry adc Lressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. jo 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 

REPLIES. 

J. ©, 8.—‘‘ Hood on Hot Water Heating” has not been re-published. 

H. C, 8.—Yes, you may take it as a rule that all explosives are nitro- 
compounds, 

Giascow.—There _ no reason for publishing your letter. The company 
named became successors to, and took over the work of the former 
COMPADY, and is in order in referring to the work of earlier date. 

i}. E. 8S —Mr. Bryan Donkin, Southwark Park-road. Bermondsey, 


will 





you info rination concerning the Serpollet boiler. You will find 





















give 
the valve gear you name dealt with in any good recent work on valve 
gear. 

Exquirer.—You will probably -_ what you require in the ‘‘Con- 
tractors’ Price Book,” } ). de Buckingham. London: Biggs and 
Co. J“ giv : theoretical eee ation in connection with practical 
ex age es, concerning which prices are given. 

D. B. (Huddersfiek "Ess Yeu can obtain copies of all published specifica- 
tio ms at the uniform price of 8d. each, exclusive of postage, from the 
Great Seal Pateut-office, Sales Department, Quality-court, Chancery- 
Jane, London. 

W. ii. B. (Wigan.)—The principle involved is in no way A 
jtinciple is not a good subject for a patent. The det f your 
method appear to be new. It is never worth while to take out any 


patent unless the inventor is in a position to put the invention on the 
market. 

You 
introductions. 
States, would the 


would not have a chance of getting employment without 
In none of the countries you name, save the United 
pay satisfy an Englishman. The proper course to 
7 ue, if you are bent on trying your fortune, is to get some firm 

<porting machinery to send you out in charge of its erection. This 
weld enable you to look round and ascertain for yourself on the spot 
the chances you would have cf employment. 

ERRATUM. 

For the Benefit of the Artisan,” first paragraph, 
and in the eighth par: ugraph fi ‘or £6000 read 


INQUIRIES. 
FORGING MACHINES. 
Sirn,—We want the name of the maker of a forging machine similar in 
design to a Ryder's, but having a draw stroke. Onesuch was advertised, 


but we cannot find it. D. F. 8. 
November St 


ABRO. 


Page 478, in the letter 
omit the word ‘es 


£600 


itive, 


WATER-POWER ROCK DRILLS. 
We are in want of a rock-drilling machine driven by water power. 


Sir, 
readers of your valuab! le — could place such a 


Perhaps some of the 










machine before us The water pressure available would be about 
80 to 100 1b. per square inch. CROsSLET. 
November 9th. 
LEAD PENCIL MACHINERY. 
I shall t ad if any reader wil inform me where I could 
n a complete tallation of machinery, including latest up-to-date 





uction of 200 to 300 gross per diem of lead pencils. 


machines, for proc 
ith. W. A. S. 


Ne ‘orth ampton, November 1} 








MEETINGS NEXT WEEK. 
Society or Arts.—Wednesday, November 18th, at 8 p.m.: Address on 
the “ Arts, Manufactures, ~ Gomme ree of India,” by Major-General 
ir Owen Tudor Burne, K.C. C.1.E., Chairman of the Council. 
Tue INstrreTion or CIVIL Sao INEERS —Tuesday November 17th, at 
8 p.m.: Papers to be discussed, ‘‘The Ti 3ridge : Superstructure,” 
by Mr. G. Crutt-vell, M. Inst. C.E. > Mi whinery of the Tower 
sridge,” by Mr. Sam. G. Homfray, E. 
METEOROLOGICAL Soc IETY. 












Roya — Wednesday, November 1Sth, at 
30 pm.: Papers to be read, ‘‘ Report on the International Meteoro- 
gical Conference at Paris, oo gg 1896,” by Mr. William Ellis, 
-R.S. ‘Haze, Fog, and Visibility,” by the Hon. F. A. Rollo Russell, 
M.A., F.R. Met. Soc. 

Tue LysTiTuTION OF Mixtnc AND METALLURGY, Lonpon.—Wednesday, 
November 18th, at § p.m.: Paper to be read and discussed, “ Some 
Economic Features in connection with Mining on the Witwatersrand 
Goldfields,” by Mr. Edgar P. Rathbone, M. Inst., M.M., late Inspector of 


Mines, Witwatersrand. 
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THE LOCAL GOVERNMENT BOARD AND LIGHT LOCOMOTIVES. 


Tuer long-wished-for Regulations of the Local Govern- 
ment Board have at last been issued. We publish them 
on another page. We do not think that time has been 
wasted. On the 20th of October a circular was distributed 
with a set of draft regulations. This circular was 
intended to elicit the opinions of County and Town 
Councils, engineers, and Local Boards, and some delay 
was incurred in obtaining the views of those to whom this 
draft was submitted. No doubt the Regulations as 
they stand may be taken to represent a compromise. 
Major Tulloch has left no stone unturned to arrive at a 
satisfactory result. He went over to Paris and conducted 
a careful inquiry into the working of motor cars in the 
streets of that city; and he has accumulated a great deal 
of information, no doubt, which has influenced the Regu- 
lations. As these stand we regard them as being on the 
whole satisfactory. Exception may, and no doubt will, 
be taken to some of the stipulations. But it must be 
remembered that, while ostensibly they apply only to 
pleasure vehicles, the Local Government Board knew that 
they apply to what are, in plain terms, quick traffic 
traction engines; and it became very difficult to draw 
lines, and separate the vehicles into classes. Thus, for 
example, Rule 1, Article II., says that the “light loco- 
motive if it exceeds in weight 5 cwt. unladen, shall be 
capable of being so worked that it may travel either 
forwards or backwards.” No one supposes that reversing 
gear is essential to a pleasure carriage, however desirable 
it may be; but the case is quite different with a traction 
engine, and it would have been extremely difficult to 
frame a rule which would have dealt with one class of 
vehicle and left the other out. 

While we admit that under circumstances of consider- 
able difficulty the Local Government Board has done 
fairly well, we may also say that it is very doubtful 
whether many of their regulations are needed at all, or 
whether they can do any good. We may take, for example, 
the regulation determining the width of tires. In the 
old turnpike days the tolls that were paid usually depended 
on the width of tire. The wider the tire the less the 
toll, and rules now exist, no doubt, in many counties 











fixing the minimum width of tires. But nothing is 
gained by perpetuating the practice. The engineer who 
builds, and the people who use, motor cars or light loco- 
motives may be trusted not to run wheels which are too 
narrow; and the difficulty of fixing a minimum is shown 
by the fact that any weight over two tons may be legally 
carried on wheels only 4in. wide, and the regulations 
take no account whatever of the weight which the vehicle 
may carry in the shape of passengers or goods. Again, 
the wording of the clause concerning projections on the 
tire is complex and involved. It would have answered 
every purpose if the regulation had run to the effect that 
‘*no metallic projections or bosses on tires may be used.” 
This would permit the employment without question of 
wheels of the Boulton type, with projecting wood blocks. 
3ut the regulation which appears to us to be most open 
to criticism is that concerning the speed at which a motor 
car may be driven. The regulation is defective, in that 
no means exist by which the police, or any one else, can 
tell whether it has or has not been broken. No one can 
say, for example, whether a car was run at 14 
miles an hour or 15 miles an hour, and the rules of 
some Local Boards limiting the speed to 10 miles an hour 
are open to just the same objection. It appears to us that 
if, instead of fixing a maximum speed, Parliament had left 
the question open, holdingthe drivers or owners of motor 
cars responsible for damage done, just as the driver or 
owner of a horse-drawn vehicle is responsible now, every 
possible precaution to secure the safety of the public 
would have been taken. The speed regulation must in 
the nature of things become a dead letter, or a cause of 
hard swearing in the law or police courts. It is worth 
notice that while the Local Government Board permits 
speeds up to 14 miles an hour, local authorities may 
apparently limit them to so small a speed as to practically 
nullify the Locomotives on Highways Act. In other 
words the owner of a motor car may find himself in the 
course of a trip of 100 miles or so limited to various 
speeds from 2 miles an hour up to 14 miles an hour, 
according to the jurisdiction of the locality; at least that 
is the construction which we put on the following words, 
which occur in the circular referred to in the first lines of 
this article :—‘* By Section 4 of the Act alight locomotive 
is prohibited from travelling along a public highway at a 
greater speed than 14 miles an hour, or than any less 
speed that may be prescribed by Regulations of the Board. 
The Board do not propose to deal with this matter by 
the general Regulations. They think it should be dealt 
with subsequently according to the circumstances of 
different localities.’ . will be seen by referring to 
Section 2, Article IV., that no light locomotive shall be 
driven at a greater speed that 12 miles an hour, a stipula- 
tion which seems to render the parliamentary limit of 
14 miles an hour null and void. 

It is probable that questions like these and several 
other kinds can only be settled by time as experience is 
acquired; and we have good reason to believe that the 
Local Government Board will interpret its Regulations in 
a liberal spirit. It is earnestly to be hoped that the 
possessors of motor carriages will exercise great caution 
in their use, and abstain from displays of speed. It will 
be much more easy than is generally believed by in- 
ventors and amateur drivers to cause fatal accidents, and 
the occurrence of two or three catastrophes of this kind 
would go far to bring about such a revulsion of popular 
feeling as would seal the fate of the self-propelled carriage. 





LONDON WATER. 


Tue Metropolitan County Council has always regarded 
the Water Companies with disfavour. Why, is not 
very obvious. Ostensibly the Council desires to supply 
London with water above reproach at an infinitesimal 
cost; and profusely, not to say extravagantly, at all 
times and seasons. Unfortunately, however, there are 
individuals who see in the action of the Council some- 
thing which reminds them of jobs, of Tammany, and 
even of the old Metropolitan Board of Works. Be this 
as it may, the fact remains that the Council never loses 
an opportunity of attacking the Water Companies, now 
on this ground, now on that. The last onslaught is 
directed against, not the companies, but the water which 
they supply. The companies may or may not be virtuous 
for the nonce; but about the bad character of the water 
there is no room for error. Someone, it seems, had 
reason to believe that London water was very bad, so 
the Council agreed that the Council’s chemist should 
make three examinations a week for a period of six 
months, and then report. This report has just been pub- 
lished in a large pamphlet. It is evidently intended to 
make one’s flesh creep, and if it does not succeed that 
is because it a little overdoes things. There is one 
step between the sublime and the ridiculous, and the 
report is not sublime. 

It will be remembered, no doubt, that in years gone 
past Dr. Frankland, the official analyst, used to strike 
terror into weak souls by his denunciation of London 
water. On more than one occasion we took his own 
figures and showed that a really old person, say a con- 
firmed cold-water drinker, aged 120 or thereabouts, must 
have imbibed in the course of his life more than one-fourth 
of an ounce of deleterious matter. Of late years Dr. 
Frankland has found an improvement in L ondon water— 
or has he got tired of trying to frighten folk ? But nothing 
that Dr. Frankland wrote can equal the terrible things 
that Mr. Dibden and his assistants have discovered. They 
have actually proved that the water contains ‘ suspended 
matter” equal in amount to not less than 0°038 grains per 
gallon. This was very, very bad water indeed. It was 
supplied by the Chelsea Company. A man drinking the 
water at the rate of a quart per day would imbibe very 
nearly one-thousandth part of a grain of suspended 
matter per day. If, bent on a hydraulic debauch, he 
drank 29 gallons per day, he would throw into his 
unfortunate system not less than a whole grain of the 
suspended matter. The dangerous character of this may 
be imagined when we say that it is mud. We are happy 
to add that all London water is not so bad as this. In. 
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deed, it appears that when the unfiltered water in the 
river was at its worst, and the filters of the West Middle- 
sex, Kent, and New River companies were thoroughly 
out of order, the mud—we beg pardon, suspended matter 
—averaged but 0:003 grains per gallon. 
We are not ashamed to admit that we do not know 
how this fact—assuming it to be a fact—was arrived at. 
The man who can find three grains of mud in one 
thousand gallons of water possesses faith in himself 
which would move mountains. Taking it for granted, 
however, that the statement is true, it is a wonderful 
testimony to the astonishing purity of the metropolitan 
water supply. The mud is infinitesimal as compared 
with the lime and other salts contained in London water, 
which render it unsuitable for raising steam, Far from 
the facts militating against the companie3, properly 
estimated they show how tremendous will be the difficulty 
of improviag upon them. Mr. Dibden plays unwillingly 
the part of Balaam. Called in to curse, he blesses. If 
the London water contains nothing more than an infini- 
tesimal fraction of mud, we have no reason to complain. 
The County Council, however, conscious perhaps of a 
little weakness in Mr. Dibden’s report, turns us over to 
Dr. Klein. We may laugh at mud, but who so courageous 
that he will laugh at the microbe? The utmost is made 
of him, yet he suggests the turnip lantern and the 
white sheet. The Times, dealing with the report, suggests 
that very little care was taken in collecting samples of 
the water, and shows that no harmony exists between 
the numbers of bacteria and the state of the filters. 
Thus, according to Mr. Dibden, the efficiency of the 
Chelsea Company's filtration remained unaltered for the 
third, fourth, and fifth weeks covered by Dr. Klein, “ vet 
the number of microbes he found in that company’s 
water was 24,148, 2124, and 21,408 per ¢ c. for the three 
weeks respectively. In the sixth week the filtration 
became very much worse, and only began to improve again 
wfter the eighth week. Yet Dr. Klein’s figures for these 
bad weeks are 264, 15,264, and 420 respectively. In the 
fourth week the Southwark Company’s filtration began 
to deteriorate, but the number of microbes found by Dr. 
Klein was much less than in the preceding week. In 
the fifth week the filters were still worse and the microbes 
more numerous. But in the sixth week, while the 
filters had not improved, the number of microbes was 
barely one-twentieth of the figure for the week before.” 
Those who have made themselves acquainted with the 
subject know that the presence or absence of bacteria 
bears but a remote relation to the condition of the 
filters, and there is very good reason to believe that a 
“dirty”? sand filter is much more efficient than one 
which is new and clean. But the true answer to all 
this quasi-scientific farrago is found in the mortality 
tables. If London water were what the County Council 
would have us believe, the death-rate would be double 
what it is; and instead of London being the healthiest 
metropolis in the world it would take rank far 
below Edinburgh with its Loch Katrine water, 
and New York with its Croton aqueduct. In point 
of fact, neither the mud nor the bacteria are in any 
way harmful. There is just as good reason to believe 
that we inhale with each breath we draw many millions 
of bacteria as there is that each tablespoonful of water 
which we drink contains 24,000 of them. If bacteria 
could slay, then would no man, woman, or child be alive 
ina week. Far from slaying, physiologists tell us that 
they are essential to many of the operations of life. The 
ferments, it is certain, play a most important part in 
digestion ; and the phagocytes are always on the watch to 
snap up and destroy the microbe. Luckily for us, man- 
kind, even mankind dwelling in great towns, is by no 
means the frail and delicate organism with life hanging 
by a thread, that the terrorist would have us believe. 
The microbe which enters the mouth will find its first 
peril in the tonsils, thence all down the xsophagus it is 
in danger, and should it reach the stomach its destruction 
is certain, save under very exceptional circumstances. 
Water such as that reported upon by Mr. Dibden, instead 
of being bad or dangerous, is really excellent—about as 
good as it is possible for water to be—and as little likely 
as is conceivable to propagate or cause disease of any 
kind. Further, it is worth notice that the quantity of 
cold water drunk in London is a very minute percentage 
of the whole quantity supplied per head, and a small 
proportion of all the fluids drunk by the inhabitants of 
the metropolis. Plain cold water is anything rather than a 
popular beverage, and it is not too much to say that 
a hundred times as many deaths are caused in the year 
by milk as by water. We have not criticised any of the 
assertions contained in the report, we accept the figures for 
the sake of argument as substantially true; but it would be 
easy to dwell on certain points which tend to throw doubt 
on their accuracy. But this is quite unnecessary. On the 
County Council’s own showing the water is excellent. 
Even it were not, no attempt is made to show in what 
way it could be improved. If, for example, water was 
taken from such a watershed as that of Manchester, a trace 
of discoloration due to suspended matter would be found ; 
but no one dreams of regarding Manchester water as unfit 
for drinking in consequence. The mud objection we have 
disposed of. Dr. Klein’s figures taken with Mr. Dibden’s 
show that no traceable relation exists between the con- 
dition of the filters and the number of the microbes, so 
that improvement in that direction appears to be impos- 
sible. Indeed, there is reason to think that the water 
pumped out of the chalk, and believed to be the purest 
in the world, is more charged with mud than some of that 
obtained from the Thames. The report as a whole may, 
we think, be deemed as possessing no particular weight, 
and proving absolutely nothing against the companies. 
They are no doubt sinful enough in many ways, but 
they are very successful in their attempts to supply pure 
water. 


TECHNICAL EDUCATION AND FOREIGN COMPETITION, 


suaded, that Inglishmen engaged in manufacturing 
operations are as a rule densely ignorant concerning the 
nature of the work they are doing, the processes of 
manufacture, and the possibility of improving upon them. 
They maintain, logically enough, that a nation better 
equipped with scientific information must be able to 
compete in the world’s markets with Great Britain to 
great advantage. They urge this argument with per- 
sistence, and they succeed in inducing the nation to 
spend large sums on what is known as Technical Educa- 
tion. The precise connection between this technical 
education and the real manufacturing work done by 
Great Britain has never yet been defined. The rise and 
progress of this technical education craze—for it is 
nothing else—is very remarkable. It threatened at one 
time to assume the proportions of a national hallucina- 
tion. Nothing, indeed, but the strong common-sense of 
John Bull has prevented a waste of money very much 
greater than that which has actually occurred ; and now 
at last influential men are beginning to speak out, 
and a section of the press has taken upon itself to 
express some doubt that money is being spent to advan- 
tage on all the science colleges and polytechnics with 
which the metropolis and the great, and, indeed, the 
little, towns of the country are provided. So much has 
been said by ourselves on the subject, that it would seem 
that nothing is left to be said. We believe, however, that 
one fact of much significance has been entirely overlooked, 
and to this we now wish to direct attention. 

Trade of all kinds, and trade competition, are special 
subjects requiring special treatment. In the present 
day trade has little or nothing in common with the old 
system and former methods of doing business. It is 
very well understood that only those who carry on any 
particular branch of trade are in a position to speak with 
authority concerning it. Of course, it is clear enough 
that any man who reads and keeps his eves open may 
obtain more or less definite ideas concerning the general 
mercantile operations of this and other countries; the 
art of production; the methods of sale; the laws of ex- 
change ; the cause of demand, and the system of supply. 
Concerning all these and cognate subjects, it is, as we have 
said, possible to obtain information more or less detailed 
and more or less accurate. But it isout of the question 
that the possession of this general information should 
enable a man to speak or write with authority on what 
may be termed the hidden life of any manufacturing 
undertaking. To give an instance, we may take the 
credit system. Two firms equal in other respects com- 
pete; that which will give the longest credit will, other 
things being equal. do most business. The world would 
be astonished if the facts concerning the way in which 
some of our great trading concerns have been brought 
into existence, and built up step by step, were made 
known. It is no unusual thing for “ agricultural” engi- 
neering firms to give as much as six years’ credit. We 
could name one firm which, a few years ago, had sold on 
long credit no less than £190,000 worth of machinery. 
We speak of these matters simply because the mere 
mention of them may suffice to show that buying and 
selling are very different things from making or manu- 
facturing. If the truth on this point is once fairly grasped 
there will be no difficulty in admitting that even though 
technical education did all that is claimed for it, it does 
not follow that we should be better able to compete with 
Germany or France or Russia than we now are. The 
mere work of production can alone be affected by techni- 
cal education. Selling and buying are not less im- 
portant under any conditions, and are much more 
important under a great many. Now, if we ask our- 
selves who are the most extreme advocates of techni- 
cal education, we shall find that, without exception, 
they have little or no personal trade experience of any 
kind. They are men who neither buy, nor sell, nor 
make. They are for the most part teachers. Some of 
the remainder are, perhaps, shareholders in large limited 
liability companies, concerning the management of which 
they know nothing; and of the remainder, part regard 
the question as political, and make parliamentary capital 
out of it, and the residue are quite honest men, who are 
led away by a theory. 

If, now, our readers have grasped the proposition we 
have advanced, they will see that the advocacy of tech- 
nical education to be worth anything should come from 
men who are steeped to the lips in trade—men who 
understand every ramification of it, and who are in a 
position to estimate and assess at its true value each 
argument and statement that can be produced for or 
against the Technical College or the Polytechnic. But 
it is just these men who are silent. They go their way 
and take no notice whatever of the warfare that thunders 
round their gates. If they are persuaded to speak or 
write at all, they oppose technical education altogether, 
or they define the very narrow limits within which it is 
likely to be useful. The presidential address of Mr. 
Wolfe Barry is a case in point. It is part of the busi- 
ness of every civil engineer in charge of large works to 
understand the commercial aspect of the undertaking, 
and Mr. Barry has pointed out the importance of an 
education which will enable the engineer to estimate 
with certainty. This is, of course, technical educa- 
tion of a very high type. But it is not to be learned 
in Polytechnics, nor would it be of the smallest value 
to the artisan. Just now it is the fashion to use Ger- 
many as the righteous example. We are told, on the 
one hand, that German competition is ruining us, and on 
the other, that this happens only because the German 
system of training is admirable. Such statements would 
be important, and would deserve very careful attention, if 
they were made by men qualified to speak. But this is 
the weak place in the whole argument. Far be it from 
us to say a word that can hurt the feelings of any one, 
but there is a time to speak as well as a time to be silent ; 
and we say now without hesitation that the advocates 
of technical education—the men who speak in public and 
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It is not necessary to give names. The truth of whet 
we say will be admitted by everyone possessing know. 
ledge of and taking sufficient interest in, the subject 
to watch the progress of events and read what is pub. 
lished on the subject. 

lor some reasons which we are at a loss to explain, 
interest has lately centred wholly cn Germany. Next to 
nothing is heard about French or Belgian competition, 
The German manufacturer, and he alone, is beating us, 
we are informed, in every direction. Now, the technica] 
education of France is as good and complete as that cf 
Germany—French authorities tell us that it is much 
better. But we ask in vain for an explanation of the fact 
that Germany is a danger to our trade and France is not, 
We may admit for the sake of argument that this is really 
the case ; yet, if it is, it follows that something more than 
technical education is at work. That something ix no 
doubt the naticnal character, and that technical education 
appears to be wholly powerless to affect; and this agsump- 
tion of the narrow influence of technical education brings 
us back once more to the oldold question, How can techinical 
education help us? Pushed into a corner, its advocates 
assert that it is only by technically educating the magges 
that progress can be effected, and if we press for a defini. 
tion, we are told that in it, and in it alone, lies the 
means of devising new processes. Asked what it is that 
Germany has done in this line, we find that nothing can 
be suggested but certain developments of the ccal-tar 
dyes. We donot claim too much when we assert that it 
is to English-speaking people that the world owes all 
scientific progress in the arts, if we except the work of 
one or two master spirits. A long catalogue of names 
would prove but dry reading, and yet that catalogue would 
be necessary if justice were done toevery one. Technical 
education we have had with us now for many years; it has 
existed in France and Germany for a yet longer period, and 
we find to-day that Germany after all has to depend on low 
wages, and severe protective tariffs for trade success, 
The theory that the polytechnic school in which the 
studious citizen may learn a smattering of various things, 
can in any shape or way assist us to compete with our trade 
rivals of other countries is simply absurd. The notion is 
a curious survival of the old apprentice system. Then 
every worker was really a handicraftsman. We find, for 
example, that in Charles the Second’s time the watch- 
maker himself made every portion of the watch; at the 
most the division of labour extended to two persons. 
Under such conditions it is obvious that the more care- 
fully the watchmaker was taught the better. A know- 
ledge of mathematics and mechanics was essential to 
success. We may contrast this with watchmakinz in 
the present day, in which the division of labour has been 
carried to such an extent that the man who makes the 
cases does not make the hinges, and neither puts them 
together; and even this has been beaten by the American 
system, under which everything is made by machinery, 
and instead of watchmakers, we have wheel cutters, 
screw makers, or plate stampers—girls for the most part, 
who need not know more about a watch as such than 
they do about the command of a man-of-war. It may be 
said that to write against technical education is a mere 
waste of time. But this is not true. Its advocacy takes 
men on a false scent. Much may be taught and learned 
with advantage that is not taught, and large sums of 
money are diverted into the wrong channel. Beyond 
question, much should be taught to the artisan that is not 
taught; but it does not come under the head of technical 
education, and it is not to be learned in polytechnics. 
Those who wish to know more on this subject will do well 
to read a remarkable letter which was recently published 
in the pages of a daily contemporary, giving as it does an 
accurate picture of the life led by large sections of the 
German working classes. The truth, hidden by some 
strange fatality from the advocates of the polytechnic 
and technical school, is that to the scientific knowledge, 
skill, talent, and genius of a few men, the world is always 
indebted for its progress; and that as regards trade com- 
petition, those engaged actively in it must in the nature 
of things know more than the outsider and the amateur. 
When we find manufacturers ardently encouraging the 
expenditure of money on polytechnics and colleges, from 
which they can reap no credit and gain no political or 
social advantage, we may think it within the region of 
possibility that the school or the college will do good. 
But we have yet to meet with a case of the kind, in 
which the education given and the class of man taught 
were not far above the average. 
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AN INTERNATIONAL TELEGRAPH MEMORIAL. 


As far back as the middle of September, a circular was 
issued with the heading above, under the auspices of the 
Marquis of Tweeddale. An influential committee was formed, 
and a meeting was held at Winchester House, Old Brcad- 
street. A somewhat heated discussion in the correspondence 
columns of the daily press ensued. The circular stated that 
the object of the memorial was—‘‘To commemorate the 
inception and extension of submarine telegraphy, associated 
with the names of the late Sir John Pender, Sir James 
Anderson,and Mr. Cyrus Field.” It wasverypertinently asked 
why these three names should have been selected, ard tlie 
great body of inventors and others who had given the world 
ocean telegraphy be left out. Next an executive committee 
met, and after some discussion, it was ,roposed to drop the 
rames of Sir James Anderson and Mr. Cyrus Field, and to 
postpone the international memorial till 1901, the jubilee 
year of submarine telegraphy. This was carried, and then it 
was suggested that a statue should be erected to the memory 
of Sir John Pender. This was agreed to, and the executive 
committee, which was far from unanimous, reported to the 
general committee on Tuesday, and the report was accepted. 
It follows, therefore, that subscriptions for a statue to Sir 
John Pender will now be asked for. There can, of course, be 
no objection to the erection of a statue to Sir John Pender by 
his friends and admirers ; but there is a very great objection 
to the statue being regarded as in any sense or way an inter- 
national submarine telegraph memorial. It must be remem- 
bered, too, that the committee includes the names of a number 
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for example, Lord Peel took the chair, Mr. Wolfe Barry, 
the President of the Institution of Civil Engineers spoke, so 
did Lord Kelvin. It would, perhaps, be impossible to 
wet together a more influential body of genulemen. Unless, 
therefore, some special precautions are taken, it will generally 
be accepted that to Sir John Pender the world is indebted for 
submarine telegraphy, and that the Winchester House Com- 
mittee not only say this, but erect a statue to his honour in 
consequence. We feel certain that the committee does not 
mean to convey any such impression, but it will be necessary 
to take some step to make the facts plain. 


COAL. 


HERE appears to be a concurrence of important develop- 
ments just now in the chief coalfields of the United Kingdom. 
In the extreme North an attempt, which is reported for the 
moment to have failed, but of which there is a probability of 
renewal at an early date, has been made to form a Scotch 
coal ring. This refers to an effort to establish a powerful 
coal combination in the West of Scotland, the amalgamation 
embracing six of the largest producers of coal in the district. 
The capital was to be £2,000,000, divided as follows :— 
£1,000,000 in ordinary shares, £500,000 in 5 per cent. prefer- 
ence shares, and £500,000 in 44 per cent. debentures. The 
trust was to be confined to producers alone, and the idea was 
to maintain the price of coal and to present a firmer front in 
any future troubles arising out of wages disputes. This 
attempt, it will be remembered, follows the already success- 
fully established combination in the London coal trade. 
Coming now across the border, we find the miners of 
Durham and the National Miners’ Federation in conflict 
upon questions of policy. Whether Durham will abandon 
her policy of standing aloof, and join hands with the 
Federation, remains to be seen. If that county does, it will 
considerably strengthen the position of the last-named body 
in regard to the grand coup for which it is understood they 
are making preparations. Then when we come south we find 
both owners and men in Wales agitated over the question of 
the possibility of combining their forces, in order to keep 
both prices and wages at what is considered by both sides a 
satisfactory level. The Sliding Scale Committee of the 
Welsh Coal Trade Wages Board have several schemes under 
consideration, and will shortly report upon them all; the 
chief of the proposals before them being that of Mr. D. A. 
Thomas, M P., with which we dealt fully in our last impres- 
sion. 

BRITAIN'S FOREIGN BUSINESS. 


Tx months’ trading of Great Britain with foreign 
countries brings out a total of £201,091,150, an increase of 
£13,641,847, or 7°3 per cent., contributed mainly by patents 
and textile fabrics, metals and articles manufactured there- 
from, machinery and millwork, apparel, and other manufac- 
tured articles. Taking October by itself, our foreign trade 
amounted to £20,654,997, which is a decrease of £173,869, or 
0:8 per cent. This decrease is chiefly due to the heavy falling- 
off in woollen and worsted tissues for the United States, which 
market took an abnormally large quantity in October of 1895. 
The imports for the month are valued at £39,576,290, which 
exhibits an increase of £2,716,422, or 7:4 per cent: on last 
year’s total. Duty-free articles of food and drink and raw 
materials for textile manufactures furnished the chief items 
of increase. One significant feature of the large business 
under duty-free food, is the rise in the value of wheat from 
the United States—from £314,000 in October of 1896, to 
£822,000 last month—and in cotton as well, the value in the 
latter section having advanced from £1,203,000 in October of 
1895 to £2,670,000 last month. These classes of imports, 
with apples and other produce, were hurried forward as 
promptly as possible to secure gold remittances. With the 
other principal divisions of the import trade the business of 
the month has been about the same as in October of last 
year. lor the ten months of the current year the imports 
are valued at £355,926,761, which exhibits an increase of 
(15,174,179, or 4°4 per cent. The general impression is that 
the year will come out in the aggregate extremely well 
when December brings tribute to the twelve months. 


MOTOR CARS IN THE MIDLANDS, 


We commend to the attention of our readers the letter of 
our own correspondent in the Birmingham and Midlands 
district. It will be seen that he has devoted it almost 
entirely to an account of the position of the motor car 
industry in the great towns of the Midlands. Preparations 
are being made for a very large trade, and it is evident that 
there is no longer any danger that the work of supplying self- 
propelled vehicles will fall into the hands of French engineers. 
This is very gratifying. We have only to express now a hope 
that caution will be exercised in the use of the new vehicle, 
and that the safety and convenience of the general public 
using our streets and highways will be fully considered. The 
bicycle “ scorcher ” is bad enough ; the motor car “ scorcher ” 
would be infinitely more dreadful. 
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Water Supply, considered principally from a Sanitary Stand- 
point, By Professor Wm. P. Mason. Chapman and Hall. 
1896, 





Tus is a volume of some 500 pages, by Prof. Mason, 
of the Rensselaer Polytechnic Institute, America. As 
its title indicates, it is devoted to the sanitary aspect of 
the question. As the opening page contains references 
to Hippocrates and Pliny, it will be naturally taken for 
granted that the whole subject is most exhaustively 
treated from the historical point of view, and such is 
the case. After glancing at the enormous reservoirs of 
ancient times, such as that of Lake Maeris, in Egypt, 
constructed at least 2000 years before Christ,-and which 
was large enough to regulate the annual inundations of 
the Nile, the author describes the aqueducts of Rome, 
Xe. In the second chapter eighty-nine pages are devoted 
to copious extracts from various reports and papers on 
“ Drinking Water and Disease.” A consideration of the 
various methods of artificially purifying water takes up 
the third chapter, in which the Massachusetts experi- 
ments are, naturally, freely referred to. In connection 
With the subject of the natural purification of water, 
the author remarks, with reference to the rate at which 
water is purified by the action of the oxygen dissolved 
from the air, that he believes that the rate of such 
purification varies directly as the amount of sewage 
contamination. This is only in accordance with the 





latest work in England, which has shown that in a 
water but slightly aérated the absorption of oxygen is 
much more rapid than in a water well aérated; and 
that, therefore, as deficient aération always accompanies 
sewage contamination, the larger the contamination the 
faster will the water re-absorb oxygen. Rain, ice, snow, 
river and stream water, and stored water are next con- 
sidered, followed by a consideration of “ground” and 
“ deep-seated” waters. 

In the chapter on ‘‘ Chemical Examination of Water,” 
the remark is made that it is very common for water to 
be sent for analysis, while at the same time all informa- 
tion as to its source is not only unfurnished, but is in- 
tentionally withheld, with a view of rendering the desired 
report unprejudiced in character, such action is not 
only a reflection upon the moral quality of the chemist, 
but seriously hampers him in his efforts to formulate an 
opinion from the analytical results. Unfortunately, this 
practice is far too common, and cannot be too severely 
discountenanced. 

With reference to the various methods of analyses, Dr. 
Frankland’s organic carbon and nitrogen process is dis- 
missed with the remark that it is difficult, liable to error, 
and its results are not indispensable for forming a correct 
opinion on the sanitary value of a water. It is contended 
with Dr. Dupré, that chemistry indicates what may 
happen in future, and, by timely advice, may prevent the 
outbreak of disease; while, on the other hand, the dis- 
covery of disease germs in a water is only possible after 
a water has become infected. It is far from the author's 
desire to decry the value of bacteriology, but he cannot 
but feel. he says, that in their enthusiasm for the great 
triumphs of the new science, the people at large have 
gone * bacteria mad,” and are apt to expect more than 
can be furnished by means of the information now avail- 
able. Curiously enough, in a work of so thorough and 
complete a kind from many points of view, there should 
be no mention of the value to be derived from a proper 
microscopical examination of the residue almost always 
to be found in drinking waters. 

As may be expected in a work of such a nature, the 
Massachusetts reports largely figure, copious extracts 
having been made from them. Nevertheless, this does 
not detract from the value of a book which is certainly 
complete in its survey of the whole question, and is well 
worthy a place on the shelves of the sanitarian and the 
water expert. 
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HORSELESS CARRIAGE NOTES. 


THe Highways Committee of the London County Council 
has recommended the Council to approve of their action in 
asking the Local Government Board to limit the speed of 
motor cars to eight miles an hour in the county of London. 








Ir is stated that the Works Committee of the Acton Dis- 
trict Council have instructed the clerk to the Council to 
write to the secretary of one of the motor car companies 
asking for an estimate of the cost of a scavenger’s cart fitted 
with motors. 


ARRANGEMENTS have, it is said, been made by the London 
Electrical Cab Company to place a large number of elec- 
trical cabs at an early date for hire in the streets of 
London. The cabs will, it is said, be made on the Mulliner 
system ; will be four-wheeled vehicles, with a new form of 
body, which gives the rider a clear look ahead. Secondary 
batteries will be employed. 


Iv is probable that beside the fifty-four vehicles of various 
kinds mentioned below, which will start on Saturday for 
Brighton, the greater part of which will be of the well-known 
kinds, including some from France, Germany, and America, 
and some steam vehicles, there will be several of the 
unfinished and badly-considered vehicles, made by untrained 
hands, and others turned out before they are ready. The 
Motor Car Club cannot prevent these vehicles, however 
unsatisfactory, from putting in an appearance, but they must 
not be taken as any indication of the state of motor vehicle 
design. 





Ir would seem that the motor carriage has found one limit 
to its usefulness—it is of no use as an exciting adjunct to a 
Lord Mayor’s Show. Reporting on the procession of last 
Monday, the Morning Post says :—‘‘ By way of contrast the 
old coach was followed by a motor car, an unattractive look- 
ing landau, propelled by means of petroleum, which wended 
its weird and silent way amidst the jeers of the spectators. 
It was quite evident, from the reception it met with yester- 
day, that whatever career of usefulness and economy may be 
in store for the motorcar, many a long year will elapse 
before it will become a popular feature in the Lord Mayor’s 








Show.” In thus criticising the handsome motor landau, 
which every other London paper praises for its appearance 
and the completeness with which it and its mechanism was 
under control, the Morning Post unintentionally affords a 
most useful piece of evidence ; “‘ weird and silent” is good 
and complimentary. The spectators generally showed great 
interest in the new vehicle, which many thought was elec- 
trically driven. It was, however, a German build of carriage, 
with the latest form of Daimler motor, belt and spur gear, not 
chain, driven. 


THE St. James’ Gazette said:—If there had been any 
intelligent ‘labour leader’ among the London horses—a sort 
of Houyhnhnm Mr. Groh—he ought to have got up a horse- 
strike yesterday. The appearance of the motor-car in such 
a conservative celebration as the Lord Mayor’s Show might 
well have raised indignation in the equine breast. Assuredly 
it might be taken as a signal of approaching doom—or 
approaching release from the slavery of the shafts. At any 
rate, the motor car, very neatly handled, was one of the 
features of a most interesting ‘Show,’ and greatly pleased 
the multitude.” 





Tue first meet of the Motor Car Club takes place to-morrow, 
Saturday, November 14th. It will be of interest, as this is 
the first day of motor vehicle comparative freedom, to place 
on record some extracts from the instructions as to route and 
itinerary. ‘Owners and drivers of motor vehicles taking 
part in the tour should remember that motor cars are on 
their trial in England, and that any rashness or carelessness 
might injure the industry in this country. They should see 
that their motor cars appear in thoroughly good clean order, 
and are never left unattended on the route; should be fully 
provided with sufficient lubricating and motor oil ; should see 
that passengers are provided with proper protection against 
bad weather, and with light provisions; should use the 
greatest care as to speed and driving, so as not to endanger 
ordinary traffic; should treat the police and other authori- 
ties on the route with polite consideration. 

“ Pilot car.— Mr. H. J. Lawson, the president of the club, 
will drive the pilot car, from which directions will be given. 
Drivers are requested not to pass this car unless by necessity, 
so that directions may be communicated to those taking part 
in the run. A supply of motor oil—spec. 6 80— and also of 
lubricating oil will be found at the White Hart Hotel, Reigate. 
Water can be obtained at the Horse and Groom, Streatham; 
Wheatsheaf, Thornton Heath ; Greyhound, Croydon ; Wind- 
sor Castle, Purley ; The Star, Horley ; White Hart, Reigate ; 
The George, Crawley ; Black Swan, Peas Pottage; Red Lion, 
Hand Cross ; Queen’s Head, Bolney ; King’s Head, Albourne ; 
The Plough, Pyecombe; and the Black Lion, Patcham. The 
motor cars will assemble in front of the Whitehall entrance of 
the Metropole Hotel not later than 9 a.m. The club break- 
fast takes place at 9.30 sharp in the Whitehall-rooms of the 
Hotel Metropole. 

“‘ Start.—A warning by horn will be given ten minutes 
before the start, which will be also signalled by horn, and will 
take place at 10.30a.m., the cars proceeding along the Em- 
bankment and Westminster Bridge, and Lambeth Palace-road, 
Albert Embankment, Harleyford-road, Kennington Oval, 
across Clapham-road, then first to right along Brixton-road. 
From the start until Brixton is reached drivers are requested 
to keep as close order as possible, and to maintain a slow 
speed, but on leaving Brixton they are at liberty to travel in- 
dependently to the White Hart, at Reigate. A special train 
for guests of the Motor Car Club not able to find accommoda- 
tion on the motor cars has been provided. It leaves Victoria 
—London, Brighton, and South Coast Railway—at 11 a.m., 
stays at Redhill to enable guests to witness arrival and depar- 
ture of motor cars at the White Hart Hotel, Reigate, and to 
lunch. The train leaves Reigate for Brighton at 2.15. It is 
expected Reigate—22 miles— will be reached about 12.30, and 
a stoppage will be made forlunch. At 1.20 a horn will sound 
the preparation, and at 1.30 the start will take place for 
Preston Park, Brighton, At the Stamford-avenue end of the 
park it is requested that cars should stop to enable as many 
as possible to enter Brighton together. The signal to start 
from Preston Park to Brighton will be given from the pilot 
car, which will head the procession into Brighton.”’ 

“ Entry into Brighton.—The cars will proceed by London- 
road, Gloucester-place, Marlboro’-place, past North Gate, 
Pavilion—to the left—Grand Parade, Old Steyne—keep to 
the east or left—straight to the Aquarium, turn to the right 
along the Parade to the Metropole Hotel. The motor cars 
will be stored at Dupont’s stables, Waterloo-street, ten 
minutes from the Metropole. The public dinner will take 
place at the Hotel Metropole, Brighton, at 7.30p.m. Dinner 
tickets for other than invited guests, £1 1s. each person, 
including wine. The special Motor Car Club train leaves 
Brighton at 10.15 p.m.” 





The following is a list of the vehicles which are expected to 
be present. They are given in the order of procession :— 


Panhard dog phaeton. 30 Arnold Sunlight Soap van, 

Mr. Lawson’s private landau. Bentz motor. 

Panhard and Levassor, the 31 Arnold Victoria, Bentz motor. 
winning carriage at the 32 Pennington tandem. 
‘* Paris-Marseilles” race. 33 = Do. tricycle. 

The Hon. Evelyn Ellis’s pri- | 34 Do. cycle safety. 
vate carriage, Daimlertype 35 Bollee motor cycle, Bollee 


Wht = 


~ 


5 Daimler phaeton. moter car. 
6 Daimler van. 36 Bollee motor cycle, Bollee 
7 Daimler carriage, second in motor car. 
** Paris-Marseilles” race. 37 Bollee motor cycle, Bollee 
8 Panhard and Levassor, wag- motor car. 
onette. 38 Bollee motor cycle, Bollee 
9 Daimler dog cart. motor car, 
10 Daimler dog cart. 39 De Dion tricycle. 
11 Panhard and Levassoromni- 40 Do. racing tricycle. 
bus, 41 Barrie Bersey, private car- 
12 Daimler dog cart, Mulliner’s riaze. 
limited body. 42 Lutzmann phaeton. 
13 Daimler’s two-seat carriage. | 43 Duryea carriage, American. 
14 Peugeot Fréres omnibus. 44 Do. do. do. 
15 Bersey landau, electrical. 45 Riib tricycle. 
16 Bersey phaeton, electrical. 46 0. 
17 Bersey hansom, electrical. 17 Three-wheel dog cart, New 


18 Britannia Victoria, electrical. and Mayne, oil. 
19 Britannia dog cart, electrical. 48 Hunt's Panhard and Levas- 
20 Do. do. do. son omnibus. 


21 Do. Victoria do. 49 Bucknall, private carriage. 
22 Do. Bath chair do. 50 L’Hollier tricycle. 

23 Anglo-French phaeton. 51 Lormont Paris steam bicycle. 
24 Do, do. 52 Lutzmann van, Sunlight 
25 Do. do. Soap. 

26 5 


Petter’s oil motor carriage. 
Messrs. Penn’s steam car- 


riage, 


Do. do. 3 
27 Arnold sociable, Bentzmotor. 54 
28 Do. do. do, do. 
29 Do. do. do, do, 
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PUMPING ENGINES AND PLANT FOR 


YOKOHAMA DOCK. 


ON a previous occasion we illustrated and described a fine set of 
dock pumping machinery constructed by Messrs. W. H. Allen, 
Son, and Co., of York-street Works, Lambeth, for the 
Imperial Docks at Tokio. Since then commerce and ship- 
building have been coming on apace in Japan, and among 
other improvements a large graving dock, similar to those 


carried out at Yokohama. 

The necessary pumping plant for this dock has again been 
supplied by this firm, and of it we now place a description 
before our readers. The pumps are of the centrifugal type, 
having pipes 30in. diameter, and combined are capable of 
delivering between 30,000 and 40,000 gallons of water per 
minute. They have been fitted with discs 5ft. diameter. 
The pumps are driven by inverted tandem compound engines 
having cylinders 16in. and 24in. diameter each, having a 
stroke of l4in., running at a speed of 170 revolutions per 
minute. These engines are adapted for driving either singly 
or coupled together, and are fitted with variable expansion 
gear on Meyer’s principle. 

The two Lancashire boilers have been supplied by the 
same firm, each being 7ft. Gin. diameter by 28ft. long, and 
they provide ample steam for driving the pumps at full speed. 
Messrs. W. H. Allen, Son, and Co. state they now have in 
hand one of the largest pumping plants yet made, of which 
we will place drawings before our readers in due time. 








BRUSSELS EXHIBITION, 1897. 





A MEETING of the British Commission for the Brussels Inter- 
national Exhibition of 1897 was held on the 9th at the London 
Chamber of Commerce, Sir Albert K. Rollit, LL.D., M.P., Presi- 
dent, in the chair. The Commissioners present included Sir E. H. 
Carbutt, Bart., Sir Frederick A. Abel, Bart., K.C.B., Sir Hugh | 
Gilzean Reid, Sir Vincent H. B. Kennett-Barrington, M.A., Sir | 
Philip Magnus, Captain Sir Douglas Galton, K.C.B., Major Flood 
Page, Alderman Treloar, Messrs. H. de Grelle Rogier, Belgian | 
Vice-Consul, London; Edward Verspreeuwen, Belgian Consul, 
Liverpool ; H. L, Hayman, Honorary Consul for Belgium, London; | 
F, H. Landers, Consul-General for Belgium, London; J. de | 
Lorrain, Belgian Vice-Consul, Dover; W. H. Willans, Deputy- | 





| of their success was that the space they had originally taken— 
| 30,000 square feet—was insufficient, but they now had, as a result | 


| adopting this course, and they had in the absence of adequate 


a) 


PUMPING ENGINES FOR YOKOHAMA 


ALLEN, SON, AND CO., LAMBETH AND BEDFORD, ENGINEERS 























Coairman of the Executive ‘Committee; George Wigley. J.P.. 
President of the Nottingham Chamber of Commerce; Walter 
Johnson, President of Middlesbrough Chamber; Mark Whitwill, 
jun , President, Bristol Chamber; Frederick Eastwood, President, 
Huddersfield Chamber; Henry Harrison, J.P., President, Black- 
burn Chamber ; John Gunn, President, Cardiff Chamber; Jonathan 


Peate, President, Leeds Chamber; W. H. Holland, President, 
Manchester Chamber; 8. B. Boulton, George N. Hooper, A. S3rena, 
J.P., Thomas Tyrer, E. Windsor Richards, President of the Insti- 


of the latest construction in England, has been designed and | tution of Mechanical Engineers; J. F. 8. Gooday, Great Eastern 


Railway Company; William Forbes, London, Chatham, and Dover 
Railway Company; John M. Cook, Thomas Cook and Sons; 


| Arthur Greenwood, Greenwood and Batley; Henry Chapman, 


M.I.C.E., M.I.M.E., G. S. Mackenzie, Gray, Dawes, and Co.; 
Henry M. Stanley, D.C.L, M.P., J. H. Gretton, LL.M., M.A., 
Isidore Spielman, James Dredge, Executive Commissioner; and 
Kenric B. Murray, Secretary-General. 

The President, in opening the proceedings, said that the Com- | 
mission and its various executive and sub-committees might now 
be considered thoroughly organised, and they had the means of 
dealing with all points which were likely to arise in connection 
with the British Section. The prospects of the Exhibition as a 
whole were excellent, and those of the British Section might also 
be spoken of in almost the same terms. Their progress—thanks 
to the efforts of the Executive Commissioner—had been consider- 
able, and they might well hope that the result would be creditable 
both to British industry and the Commission. One disadvantage 


of negotiations, the opportunity of taking an additional 30,000ft. | 
at a reduced rate. They had therefore to consider the question | 
of means, bearing in mind that there was no prospect of an increase 
of the grant of £4000 received from Government. With the addi- 
tional space they would have the means of making a really 
creditable display of Britishfgoods, and the opinion of the Executive 
Commission Committee was unanimous that they should not limit 
their operations, but take the bolder and better course of provid- 
ing for a wider national representation. The applications already 
received, and arrangements under negotiation, would justify their 


national funds, initiated a guarantee fund among themselves which 
would provide against the unlikely contingency of the whole of the 
space not being taken up. As regards naval armaments, they had 
the certainty of an excellent exhibit ; they were also hopeful of a 
good display from the carriage and coachmaking industry, and he 
appealed to the Presidents of Chambers of Commerce in the room 
for co-operation in their respective districts. As regards the repre- 
sentation of British’art, the Executive Committee had been in 





negotiation with one of the Belgian Commissioners and leading 
Academicians here with this object, and the Commission was reaay 
to co-operate in any movement initiated by the President of the 
Royal Academy. 

Mr. James Dredge, Executive Commissioner, said that the 
British Section would be located in the best part of the building, 
next to that of France—always an admirable neighbour in any 
exhibition, He anticipated that the additional _ proposed 
would be fully occupied, and they would close the list of applica 
tions for space on January 15th. 

Mr. Peate, president of the Leeds Chamber, stated that the 
textile manufacturers in his district had combined to make a 
collective exhibit, 

Sir H. Gilzean Reid was of opinion that a special effort should 
be made to secure the presence of Birmingham manufacturers at 
the Exhibition, and, after further discussion, the Commission 
unanimously resolved, on the motion of Mr. E. Windsor Richards, 
seconded by Sir Edward H. Carbutt, to authorise the proposed 
additional space being taken and to increase the guarantee fund. 

Mr. W. H. Holland, as president of the Manchester Chamber, 


| suggested that if a meeting in his town were attended by the 


Executive Commissioner it would probably lead to a representative 
Lancashire exhibit, and the suggestion was heartily accepted. 

Various other proposals were considered and approved, and the 
guarantee list having been passed round the table, it was announced 
by the President at the conclusion of the meeting that the total 
amount guaranteed was nearly £5000. It transpired that the 
Executive Commissioner was in communication with the railway 
companies as to reduced rates for goods and fares for exhibitors 
and their assistants. : 

Meetings were subsequently held of the Executive Committee, 
and of the Sub-Committee for General Purposes, Finance, and 
Juries, 








ENGINEERING SocteTy, Kines’s CoLLecr, Lonpon.—A general 
meeting was held on Tuesday, November 2nd, when Mr. ©. L. 
Cartwright read a paper on the ‘‘ Construction and Maintenance 
of Roads.” After describing the Roman roads, their construction 
and importance, at some length, the author went on to describe 
the general condition of the roads in the British Isles before the 
time of Telford and Macadam. Mr. Cartwright then went on to 
describe the method of road making introduced by these engineer®, 
and then described the various forms of aon pavement which 
have been used, and also the kinds of stone generally employed. 
After various typical metropolitan roads had been described, 
mountain roads were considered, and the paper terminated with 
an explanation of the method of constructing and maintaining 9? 
ordinary macadamised road, 
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—— 
MR. JOHN WOLFE BARRY, C.B., F.R.S. 


In his address to the Institution of Civil Engineers Mr. 
John Wolfe Barry, its newly-elected president, makes only 
brief reference to his own work ; but as he has taken so pro- 
minent a part in great civil engineering works of the present 
generation, the publication of that address affords a fitting 
opportunity for saying something of its author, and of the 
career Which has made him president. 

The youngest son of the late Sir Charles Barry, R.A., 
architect for the Houses of Parliament and other important 
buildings, the subject of this notice was born in 1836, received 
his education as ayouth at'Trinity College, Glenalmond, Perth- 
shire, the most notable educational establishment in Scot- 
land that is formally connected with the Episcopal Church; 
and it is here worthy of mention that at the time referred to 
the College had as its sub-warden John Wolfe Barry's elder 
prother, the Rev. Alfred Barry, who subsequently became 
Bishop of Sydney and Primate of Australia. Mr. Reid is now 
principal, Mr. Barry completed his scholastic educational 
training at King’s College, London. 

In order that he might gain some experience in practical 
work before actually entering on the profession of a civil 
engineer, he took service under Messrs. Lucas brothers, 
railway contractors, London, and after a time he became 
articled to Mr.—afterwards Sir John—Hawkshaw, for many 
years one of the notable leaders in civil engineering. Under 
that gentleman he was very soon engaged as resident engineer 
on the bridges over the Thames at Charing Cross and Cannon- 
street, and on the large structures adjoining those bridges, 
and in the year 1867 he commenced prac- 
tice on his own account. 

In the earlier years of his practice Mr. 
Wolfe Barry designed and carried out, 
amongst other works, the construction of 
the Karl’s Court Station for the Metro 
politan District Railway Company, the 
Lewes and East Grinstead Railway for 
the London, Brighton, and South Coast 
Railway Company, the extensions of the 
Metropolitan District Railway to Kaling 
and Fulham, the seawall at Sandgate, dc. 

During the five years between 1879 and 
1884, Mr. John Wolfe Barry, in conjunc- 
tion with his former master, carried out 
the railway works for the completion of 
the Inner Circle between Mansion House 
and Aldgate Stations in London, includ- 
ing also the extension to Whitechapel. 
This very important piece of work 
embraced many Gifficult engineering 
problems, which seemed, however, to 
have been created in order that they 
might be overcome. 

More recently Mr. Barry designed and 
superintended the erection of St. Paul's 
Station for the London, Chatham, and 
Dover Railway Company, together with 
the iron arched bridge across the Thames 
at Blackfriars, by which a connection 
was effected between the station and the 
lines of railway on the southern side of 
the river. 

In the year 1884 the important dock 
and railway works at Barry, Glamorgan- 
shire, were commenced under the direc- 
tion of Mr. Barry and his partners as 
the engineers. The main dock at this 
rising Welsh port has an area of 73 acres 
at high water, and was opened, as may 
be remembered, in 1889. It is connected 
with the adjacent and somewhat remark 
able coal valleys by railway lines con- 
structed for the purpose. The first dock 
is believed to be the largest single dock 
in the world, its water, together with 
that of the basin, being 80 acres in 
extent. With the view of giving access 
to this great dock at Barry at all states 
of the tide, a new entrance lock, 647ft. 
long and 65ft. wide, has recently been 
completed. This lock, it may be men- 
tioned, is GOft. from the quay level. 

Further extensions of the dock works 
at Barry are now being carried out. 
They include a new dock, which will 
have an area of 40 acres at high water. 
In connection with the great dock works 
just spoken of, mention should be made 
of two large graving docks which have 
also been constructed there from the designs of Mr. Wolfe 
Barry. They are almost the only docks ever built which 
have been very profitable from the first. 

Acting under the advice of Mr. Barry, the Corporation 
of London, in the year 1885, obtained an Act of Parliament 
for the construction of a low-level bridge adjoining the Tower 
of London. That gentleman was in due course appointed by 
the Corporation as engineer to undertake the construction of 
the bridge, the late Sir Horace Jones being associated with 
him as architect. 

The Tower Bridge, as this structure has been called, is cer- 
tainly a most unique piece of constructional work. It con- 
sists of three spans—two of them being side spans of 270ft. 
each; and in the centre there is an opening span of 200ft., 


' above which there is an overhead footway, which is at a 


height of 140ft. above high water. 

The two leaves of the opening span of the bridge contain 
about, 1000 tons of steel, and are raised by hydraulic 
machinery so as to admit of the passage of vessels up or 
down the river, the time occupied in so doing being about 
14 minutes. 

During the past ten years or so Mr. Wolfe Barry has been 

much consulted by the Government on professional matters. 
Tn 1886 he was appointed to serve as a member of the Royal 
Commission on Irish Public Works. Amongst other things 
Which must be mentioned as resulting from the report pre- 
pared by the Commission, there is the recent extension of 
light railways in Ireland. 
. Inthe year 1889 he was appointed by the Secretary for 
Scotland a member of the Western Highlands and Islands— 
of Scotland—Commission, which was called into existence 
for purposes similar to those of the Irish Commission just 
spoken of, 

In the same year he was appointed by the Board of Trade 
& member of the Ribble Navigation Commission, whose 
labours resulted in settling some important engineering and 


financial questions connected with the estuary of the Ribble, 
and the approach to the town of Preston. Mr. Barry’s fellow 
Commissioners in this matter were Admiral Sir George Nares, 
K.C.B., and Sir Charles Hartley, K.C.M.G. 

A couple of years ago Mr. Wolfe Barry was appointed by 
the Board of Trade Chairman of the Lower Thames Naviga- 
tion Commission, whose report has recently been issued. 

Mr. Barry is Consulting Engineer to the Barry, North- 
Kastern, Caledonian, Chatham and Dover, Metropolitan, and 
Metropolitan District Railway Companies, the Surrey Com- 
mercial Docks Company, the Bombay Harbour Trust, and 
other public bodies. 

In 1895 he was appointed by the Government of Natal as 
their Consulting Engineer in this country, in succession to 
the late Sir George Berkley. 

Since the year 1892 Mr. Wolfe Barry, in conjunction with 
Sir Charles Hartley, has acted as a member of the Inter- 
national Consultative Commission on Works of the Suez 
Canal, to which position he was nominated by her Majesty’s 
Government. 

The eminent engineer of whom we are speaking was elected 
a member of the Institution of Civil Engineers so far back as 
1868, in which year he contributed a notable paper descrip- 
tive of the ‘‘ City Terminus Extension of the Charing Cross 
Railway,” for which he was awarded a Telford Medal and 
premium of books. 

It was in tLe year 1882 that he became a member of the 
Council of the Institution. 

He contributed another valuable paper to the “ Proceed- 
ings’ of the Institution in the year 1885. It was entitled, 


'THE INSTITUTION OF CIVIL ENGINEERS. 
THE PRESIDENT’S ADDRESS,* 
(Concluded from page 462.) 


THOUGH gas for lighting was invented and began to be used 
prior to the accession, its cheapness and universal application to 
towns and large villages mark another engineering success of the 
reign of our Queen, and lately its application to heating purposes 
is a further most important step. The use of gas in engines and 
in cooking has made such strides that, in spite of the rapid deve- 
lopment of electric lighting, the consumption of gas increases in 
London. I am persuaded that, with respect to gas as an agent 
of heat for all purposes, and of light under improved conditions of 
combustion, the fringe of the subject has only been as yet touched, 
and that a great future for it is in store, if only we can have gas 
supplied at low prices for these purposes. a, 

I have spoken of the work of engineers in railway and steam- 
ship transport, in the development of postal, telegraphic, and 
telephonic intercommunication, and in sanitation. These indeed are 
important successes ; but what a record there is for our profession 
in other labour-saving appliances—in the improvements of spinnirg 
and weaving machinery, in lace-making, in the working of iron ard 
steel, in the invention and perfecting of hydraulic machinery—the 
work and success of our valued past-president Lord Armstrong. 
Hydraulic machinery has done such wonders for the use and con- 
venience of man in every department of manufacture and trade, 
that it is almost impossible to conceive how even the limited amount 
of work of our forefathers could have been carried on without such 
convenient means of the transmission of power as the accumulator 
and high-pressure water afford. 

In the improvements in printing, again, what a difference there 
is in the past sixty years! Not only in the newspaper press, 
enormous as the strides have been, so that 
we have now nearly twenty-fold the number 
of newspapers passing through the post as 
compared with 1837, and even this gives no 
criterion of the rea! increase, for the Post- 
office authorities discourage this branch of 
their proper business, and agents and railway 








JOHN WOLFE BARRY, C.B., F.R.S., PRES. INST. C.E. 


“ The City Lines and Extensions—Inner Circle Completion 
of the Metropolitan and District Railways.” 

Mr. Barry is the author of one of the series of “ Text- 
books of Science,” published by Messrs Longmans and Co. 
It was issued in 1876, under the title of ‘‘ Railway Appliances.” 
He is also joint author, with Sir Frederick Bramwell, Bart., 
F.R.S., of a work entitled ‘“‘The Railway and the Loco- 
motive.’ It consisted of a series of lectures delivered in 
1877 at the School of Military Engineering, Chatham ; and 
it was also published by Messrs. Longmans and Co. 

The president of the Institution has long had a pro- 
fessional connection with Scotland. He holds the appoint- 
ment of consulting engineer to the Caledonian Railway 
Company, and to the Lanarkshire and Dumbartonshire 
Railway Company. For a number of years he has been 
intimately connected with the execution of the works of the 
Glasgow Central Railway, and with the extensions of that 
line eastwards by the Tollcross line, and westwards by means 
of the Lanarkshire and Dumbartonshire. 

When the Tower Bridge was formally opened in the year 
1894, Mr. Barry was made a Companion of the Order of the 
Bath. He is a Fellowof the Royal Society, a Member of the 
Royal Institution, a Fellow of the Royal Geographical 
Society, a member of the Council of the Society of Arts, 
and he holds a commission as Lieutenant-Colonel of the 
Railway Engineer and Volunteer Staff Corps. 

Mr. Wolfe Barry entered into partnership with Mr. H. M. 
Brunel in 1878, and in 1892 Mr. C. A. Brereton and Mr. A.J. 
Rarry, a nephew of Mr. Wolfe Barry, joined the firm. 








Tur Hamburg-American Line steamer Fiirst Bismarck, 
thirteen hours overdue, was towed into dock from Sandy Hook on 
Friday last, having her starboard shaft broken, whence the delay 
in her arrival, 


companies execute the bulk of the transmis 
sion of news ; but also in the production of 
every kind of literature, so that we are now 
able to buy excellent editions of all the 
works of science and of every description of 
literature for a less number of pence per 
volume than our grandfathers paid shillings. 

When one thinks of the almost complete 
disappearance of the older literatures of 
Egypt, Assyria, and Central America, and 
the large loss in those of India, Greece, and 
Rome, one might sometimes wonder if the 
results of our present boasted civilisation 
may be fated also to be some day over- 
whelmed and dark ages to spread once more 
over the world. 

We have had lately a cogent object-lesson 
of what may happen in the retrogression of 
humanity, from the success of fanaticism 
and ignorance, in the present state of the 
Soudan and Upper Nile provinces, where a 
civilisation, though only nascent and imper- 
fect, has, since the taking of Khartoum, 
been blotted out completely. We must all 
rejoice to think that so terrible a disgrace to 
civilisation is now in a fair way of being 
wiped away by the successes of our own and 
the Egyptian troops. But the fact is none 
the less true that for fifteen or sixteen years 
the countries formerly governed by Gordon 
and Sir Samuel Baker have been sunk in the 
grossest barbarism and ignorance. 

The printing press alone prevents the pos- 
sibility of a nation’s degradation having 
universal effects on civilisation at large, 
seeing that knowledge once acquired is now 
no longer the habitant of any one country, 
but reaches and belongs to humanity at 
large. 

Again, what a field has been occupied and 
cultivated within even the latter half of our 
sixty years by the electrical engineer! This 
subject is full of the greatest interest, but it 
is sufficient by itself for an address such as 
this, and I have no doubt it will be fully 
dealt with by him whom I look forward 
to welcoming as my successor. I have 
spoken shortly of telegraphs and telephones, 
and I can only further allude to and note the 
greatstrides already taken in the transmission 
of electric energy, whether it be used for 
traction, lighting, heating, actuation of 
motors, smelting of refractory metals, weld- 
ing, or for electrolysis such as in the 

roduction of aluminium or in various other 
ranches of trade. 

With regard to traction, which is a 
seductive subject for enlargement, I will 
only remark that electric traction has now 
passed through the experimental stages, and may be looked upon 
as an accomplished idea. Without entering on the question of 
its universal adaptability for railways in general we can see that 
indisputably it is eminently fitted for any undergroud railway. 
We have the facts that the South London Railway and the Liver- 
pool Railway have been and are being worked electrically at this 
moment ; that a French railway company have been working a full- 
sized train for months between Paris and Mans by an electrically 
actuated locomotive, though the electricity is generated on that 
same locomotive, and not conveyed by a conductor ; that the 
Baltimore and Ohio Railway Company of America has constructed 
and worked an electric locomotive weighing about 90 tons, actuated 
by electricity conveyed to it by a conductor ; and that thousands 
of miles of tramways are worked by the same means. No doubt 
the application of electricity to the working of heavy trains under 
the exigencies of such traffic as on the Metropolitan and District 
Railways will involve some new problems an@ require much con- 
sideration ; but for myself, I think the time has come for the work 
to be faced, and I am persuaded that, large as the necessary capital 
required may be, it will be well spent. 

Before leaving the subject.of the present developments of 
electricity, I may draw attention to the work recently inaugu- 
rated at Foyers or Loch Ness for the employment of water-power 
in the production of electricity for the manufacture of aluminium 
out of bauxite. For the production of aluminium successfully by 
this process with commercial success, a great deal of power must 
be available at a cheap rate, and water-power appears to be the only 
available source for such a purpose. The rainfall in this country, 
especially on the west coast, provides a most important agent if it 
can be stored cheaply at a high level, and both these desiderata are 
possible at Foyers, as also at other sides on the west coast. When 
we know that the rainfall at such places as Fort William, Balla- 
cludish, Cumberland, and North Wales, varies from 6ft. to 7ft. per 
annum, and that the configuration of the country renders storage 
peculiarly easy, we can see that a great future may remain for the 
use of water power, not only in the manufacture of aluminium, 
but also of acetylene and other products which may in the future 





* This address was given on Tuesday evening. Novemler 21d, at the 
opening meeting of the session by Mr. J. Wolfe Barry. 
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attain to much importance. At Foyers the working head of 
water is 350ft., and the power already developed is 3608-horse 
power, at an estimated cost per horse-power per aunum, which is 
only 25 per cent. of the cost of steam power where coal is cheap. 
Of course this is merely in a humble way what has been done by 
harnessing Niagara for commercial purposes ; but this application 
of the forces of Nature seems to me to have much promise for the 
future in this country. . 

Another most interesting subject of contemplation is the work 
of the engineer as applied directly to domestic life. I suppose 
that the invention of the lucifer match—not an engineering but 
chemical achievement—slightly before the beginning of the reign, 
but brought to mature development within its early years, was 
perhaps the greatest domestic boon of the century. An old friend 
of mine—my fishing ghilly—has described to me how, about 1839, 
he bought, in a then remote part of Scotland, three lucifer matches 
for sixpence, and exhibited them to his friends and neighbours, 
who naturally looked upon them with amazement and some amount 
of distrust as not altogether canny. The instant availability of 
light and heat was a stride of the greatest importance, and it is 
impossible to overrate it as a priceless boon for humanity. In the 
same way three most important home engineering feats, viz., the 
invention of the sewing machine, the adaptation of machinery to 
the manufacture of watches and clocks, and the invention of the 
safety bicycle, touch, and will continue to touch, the home life 
of more individuals directly and intimately than many other engi- 
neering developments of the epoch. They are, quite as much as 
trade machinery, labour-saving appliances. We scarcely now 
know of a family without a sewing machine and a good clock. 
Everybody can buy a good watch for a few shillings ; and before 
long a bicycle will, I believe, be as much one of the belongings of 
& man or woman as a pair of boots. Such inventions as these form, 
and will continue to form, part of the daily life of the population. 

For the moment we may glance at the social effects upon the 
population of England and Wales of those developments to. which 
I have referred, as embraced by the duration of the Queen’s 
reign. 

So far as the wealth of the upper and middle classes is concerned, 
one penny in the pound of income tax now produces three times 





what it did in 1842. At the same time the rate of wages for 
operatives and labourers has risen in a most marked manner, and | 
the general scale of comfort for all classes is most materially | 
higher. Pauperism has decreased in perhaps a still greater ratio, | 
so that though the population of England and Wales has doubled, | 
the gross number of paupers in receipt of relief has diminished } 
from nearly one and a-half millions in 1842 to 800,000 at the present 
time. At the same time the number of criminals has fallen from 
50,000 to about 6500. Education has made during the same period, 
though chieily since the Education Act of 1870, enormous progress ; 
so that our country, instead of being, as it was, very low in the 
scale of comparison with other countries in education, is now 
rapidly reaching the highest grade—so high, indeed, that many of us 
think that the time has come for more consideration of the pockets 
of the ratepayer, and less of teaching gratuitously subjects far trans- 
cending elementary education, the cost of which higher instruction 
might fairly be considered as beyond the duties of State-paid 
education. 

However this may be, in all these matters, and in hundreds of 
others, the comfort and well-being of all classes have improved 
enormously, and anyone now living who could, by some stroke of 
a fairy’s wand, be suddenly placed among the circumstances and 
environments of what are occasionally praised as the good old 
times, would find them particularly unpleasant, squalid, ignorant, 
and immoral. 

Approaching now the circumstances of the present year, I think 
a subject of special interest at the present moment to engineers is 
that new departure which has been authorised by Parliament, and 
which may have an important bearing on the subject of inter- 
communication to which I have alluded—I mean the Jight Rail- 
ways Act, and what may be called the Auto-Motor Emancipation 
Act of last session. 

I have little “oubt that light railways will, in many districts, 
be of great utility, and I earnestly hope for and fully expect, at 
the hands of the Commissioners appointed, a well considered 
policy. Much will depend cn the inauguration on the system on 
sound lines. I hold strongly that light railways should in all cases, 
other than where they will be independent approaches to a port or 
to a market, be of the same gauge as the standard gauge of the 
country. The traffic on these lines, with the above exceptions, 
must be dependent on the trunk or parent line, and in the nature 
of things will be small in each individual case. 

In such cases the trucks of the trunk line should be able to run 
on the light railways. The first cost of special rolling stock 
ought to be avoided, and the expenses, and the delays and 
damages due to transhipment of cattle and sheep, fruit, fish 
vegetables, and the return of manure, should be saved. Again, 
the expenses of special repairing shops and repairing staff for 
locomotives and rolling stock, and the provision of spare engines 
or stock to provide against breakdown, will be unnecessary if 
both are able readily to reach the shops of the trunk lines for 
repairs, and to be supplemented therefrom. 

So far as works are concerned, a light railway should be similar, 
but slightly superior, to the temporary lines made by contractors 
in constructing the ordinary standard lines. The rails, sleepers, 
and ballast should merely be adequate for a limited weight upon 
the wheels of a suitable locomotive, which need not be heavier for 
the wider gauge, while the earthworks may be light, as the 
gradients for moderate loads may be steep. Bridges over and 
under roads will be in most cases unnecessary, and Board of Trade 
safety appliances should be greatly simplified; but the gauge 
should be unbroken at the point of contact. One may learn a 
lesson in this respect from what a contractor does in the case of his 
service railway. However much he may cut down the cost, he is 
never sv foolish as to try to save by adopting a narrower gauge 
than the standard gauge of the country. 

Some small saving in first cost may, no doubt, be gained by the 
adoption of a narrow gauge of say, 24ft. to 34ft., instead of 
4ft. 83ft, but in almost all cases the amount saved will be very 
trifling. The Royal Commission of Irish Public Works, of which 
I was a member, had careful estimates made of the amount to be 
saved in the case of ten or twelve light railways then proposed in 
Ireland, and it was found that a most liberal estimate of the 
saving by the adoption of a 3ft. gauge, as compared with the Irish 
standard gauge, 5ft. 3in., was from £300 to £500 a mile, varying 
as the district was flat or hilly. Even the larger saving should 
not be considered in connection with the advantages of an un- 
broken gauge. Také the case of a light railway twenty miles in 
length, which may perhaps be longer than most of those which 
may have to be made. The total saving in first cost in even a 
hilly district of Great Britain may be £8000, and if we assume the 
capital be raised at 3 per cent., the annual additional interest will 
be £240 a year. The additional expenses—some but not all of 
which I have indicated, both in capital and working, as due to a 
break of gauge—will largely outweigh the additional interest, 
while the disadvantages of delays and damage of transhipment 
will remain. 

When there was a break of gauge at Bristol between the wide 
and narrow gauges of the Great Western and Midland Companies, 
an allowance in the division of the through rates of twenty miles 
was made to the company undertaking the expenses of tranship- 
ment. and farmers and cattle-dealers told the Irish Commissioners 
that they would prefer to drive cattle twenty miles rather than 
face the difliculties and damage to their stock by transhipment. 

This subject might well call for longer treatment, and I am 
well aware that there is much division of opinion upon it. I have 
also heard that some of the railway managers of the trunk 
lines will favour a break of gauge. I will venture to observe 
that where such ideas are advanced by railway managers, they 
should, in the interests of the public, be carefully scrutinised. 1 
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years have studied for, or have entered, the profession, the supply 
is likely to be at the least equal to the demand, and to caution those 
who intend entering, or are now studying for it, against confining 
themselves to the strictly professional part of the usual routine 
of education. 
and in their subsequent construction and management, in addition 
to other works of engineering, have given employment to many. 
But the principal towns are already connected by railways, or 
engineers and surveyors are now employed in projecting or execu- 
ting lines where they are yet wanted. 
professional gentlemen likely to increase / 
decrease ?” 


pressing into the profession they must not expect to find work in 
Great Britain, but in foreign countries or the Colonies. How little 
could anyone then have foreseen that, dealing with this country 
alone, the veriest fringe of engineering development had scarcely 
been touched, or that within the next fifty years upon railways 
alone the expenditure would rise from some 100 millions to the 
1000 millions at which it now stands, exceeding the amount of the 
National Debt by some 33 per cent. Again, how absurdly sanguine 
would it have been to have contemplated that in the coming half 
century the area of docks would be increased as it has been five-fold 
or more, that a dozen or more new bridges would have been thrown 
across the Thames ; that the estuaries of the Forth and Tay would 
be spanned ; the Severn and Mersey Tunnels made, the Manchester 
Ship Canal constructed ; that tramways would cover the environs 
of our large towns ; or that hundreds and hundreds of millions 
would be spent on sani 
electricai developments. 

employed ou foreign and colonial enterprises under members of 
our Institution, and one can faintly realise how immense a 
total is reached. The amount of capital expended by British 
engineers abroad no doubt justifies Mr. Walker’s advice to young 
engineers to look there for employment; butit is evident that even 
so able a manas Mr. Walker, and one so fitted, from hisintelligence 
and position, to form an opinion on the subject, could not have 
had the slightest idea of what was in store for engineering as a 


am not without suspicion that when a railway manager favours a 
break of gauge, it is because he has a dread of light railways, 
subsidised by the State or by local authorities, becoming linked 
one to another in process of time, so as' to form through routes 
in competition with the undertaking with which that railway 
manager is connected. 

Of course such an application of public money as the construc- 
tion of any such through routes is entirely contrary to the spirit 
and intention of Parliament in passing the Light Railways Act, 
and should not be allowed. But the combatting of such a result 
should be by the policy of the Commissioners appointed by Parlia- 
ment, and not by the adoption of physical means, which will 
cripple the light railways for all time. 

A very important subject for consideration also in connection 
with the Light Railways Act, and in itself, is the future of auto- 
motors as applied to the light traffic, whether of goods or passen- 
gers, to be accommodated by the proposed a railways ; and no 
engineer can read the accounts of the results attained by auto- 
motors, or have seen the machines in operation, without recognising 
their great promise for the future. 

The astonishing thing is that—seeing that about the date of the 
Queen’s accession Hancock ran his steam omnibuses regularly 
between Paddington and the City, and that Gurney and Scott 
Russell also ran auto-motors commercially about the same time, 
and that the subject has engaged the attention of engineers from 
that time to the present, resulting in various most promising auto- 
motors—it should be reserved for 1895 and 1896 to show so many 
practical vehicles. One would have thought that the force of 
invention, backed by public opinion, would have been sutlicient 
before now to have compelled an alteration of the ridiculous regu- 
lations of the Acts of Parliament now happily repealed. Those of 
us, however, who in our youth saw the old velocipedes and the 
more or less stagnation of the subject for so many years, and then 
the birth, first of the low direct action low bicycle, popularly 
known as the ‘‘bone-shaker,” then of the high bicycle, then of the 
safety bicycle, and then of pneumatic tires, may easily realise that 


we are probably now on the eve of a development of auto-motor | 


carriages and wagons which will be as remarkable and far-reaching 
as that of the bicycle itself. 

If, as seems probable, the auto-motors can accommodate much of 
the trafic to be served by light railways, and without serious 
damage to the roads, they will be formidable competitors to the 
light railways, which will have the burden of the cost of construc- 
tion and maintenance. The real advantage which the light rail- 
ways will possess, if Government be wise, will be the possession 
of an unbroken gauge, to which I have alluded at perhaps almost 
too great a length. 

Returning now to the retrospection of the past sixty years, 
which have been so peculiarly years of engineering developments 
and triumphs, it cannot be otherwise than interesting to us 
engineers to trace during the same epoch the progress of this 
Institution, which practically indicates the advance of the profes- 
sion at large. The present is again a specially appropriate time for 
such a review, for we are assembled for the first time in our com- 
pleted new home. It would be out of place for me, seeing that the 
architect is my brother, to say much upon the merits of the 
building. But I think I may record a general feeling both of the 
Council and of the body at large, of satisfaction and approval with 
what has been done on a site by no means free from difficulties, 
I think we have already proved that both for business purposes 
and study, as well as for social gatherings, we possess a suitable 
and artistic building, which compares in a most remarkable way 
with the humble premises in which in 1834 the Institution held 
its meetings, at that time described as having been a little house 
at No. 1 Cannon-row, which was not equal even to accommodating 
the small numbers then forming the Institution. 

In 1836 the total numbers on the roll of the Institution were 238, 
and the whole income of the Institution from all sources was £713. 
Now the members, associate members, associates, and honorary 
members number upwards of 6000, and counting students nearly 
7000, and the ordinary annual income of the Institution is upwards 
of £25,500. e 

In 1837 the Institution was in debt ; now our property stands at 
upwards of £100,000, included in which are the freeholds of the 
Institution premises. This result has been attained in spite of the 
facts that we spent about £20,000 on our former premises, and 
have defrayed the greater part of the cost of the new building in 
which we are assembled. These are great strides for a profession 
to make ; and civil engineering has, in fact, risen within the 
Queen’s reign from a small however promising a calling to being 
one of the main professions of this country and of the world. 
Smeaton is reported to have been the first person who adopted the 
title of civil engineer, to distinguish his work from that of our 
military engineering brethren, and formed a small confraternity 
of engineers in 1771; but the idea of the Institution did not take 
ess was made towards the 
consolidation of the profession til] 1828, when the Institution was 
incorporated by Royal Charter under Telford as president, with a 
very slender number of all classes, so small that ten years were 
necessary to augment it to 250. 

To show how little, sometimes, those who are most intimately 
connected with progressive changes realise what is going on under 
their eyes, I may quote from a presidential address of Mr. James 
Walker in 1841. In the previous ten years, the total roll of the 
Institution had increased from about 200 in 1830 to about 400 in 
1840, and this growth seemed to him, and doubtless to many 
more, alarmingly rapid. Mr. Walker gave a note of warning as 
follows :— 

‘* While I congratulate the Institution on the increase of its 
members, I ought at the same time to express my opinion that, 
from the number of young gentlemen who within the last ten 
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Mr. Walker went on to say that if young men will insist on still 


undertakings, in mining and in 
o this must be added the capital 


profession in this country alone. Our profession, I think, differs 
materially from the other professions in this—that, by its inventive 
ability and originality in the stimulation and service of trade, and 
by the increase of demand for further engineering developments 
which improved facilities for trade create, it makes the food which 
supports it. In other professions, the d ds on which, though 
of course dependent largely on trade, are much more directly pro. 
portional to population. Thus, though Iam not bold enough or 
foolish enough to prophesy, it would be unwise to anticipate an 
less progress in the coming sixty years than we have beer. able to 
chronicle in the past sixty years. There are indeed— 
‘So many worlds, so much to do, 
So little done, such things to be.” 

In connection with this subject of the future we cannot forget 
that the British flag floats over 11 millions of square miles, of 
which only a small portion is even partially developed, and is the 
symbol of government to 350 millions of people. ‘lhe population 
of Canada has increased during the Queen’s reign from 1 million 
to 5 millions, and that of Australia from 2 millions to 4} millions, 
The population of the United States grew in 100 years from 
5 millions to 65 millions, and what may be the future and even 
the near future of Canada, Australia, and South Africa, to say 
nothing of the vast tracts of the Niger Company and East Africa, 
which of course are at present in a very different condition, no one 
can predicate, though the progress of the United States is surely 
a case, at least to some extent, in point. Already the Queen rules 
directly or indirectly about one-fourth of the population of the 
globe, which is increasing and likely to increase at ratios higher 
than previously known, owing to improved sanitation and improved 
means of existence. One is apt to get lost with these figures of 
millions of our fellow-subjects, and to think for an instant that 
our own is the culminating epoch of the world’s history, and that 
over-population stares us in the face. ‘This is a merely parochial 
idea, the absurdity of which can be best realised when we remember 
that the population of the whole world can stand upon the Isle of 
Wight with an ample allowance for each individual, All these 
matters are of supreme interest to engineers, and reflect a strory 
light upon the present and future importance of our profession, 
which has, as I have said, advanced in so marked a manner in 
members, consideration, and position in the last sixty years, 
Without for one moment decrying the status of the able engineers 
who exercised their craft prior to 18:37, I think it may be said that 
the Queen’s reign has, practically speaking, witnessed the birth of 
engineering as a profession of a most important character, and 
with a great future, fulfilling duties of extreme delicacy, and bear- 
ing perhaps more responsibility in respect of life and expenditure 
than is supported by any other calling. ; ; 

I have enlarged on the subject of the exploits and triumphs of 
the engineering profession, not in a spirit of boasting, as the 
representative for the time being of a profession to which | am 
proud to belong, but with the view of pointing out the dignity of 
our calling. and the burden laid upon us thereby, as members of 
this great Institution, of not letting that dignity suffer any loss or 
disparagement in the years to come. ; 

Lord Bacon well says, ‘‘I hold every man a debtor to his profes- 
sion, from the which as men of course do seek to receive 
countenance and profit, so ought they of duty to endeavour 
themselves by way of amends to be a help and ornament there- 
unto.” 

No profession requires more education, theoretical and practical, 
and more training of the mind than the profession of a civil 
engineer, and to be an associate member, or member of the Insti 
tution, is generally looked upon as a credential of both. Are we 
quite certain that the present system of gaining these credentials 
is satisfactory’ You know the regulations of the bye-laws requir- 
ing signatures from persons having personal knowledge of the 
candidate, and vouching for his education, qualifications, and 
training. The Council exercises great care in checking and super- 
vising the papers of candidates before submitting them to ballot ; 
but in my opinion—speaking as an individual, and not as repre- 
senting any more than my own views—the present system of 
signatures, certainly so far as its being a voucher for the proper 
education of the candidate is concerned, leaves much to be desired ; 
and the burden laid upon the Council with applications for admis- 
sion, or transfer, which now number some 300 annually, is more 
than can properly be fulfilled under the present system. The 
names of proposers and seconders are of course some guarantee 
to the Deana ; bet one knows that signatures are obtained rather 
easily, and with the more facility from the expectation that each 
case will be sifted by the Council. The selection might, no doubt, 
have been made tolerably satisfactorily in former days, when our 
total numbers were only a small percentage of the present ; but 
even then much of the scientific education of a candidate must 
have been taken to a great extent on trust. It seems to me that 
if our engineers are to hold their own in the future with Contin- 
ental, American, and Colonial engineers, we must keep abreast of 
that training without which engineers in those countries are not 
considered as furnished for their paths of life. 

In connection with this subject, it isa matter of much interest 

to us to know what is the instruction given to engineers of other 
countries, and the guarantees that it has been more or less 
assimilated by those who are members of kindred institutions. 
I will only say here that I bave made it my business to gain, 
through our secretary, much recent information on these points, 
which were also investigated in 1870 at the request of the 
President and Council by our honorary member, then our honorary 
secretary, Dr. Pole. To enter into these particulars in such an 
address as this is impossible, and I must content myself by 
saying that in France, Germany, Austria, Russia, Belgium, and 
Holland the greatest attention is paid by the State to a strict 
scientific training, and that the utmost care is taken to see that all 
candidates for employment as engineers are, so far as education 
is concerned, thoroughly equipped for the work which may lie 
before them. é 7 
[ see no proper way to insure the same results being attained in 
this country except through the instrumentality of this body which 
is the representative of the profession here, and I venture to 
think that if this Institution is to retain its present honourable 
position as the acknowledged head of the engincering profession 
of Great Britain, and of Greater Britain, we should see that any 
credentials or degress conferred by us are based on undoubted 
qualifications. 
Ours is undoubtedly a learned profession, and I venture to think 
that though barristers have, with the acquisitiveness of lawyers, 
largely appropriated to themselves that adjective to the extent ot 
always speaking of each other as my ‘‘ learned friend,” the study 
necessary for a young engineer ought to be at least as complete 
as that for holding a junior brief. The Bar, and the Law Society 
for Solicitors, have seen the necessity for entrance examinations, 
which have been in full force with satisfactory results for some 
years, and no ieaders of either of these professions would dream of 
reverting to the old system under which the qualification of a 
barrister was the consumption of a certain number of indifferent 
dinners, and for a solicitor the being merely articled to a solicitor 
in practice. The case of physicians and surgeons again, great a 
are the responsibilities of those — and necessary as is the 
study of the technical literature belonging to them, combined with 
clinical and demonstrative instruction, occupies in these respects 
only the same position as that of the engineer. We have as 
instructive a mass of technical literature, and practical training 1s 
at least as necessary for an engineer as for a doctor or surgeon; 
but every medical student has to pass a whole series of examinations 
both thevretical and practical before he can be admitted to prac- 
tise his profession. 

e same remarks apply, mutatis mutandis, to the other pro- 
fessions, the army, the N avy, the Church, the civil service, archi- 
tecture, surveying, and indeed almost every walk of professional 
life. Why should we be content to accept any lower position for 
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and, in fact, to be content with lower standards, or no standard 
+ [ am aware that it is sometimes said, first, that the success 
that we have attained is a proof that our present system is not 
wrong ; but we should note that in the early days of engineering 
there was an absence of technical literature, but little recorded 
accumulated knowledge of principles and practice, and a necessary 
par on rule of thumb. Further, I think I have shown that the 
. ssont number of applications has introduced new conditions; 
P hile at the same time, we are now exposed to the competition of 
highly-educated engineers of other countries in a way which was 
formerly unknown. : 

Secondly, it is oecasionslly said that such men as some of our 
great predecessors In the profession could not have passed a 
scientific examination, and that they, as may be the case with 
fature heaven-born geniuses, would be kept out of the Institution, 
to the damage of that body and to the great loss of the world at 
] think such a statement may be made, but it cannot be 





large. ng f 
oored. Our distinguished predecessors would, I feel sure, have | 
yassed such a scientific and practical examination as would have | 


represented the knowledge of their day with the greatest ease, | 
and for the future, with the present possibilities of general and | 
technical education and instruction, any natural genius yet to | 
come will not only pass, but pass with honours, any entrance | 
examination adapted to the case of the average man. 
Let it be remembered that a pupil gets no imparted instruction | 
of a scientific character in an ordinary engineer's office. ‘There | 
are no scientific lectures for him there, and whatever science he | 
may know when he enters the Institution as associate member | 
must have been acquired before he entered an office as a pupil or | 
be gained outside office hours, The object to be gained by | 
pupilage to an engineer in practice is not to be taught science, but 
to learn the application of knowledge to the various problems 
practically brought before the eye of the pupil. 
Now, no doubt the technical schools and colleges do much for 
us, but in my judgment not enough. Youths leave them too | 
soon, and, moreover, before a man becomes an associate member | 
he ought to be able to show that he has not only had some | 
distinctly scientific education, but has known how to apply that 
education in practical dealing with the engineering problems of an 
office; for though I have enlarged on the necessity of scientific | 
training, | set a very high value on the important matter of 
practical knowledge and the cultivation of the factor of common | 
sense, both of which should form a considerable part of any engi- 
neering examination, In these latter respects I do not think we 
have anything to learn from foreign countries or from other 


| 
professions. | 

Again, as for students so for associate members. I myself am of | 
opinion that we ought not to be content, in the case of the more | 
advanced grade, with any low standard of general education, | 
mathematical, literary, historical, geographical, or linguistical. 
Of late years I rejoice that we have required examination in general 
education, as distinguished from scientific attainments, from in- | 
tending students of the Institution, and I think we may now all | 
congratulate ourselves that this step, as to which there was some | 
doubt, was taken. It tends distinctly to place our profession in its 
proper position in the first rank of professions, and | myself should 
wish to see that any intending associate member who has not 
entered as a student should be shown to possess at least those 
elements of a liberal general education, as well as technical and 
practical knowledge, which we require from students. For I hold 
that education and instruction are not convertible terms, and that 
education implies that general exercise of the mind which brings 
out the best qualities of the human understanding, and enables it 
to acyuire and assimilate special instruction. It is somewhat like 
that training of the bodily powers which we call athletics and 
gymnastics, fitting a man for the particular physical requirements 
which may in the future be laid upon him. 

The remarks I have made point unmistakably to our having 
qualifying — not competitive — examinations for our degree of 
associate member. I do not wish to prescribe any mode of 
examination, nor to attempt to decide whether we should have 
our own examiners, or, as at present in the case of students, should 
accept the certificates of recognised public examining bodies. These 
are all matters for consideration, if the principle be accepted. Nor 
do | desire to complicate the question by discussing an examination 
for the further degree of member, because I think the admission 
to the class of full member is a matter which can be more easily 
dealt with by the Council, being determined largely by the nature 
of a man’s career and his position. It may or may not be desirable 
to examine for the higher position, but I feel strongly that there 
ought to be an examination for the lower classification, by which 
course we should not only guarantee the public that every member 
of this body has had a good general scientific and practical 
training, but also confer on our brethren very great advantages 
in all respects. 

Such a procedure might or might not oblige all future members 
to pass through the associate member class, and probably there 
might be some elasticity allowed in these respects. ‘These and other 
questions are matters of detail which may be safely left for careful 
consideration, as is, indeed, the case with the whole subject. 
have no desire to endeavour to force my views on the Institution, 
but I hope they will not think I have done wrong in bringing 
this important subject prominently before them. I have rightly 
or wrongly conceived it my duty to do so from the great interest 
and affection which I have for my profession, and from my earnest 
— that it shovld advance and prosper in the future as in the 
past, 

_I cannot but think that if we neglect this subject or postpone it 
sine die, we shall find that the credentials of our Institution will 
come to be considered of little value, and that other societies may 
arise which will undertake those duties for which our unique 
position so eminently fits us. 

Permit me to say a few more words on the subject of the Bene- 
volent Fund. I have served several times on the administrative 
Committee of that fund, and I feel very strongly that the general 
body of the members do not support it as could be wished, and 
as might be expected. Oat of our 6000 members and associate 
members less than 1000 are annual subscribers. The Institution 
has increased of late years very rapidly in numbers and in wealth, 
but no corresponding increase of support to the Benevolent Fund 
has been apparent ; and, in fact, only about 16 per cent. of this 
hody assist a fund on which every member, associate member, and 
associate has a claim for assistance. None of us know when we 
nay have to call upon the fund for help ; and it appears to me that, 
with such a body as ours, a total annual contribution in subscrip- 
tions and donations of less than £2000 is a paltry amount. I hope 
during the current year that strenuous efforts will be made to 
Secure a more worthy subscription list for the support of a fund 
Which does so much good, co I hope I may have a further oppor- 
tunity of calling serious attention to the subject. 

On one other subject which touches us all very nearly at this | 
moment, I should like to say a few words, and that is the retire- | 
ment of our highly-valued friend James Forrest from the post of 
secretary. Mr, Forrest has been connected with the Institution 
for fifty-four years, and has been assistant secretary or secretary 
for forty years. He has known all the presidents with the excep- 
tion only of Telford, and has seen almost the whole of the remark- 
able rise of the Institution in numbers, wealth, and position, to 
Which I have already alluded. When he became assistant secretary 
in 1856, the Institution was considerably in debt, although the 
publication of the proceedings was in arrear. Now we — 
four expensive volumes yearly, give copies to many kindred ies, 
discharge all our liabilities, and. except when we have boen pur- 
chasing the freeholds or defraying the cost of our buildings, have 
been able to invest a handsome sum annually. We have bought in 
this way freeholds costing £40,000, shall have spent in building of 
the original and present premises upwards of £75,000, and the 
value of our stock investments amounts at the present moment to 
about £60,000, 








Very much of this management has been due to the sagacity 
and devotion of Mr. Forrest. It may truly be said of him that 
he has not only watched over the interests of the Institution 
with the greatest assiduity and with complete success, but that 
his office bas been to him a labour of love. Certainly no man 
ever devoted himself more thoroughly heart and soul to his 
a has Mr. Forrest from first to last during his long tenure 
of office, 

I will not try to say how much private friendship exists between 
so many of usand Mr. Forrest, or what sincere personal esteem 
for him is entertained by us all ; not only by those who are now 
or have been on the Council, but also by those who have been 
brought in touch with him. We and the Institution at large 
feel the loss of his advice and experience very greatly, but we 
cannot but recognise that he has amply earned some retirement 
from the arduous and persistent work which must fall upon the 
secretary of such an Institution as our own. We rejoice to know 
that he will not sever his connection with us, but will now be our 
honorary secretary. From what I know of Mr. Forrest, I will 
venture to say that his interest in the Institution will only cease 
with his life, and that, whenever we require his assistance or 
guidance, it will be as much at our disposal as has been the case 
for the last thirty or forty years. We all wish, I am sure, for 
Mr. Forrest long life, happiness, and good health, without which 
happiness is unattainable, and we have every confidence that one 
of the most valuable pieces of work which he ever did for the 
Institution was when he selected our friend Dr. Tudsbery as 
his worthy successor. 

Let me conclude by again thanking you for allowing me to 
follow in the presidency of this great Institution so many dis- 
tirguished predecessors ; let me bespeak of you support in the 
duties of the office, and let me assure you that I will do al) in my 
power to serve the best interests of the noble profession to which 
my hearers, like myself, rejoice to belong. 








LETTERS TO THE EDITOR. 


(Continued from page 4€5) 


RAILWAY SPEEDS. 
Sin,—In my letter—page 439—I asserted that in actual practice 


| drivers ignore the working time tables. To this Mr. Stretton 
| makes the absurdly irrelevant reply that under Rule 270 they 
| ought not to do so, 


Solvitur currendo; they do ignore them. 
According to Mr. Stretton’s reasoning, an assertion that English- 
men frequently swear, would be disposed of by quoting the third 
of the ten commandments, whereby imprecations are forbidden. 

Just as language is given us to conceal our thoughts, so working 
books are given us to conceal speeds. There is a common impres- 
sion prevailing amongst persons who actually travel in trains and 
time the mile-posts with stop-watches registering fifths of a 
second, that our best expresses usually take descending gradients 
at 60 to 75 miles an hour. This impression, however, derived 
from actual experience on the metals is necessarily wrong, 
because no such speeds are provided for in the working book, and 
drivers conform to the speeds there prescribed. See Rule 270. 

According to the working book, the railway appears to be laid 
on a billia-d table, or else there is no such thing as the force of 
gravity. For instance, the 12.23 from Carlisle, in my previous 
letter referred to, is supposed to climb 900ft. to Shap Summit, 
314 miles, in 36 min. For the descent of 900ft. to Carnforth, 
31} miles, it is also allowed 36min. With these and numerous 
other instances present to my mind, it seemed a charitable sug- 
gestion that the working book was compiled ‘‘ by ignorant clerks 
in asuperintendent’s office.” As, however, Mr. Stretton says it is not 
so, itis clear that in the opinion of the railway authorities the so- 
called law of gravitation is an erroneous statement of the facts of 
nature. There should be no difference in the time taken to ascend 
one of the most difficult inclines in England and in the time taken to 
descend the same. Locomotives can go uphiil just as fast as they 
can go down. I did not know this before, but am always glad to 
add useful facts to my store of knowledge. 

I bave travelled by this train on abouta dozen occasions. Except 
on one occasion, when the loss of time to Shap summit was only 
4 min., time was lost varying between 8 and 13min. The aver- 
age loss of time would not be less than 9 min. Reference to my 
notes would lead me to suppose that 44 min. were taken to Shap, 
and 28 min. thence to Carnforth. But having regard to the work- 
ing book prescribing 36 min, for both ascent and descent, coupled 
with Rule 270, it is clear that I must be mistaken, and that my 
senses and my chronograph must have deceived me, 

Mr. Stretton presumes to deny that this train makes an aver- 
age loss of time to Shap of about 6 min. It is very unwise, 
however, to commit oneself to statements of fact in respect of 
which one knows absolutely nothing. I do not suggest that Mr. 
Stretton intended deliberately to deceive you ; but it is evident 
that, having regard to Rule 270, he thought my statement 
incredible, and recklessly denied it accordingly. In future he will 
do well to avoid confusion between the actual facts of railway 
practice and the working-book fiction of what they ought to be. 

This train is supposed to pass Penrith in 19 min. from Carlisle, 
17} miles, If the first three miles of heavy ascent are done in 
6 min.—and they frequently take longer—it follows that 13 min. 
only are left for the remaining 14} miles. A glance atthe gradient 
map will show that this timing is absurd andimpossible. The daily 
loss of time between Carlisle and Penrith is 4 to 6 min. when the 
train keeps time to Preston, and rather more when the contrary is 
the case. Shap summit to Preston is booked 66 min. for 584 miles, 
but the actual time taken is 58 to 60 min., so that unless the loss 
to Shap is in excess of 6 to 8 min. the run is performed punctually. 

The question arises why certain times are maintained in the 
working book, though well known to the authorities to be absolutely 
impossible. It may be that the companies are reluctant to admit 
in express terms the precise speeds the trains have really to run. 
By timing them uphill at impracticable eam. the downhill 
portion of the journey is made to appear to be booked ata most 
moderate rate. It is known perfectly well that the times are 
fictitious, but if anything goes wrong, the company can triumph- 
antly produce the working book and Rule 270, and prove that no 
such speed as was attained was ever authorised or contemplated. 

In deference to Mr. Stretton’s wish, [ will refrain from further 
illustrations of working book absurdities, When he has dealt with 
the instance of the 12.23, it will be time enough to adduce other 
cases, but if more than one were quoted at once, he would probably 
confuse them together. I invite him next week to explain in what 
manner the London and North-Western succeed in keeping equal 
times in ascending and descending Shap with the 12.23. Locomo- 
tive superintendents will be interested to know how it is done. 
Let Mr. Stretton go by the train on half-a-dozen occasions and see 
them do it. He may finally believe that the law of gravitation is 
true, after all. Cc. 

9th November. 





Sir,—I have been much interested with the correspondence 
arising from your article on ‘‘ Railway Speeds” with reference to 
the Preston accident. I certainly share the belief of “‘C.,” viz.:— 
‘‘That what the drivers very sensibly consider, is reaching the 
terminal point of their journey at the right time, and not passing 
certain intermediate places on the road exactly at the time stated 
in the working time-tables.” In your comment on “C.’s” letter 
you say that if an accident occurred, and it was found that the 
train was in advance of the hooked time, the drivers would be 
compromised. T should say that no doubt the railway companies, 
by booking the intermediate points rather sharp, very wisely do 
away with such a possibility ; and, moreover, by having the inter- 
mediate bookings a little before the time, they ensure the signal- 
men having a clear road. Only a few days ago I said to a driver 
at Preston when I was coming north, and before I had seen “ C.’s” 





letter, ‘‘ You have lost four minutes from Crewe;” and all he 
said was, ‘‘ We shall be right time at Carlisle.” 

The secret of fast running is not excessive speed down hill, or 
rushing round curves, like the one in Preston Station, where 
for local convenience of points, &c., there is very little cant 
given to the outside rail, but the secret is this: light loads and 
ample engine power for climbing the hills. And this was the con- 
dition of the Highland express on the night of the accident. The 
drivers, no doubt, made an error in judgment—a very common 
thing for the cleverest of us to do—and were making the running 
in the wrong place; instead of making it up Shap Bank, they 
were going round an unsuitable curve faster than was desirable. 

tule 270, which Mr. Stretton points out to us, is only a very 
loose one indeed, it merely instructs a driver to regulate his 
running ‘‘as accurately as practicable.” Mr. Stretton tells us of 
the enthusiastic way in which your article was received by a 
meeting of drivers, but he does not tell us where the meeting was, 


If it was at Leicester, no doubt the men were nearly all Midland | 


men, who are not familiar with very fast runs like those performed | 


on the North-Western or Great Northern—cr even the Great 
Western, who run a very similar train from Paddington to Bath, 
as regards both time and miles, as the Wigan-Carlisle timing— 
which has since been increased ten minutes—before the accident. 
Mr. Stretton is quite right in suggesting that the locomotive 
superintendent would never permit any ‘‘impossibilities” as 
regards timing to be attempted, but I should like to know where it 
is that ‘‘ speeds of over 80 miles an hour” are ever reached, as I 
always find a difficulty in timing any train up to 60. In 
discussing questions of how soon a train in practice can get up a 
certain speed after leaving a station, it must be ascertained 
whether it has a shunting engine behind it to help it away, which 
is what is sometimes done on the North-Western when there is a 
compound engine taking the train. I do not suppose for a 
moment that the Wigan train got this assistance, as there were 
already two engines on the front of the train. 

I notice that ‘‘C.” points out what was remarked by Mr. Rous- 
Marten before the accident, ‘that the timing of the Highland 
express was comparatively slow to Rugby, leaving the fast work 
for the hardest road.” My own experience from travelling 
many thousands of miles by rail is that most of the time is wasted 
at stations. Over and over again the drivers will either run to 
time or save a few minutes, which are only to be wasted again by 
the dawdling of the platform staff at the stations. May I take 
this opportunity of asking why so much notice is taken of the 
Scotch expresses, and none of the Manchester trains. The 
journey from London to Manchester is never performed under 
four and a-quarter hours, and this—by at any rate two of the lines— 
only gives an average of about 43 miles an hour. Surely the Man- 
chester traffic is worth more attention. Manchester is about the 
only large centre which has not of late years seen an improvement 
as regards its London service. A. 

November 9th. 





GAS-TESTING LAMPS, 

Sir,—Most mining engineers will demur to the remarks of your 
reviewer contained on page 421 of THE ENGINEER of October 23rd, 
1896. 

I am of opinion that the use of a Pieler gas-testing lamp and an 
ordinary safety lamp is as simple as the use of the combined 
hydrogen oil gas-testing lamp with its attachments. I deprecate 
the use of either lamp in the probable presence of gas exceeding 
2 per cent., as either Jamp then becomes highly heated, and there 
is great danger of the gauze becoming red hot, and the flame 
passing through it. For less than 2 per cent. of gas, the Pieler 
lamp gives the best results, and they are easier to see than the 
hydrogen flame lamp. The results obtained by Professor Clowes 
with the Pieler lamp differ from those obtained by other observers ; 
but accepting bis figures, the comparative heights of the caps 
with less than 2 per cent. of gas would be as follows :— 

Round hydrogen Round Pieler 


Percentage of flame. alcohol flame. 
fire-damp. — pee cae 
Millimetres. Inches. Millimetres. Inches. 
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It would take very careful observation to detect and measure 
the difference between 0°67in. and 0-7lin., representing } and } 
per cent. of gas respectively in the hydrogen flame lamp. In the 
Pieler lamp there is an easily distinguished difference in the 
heights of the cap, which renders the lamp most useful in mix- 
tures containing less than 2 per cent. of gas. If one was careless 
of life, tests could be made with the Pieler or hydrogen lamp in 
mixtures containing higher percentages of gas. 

5, Lambton-road, Newcastle- M. Watton Brown, 

upon-Tyne, November 5th. 





INDIA-RUBBER TIRES FOR MOTOR CARS. 

Sir,—Mr. Mackenzie—page 478—is quite right about india- 
rubber tires. They are enormously dear, and last no time when 
used on the driving-wheel of a traction engine. A Scottish engi- 
neer—Mr. Thompson—showed a little three-wheeled road loco- 
motive which did wonders at the Royal Agricultural Society of 
England's Exhibition at Manchester in 1869—27 years ago—which 
did wonders on the show ground, which was grass, and dry; but 
subsequent experience showed it was not profitable. India-rubLer 
slips on wet stone. Walk ona slate flagged pavement in india- 
po ote goloshes and you will find it like walking on ice with an 
iron shoe. But the real practical objection is the high price and 
constant expense of the renewals, as a traction engine throws an 
immense strain on each inch of the rubber every turn of the wheel. 

Penithon, Radnorshire. G. A. Hate, 








THE OrE Atomic System oF GoLtp RepuctTion.—A private 
demonstration of a process of gold ore reduction was recentiy 
given by the Ore Atomic Company, and was attended by 
a number of mining experts and others interested in the 
question. The process consists in heating the quartz in the 
presence of a reducing flame in a chamber from which 
the external air is excluded. ‘The fuel is applied externally, 
the gases of combustion alone being admitted into the chamber. 
Steam is passed through the fire, in which are placed pieces of 
scrap iron, the action of the steam upon which and upon the coke 
furnace produces hydrogen and water-gas. The sulphur, when 

resent, passes off as sulphuretted hydrogen. When the ore has 
ss subjected to the action of the heat and gases for a sufficient 
length of time, which is determined by its character, it is chilled 
with cold water, which causes disintegration of the surface of the 
lumps, the fragments falling to the lower part of the chamber. 
The operations of heating and quenching are repeated until the 
lumps of ore are sufficiently reduced in size, when the contents of 
the chamber are discharged into a tank of cold water. The ore is 
now found to be thoronghly friable, so that it can be easily broken 
up by the fingers. This friable product, containing all its original 
metal, which has been more or less fused by the treatment it has 
undergone, is easily converted into a fine powder by mechanical 
means, a small power only being required for the final reduction. 
This was demonstrated at the recent trial, as was also the fact that 
the gold was all recovered from the ore which had undergone the 
process, The ore treated was Cripple Creek, and an untreated 
portion was reduced to powder and panned by an independent 
observer—a mining engineer—with the result that tloat gold was 
produced. A portion of the same ore, after having been treated 
by the process, was similarly dealt with, but the panning showed 
that there was no float gold whatever, the water being perfectly 
clean. The process, which is patented, is owned by the Ore Atomio 
Reduction Company, of Basinghall-street, London, 
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THE INSTITUTION OF JUNIOR ENGINEERS. 





THE inaugural meeting of this Institution’s sixteenth session was 
held on Friday evening, 6th November, at the Westminster 
Palace Hotel, the chair being taken by the retiring President, Mr. 
A. Denny, M.I.N.A., of Dumbarton. The preliminary business 
included the announcement of the admission of twenty-eight new 
members, the presentation of the Institution premium to Mr. 
F. J. Bancroft, of Hull, for his paper on ‘The Stability of Tall 
Chimneys,” and a cordial vote of thanks to Mr. Denny for his 
services as President, which was proposed by Mr. H. Bb. Vorley, 
chairman of the Institution, and seconded by Mr. E. Berry. Mr. 
Denny then introduced the President-elect, Mr. A. R. Binnie, 
M. Inst. C.E., who proceeded to deliver his presidential 
address, 

After referring to the beneficent character of the work of the 
engineer, mention was made of the varied nature of the subjects 
of which he should have some knowledge in the intelligent and 
successful execution of his duties, The principal portion of the 
address was devoted to considerations with respect to some of the 
ways in which water enters into and demands the profes- 
sional attention of the engineer. Source of supply, rainfall 
observations, reservoir capacity, durations of drought, dams, and 
embankments, were touched upon. Sewage works processes as 
adopted in London were alluded to, and the satisfactory results 
achieved pointed out. ‘The difficulties encountered in dealing with 
the force of water in sea works, low land reclamation, pier sinking, 
and other engineering undertakings were indicated, and in this 
connection reference was made to the construction of the Blackwall 
Tunnel, in which compressed air was employed to resist it. The 
address concluded with a tribute of honour to the pioneers of the 
profession—Smeaton, Telford, Rennie, the Brunels, and the 
Stephensons, whose works and lives would so amply repay study 
and emulation. 

On the motion of the vice-chairman of the Institution, Mr. 
Basil H. Joy, seconded by Mr. Ernest King, a hearty vote of thanks 
was passed to Mr, Binnie for his interesting address, and the pro- 
ceedings terminated with the announcement of the ensuing meet 
ing on Friday, December 4th, when a paper would be read on 
**Kleetric Central Station Working,” by Mr. P. W. MeDougall, 
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\.1.E.E., of Doptford. 








LAUNCHES AND TRIAL TRIPS. 


THe s.s. Lily, built for the Glasgow, Dublin, and Londonderry 
Steam Packet Company, Limited, was successfully launched on 
Saturday afternoon by Messrs. Blackwood and Gordon, the 
naming ceremony being performed by Miss Maclay, daughter 
of Mr. David T. Maclay, of Messrs. Maclay, Murray, and Spens, 
secretary of the company. The steamer is built of steel to Lloyd’s 
highest class, and her dimensions are :—Length, 190ft.; breadth, 
29ft. din.; dept, 14ft. moulded, with a gross tonnage of 665 tons. 
She is fitted with accommodation aft for forty saloon passengers, 
also with steerage and deck accommodation ; is arranged for the 
carriage of cattle and cargo between this country and various 
Irish ports, and has water ballast fitted under the forward and 
after holds sufficient to bring her to a suitable trim in any condi- 
tion of loading. After the launch the steamer was brought into 
Messrs. Blackwood and Gordon’s wet dock to receive her engines, 
ldin., 244in., and 40in., by 30in. stroke, and suitable boilers by 
the same makers. The Lily is fitted with all modern appliances, 
including a complete installation of electric light. 

On November 4th there was launched, complete, from the ship- 
building yard of Messrs. Wm. Simons and (o., Limited, Renfrew, 
a powerful twin-screw hopper dredger, constructed to the order of 
Messrs. W. Hill and Co., for dredging operations at Devonport. 
The vessel is of the following dimensions:— Length, 200ft.; breadth, 
37ft.; depth, 15ft. Gin. The gearing is specially adapted for the 
removal of rock and the buckets work toa depth of 46ft. below 
water-level. She is propelled by two pairs of compound surface 
condensing engines, capable of driving her at a speed of eight 
knots per hour. The vessel is fitted with electric light, to work 
night and day. On leaving the ways she was named Cornwall 
by Miss Anna Davidson, Bellevue-crescent, Edinburgh. The 
Cornwall proceeded down the river on Thursday, and underwent 
dredging and steaming trials on Friday, when, with a load of 
700 tons of dredgings in its hoppers, a mean speed of 8} knots was 
obtained at the measured mile on the Gareloch. The Cornwall 
will proceed early next week to Plymouth, where she will be set 
to work on a rock removal contract for the Admiralty by the 
owners, Messrs. Wm. Hill and Co,, London and Gosport. 

On Friday, November 6th, Sir Raylton Dixon and Co. launched 
from their Cleveland Dockyards, Middlesbrough, the handsomely 
modelled mail and passenger steamer Leopoldville, built for the 
Compagnie Belge Maritime du Congo for their traffic from Antwerp 
te the West Coast of Africa. The dimensions of the vessel are :— 
Length, 364ft.; beam, 44ft.; depth moulded, 26ft. Accommoda- 
tion will be provided in most spacious and handsomely fitted cabins 
for one hundred first-class, and sixty second-class passengers, with 
large dining-room, panelled in marble and inlaid woods, in house 
on deck. The first-class smoking-room, second-class smoking- 
room, and cabin entrances will be most elaborately fitted and 
decorated, and the vessel will be lighted throughout with the 
electric light. A powerful refrigerating machine, with large cool- 
ing chamber, will also be provided for the conveyance of fresh 
meat, provisions, kc. The speed of this vessel will be 13 knots an 
hour, and triple-expansion engines will be fitted by Messrs. Thomas 
Richardson and Sons, Limited, Hartlepool, having cylinders, 27in., 
43in., 72in, by 48in. stroke, supplied with steam by three large 
boilers fitted with Howden’s forced draught, &c. &c. On leaving 
the ways the vessel was named Leopoldville by Mrs. H. W. F. 
Bolckow. This is the third vessel built by Messrs. Dixon for the 
same service, 

On Tuesday morning, November 3rd, the steamship Mayo, 
a turret steamer of Doxford’s patent type, built by C. S. Swanand 
Hunter, Limited, of Wallsend, for the Compania Bilbaina de Navega- 
cion, of Bilbao, proceeded to sea for her trial trip. This vessel is 
280ft. between perpendiculars by 38ft. beam and 2%ft, 9in. to the 
barbour deck, and has been designed to carry a deadweight cargo 
of over 3000 tons on 17ft. 10in. draught. The machinery consists 
of a set of triple expansion engines, built by Messrs. William Dox- 
ford and Sons, with cylinders 2lin., 35in., and 57in. by 39in., with 
two large steel boilers workiog at 160]b. pressure. The deck 
machinery consists of four powerful steam winches, steam steering 
gear, steam windlass, large horizontal multitubular donkey boiler, 
a!l carefully arranged for handling the vessei and cargo in the most 
expeditious manner. The compasses having been adjusted, the 
steamer proceeded for a run out to sea, and in spite of the heavy 
weather succeeded in effecting a very creditable performance as 
regards speed and handiness. Among the gentlemen present were 
Captain Don Antonio Uribe, the superintending captain for the 
owners; Mr. Hopper, of Messrs. William Dickinson and Co., New- 
castle, the local agents for the Compania Bilbaina de Navegacion ; 
Mr. Larrauri, the company’s superintending engineer. The ship- 
builders wsre represented by Mr. Rowland Hodge, and the engine 
builders by Mr. H. Harrison. After a satisfactory trial trip the 
steamer headed for Rotterdam, after which she will proceed to the 
Danube to load a cargo of grain. 

On Thursday, November Sth, Furness, Withy, and Co., Limited, 
launched from their Middleton Shipyard, Hartlepool, a large steam 
screw steamer, built to the order of J. Lockie, Esq., Newcastle-on- 
Tyne. She is a fine type of the modern cargo boat, measuring 
over 350ft. in length, and built throughout of Siemens-Martin 
steel with a large measurement and deadweight capacity, and built 
to the highest class at British Corporation. The vessel is of the 
single deck type with poop, bridge, and forecastle. The holds 





are fitted with iron grain divisions, and all decks, deck erections, 


skylights, bulwarks, bulkheads, &c., are constructed of steel and iron. 
There is a cellular double bottom fitted all fore and aft, for water 
ballast, the after peak being also available asa tank. The greater 
portion of the plates are in 24ft. lengths, making the structure of 
the ship very strong. Five steam winches, donkey boiler, patent 
steam steering gear amidships, screw gear aft, direct steam patent 
windlass, stockless anchors hauling into hawse pipes, and other 
modern appliances, are fitted for the handy working of the vessel. 
The saloon and cabin, providing accommodation for the captain, 
&e., are handsomely finished in polished hardwood. ‘The steamer 
will be rigged as a two-masted fore and aft schooner, and has been 
constructed under the supervision of Mr. W. Stevenson, on behalf 
of the owner. She will be fitted with triple-expansion engines 
of massive design. with every provision for economical working, 
by Messrs. T. Richardson and Sons, Limited, Hartlepool. On 
leaving the ways she was named Apollo, by Mrs. Liddal, of Jesmond. 

The s.s. Keelung, launched on the 4th inst. by Messrs. Jos. L. 
Thompson and Sons, Limited, of the North Sands Shipbuilding 
Yard, is built to the order of the Osaka Shosen Kabushiki Kaisha, 
of Osaka, Japan. She is the first Japanese vessel built direct to 
the order of a Japanese firm by Messrs. Thompson. She is 262ft. 
long, by 35ft. beam, by 23ft. depth moulded, and is built on the 
spar deck rules to Lloyd’s 100 Al class, under special survey. ‘The 
vessel has a poop containing spacious accommodation for twenty- 
four second-class passengers. The bridge amidships is fitted for 
the accommodation of first-class passengers at the forward end, 
with a large saloon in the centre. At the after end of the bridge 
accommodation is fitted for the officers, engineers, mess-room 
scullery, bath-room, &c. On the top of the bridge at the forward 
end is fitted a large chart-house and captain’s room. The fore- 
castle is fitted up for the accommodation of the seamen, firemen, 
and petty officers. The engines and boilers were constructed by 
Messrs. John Dickenson and Sons, Limited, of the Paimer’s-hil! 
Works, Sunderland, the cylinders being 21}in., 36in., and 49in., 
by 39in, stroke, supplied with steam by two multitubular boilers 
constructed to work at 1801b. pressure. The vessel is built tomeet 
the Board of Trade requirements for a passenger certificate, and 
is throughout constructed to meet the requirements for the special 
trade for which she is intended. ‘The launch was most successful 
in every way, the naming being performed by Miss May Thompson, 
daughter of Mr. Robert Thompson, the managing director of 








| Messrs, Joseph L, Thompson and Sons, Limited. 

| The new paddle steamer recently launched at the yard of Messrs. 
| Cockerill, at Hoboken, will complete the tleet of magnificent 
| vessels provided by the Belgian Government for their cross- 
Channel service between Dover and Ostend, Omitting two reserve 
vessels, this tleet already includes eight steamers, whose speed 
ranges from 19 knots to 22 knots. The new vessel, which has been 
named the Princess Clementine, is constructed on substantially the 
same lines as the Marie Henriette, which, coming from the same 
builders three years ago, attained at her trial trip upon the Clyde a 
speed of 22°2 knots per hour. The Rapide, which followed last year, 
was considerably shorter, though little less in beam, than the Marie 
Henriette ; but in the Princess Clementine a return has been 
made to the more ample dimensions of the latter, while in point of 
speed Messrs. Cockerill have guaranteed that the new boat shall 
accomplish on her trial trip not less than 22 knots per hour, which 
will place her in front of all existing paddle steamers in this or any 
other country. Her exact measurements are : Total length, 351ft. ; 
length atthe water-line, 339ft.6in. breadth inside thepaddle-boxes, 
37ft. 10in.; breadth, outside the paddle-boxes, 77ft. 7in. ; depth, 
from keel to upper deck, 23ft. Zin. Built entirely of steel, the 
Princess Clementine possesses three complete decks, in addition to 
a large upper navigating deck 23ft. above the water-line. A 
portion of this deck will in fine weather be open to saloon 
passengers, who will thus secure the advantage of a second spacious 
promenade. In her internal fittings and appointments, the new 
steamer will be by far the finest in the fleet ot the Belgian Govern- 
ment. Her first-class restaurant, 66ft. long, bas seating accommo- 
dation for 112 passengers. On the lower promenade deck are a suite 
of luxurious state-rooms, twelve private cabins, and a smoking-room. 
Careful attention has been paid to ventilation, and in cold weather 
the comfort of passengers will be maintained by the heating of 
the whole of the saloons and private cabins on the hot-air principle. 
The engines will develope $500-horse power, steam being furnished 
by eight Serve tubular boilers, Sixteen auxiliary motors will 
complete the machinery, one being attached toa dynamo, which 
will supply electric hght throughout the steamer. Messrs. 
Cockerill have undertaken to deliver the Princess Clementine 
early in the spring of next year, and it is arranged by the 
Government that the trial trips shall be made on the Clyde. 

On Saturday afternoon last an event of some importance in 
the shipping world as indicating the progress and tendency of 
naval architecture, as regards cargo-carrying steamers of the most 
advanced type, occurred in the launch from the yard of C, 8S. 
Swan and Hunter, Limited, Wallsend-on-Tyne, of the very large 
steamer built by them for Messrs, Elder, Dempster, and Co., of 
Liverpool, for their genera] cargo and cattle trade from America 
to European ports. This steamer, which is called the Milwaukee, 
has been specially designed and constructed for this trade. Her 
dimensions are 484ft. over-all, 470ft. between perpendiculars, 56ft. 
beam, and 42ft. 3in. depth, moulded to the awning deck. She is 
built to the highest class at Lloyd’s on their three-deck rules, with 
scantlings in many instances considerably above the rule require- 
ments so as to stand heavy Atlantic weather. The upper deck is 
completely flush, with the exception of steel houses amidships, in 
which the captain, officers, and engineers will be accommodated, 
and a steel steering house aft. The crew, including firemen, petty 
officers, as well as cattle men, will be berthed forward in the top- 
gallant forecastle. Amongst other purposes, it is intended to 
convey cattle in the tween decks. These will, therefore, be fitted 









with a complete outfit of cattle stalls, water service, &c., as 
required, For rapidly handling the enormous cargoes which will 
be carried in the steamer a large number of hatches, with twelve 
extra powerful steam winches and side derricks, with ample and 
powerful gear, will be supplied. The deadweight cargo will be 
11,506 tons, whilst the measurement cargo which can be carried 
wil! amount to over 18,000 tons, in addition to about 700 tons of 
permanent bunker capacity. The propelling machinery is being 
built by the North-Eastern Marine Engineering Company, Limited, 
of Wallsend, and consists of a set of triple-expansion engines, with 
cylinders 28in., 46in., and 75in. diameter by 54in. stroke, with 
three large boilers supplying steam at 180 lb. pressure, and 
fitted with Howden’s system of forced draught. Manganese bronze 
propeller blades and See’s ash ejector and other fuel and labour 
economisers will also be fitted in this steamer. The winches will 
be supplied by Messrs. John Lynn and Co., of Sunderland ; the 
windlass and capstan by Clarke, Chapman, and Co., Limited ; 
the steam steering gear by Messrs. Davis and Co., of London. 
The vessel will also be fitted throughout with an installation of 
electric light, and with Campbell’s patent self-adjusting accommo- 
dation ladders, &c. The launch was witnessed by a very large 
number of spectators. On leaving the ways the steamer was 
named the Milwaukee by Mrs. Thomas Hudson Bainbridge, and 
immediately on her being released the huge vessel glided slowly 
and safely into the water, and was afterwards taken in charge by 
the tugs down to the North-Eastern Marine Engine Works, where 
she will receive her machinery, the company afterwards adjourning 
to the.new drawing offices of the builders, where refreshments 
were served. It is expected that the Milwaukee will be delivered 
early in December, ‘I'he builders have in hand a sister steamer to 
the Milwankee, to the order of Sir Christopher Furness. 

he Inyah, the latest addition to Messrs. John 'l’, Rennie, Son, 
and Co.’s direct Natal line, and built by Messrs, Hall and Russel 
and Co., of Aberdeen, was taken for final trial at sea on the 
Slst ultimo. She is 321ft. long, 40ft. beam, and 24ft. 7in. deep 
with 2550 gross registered tonnage. She is built of the spar deck 
type, having long bridge amidships, topgallant forecastle forward, 
and long deck house, with shelter deck for passengers accommoda- 
tion aft. She has a double bottom constructed on the cellular 
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principle, and is fitted with water ballast tanks under tho fore 
main, and after holds, Her deck machinery throughout is of the 
latest pattern, and arranged for quick handling of cargo ang os 
dealing with heavy machinery. ‘The steam steering gear is 
connected direct to the rudder head and designed with a view to 
absence of noise, rattling of chains or vibration of rods being 
entirely done away with. She is fitted up for a considerably 
number of first and second-class passengers, having saloons aft ser 
also amidships, with smoking and music saloons. Her passenger 
accommodation is of the most tasteful and comfortable descrip. 
tion, There are large state rooms in close proximity to the 
saloons fitted out for family parties, also others’ suitable 
for two or four passengers, State rooms are constructed amid. 
ships on deck, and also under the spar deck to suit jj 
tastes, fitted with iron beds, spring mattresses, folding Jaya. 
tories, electric lights, and also electric heaters, bells, and all 
other means for providing comfort for passengers of either sex at 
sea. Baths are fitted both amidships and aft with hot and colq 
water; ice house, hot press, stewards’ stores are most conveniently 
arranged, and linen and drying rooms heated by steam, bakers 
cooks’, and stewards’ accommodation has been amply provided: 
The first-class saloon extends the full width of the ship, and js 
most tastefully decorated. ‘Three tables run along the room 
capable of seating the whole of the passengers at the same time, 
The sides are panelled in polished marble, many different colonrs 
being used, and enriched with gilded ornament. Lounge seats. 
sideboards, bookcases, and fireplace, finished in different colours of 
marble, are arranged with a well in the centre, giving a full height 
of about 18ft. and direct light from the skylight, and the cffect at 
night, when the electric light is used, is excellent. The 
navigation of the ship has been equally carefully considered, 
The captain’s room and chart room are arranged immediately 
below the bridge. Two of Lord Kelvin’s patent cor ‘ 
are fitted, and also his sounding machine, in addition to t} 
usual complement of compasses and other navigating appliances, 
The machinery has been constructed by the builders, triple-expar 
sion engines having cylinders 24}in, and 4Q4in. and in. by 45in, 
stroke, driving a solid bronze propeller, and supplied by steam 
from two large double-ended boilers, working at 1801b. per s:juare 
inch are fitted. Auxiliary machinery for heating feed-water and 
water for baths, distilling water for the machinery and als for 
baths, drinking, or cooking purposes, filtering feed-water and 
drinking water, pumping water at all pressures for sanitary and 
washing purposes, or in case of fire ; et other detail machinery is 
also supplied, all being carefully thought out with a view to pre 
venting chance of inconvenience, or risk in case of failure to auy one 
part. Apowerfuldynamo capable of performing its duty with ample 
margin, and of illuminating the decks fore and aft is fitted, together 
with many other details which the long experience of the owners has 
suggested. The trial at sea was eminently satisfactory, every- 
thing working with the most perfect smoothness, and without the 
slightest hitch ; and Mr. George Rennie, the senior partner in th: 
firm, proceeded to London in the ship with a party of friends, 
attended by one of the partners of his firm of consulting engineers, 
Messrs, Flannery, Baggallay, and Johnson, of London and Liver 
pool, the machinery being well tested on the run round, and being 
run at full speed throughout indicating considerably more than 
2000-horse power. She is now in London, and will sail on her 
maiden voyage in the course of a few days. 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


ON ’Change in Birmingham to-day—Thursday—a good business 
was done, the market being well sustained by the American Presi- 
dential Election and by the favourable Board of Trade Keturns. 
Open market quotations were as a rule unaltered upon those given 
in this letter last week, though here and there a slight rise was 
demanded. 

The circumstance that on Saturday, the 14th inst., the new Act 
as to Locomotives on Highways comes into operation is causing 
particular attention to be paid just now to the position and 
prospects of the auto-car building industry in the Midlands, upon 
which point some interesting information is this week available. 

Birmingham, Coventry, and some of the other Midland towns are 
making preparations in earnest to supply the large demand which 
it is expected will be developed in the early future for motor cars. 
One motor car carrying five passengers in which the motor is a 
petroleum engine with electrical ignition, and which was made on 
the premises of T. B, Barker and Co., Scholefield-street, birming 
bam, bas during the last three months travelled some hundreds of 
miles through the seats and suburbs of that city. The Warwick 
shire County Council have fixed the maximum speed at which auto- 
cars shall be allowed to travel in the area under their control at 
ten miles an hour. As to Birmingham, auto-cars have for some 
time been permitted to travel at a maximum of four or five miles 
an hour ; and the Watch Committee at its next meeting will pro 
bably officially recommend some maximum speed for the sanction 
of the City Council, 

The price list of a local company shows the cost of a horseless 
parcels delivery van to be £150, whilst a brougham costs £300, a 
landau £260, a four-wheel dogcart £240, and a char-a-banc for 
twenty or twenty-four persons, £340. A good many inquiries 
have been received in the district for light delivery vans. 

The Anglo-French Motor Carriage Company, which already has 
works at Paris and Maidstone, has taken the old premises of the 
Battery Company in Digbeth, Birmingham; men are at work 
fitting up the necessary machinery, and it is hoped that operations 
will be commenced at the end of December, and that by March 
ten complete cars will be turned out per week, and 100 hands 
engaged. All sorts of motor cars will be built, both for pleasure 
and business. This company is an amalgamation cf L’Hollier, 
Gascoigne, and Co., which was formed in August with a capital of 
£300,000, and it has acquired the rights to build the “ ltoger 
mechanical carriage, of which the inventor is M. Emile Koger. 
The motor is horizontal, the fuel is rectified petroleum, and the 
ignition of the charge is electrical. The average cost of running 4 
carriage capable of accommodating four persons is estimated at 
1}d. per mile. ’ 
Mr. W. H. Dankley, Jamaica-row, has invented a motor which 
has been applied successfully to a light carriage, and he has 
accepted an order to build a horseless omnibus for use in Birming- 
ham, He claims that his invention is the first horseless vehicle 
in the country to be driven by coal gas, A gas compressor will 
be supplied with each vehicle, and the gas is stored in cylinders 
underneath the seats. In a vehicle to carry twenty people, the 
weight of the motor would be about 34 cwt. A carriage for 
two people can, he estimates, be run for sixty miles for 2s. 0d. 
The carriage he has already built has been run at the rate of 
fifteen miles per hour, and the motor is an ordinary type of gas 
engine, ; 
Several other firms in Birmingham are understood to be experi 
menting with motors, and firms in Birmingham and Redditch ar‘ 
doing a large trade in the manufacture of motor components. 
With regard to Coventry, the British Motor Company took over 
a few months ago the old mills of the Coventry Cotton Spinning 
and Weaving Company, and has put down a good deal o! 
machinery, and draughtsmen and pattern makers are already 
engaged, so that actual building will be commenced shortly. 
‘his company’s machine is driven by the Pennington moter, Mr. 
E, J. Pennington being an American gentleman, who is one of the 
leaders of the enterprise. Several engineers in different parts of 
the kingdom have taken out licences for its manufacture, and the 
demand is so considerable that an assured market already for 500 





machines has, it is said, been secured. The type of Pennington 
vehicle at present being prepared for is a combination of cart an 
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weighing about 24 cwt., and accommodating four persons, 
The cost is referred to as comparatively moderate. Mr, Pennington 
ig also organising a regular service of auto-omnibuses between 
Birmingham, Coventry, Kenilworth, and Warwick. He has 
ordered from T. Coulthard and Co., of Preston, twenty-four motor 
cars, each to hold sixteen people, and these will shortly be ready, 
and will begin running next spring. At the same time six other 
cars are to be put on the road between Charing Cross and Hampton 
Court. It is intended to charge half the third class fares charged 
by the railway companies. : , a 

he Daimler Motor Company, at Coventry, is very busy. The 
company have received 4 applications from all parts of the 
world. A large quantity of machinery has been put down, and 
the equipment of the works when complete will cost £20,000. 
About 200 people are engaged and are all working overtime, and 
sometimes all night. The capacity of the works is seven per week 
at present, and a four-seated carriage costs about £250. 

‘he Humber Company is continuing experiments with the 
Bollee motor. The recent fire at Coventry has hindered progress, 

The Horseless Carriage Company is preparing for a start at 
Draper's Mills, and will probably commence operations in a few 
weeks. A number of hands have already been engaged. 

The New Beeston Cycle Company, of Coventry, is perfecting 
the De Dion motor cycle. The cylinder is 34in. in diameter, and 
the length of stroke is 4in. The motor is driven by gasolene, and 
makes 1000 revolutions per minute. The cylinder is cooled by 
radiation by large exterior concentric rings, so as to save the 
weight and trouble of water. The working parts are covered in 
in an aluminium case and run in oil, The charge is ignited by an 
electric spark. The cost of running is stated at under 4d. a mile. 
he machine is fitted with Beeston tires, hollow rims, and tangent 
spokes. Although prices cannot yet be quoted, it is stated that 
the demand ‘“‘is so extraordinary that if 10,000 machines were 
ready they could be sold to-morrow.” The new works will be 
completed in a few months, and the output is then expected to 
reach 100 a week. This company has also acquired the patent 
rights in another motor known as the ‘‘ Alexandre Damas,” 


tricycle, 








NOTES FROM LANCASHIRE, 
(From our own Oorrespondents.) 


Munchester.—There was again a very strong market at the 
Manchester 'Change meeting on Tuesday. Although not much 
business was coming forward from really large buyers, who are 
mostly well covered, there was a fairly active inquiry generally, 
and this was specially noticeable on the part of some of the 
merchants, who are evidently anxious to cover. The market is 
gradually, in fact, getting into the position that makers are 
decidedly less eager to sell than buyers are to place orders, the 
belief generally prevailing that prices have not yet by any means 
touched their highest point, with the result that there is a dis- 
inclination on the part of producers to enter into engagements 
for forward delivery. On most brands of pig iron offering here 
there has been a further advance of quite 6d. per ton, as compared 
with the quotations of last week. 

Lancashire foundry is still quoted 47s. 6d., less 24, delivered 
Manchester, but makers are cautious about booking. ‘ihe leading 
district brands are, to a considerable extent, practically out of the 
market, makers being so heavily sold that they do not care about 
booking further. Lincolnshire foundry is now quoted 45s, net, 
delivered here, as the minimum, with no large quantities to be 
bought at this figure, whilst Derbyshire foundry ranges from 47s. 
up to 50s. net, delivered, the latter figure being quoted by makers 
as a prohibitive price where they prefer not to sell at all. Forge 
qualities of Lincolnshire are now quoted about 44s, 2d. net, 
delivered Warrington, with local makers’ prices also on about the 
same basis. In outside brands good foundry Middlesbrough 
averages 48s. 4d, to 483. 10d. net, delivered by rail Manchester, 
and 47s. 6d. delivered Manchester Docks, with Scotch iron about 
5ls. to 51s. 6d. for Eglinton and Glengarnock, net prompt cash, 
delivered at the Manchester Dock Quays, 

In the manufactured iron trade, although makers have not made 
any further quoted advance in their list rates, they are declining 
to book forward at present prices, and in most cases their books 
are so full that they can entertain only a very limited weight of 
business for anything like early delivery. Lancashire bars are firm 
at £5 153. as the minimum for immediate delivery, and North 
Staffordshire qualities £6, sheets are steady at £7 5s. to £7 7s. 6d., 
and hoops £6 53. for random, to £6 103. for special cut lengths, 
delivered Manchester district, with 23:.6d. less for shipment. 

The position in the steel trade is also steadily gaining strength, 
and prices have shown a very substantial upward move, especially 
in manufac‘ured material, such as is used for shipbuilding 
purposes. For ordinary foundry hematites, 583. 6d., less 24. is 
now about the minimum figure for delivery here, with steel bulets 
quoted £5 net cash, steel bars firm at £6 to £6 2s. 6d., and boiler 
plates now averaging £6 10s. to £6 12s. 6d. per ton, delivered in 
this district. 

There is a continued brisk inquiry for all descriptions of metal 
goods, and list prices for brazed brass tubes have been advanced 
dd. per pound, 7d. being now the quotation, with a probability 
that the steady upward move in raw material will bring about a 
steady advance in other descriptions of manufactured goods. 

The reports I receive, both from representatives of engineering 
firms throughout the district, and also from official sources con- 
nected with trades union organisations, are all confirmatory of the 
continued very satisfactory condition throughout the engineering 
industries of this immediate neighbourhood. The principal trades 
union organisations have not more than one per cent. of their 
membership in receipt of out-of-work support. All the leading 
establishments throughout the district are well supplied with 
orders, which in most cases will keep them fully going well into 
next year. Locomotive builders especially are very full of work, 
and one of the largest firms has orders already on the books which 
will keep the works going for the next couple of years. Machine 
tool makers are exceptionally well engaged, and most of the well- 
known firms are in the position that they have to decline a good 
deal of new work offering, owing to their inability to promise 
anything like early delivery. Boiler makers, stationary engine 
builders, and all the general engineering industries are also well 
off for work. 

The secretaryship of the Amalgamated Society of Engineers, 
which has been vacant since the resignation of the office by Mr. 
John Anderson a few months ago, has now been filled up by the 
election of Mr. George Henry Barnes, who secured a large majority 
over about six other candidates for the post. It will be remem- 
bered that Mr. Barnes was also a candidate for the office when Mr. 
Anderson was appointed, and at that time was one of the assistant- 
Secretaries to the Society, but withdrew from this office after the 
election, and since then has been working in various districts. The 
hew secretary is prominently identified with the Independent 
Labour party, and at the last General Election contested the Roch- 
dale division against the Conservative and Liberal candidates, but 
without success. His election to the secretaryship of the Engi- 
neers’ Society will consequently be regarded as an important 
victory by the members of the Independent Labour party. 

Messrs, F. B. Welch and Co., Manchester, have recently been en- 
gaged in thoroughly overhauling and renovating the electric lighting 
plant at Messrs, J, Bennett and Sons, Print Works, Birch Vale, and 
& special feature in the improved arrangements they have intro- 
duced is the adoption of iron-armoured tubing for the crofts, chest- 
room, and white-room. These rooms are subjected to intense heat 
and steam, which have caused serious faults and danger, by 
perishing the insulation and corroding the wire at the joints when 
the rooms were wired in the ordinary way. The iron-armoured 
tubing now introduced consists of an iron piping, with an interior 
conduit of insulating tubing, and no jointing occurs, the wires 
being run from a main switch-board, so that any individual light 





can be isolated or cut off direct from the centre. The pipes are 
screwed, and junction boxes used at every point where a light is 
required, thus forming practically a sealed tube throughout the 
room. By this means the tubing is rendered impervious to the 
heat or moisture produced by the steam, and necessarily affords a 
much better protection for the wires than the wooden cases pre- 
viously used. 

At the annual meeting of the Manchester Geological . Society 
held oa Tuesday, the President, Mr. Mark Stirrup, F.G.S., 
delivered a very interesting address dealing with the early history 
of the Sce‘ety, and concluding with some remarks on speculative 
geology, in the course of which, touching upon the much-disputed 
question of the ice age, he said there was more hope of arriving at 
a satisfactory solution of the many geological enigmas by practical 
explorations in the glaciated regions of polar lands by competent 
geologists and naturalists, than by astronomical hypotheses, how- 
ever helpful they may be in suggesting extra-cosmic influences as 
the cause of climatic change. Such researches, it was satisfac- 
tory to note, were being made by accomplished explorers and 
trained geologists in such recent expeditions as those of Nansen, 
Jackson-Harmsworth, the American Peary, and others, details of 
which were being prepared, and would in due course be in the 
hands of the public, 

A fairly active demand for all descriptions of round coal would 
now secm to have set in, and, with few exceptions, pits are now 
working five to six days per week, whilst the upward movement in 
prices reported in my last week’s notes is not only being fully 
maintained, but becoming more general, most of the collieries in 
West Lancashire having advanced their prices about 6d. per ton 
on all classes of round coal. This advance has been got without 
difficulty on house-fire qualities, which are now in tolerably 
good demand. Common round coals for steam and forge 
purposes are, however, also meeting with a generally fairly 
good inquiry, and are not now the drug on the market which 
they have been for co long past. This is attributable to the in- 
creased requirements for house-fire and gasmaking purposes taking 
off a good deal of the surplus supplies, whilst the continued and 
increasing activity in all the large coal-using industries is now 
making itself felt. It is exceptional where ordinary descriptions 
of steam and forge coal can now be bought under 6s. 6d. at the 
pit. Engine fuel moves off moderately, but supplies in the com- 
moner sorts are still ample, and prices, although steady, are with- 
out quotable change. Common slack is obtainable at 3s. 3d. to 
3s, 6d.; medium sorts, 4s. to 4s. 3d, with best qualities fetching 
4s, 6d. up to 5s. per ton, at the pit mouth. 

In the shipping trade there is a continued brisk demand upon 
steam coal, with 7s. 9d. to 8z. now about the minimum prices for 
delivery at the Mersey ports or the Manchester Ship Canal. 

Barrow.—The market for hematite qualities of iron remains very 
good and strong, and makers are securing a continuity of satisfac- 
tory orders which are having the effect of giving increased confi- 
dence in the future, and hopes are generally entertained that the 
activity which now prevails will be maintained throughout the 
winter and spring months, and also through the whole ot the next 
year. Thirty-six furnaces are in blast, as compared with thirty-five 
in the corresponding week of last year. Stocks during the week 
have been increased by 1148 tons, and now stand at 298,570 tons, 
or an increase since the beginning of the year of 9395 tons. Prices 
are firm at 50s. 6d. to51s. for mixed Bessemer Nos, net f.o.b., while 
warrant iron is at 59s. 7d. net cash sellers and 50s. 64d. buyers. 

Iron ore is in steady demand, and native sorts find a good 
market at 10s. for ordinary and 14s, for best descriptions net at 
mines. Spanish ores are still imported, but not to so large an 
extent as of late. 

Steel makers report a brisk inquiry for all the classes of produce 
this district is engaged in manufacturing. Heavy steel rails find a 
very good market, and orders are very largely held, prices being 
steady at about £4 10s. combination rates for heavy sections and 
£5 for light sections. Local and other shipbuilders are in a position 
to give plenty of orders for all plates and and other descriptions of 
shipbuilding material, and the market is active, while makers are 
weil sold forward. The minor branches of the steel trade are busy 
and likely to remain so, 

Shipbuilders and marine engineers are very busily employed, but 
are in need of new work, and are tendering both for commercial 
and Admiralty tonnage. 

There is every prospect of a large increase in the bulk oil import 
trade at Barrow, and it is probable that the present storage will 
soon be enlarged by the provision of additional tanks of great 
capacity. 

The coal trade is quiet, and prices remain so, as competition 
remains active. Coke 1s firm, and in good and steady demand. 

The shipping trade is much more actively employed. During 
last week 9554 tons of pig iron and 11,058 tons of steel were 
shipped from West Coast ports, as compared with 6142 tons of pig 
iron and 5401 tons of steel in the corresponding week of last year, 
an increase of 3412 tons of pig iron and 5657 tons of steel. The 
aggregate shipments for the year to date total up to 277,706 tons 
of pig iron and 417,557 tons of steel, as compared with 257,339 
tons of pig iron and 323,735 tons of steel in the corresponding 
period of last year, being an increase of 20,367 tons of pig iron 
and 93,822 tons of steel. 








THE SHEFFIELD DISTRICT, 
(From our cwn Correspondent.) 


THE coal trade has been very active during the past week. 
Reports to hand from the various pits in South Yorkshire, North 
Derbyshire, Notts, and Lincolnshire unite in giving more cheerful 
indications of the business being done. The Silkstone and Barnsley 
thick seam pits are fully employed, and are producing quite an 
average tonnage. London and the South are taking a large quan- 
tity, and a similar remark applies to the Eastern counties. 

Owing to the recent cold weather sales locally have been much 
larger, and values have somewhat gone up in sympathy, although 
the excessive output has made it extremely hard for merchants to 
maintain the usual winter advance. Prices remain very much the 
same as last week. Silkstone, finest qualities, make 23. 6d. to 9s.; 
secondary sorts, 7s. 9d. to 8s. per ton. Barnsley softs realise from 
7s. 6d. to 7s. 9d., and 7s. to 7s. 3d. for inferior sorts. The thin 
seam pits are more fully employed, but the majority are only 
making a small profit, and some none at all, 5s. 6d. to 5s, 9d. per 
ton being the highest quotations. Steam coal is in a satisfactory 
condition, railway and other consumers taking an excellent tonnage 
from local collieries. Values rule as follows :—Good screened 
steam coal realises 6s. 9d. to 7s. 3d. per ton ; secondary sorts, 
6s. to 6s, 3d. per ton at the pits. 

A brisk demand has set in for gas coal, and prices have improved, 
supplies being plentiful. Slack and smudge are also in better 
request, a considerab!e tonnage being used in the manufacture of 
coke. The extra working of the collieries greatly increasing the 
output, makes it difficult to improve values to any beneficial 
extent. Best screened slack sells at 2s. 9d. to 3s.; ordinary 
pit slack, 2s. to 2s, 3d. per ton; smudge, ls. 6d. to Ils. 9d. 
per ton. The coke trade is good at present. The make is large, 
and stocks are increasing. Fully an average quantity is being 
forwarded to Derbyshire, North Lincolnshire, and Northamp- 
tonshire. At all these places the smelting trade is unusu- 
ally active. An effort to advance prices has failed, and these 
now rule at 10s. to 10s. 6d. per ton, best qualities realising as 
much as 12s, per ton, 

The heavy industries of the City are fully engaged, although the 
fresh work expected from the Government for armour platesis still 
withheld, and the old orders being in the finishing stages the great 
armour-plate plant is in need of further employment. The volume 
of work is more satisfactory than the value obtained for it ; but 
the principals in our iron and steel circles here look forward hope- 
fully to an improvement in prices. The end of the Presidential 





conflict has had a re-assuring influence. During the Serene AT 
business between the two countries was most injuriously aff le 
Stocks having thus become exhausted, customers have had to 
replenish their warehouses in haste. Immediately the return of 
Mr. McKinley was certain, large orders were telegraphed from 
New York to London for distribution over the country. As yet, 
Sheffield has not greatly felt the change, but our houses doing an 
American business are especting fresh work every day. Of course 
when stocks are again replenished, busi will return to its tor- 
mal condition. 

Iron is still going up. Pig iron has advanced from Is. to 1s. 6d. 
per ton on last week’s quotations. The increase applies to both 
forge and hematite. The advance is chiefly due to high freights, 
and the augmented demand for finished steel. Railway material 
has been in much freer request, and marine material is steadily 
swelling the volume of business. Considerable orders for railway 
material are expected from Japan. A number of Japanese agents 
are at present in this country placing contracts. 

Several Sheffield firms are making ready for the new order of 
things which comes into force on Saturday. At one engineering 
works two motor cars have been constructed, and private trials 
have proved satisfactory. They are to be placed upon the street 
on the 14th inst. 

In the lighter industries there is no lack of work. Several of 
the houses engaged in the production of silver, electro-plate, and 
cutlery goods are almost unable to cope with the demand for the 
Christmas season. The request for solid silver articles is still on 
the upward tendency. The weight of silver spoons made in Sheffield 
during the past three months far exceeds any previous record 
German silver is also being produced in satisfactory quantities. 

The exports of hardware and cutlery during October represented 
a value of £199,045, against £181,166 for the corresponding month 
of 1895. For the completed ten months of the year the value 
is £1,748,105, against £1,522,603 for the similar period of last 
year. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A souND and satisfactory business continues to be done in almost 
all branches of the iron, steel, and allied industries, and the indi- 
cations are that the improvement will be maintained during the 
greater part of next year, and that full work will be the rule in 
1897, especially as a good many manufacturers have already 
contracts booked which will occupy their establishments for the 
first half of the year. 

A considerable amount of business has been transacted in No. 3 
Cleveland pig iron this week at 40s. per ton for prompt f.o.b. 
deliveries, and nothing less has been taken either by makers or 
merchants, while the leading producers have held out for and 
realised more, 40s. 3d. being paid for prompt and 40s. 6d. for next 
quarter’s delivery—very fair figures, considering that so far there 
has been little, if any, increase in the cost of production of Cleve- 
land pig iron, blast furnacemen’s and ironstone miners’ wages being 
practically the same as they were before the advance commenced, 


and coke is only a shade up, as compared with the summer price- 


which ruled when No. 3 was at 36s, 3d., whereas now 40s, 5d. is 
more like the figure. Those makers producing Cleveland iron 
are certainly in a better position than the makers of hematite 
pig iron, for foreign ore has advanced 2s. 9d. per ton, increasing 
the cost of making iron 5s. 6d. per ton in regard to ore alone, 
whereas mixed numbers of hematite pig iron have only advanced 
4s. Cleveland warrants have this week been at prices higher 
than anything that has ruled since 1891, for on Tuesday 40s. 44d. 
cash sellers was reported, and Wednesday’s close was at 40s. 4d. 
No. 1 Cleveland pig iron has been raised to 41s, 6d., No. 4 foundry 
to 39s. 3d., grey forge to 38s. 3d., mottled to 37s. 9d., and white 
to 37s. 3d., all for early delivery, and forge qualities have become 
rather scarce again, as scarce almost as they were before the 
demonstration of the blast furnacemen in August so seriously 
interfered with the working of the furnaces. 

Shipments of pig iron from the Cleveland district this month are 
above a November average. Hematite pig iron is moving up 
more rapidly, because there has sprung up for it a good demand, 
due to the great activity in the steel trade, and still higher prices, 
it is considered, may be looked for. Mixed numbers are now 
48s. 6d. for prompt delivery, but 50s. has been paid for deliveries 
to be made over the first quarter or half of next year, and for 
some large parcels. Makers are not taking 48s. 6d. for prompt 
delivery, but it is from second hands that small lots at this figure 
have been obtained. Where consumers have to buy Rubio ore for 
early delivery, they have to pay 15s. per ton for it delivered at 
wharves on the Tees, but 14s. 6d. to 14s. 9d. will be accepted for 
next half-year’s deliveries. Owing to the boisterous weather at sea, 
the arrivals of ore vessels have been delayed, and there have been 
short supplies at some of the works, which in more than one case 
has necessitated the putting of furnaces on Cleveland iron. Rates 
of ore freights are again advancing. Manufactured iron and steel 
are in strong demand. 

A small portion of the West Stockton Rolling Mills will be 
re-started almost immediately by Mr. Muirhead, of Glasgow, for 
the manufacture of his patent wrought iron chair, experimental 
orders for which have been given out in the district. e ag 
of manufactured iron and steel are :—Steel ship plates, £5 10s. ; 
steel boiler plates, £6 10s.; steel ship angles, £5 7s. 6d.; iron ship 
plates, £5 5s.; iron ship angles, £5 2s. 6d.; steel ship rivets, £8 ; 
iron ship rivets, £6 10s.; common iron bars, £5 5s., al! less 24 per 
cent. f.o.t. Heavy steel rails are at £4 10s, net at works. 

Engineering establishments are very actively employed, and 
prices are moving upwards more freely than at any time since the 
improvement in trade set it. The demand is best for marine 
engineering, but it is also good for locomotives. 

A scheme is on foot for a light railway from Rosedale, on the 
North York Moors, to Simington station. A deputation a few days 
ago waited upon the directors of the North-Eastern Railway to 
urge them to extend their Richmond line up the Swale Valley at 
least as far as Reeth. The directors promised seriously to consider 
the matter. 

All branches of the coal trade of the North of England are 
showing improvement except the steam coal department. 

The arbitration inquiry relative to the claim made i Messrs. 
Walker, Maynard, and Co., Redcar Ironworks, upon the Northern 
Accident Insurance Company, for the legal compensation which 
the firm have paid to the representatives of the sufferers from 
the disastrous boiler explosion of last year, has now been ended, 
after lasting ten days, the sittings being at Middlesbrough on six 
days and in London on the last four days. The arbitrator has now 
to deliver his award. 

The Jarrow Town Council, at their quarterly meeting, passed 
plans for the extension of the works of the Palmer Shipbuilding 
and Iron Company, to enable them to carry on the manufacture of 
cycles and motor cars. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pigiron market was easier in the latter half of last 
week. There was then a reaction from the high prices occasioned 
by the result of the American Presidential election. Naturally tbe 
rise in values brought out a number of sellers, whose operations 
depressed the market. The soundness of the business situation, 
however, again asserted itself this week, when there was a smart 
recovery in values. Business has been mainly in Scotch warrants, 
which on several days were extremely active. Transactions in 
Scotch took place from 48s. 1d. to 48s. 74d. cash, and 48s, 4d. to 
48s, 104d. one month. The demand for delivery a month hence 
was quite equal to that for cash, the impression evidently being that 
prices are very likely still to go higher. Hematite warrants were 
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not so active as in some recent weeks. Cumberland iron sold at 
50s. 44d. and 50s. 5d. cash, and from 50s. 4$d. to 50s. 9d. one 
month. For Middlesbrough hematite there is not much inquiry. 
A small business took place at 48s. 3d. for fourteen days, and at 
50s. 54d. to 50s, 6d. cash. Ordinary Cleveland warrants have been 
comparatively quiet, selling at 40s, 14d. to 40s. 2)d. cash, and 
40s. 34d. one month. 

The demand for Scotch made hematite pigs is active, and 
merchants now quote for this class of iron as much as 53s. per ton 
for delivery free on trucks at the steel works. A large proportion 
of Scotch hematite, as well as basic Bessemer pig, goes direct from 
the makers to the points of consumption. The further rise in ore 
freights has been the cause of some trouble to those engaged in 
that department of trade, as well as to the steel makers. 

Since last report one farnace has been taken off ordinary iron, 
but two additional have been placed on the manufacture of 
hematite pigs. There are now 36 furnaces producing ordinary, 
34 hematite, and 6 basic pigs, the total of 76, comparing with 78 
at this time last year. A year ago, there were a) furnaces on 
ordinary iron, and they are now reduced to 36; but the hematite 
furnaces, on the other hand, have been increased in the course of 
the year from 23 to 36. 

The prices of the special brands of makers’ iron continue to 
advance. Govan and Monkland Nos, 1 are quoted, f.o.b. at Glasgow, 
48s. 9d.; Nos. 3, 47s.; Wishaw and Carnbroe, Nos, 1, 493.; Nos. 3, 
47s. 3d.; Clyde, No. 1, 50s.; No. 3, 48s.; Calder, No. 1, 50s. 6d.; 
No. 3, 48s. 6d.; Summerlee, No. 1, 51s.; No. 3, 48s. 6d.; Gart- 
sherrie No. 1, 51s. 6d.; No. 3, 49s.; Coltness, No. 1, 53s.; No. 3, 
49s. 6d.; Glengarnock, at Ardrossan, No. 1, 50s. 6d.; No. 3, 
46s. 6d.; Eglinton, No. 1, 48s. 6d.; No. 3, 46s. 6d.; Dalmellington, 
at Ayr, No. 1, 48s.; No. 3, 46s.; Shotts, at Leith, No. 1, 52s, 6d.; 
No. 3, 48s. 6d. per ton. 

The shipping trade in Scotch pig iron shows no improvement, 
the tota] quantity despatched in the past week being 4511 tons, 
compared with 5363 in the corresponding week of last year. 
To Russia 600 tons were despatched, Germany 580, Italy 578, 
Holland 310, South America 100, India 41, Australia 150, France 
148, Belgium 30, Spain and Portugal 141, China and Japan 60, 
other countries 165, the coastwise shipments being 1608 tons, 
against 1686 in the same week of 1895. 

The finished iron and steel trades are very active. The makers 
of bars, plate sheets, rods, &c., are for the most part well supplied 
with work, and the inquiries and orders coming to hand seem to 
promise a continuance of the animation that now prevails. Prices 
of both manufactured iron and steel are advancing. 

Since last report a number of fresh shipbuilding contracts have 
been placed with Clyde builders. Messrs. Dawson Brothers, 
Dundee, have arranged with Messrs. A. Rodger and Co., of Port- 
Glasgow, fora screw steamer. Messrs, William Denny and Brothers, 
of Dumbarton, have contracted to build a large steamer for Messrs, 
P. Henderson and Son, of Glasgow; Messrs. Fleming and Ferguson, 
Limited, Paisley, are to construct a large twin-screw hopper 
dredger for the Waterford Harbour Commissioners, the same firm 
having also an order to build two sets of triple-expansion engines 
at a cost of about £40,000 for the London County Council; Messrs. 
J, and G. Thomson, of Clydebank, are to construct two torpedo- 
boat destroyers for the Spanish Government; Messrs. Charles 
Connel and Co., of Glasgow, have orders to construct a second 
steamer of 5000 tons for Mr. Royden, of Liverpool, and also a 
steamer of 11,000 tons carrying capacity for another Liverpool 
firm ; Messrs. Barclay, Curle, and Co., Glasgow, have contracted 
to build two large cargo carrying steamers for London owners, 

There is a firmer tendency in the coal trade. Since last report a 
considerable number of coalmasters and merchants have advanced 
their prices 1s, per ton to inland consumers The demand for 
manufacturing purposes is very brisk, and the shipments in the 
past week have been a good average in amount, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


I aM glad to be enabled to state that the men of the Dowlais— 
Cardiff Colliery—are more amenable to reason, and have now sub- 
mitted to the direction of the Cambrian Miners’ Association, which, 
from the first has been in favour of arbitration. As the Dowlais 
Company is quite ready for this course, a speedy settlement may 
be expected. e contention of the company is that the seam 
now opened out is the 4ft., that of the men that it is the 6ft. The 
difference in payment is 4d. per ton, and as the expectation of 
output is 1000 tons daily, the amount in dispute is, of course, con- 
siderable. A mass meeting of the workmen was held on Monday 
night at Abercynon, one of the colliers presiding, and the result 
after a protracted discussion, was to submit the workmen’s prices 
as a basis for arbitration before the meeting of the Cambrian 
Association, and loyally to abide by its decision, four of the men 
being appointed to support the list before the delegates. 

The prominent subject before the coal world of Wales is the 
undercutting of coal prices. I have already referred to several 
schemes that of Mr. D. A. Thomas, M.P., amongst the number, 
and now it has transpired that Sir W. T. Lewis has formulated a 
scheme, which a Sub-Committee of the Sliding Scale, after a 
thorough digest, will submit to the General Committee on Saturday 
next. 

A strong discussion prevails with respect to Mr. Thomas’s 
scheme, many critics giving him credit for skill and industry, but, 
as one observes :—‘‘ The difficulty is an initial one ; it is to start 
the wheel! This is the fixing of the ratio of each colliery’s output 
to the total ;roduction. Mr. Thomas,” writes the critic, ‘‘passes 
airily over this stumbling-block, and suggests that it could be over- 
come by a committee of arbitration or something of the kind.” 
This is not satisfactory. The critic, who is evidently a shrewd 
judge of the position, maintains that it is the hinge upon which the 
whole scheme will swing. 

The critic having pointed out what he conceives a vital defect in 
the scheme, next submits one himself, which he admits is simple 
toa fault. The ‘‘ hinge” of this is, “ If a colliery loses a day in 
a given week, through lack of trade, compel it to stop a day in the 
ensuing week also!” 

It will be seen that here, as in all the schemes, the vital element 
is compulsion, and if coalowners collectively can be induced to 
agree to one method, it will not be difficult to get a theory adopted ; 
but then comes the rub, will it work? I maintain, and have from 
the first, that coalowners are like all other producers, and are 
governed by individual and not collective or national interests. 
Welsh coalowners are keen rivals of one another. In Scotland and 
the North of England they have sturdy opponents, and tbe coal 
development going on in many countries tells severely on Wales ; 
I merely mention these matters incidentally. 

I am glad to find that a movement to erect a statue to him in 
his birthplace, Merthyr, has passed the winning corner, and is only 
halting a little for details, selection of sculptor, &c. 

There has been a shade of improvement in the steam coal trade, 
but anyone versed in that industry knows that until the spring no 
very decided change is likely, and for small mercies coalowners 
are grateful. Prices remain much about the same. On ’Change, 
Cardiff, mid-week, prices ruled as follows :—Best steam, 9s. 9d. to 
10s.; seconds, 9s. to 9s, 6d.; drys, 8s. 9d. to 93. 3d.; best Mon- 
mouthshire, 8s, 3d. to 8s. 44d.; seconds, 7s, 9d. to 8s.; special small, 
53, to 5s. 3d. House coal is getting into better demand, and prices 
are advancing quite as much as 1s. per ton for local consumption. 
Cardiff prices this week are :—Best, 10s. 3d. to 10s. 9d.; No. 3 
Rhondda, 10s. to 10s. 3d.; brush, 9s. to 9s. 3d.; small, 7s. 9d. to 
8s.; No. 2 Rhondda, 7s. 3d. to 7s. 6d.; through, 6s. to 6s, 3d.; 
small, 4s.6d. Allied indastries are fairly brisk, patent fuel ranges 
from 9s, 9d. to 10s, 44d., coke 14s, 6d. to 22s., according to quality, 
and pitwoed 17s. ex ship. 

Mid-week, on Swansea Exchange, it was announced that pig iron 


warrants had been well maintained through the week, and left off 
at a slight improvement. This is encouraging, as with the present 
high freights and increased price of ore, further advances are 
likely. Swansea prices for ore this week are, 13s, 3d. for Tafna, 
and 14s. 3d. for Rubio. 

Cardiff prices are slightly varied, Rubio being quoted at 14s. to 
14s, 8d. ; Tafna, 13s. to 13s. 3d. ; and Garucha, 12s, to 12s. 3d, 

A thoroughly healthy tone prevails in the iron and steel trade, 
though, as an ironmaster remarked this week, prices are too low, 
quotations being too often subjected to the inexorable discount. 
Swansea quotations this week are as follows :—Pig iron, Glasgow 
warrants, 48s. 54d.; Welsh bars, £5 10s. to £5 12s, 6d. ; iron and 
steel plates, £6 15s, to £6 17s, 6d.; Bessemer steel tin-plate bars, 
£4 7s. 6d. ; Siemens tin-plate bars, £4 7s. dd.; steel rails, heavy 
section, £4 10s, to £4 12s, 6d.; light, £5 10s. to £5 12s, 6d. Tin- 
plates :—Bessemer cokes, 9s. 9d. to 10s.: Siemens coke finish, 10s, 
to 10s, 3d.; ternes, 28 by 20 C, 17s. 6d., 18s., to 22s, 6d.; best 
charcoal, 14s. to 14s. 6d. Block tin, £59 to £59 2s. 6d. 

The lighting up of two furnaces at Tredegar will soon be accom- 
plished. Good work characterises the leading works—Dowlais, 
Cyfarthfa, Ebbw Vale, and Blaenavon. Speculation is rife as to 
whether the Treforest Works will not be restarted. They are kept 
in excellent condition, and I should not be surprised when pig iron 
touches a certain point to see a restart. Some excellent men in 
the steel trade rank in the proprietary. The mechanics’ strike at 
Dowlais has now lasted one year, and so long as the men can get 
a living without work it is not likely that a settlement will be 
accepted. The Dowlais workmen obtained a good round sum for 
aid during the drought, and, to their credit, have divided the 
balance amongst the Dowlais stee]workers’ relief fund, the colliers’ 
disablement fund, and the Merthyr and Dowlais general hospital. 
Last week the Briton Ferry Steel Works and the Albion Steel 
Works were very busy. There is now a good rospect of a restart 
at the steel works, Cwmfelin, in which Sir p W. Llewelyn has 
taken a vigorous step. Landore Steel Works continue brisk. The 
spring is expected to bring increased volume of work to the 
Mannesman Tube Works. 

A review of the tin-plate industry is not an encouraging one, 
many works being closed, and already privation is experienced. 

Mr. Fowler, resident engineer, Llanelly, reported at the last 
meeting speedy preparation for working plans for the new dock. 
Prospective trade for tin-plates from Swansea to Russia looks 
healtby, if demand can be met. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


AcTIVE employment continues to be reported in nearly all 
departments of the iron industry over here. 

From Silesia very good accounts are being received, demand and 
prices having remained favourable as before. It is noteworthy 
that the most important orders booked are those on local account. 
The pig iron produced is readily sold, and, on the whole, well paid 
for; the make of foundry pig, which is generally reduced at this 
time of the year, is as large as ever. The rolling mills are all well 
supplied with work, fresh orders coming to hand pretty freely. 
Bars of all descriptions are in very good call and so are girders, on 
the whole ; plates, especially those for boiler-making and bridge- 
building purposes, are in brisk request. Comparatively large lots 
have been exported to the Russian provinces. In sheets a slight 
falling off in demand has of late been perceptible. There is 
much life stirring in the steel trade, and there are excellent prospects 
for further employment, as a number of fairly largely orders is 
pending. The tube mills continue in fair occupation on orders of 
previous date ; fresh work is rather scarce, A fair activity continues 
at the machine and construction shops, and the wire mills are also 
in good employment, and will remain so for several weeks, owing 
to a good number of export orders that have been booked recently. 

Considering the time of the year, demand and sale on the Austro- 
Hungarian iron market may still be considered as good. Especially 
the different sorts of structural iron and steel articles are actively 
called for. The Vienna Town Council has resolved on the building 
of special town gas works for next year and this will lead to pretty 
large purchases in finished iron. Quotations for both raw and manu- 
factured iron are the same as last week. 

The general position of the French iron market is very healthy, 
though some branches showa trifle les3 animation than during former 
weeks, There is but little of interest to be reported concerning 
the pig iron industry ; demand is about equal to consumption, and 
as there are next to no stores, the syndicates firmly maintain their 
quotations. Billets and blooms are in uncommonly strong request, 
but have nevertheless not altered in price; an advance is, how- 
ever, generally expected to take place ere this month ends. The 
firm tendency in the wire and wire nail industry continues, and. an 
advance of M. 2 p.t. was lately agreed on for wire rods, 

In Belgium the iron market continues very strong. Inquiries 
and orders have been pretty numerous upon the week and the 
general tone is extremely firm, although symptoms of an upward 
movement have almost entirely disappeared. But the mills and 
foundries are busily engaged in executing the contracts booked in 
previous weeks, and a further regular occupation is secured by the 
orders that are coming in slowly but regularly from week to week. 
Pig iron is brisk, exports have been, on the whole, limited, as nearly 
the total make goes into inland consumption, Quotations are, for 
Luxemburg foundry pig, 56f. p.t.; basic, 62f. p.t.; forge pig, Char- 
leroi, 55 to 608. p.t.; Luxemburg, 50f. p.t. Merchant bars for export, 
f.o.b, Antwerp, No. 2, 127°50f.; No. 3, 132°50f.; girders, 127°50f.; 
plates, No. 2, 142°50f.; No. 3, 152°50f.; No. 4,187°50f.; steel plates, 
155f.; rails, 110f.; all per ton. Prices free Belgian station are, for 
merchant bars, No. 2, 137°50f.; No. 3, 142°50f.; girders in iron or 
steel, 135f.; angles, 145f.; plates, No. 2, 150f.; No. 3, 160f.: 
No. 4, 195f.; steel plates, 160f.; sheets, 170f. p.t. The steel trade 
is very active, owing to numerous and rather heavy contracts that 
have recently been secured ; the same may be reported concerning 
the machine and construction shops, the latter having obtained an 
order for 300 railway carriage boxes for the Egyptian State Rail- 
ways. 

The firm tone on the Belgian coal market continues. Demand 
for all sorts of engine and house coal is heavy, but prices do not 
show an improvement since previous letters. The uncommonly 
strong request that has been experienced for coke was not without 
influence on prices, and common sorts are sold at 15°50f. p.t. ; 
foundry coke fetching about 20f. p.t. 

All the accounts that have been received concerning the condition 
of the iron trade in Rheinland-Westphalia state employment in 
the different departments to be decidedly good, prospects for a 
healthy business during winter and even for next spring being 
favourable. It is remarkable that the far greater part of the 
Rhenish- Westphalian iron production goes into inland consumption, 
export having considerably decreased. According to the Rhenisi- 
Westphalign Gazette, export of the Bochumer Verein, one of the 
largest iron works in Westphalia, was in 1881-82, 58 per cent. of total 
make, while last year export went down on1l} percent. Although 
the works fully realise the influence which a good export is having 
on the development of the iron trade in general, they are yet 
unable to compete successfully with foreign firms so long as the 
railway administrations cannot be induced to lower the tariffs for 
coal, coke, iron ore, &c. Since previous letters no change in 
demand or prices has taken place on the iron ore market, spathose 
iron ore being sold at M. 10°80 to 11°40 p.t.; roasted ditto, M. 14 
to 16 p.t. inette of Lorraine is very firm in price, owing to a 
most active demand that has been coming forward for all sorts, 
The same is the case with pig iron, which continues in strong 
request, quotations showing rather a stiffening tendency. Scrap 
iron is in exceptionally good call at high quotations. On the 
malleable iron market a lively business continues to be transacted, 
and the mills are, as a rule, in as brisk an activity as before, 








although fresh orders for bars and plates are comparatively small, 


Sheets remain in tolerably good demand, but English competit; 
is very keenly felt in this branch. The wire trade is, on re fare sg 
quiet, wire nails being in very dull request. In former years 
export in this artlcle has been steadily increasing ; since 1885 
export rose from 387,619 q. (100 kilos.) worth 6°6 million marks, 
to 636,620 q., worth 9°3 million marke, This year, however, export 
shows a decided falling off. During the first nine months of present 
year only 436,861 + wire nails were exported, against 459,306 q 
for the same periud the year before, which is equal to a decrease 
in value of M. 830,000, Especially the export to Eastern Asia 
shows a falling off :—Japan this year purchased only 72,318 q. 
against 95,650 q. in 1895; China got 17,897 q., against 22,517 4: 
East India 17,488 q., against 29,595 q. Also to Rovmania, 
Bulgaria, and Turkey, as well as to South America, much less was 
sent this year than last, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 5th, 

THERE is a further improvement in the small shops and foundries 
throughout the country, due to a legitimate expansion of require. 
ments, preparatory to the usual winter suspension of outside 
activity. An increasing inquiry manifests itself all along the line 
especially in Chicago and other interior markets. Good prices for 
cereals, foods, cotton, &c., have resulted in a better feeling every. 
where, The country waits to see what the monetary and investing 
interests will do now thatthe election is over. For three or four years 
the railroads have not been a factor worth noting. From aconstruc. 
tion of eight to twelve thousand miles a year we have fallen below one 
thousand, Repairs have been neglected, and less than one half the 
proper outlays have been made. Should the railways re-equi 
repair, extend, and expand as they would under favourable em 
tions, it would put a very different face on trade in 1897. Even 
with our enormous capacity, it would be hard to prevent a sharp 
advance in many lines because so much work bas to be done 
practically during four or five months of the year. If the managers 
of large projected enterprises decide to order in advance, it will 
make the coming winter a very busy one, Probably the bulk of 
this winter’s work will be taken at pretty near current rates. The 
bulk of the new work will probably be in the way of railway equip- 
ments. These are the conclusions of some of our more careful 
observers, Steel rails are four dollars per ton above a fair price, 
Some buyers say makers intimate they will reduce, Wire and 
wire rods are coming into better request. Bar mills are likely to 
run with more regularity from this out. The nail combination 
keeps prices unfairly high. The combination on shapes keeps prices 
steady. Billets also rule firm. Bessemer pig is very active, and 
preparations are made to increase production. Forge and foundry 
aredull. Within one week the strains will point the direction of 
the wind. We look for stirring times, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


MoveERaTE attendance on Change, The shipments of steam coal 
continue good with stems fairly filled and prices firm. The demand 
for house coal is still increasing, with long stems and prices steady, 
Tin-plates remain without any change, The iron and steel trades 
continue very busy with firm prices, 

Coal: Best steam, 8s. 3d. to 8s. 6d., seconds, 7s, 9d. to &.; 
house coal, best, 10s, 6d.; dock screenings, 5s, 3d.; colliery small, 
4s, 6d.; smiths’ coal, 6s. 9d.; patent fuel, 10s. Pig iron: Scotch 
warrants, 48s, 6d.; hematite warrants, 50s. 6d. f.0.b. Cumberland; 
Middlesbrough No, 3, 40s, 4d. prompt ; Middlesbrough hematite, 
48s. 7d. Iron ore: Rubio, 14s. 3d.; Tafna, 13s. 6d. Steel: Rails, 
heavy sections, £4 12s. 6d.; light ditto, £5 5s. f.o.b.; Bessemer 
steel tin-plates bars, £4 16s.; Siemens tin-plate bars, best, £4 10s,; 
all delivered in the district, cash, Tin-plates: Bessemer steel, 
coke, 9s, 9d.; Siemens, coke finish, 10s. Pitwood; 17s, 9d. to 
18s, 3d. London Exchange cn gal Copper, £43 6s, 3d.; Straits 
tin, £58 12s, 6d. Freights steady. 








THE FUNNELS OF THE TERRIBLE AND POWERFUL.—The Terrible, 
cruiser, was placed under the shears, at Portsmouth, on Wednes- 
day morning, for her four funnels to be lengthened by 10ft. each, 
The Powerful will be treated in like manner before resuming her 
trials about a month hence, The Terrible is to goa fortnight 
earlier. 


NortH Lonpon RaiLway.—A presentation was made to Mr, 
Thomas Matthews by the general manager, Col. Bolland Newton, 
in the first-class waiting-room, Broad-street Station, on Monday, 
November 9th, 1896. Among those present were Messrs. F. J. 
Dunn, traffic superintendent; H. J. Pryce, locomotive superinten- 
dent ; Thos, Day, goods manager; G. E, Mainland, accountant ; 
J. Smither, chief audit clerk ; J. Hyde, registrar; J. Gilmour, 
cashier ; A. Flanders, estate agent ; and J. A. Cammell and G. 
Blyton, who acted as hon. secretary and treasurer respectively of 
the presentation fund. In making the presentation, Col. Bolland 
Newton said they were assembled for the purpose of signalising a 
very eventful epoch in the life of Mr. Matthews, who that day 
completed his fifty years of service in the company. They all knew 
Mr. Matthews to be as true as steel, always ready to give advice, 
counsel, support, and assistance, while in Lis professional capacity, 
his engineering ability and resources were unquestioned and in- 
disputable. The memorial consists of an album containing the 
names of all who have subscribed to the testimonial, and a service 
of plate. In thanking the subscribers for the presentation, Mr. 
Matthews said it was just fifty years ago, within about an hour, 
since he entered the service, and that if his long term of service 
had been an advantage to any one, it was to himself, and he hoped 
to continue to enjoy the privilege during his remaining years. 
When he commenced working for the company there was no rail- 
He recollected when it was all fields and houses, and 


way. ; 
when they made a start they soon came to a stop, owing to 
financial difficulties, 


TRADE AND BusINess ANNOUNCEMENTS.—Messrs, Joseph Evans 
and Sons, of Culwell Works, Wolverhampton, have received an 
order for two sinking pumps, each capable of raising 20,000 gallons 
per hour 600ft. high in one lift, for the Colliery and General Von- 
tracts Company, for its sinking near Dover.—Amongst other 
orders, the Pulsometer Engineering Company, Limited, of Nine 
Elms Ironworks, London, 8.W., has in hand a large plant to make 
30 tons of ice per twenty-four hours, to be erected at Shields.— 
Messrs. Fleming and Ferguson, Limited, shipbuilders and en- 
gineers, Paisley, have contracted with the Waterford Harbour 
Commissioners to build a large twin-screw hopper dredger. They 
have also received an order from the London County Council for 
two sets triple expansion engines, at a cost of about £40,000.— 
The Bamboo Queen and Reward Mines, Limited, of 38, Coleman- 
street, London, E.C., have placed an order with Messrs, Fraser 
and Chalmers, Limited, for two mining plants, consisting of hauling 
and pumping machinery, driven by two Campbell oil engines, with 
complete sets of starting apparatus. This plant is to be fixed at 
their mines at Bamboo Creek, in the Pilbarra Gold Fields district. 
—Messrs. Shand, Mason, and Co. have written requesting us to 
state that, although the fire that occurred at their works in Upper 
Ground-street, Blackfriars-road, on Saturday last, is considerable, 
by far the greater part of the works remains standing, and they 
are rapidly completing arrangements for carrying on in another 
block the work formerly done in the burnt-out portions, so that 
there will be as little delay as possible in the execution of orders. 





The store-room of finished fire-engines is intact, 
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Condensed jrom “te Senge Oficial sow of 

Application for Letters Patent. 

+ * When inventions have been “communicated” the 
*name and address of the communicating party are 
printed in italics 

28th October, 1896. 


51990. The AMHuRST Licut, G. E. Gill, London. 
31,000. wh ee Ciosive Tuses, H. W. G. Plunkett, 


24,021. 

9120, EDUCATIONAL Apparatus, B. E. Dickinson, 
13, PNEUMATIC Trres for VeHicies, A. E. Webb, 
at, MANUFACTURE of Kip Grovzs, J. P. Miller, 
Thay Generators, J. Smith, London. ts 
24,026. Rivers for Drivine Cats of Cycies, C. F. G. 


London. a 
oon Lever MecuanisM for Cycies, G. Philippe, 
russels. 
siden Skirt and WAISTBAND, E., J. Stewart, London. 
21029. Envevores, A. Tuck, C. Oston, J. A. Haigh, 
“and J. M. Porter, London. 
24,030. Saves for Meat, &c., H. C. and T. H. Rushton, 
London. f 
aieat: OperaTinG Exuaust VALves in Hyprocar- 
““pureETTED AIR Enaines, W. J. Kemsley.—(C. High- 
New South Wales.) 
24.032. Tre Trucks, H. A. L. Barry, London. : 
24.033. ManuractuRInG Grass and Porrery with 
“Lerters THEREON, J. Jacques, W. E. McCalla, and 
J. Nicholson, Manchester. 
24,034. Fasrentncs for Gioves, &c., C. Stanbury, 
London. 
24,035. SecuRING the SropreRs of Botries, C. Stanbury, 
London. 
24,036. PyeumaTiIC WHEELS for VenHicies, E. Clark, 
London. ‘ 
24,037. SoLes and Hees for Boors, D. W. Nightingale, 
London. 
24,038. Propucinc Foop from Beret Sucar, F. W. 


lam 





Golby.-{J. Hensel, Germany.) 

24,039. CLrasp and Wartcn, C, and G. E. Asprey, 
London. 

24,040. Improvep Cuest for Tea, N. W. H. Sharpe, 
London. 


24,01. Macuines for Packine Tea, 8. C. Davidson, 
London. 

24,042. Macuines for Printine, T. R. 
London. 

24,043. Ho_pers for Typewriters’ Compositions, C. E. 
Brooks, London. 

24,044. Mecnantsm for CrusHING MILLs, W. H. Coward, 
London. 

24,045. Composing Macuines, W. P. Thompson. — 
Ciunpresa Macchina Compositrice Lamonica Garlanda 
tnd Company, Italy. 

24,046. Drive Cuain for Cycies, A. Appleby, Bir- 
mingham.) 

24,047. Improvep WHeex.s fur Cycies, D. Edwards, 
Liverpool. 

24,048. Awnincs for Tramcars, &c., 8. Bird, Liver- 
pool. 

24,049. CanryInG ANCHORS ovT to Sega, A. Harris, Liver- 


Johnston, 


pool. 

21,050. Driving Mecuanism for Bicycves, P. Fuess, 
Liverpool. 

24,051. FinrerinG Compositions, G. 
W. J. George, London. 

24,052. PLovexrs, W. H. G. Greaves, London. 

§ Seraratine Goup, &c., 8. O. Cowper-Coles, 
London. 

24,054. Printing Macuines, C. V. Rymtuwtt-Prince, 
London. 

24,055. Makina Pyrotecnnic Compounps, A. Brock, 

London. 

3. Boats, W. B. Fitch, London. 

Improved Rims, &c., for WHEELS, O. Jones, 
London. 

24,058. Gas and Or, Motors, R. A. Marsh, London. 

24,059. Dentists’ Szats, F. Bell, London. 


8. Marris and 





24,060. Bett Fasteners, M. Easton and H. W. Ellis, 
London. 

24,061. Hexts of Lamp Caimneys, G. J. Gaubert, 
London. 


24,062. Brackets for ELtecrric Lamps, W. Sumner, 
London. 

—. Crockery WasHING Apparatus, G. Webster, 
zondon,. 

24,064. Mantes for Incanpescent Licut, 8. H. 
Crocker, London. 

24,065. Foot-warmers, J. McRae 
London. 

a vo IMPLEMENT for CARRIAGE Botts, R. H. Browne, 
ondon. 


and W. Dale, 


29th October, 1896. 


24,067. Broyctes and other VeLocipepes, O. Jones, 
London. 

— IMPROVED OTTER and Beam TRAWLS, W. Connell, 
elfast. 

24,069. Cycies, J. T, Ellis, Dublin. 

— Macuines for Cuttinc Cuarr, 8. Edwards, 
SCCICR, 

24,071. The “ Sarety” Bout, J. Chaplin, Birmingham. 

24,072, ADVERTISING APPLiaNces, J. Ridge and J. 
Sloan, Hassocks, Sussex. 

— tots for Bortinc Liquips, J. F, Allison, 
ristol. 

24,074. Opentna Envetorgs, E, Compton and C. Hide, 
Worthing. 

24,075. SuspenpeRs for Evectric Lamps, T. Laurie, 
Falkirk. 

24,076, Dryino Gratin, J. Hogarth, Glasgow. 

24,077, BARREL Hus for Venicues, 8. F. Wright, 
Birmingham. 

24,078. Frxinc Bricks for Britpinc, W. Nicholson, 

. Newcastle-on-Tyne. 

24,079. PNeuMaTIC WHEEL Tires, E. H. Seddon, Man- 
chester, 

24,080. BLockine Hats, R, Wallwork and J. Higin- 

- botham, Manchester. 

24,081. Fuusninc Apparatus for Costs, H. Clay, 
Liverpool. 

—— nie ipa Boot, R. B. Blayney and H. Baxter, 
Aiverpool, 

21,083. Burwers for INCANDESCENT PerroLeum Lamps, 
W. P. Thompson.(The Continental-Gas-Glihlicht- 
Actien-Gesellschaft Meteor” vormals Kroll Berger 

x ant! Co., Germany.) 

24,084. ELecTRo-moTor Switcues, J. P. Hall and W. 

. H. S. Craven, Manchester. 

24,085. MerHop of ATTacHiNG Motors to Roap Car- 
i W. Angus and D. Lewars, Newcastle-on- 
'yne. 

24,086. A Novetry, A. M. Muir, Glasgow. 

24,087. Testina Macnines, W. E. Hipkins, Bir- 

‘ mingham. 

24,088, Beartnes of Scates, &c., W. E Hipkins, Bir- 

oj ingham. 

24,089. CycLe Driving Gear, W. Vaughan, Bir- 

i mingham. 

ay. Liquip Soap, T. H. Bateman, London. 

“4,091. INTERNAL Combustion EncINEs, J. T. Dawes, 

; Liverpool. 

24,002, Cycies, &c , C. Drain and J. Willcocks, Old 

- Charlton, Kent. 

24,093. Heatina and IRONING Macuines, T. Cudlipp, 
London, 

24,094. Dress Guarp and ApvusTerR, E. A. Stretton, 

9, cheltenham. 

24,095. CoLourep Tites for Fuoors, J. W. Knights, 
5 Cambridge. 

Py FILTER Presses, J. W. Hartley, Stone, Staffs. 
« Lona ContTarner for Matcues, &c., G. Stanton, 
ondon. 

24,098, Rotten Rounpep Gass, T. J. Woodward, 
West Bromwich. 








21,099. Srop Motion Brake for Cycies, S. Fader, 
Birmingham. : 

24,100. Exnaust Steam Conpenser, L. Richards, Bed- 
linog, Glamorganshire. 

24,101, Pweumatic Tires for Cycies, W. Firth, Edin- 
burgh. 

24,102. Sprine Catcn, J. and C. W. Bunn and H. 
Vincent, Birmingham. 

24,108. BicycLes and other Macuings, J. Blakey 
Leeds. 2 

24,104. CycLe Prope uine Gear, J. Murrie, Glasgow. 

24, .05. PROPELLING Roap VeHIcLes, T. and J. Seed, 
Preston. 

2',106. ConDENsING Smoke from Fires, 8. J. Farns- 
worth, Manchester. 

24,107. Brazinc Heartus, 8. Cooper, Manchester. 

24,108. Corrge Pots and Inrusers, J. Mackintosh, 
Glasgow. 

24,109. Grease Traps, J. Duckett and Son, Ld., and 
F. 8. Button, London. 

24,110, Gas Burners, J. Richmond, J. Brennand, and 
W. Pedder, London. 

24,111. Sprino Frame for Bicycies, A. Domptet, 
Neuilly, Seine. 

24,112, Macic Lanterns, H. L. Hastings, London. 

24,113. Bicycies, A. Dey, Glasgow. 

24,114. BorrLe WasHina Macuines, M. Donally, 
London. 

24,115. Cycre Cranks, V. T. Facer, London. 

24,116. Dare Inpicators for CaLenpars, W. E. Hip- 
kias, London. 

24,117. Mavt Kins, C. Long, Norwich. 

24,118. Bicycte and other Hanpigs, T. G. Russell, 
London. 

24,119. Knitrinc Macuines, G. Braund and A. W. 
Pickering, Leicester. 

24,120. AcETYLENE Gas, A. J. Boult.—(A. Vanden- 
herghe and A, Gardeur, Belgium.) 

24,121. Cycies, F. Windham, London. 

24,122. CycLe Brakes, C. M. Linley and the Whippet 

ycle Syndicate, Ld., London. 

3. Apparatus for Reracinc VALVE Seats, T. 
Thresh, London. 

24,124. Feepinc Fver, F. Pinther and E. Glossier, 
London. 

24,125. Brake Apparatus for Cycies, P. Ritchie, 
London. 

24,126. CARDBOARD FoLpinc Boxes, R. H. Filmer, 
London. 

24,127. Means for Osraininc Hor Water, F. Lam- 
plough, London. 

24,128. Ark Tues for Bicycugs, &c., L. 
London. 
24,129. BaLt Bearinos, A. E. Alexander.—(X. Janney, 
United States.) : 
24,130. PNeumatic Tires, G. A. McDowall and J. W. 
Turner, Plaistow. 

24,131. ELastic Tires for Wxeers, W. H. Waud, 
London. 

24,132. Draininc Borries, R. D. Bradford and G. 
Rawlins, London. 

24,133. TRICOLOUR HAND SiGnat Lamp, P. C.Chatterjee, 
London. 

24,134. Bue Dvestvrr, 8. Pitt. 
Germany.) 

24,135. Cycies, A. Welin, London. 

24,136. PNeumatic Tires, Sir E. 
Mercier, France.) 

24,137. Apparatus for Drying Macaroni, W. Vater, 
London. 

24,138. Evastic Tires, G. R. McG. Player, London. 

24,139. Preventinc Concussion, C. F. W. Hoole, 
London. 

24,140. Preumatic Tires, D. Horscroft, London. 

24,141. Toy Animazs, G. T. Clarke, London. 

24,142. AscerTAINING the Draveut of Suips, H. 
Watson, London. 

24,143. Writine States, J. Hutchinson, London. 

24,144. Moron Enoine, W. P. Thompson.—{J/. Pillion 
and A. L, Mellee, France.) 

24,145. Lapres’ Skirts for Waxkine, &c., L. Austin, 
Liverpool. 

21,146. DiscHarce of FLoop Waters, &c., J. Daye, 





G. Lyon, 


(L. Cassella and Co., 


A. Bartlett.—(P. 





London. 

24147. CHain Courtine for Moorine, O. Klatte, 
London. 

24,148. ConnecTinc Links for CHarns, O. Klatte, 


London. 

24,149. Cuairs, M. E. and E. Stretch and P. 8. Kisslow, 
London. 

24,150. Cycies, W. H. Fauber, London. 

24,151. Buckie Crasp for Bexts, F. and L. Marx, 
London. 

24,152. Sionat Apparatvs, H. H. Lake.—(H. A. Parrish, 
United States.) 

24,153. Gates for RarLway Crossincs, L. B, Stevens, 
London. 

24,154. Repucine Viprations and Sxocks, A. Roubleff, 
London. 

24,155. Pistois and other SmaLu Ars, G. V. Fosbery, 
London. 

24,156. Lusricatine, T. H. Deakin, F. 8. Geach, and 
D. Powell, London. 

24,157. Batt Beartnos, G. J. Stevens and J. Hix, 
London. 

24,158, Suspension WHEELS, G. J. Stevens and J. Hix, 
London. 

24,159. Drivinc Gear for Cycies, H. G. Hewitt, 
London. 

24,160. Miners’ Sarety Lamps, H. Davis and A. Locke, 
London. 

24,161. Cranx for VeLocipepes, &c., W. Clay, London. 

24,162. Letrer Boxes and Recertac.es, H. M. Lyons, 
London. 

24,163. Stamp Mitts and Apparatus, D. B. Morison, 
London. 


24,165. 
London. 

24,166. Macnives for Soups, H. 8. Nye, London. 

24,167. Nose and Heap SrralcHTENER, E. Rowland, 
London. 

24,168. Tires to Prevent Punctures, E. V. Field, 
London. 


VaLvE Mecuanism, J. Boyer, 


80th October, 1896. 


24,169. Screws, J. Armstrong, London. 

24,170. Macuine Lirter, J. Bridge and J. Newion, 
Accrington. 

24,171. Brake for Hinp Wueret of Cycte, A. W. Bird, 
London. 

24,172. AppLiance for Cycrists, &c., F. C. Elliott, 
London. 

24,178. Tires, T. F. Drew, London. 

24,174. INTERCHANGEABLE MACHINES, J. and J. Cutlan, 
London. 

24,175. Winpow Sasues, T. Flynn, Glasgow. 

24,176. Wneets, G. R. Balls, Ipswich. 

24,177. GeneRATORs, C. H. e, J. Moores, and H. O. 
Farrell, Manchester. 

24,178. Dynamo Macuines, C. H. Wade, J. Moores, and 
H. O. Farrell, Manchester. 

24,179. GeLATINE DissoLVABLE CarPsu.ss, R. D. Bailey, 
London. 

24,180. GeLaTINeE DIssoLVABLE CAPsuLEs, R. D. Bailey, 
London. 

24,181. Rack Cork Pu.teys, 8. Phillips and T. Jones, 
Lianelly. 

24182. Cycte Mup Guarps, J. Sarjeant and R. 
Clarabut, Wellingborough. 

24,188, ExTenstpLe Lapper, A. Barr, Glasgow. 

24,184. Driving CentrirvGaL Macaines, W. Dixon, 
Glasgow. 

24,185. Hoxpine the Skirts of Lapy Cycuists, G. B. 
Underhill, Wolverhampton. 

24,186. Dress Guarps of Lapies’ Cycies, W. Clarke, 
Wolverhampton. 

24,187. Curtinc Stone, MARBLE, &c., G. Brown, 
Chesterfield. 

24,188. InrLatinc Pneumatic Tires, B. Kohlmann, 
Glasgow. 

24,189. Forcing CaRTRIDGES into Bans, J. Ramsay, 
Erith, Kent, 





— ELEcTROLIER CEILING FitrinGs, H. D. Hinks, 


gham. 
24,191. Grinpinc Wire Carps, W. Senior and G. A. 
Kennedy, Manchester. 
24,192. Improvep Game of SKILL, R. Crosse, London. 
24,198. BassineTTe Mai Carts, G. W. Bland, Man- 
chester. 
24,194. HanpLe Bars of VeLocirepes, H. W. Allkin, 
Manchester. 
24,195. Preservation of Fisu, G. Jackson, Great 
Grimsby. 
24,196. WHeets for Carriaces, &c., G. F. Powell, 
Bath. 
24,197. Tonacco Pipe AtracHMmeEnt, B. W. Cooke and 
W. G. Birkinshaw, Derby. 
24,198. Batt Bearinos, R. A. Marples and J. B. 
Chambers, London. 
24,199. Pweumatic WHEEL Tires, D. France, Man- 
chester. 
24,200. Manuracture of Cyrcuzs, A. Farnell, Keighley. 
24,201. Fevuogs of Venicte Wueeis, H. F. Julian, 
Shaldon, Devonshire. 
24,202. Caw Lip, E. H. Kent, London. 
24,203. Tires, C. H. Williams and W. G. Wright, 
London. 
24,204. Dress Guarp, E. James and A. R. Bonnick, 
Birmingham. 
24,205. Means for Hanpiino Matcues, H. L. Harrison, 
London. 
24,206. Apparatus for 
Hawkins, London. 
24,207. Sewine Macuinvegs, 8. B. Cochrane, London. 
24,208. Burners, D. M. Hughes, London. 
24,209. Steerinc Gear for VesseLs, D. L. Volker, 
London. 
24,210. Raitway VeHicLe Covupiines, J. F. Strahle, 
ndon. 
24,211. Gas Encives, C. C. Winther-Hansen and A. 
Jensen, London. 
24,212. Derricks, C. D. Doxford, London. 
24,213. Vatves, J. and H. Jelley and A. S. Bowley, 
mdon. 
24,214. VELocIPEDE Brearinos, G. McAnney and J. 
Price, London. 
24,215. Kyire, J. Clarkson, London. 
24,216. Borrte Drarninc AppLiances, C. H. G. Hay, 
Sheffield. 
24,217. Fasteninc Device, G. Schréder and 8. Cohen, 
Birmingham. 
24,218. Fenpers, T. W. Adshead, Dudley. 
24,219. Tires, F. Kalina, London. 
24,220. Lamp, A. Riddell, London. 
24,221. Toy, E. Mahoney, London. 
24,222. Cotiars, J. 8. Hainsworth and T. R. Whitting- 
ham, Leytonstone. 
24,223. Switcues, I. H. and H. L. Storey, and J. Parkin- 
son, Manchester. 
24,224. Pianinc MacuHines, W. 
chester. 
24,225. APPLIANCE to be Usep with Sroves, J. W. Kirk, 
London. 
24,226. Cams for Stamp Batreries, L. V. Rothschild, 
London. 
24,227. DrawinG Boarps, M. Garrett, London. 
24,228. MusicaL InsrRUMENTS, H. Miiller and W. Y. 
Wright, London. 
24,229. Tip Caps for UMBRELLAS, W. G. Harris and C. C. 
Pilling, London. 
24,230. Manuracture of Cartripces, J. Pinfold, 
London. 
24,231. Trres, J. Craig, jun., London. 
24,232. CoIn-FREED Macuiyes, G. Botto and C. Tra- 
bucchi, London. 
24,233. Processes for TrEaTING Iron, 8. Neffgen, 


INDICATING STRENGTH, 8. 


Ford-Smith, Man- 


London. 
24,234. ConveRTING Motion, 8. Butler and H. R. Grice, 


London. 
24,235. An Improvep Exectric Lamp, -D. Forbes, 
London. 
24,236. VELocipepE WHEELS, T. Ashby, London. 
24,237. A New Game, M. Lukie, London. 


24,238. Sicut Freep Lusricators, J. Hochgesand, 
London. 
24,239. Bookcase Door SasHes, E. Clements, 8. 


Frankcom, and R. J. Sparrow, London. 

24,240. Strorrpers, &c., for Borries, J. W. Sutton, 
London. 

24,241. Door Botts, Tonks, Limited., and J. Blundell, 
London. 

24,242. MANUFACTURING ARTIFICIAL Stone, A. Clery, 


mdon. 
24,248. Treatment of Ores, &c., G. J. Atkins, 
ndon. 
24,244. Recoverinc Mertats from their Sarts, G. J. 
Atkins, London. 
24,245. Wire Carps and METALLIC TEasELs, J. Fiedler, 
London. 
24,246. Recepracte for Campuor, E. A. Worsdell, 
Manchester. 
24,247. HorsesHoes, W. W. Barnes, Liverpool. 
24,248. ImproveD Knives for Pva Mixts, J. Aynsley, 
ndon. 
24,249. Preventinc Potrery Crackinc, J. Aynsley, 
mdon. 
24,250. Orn Cans, R. Newton, London. 
24,251. Prorectinc WarRsHIPs from Sxort, 8. Gresswell, 


London. 
24,252. ATTACHMENT to CrcLe Hanp.gs, 8. E. Symes, 


ndon. 

24,253. Harr Device for Lapies, L. Du Bosch and T. 
Gillingham, London. 

24,254. Hair Device for Lapres, L. Du Bosch and T. 
Gillingham, London. 

24,255. VELociPEeDEs, J. L. Anderson, London. 

24,256. Stream Borer Fuet EconomisinG APPARATUS, 
W. N. Macbeth and W. J. M. Hopkins, London. 

24,257. Brake MecHanisM for Cycuies, G. J. Stevens 
and J. Hix, London. 

24,258. BicycLe Frames, G. J. Stevens and J. Hix, 
London. 

24,259. T1LE MANUFACTURING APPARATUS, W. Hewitt, 
London. 

24,260. Makinc WHEEL Rims, W. and H. G. Hewitt, 
London. 

24,261. ARTIFICIAL TEETH, J. Wicke and L. Gattineau, 
London. 

24,262. Whee. Guarps for Cass, M. H. Kinnear, 
London. 

24,263. Fitrincs for Broom HANDLEs, 
London. 

24,264. Beer Enoines, 8. G. Mason and J. Tonry, 

mdon. 

24,265. Squares, W. Benshausen, London. 

24,266. IMPROVED FLUID PressuRE ENGinEs, H. Nezre, 
London. 

24,267. Bicycies and other Roap VEHICLES, P. J. Ogle, 
London. 

24,268. Bicycues, E. F. Piers, London. 

24,269. PHorocrapnic Cameras, The Eastman Photo- 
graphic Materials Company, Limited. — (F. A. 
Brownell, United States.) 

24,270. Drivinc Gear for Cycies, &c., W. H. Starnes, 
London. 

24,271. Bicycues, E. C. P. Clerc, London. 

24,272. CoIN-FREED Apparatus, G. Haydon and 
Haydon and Urry, London. 


G. Nayler, 


24,278. Propucinc PuxorocrapHs, T. Symmons, 
London. 
24,274. ComBusTion of ACETYLENE Gas, R. Tiirr, 
London 


24,275. IMITATION Sotip Woop Pave s, P. Esquillot, 


ndon. 

24,276. Improvep Pnevmatic Tires, L. J. Darby, 
London. 

24,277. CoLourn Printinc Macuines, J. Meyrueis, 
London. 

24,278. Printinc Frames, A. Miiller and Wittasek and 
Co., London. 

24,279. Cycies, R. Grilli, London. 


31st October, 1896. 


24,280. Sprincs for Motor Cars, F. R. Simms, 
London. 








24,281. Rattway Cuatrs, G. Wilde, Halifax. 
24,282. Dress Preservers, K. lliffe, London. 
24,283. Drivinc Gear for Cycies, &c., K. Walker 


ndon. 
24,284. Device for Prorectinc Borris, E. Schiitze 


mdon. 
24,285. Vent Peas, A. S. Bell, London. 
24,286. WasHinc Minerat Bearine Soits, T: Cudlipp 
and J. F. Stow, London. 
24,287. Mup Guarps for Cycies, J. C. Railton 


ndon. 

24,288. Improvep Cycie Sranv, W. M. Gillibrand, 
Manchester. 

24,289. Harz Pins, H. A. Belden, London. 

24,290. Game, J. H. Cranston, London. 

24,291. Exectric BurctarR Ataroms, W. H. Ward, 


mdon. 
24,292. ImprovepD Screw Stoppers, E. R. Vaughan, 


yden " 
24,298. Licut Locomotives for Roaps, J. E. Wallis, 
asingstoke. 
24,294. Grinpinc Miiis, J. E. 8. Perkins, Peter- 
boro le 
24,295. Trays for Tea-pots, &c., G. Hammersley, 
n 


gport. 
24,296. WickeRED BotrLe Protector, J. Harling, 
Castleford. 
24,297. Carpet SweererR SHow Stanp, J. L. Pollitt. 
—( Bissell Carpet Sweeper Company, United States.) 


24,298. Preventinc Horses Siippinc, W. Davis, 
Hanley. 

24,299, Preventine Fire in Suips, &c., D. Hunter, 
Edinburgh. 


24,300. Gas Burners for Stoves, &c., H. J. Yates, Bir- 


mingham. 

24,301. Grass Drinkinc Vesseis, J. 8. Barrow, 
Leicester. 

24,302. WuHeerts of Cycites and the like, G. Tayler, 


Leicester. 

24,308. Pneumatic Tires, E. E. Preston and C. E. 
Gibson. Leicester. 

24 304. Maxinc up Parcets of Mixep Corss, H. H. 
Hanmer, Liverpool. 

24.305. Preumatic Trres for VeLocirepss, J. J. Warry, 
Liverpool. 

24,306 Fiuip Pressure Motors, T. McCarter and T. 
Cooper, London. 

24,307. Improvep Coverines for Roors, J. N. Sharp, 
Bradford. 

24,308. Lapprers, &c., J. Holroyd and T. R. Farran, 
Bradford. 

24,309. Wire Fexcina for Hop Garpens, J. Tovey, 
Birmingham. 

24,310. Tires for BicycLes and Veuic.es, H. G. Hills, 
Manchester. 

24,311. INTERNAL CombBusTION Enoine, J. T. Dawes, 
Liverpool. 

24,312. Fencrxc or Sworp Pray, H. T. Lansdowne, 
London. 

24,318. Too. Horpers, F. Bosshardt.—(Bluu and Co., 
Austria.) 

24,314. VENTILATING GREENHOUSES, &c., L. 
Blackburn. 

24,315. Dinner Can, H. Akeroyd, Bradford. 

24,316. Brake for Rotary Mecuanism, D. G. Nelsen, 
Glasgow. 

24,317. Gas Burners, D. Lare, Bradford. 

24,318. SHEEP Markinc Compounp, A. E. Longbcttcm, 
Halifax. 

24,319. Looms, H. J. Homfray and W. H. Loiimer, 
Halifax. 

24,320. WHEEL-BARROWs, H. Houldsworth, Keighley. 

24,321. Sranp for Bicycies, G. A. Johnson, T. Dixon, 
and J. Smith, Keighley. 

24,322. Fititine, &c., Botries, J. Meadowcroft ard W. 
Meadowcroft and Son, Ld., Halifax. 

24,323. Mecuanism for Motors, A. E. Hodder and J. 
B. G. Lester, London. 

24,324. Pneumatic Tirss, L. Callender, Jersey. 

24,825. Measurrnc and WeicHinc Apparatus, 8. 
Cooper, Manchester. 

24,326. Epce Bixpine for Hats, T. W. 
Manchester. 

24,827. Nove, Topacco Pips, B. Spires, Stockton-on- 
Tees. < 

24,328. Cycte Drivine Cuarns, G. H. Smith and G. 
H. Rayner, London. 

24,329. INSERTING FILLING MATERIAL into ELECTRODES, 
F. Wiiste, London. 

24,330. Stoprinc Movutus of Gas Retorts, A. G. 
Browning, Manchester. 

24,331. MacHINERY for ComBING Fisres, P. Ashworth, 
Manchester. 

24,332. PostaL Wrappers, F. E. Willcocks and E. 
Wheeler, Birmingham. 

24,333. Trouser Ciip, L. Myers and F. R. Faker, 
Birmingham. 

24,334. InKsTanps, W. E. Kerslake and E. 8. Hitch- 
cock, Liverpool. 
24,335. TRANSPORT 

Berlin. 

24,336. Tea-pots, J. Marshall, Glasgow. 

24,337. OpeninNG Windows, E. Holding, J. Holland, 
and J. Holding, Withnell, Chorley. 

24,338. Motor Carriaces, H. H. Mulliner, Londcn. 

24,339. Gas CyLinpErs, L. Terrey, London. 

24,340. SUPERHEATING APPARATUS, J. von Grubinski, 
London. 

24,341. ATTACHING TirREs to WHEELS, W. W. Wardle, 
London. 

24,342. Preumatic WHEELS, H. H. Mortimer, London. 

24,348. INFLaTING TrrEs, J. Campbell, H. W. Gibson, 
and W. H. Palmer, London. 

24,344. CHarcine Botries with Gas, H. V. R. Read, 
London. 

24,345. Bortues, J. Creasy, London. 

24,346. Screw Stoprer for Borries, 8. A. Parkes, 
London. 

24,347. Locks and Botts for 
London. 

24,348. Firrines for ELectric Licutine, C. E. Bulling, 
London. 

24,349. Sarety-pins, J. H. Nobis and Thissen, London. 

24,350. Rertecror for Exectric Lamps, R. Jones, 
London. 

24,351. Erecrric Raitway, A. H. Brunn, V. Tak.ics, 
L. de Reymond-Schiller, and P. Westphal, London. 

24,3852. SurpLyinc Winp te Oreans, R. Hope-Jones, 
Liverpool. 

24,353. DraucHT Apparatus for Furnaces, A. Anton, 
London. 

24,354. Securrnc HanD Es to Broom-negaps, B. Read, 
London. 

24,355. Drivinc Gear, E. H. Cerroll, London. 

24,356. Wixpow WepuE, A. O. Haslewood, London. 

24,357. InuaLer, W. H. Whitlock, London 

24,358. Fruit-wasHinc Macurye, J. Buffham and W. 
J. Rae, London. 

24,359. ApprLiance for Lirrinc Docs, G. Heggart, 
Sheffield. 

24,360. Cover for Tires, W. J. S. Strange and 8. F. 
Ullathorne, Birmingham. 

24,361. CycLometers, W. W. Dudley, London. 

24,362. Bati-castors, E. V. Longstaffe, London. 

24,863. Pressure InpicaTor for Tires, A. Koch, J. B. 
Romach, and J. Davidson, London. 

24,364. VeLocipepe, &c., WHEELS, W. C. C. Erskine, 
London. 

24,365. SicwaL Licuts, V. B. Lewes, London. 

24,366. Tires, F. A. McRae, London. 

24,367. Conpuit for ELecrric Conpuctors, E. Lavens, 
London. 

24,368. PHorocrapHic Cameras, W. H. Tomkinson, 

ndon. 

24,369. Pranos, G. F. Lyon, London. 

24,370. PREVENTING the InTRopUCTION of LiquiDs into 
Borries, &c., E. J. Biggs and H. F. Spencer, 
London. 

24,371. Driving CHains and WHEELS, T. 
London. 

24,872. Move: Sranp, A. Thornton and E. Sykes, 
Charfield, Gloucester. 

24,373. HANDLE-BAR of Bicycies, O. Jones, London, 

24,374, Metau Cans, J. Feaver, London, 


Ormord, 


Bracher, 


Contrivance, J. Fiirbringer, 


Doors, C. Morris, 


Curley, 
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24,375. Bicye:1nc and Cyci'Nnc Tires, T. P. Pearson, 
Duddingston, N.B. 

24 376. STONE-woRKING Macuine, H. H. Lake.—(?’. K. 
Rohr, Norway.) 

24,377. Universat Rim Driviine Cu ck, J. E. Cohen, 
London. 


24378. AceTtYLENeE Gas Lamps, &c., G. Sévérac, 
Brussels, 
24379. Hyprautic Force - BELLows, C. Magnée, 


Brussels. 
24,380. Gun CarRIAGEs or Mountines, C. A. Larsson, 
London. 


2al November, 1896. 


24381. Switcnes, M. B. Cotterell and H. Russell, 
London. 

24,382. CycLe Locks, W. A. Lloyd, Birmingham. 

24,383. SHakinGc MacHengs, J. B. Brooks aud J. Holt, 
Birmingham. 

24,384. Borrte Fititinc Macuine, J. R. Lofthouse, 
Barnsley. 

24,885. Harr Bann, F. 8. Stark, London. 

24,883. Gear-case for Bicycies, &c., O. T. Morgan, 
Bristol. 

24,287. Prerarinc Watts for Porntinc, W. Morgan, 
Liverpool. 

24,388. ANGLE CuvucK or Pate, W. Crawley, Bramp- 
ton, Huntingdonshire. 

24.389. Carriace Lamp Irons, H. Vincent, Birming- 
ham. 

£4390. Stakes or Stanparps for Nets, A. Ballach, 
Glasgow. 

24,391. DuaL Recister Soot Door, T. H. P. Dennis, 
Chelmsford. 

24,392. Fonpixc Coursgs on Cuarts, F, E. Magnusson 
and H. E. F. Fagerland, Glasgow. 

24,393. Fuse Currine Pocket Knives, G. M. Bergen, 
London. 

24,594. PHoroGraruic Hanp Cameras, C. E. Peczenik, 
London. 

24,395. Marine Enorneé Evaporators, A. Hittard, 
Manchester. 

24,396. Lock for CrcLes, H. Y. Lenton and E. Jenkins, 
Wolverhampton. 

24,397. WeavinG FrinGcEs, H. J. Homfray and W. H. 
Lorimer, Halifax. 

24,398. Feepinc and DELIVERING Carps, J. J. Allen, 
Bradford. 

24,399. INCANDESCENT BuURNERs, W. 
Walmesley. Keighley. 

24,400. CLock OPERATED MECHANISM, J. Preston, 
Keighley. 

SS Water Heaters for Ketries, E. W. Dixon, 
eeds. 





R. Clay and B. 


24,402. SHutTTLE Carriers, J. McCormick and H. C. 
Hardman, Waterfoot. 

24,408. Securinc Cranks to Axirs, F. W. Briggs, 
Birmingham. 

24,404. Suspenpinc Cyciinc Skirts, J. C. 
Dundee. 

— PackinG DisTILLinG TuBes, R. M. McDovga'l, 
Glasgow. 

24,406. Means for Openixrc Winpows, A. Cameron, 
Glasgow. 

24,407. WALKING-STICK ATTACHMENT, W. E. Munro, 
Glasgow. 

24,408. CoLour Bass, I. Levinstein ani Levinstein Ld., 
Manchester. 

24,409. Huss for VELOCIPEDE WHEELS, 
Manchester. 

24,410. PREsERVING ViNEs and TrREEs, E. Domergue, 
Brussels. 

24,411. Gas, F. 8. Cripps, Sutton, Surrey. 

24,412. Lantern, A. G. Smith, Aberdeen. 

24 413. Hanpreep Evectric Arc Lamps, A. G. Smith, 
Aberdeen. 

21,414. ACETYLENE Gas GENERATOR, A. J. and A. G. 
Smith, Aberdeen. 

24.415. RevoLtvinc VeLocipepE Cranks, J. D. Derry, 
London. 

24,416. Puzzie, A. W. Hough, London. 

24,417. ExtractinG Govp and Sitver, B. C. Molloy, 
London. 

24,418. Lamps, A. V. Linley and W. H. Owensmithb, 
Birmingham. 

24,419. FLoorinG Tite, E. M. Shorter and J. C. Power, 
London. 

24,420. Rotiters for Furniture, &e., J. C. 


Watt, 


S. Cooper, 


Taylor, 


London. 

24,421. Batt Bearincs for Cycies, F. J. Bindley, 
London. 

24,422. Bearine, P. Pondorf, London. 

24,423. Macuine for Borinc Buttons, P. Pondorf, 
London. 

24,424. Forminc Hat Bopies, M. Silberand E. Brandt, 
London. 

24,425. Erce Setter, A. and F. H. Pochin and H. 
Addison, London. 

24,426. ADJUSTABLE CRANKS, H. Belcher and H. Cam- 

pion, London. 

427. BicycLe Houpers, C. 8. Barrows, London. 

Drivinc Gear for Cycuirs, F. L, Sarjeant, 





don. 

24,429. Fasteninc for Bcors, J. C. Renderand T. Bell, 
London. 

24,430. Motor Cars, &c., Sir C. 8. Forbes, Bart., 
London. 

24,431. Motor Cars, &c., Sir C. 8. Forbes, Bart., 
London. 

24,432. Rippes for Peas, G. Armstrong, London. 

21,433. Pencit Porntep Pen, O. E. Whiting, London. 

24,434. Fitters. 8. Starkey. London. 

24,435. Hanp Prianters, H. H. and J. T. Wabers, 
London. 

24,436. RapiaL Hanp Dritiinc Macuinss, J. Glover, 


24 438. Drivinc Mecuanism for Cycies, K. 8. Murray, 
London. 

24,439. Pepat Drivinc Gear, M. Owens, London. 

24,440. MANUFACTURE of ACETYLENE, P. D. Résener 
and H. L. A. Luchaire, London. 

24,441. Gas Pressure Gavuces, R. T. and J. G. Glover, 


ndon. 
24,442. A PENNAMATTASCOPE, J. Paxton and A. Ostlere, 
mdon. 

24,443. Manure DistrisutTors, T. H. Motley and W. 
H. Owen, London. 

24,444. CoLLAPsIBLE BracH &e., E. 
London. 

24.445. Ayr Pumps for Cycies, E. Wicky, London. 

24.446. Pneumatic Harness for Horses, H. Bening- 
field, London. 

24,447. Wneexs for Cycves, &c., J. B. and B. Verity, 
London. 

24,448. Brakes for Roap Carriaces, W. H. Akester, 
London. 

24,449. Construction of Great Lenses, J. Saward, 
London. 

24,450. A New Curr-FasteninG Device, L. Stransky, 
London. 

24,451. Fastentnc Devices for Brusues, G. F. Agst 
and Sohn, London. 

24,452. Recisters, H. J. Haddan.- (The National Cash 
Register Co., United States.) 

24,458. Bicyciges, W. F. Williams, London. 

24,454. Fasteners, J. F. Wilts, London. 


Seat, Zietz, 


24,455. INTERNAL ComBusTION Morors, F. O. Prince, | 


London. 

24,456. CURRENT GENERATING MeTHOD, D. Cook, 
Richmond, Surrey. 

24,457. Ienit1nc Devices, W. D. and §. Priestman, 
London. 

24,458. CLosinc Bunc Hoes, K. Ktihner and J. 
Schmatz, London. 

24,459. Powper Purrs for the ToiLet, J. Lewir-, 
London 

24,460. Toy, A. W. Brittain, London. 

24,461. Winpow Sxcurinc Device, 
London. 

24,462. Bre-Hives with MovaB_e Frames, K. de Kesel, 
London. 


J. H. Nolte, 


24.468. ComBrneD Hair Pin, B. Whiteley and I. N. Ford, 
London. 

24,464. Skirts, B. Cockin, London. 

24,465. Hanpues, F. Sinclair, London. 

24,466. New VaLvE for Foornauis, 8. J. T. Legge, 
London. 

24,467. CuimNney Ports, B. W. Williams, London. 

24 468. VaLves for Pneumatic Tires, H. 8S. McKenzie, 
London. 

24,469. Crips, J. Pierce, London. 

24,470. Huss, T. Jones, London. 

24,471. Tonacco Pipes, E. Rylands, London. 

24,472. Exvecrric AccuMULATOR Frames, H. Leitner. 
London. 

24,478. SeconpaRY GALVANIC ELEements, H. Leitner 
London. 

24.474. Water Puriryinc /Ppparatus, A. Dervaux, 
London. 

24,475. Pirate Carr’ers for Batreries, H. 
London. 

24.476. Sroprers for Jar Openines, R. D. 
London. 

24,477. BrcycLe TRAVELLING Basket, W. P. Ellmore 
London. 

24,478. FoLpinc TraveLiine Basket, W. P. Ellmore, 
London. 

24,479. Pneumatic WHEFL Tires, C. W. 
London. 

24.480, INFLATION of Pyeumatic Tires, J. G. Crichton, 
London. 

24,481. Casincs for Conpuctors, &c, H. 
London. 

24.482. Revo.vinc TaBLes ComBrnations, W. A. Mande- 
ville, London. 


Leitner, 


Todd, 


Dawkins, 


Reason, 


38rd November, 1896. 
24.483. HIGH-PRESSURE Gas REsERvotRS, W. C. Tyler, 
London. 


24,484. ArracHinc Cans to Doors, R. F. Brown, 
London. 

24,485. Sack or LucGaGce Exevartors, T. Harrison, 
Stamford. 

24.486. SeLr-actinc Gas Reoutator, J. Taylor, 
London. 


24,487. Direct-actina Pumpinc Enoines, W. H. Hole- 
house, Keighley. 

24,488. CompouND PNEUMATIC 
Brighton. 

24,489. Lapres' Hark Fasteners, C. 
pool, 

24,490. Maktnc Axes Boxgs, T. Bashforth, Wigan. 

24,491. Castine, J. W. Wild, Wigan. 

24,492. REMOVABLE OsBsTRUCTION REcEIVER, J. W. Wild, 


Tire, W. H. Goodman, 


Davies, Liver- 


Wigan. 

24 493. Vatves for Prevmatic Tires, A. 8. Cartwright, 
Birmingham. 

24,494. Preumatic Tires, A. 8. Cartwright, Birmirg- 
ham. 

24,495. Prange Inpicator, &c., J. S. Foley, Birming- 


24,496. ComprneD Bit and Screw Driver, 8. Chapin, 
London. 

24,497. Can for HoLpinc 
Redditch. 

24.498. Stop Works for WatcHes, H. Robottom, Over 
Whitacre, Warwickshire. 

24,499. Pipe Coupiincs, S. E. Howell and T. Littler, 
Sheffield. 

24,500. Curtain Rop ELevator, &c., J. 
Glasgow. 

24,501. Rinc Spinninc MacuHInery, M. 
Brindisi, and T. W. Bateman, Bradford. 

24,502. Sarery VALVE for Steam, AiR, &c., J. Pembley, 
Bolton. 

24,508. Sasn Firtinos, G. Herbert, Tivoli 
ham. 

24,504. BURNISHING MACHINE, 

ol. 

24,505. Macutne for Fryisnine Stock, M. E. 
Liverpool. 

24,506. MANUFACTURING of Printep Warps, T. Green- 
wood, Manchester. 

24,507. Nutmec Graters, C. E. Damon, Keighley. 

24,508. CycLe Brakes, J. Sanders, Kidderminster. 

24,509. Sewinc Macuines, A. Wood and W. Ruxton, 
Glasgow. 

24,510. Rounp Fixes, J. E. Vos.—(A. 
States.) 

24,511. Covers of Pneumatic Tires, J. T. Stephen, 
Leicester. 

24,512. Marxinc SHeep, E. E. Broadbent and E. A. 
Longbottom, Halifax. 

24,513. CentriFuGAL SEPARATORS, E. Nylén, Glasgow. 

24,514. AutopHoNE, H. W. Mills. London. 

24,515. Setrrne for Steam and other Borers, J. Lynes, 
Leeds. 

24,516. Cover or GuarpD for FryING Pans, F. A. Ives, 
London. 

24,517. Cycies, M. E. Lynch and W. Riley, London. 

24,518. Boor Soxgs, &c., J. de Vere and R. Eddleston, 
Blackburn. 

24,519. Pneumatic Tires for Cycies, &c., W. H. Waud, 
London. 

24,520. Metat Cans, W. L. Wacber, 
Onited States.) 

24,521. UNPUNCTURABLE SHIELD for the Arr TuBEs of 
Pneumatic Trres, C. A. Morton, C. E. Jacobs, and 
D. T. Roper, London. 

24,522. Motive Power Apparatus, W. H. 
London. 

24,523. AUTOMATIC INFLATING ARRANGEMENT, W. E. C. 
Ellis, Petersfield, Hampshire. 

24,524. BicycLe Supports, R. G. Wells, London. 


Live Fisn, 8. Allcock, 


M. Brown, 


Leach, J. 


Chelten- 
M. E. Clark, Liver- 
Clark, 


Weed, United 


Wise. 4G. A. 


Graham, 


24,525. Ramtway VEHICLE CovpLines, P. Bogler, 
London. 
24,526. Driving MecnanisM for SELF - PROPELLED 


Roap VeHicies, W. A. P. Werner, St. Leonard’s-on- 


Sea. 
24,527. TRAVELLING StaGe, H. Moss and J. C. Wilmot, 
London. 
528. Cuimney Cow s, W. E. Cox, London. 
24,529. TrrE PrRESERVER and Speep Banp, A. Jezzi, 
London. 
24,530. Drivinc Gear for Cycies, T. Hann, W. Brom- 
ley, J. Price, A. H. Smith, and D. E. Radcliffe, 








Lon 4 

24,531. Means for OperatinG Cycie BE rs, A. Koch, 

ondon. 

24,532. Sprrit Stoves, F. J. Waite, London. 

24,538. Brakes for VeELocIPEDES, J. Harrington, 
London. 

24,534. Stoppers for Botties, Jars, &c., T. Sutcliffe, 
London. 

24,535. FisHinc Boors, 8. Richards, London. 

24,536. VaLves for Pyeumatic Tires, J. P. A. Bowley, 
London. 

24,537. FASTENING PNEUMATIC TIRES to Rims of WHEELS, 
W. C. Wood, Windsor. 

24,538. Froatinc Dry 
London. 

24,539. Heatinc and Dryinc Stove, H. Zschetz- 
chingck, London. 

24,540. Covers for CycLe T1reEs, E. V. and J. W. Field, 
London. 

24,541. Liqgvuip Meters, W. M. Fowler, London. 

24,542. Brakes for Bicycies, P. A. Molteno, London. 

24,548. SigNaLLinG Apparatus, A. S. Price and J. J. 
Haynes, London. 

24,544. ImpLemeNT for Dicorna, 8. J. Luke, London. 

24,545. CycLe Hanp es, E. Baynes-Rock, London. 

24,546. Mit~inc Macuriyes, C. E. V. Norman, London. 

4,547. Rec no LearHer, H. H Lake.—(McKoy 
Never-slip Sole Company, United States.) 

24,548. Sarety Device for ELectric Crircvits, L. G. 

Rowand, London. 

24,549. BrusH-makiInc Apparatus, H. H. Lake.—{E. 

Morrison, United States. 

24,550. Rotary Gas Enornes, L. Gathmann, London. 

24,551. ELectric Rattways, H. C. Reagan, junior, 

London. 

24,552. SIGNALLING on Raitways, G. V. Allen and L. 

Meyer, London. 

24,553. Drittinc Brusu Bopigs, C. E. Flemming, 


Dock, &c., M. W. Marsden, 












9. 











mdon, 


24,554. ConnEcTING ELECTRICAL FittinGs, R.C, Jeboult, 
London. 

24,555. PHotocrapHy, J. Ewing and T. R. Watson, 
Aberdeen. 

24,556. HEATING MARINE Borer Furnaces, J. G. 
Squire, London. 

24,597. Pneumatic Batt Searep Cycite Sappie, J. 
Hinks, Birmingham. 

24,558. Lamps, H. H. Lake.—(V. Hanotier and G. Hos- 

telet, Belgrum.) 

24,559. MurrLe Furnaces, A. Helzel, London. 

24,560. BicycLe Sxats snd Sappies, E. J. 
London. 

24,561. Har Rounpinc Macuuines, C. H. Reid, London. 

24,562. Points of Tramway Rats, A. J. Boult.—(2. 
Brava, Germany.) 

24,563. TuBULAR Frames for Cycies, H Belcher and 
F. Easom, London. 

24,564. Frames for Cycies, H. Belcher and F. Easom, 
London. 

24.565. Tires for Car Wares, A. J. Boult.—(J/. B. 
West, United Stutes.) 

24,566. KNi1TTING MACHINES, W. P. Thompson. 
Branson, United States.) 

24,567. Pneumatic Bicycies, G. Agar, Liverpool. 

24,568. MaNuFAcTURE of ARTIFICIAL Musk, A. Blaile, 
Liverpool. 

24,569. Hooks, D. McGill, London. 

24,570. Manuracture of Stock1ne Gairers, G. Hadden, 
London. 

24571. Grose Hoiper for Canp.irs, J. R. 
London. 

2. QUARRYING AppaRATUs, M. Thonar, London. 

24,573. Proptcrion of CHLORIDE of Zinc, C. Hoepfuer, 
London. 

24,574. MicropHone, T. J. Howell, London. 

24,575. Macuine for MaAkinc Mera Rivets, E. Wall, 
London. 

24,576. THEATRICAL 
London. 

24,577. EvLectri 
Willan, London. 

24,578. NON-RETURN VALVE for Srreer GuLLies, J. 
King, London. 

24,579. PNEUMATIC 
London. 

24,580. Watcu Protectors for Cycues, &c., 8. Bendit, 

ndon. 

24,581. REVOLVING 
Brewster, London. 

24,5 Saeet Mera Bossins for RinG Sprnnine and 
DovusLinc Macuines, G. Paley and J. A. Sutcliffe, 
London. 

24,583. FRAMELESS SpecTACLES and Eyecvassgs, W. 8. 

Essick, London. 

24,584. CyciinG Skirts, E. Blumftield, London. 

24,585. MANUFACTURE Of ARTIFICIAL TeeTH, A. Villar, 
London. 

24,586. Preumatic Tires, J. J. Shannessy, London. 

24,587. TREATMENT of Gratin, J. Garton, E. 
Finch-Hatton, and R. Garton, London. 

24,588. Fivrers, F. P. Candy, London. 

24.589. Fasnioninc Necks of Borries, L. 
London. 

24,590. CycLte Sappves, W. F. Muller, London. 

24,591. Crcte Bracket, 8. J. Kent and C. E. Hoefling, 
London. 

24,592. Pyeumatic Trres, F. 8. Ornsteinand F. Pudney, 
London. 

24,598. Buinps, W. H. Douglas, London. 

24,594. ELEcTRICAL Resistance Device, G. kK. Cum- 
mings, London. 

24,595. Ligutinc TaBLgs, B. M. Drakeand J. M. Gorham, 
London. 

24,596. Borrir, J. 
States. ) 

24,597. System of Rartway Locomotion, M. Evans, 
Birmingham, 

4th November, 1896. 
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ADVERTISEMENT, O. Barrett, 


Lamp Fitaments, J. H. Douglas- 
Davy, 


Tikes for Wuee.s, D. 





Pumpinc Apparatus, F. W. 

















Bouneu, 


G. Lorrain.—(W. B. Forster, Unitet 


24,598. Drivinc Gear for Webber, 
Dorking. 

24,599. Mup-auarp for Cycues, E. Patry, London 

24,600. VenicLe Bearinos, D. McCallum and A. D. 
Sproat, London. 

24,601. Prorectinc SueatH for Forres, W. A. Ress, 
London. 

24,602. ConveRTING Motions, J. 8. Phillips, Swords, 
Co. Dublin. 

24,608. CyLinpDFR Sipe Va.ves, &¢., T. W. Scott, 
Kent. 

24,604. Puncture Proor Tire Banp, J. McMullen, 
Manchester. 

24,605. Raw Securine Device, 8. W. Gillett.—(F. 6. 
Lynde, India.) 

24,006. BorrLe Stoppers, W. Howie, Ecclefechan. 

24,607. Macuines for WeEavinG Looms, J. Wilkinson, 
Bradford. 

— Pyeumatic Tires for Cycues, L. Cox, Birming- 
am. 

24,609. Cycte Wueets, F. A. Rhodes and E. D. Hop- 
croft, Birmingham. 

24,610. Cuain Protectors for Cycues, F. Holt, Glas- 


‘ow. 
24,611. GENERATING ACETYLENE Gas, A. Kay, 
Glasgow. 


24,612. Szrvine Boarp, A. Simpson, Glasgow. 

24,613. GIGANTIC RECREATION WHEEL, W. J. Brewer, 
London. 

24,614. Cases, D. J. Ayres, London. 

24,615. Trivers for Cookinc Purposes, G. H. Nock, 
Montgomeryshire. 

24,616. Gavoce for Reoutation of Water, J. A. 
McPherson, Bristol. 

24,617. Steam Generators, W. Fairweather.—( The Bab- 
cock and Wilcox Co., United States.) 

24,618. Construction of FERMENTING Vats, W. Cutler, 
London. 

24,619. Lamps, E. M. Harley, Glasgow. 

24,620. HanpLe for Corrins, A. and J. W. Lawrence, 
Birmingham. 

24,621. Cowt or Cuimney Pipe, J. H. Bonehill, Bir- 
mingham. 

24,622. Bearinas of Cycies, F. W. Briggs, Birming- 

am. 

24,623. DETACHABLE LeveR CuIps, C. T. B. Sangster, 
Birmingham. 

24,624. Pyeumatic Tire Pumps, C. T. B. Sangster, 
Birmingham. 

24,625. STEERING APPARATUS, Davis and Co., Ltd., and 
W. R. G. Hay, London. 

24,626. Toy, L. Galloway, Manchester. 

24,627. Fire pars, J. Harvey, Birmingham. 

24,628. Dyzinc Fisres, E. Bentz and F. J. Farrell, 
Manchester. 

24,629. Knire, J. R. Watts, Sheffield. 

24,630. TrRE APPARATUS, W. Thomas and W. H. Edger- 
ton, Wolverhampton. 


24,631. MvuxtipLe Tuspe Pneumatic Tires, B. H. 
Thwaite, London. 

24,632. Cieaninc Domestic Ovens, L. Ormond, 
Blackburn. 


24,633. Drivinc Mecuaniso for VeLocirepes, T. Lutz, 
London. 

24,634. ConTROLLING RaILway Gates, J. H. Fitzgerald, 

ondon. 

24,635. Roor Construction, F. L. Cook, London. 

24,636. Crank for VeLocipepes, &c., A. Summers, 

Dublin. 

1,637. Rops, W. Hitchman, London. 

24,638, Gearinc for Bicycies, J. Shaw, Willington-on- 

Tyne. 














24,689. Lamp Cuimney CLEANERS, H. Beswick and J. 
Woodbridge, Manchester. 

24,640. Tit, for CHECKING G. R. Stokes, 

Hanley. 

24,641. Cuarn WHEELS for Cyc.es, A. B. Wilson, Holy- 

wood, Co. Down. 

24,642. BicycLe Tire, R. F. Maurice, Tralee. 

24,643. Drivinc Banp of Cycies, 8. Slattery, Tulla, 

Co. Clare. 

24,644. Beam Compasses, E. M. Eden, London. : 

24,645. Consrructine Avuto-cars, &c., R. J. Smith, 


Money, 





Dublin. 


24,646. Box Sranner for Cycvuss, F. Turvey Home 
side, Sunderland. — ee 

24,€47. SLOT-MORTISING MACHINES, J, Wood, London, 
24.648. PNeumatic Tires for WHEELS, A. A. Wade 
J 


eds. 

24.649, Castors for Furniture, C. T, Jacoby, Notting. 
2am, 

24,650. Powsr Puttey Brock, W. and F. L. Dargue 
Halifax. 2 

24,651. Lirtmnc, &c., BLocks, W. 
Halifax. 

24,652. WHEELS, J. E. Wright, Halifax. 

24,658, Friction Brake for Cycies, W. T. Fisher 
Birmingham. , 

24,654. Friction Brake for Cycies, W. T. 
Birminghaw. 

24 655. Suprportine Gas Suapes, O. Ormrod and J, w 
Kenyon, Halifax. 

24,656. Utittsisa Waste Gases, H. N. 
Manchester. 

24,657. Treatment of Iron Ores, &c., R. F. Strony 
London. ” 

24,658. Winper for Biinp Corps, C. 
Brussels, 

24,659. OystTeR OpeninG Apparatus, L. YV. 
manca, Liverpool. 
24,660. EARTHENWARE 

London. 
24,661. Harr Curvers, E. A. Strange, Weymouth. 
24,662. Preumatic Brake ApPpaARATUs H. D. Simpson 
London. : 


and F, L, Dargue, 


Fishcr, 


Bickerton, 


Schliessmann 
L. Sala- 


oars, FW. C:. B. Jackson, 


24,663. REELING Paper, A. Masson and R. Scott 
London. q 

24,664. MAKING Paper, A. Masson and R. Scott, 
London. 

24,665. Boots, SHoes, and Siierers, D. Hcrscroft, 


Loudon. 

24,666. Stretcuers for Trousers, W. J. Dar dridge, 

London. 

24,667. TanuLar Joint, W. Pirrie, London. 

24,668. TRANSMITTING a given UNirorM CikcuLar 
Motion into a Morion of VARIABLE EXxrension, E, 
Esseul, London. 











24,669. Mup Guarp for Cycies, &e., J. C. Grant, 
London. 
24,670. Covers for Preumatic Tires, J. C. Grant, 


London. 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Oficial Gazette. 


564,982, Macuinery ror DecorTIcaTING Ramir, &c., 
P. P. Faure, Limoges, France.— Filed Decenber )3th, 
1894. 

Claim.—(1) In a decorticating machine, the com- 
bination of a concave bed or breast, an excentric shaft 
.and an auxiliary jointed support, elastic cushions 
carried by the auxiliary support and by the excentric 
shaft and bearing against the said bed or breast and a 
beater, substantially as described. (2) In a decorti- 
cating machine, the combination of a concave bed or 
breast, an excentric shaft for adjusting the said bed 
or breast, an auxiliary jointed support for the said 
bed or breast, an adjusting means as ¢? for adjusting 
the support up and down and a rotary beater co- 


564,982] 
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operating with the bed or breast. (8) In a decorti- 
cating machine, the combination of a concave bed or 
breast, an excentric shaft for adjusting the said bed or 
breast, an auxiliary jointed support for the said bed 
or breast, an adjusting means as c? for adjusting the 
support up and down, a spring y spanning the joint 
of the support and a rotary beater co-operating with 
the bed or breast. 


565,033. Gas or Ot Enoine, J. Robinson, Greenbuel 
N.Y.— Filed October 24th, 1894, 
Claim.—1) In an oil or gas engine, a fuel supply piy« 


12 having two coils formed therein and two casings 31 
and 32 for the said coils, in combination with an 
exhaust pipe entering the former casing, a burner 
arranged to heat the latter casing and an ignition tube 
arranged to be heated by the said burner and passing 






































up through the approximate coil of the said pipe so as 
to additionally heat the same, substantially as set 
forth. (2) In an oil or gas engine, the combination of 
a fuel-inlet valve with an air-inlet valve, a yoke resting 
on the former and attached to the latter valve and 
having one end bifurcated and a fixed guide received 
between the bifurcations of the said yoke, substantially 
as set forth. 








Extract From A Lecture on ‘Foops,” By Dr. 
Anprew Wiison. — ‘‘The consumption of co 
happily increases year by year. I say ‘happl’y, 
because, as tea and coffee are not foods, while coco* 
is a true food, any increase in the national nutrition 
means an increase.in the national prosperity. Winter, 
besides, is close upon us, and I advise those who nat 
susceptible to colds to fortify themselves against chil 
by attention to their food. ‘The easiest way of effect- 
ing this end for many is to substitute cocoa —Epps 5 





being the most nutritious—for tea and coffee.” —ADV™ 
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a 70R ATTAINING | Would accordingly rise quickly at decreasing tempera-| Assuming ¢, = 7, = 17 deg. Cent., ¢; = 8°5 deg. Cent. 
ROCESS AND APPARATUS FO tures. Whilst, for example, for T = 17 + 278 deg. | and ¢, = - 140 deg. Cent.; and, assuming the formula of 


LOWEST TEMPERATURES, FOR LIQUEFYING 
GASES, AND FOR MECHANICALLY SEPARAT- 
ING GAS MIXTURES. 
By Dr. Cart Lixpk, of Munich, 
(Concluded from page 486) 
c heat of air.—In order to explain the following 


S necifi ; *o5- 
investigations concerning the efficiency of the new 
machine, it is necessary to refer to certain conclusions 


resulting from the process here performed and bearing 
u yon the specific heat of air. Tt is stated in text-books 
of physics, according to experiments by Regnault and 
others, that c, is entirely or nearly independent of 

ressure and temperature. Although this statement may 
within the ordinary limits of pressure and temperature be 
sufficiently correct, it follows from the law expressed by 
formula 1, that this is no longer the case for higher pres- 
sures and lower temperatures. Itis true that Thomson 
and Joule have determined this formula from experi- 
ments made only within narrow limits, but the tempera- 
ture curves represented by Figs. 3 and 4 prove that the 
refrigeration § = ¢, — ¢, increases actually, down to very 
low temperatures, in a manner inversely proportional to 
the square of the absolute temperature. As regards the 
dependence of p; — ps, our experiments show that up to 
pressures of about 70 atmospheres the assumption of its 
being proportioned to § is at least approximately correct, 
whilst at higher absolute pressures, § appears to increase 
more slowly than p, — Pp», & fact which is also capable of 
theoretical demonstration. 

If we imagine that in the tube apparatus H (excluding 
every other interchange of energy), the quantity of heat 
W be abstracted from the air-current passing downwards 
at the pressure p;,80 that its temperature be reduced from 
i, to ¢,, and further, that by its passage through the 
throttling-valve it is cooled to ¢,, and that it received 
during its return through the tube apparatus H again the 
same amount of heat W which has just been abstracted 
from it, the resulting temperature ¢' must be the same 
as if the current of air at the temperature ¢,, and the 
pressure p, (Without passing the tube apparatus H), 
had been directly discharged to the pressure p.. We 
obtain thus— 

W =en(h -— J) = con @ - 6) 
wherein ¢,; ¢,. represents the average of the specific heat 
between the corresponding limits of temperature. 

According to formula 1, the difference of temperatures 
fi — t, being greater than ¢, — ¢,, it follows undoubtedly 
that the specific heat of air increases with the pressure and 
decreases with the temperature. If the correct values 
of the specific heat shall be determined, it is necessary 
to know the correct values of the refrigeration § and 
the correct value of c, for a definite pressure. 

Using the formula of Thomson and Joule for § in the 
form*— 


(2) 


§=@T,-T, = ah re Oe es 
it results for an indefinite small difference of pressure— 
dT=a dp (4) 


z 


and by integration— 


8 8 
T,-— T,= 3a (p,—p.) (5) 


or T.— T= 38= /%.-8 a (pi-p») . (6) 

If we calculate from (6), the actual amounts of cooling, 
we arrive, inserting the values obtained into relation (2), 
at the respective ratio of specific heat for the two pres- 
sures p, and py. 

Frcm an experimental investigation by Witkowski® 
(between — 170 deg. and + 98 deg. Cent.), there results, 
that c, possesses for infinitely small pressures p, a con- 
stant value which is independent of the temperature, and 
approximately very closely to 0°237. If this value be 
employed, we obtain for various pressures and tempera- 
tures the values of the specific heat, according to the 
following :— 

















TABLE II. 
Pressure (Atm.) 1. 10. 20. 40. 70. 100. 
Temp. + 106° C, (02372 |0-2389 0°2408 (0-2446 |0°2512 02583 
0 ‘2375 | -2419 | -2465 | -2512 | -2773 | -2986 
=e 2380 | 2455 | +2572 | ‘2785 | *3319 -4124 
— 106° 2389 | 2585 | -2844 | ‘3697 | -8461 
— 160° 2424 | -3105 | °5048 | 
-170 “2467 | -4147 


_ A glance at this table will show how the value of c, 
increases with rising pressures and decreasing tempera- 
tures, and enables us to perceive that quite erroneous 
results would be arrived at if the working process of the 
machine in question were studied on the usual assump- 
tion of a constant value of c,. 

Thermodynamic efficiency.—It has already been pointed 
out that the machine under discussion represents the 
intermediate link between the cold air and the cold 
vapour machines. When considering its working cycle 
as process of a refrigerating machine, the principal 
question to be determined refers to the ratio between 
the cold produced and the equivalent of the work of 
compression expanded, i.¢ , to the “ efficiency.” 

If a determined weight of air G at the temperature { 
and pressure p is discharged from an orifice, and thereby 
18 cooled by §, then the cold produced is evidently equal 
to the cheat necessary for raising the temperature of the 
air again to ¢. This heat is found to be 

: A ES 2, re 

It will readily occur to insert into this relation for the 
new machine that refrigeration § = ¢, — ¢, resulting 
from the respective temperatures before and after the 
throttling valve—see Figs. 83 and 4. The efficiency 





t bs Tn the following, the absolute temperature shall be represented by T, 
Jon Peratures above freezing point of water by t = T - 278 deg 
¥ Bull. de l'Acad, de Cracovie, October—November, 1895. 


Cent. the refrigeration per atmosphere amounts 
only to 0°25 deg. Cent., the same will for 
T <0 a.e., for ¢ = — 128 deg. Cent. increase already 


to 1 deg. Cent. Besides, the specific heat c, increases at 
decreasing temperatures. 

It would, however, be erroneous to calculate the 
refrigerative effect at disposal from these values. In 
order that the compressed air arriving to the throttling 
valve may be deprived of the heat c,, (¢; — ¢,) the return- 
ing air—as shown in the preceding chapter—must receive 
the same amount of heat c,. (t!— t;), so that only the 
heat c,, (t; — ) remains available as refrigerative duty, 
i.e , only this is capable of being permanently abstracted. 
This available duty is quite independent of the tempera- 
tures ¢, and ¢;, this temperature only influencing the 
amount of losses which is to be deducted from the avail- 
able duty in order to find the actual refrigerative efficiency. 
There are especially two such losses to be taken in con- 
sideration” :— 

(1) The loss, V;, resulting from an imperfect inter- 
change of heat. The returning air does not exchange in 
the counter-current apparatus its temperature perfectly 
to t,, but leaves the cooler with a lower temperature ¢,, 
whence 

VizeGes(—t)-. ... & 
If ¢, = @, then the entire available cold would be con- 
tained in the air current returning to the compressor, and 
no cold at all could be imparted to the interior of the 
apparatus ; the efficiency would be = 0. 

(2) The loss, V., caused by the influx of heat frcm 
outside by conduction and radiation, which careful 
insulation may reduce, but never quite prevent ; it will, 
other circumstances being equal, be dependent upon 
t, and ¢,. If we designate this loss 

V2 = Ge, (ty — t:;) (9) 
(wherein ¢, — t; can be determined experimentally only by 
ascertaining the difference of pressure at which equili- 
brium will just be maintained), then the total losses 
will be 
V=Vi+ V,= Ge, (4 - tb) (10) 
In order that the total losses may be covered there is 
necessary a difference in pressure (approximately) 
rh - p= (2) 
"5 are 
Only by further increasing the difference of pressure it is 
possible to produce an actual (useful) cold-effect. 

In the experiment described in Fig. 4, there 
was found (for the lowest temperatures obtained) 
t; — t, = 2:2 deg. Cent., and ¢, — t; ~ 5 deg. 
Cent. For a temperature ¢; = 16 deg. Cent. there 
results thus a total loss of pressures p, - 7; = 4 
(2°2 + 5:0) = 28°8 atmos. 

The ratio of the actual to the available cooling effect is 
W,_ W-V_t,—?# _ps— pz 
W W Sect aan oh = 
and the same will for a given machine increase with in- 
creasing differences of pressure. 

If, for instance, p; — py; = 80 atmos. be as- 
sumed, there results for p, = 70, and p, = 20 
atmos. W.: W = 04. 

It will hardly be necessary to point out particularly that 
the refrigerative effect increases rapidly with a decrease 
of the temperature ¢,. 

If, for instance, when keeping the pressures 
just referred to, the compressed air be refri- 
gerated (by carbonic acid) to a temperature 
t; = — 70deg., there results from formula 6, 
t; — @ = 27 deg. Cent., and from formula 2, 
C2 = 0°28, so that the refrigerative effect, W', 
here available (as contrasted with that, W, for 
t; = 16 deg. Cent.) is found to be W! : W 
= 0°28. 27 : 0°237.12°5 = 2:22. The ratio of 
the effective cold production is altered still more 
favourably because the losses remain the same. 
We find W.: W, = 3°65, i.e., in previously re- 
frigerating the compressed air under the deter- 
mined conditions, the effective cold production 
becomes 3°65 times greater than without such 
previous refrigeration. 

In order to pass from the cold production to the “ effi- 
ciency” of the machine, it is necessary to determine the 
equivalent of the work of compression. 

If +,;—7, denotes the increase of temperature during 
the—adiabatic—compression, the equivalent of the corre- 

2738 + T1 


sponding work is— 
a Pr 0-29) 
273 + 12 ( P) 


AL=Ge, (n — 7) 
it follows that ?! should be kept as small as possible. 


(11) 


pi ee 


1 
It is well known that from which 


Now the available efficiency is— 
W _ en (t - #) 
fa cae eS 
If we suppose the efficiency of a Carnot cycle per- 
formed between the limits ¢, and ¢, as to be the theoretical 
maximum of efficiency obtainable by a refrigerating 
machine, for which efficiency holds good the formula— 
( Ww ) ee 
A Li mx T, — Ts 
then we obtain the thermodynamic efliciency of the new 
machine— 
_ Cpe (€, — t) t,— ts 
= rs (1; — 72) x ts + 278 
and the effective efficiency (respecting the losses in the 
apparatus)— 


(14) 


os a 


c 


Cpa (t5— t) t, — ts 
C,(T—72) * t+ 278 


10 ¢, can become higher than 4; in case the compressed air coming to the 


(16) 


= 





counter-current apparatus is previously cooled to a temperature ¢), which 
is considerably lower than the temperature in the room. 








“Hi This has been the case in the experiments represented by Fig. 5. 


Thomson and Joule being applicable for pressures until 
200 atmospheres, we find the values of 7. and 7, con- 
tained in the following :— 

TaBLe IIT. 
0... 100 


Pressure, \ p, = F 150 200 
Atmosph. §'.9, =° 20°28 3... % us 1 
% = GN 8S OH Oe 
i = 0°054 ... 0°074 ... 0°2.9 ... 0°310 


Separating of oxygen.—In liquefying air it had always 
been observed by physicists that, on the one hand, its 
constituents—we shall consider in the following nitrogen 
and oxygen only — pass simultaneously into the liquid 
state, although the boiling point of nitrogen is not 
inconsiderably below that of oxygen, and that, on the 
other hand, the more volatile nitrogen separates first 
during consequent re-evaporation; the liquid is thus 
rendered more rich in oxygen the longer the evaporation 
is continued. 

In this observation the condensation invariably took 
place in such a manner that air at a certain—static—- 
pressure was brought into contact with surfaces, which 
were, on their other side, refrigerated to the requisite 
temperature by evaporation— of oxygen, for instance. 
The same result was obtained by the experiments above- 
mentioned with the new apparatus, as long as the 
conditions for liquefaction were identical." Such experi- 
ments, however, with the new apparatus, in which the 
separation of the liquid was effected directly from the 
current of air performing the cycle, demonstrated the 
presence of a considerable surplus of oxygen. It thus 
became obvious that liquefaction and re-evaporation of 
air would constitute a method for separating it by 
mechanical means. It is not less evident that, if a 
rational process be aimed at, the separate constituents 
must not be allowed to leave the apparatus either in their 
liquid state or at the low temperatures which have been 
attained for liquefaction. Both the oxygen and nitrogen 
should be discharged from the machine as gases at 
ordinary temperature, thus permitting to retain within 
the apparatus the entire amount of cold which was 
necessary for their refrigeration and liquefaction. 

It is possible to carry this out in the following manner 
—represented diagrammatically by Fig. 6. The com- 
pressed air is distributed (ata) into two counter-current 
apparatus (N and 0), it 
is again united at 5, 
flows through the coil 
S placed within the 
collecting vessel, and 
is ultimately  dis- 
charged through the 
regulating valve r, into 
the collecting vessel ; 
one part—mainly oxy- 
gen—is hereby lique- 
tied, whilst the other 
part—chiefly nitrogen 
—returns through the 
tube apparatus N, and 
leaves the machine at 
n. The compressed 
air, by means of the 
coil S submerged in 
the liquid, imparts 
heat to the latter, and 
causes thus the evap- 
oration of a larger or 
smaller portion of the 
same — primarily of 
the nitrogen still pre- 
sent. The regulating 
valve 7, permits the 
adjustment of the 
outflow of the liquid, 
so that its level can 
be varied at will, and © 
that consequently the amount of active coil surface 
of S may be accommodated to the amount of heat 
requisite for securing a certain purity of the oxygen; the 
liquid having passed through 7.—more or less pure 
oxygen—enters the counter-current apparatus O, and 
there receives from the compressed air flowing in the 
opposite direction the heat which is required both for 
evaporation and for equalising the temperature. 

The distribution of the compressed air at ais effected 
by means of the two valves c and d in such wise that the 
temperatures of the exit of the gases at and o are equal 
to each other, and only a few degrees lower than the 
original initial temperature of the compressed air. In 
this manner there is necessary the production by the 
machine of only that amount of cold which is requisite 
to cover the losses V; + V; previously referred to. The 
trials have demonstrated the possibility of separating 
per horse-power and hour ia that way more than five 
cubic metres of air—taken at atmospheric pressure and 
at ordinary temperature. 


Fig. 6 


























UniteD States TORPEDOES.—The New York 7'ribune says that 
the United States naval authorities have tested and found highly 
satisfactory an improved Howell torpedo. The new torpedo is 
larger than any of that type previously tried, some of its dimen- 
sions being as follows: — Extreme length, 14ft. 6in.; greatest 
diameter, 17in.; net weight of gun-cotton in charge, 174 ib.; net 
weight of water-wetting charge, 43 °61b.; net weight of dry gun- 
cotton in primer, 2°351b.; immersed displacement in sea water, 
11501b.; launching weight of a 1130 Ib.; reserve buoyancy, 
201b.; mean speed over range of 400 yards, 33 knots ; over 600 yards, 
30 knots; over 800 yards, 28°5 knots. The extreme effective 
range, as adjusted for regular service, is 1000 yards; the deflection 
from beam fire at a ship with a speed of 17 knots, 5 deg.; weight 
of fly-wheel, 301b.; most efficient fly-wheel speed at start, 9600 
revolutions per minute; pitch of screw at start, ldin.; pitch of 
screw at finish, 29in.; diameter of screws, 10in. The total dis- 
placement weight of a centre pivot launching tnbe is 22031b.; that 
of the tube proper, 11531b.; of a carriage, 422 1b. ; of a racer, 98 Ib. ; 
of the motor, lb.; of the piping to swivel, 2001b. The weight 
of a powder blast in the cartridge case is 6 oz. 








510 


THE ENGINEER. 


Nov. 20, 1896, 








a 
_— 








SOUTH-EASTERN RAILWAY IMPROVEMENTS. 


THE directors of the South-Eastern Railway Company have 
resolved in the coming session of Parliament to seek powers 
which, if sanctioned, will enable them to carry out a series of 
improvements greatly facilitating the working of their lines 
in London. At the present time the traffic between New-cross 
and the company’s three termini at London Bridge, Cannon- 
street, and Charing-cross is conducted in the face of difficul- 
ties such as are not encountered by any other large company 
running into the metropolis; and when these difficulties are 
examined, it is easy to trace the origin of most of the unpunc- 
tual running of which the public have so often heard. 

It is proposed, says a Times correspondent, in the first place, 
to widen on the north side the viaduct from London Bridge 
to New-cross—a distance of little more than a mile—and land 
is being taken in most places to permit of the construction 
thereon of three additional lines. The company would 
naturally have preferred to make this widening sufficient for 
all purposes, but at one point they have been met by a trade 
claim which is considered so exorbitant that it cannot be 
seriously entertained. They have, therefore, resolved to 
construct an additional viaduct which, leaving the present 
line at Tanner-street and following a circular curve, will 
again join the existing railway close to South Bermondsey. 
A widening authorised last session is here in course of com- 
pletion, and at Corbett’s-lane a new station will be built to 
meet the growing demands of an extensive industrial district. 
A little below Corbett’s-lane another new line will be started. 
It will gradually ascend, and cross first the East London 
Railway, and then the riverside goods line of the Brighton 
Company. Thence it will be carried over another arm of the 
East London Railway, and finally run on the south side of 
the present South-Eastern line to Rolt-street, quite close to 
New-cross. 

At present the South-Eastern Company, strange to say, 
possess only one down line for every description of traffic 
going out of London, save that passing over the original rail- 
way, which is jointly shared by them with the Brighton Com- 
pany. The extensions briefly described will give the former 
company two new down and two new up lines for a consider- 
able part of the way between London Bridge and New-cross, 
and over the whole distance three extra lines, two of which 
will always be available for up, and one for down trains. It 
will thus become possible to keep the main line traftic quite 
distinct from purely local traffic, and better running in each 
will be the immediate result. 

Corresponding improvements are in progress on the line 
which connects London Bridge Station with Canron-street 
and Charing-cross. Power has already been obtained to carry 
out a portion of the work, and in the Bill to be promoted 
next year the company will ask for permission to extend the 
operation, the result in the end being that this branch of the 
railway will be furnished with two additional sets of rails. 
By another widening of the same line the company will be 
able to make extensive provision for some of the important 
morning trains, which stand idle during the day, pending 
their return in the evening after business hours. The absence 
of such accommodation has hitherto been a most fruitful 
source of delay; but now the company have bought a large 
area of land, situate between Ewer-street and Gravel-lane, 
Southwark, where they can secure standing room for not 
fewer than 150 coaches and engines. This new line, the con- 
tract for which has been let, will be in connection with a 
widened line from Cannon-street, so that trains on their 
arrival at that station in the morning may go direct to the 
sidings and wait there until required for the evening traffic. 
It only remains for the company to obtain the authority of 
Parliament to carry the sidings across certain streets, the 
property on each side of which they have already acquired. 

The directors are also acquiring land at various points be- 
tween Tunbridge Wells and Hastings with a view to doing 
away with the numerous curves of the present ‘ corkscrew ” 
line. The length of the railway is twenty-eight miles, but 
by straightening it will be possible to save from two to three 
miles, and thus to make the journey to Hastings substantially 
the same in point of time as that to Brighton. When the 
contemplated widenings in London have been completed, the 
trains from Hastings will run direct to Cannon-street Station, 
and the popularity of the service will no doubt be much en- 
hanced as the result of these several improvements. 








THE STABILITY OF SHIPS. 


Mr. JAMES REID, M.I.N.A., president of the Graduates’ Section 
of the Institution of Engineers and Shipbuilders in Scotland, 
delivered an inaugural address on this subject last week at the 
opening meeting of the Graduates’ Section of the Scottish Institu- 
tion of Eagineers and Shipbuilders. Mr. Reid said that the 
stability of a ship was simply the moment of force by which it 
endeavoured to gain its upright position, or position of equilibrium, 
after having been deflected from it. As a vessel heeled over the 
centre of buoyancy naturally shifted to the side, the centre of 
gravity remaining fixed. If the centre of gravity, acting vertically 
downwards, was on the emerged side of a vertical line, acting up- 
wards through the centre of buoyancy, those two forces formed a 
righting moment whose amount was measured by multiplying 
the vertical distance between those two parallel forces by the dis- 
placement of the vessel in tons. And, vice versi, when the centre 
of gravity was on the immersed side it formed an upsetting 
moment, which was measured in the same way as before. That was 
true, he said, for any angle of heel, and a curve of statical stability 
was a curve drawn through the ends of ordinates equal to the 
righting lever at the various angles, up to the point where the 
stability vanished and the vessel capsised. Someone had used the 
remark that it was necessary to capsise your vessel many times 
on paper in order to make sure that it would not capsise at sea, As 
most of the audience knew, a vessel might have no stability at all 
in the upright condition when light, and yet have a very large range 
of stability, so she lay over to a certain angle where she found 
equilibrium. 

One day lately the speaker tried the stability of a vessel built by 
the Clyde firm with whom he is connected, and found that the 
metacentric height was 2}ft. with steam up; but having no cargo 
or ballast of any kind on board. Next morning, on going down to 
the ship’s side, he was surprised to find that she had a big list 
towards the quayside. The reason thereof was soon accounted for. 
The tide had risen higher than usual, and the bawsers were 
dragging her down on the one side. That vessel, when fully loaded 
with a homogeneous cargo, had a metacentric height of 6ft. That 
would appear to be a suitable amount of initial stability for many 
vessels, especially passenger steamers, and when there was no 
chance of cargo shifting. 

Proceeding, Mr. Reid said that the motion in a seaway was very 
easy, and with a suitable freeboard the range of stability was 
large. A roll of 35 deg. was considered excessive, and the range of 
stability should be, if possible, at least double that angle. The 


inasmuch as by doing so the rolling in a seaway was reduced to a 
minimum, and the motion was very slow ; and yet the vessel was 
perfectly safe, as the range of stability was large. He remembered 
that when crossing from America in the City of New York some 
years ago, there was encountered some very heavy weather for a 
couple of days ; but the vessel rolled very slowly and easily from one 
side to the other, and sometimes would lie inclined to one side quite 
steadily for about a minute at a time. In that case the initial 
stability, he was sure, must have been very little indeed—perhaps 
not more than 2in. or 3in. But sailing was made very comfort- 
able under those circumstances, and, so long as the weights on 
board did not shift, the vessel was thoroughly safe. 

Another experience of a totally different kind, illustrating a 
badly loaded vessel, occurred to him when travelling from Hong 
Kong to Kobe. The vessel had a cargo of pigs, and the captain 
stowed them all down in the hold. That gave a large metacentric 
height, and thus made the vessel too stiff. When a day out from 
Hong Kong the vessel got into a beam sea, and she commenced 
suddenly to jerk about violently from one side to the other, and 
as that lively movement started in the middle of the night some 
of the people on board were forcibly ejected from their bunks, 
not to find a resting-place on the floor, but to get hold of some- 
thing by which they might, as nearly as possible, find their place 
of rest. The captain of that vessel was considered to ie a 
thoroughly experienced man, but that showed how badly he had 
loaded his ship. Many cases of dismasting had occurred in that 
way, especially to sailing vessels in ballast. If the ballast was all 
placed in the bottom of the hold, it was probable that the meta- 
centric height would be too great. In the case mentioned the 
speaker presumed that some of the cargo should have been placed 
in the *tween decks, which would have raised the centre of gravity, 
and so prevented excessive stiffness. 

He thought, however, that ships’ officers were every day be- 
coming more skilful in that department of their duties than 
formerly, and that they were gaining sufficient scientific know- 
ledge to enable them to keep their vessels in a good and sea- 
worthy condition. When a vessel was loaded with a homogeneous 
cargo, which was liable to shift, such as grain, coal, &c., then 
it would be better to have rather more initial stability, and the 
best way to get it was by increasing the proportion of beam to 
depth, thereby increasing the metacentric height. Suppose, he 
said, they had a vessel loaded with grain, and having very little 
initial stability. After the vessel had been at sea for a short 
time, the grain settled down a bit, and left a certain space empty 
under the beams. The rolling then, perhaps, shifted the grain all 
to the one side, and filled up the empty space. Then the centre 
of gravity shifted over to that side, and the amount shifted was 
sufficient, it tended to heel the vessel still further, and it must 
ultimately be to capsise her, That was more likely to take place 
with the old type of vessel, which had a large percentage of depth 
to beam, and also had ’tween decks. The grain was seldom properly 
stowed at the corners under the beams, and consequently a space 
was left vacant to allow of the grain shifting, while the great depth 
of hold tended to make the ship ‘‘ tender” when loaded up to the 
top deck with a light grain cargo. Of course, every grain-carrying 
vessel now-a-days had a centre bulkhead, or, at least, shifting 
boards ; so that, as was recently shown in a paper on ‘‘Oil-carrying 
Steamers,” the effect produced by shifting was only one-fourth of 
what it would be if there were no centre partition. A centre 
bulkhead was in every way better for a regular grain steamer 
than the shifting-boards, as sometimes the latter were carelessly 
put in or omitted altogether. If there was any space between 
the boards the grain could shift. Grain-laden steamers had 
usually but very small stability, and even that was liable to be 
wholly absorbed by a comparatively small shift of cargo. It would, 
therefore, seem to be advisable, said the speaker, to ascertain the 
amount of stability of the vessel in that condition. Then the 
result ascertained would apply for any future time when the vessel 
was filled with the same homogeneous cargo. There would be no 
difficulty in estimating the greatest quantity that could shift, and 
consequently a sufficient margin of stability could be allowed. It 
was certain, however, that the losses of mercantile ships were 
gradually diminishing, partly, Mr. Reid thought, owing to the 
tendency to build vessels having greater proportion of beam to 
depth, thus ensuring greater initial stability ; and partly owing to 
the effect of the Load Line Act. 

The speaker went on to say that, for safety, there never were 
vessels built like the sailing ships of the present day. But 
bad loading would occur, when either too little stability was 
given and the vessel might capsise, or too much, and the ship 
might roll so violently as to become dismasted. No rule could be 
laid down as to the exact amount of stability for any particular 
vessel, as the kind of cargo carried varied so much. But if any 
doubt existed as to there not being sufficient in the vessel when 
loaded, a simple inclining experiment was all that was necessary. 
That, he believed, was seldom done, though Mr. Archibald Denny 
had mentioned cases where the captain had used the instrument 
which his firm supplied for finding the metacentric height of 
vessels built by them, and, having found that there was rather 
little stability, had discharged some of the cargo in the poop, 
and so increased the stability. 

Bilge keels were now employed as a means of preventing rolling, 
and were fitted in many passenger steamers and most war vessels, 
The advantage of such keels in reducing rolling was not appre- 
ciated by many shipbuilders at first, but experiments had proved 
their value. Naval experts were all agreed as to their efficiency 
in reducing both the number of the rolling movements and the 
angles of roll. Another method of producing steadiness in ships 
was, remarked the speaker, to wing out the heavy weights on each 
side of the vessel without altering their position vertically. As 
the members of the Section were aware, the tendency of a floating 
body in a seaway was to float vertically to the wave surface. The 
reason why a ‘‘tender” vessel which had a small metacentric 
height and a long rolling period, rolled less in a seaway than a 
stiff vessel was that, by her slower movements, she lagged behind 
the wave, and never reached the angle of the greatest wave slope, 
and at the summit and in the trough was generally still inclined, 
not having reached the upright. By the time that the steepest 
part of the wave was under her she was still at a considerable 
distance from the angle. Immediately on that point being passed, 
the less inclination of the wave as the summit was approached, 
checked the heeling influence, and at the summit the tendency 
was to bring the vessel to the upright again. But there she was 
still lagging behind the wave, having got some inclination. When 
the other slope of the wave was reached, she had probably just 
attained the upright, and before she could heel far under its in- 
clining influence to the other side, the trough was reached where 
the tendency was to bring her to the upright again. 

Onaship reaching her greatest angle of inclination when the 
greatest angle of wave slope was under her, a comparatively sud- 
den additional impulse was given to the heeling of the vessel, and 
she took an unaccountable lurch. That synchronising or keeping 
time had the effect of producing considerably greater angles of 
inclination in the ship than the steepest wave slope, and the worst 
case was that where the period of a ship’s single roll was half that 
of the wave period, when the impulse was given on each wave and 
the rolling became excessive. Though small metacentric height, 
however, tended to produce steadiness, it would not be safe unless 
the levers of stability at considerable angles were good, and the 
range satisfactory. For, if any synchronising took place, the vessel 
might take an excessive roll and capsise altogether. Sailing vessels 
had generally from 2ft. to 44ft. of metacentric height, steam 
yachts about 2ft. to 3ft., and vessels of the Royal Navy from lft. 
to 10ft., according to the class. It was, therefore. quite impossible 
to fix a metacentric height that would suit all sorts and conditions 
of boats; and to obviate synchronising, the only method was to 
change the course of the vessel, if sailing in a beam sea; or, by 
altering the speed, if going in an oblique direction. By way of 





captains of most large Atlantic passenger steamers contrived to 
load their vessels so as to have a very small metacentric height, 





illustrating his remarks at this stage, Mr. Reid stated that a 
captain who took a hopper dredger to South America some time 
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ago told him that he experienced this delightful sensation : whe 
the vessel heeled over to what he thought was her greatest inclina, 
tion, and seemed as if she was going to right herself, she took , 
lurch still further, and each time that such a condition of thin ; 
came about he thought his last hour had come. But he did nf 
understand it, and did not know how to stop it. 

There was still, he went on to remark, another expedient used 
in steamers sometimes to reduce rolling; it was that of settip 
some of the sails in a beam sea, The wind acted with less tones 
when the vessel was at her greatest heel to leeward, and }; 
pressing on the sails | a teva the vessel heeling so far to me 
ward as it would do if there were no sail set. The speaker said 
that he had often noticed the difference in the rolling of steamers 
after setting one or two of the sails ; but the best illustration that 
he could think of was the behaviour of a sailing yacht when sailing 
and the same yacht when lying at anchor with sails down, Say 
that one went away sailing for a few days. Even in rough weather 
the yacht rolled very little, only rising and falling on the waves 
But when at anchor, say, sitting at breakfast off Hunter's Quay— 
on the Clyde—on Monday morning, the yachtsman would find that 
the same yacht rolled very violently in the swell caused by the 
early morning passenger steamers passing even half a mile away 
from the yacht’s moorings ; and if it were not for a little swinging 
table, the dishes would be likely to come to grief, not to speak of 
scalding accidents, &c. 

Mr. Reid afterwards remarked that he had intended to touch on 
the interesting subject of pitching and ’scending on waves, as also the 
stress that a vessel undergoes in waves ; but he found that it would 
require a separate paper in order to do it justice. The subject was 
an extensive one, and there were so many different cases to be 
examined, such as length of wave, siz? of ship, velocity and direction, 
He could onlysay that the labour of getting up a paper on that subject 
would amply repay any of the scientific shipbuilding friends 
belonging to the Section. 

There were other matters on which he might speak. For 
example, there was, first in order, the question of light-draught 
steamers, such as stern-wheelers and twin-screw steamers for 
shallow river work. Those built by Thornycroft, Denny, and other 
firms, seemed to him to be built as light as possible consistent with 
the necessary strength required, and to have very little excess of 
weight anywhere. The under-water shape was as full as possible, 
and of the best form for the speed and draught, while the weights 
of the machinery were cut down seemingly to the utmost. So 
that with the present materials and the present style of engine 
and boiler, he could not see how there was much advance to be got 
in that direction. 

The principal advance going on in respect of cargo steamers was 
that they were being built larger and larger, with increased facili- 
ties for loading and discharging, &c. Those large, low-speed 
vessels were very economically driven, and were likely in time to 
run off ocean tramps of the smaller class. 

Going on to consider the Atlantic service of passenger steamers, 
Mr. Reid rapidly sketched the progress made in speed of passage 
since the year 1882, when the Alaska made a great stride ahead. 
Between 1882 and 1892 the time taken in the Atlantic passage had 
reduced thirty-one hours, and he was concerned to know if the 
increase of speed could go on much further. An Atlantic liner, he 
said, that was to steam at the rate of 30 knots an hour would 
require to be a vessel of about three times the displacement of the 
Campania, one of the biggest of the Cunarders, with engines of 
about 120,000 indicated horse-power. Her draught would be, say, 
about 45ft., and few if any of the existing ports could receive her. 
Even supposing that she turned out successful, it was questionable 
if she would ever prove other than a ‘‘ white elephant,” so far as 
economical working was concerned. 

Other subjects briefly touched upon by Mr. Reid were the speed 
of torpedo catchers, Bazin’s strange vessel on wheels, and 
technical education ; and on the last-mentioned there was a dis- 
cussion, in which the President cf the Institution, Sir Wm, Arrol, 
took part. : 

A very hearty vote of thanks to the president of the section 
brought the proceedings to a close. 








CATALOGUES. 


The Empire Company, Manchester.—Catalogue of sight-feed 
lubricators, and pamphlet devoted to the Stemtriff steam 
separator. ; 

J. W. Brooke, Lowestoft —Friction clutches, lifts, and hoists,’ 

The Whitecross Company, Ld., Warrington.—Price list rolled 
and drawn steel, wire ropes, wire nails, X&c. \ 

The Walker Company Cleveland, Ohio, U.S.A. —Electric 
traction. A series of illustrated circulars devoted to electric 
street car equipments supplied by this well-known firm, inclading 
what is claimed as an entirely new method for controlling street 
railway motors. é 

Dickson and Mann, Ld., Armadale, Linlithgowshire, N.B— 
Steel trucks, corves, rice mills, steam engines, tool steel, Xc. 

Aluminium and General Foundry Syndicate, Ld., London.— 
Aluminium ware. 

The Liquid Fuel Engineering Company, London and Isle of 
Wight.—A very artistic illustrated catalogue of steam yachts and 
and launches with oil-fired boilers. The system employed by this 
company has for its object the application for ordinary mineral 
oil of the cheapest and commonest quality as fuel in the furnaces 
of steam boilers, Sectional drawings of the generators and 
burners are given, together with an appendix of directions for 
raising steam in water tub? boilers fired by oil fuel. 5 

Sturtevant Engineering Company, London,—Catalogue No. 44, 
devoted to ventilation and heating. Besides being a nicely 
appointed catalogue of this firm’s manufacture, this work will be 
found unusually interesting to those interested in proper ventilation 
and heating of buildings. Space is devoted to the general outlines 
of the well-known systems of warming and purifying the atmo- 
sphere and some useful tables appertaining to the subject. 

Scott Brothers, Halifax.—Illustrated stock list of machine tools. 








TENDERS. 


MORLEY ELECTRIC LIGHTING. 

Tue Town Council of Morley, in accordance with the Electric 
Lighting Committee’s recommendation, have decided to accept the 
following tenders, subject to the consulting engineer's, Mr. Iobert 
Hammond, approval of various details :— 











Amount 
Plant. Name. of 
| Tender. 
ee ee a My ee . a. d. 
Boiler house: two Lancashire|/Holdsworth and Sons ..| 1499 5 0 
boilers, stokers, pumps, and| | 
economiser, and accessories ..| ot 
Engine house : two slow speed fly-|Electrie Construction) 5731 0 0 
wheel alternators, motor alter-| Co., Ld... .. ..  ..| 
nators and accumulators .. .. : 
Switch-board and instruments ../Electric Construction) 600 0 0 
fe OS. Selene 
Overhead travelling crane aa |Bedford Engineering) 250 00 
> ° Sy ree ee 
Cables and culverts . ..|Callender’s| Cable and} 1790 § 3 
| Construction Co., Ld. , 
Transformers and switch gear ..|\Electric Construction! 822 0 0 
ee, ee ae eed 
Arc lamps and posts. . ..|Blectric Construction) 324 00 
i eee 
Meters .. ..| Westinghouse Electric; 114 89 
Ge "es oh, bs tel 
Total . ""!q1,181 2 0 
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THE STRIKES AND LOCK-OUTS OF 1895. 


Tue eighth annual Blue-book on strikes and lock-outs has 
‘ust been issued by Mr. J. Burnett, of the Labour Depart- 
: ent of the Board of Trade. It is gratifying to find from it 
that the total numbers of days lost from strikes and lock-out 
causes was less in last year than in any one of the five pre- 
ceding years, and this in spite of the serious disputes in the 
engineering and boot and shce trades. The estimated loss 
of money to the working classes from all disputes is about 
£1,120,000, and to this ought to be added, of ‘course, the 
expenditure of the trades union and other funds in support 
of strikes and lock-outs. Unfortunately the information on 
this head is meagre In quantity and very doubtful in quality. 
There were in all 876 disputes, but we have before us figures 
referring to only 250. The sum expended on these amounted 
to nearly £30,000, so that at the very lowest estimate the 
working classes were £1 ,150,000 out of pocket by disputes in 
1995, and in all probability this figure is considerably below 
the mark. In any case it is very considerably less than in the 
previous year, when the estimated loss from wages alone was 
£2,000,000, and even that was a great improvement on 1893, 
when the aggregate number of working days lost amounted to 
31,205,062, representing on the same basis as the estimate 
for last year @ loss in wages of about £6,700,000. It is from 
the nature of things totally impossible to make any statement 
as to the actual financial losses of employers, and the incom- 
pleteness of the figures given in the report renders them, as 
is fully admitted by the compiler, practically worthless. The 
only definite statement of any value refers to ‘103 disputes 
in which the outlay by employers in stopping and reopening 
works, and in payment of various fixed charges, which must 
always be met whether the works are running or not, is stated 
at £29,147.” Itis, however, probable that the employers have 
not suffered nearly so severely as the employed, and on the 
whole their position has slightly improved, as 65:4 per cent. dis- 
putes ended in their favour in 1895 as against only 65 in 1894. 
The cases in which the workpeople were successtul last year, 
however, affect a larger number of hands than those of the 
previous year. There seems, we are glad to be able to say, a 
set of opinion from both sides in favour of a more amicable 
method of settling disputes than that of resorting to lock-outs 
and strikes. We have always contended that in those cases 
in which the men have a real grievance the masters would, 
if approached in a more conciliatory spirit, be ready to meet 
as far as possible the wishes of their employés. The men, 
as matters stand, are only successful in about one-third of the 
disputes into which they enter, and in a large number of them 
their gain is very considerably below that at which they 
aimed, and possibly less than they would have got had they 
been less hasty to take up the cudgels. Unfortunately, the 
workman is in many respects very like the school-boy, and too 
prone to regard his master as his enemy. The employer is 
generally honest and reasonable, and is, of course, strongly 
opposed to any stoppage of work; but he has a position to 
maintain, and it is not in the nature of things that he should 
permit himself to be imposed upon, and allow his servant to 
become his master. However, as we have said, the spirit of 
conciliation seems to be abroad, and probably the report for 
this year will show an improvement in this respect over 
1895. 

The information forms sent out to employers and trade 
unions invite expressions of opinion from them as to the best 
means for the prevention or settlement of trade disputes. On 
this point 157 employers offer suggestions, and 221 trade 
union officials do the same ; 34 employers and 45 trade union 
correspondents are in favour of arbitration as applied to each 
special case as it arises; five employers and eight trade union 
officials suggest compulsory reference to arbitration, while 
14 employers and 21 union correspondents declare for some 
form of State mediation, conciliation, or arbitration. Volun- 
tary boards of conciliation, arbitration, committees, confer- 
ences of masters and workmen, and other mutual agencies 
are suggested by 46 employers and 89 union correspondents, 
while one employer and two union correspondents declare for 
sliding scales. The other suggestions are miscellaneous in 
character. 








Royal METEOROLOGICAL Soctety.—The first monthly meeting of 
this Society for the present session was held on Wednesday even- 
ing, the 18th inst., at the Institution of Civil Engineers, Great 
George-street, Westminster, Mr. E. Mawley, F.R.H.S., President, 
in the chair. Mr, W. Ellis, F.R.S., gave an account of the “‘ Pro- 
ceedings” of the recent International Meteorological Conference, 
which was held at Paris from September 17th to 23rd. The con- 
ference was attended by about forty representatives from various 
parts of the world, Mr. Ellis being the delegate from the Royal 
Meteorological Society. The Hon. F, A. Rollo Russell read a 
paper on ‘‘ Haze, Fog, and Visibility.” Haze is most prevalent 
when the wind is from the north-east, and is due probably to 
excess of dust brought about by conflicting currents. The causes 
of fog are, to a great extent, the same as the causes of haze, 
although radiation in certain states of the air and ground plays a 
more conspicuous part, The main cause of fog is mixture of airs 
of different temperatures ; and the attainment of a size of water 
particle so much larger than in the case of haze is due to sudden- 
hess of mixture, greater humidity, or greater differences of tem- 
perature, ‘The conditions favourable to visibility are dryness of the 
air near the ground level, uniformity of temperature and moisture, 
radiation below the mean, steady and homogeneous winds, through 
agreat depth of the atmosphere, approximation of the tempera- 
tures of sea and land, and a number of dust particles less than the 
mean, 


on 


activity in developing the railway system of the principa ity. The 
difficult and exp: nsive operations in connection with the construc- 
tion of the Sofia-Roman section of the line, which will eventually 
place the capital in direct communication with Rustchuk and 
Varna, were carried on with great energy, and it is expected that 
the section will be completed before the end of the present year. 
The remaining section, Roman-Plevra-Shumla—330 kiloms.—has 
been contracted fcr, as also that from Pernik to Radomir— 
15 kiloms.—which will eventually be prolonged to the Macedonian 
frontier. The former of these two lines is to be completed in three 
years, and the latter in the course of 1896, the contractors in both 
cases being Bulgarians, who have undertaken the construction at 
about £2800 per kilom., an estimate which will probably turn out 
much too small, The importance of the Sofia-Shumla line can 
hardly be over-estimated, as it will pass through the most fertile 
and populous districts of Northern Bulgaria, whose progress has 
hitherto been hampered by the difficulty of conveying their 
products to the sea or to the Danube, and the opening of the Iron 
Gates will also give a further impulse to the direct trade between 
Austrian and the riverain towns of Widdin, Nicopolis, and Sistovo. 
here is also a question of connecting the latter town with the 
Shumla-Roman line, but this scheme has still to be approved by the 
National Assembly. The Bulgarian Government has constructed 
S its own account a small branch line, 24 kiloms. long, connecting 

umla with Kaspichan, which was opened for traffic in June of 


RAILWAYS IN BULGARIA.—The Government is ae great 
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A MODERN SILVER-LEAD SMELTING PLANT.* 
By L. 8. Austin, Denver, Colorado, 

Ouk successful plants in the West were at first erected ona 
small scale, and as their business has been built up, have been 
added to gradually as their limitations permitted. They have 
had to adapt themselves later to their circumstances, making 
the best of drawbacks, and putting up with much which, had it 
been originally allowed for, would not now impede them. For 
such a plant as is now preposed, it is assumed that a site will be 
chosen possessing naturul advantages which may be utilised to 
their full «xtent, and wiich, at the same time, may allow for 
future extension. The arrangement of a plant on a terraced site 
has been geuerally considered the most advantageous; but many 
advocate a level site, claiming that it permits expansion and is 
convenient in many respects, Even in the case of a plant treating, 
say, 500 tons of material per day, and saving by terrace arrange- 
ment 40ft. of fall, the total theoretical saving is barely one-horse 
power. We have on the one side, then, the level site, involving 
the cost of installing and operating elevators, with their atten- 
dant liability to accident,}+ but possessing the advantages of good 
ventilation, accessibility, and compactness of plant; and, on the 
other hand, the side hill system, with fewer elevators—they cannot 
be done away with altogether—increased first cost of excavation 
and retaining walls, less accessibility, poor ventilation, and greater 
extension of plant. The writer is disposed to advocate a modifi- 
cation of the latter plan, utilising an extended surface with a 
moderate slope. 

The duplication of parts in a smelting plant is, of course, very 
important, since delays, even for a few hours at a time, may soon 
occasion a greater loss than the cost of duplicating the machi- 
nery which has caused the delay. It is accordingly better, for 
example, to put in two cheaper and less economical engines, to 
insure against a shut-down, than one larger engine, which uses 
proportionately less fuel, but which must be occasionally stopped 
for adjustment or repairs. Ina plant, especially if erected upon 
the terrace system, the machinery cost is not a large fraction of 
the total. It would, therefore, seem wise to have each machine 
the best of its kind, to duplicate freely, and, by adopting the level 
system of building, to save the costs of extensive excavation, re- 
taining walls, &c., which constitute so much of the first cost of the 
plant, and which may occasion subsequently a heavy bill for 
repairs. In operating a smelting works the losses may be classed 
as follows:—(1) Losses in the slag; (2) losses in flue dust and 
fume ;} (3) losses in roasting; (4) losses by shut-downs; (5) losses 
in fuel; (6) losses in labour; (7) losses in management. 

Slag.—The losses in slag caused by incorrect feeding or charging 
are referred to below. That arising from improper separation of 
matte from slag is referred to in my remarks about separators. 

Flue dust and fume.—The loss in flue dust and fume depends 
upon:—(1) The nature of the ores; (2) the height of the smelting 
column ; (3) the form of the furnace; (4) the method of feeding; 
(5) the blast pressure. At present the tendency in the custom 
sampling mills, and also at the smelting works themselves, is to 
crush the entire lot of ore fine. Moreover, there are large amounts 
of fine roasted ores smelted, all of which add to the amount of flue 
dust. It has been attempted to brick the finer portion of the 
charge, as well as the flue dust itself, and this has been attended with 
a considerable degree of success. The endeavour is to make less 
flue dust to begin with, since it has to be re-treated with consider- 
able expense and loss. That the height of the furnace influences 
the amount of flue dust can be observed by the performance of the 
same furnace when carried low or when filled up. The high fur- 
nace working upon oxidised ores can be operated almost without 
visible smoke, even when putting through its normal tonnage. 
The form of the furnace, as respects the bosh, has an important 
influence, especially where the furnace is a high one, as the upward 
velocity of the air currents is lessened in the ratio of the increased 
area of the furnace at the surface of the charge. That the method 
of feeding can control the amount of flue dust becomes evident 
when we consider that, by a judicious placing of the materials of 
the charge, we can check the velocity of the escaping gases when 
they become concentrated in spots, so that the blast may be dif- 
fused more evenly over the entire surface. This becomes the more 
important as accretions form upon the interior of the furnace. 
There is a certain pressure of blast suited to a given furnace newly 
put in operation; and as accretions form, the suitable pressure 
changes. Pressures in excess of it largely increase the amount of 
the flue dust without corresponding increase in the tonnage of the 
furnace or the cleanness of the slag. The nature and extent of 
the dust-collecting arrangements will depend upon the size of the 
plant, the nature of the ore, and upon other considerations just 
named, also upon the amount of roasting to be performed. It is 
to be observed that, owing to the corrosive nature of the fumes 
arising from the roasting furnaces, they cannot be caught in bags; 
and hence, to save these fumes, even in part, a system of flues 
would be needed. The amount of saving may, in some cases, 
hardly be sufficient to justify the increased expense, especially if 
it is in contemplation to put in the perfected system of bag house 
and blowers. By the use of the bag house it is possible to dispense 
with extended flues and high stacks, and thus do away with one 
reason for the terrace system of building. 

Roasting.—Among the most serious losses ina smelting plant are 
those from the roasters. According to the records of a single 
plant, extending over a period of five years, this loss has amounted 
to 80,000 dols. per year. The temperature of the escaping gases 
of these furnaces was upward of 1000 deg. Fah., while at the stack 
the temperature was still 600 deg. At this high temperature lead, 
silver, and gold pass away ; whereas, were these gases cooled down 
during their passage to the stack, we might hope to effect a not- 
able saving. Reference will be made to the utilisation of this 
waste heat in connection with the discussion of the use of the hot 
blast. 

Shut-downs.—The losses arising from shut-downs have already 
been referred to. They are equal to the total expense of opera- 
tion, less the fuel not used during the stoppage. All the profit 
of running is lest besides. Moreover, such delays are detrimental 
alike to the slag and to the furnaces ; and the latter, when again 
started, do not work well until ‘‘ warmed up.” It may be observed 
that any decided diminution of the blast, even for a short time, is 
a drawback, lessening the tonnage of the furnace and affecting the 
cleanness of the slag, 

Fuel.—The losses in fuel resulting from incorrect charging may 
be considerable. Any way of lessening the amount of fuel to be 
used at the blast furnace means not only the actual value of coke 
saved, but also the increased tonnage of the furnace, owing to the 
increase of productive charge in the same space. Excessive fuel 
brings in its train the disadvantages of over-fire and increased 
volatilisation, both of lead and zinc, with the consequent more 
rapid formation of accretions, which eventually terminate the 
campaign. 

* “Transactions” of the American Institute of Mining Engineers, 
Colorado Meeting, September, 1896. 

t It is believed that elevators may be so thoroughly constructed as to 
have little liability to derangement. In any case it would be well to 
duplicate this machinery, so that the half of it may be thrown out of 
action at any time for adjustment, without interfering with the usual 
operations. 

t In considering the losses of the materials of the charge which are 
borne away from the furnace by the Llast or draught, it is well to dis- 
tinguish between the flue dust proper and the fume. The flue dust may 
be defined as small particles of the charge borne along in the air currents 
produced by the blast, and which settle out by gravity in flues, where 
the advance movement of the air is sufficiently slow to permit this depo- 
sition. This material resembles that of the charge, especially in its 
assay value. The fume, on the contrary, arises from the metals, princi- 
pally lead and zinc, which are volatilised at the temperature of reduction, 
and, passing from the furnace, become condensed as the result of contact 
with the cooler surfaces of the flues. It may thus be regarded as a cloud 
of smoke, floating along indefinitely, unless it comes in contact with the 





surface of the flue, or of the bags of the bag house. 


Labour.—In building a plant, the endeavour should be to reduce 
the item of labour as much as possible ; but it should not be for- 
gotten that this must not be done at the expense of efficiency 
in running. Especially at night, the importance of having 
sufficient labour to handle the furnaces and to make repairs 
speedily often outweighs other considerations, : 

Management.—Losses in busi manag t may arise not 
only from paying too much for ores, but also for buying ores con- 
taining elements injurious to the smelting operation. They may 
also arise from shortages in supply, through failure to provide 
supplies sufficiently in advance, or in right proportion, 

Concentration of power.—The concentration of the power- 
generating plant under one roof and under charge of a competent 
engineer is a matter of much importance. In such a case the 
suction fans or blowers for the bag house could be so located and 
operated as to save the expense of an extra engineer, and perhaps 
of boilers. That the sampling mill and elevators, as well as the 
pumps and blowers, may be thus centrally operated by wire rope 
transmission or by electric motors is undoubted. 

Delivery of materials.—Delivery of materials to the plant, 
including ore, fluxes, coal or coke, may be made by tramway—wire 
rope or rail—by wagons, by railroad, or by two or more of these 
methods combined. Ore coming in quantity from a mine by 
tramway is conveniently dumped in a receiving bin with an 
inclined bottom. Or this bin may be made in two parts, to allow 
of change from one lot to another while one bin is being emptied. 
If now it is shoveled to the crusher, an aliquot part can be reserved 
for a sample; otherwise the whole may be drawn off to the 
automaticsampler. When the ore arrives in wagons, and especially 
when in small and numerous lots, the problem of handling is not 
so easy. Commonly the ore has been dumped from the wagons 
upon the ground or upon an extended floor, thence to be handled 
with barrows to the sample mill and storage bins. This involves 
considerable work in moving the ore. lt is undoubtedly the 
easiest way for the wagons to dump the ore beneath them. ‘There 
is, however, considerable floor space needed, especially where the 
ore is brought in wagon trains. A more compact way 1s to provide 
bins, alongside of which the wagons unload. Even then, however, 
the ore must be re-handled to the sampling mill. Where the 
materials come in and the base bullion is shipped away by rail, the 
trackage required will depend upon the size of the plant. It has 
generally been considered advantageous to have a track set at the 
level of the slag-dump for loading base bullion ; but as this con- 
stitutes less than one-tenth of the weight of the materials smelted, 
it is a question whether it would not be well to elevate the track 
to the receiving level, where empties are always available, and 
where the tracks which transfer materials may be run direct upon 
the floor of the car, making use of a piece of portable curved track. 
This method has proved very efficient in practice. Where, as is 
the case with a modern plant, or the ore is sampled as it comes in, 
this unloading would naturally be done at a common point, so that 
the ore as unloaded could be automatically sampled and con- 
veniently stored. The loaded cars beyond this common point 
require plenty of trackage, which may be doubled or trebled, with 
switches to throw all cars upon the unloading tracks before they 
reach the sampling mill. ‘The empties are treated in the same 
way. The outer one of the tracks may be reserved for handling 
cars in or out. The track scale is naturally set at the entrance of 
the yard, and should be so placed that only cars to be weighed 
pass over it, and not, as is so often the case, located upon the main 
thoroughfare. These tracks, being arranged with a continuous 
grade past the sampling mill, permit the unloading and dropping 
past ot each car without the use of switch engine or other power. 
‘The handling of fuel and fluxes takes a somewhat different course. 
Much of the coke and limestone may be unloaded direct from the 
cars to the furnace. The coke amounts to from one-fifth to one- 
eighth of the total materials, and is commonly stored at a greater 
distance from the blast furnace because of its smaller relative 
amount, and as a precaution against fire. It has generally been 
stored upon the ground, but it is better to pile it upon a floor, 
preferably of bricks, set as rowlocks, and not of wood. If care is 
not exercised, the coarser part of the coke may be used at one 
time, and the fine at another, producing corresponding irregu- 
larities in the furnace. Where the demurrage regulations, 
requiring the prompt unloading of cars, are rigidly enforced, 
unloading pockets may be put in to advantage. The limestone 
and iron ore could certainly be thus stored, and thus much labour 
could be saved, especially when, as often occurs, these materials 
constitute one-fourth or more of the charge. The handling of coal 
has been treated so thoroughly in the Eastern States that we have 
only to look there for our best examples of practice, 


(Zo be continued.) 











Om FUEL IN THE UNITED States Navy.—For about a year 4 
board of chief engineers of the United States Navy has been ex- 
perimenting upon the use of oil fuel for vessels, the tests being 
made upon torpedo boat ‘‘ No, 2,” belonging to the Maine, and 
according to their report, its use was highly successful, The board 
reports favourably upon an invention by Mr. J. S. Zerbe, chief 
engineer of the Consolidated Gas Company of New York City. 
The evaporation of the boiler was found to be double with oil what 
it was with coal. It is proposed to use the waste space now 
devoted to water ballast for a petroleum bunker, to be reoccupied 
with water as the oil is pumped out. In the torpedo boat the oil 
was stored in fore and aft tanks. A specially designed duplex 
pump was located in the fire-room, one side of which pumped 
sea water into the botton of the oil tanks, and the other side of 
the pump was connected with the top of these tanks for the 
purpose of pumping oil from them to the burners in the furnace. 
By this means the tanks are always filled with liquid, preventing 
the swashing motion and offering the further advantage of never 
changing the submergence and trim of the vessel. In the Zerbe 
device the grate bars of the ordinary furnace are utilised for the 
purpose of forming thereon a brick bed. This bed is composed 
of bricks, which have grooves partially across one face. They are 
laid on the grate bars at an angle of 45deg., thereby forming air 
ducts over the entire surface of the bed, and also making a corru- 
gated surface. Instead of injecting the oil through round injectors, 
a fan-shaped spray is distributed over the bed. For injecting the 
oil and breaking it up compressed air is utilised 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: George S. 
Newton, to the Enchantress ; Thomas Morris, to the Edinburgh ; 
and William H. T. Bills, to the Victory, additional, for the Swift- 
sure, to date November 3rd; Henry Jollife, to the Revenge, to 
date November 6th ; and John M’Carthy, to the Vivid, additional, 
for service in the Reserve at Devonport, to date November 4th. 
Staff engineer: William H. Gay, to the Rodney, to date November 
10th. Chief engineers : James H. Watson, to the Pembroke, addi- 
tional, for the Terpsichore, to date November 10th; Thomas C. E. 
Hughes, to the Indefatigable, to date December 3rd. Engineers: 
Walter K. Williams, to the Revenge, additional, for the Boxer, 
undated ; Alexander Baker, to the Ramillies; and Henry P. 
Sparks, to the Victory, additional, for the Surly, to date November 
10th ; William Ryan, to the Beagle, to date November 19th ; and 
John L, Fleetwood, to the Revenge, to date November 6th; 
G. E. A. Crichton, to the Indefatigable, to date December 3rd ; 
Edward Swinney, to the Vivid, additional, for the Gipsy, to 
date November 16th. Assistant-engineers: James S. Constable, 
Rayner Davis, Gilbert Northey, John W. Milner—temporary— 
and Charles E, Stone — temporary — to the Revenge, to date 
November 6th; and Henry O. Andrews, to the Beagle, to date 
November 19th ; Thomas W. S. Murray and Gerald Moore—pro- 
bationary—to the Ramillies, to date November 10th; and John 
W. J. Sellex, Francis A. Chater, and Edward M. Foster—tem- 





porary—to the Ramillies, undated ; James D, W. H. F. Crawley, 
to the Indefatigable, temporarily, to date December 3rd, 
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RAWORTH’S UNIVERSAL HIGH-SPEED ENGINE 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, LONDON, ENGINEERS 


THE UNIVERSAL HIGH-SPEED STEAM ENGINE. 


In the engine of which we publish engravings there is no 
part which is like those of any existing form of engine, 


or, at all events, which is used in the same way as in | 


any other vertical high-speed engine. Mr. Raworth, the 
inventor of it, has dared very much in departure from 
ordinary practice, but he has succeeded. It is not often that 
an entirely new design commends itself to the critics of steam 
engines, and general appearance is not all in favour of Mr. 
Raworth’s design, but the points to which exception may be 
taken are of no importance, while great advantages and 
economy are obtained by the arrangement adopted. Our 
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Fig. 16-SHAFT GOVERNOR 


illustrations very fully show the general design and the con- 
struction of the details. Examinations of these will leave 
very little necessity for reading a description. 

Fig.1,on this page, shows one of the engines direct coupled to 
a Mordey-Victoria alternator, as at work at the Windermere 
Electricity Works. Figs. 2 and 3, page 519, show by vertical 
sections in the line of the shaft, and transversely to it, the 
whole of the arrangements of the parts. 

Fig. 4 shows the separate valve chest orcase. Figs. 10 to 
15 show the connecting-rod, the main bearings, the crosshead 
bottom piston-rod gland, the central piston-rod packing, the 
piston ring, and the excentric-rod joint. Figs. 16, 17, and 18 
show the shaft governor employed with and without the 
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speed varying gear, and Figs. 19 to 22 show Mr. Raworth’s | as closed both to exhaust and to inlet, the piston performing 
Velograph for detecting and making a diagram to show the | the up stroke. Cushioning is effected in the way ordinary in 
variation in the velocity of rotation of the crank shaft. Fig.9 | double-acting engines, and water is easily got rid of. From 
is a diagram showing the consumption of steam during a trial | tho high-pressure cylinder it descends into the low, from 
run when the diagrams—Figs. 5 and 6—were taken. | which it passes away freely into the lower exhaust chamber, 
| The first points which will strike the reader, after the main | through the ring of holes in the lower part of the cylinder. 
one of novelty, are the simplicity of the engine, theshortness of | In the high-pressure cylinder it collects in the annular 
the ports, and smallness of the clearance spaces, the arrange- | channel shown—Fig. 2—from which it freely passes away 
ment of the steam and receiver spaces, and of the means of | through the low-pressure valve by the large port shown and 

| cushioning. The manufacturer will also observe that the channels leading into it. From the receiver the water passes 
| engine is nearly all lathe work. The arrangement of | through two side ports into the cavities a—Fig. 4 and 
the cylinders and the cycle are tandem, and inde- | thence through the valve into the low-pressure cylinder. 
The exhaust from the low-pressure cylinder, which does not 





Fig. 17—-8HAFT GOVERNOR 





Fig. 18—8haft Governor, with Speed Varying Gear 


| pass away by the holes when the piston is at tbe bottom of 
the high and low-pressure | its stroke, passes through the valve, and thence by the valve 
pipe, which is shown in Fig. 2 a8 

lower exhaust chambers. The 


| pendent Corliss valves for 
| cylinders are used. The high-pressure steam acts on | casing into the external 
| the underside of the high-pressure cylinder, and when the | connecting the upper an 
| piston has approached the upper limit of its stroke exhaust | connection between the low-pressure exhaust port and the 
through a number of holes, as shown, into the surrounding | exhaust pipe is through the ends of the valve, but this can- 
receiver, commences. The high-pressure cylinder is, it will | not be shown clearly in the engravings. The method of 





be seen, jacketed inside and outside by steam at the pressure 
of the receiver. 
of the pistons the steam in the receiver and high-pressure 
cylinder acts on the upper part of the low-pressure cylinder, 
very free exhaust being obtained by a circumferential ring of 
holes, as in the high-pressure pistou, and by the opening of the 
exhaust valve. In the section—Fig. 2—tlk valves are shown 





On the commencement of the down stroke | 


| driving the valves is such that each valve can automatically 
take up wear like an ordinary slide valve. The high-pressure 

| valve wears upward and the low-pressure downward. The 
function of the upper part of the low-pressure valve is simply 
to isolate water, which may lodge in the valve cavity from 
the high-pressure steam; its removal would not appreciably 
affect the steam consumption, 
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The ports communicating through the low-pressure valve 
between the receiver and the low-pressure cylinder are seen 
aa, Fig. 4; the section— Fig. 2—being on the centre line 
po not show them. The valves are worked by ordinary 
excentrics, one of which is controlled by the shaft governor 
‘hown by Figs. 16 and 17. The action of the valves may be 
gathered from Fig. 5, which was taken when the engine was 





fill the space swept through to point of cut-off, and perform 
the work of expansion—be 
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| the usual significations being employed. Hence the least 
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doing 33:4, about two-thirds power, running at 450 revolu- 
tions per minute, with a boiler pressure of 140 lb., and Fig. 6 
when doing 43-horse power. These diagrams are full size, as 
iaken with 80 1b. springs. The diagram Fig. 7, taken with 
the engine running without load, but only driving the dynamo 
on open circuit, also shows well the action 

of the valve gear and governor, and Fig. 8, 

taken with a 40 Ib. spring from the receiver, 
is also of interest. 

When triple-expansion engines are made 
on this system the high and intermediate (% 
form one pair of tandem cylinders over one 
crank, and two low-pressure cylinders are 
used over a second crank. Quadruple ex- 
pansion engines are similar to a duplicate of 
the compound engine illustrated. 


When working on full load, non-con- 600+ 
densing, the steam consumption, taking the “ 
full-load diagrams, averaged 19°8 lb., and 2 


with two-thirds load 20:1]b. Unless, there- 
fore, it is conceivable that this result may 
be lessened, it would appear that the method 
of jacketing the high-pressure cylinder with 


low-pressure steam is an economical one, _ | 
and any loss that may accrue in the high- Saar ee 
pressure is more than compensated for by Pete 
the gain on the low-pressure cylinder. The 5 10 


figures we have given were obtained by some 

observers during a recent visit by a party 

interested in steam engine performance, arrangements being 
made by the Brush Company for the purpose. The dimen- 
sions of the engine are :—High-pressure cylinder 9°81, low- 
pressure 14°5, and stroke 6in, 





Fig. 9 is a water consumption diagram plotted from the 
results of a run made on another day with the same engine, 
the boiler pressure being the same, the dotted line showing 


the result of an experiment made with 120 lb. boiler pressure. 








Receiver Diagram. fig.8 





DIAGRAMS FROM “UNIVERSAL” HIGH SPEED ENGINE 


| possible quantity of steam that an engine could run with 
| at this pressure is about 16 lb., so that the actual steam 
heat efficiency of the engine is, taking the above results 0:80 

an exceedingly good result. The explanation of this high 
efficiency is to be found principally in the location of the 
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Fig. 9—-WATER CONSUMPTION DIAGRAM 


valves between the cylinders, whereby wasteful clearance is 
avoided and good drainage assured, also to the extremely 
small loss of pressure between the two cylinders. 

The main bearings and method of setting them up are 
shown by Fig. 10, and the arrangement of the brasses in the end 
| of the excentric rods and spherical end to the valve rod arms 
| are shown by Fig. 11. The main connecting-rod is shown in 

Fig. 12. This rod answers well in practice. It consists of 
| two main parts, an external frame taking the upward pull, 
| and consisting of two rods fixed in the caps of the big and 
| little ends, and a central strut taking the downward thrust of 

the low-pressure piston. The central part is in two parts, 
| connected by a large screw gripped by the split bosses with 
bolts and nuts to either part. With this arrangement, adjust- 
| ment is so easy that it may be expected always to be done. 
| The arrangement of the low-pressure gland is shown in 
| Fig. 13, and of the packing between the two cylinders 
| in Fig. 14. The crosshead and its connection and adjust- 
| ment are very well shown by Figs. 1 and 2. Fig. 15 shows 
| Mr. Raworth’s method of making a simple steam tight piston- 
ring joint. Two notches close to each other are cut out at 
an angle of 45 deg., while the ring is whole. When the stuff 
| is thus cut away, as shown by Fig. 15, there are two faces 
| left which slide over each other, and the ring is steam-tight 
| when in the piston. After all the different forms of joint, it 
has been left to Mr. Raworth to make this, the simplest. 
The governor is shown by Figs. 16 and 17, from which its 
action will readily be gathered. It has very few parts, 
namely, the wheel, the banjo, two weighted arms, and two 








Figs. 20, 21, 22—-THE VELOGRAPH 


The very short ports and the very small clearance spaces 
Contribute to the good result, the small clearance space being 
the most important. If we calculate the efficiency of the 
engine by reference to the minimum steam admission for the 
Work performed, the quantity Q of steam required, if no 
allowance be made for clearances or for radiation and conduc- 


tion losses, will—for each pound which must be admitted to 


springs. The movement of the excentric by the weighted 
arms can be seen in Figs.15 and 16,and the adjustment of the 
springs permits an alteration of range of speed from, we are 
informed, 1 to 5 per cent. For varying the speed when work- 
ing, Mr. Raworth uses the arrangement shown by Fig. 18, 
and this is employed for working alternators in parallel. By 





putting the one or other set of differential gear wheels into 


operation, greater or less tension can be brought to bear upon 
a supplementary spring. 

For obtaining an automatic graphic representation of the 
velocity of the crank-shaft throughout a revolution, Mr. 
Raworth employs a very ingenious apparatus, which he has 
named the Velograph. It is shown by Figs. 19 to 22. 
Fig. 19 is a perspective view of the velograph, the disc 
just seen at the rear being that by which it is attached to or 
is driven by the engine to be tested. On the Velograph shaft 
loose is a disc A driven byan arm M. The upper part of this 
arm is held by two springs, the outer ends of which are fixed 
to the disc. In the disc are two stop pegs N to limit the 
range of freedom of the disc on the shaft. 

When the engine moves the arm M puts the disc into 
motion. Until the inertia of the disc is overcome the arm 
remains in contact with the pegs, but when this is overcome 
the disc will, of course, go on travelling at the mean speed of 
the shaft, and the arm M will take a central position under the 
influence of the springs as shown in Fig. 19. Now, if any 
divergence from uniformity in the rate of rotation of the 
crank-shaft occurs it will be seen that the inertia of the disc 
comes into play, and it lags behind or is momentarily ahead 
of the crank. To make use of this Mr. Raworth attaches a 
pencil to the disc and another to an arm which partakes of 
the relative motion of the arm M and the disc. Whena card 
on the hinged board shown is lightly pressed against these 
pencils two rings are made, one a circle, and one an imperfect 
circle depending on the departure from uniformity of the 
rotation speed, and the departure from circularity shows in 
what part of the fly-wheel greater or less weight would be 
of advantage, and it shows to one who can interpret the 


Encwera 





Fig. 19—RAWORTH’S VELOGRAPH 

graphic indications where improvements may be made in the 
engine as to balance and as to steam admission, &c. 
means of this instrument the exact cause and extent of 
irregularity in the turning of an engine can be ascertained in 
a few minutes, and usually a cure can be effected in the 
course of a few hours. 

The engine, it will have been seen, presents many points of 
novelty ; and the Velograph is an ingeniously simple elegant 
instrument. It might, of course, be made more sensitive 
than the disc will be on an ordinary shaft, but the sensitive- 
ness of such a disc on ball bearings is unnecessary, 








LONDON ASSOCIATION OF KOREMEN ENGI- 

NEERS AND DRAUGHTSMEN. 
THE usual monthy meeting of this Association was held on Satur- 
day evening, the 7th inst., in the K Room of the Cannon-street 
Hotel, when the President, Mr. William Royal, occupied the chair, 
and after the usual general business was over a paper was read 
by Mr. Walter P. Heath, Past President, on ‘‘ Defects in Cocks 
and Valves,” which was illustrated by samples of cocks and valves 
of different makes and ages. 

Mr. Heath said we were all brought more or less in contact with 
defective cocks and valves, but were more apt to complain when 
they gave trouble than instruct the manufacturer about what is 
required. Little or no improvement had been made during the 
last thirty years in the ordinary key or plug tap ; there is the same 
severe economy of metal in the body and extensive coning of the 
key, which, when the finisher has done with it, is often a mere 
shell. This tap, as usually manufactured, does well enough for low 
pressures, but when used for water at about 50 Ib. pressure it leaks 
in a few weeks, because the hammer blow it has to sustain when 
suddenly stopping the column of water has distorted the thin 
metal of the key opposite the orifice, whereas, if made stronger 
with a rib cast across the opening, it would do all the work that 
can be done by a valve with a longer life, as the fault is not in the 
design, but in the unsatisfactory way it is made. 

The metal has also something to do with it, as in many cases, 
although called gun-metal, it bears a nearer relation to zinc, and 
care is not taken to have the plug and shell cast from the same 
melting of it, so that their rate of expansion and contraction at 
different temperatures are not similar. Gland cocks are an im- 
provement, as they allow the shell to have a solid bottom, and 
when properly made are more easily kept tight, but when the 
gland is fitted with set screws on two sides only it gets distorted, 
causing leakage. Were four screws used to secure the gland, or 
the gland flange made strong enough to resist distortion, this 
trouble would not arise. Mr. Heath referred to the improvements 
in asbestos-packed cocks, which he had found very satisfactory and 
capable of being packed without stoppage, which is a great 
advantage where boilers and engines run night and day for weeks. 

He next dealt with steam valves, and referred to a series of ex- 
periments made for the German Government, which showed that 
valves and pipes were sometimes subjected to four or five times the 
boiler pressure, and unless allowances are made for those excep- 
tional pressures, the result may be disastrous. He considered the 
ordinary steam valve to be weak and unsatisfactory, owing to its 
unbalanced condition, and the way it is usually secured to the 
spindle by a small screw or pin engaging in a groove in the spindle, 
which allowed the valve to chatter with each stroke of the engine, 
and usually ended by the valve dropping off, to the great incon- 
venience of the user. A better article can now be obtained in 
which, instead of the pin and groove, a head is formed on the end 
of the spindle, and a recess in the top of the valve, which is 
screwed to receive a gland nut, adjusted soas to give just sufficient 
play to allow the valve to seat itself fairly. Ample provision 
should be made for the drainage of water from pipes before and 
after steam is let into them, and it ought to be made impossible to 
open steam valves too quickly, except in cases of emergency. 

An interesting discussion followed, in which members expressed 
opinions favourable to curving mitre valves to make them more 
easily keep tight, deeper cupping of glands, to compress the pack- 
ing more easily, the adoption of metal-shaving packing instead of 
eatediin, &e. &c., and a vote of thanks to Mr. Heath for his 
interesting and instructive paper terminated the proceedings, 
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7 7 The striking energy of a shot depends on the square of GERMANY. 
a ES OR EE WORE. its velocity multiplied by its weight; and its weight, if ARMOURED WARSHIPS. 
the shot are of similar proportions, is proportional to the Built, 


In our last impression we dealt with some of the facts 
contained in a War-office return just issued. The three 
naval Powers remaining for consideration are not 
very unequal in their total armoured tonnage, 
but are entirely different in their character. Omit- 
ting armoured cruisers, Germany stands first with 
172,254 tons, builé and building, which is made up 
by thirty-five ships. The United States comes next with 
164,780, made up by thirty ships, and Italy comes last 
with 154,165 tons, made up by fifteen ships. This, how- 
ever, is quite misleading. Germany has but one armoured 
cruiser building and none built. The United States have 
two powerful ships, the Brooklyn and New York, with 
17,471 tons; and Italy has one built and five building, 
making up 41,117 tons. This would make Italy have 
195,282, the United States 182,251, Germany 182,736. 
The protected cruisers differ but little, being for Italy, 
sixteen; for the United States, thirteen; and for 
Germany, thirteen. The fact is, however, that the fleets 
are very different in character. Germany has a number 
of small coast service vessels, so has the United States; 
Italy has nothing of the kind. The fleets of Germany 
and the United States are obviously intended for defence in 
home waters, and not for striking far-reaching blows. 
When most of Italy’s powerful ships were built she was 
pushing the principles then advocated in England, 
further than England pushed them. The barbette class 
thus illustrate the system of enormous guns mounted in 
ships with the minimum surface of side armour, horizontal 
armoured decks beingdepended on. Our object hereis not 
so much to note types, but rather to take the general view 
afforded us by the official return before us. We can hardly 
help noting, however, the great salient features, which are 
matters of fact, and here is a very striking one, for Italy’s 
eggs, if not in one basket, are in very few. Her barbette 
group consists of eight ships, five of which are over 
13,000 tons in displacement, the remaining three each 
being of 10,826 tons. The main armament which is 
almost the entire armament of six, consists of four guns 
each of 100 tons or 105 tons; consequently these ships 
have the power to deliver a few blows of tremendous 
character. Engaged against a battleship of modern type, 
great uncertainty would attend the result. Two or three 
well-delivered projectiles from the 105-ton guns might 
entirely destroy an adversary. Failing this, the Italian 
ships would be very rapidly cut to pieces by the quick- 
fire of the modern armament. Italy shows a disposition 
to replace her very heavy guns by light guns of newer 
type. The Dandolo has had her muzzle-loading 100-ton 
guns replaced by breech-loading 10in., seven 6in. quick- 
fire guns being introduced into the armament. This is a 
recognition of the disadvantage we have pointed out, 
which is thereby remedied probably as far as conditions 
allow. The Duilio is to be similarly treated. In the 
meantime the best naval gunners Italy possesses should 
be trained to fire the twenty-four 100-ton and 105-ton 
guns, on which the whole power of the six great vessels 
above mentioned depend; that is, the Duilio, Doria, 
Lauria, Morosini, Italia, and Lepanto. 

The character of the German fleet is, of course, defen- 
sive. The numbers of gunboats and absence of armoured 
cruisers speak plainly as to this. One result of this is 
that the German fleet would be singularly useless to an 
ally. Doubtless this would apply less fully to Powers 
concerned in the Baltic. In operations against Russia in 
the Baltic, for example, England would find a German 
fieet close to the field of operations very valuable, but 
even her unarmed cruisers are for distant warfare; it 
must be seen, we think, that Germany has available a 
smaller share of her strength than almost any naval 
Power. 

The same thing applies to the United States, but in a 
much less measure, because many of the coast service 
vessels are very old and represent old shipbuilding policy. 
She has larger cruisers, and her later battleships are very 
powerful, and though developed with a view to fighting 
in home rather than distant waters, are designed to carry 
coal, and steam distances far in excess of the German 
armoured vessels. This, if not shown in the return with 
which we are dealing, depends on facts stated in it. 

With regard to facts stated in the report, there is a 
mistake, as we believe, in the armaments of United States 
vessels, which is repeated several times on what we 
regard as an important point, which we confess shakes our 
confidence in the trustworthiness of the whole report. Itis 
stated that three ships of the Kearsage type, as well as 
the Minneapolis, Columbia, Raleigh, and Cincinnati, carry 
** 6in. quick-fire guns.” Now, the three last vessels are 
shown in the “‘ Naval Annual,” as carrying the same number 
of 6in. guns, but they are not quick-firing. The Minne- 
apolis is shown as carrying two 6in. quick-firing guns, and 
the three new Kearsage class are not shown at all. We 
believe the Minneapolis to be given wrongly in Brassey, 
and that there is no such thing as a 6in. quick-fire gun 
in the American service at all. We have been informed 
on the best authority that no quick-fire guns of larger 
calibre than din. is approved for service in the States. The 
list of United States ordnance in Brassey shows nothing 
larger, andithas been submitted for correction to the United 
States naval authorities. In short, we believe that the 
guns thus repeatedly given in armaments in the official list 
do not exist, and the letters Q.F. are repeated mis- 
prints. We lay stress on it, because as stated in our last 
article, the volume of fire of ships now chiefly depends 
on their quick-fire armaments, and we have carefully 
noted the fact of the United States ships carrying only 
din. quick-fire guns. We have said nothing about it, 
because until the clouds were the other day cleared away 
from the Venezuela question, our relations with the 
States were perhaps going to be unpleasant, and it 
certainly was not our business to point out any element 
of weakness, such as we believe would have told heavily 
against American vessels in action. This weakness 
depends on facts published in all lists, but we think it 


cube of its calibre. The American quick-fire din. pro- 
jectile has 100 foot-seconds more velocity than our 6in. 
projectile, but its weight is only 501b. compared with 
100 Ib.; in fact, it is a lighter shot for its calibre than ours, 
and its muzzle energy is 1834 foot-tons, while ours is 
3356 foot-tons, and although there is a slight advantage 
in speed of firing, the total energy per minute is poor. It 
is mentioned in Brassey’s “‘ Annual” that the New York is 
an example of the same mistake, as we regard it, carried 
still further, for she carries only 4in. quick-fire guns, and 
her total energy of fire per minute is only 119,904 foot- 
tons, or 14°1 foot-tons per ton of displacement. She 
would, we think, cause a grievous disappointment on 
service. To take an example, if trouble arose with Chili, 
as an armoured cruiser of 8500 tons she might be expected 
to give a good account of the Esmeralda of 7000 tons. 
Can it be supposed that the latter vessel with her quick- 
fire armament of 6in. and two 8in. guns, delivering blows 
amounting to 509,091 foot-tons energy per minute, would 
not prove a very ugly antagonist ? It may be remarked 
by the way, that the Esmeralda has two knots more speed 
and good armoured protection. To come back, however, 
to the Government Return, it is at all events specially 
valuable as giving authoritatively facts as landmarks, 
on which details which we can obtain from other sources 
depend. 




















ITALY. 
Built. 
BATTLESHIPS, 
Barbette. Turret. 
Tons. Tons. 
Andr’a Doria ... ... 10,826 Dui io 10,962 
Francesco Morosini... 10,5 | Dandolo... . 11,264 
Ruggiero di Lauria... 10,826 Affondatore ... 3,997 
Itala ... coe, eee) 
Lepant> ae 13852 } Total of 3ships ....... 23,223 
Sardegna ... ... ... 13,640 Old Type (1863). 
LS ae 13,375 MoraPia 4... ... «. €281 
Re-Umbert» 13,087 San Mariino ... 4,167 
Total of 8 ships... ... 100,284 Total of 2 ships . 8,368 
ARMOURED CRUISER, 
Tons, 
Marco Polo ede apa eaee: 4,527 
Building. 
Turret. Armoured Cruisers. 
Tons. Tons. 
AmmiragliodiSaint Bon 9,645 Carl Alberto... 6,396 
Emanuele Filiberto 9,645 | Garibaldi _ 6,732 
Vettor Pisani 6,396 
Varese ... 6,732 
Not named 10,334 
Total of 2ships ....... 19,290 Totalof 5ships ... 36,590 
TotaL ARMOURED SHIPs, 
Built. Built. 
Tons. 
Barbette ... 100,284 | Protected cruisers ... ... 15 
Tarret ... 26,223 | Unprotected cruisers... ... 1 
Old type... 8,368 | Torpedo vesse’s ... ... ... 15 
~ Torpedo boats ... ... ... 140 
Total of 13 ships... ... 134,875 
Building. Building. 
Turret sis Meds 19,290 | protected cruiser 1 
sabe = s, | Lorpedo vessels ... ... ... 3 
Total of li chips... ... 154,165 Torpedo boat destroyers .. 1 
Armoured Cruisers. Torpedo boats ... .. . 1 
Built ae 4,527 
Building... 36,590 
Total of 6 ships ... 41,117 | 
UNITED STATES OF AMERICA, 
Built. 
BATTLESHIPS. 
Barbette or Turret. | Coast S.rvice. 
Tons. Tons. 
Indiana one 10,288) | Katahdin.. 7,155 
Massachusetts ... 10,288 } | Monterey... 4,084 
Oregon 10,288) | Puritan 6,060 
Texas... 6,315 | Terror... 3,990 
Maine... 6,682 | Amphitrite ><, ae 
| Monadnock ... ... ... 3,990 
Total of 5 ships 43,861 | Miantonomah... .-- 3,990 
| Manhattan 2,100 
| Mahopac ... 2,100 
Canonicus : 2,100 
LL eee 
Wyandotte ... ... ... 2,100 
Lebigh a. See Se ee 
Jason 3 Dh es. Se 
| Passaic boa, Adee tudh* oes! Va 
Armoured Cruisers. — es es os 
Beookign ... .:. «. $271 Montauk... ... .. ... 1,875 
New York... ... ... 8,200 Catskill 1,875 
17,471 Total of 19 ships ..._ ... 51,884 
Building.—Barbette or Turret. 
Tons. 
Towa 11,410 
Kearsage 11,525 
Kentucky Pome 
11,525 
Three Kearsage type... .e4 11,525 
11,525 
Total of 6 ships ... 69,035 


ToTAL DISPLACEMENTS OF ARMOURED SHIPs, 











had escaped notice. It is easy to make it apparent. 





Built. 
Tons. 
Battleships ... 43,861 
Coast Servics 51,884 
Total of 24 ships... = 95,745 
Building. 

Six battleships se .. 69,C35 
Total of 30 ships... ig . 164,780 
Built. 

Protectedicruisers ... 20.0 6c. see ces vee 18 
Unprotected cruisers... ... ... ... ... ... 10 
we cn ae A ORL nes ae 
OES 505 p08 wees fieait Abs cect fase ie 
Building. 


Torpedo boats 














Barbette. Barbette Coust Service, 
ons. | Tons, 
Baden 7,283 | Beowulf ... .. ... .. 8,440 
Bayern eee 8 AL OS" a ere 
Brandenburg... ..._... 9,874 | Hildebrand ... ... ... 3.449 
Karfurst Friedrich Wil- Ll ee 
BARON es sso sas ose UREA IRD ase cs 
Li ee OBEN VOID sey cts sac ces sc 
Weissenburg ... 9,874 | Siegfried... 2. 3,440 
Sachsen ... ... 7,283 | f —_— 
Wurtemburg ... 7,283 | Total of 7 ships w. 24,114 
Oldenburg 5,118 
Total of 9 ships ... 73,746 
sited = | Armoured Gunboats, 
Turret, | Biene 1,09 
Friedrich er Grosse... 6,663 | Basilisk 2 T'Ron 
Preussen.... ... ... .. 6, Camaeleon ... ... ... 1U9] 
e F . 0 fe h 
Total of 2 ships - 13,326 | fummel 0 2.) 1091 
Central Battery. DS csee ees, ae 8, Ee 
Riles 7,555 ee mar mere 
Deutschland ... 7,555 Salamander eee 
Beorpion ... ... «2 3. LO 
ay 2 shi 5, Viper Sis’ “eee ey ae 
Total of 2 ships . 15,110 a ee ee 
Broadside, : 
Kinig Wilhelm 9,603 Total of ll ships ... ... 12,001 
Building. 
Battleships, Barbette Coast Service, 
Tons. | ‘ Tons, 
Kaiser Friedrich III. ... 10,054 | &gir... 3,474 
Friedrich der Grosse (to 
replace) ... ... *10,826 | 
Total of 2 ships ... . 20,880 


* This displacement not given in War-offize return, but taken 
from ‘‘ Brassey, 1896,” page 145. 
ToraL DisPLACEMENTS, 








Built, 
Tons. | ‘ 
Barbette... 73,746 | Protected cruisers... 14 
.) ae 13,326 | Unprotected cruisers... 22 
Central battery ... 15,110 | Torpedo vessels ... 5 
Broadside ... ... ... 9,603 | Torpedo boats . 105 
Barbette coast service 24,114 | 
Armoured gunboats ... 12,001 | 
| 
Total of 32 ships... ... 147,900 | 
Building. 
Tons. 4 
Battleships ... 20,880 | Armoured cruiser 1 
Coast service... 3,474 | Protected cruiser ie, 
Torpedo boats ... .. ... 18 
Total of 3 ships ... 24,354 | 


Built and Building. 
Tons. 


35 ships 172,254 








DETERMINING THE DRkY- 
THE 


ON METHODS OF ; 
NESS OF SATURATED STEAM AND 
CONDITION OF STEAM GAS. 

By Proressor OsBorNE REYNOLDs, M.A., LL.D., F.R.S. 


In certain recent attempts to ascertain the proportion of steem 
and water in the fluid which enters a steam engine, by means of 
what is called the wire-drawing calorimeter, the published results 
show that there remains from 0 to 5 per cent. by weight of water 
in the steam, after it has been drained by gravitation, in the same 
manner as the steam on which Regnault’s experiments were made. 
This has necessarily excited great interest in steam engineering, 
and is naturally welcome, as it apparently brings the aga 
of the engines by so much nearer perfection. Although the results 
of these recent experiments appear to show tne condition of dry 
saturated steam to be other than that on which Regnault’s experi- 
ments were made, and from which the present steam tables have 
been calculated, still these tables have n_used in deducing the 
percentage of water latent in the steam. Whereas, if the latent 
water exists, it must have existed in the steam used by Regnault, 
and the steam tables must also be subject to identical correction ; 
and, consequently, the percentage of theoretical performance of 
steam engines would be unchanged. f 

It is then pointed out that in the reduction of such of these 
results as have been published, use has been made of Regnault’s 
determination of the specific heat at constant pressure ot steam 
gas (0°48) in a manner which is not consistent with the theory 
of thermodynamics. Thus, in Rankine’s notation, 5, is the weight 
of steam per pound of fluid, and H, the total heat per pound 
from O° C to T;’, 4, the heat required to raise water per pound, 
and H,, /,, T,, the corresponding values for saturated steam at 
the pressure after wire-drawing, and T, ° the observed temperature 
after wire-drawing. , 

The notation assumed for the equation of heat, neglectirg 
incidental losses, is— 

8, (Hy - 44) + 4) = Hy + 0°48(T2°- T,). . » © (1), 
Whereas it has been proved by Rankine that the thermody namic 
expression for the total heat in superheated steam at I, C., 
provided it has reached the condition of steam gas, to which the 


0°48 only applies, is— 
Dee C+ 0°48 (Te? ~ Ty’) 


C, being a constant, depends only on the temperature of {fe 
water (T,°) from which the steam is produced, the value of which 
from 0° C. is 606 ‘7 approximately, as deduced by Rankine. . 

Using Regnault’s formula for H,, the right member of eyvation 


(1) becomes— 
606°5 + 305 T,° + 0°48 (T,° -— T,°) 

while the value by the thermodynamic formula is— 
606°7 + 0°48 T, ° 
which gives as the excess of heat over that assumed 
2 + 0°175 T,° ¢ ; 
This excess, if T, were 100° C., is 17-7 thermal units, and if tLe 
initial steam-pressure were 200 1b. above the atmosphere, the 
latent heat being 467'5 thermal units, the percentage of watcr it 
would evaporate at boiling point is 

177 
4675 
which is about as much as needs to be accounted for. ; 
It is also shown that, in order to render Rankine’s formu.a 
applicable to wire-drawing experiments, it is necessary that the 
wire-drawing should be continued till the steam is gaseous, whence 
arises the difficulty of securing that this state has been reached. 
This, however, may be secured by lowering the pressure gradual'y 
after wire-drawing, and so increasing the extent of wire-drawit § 
while observing the temperature (T;, °), which, after falling, te 
gradually become constant as the wire-drawing increases, anc, 
when constant, will bea definite indication of this gaseous state. 
Thenecessary conditions to insuring accuracy are then considered, 
and, in conclusion, it is stated that a research to verify these cot - 
clusions has been commenced by Mr. J. H. Grindley, B. Sc., 0 


= 3 8 per cent. 





the engineering laboratory of Owens College, Manchester. 
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COMPETITION FOR MOTOR OMNIBUS DESIGNS 
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MOTOR OMNIBUSES FOR PARIS. 





Tue General Omnibus Company of Paris has published 
the following programme of a competition for designs for an 
automobile omnibus to replace those drawn by horses now in 
use. The accompanying illustration is given as a guide to 
the general requirements, the omnibus shown in outline being 
that now in use, the form of which is by preference to be 
adhered to as much as possible. 


Part I.—Moror anb Mecuanism. 
1. Data.—(1) The weight of the vehicle fully loaded may 
be about 6000 kilogs. (6 tons). (2) It must be able to travel up 


a slope of 65 per cent. (1 in 15) at a minimum speed of 
6 kiloms. (3$ miles) per hour. (3) The dynamometric 
trials made by the company have shown that the starting 
effort may be 120 kilogs. per ton, and the average tractive 
force 20 kilogs. per ton. The power of the motor and the 
adhesion of the driving wheels to be adapted to these values. 

2. Character of the motor.—The motor, with its generator 
or accumulator of energy, may be of any kind, provided that 
it does not give off smoke, steam, or objectionable odours 
when at work. It must work as silently as possible. The 
transmission mechanism must as completely as possible be 
submerged in a permanent oil bath. 

}. Arrangement of the motor.—The motor, while placed 
so as to be easily accessible, must be enclosed in a sheet 
metal case to protect it from mud and dust. 

1. Length of run and duration of stoppages.—The run 
may be assumed at 6 kiloms. (3} miles), and the period of 
stopping at the ends of the line at six minutes each. If 
accumulators are proposed, two intermediate stoppages may 
be "algae for changing them, but not exceeding three minutes 
each, 

_ 0. The present programme may be modified by competitors 
In any way that they think necessary, if the reasons for the 
changes are explained. 

6. The items to be submitted in competition are :—(a) 
Drawing of the generator or motor ; (b) descriptive account ; 
{¢) prices and conditions of construction and delivery. The 
above programme is independent of the frame of the carriage, 
which forms the subject of the second, although it is desir- 
able that they should be considered conjointly. 


Part II, 


1, Frame.—The framing should be of such a character as 
to enable the present thirty-seat omnibus to be utilised. 

he total weight should not exceed 4000 kilogs. in running 
order without passengers, distributed as follows :—(1) Body 
of the omnibus, for carrying thirty passengers, 1000 kilogs. ; 
(2) allowed for motor or generator, 1800 kilogs.; (3) leaving 
for the frame properly so called, 1500 kilogs.; total, 4000 kilogs. 

2. Wheels.—In principle, driving shall be done by the hind 
Wheels, and steering by the front ones, although making both 
axles motors would be preferable. Constructors are therefore 
at liberty to adopt any system of driving, providing that the 
mobility of the forward axle and facility of steering is not 
prejudiced, 

3. Steering.—Special steering gear must be provided, 
allowing the driver to guide the vehicle easily, which must 
be able to turn in curves of 6 metres-—193ft.—radius. 

; 4, Brakes.—Sufticient brake power must be provided to 
= the omnibus to be stopped when running 74 miles per 
‘our In 7 metres—23ft.—on a slope of lin 15. Each truck 
must have a brake, utilising, if possible, the motive power, 
in addition to one applied by hand. Sand boxes to be 
attached to driving wheels front and back, and clearing 
guards to the front wheels. 

_ 5. Driver's platform.—A platform rounded in front, with a 
Screen overhead for sheltering the driver, to be placed in 
ront, with the steering wheel, brake, starting, and reversing 
andles, conveniently arranged for use. 


FRAME WITH ACCESSORIES. 














6. Buffers—The vehicle shall be supplied with elastic 
buffers. 

7. Suspension.—Particular care must be taken in the 
suspension arrangements. 

8. Modifications.—Builders are at liberty to make any 
alterations in the present programme that they may think 
useful, subject to the same being explained in their specifica- 
tions. Asa preliminary it is desirable that their attention 
should be confined to the omnibus carrying thirty passengers 

inside and out. 

9. Items to be submitted.—Competitors are desired to 
submit (a) a drawing of the carriage; (b) a descriptive 
explanatory memoir; (c) propositions for construction, in- 
cluding price, conditions, and time of delivery, &c. 

The following dimensions are given in Le Genie Civil :— 
Diameter of axle arms, front, 55 mm.; back, 64 mm.; length 
of axle arms, 24 cm.; inclination, 1 in 10; number of plates 
in the springs—over front axle, 8; cross spring in the 
front, 10; over hind axle, 10; cross spring at back, 10 leaves; 
total length of body, 5°52 m.: surface occupied by omnibus, 
12°58 square metres; total length over all, 7°54 m.; width 
of body, 1°48 m. to 1:56 m.; length of seat per passenger, 
inside, 0:48 m.; outside, 0°46 m.; weight, empty, 1970 kilos.; 
full, 4050 kilos. 





RAILWAYS IN RHODESIA. 


So much attention has of late been directed to transport 
questions in Rhodesia, that some notes on the railways in 
that country will be of interest. Starting as far back as 1892, 
a contract was let for the construction of a line from Fontes- 
ville to 75 miles on the road to Salisbury No sooner was 
this finished than another contract was placed for a further 
43 miles, making in all 118 miles on the road to Salisbury. 
This to a very large extent overcame the difficulty of the 
Tetse fly. Last July a company was formed called the 
London and Paris Exploitation Company, for the purpose of 
constructing a line of railway to connect the Port of Beira 
itself with Fontesville, which is situated about 45 miles up 
the river, so that previously to this all goods landed at Beira 
had to be taken up the river by lighters, a costly and unsatis- 
factory method. Early in this year the Beira Railway Com- 
pany placed a contract for the construction of the line from 
Chimoio, 118 miles, to extend as far as the Portuguese border, 
a distance of approximately 55 miles. Since then arrange- 
ments have been made to carry the line to the site of the new 
township at Umtali, a distance of approximately 17 miles. 
This line is of the 2ft. gauge, with steel rails, 20 1b. per yard, 
and steel sleepers, 2000 to the mile. At first the rails and 
sleepers were made on the Continent, but for the last few 
contracts all material has been of British manufacture, and 
the sleepers have been altered so that no loose fastenings are 
used, the Indian State pattern being adopted. The bridge- 
work along the line has been of timber, and the earthworks 
have been made with a view to a possible extension of the 
gauge to the 3ft. Gin., that being the standard for the railways 
in South Africa. A pier is also in course of construction, and 
is, we understand, nearly finished at the town of Beira itself, 
and connected with the railway. This will enable vessels to 
go alongside at all times of the tide; there being, it is said, 
about 24ft. of water at low water. At present the traffic is 
carried over the river Pungwe at Fontesville by means of a 
pontoon, which was built in England and sent out specially 
for that purpose. We understand, however, that since the 
pontoon left England arrangements have been made by which 
a temporary wooden bridge will be erected across the river at 
Fontesville, thus doing away with the pontoon, and allowing 


trains to go straight through from Beira to end of the open | 


lines. Negotiations are now proceeding for the completion of 
the line from the Portuguese border right through to Salis- 
bury, the work for which will be put in hand almost im- 
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mediately ; this will carry the railway in one continuous line 
from the Port of Beira itself to Salisbury, the capital of 
Rhodesia. In addition to this line of railway, there is now 
being constructed an extension of the Cape lines from Mafe- 
king, having for its proposed present terminus the town of 
Bulawayo. The extension of this line was started in the year 
1893, and was carried to Mafeking, a distance of approximately 
100 miles. The rails being of the Vignoles type, 60 Ib. to the 
yard, and the sleepers of the Indian State pattern, steel 
weighing 70 lb. each. The gauge is 3ft. 6in., the Cape 
standard. The line was finished and opened for traffic in 
October of that year. 

In the latter part of 1895 the works were started from Mafeking 
northwards towards Bulawayo, and have been continuously 
and expeditiously pushed on until, at the time of writing, 
the rails are laid to a distance of about 140 miles from Mafe- 
king, and are expected to reach a point opposite Palapywe 
by the end of January ; and by the end of December, 1897, the 
railway will be finished and opened to traffic to the town of 
Bulawayo. The rails and sleepers on this part of the line 
are also of the 601b. Vignoles type, with steel sleepers of the 
Indian State pattern. 

The contracts for the works from Beira to 118 miles, 
and from Vyburg to Mafeking, were carried out by Mr. 
George Pauling, and the works from Fontesville to Beira, 
and from 118 miles to the Portuguese border, were executed 
by the firm of Pauling and Co., Limited, Westminster, 5.W. 
The contract for the whole of the works from Mafeking to 
3ulawayo—a distance of approximately 470 miles—is also 
in the hands of Messrs. Pauling and Co., Limited, who have 
undertaken, under penalty, to have the line completed to 
Bulawayo at the end of December, 1897. The Cape and 
other papers lately spoke of the expeditious manner in which 
these works are being carried out, much praise having been 
bestowed on the Commissioner of Public Works in the Colony— 
Sir James Sivewright—because the Cape railways have been 
carrying the materials over the lines. This does not, however, 
lessen the praise due to the contractors and their staff, who 
lately have been laying the rails at the rate of 9} miles in five 
days, shifting the platelayers’ camp on the sixth day. The 
cordial co-operation of the contractors’ staff has made this 
possible, and through it the line has been carried to the 
point which it has now reached. More permanent way and 
other materials are being sent out to the works as rapidly as 
they can be shipped, and the whole of it is of British manu- 
facture; the rails and fish-plates are manufactured by 
Messrs. Bolckow, Vaughan, and Co., of Middlesbrough ; the 
sleepers and keys by the Anderston Foundry Company, of 
Port Clarence ; and the other fastenings by the Patent Nut 
and Bolt Company, Stour Valley Works, West Bromwich. 
To facilitate the works, an order for seven engines of the 
Cape Government type have lately been placed with Messrs. 
Neilson and Co., Springburn Works, Glasgow, who have 
undertaken to deliver very rapidly. 








LIGHTNING ConpUcTORS AT St. Pav’s —In answer to a corre- 
spondent, “R.S. U.,” Mr. John Faulkner, of Manchester, has 
written to give the history of the lightning conductors at St. 
Paul's. For about sixty years after Wren’s cathedral was com- 
pleted there were no lightning conductors of any sort, and the new 
building was liable to suffer in thunderstorms, just as its prede- 
cessor had been liable and had suffered before it. In 1769 a com- 
mittee of the Royal Society took the matter in hand, and under 
their recommendation the metal work of the lantern was connected 
to the lead of the dome by means of strips of lead and l}in. 
square iron bars, the lower portion of the dome’s lead roof being 
connected to the down spouts on the stone gallery, and so to the 
down spouts on the roof of the nave, and ultimately with the 
ground, into which the lead down spouts pierced for 3ft.,a distance 
considered to be sufficient to carry away any eiectricity collecting 
on the building. The pineapples on the summits of the western 
towers were similarly connected to the ground by way of the nave 
roof. In 1873 these arrangements were examined, and it was 
found that not only had the iron rods rusted so as to be in them- 
selves a positive source of danger, but that in many cases the old 
iron hoods of the rain pipes, which hoods had originally acted as 
the connection between the rods and the pipes themselves, had 
been exchanged for granite hoods 6in. or 8in. thick, through 
which the electric discharge was left to pierce. Upon this state 
of affairs becoming known, the Dean and Chapter appointed Mr. 
Faulkner to provide efficient protection against lightning, with the 
result that the top of the cross surmounting the dome and the 
tops of the pineapples on the western towers were then connected 
with the sewers in a manner believed to be capable of thoroughly 
protecting the cathedral from any peril by lightning whatsoever. 
Mr. Faulkner says that he knows of no building in London which 
was protected against lightning by a system of conductors prior to 
1769, when, as above shown, the cathedral conductors were first 


| erected.—City Press. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Ar the ordinary meeting on Tuesday, the 10th November, Mr. 
John Wolfe Barry, C.B., F.R.S., the president, in the chair, two 
vapers, dealing with the construction and equipment of the Tower 

ridge, were read. 

THE TOWER BRIDGE, 

The first paper was entitled ‘“‘The Tower Bridge: Super- 
structure,” by Mr. G. E. W. Cruttwell, M. Inst. C.E. The bridge 
consisted of an opening span, 200ft., and two shore spans each 
270ft, wide. Two main towers were erected on each side of the 
opening span, and two smaller towers, serving to support the sus- 
pension-chains of the shore spans, next the ‘shores. The bascules 
of the opening span were pivoted near the faces of the piers, and 
rotated vertically so that the waterway was unobstructed save 
for the high-level footways placed 14lft. above high-water level. 
The total length of the bridge was 940ft., or 2980ft. including the 
approaches ; and the width between the parapets was 60ft., except 
across the opening span where it was 49ft. The steepest gradients 
were ] in 60 on the north side and 1 in 40 on the south. 

The main towers were constructed with octagonal steel columns 
at each corner, braced together by three sets of girders, support- 
ing the exterior walls and the stairs and landings inside the towers. 
There were two hydraulic lifts, and two flights of stairs in each 
tower. ‘The columns nearest the shore received the weight of the 
suspension chains and those next the opening span of the high- 
level footways. 

The main girders of the footways were cantilevers next the 
towers, with independent middle girders, 120ft. long, supported 
from their ends; but during erection the halves of the middle 
girders were connected by temporary joints to the cantilevers, and 
were built out from each tower without scaffolding until they met 


taking passengers to and from the high-level footways were pro- 
vided. The cradles were 14}ft. long, 6}ft. wide, and I1ft, higb, 
the lift being 110ft. 

The power for the bridge was generated in the arches of the 
south abutment by two tandem compound surface-condensing 
engines of 360 indicated horse-power, supplied with steam by four 
doubled-tiued Lancashire boilers, working at a pressure of 85 lb. 
per square inch. It was stored in six accumulators, one at each 
end of each pier, with a plunger 22in. in diameter, and a stroke of 
18ft.; and two at the engine-house, with plungers 20in. in 
diameter, and a stroke of 35ft. The pressure was 700 Ib. per 
square inch, 2 : 

During the two years which had elapsed since the opening of the 
bridge, the bascules had been raised, on an average, eighteen 
times daily, on one occasion twelve times in two hours. 

The reading of the papers was followed by an exhibition of 
lantern slides, illustrating the bridge in various stages of con- 
struction. 








THE DUBLIN AND WickLow RaiLway.—The directors of this line 
propose to convert it into an electric one, and to run branches 
and offshoots through different parts of the counties of Wicklow 
Wexford and Carlow. On the other hand, we are informed, the 
tramways company, which previously brought up the Southern 
electric line, is about to promote a Bill to enable it to run electric 
trams from the Rathmines, Rathgar, and Pembroke townships to 
the sea. 

Moror CarriaGe Licences.—The Chancellor of the Exchequer 
has very thoughtfully, says the S¢. James's Gazette, laid his hand on 
the auto-car. Every one of these vehicles between one and two 
tons will pay two guineas, and between two and three tons in 
weight three guineas, in addition to the present rate of carriage 





in the middle of the river. 

The outer girders of each footway carried the high - level 
ties, extending from pier to pier, and connecting the suspension 
chains of the two shore spans together by pins, 20in. in diameter, 
passing through the ends of the ties and the heads of the suspen- 
sion shains. Rockers, 20in. in diameter, were placed beneath the 
pins and immediately over the columns, to admit of the move- 
ments of the chains under variations of load and temperature. 
The ends of the chains over the abutment towers were connected 
to the anchor ties by pins and connecting links; and the anchor 
ties were riveted at their lower ends to girders embedded in the 
concrete foundations of the approach viaducts. 

The suspension chains were constructed as trussed girders, to 
render them stiff under the heavy and varying traffic of the bridge. 
Each chain was in two segments, connected by pins at the lowest 
points. On the Surrey span stiffening girders extended from the 
lowest points to the abutment to lessen the tendency of one of the 
shore spans to affect the vertical movement of the other span when 
unequally loaded. 

The transverse girders of the shore spans were spaced 18ft. 
apart and were suspended from the chains by rods 5hin. and 
6in. in diameter. Longitudinal girders 7ft. 6in. apart were 
fitted between them and transverse trough flooring 3in. thick 
and 6in. deep was laid above the longitudinals. The floor- | 
ing was plastered with cement jin. thick, covered by layers 
of bitumen cloth and coke breeze concrete. The wood paving of 
the roadway was laid on the concrete. The footway paving was 
supported on longitudinal concrete walls, the trenches tetween 
which were utilised for the gas, water, and hydraulic pipes. 
Expansion joints were provided in the roadway and footways at 
the ends of the shore spans, and also beneath the lowest points of 
the chains, which rose and fell by the contraction or expansion of 


duty. Furthermore, it would seem that every self-propelled 
bicycle and tricycle will be liable to a licence at the rate of one 
guinea per annum. For cars over one ton and under three tons 
a guinea will have to be paid unless they are used as public vehicles, 
when the present hackney carriage rate of 15s, will be applied. 
The public bus of the future will be charged £1 17s. or £5 18s., 
according to weight. The weights will be of the unladen vehicle, 
and exclusive of accumulators, water, and fuel. ‘The new licences 
will come into force in January. 


Tue HvuLt Ayp Barns_ey RatLway.—The directors have issued 
a circular to their shareholders, that in consequence of a very 
satisfactory increase of traffic, the rolling stock, works, and appli- 
ances have been very fully occupied. It has, therefore. become 
necessary to order at once additional engines and goods wagons, 
to make an addition to the dock which will admit of the erection 
of three further coal hoists, and greatly add to the quay space ; 
also to increase the sidings at the dock, and make other extensions. 
The cost, together with the repayment to revenue of certain sums 
already expended on capital account, and the cost of the execu- 
tion of works required by the Hull Corporation under their agree- 
ments with the company, is not expected to exceed the sum of 
£300,000, which it is proposed to raise by the creation of a 4 per 
cent, preference stock, ranking for dividend next after the interest 
on the second debentures of the company. Not more than one- 
third to a-half of the new capital will be required during next 
year, so that the greater part of the interest on it will not be due 
till the end of 1898, by which time the directors confidently anti- 
cipate that the additional revenue resulting from the outlay will 
more than cover the Increased charge. 


IRON AND STEEL IN GoTHENBURG.—The British Consul at 
Gothenburg, in a recent report on the trade of that district, 





the metal. For erecting the shore spans continuous platforms, 
resting on three spans of temporary lattice work, had been fixed 
beneath the permanent work, trestles being built on them to carry 
the suspension chains, 

Each leaf of the opening span consisted of four main girders 
projecting 100ft. beyond and extending 624ft. within the face of 
the pier. The projecting portions were subdivided by transverse, 
longitudinal, and intermediate transverse girders, into spaces 
measuring 3ft. by 34ft., which were covered by in. buckled floor- 
plates. Creosoted transverse timbers were fitted above the floor- 
plates and longitudinal planks of greenheart were bolted on the 
top. The paving blocks were dowelled together, and screwed to 
the greenheart planking. The soffits of the outer portions of the 
main girders resembled a flat-pointed arch when the bascules were 
lowered, and when raised the soffits fell back within the face lines 
of the piers, The rear ends of the main girders rotated down- 
wards within the piers whenever the outer portions were raised. 
They were connected by transverse girders, the intervals between 
which were floored over and tilled with about 365 tons of lead and 
cast iron ballast. The weight of each leaf, including the ballast, 
paving, &c., was about 1070 tons. The centre of gravity of the 
whole corresponded with the centre of a solid forged steel pivot, 
2lin. in diameter and 48ft. long, which passed through and was 
securely keyed to the webs of the four main girders. Live-roller 
bearings were placed on both sides of each girder. The leaves 
of the opening span were built in a vertical position, so as not to 
interfere with the river traffic. 

The cost of the bridge and approaches, with the alterations of 
sewers, streets, and other works in connection therewith, but 
exclusive of the cost of the land, had amounted to £902,500, 
provided entirely out of the funds of the Bridge House Estates of 
the Corporation of London. 





MACHINERY OF THE TOWER BRIDGE. 

The second paper, ‘‘ The Machinery of the Tower Bridge,” by 
Mr. S. G. H. Homfray, M. Inst., C.E., dealt with the hydraulic 
appliances by which the bascules of the opening span and the 
lifts in the main towers were worked. Upon the inner end of 
each of the outside main moving girders were built two rack- 
quadrants into which pinions, mounted upon shafts parallel to 
the main pivot, were geared. These shafts were driven, through 
gearing having a ratio of 6 to 1, by hydraulic engines placed in the 
chambers at the ends of the piers ; the machinery at each end of 


remarks :—The import of pig iron, exclusively from Great Britain, 
is annually increasing, although this article is subject to an import 
duty of 8s, 4d. per ton. Last year the import rose to 10,414 tons, 
an increase of 260 tons, or 256 per cent. over that of 1894. Cast 
iron, wrought iron, and steel pipes for gas, water, and steam are 
chietly supplied by English makers. Towards the spring orders 
for iron began to come in, and were accepted by the works pro- 
bably in many instances, at prices considerably below those of 
1894, but this had the advantage of giving full employment to a 
number of works, which in consequence became in a position to 
consider all subsequent orders more carefully, and it soon became 
clear to the customers that the ironmasters were' no longer inclined 
to accept the low prices hitherto in force. The year’s shipment 
exceeds considerably that of 1894. The demand for hammered 
bar iron has gradually declined, causing a restriction in the output. 
All kinds of steel met with a brisk demand, and it is most likely 
this article that swells the export list. The quotations by the 
lronmasters’ Association of November, 1894, f.o.b. at Gothenburg, 
which remained in force for over a year :—Ordinary hammered 
iron, £8 ; ordinary rolled iron, £7 10s.; rolled shapes, £7 10s. per 
ton, were raised 23. 6d. per ton for the last two kinds at the 
meeting in November, 1895, but these quotations may be looked 
upon as nominal, orders for steel of certain brands having been 
executed at considerably higher prices, reaching up to £1 lds. per 
ton above those of 1895, 

YORKSHIRE COLLEGE ENGINEERING SocieTy.—Under the auspices 
of the Yorkshire College Engineering Society, Dr. J. B. Cohen, 
president of the Scientific Society, recently read a paper on ,‘‘ Air 
Pollution.” Smoke prevention, said the lecturer, was a subject 
well worthy of the attention of the engineer, for the future solution 
of part of that problem would probably lie in his hands alone. It 
was, he believed, one of our city aldermen who once said that it 
would be a sad day for Leeds if Hunslet ceased to make any 
smoke ; by which he meant, of course, that smoke was indispen- 
sable to manufacturing industry. If that were really the case he— 
Dr. Cohen—would be the last person to denounce the smoke 
nuisance, however much he might regret it. The supremacy of 
industry meant the supremacy of wealth, and wealth represented 
the sinews of peace as well as the sinews of war. He would have 
little difficulty, however, in demonstrating that smoke—at least 
from boiler furnaces—might be abolished, and if that were the case 
they were, he thought, justified in bringing pressure to bear 
wherever this result might be accomplished. They must distin- 
guish between boiler chimneys and other furnace chimneys, and 





eoch pier being sufficient to drive one bascule, that at the other 
end being in reserve. Each set of machinery consisted of two 
three-cylinder engines, one having plungers 84in. in diameter ard 
a stroke of 27in., and the other plungers 74io. in diameter, and a 
stroke of 24in, The shafts and couplings were so arranged that the 
engines could be used separately or together. It had been 
intended that in ordinary weather one small engine, and in stormy 
weather one large engine, would be memncvinns 9 and in very bad 
weather the two together, giving sufficient power to drive the 
bascules against a wind pressure of 56 lb. per square foot. More 
power, however, than that exerted by one small engine had never 
been found necessary. 

The motion of the bascules could be controlled by brakes acting 
upon a brake wheel on the crank shaft of each engine. The brake 
blocks were kept apart by the hydraulic pressure which was 
released to apply them. Hydraulic buffers were also placed to 
receive the tail ends of the bascules when near their extreme 
upper or lower positions ; and at the edges of the piers, in front | 
of the main pivot shafts, resting blocks with inclined surfaces were 
provided for additional security. At the junction between the 
two bascules four locking bolts, fixed in the south bascule, engaged 
in sockets in the north bascule. 

The levers controlling the several motions were placed in cabins 
on the east ends of the piers, those for the south bascule being 
on the south, and those for the north bascule on the north 
pier. Interlocking gear was fitted to render it impossible for 
the drivers to carry out the operations in any but their proper 
sequence. About one and a-half minute was occupied in opening 
or closing the bridge. 

In each of the main towers two hydraulic suspended lifts, for 





the chimneys of private dwellings. Out of 4000 tons of coal 
burned daily in Leeds twenty tons got into the air, most of which, 
in windy weather was swept away. Still about half a ton fell, and 
of that half ton about 25 lb. remained firmly adhering to the 
objects with which it came into contact. It was this last portion 
which, accumulating from day to day, discoloured buildings and 
vegetation. By means of careful experiments he found that in 
100 cubic feet of Leeds air there were 1 ‘2 milligrams of soot. The 
lecturer went on to show how these various quantities had been 
estimated, and to consider some of the effects. He indicated 
the quantity of fuel that was wasted, the great additional expense 
in washing, the effect of town atmosphere in corroding metal 
work, and as an illustration pointed out that steel rails had to be 
replaced mere frequently in the neighbourhood of a manufacturing 
town than in the country. Referring to the report of the com- 
mittee for Testing Smoke Preventing Appliances and to the report 
of other committees who had investigated the subject of smoke 
prevention from boiler chimneys, Dr. Cohen pointed out that the 
unanimous conclusion in all cases was that a manufacturing dis- 
trict might be free from manufacturing smoke—at least from steam 
boilers. The only practical way of dealing with this difficult ques- 
tion was to make all works subject to the inspection of the Local 
Government Board with the aid of scientific smoke inspectors, 
Dr. Cohen also showed some interesting lantern slides with various 
mill chimneys, &c., at full work, and the effects of soot on bird and 
plant life, and also a comparison of the amount of soot which falls 
in town and country. In the discussion which followed Messrs. 
McLaren, Wicksteed, James, Grover, F, Watson, Towler, and 
Popplewell took a leading part. 





GRAPHITE AS A LUBRICANT. 


Av the sixth annual or 32nd meeting of the American Society 
of Mechanical Engineers, held at the rooms of the society in New 
York City, in December, 1895, Mr. Albert Kingsbury, Durham, 
N.H., read a paper on ‘‘ Experiments on the Friction of Screws,” 
The tests were made by the aid of a specially designed maching 
built at the New Hampshire College shops. It now forms a part 
of the laboratory equipment of the college. 

The author did not consider that the tests showed that any one 
of the metals developed less friction than any of the others, but 
the tests are specially interesting because of the great lessening of 
friction by means of graphite, as will be shown by the following :— 


Lubricant. Minimum. Maximum. Mean, 
Lard oi!, heavy machinery .. “OS : a ein | 
Oil (mineral), heavy machinery ae cs. se Ee es ee SS 
Oil end graphite (equal volumes) ‘03 .. .. ‘1d .. .. 7 


Mr. Kingsbury was complimented by Professor Thurston on the 
work he had accomplished. Personally, Professor Thurston had 
found that sperm oil was better than lard oil for reducing friction in 
such instances, He trusted that Mr, Kingsbury would continue his 
investigations, 

Mr. Kingsbury felt gratified at the manner in which his paper 
had been discussed, and in reply to a question that had been asked, 
he said that the graphite used was from the Joseph Dixon Crucible 
Company, Jersey City, N.J. He said he did not intend anything 
in the way of an advertisement. He also added that he had tried 
to purify the graphite, but there was no gain. In order to satis- 
factorily employ the graphite the fit must be loose. 

Some years ago, when Professor Thurston was connected with 
Stevens Institute, he made a series of experiments to determine 
with scientific accuracy the value of graphite as a lubricant. Ie 
found that under the same number of pounds pressure, and tra- 
velling at the same rate of speed, the bearings lubricated with 
Dixon’s graphite, mixed with enough water to spread it over the 
bearings, did nearly three times more work than the best quality 
of winter sperm oil. He also found that when 15 per cent. by 
weight of graphite was added to the best quality of lubricating 
grease, he was able to run the bearings nearly six times longer, at 
the same high rate of speed, than when the bearings were lubricated 
with the same grease without the addition of graphite. Further- 
more, where the graphite was used there was no cutting, and the 
bearings were in perfect condition, 

Little, if any, of the commercial graphite in the market is fit 
for lubricating purposes, and bearings have been so frequently cut 
or ruined by its use that there has been a very strong prejudice 
against its adoption by master mechanics and superintendents 
having charge of expensive machinery, It is, possibly, safe to say, 
that when graphite is properly prepared, it will not only reduce 
friction much better than any oil or grease alone, but furthermore 
will perceptibly reduce the cost of lubrication. 








ELECTRIC POWER FROM NIAGARA FALLS. 





AT one minute past midnight on the 16th inst. the Mayor of 
Buffalo announced the formal receipt of electric-power from 
Niagara Falls by a salvo of twenty-one guns, says a Times tele- 
gram. ‘I'wenty-six miles away a tiny leak from the cataract rapids, 
falling from water-level a distance of 175ft., enters a turbine 
which drives a vertical steel shaft, 22in. in diameter at the base, 
diminishing to 15in. at the bearings, at a — of 250 revolutions 
per minute. At the top of this shaft revolves a dynamo develup- 
ing 5000-horse power of electrical energy in an alternating two- 
phase current of 2200 volts. Three of these mighty, though 
almost silent, generators are emitting 15,000-horse power, supply- 
ing energy to half a score of large and successful manufactories 
producing aluminium, carborundum, carbide, and metallic sodium, 
to the city street lamps, to hotels and private houses innumerable, 
to the local trolley tram lines, and to the trolley railroad connect- 
ing Niagara city with Buffalo and the intermediate town of 
Tonawanda. At the Niagara power-house the initial electrical 
energy of 2200 volts is eet we by transformers into 11,000 
volts, at which the current passes over a pole line carrying thre« 
wires for three-phase transmission. On reaching Buffalo it is re- 
converted and reduced by means of stepped-down transformers to 
400 volts of alternating current. It next passes through rotary 
transformers and becomes direct current, suitable for street rail- 
way and kindred uses. 

The first customer in Buffalo is the Street Railway Company 
supplying street conveyance for the entire city of 375,000 souls. 
It was originally worked by horses and later by dynamos driven 
by local steam engines. The latter are now superseded to the 
extent of 1000-horse power out of a total of 7000, from the 
cataract of Niagara. The aggregate horse-power from Niagara 
already contracted for in Buffalo is 10,000. Many manufacturers 
are anxiously waiting to have their applications accepted. From 
this it is safe to predict that it is only a question of time, and no 
very great time, when all industries here requiring power will 
receive it from Niagara Falls, and that the twenty-two miles sepa- 
rating the two cities will be built solid with smokeless and teeming 
factories, and that this region will become the greatest manufac- 
turing centre on this continent. 

The story of to-night would not be complete without mention of 
the names of the little group of far-seeing and clear-headed 
pioneers, Rankine, Stetson, and Wickes, the founders, and the 
half-dozen courageous capitalists who have poured into what for 
years seemed but a hole in the ground their millions of money— 
first, that prince of bankers and philanthropists, Mr. Pierpont 
Morgan, promptly and confidently followed by Messrs. Mills, 
Twombly, Adams, Lanier, and Brown. Thus another imperishable 
laurel is added to the Victorian era, 








SURVEYORS FOR THE ENGINEERING AND ARCHITECTURAL De- 
PARTMENT OF THE Navy.—We understand that the Surveyors’ 
Branch of the Department of the Director of Engineering and 
Architectural Works of the Navy has recently been reorganised, 
and that a competitive examination is shortly to be held for three 
vacancies for established assistant surveyors of the second grade, 
with a commencing salary of £125 per annum and £50 additional 
when employed in London. Under the new scheme it is possible 
for an assistant surveyor of the second grade to rise by merit, 
through the intermediate grades of assistant surveyor, first grade, 
and surveyor, to the position of chief surveyor, for which the 
maximum salary is £800 per annum. Particulars of the forth- 
coming examination can be obtained by applying to the Secretary, 
Civil Service Commission, applications to be received by the 2nd 
December, as mentioned in our advertisement columns, 


TRADE AND BusINEss ANNOUNCEMENTS.—We are informed that 
the businesses of Messrs, Little and Graham, Limited, an off- 
spring of the New Conveyor Co., Limited, Smethwick, Birmingham, 
will henceforth be amalgamated with the latter firm, so as to obtain 
the advantages that may be expected to follow the conjunction of 
two cognate concerns. Mr. Gilbert Little will as heretofore be the 
manager.—The British Admiralty have commenced to fit Messrs. 
J. and E, Hall’s refrigerating machines on the cruisers and 
battleships. Besides the cruiser Renown, which they have just 
fitted, they have orders in hand for H.M.S. Renown, H.M.S. 
Calypso, and H.M.S. Glory, three ships which are now building. 
The French Admiralty are also fitting Messrs. Hall’s refrigerating 
machines on their cruisers, the Russian Admiralty, the Iutch 
Admiralty—three cruisers—and the Chilian Admiralty.—Messrs. 
John Wilson and Co., 120, Bishopsgate-street Within, owing to 
the rapid expansion of their business, are compelled to remove to 
larger offices at 49, Lime-street, E.C. 
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“THE ENGINEER” 
1100 GUINEAS ROAD CARRIAGE COMPETITION. 


CONDITIONS OF COMPETITION. 

Tux Proprietors of TH ENGINEER have agreed with 
The Crystal Palace Company, who have offered facilities 
at the Crystal Palace for showing the carriages in work 
there, and for holding the subsidiary trials hereafter 


referred to. 
JUDGES, 

The following are the names of the judges :— 

Sir Frederick Bramwell, Bart., F.R.S., M. Inst. C.E. 

Mr. John Audley F. Aspinall, M. Inst. C.E., Chief 
Mechanical Engineer to the Lancashire and Yorkshire 
Railway. 

Dr. John Hopkinson, F.R.S., M. Inst. C.E. 

The competition is to be international. 

CLASSES, 

The vehicles will be divided into four classes, and one 
supplemental class, in each of which a prize will be given, 
as follows :- 

A.—For the best mechanically propelled vehicle con- 
structed to carry—including the driver—four or more 
persons, the total weight, when fully loaded, not exceed- 
ing two tons, a prize of 350 GUINEAS will be given. 

B.—For the best mechanically propelled vehicle con- 
structed to carry either one or two or three persons, the 
total weight, when fully loaded, not exceeding one ton, a 


prize of 250 GUINEAS will be given. 


C.—For the best mechanically propelled vehicle con- 
structed to carry, in addition to the driver, not more 
than one ton of goods, or parcels, the total weight, 
when fully loaded, not exceeding two tons, a prize of 
250 GUINEAS will be given. 

D.—For the best mechanically propelled vehicle con- 
structed to carry, in addition to the driver, 5 cwt. of 
goods or parcels, the weight, when fully loaded, not 
exceeding one ton, a prize of 150 GUINEAS will be 
given. 

SuppLEMENTAL.—For the vehicle, whether for pas- 
sengers or goods, propelled solely by a motor actuated 
by the vapour of oil or spirit, having a lower specific 
gravity than 0°8, or a flashing point lower than 73 deg. 
Fah., Abel’s test, and constructed to satisfy the re- 
quirements of any Act of Parliament, and the rules to 
be made thereunder for the time being respectively in 
force, which, in the opinion of the judges, best satisfies 
the purpose for which it is built, a prize of 100 
GUINEAS will be given. 

The judges are to have the power to divide any prize 
in case of vehicles proving of equal merit. At least two 
vehicles in a class must complete the whole journey, or 
no prize for that class will be given. 


PROPELLING PoWER, 
Any method of propulsion other than muscular power 


may be employed, provided it be contained in the 
vehicle. 


QUALITY OF O1L FoR Power PuRPOSEs. 

Except in the Supplemental Class no oil or other 
liquid used in any engine, whether for the production of 
an explosive mixture, vapour, or for fuel, shall have a 
lower specific gravity than 0:8, or a lower flashing point 
than 73 deg. Fah., Abel’s test. 


ENTRIES. 

Entries are to be made on printed forms—to be 
obtained at the offices of Toe Encineer—at any time 
prior to 6 p.m. on the last day of March, 1897, being 
forwarded by registered letter, addressed to the Editor of 
Tue Encinerr, 33, Norfolk-street, Strand, W.C., and 
accompanied by a deposit of £1 for each entry, this 
deposit to be forfeited if the vehicle entered is not 
submitted for competition. 


DeLivery.—DescriptTion AND DESCRIPTIVE DRAWINGS. 


The competing vehicles must be delivered at the 
Crystal Palace, Sydenham, between the hours of 10 a.m. 
and 6 p.m. on some day in the week prior to 24th of May 
next. Prior to the delivery of each of the vehicles, there 
must be forwarded to the Editor of Tux ENGINEER, 33, 
Norfolk - street, Strand, W.C., a docket showing the 
weight of the unloaded vehicle, in complete running 
order, with its store of fuel and water—if these are to 
be used—this docket being furnished by a weigh- 
master of some public weighing machine. At the 
Same time there must be forwarded six, at least, type- 
Written or printed descriptions of the machines, setting 
out, as briefly as possible, any peculiarities of construc- 
tion or of working to which the competitors desire to 
draw the attention of the judges, and also six sets of clear 
blue-print drawings or sketch tracings, to a scale of not 
less than 1jin. to the foot, illustrating the construction. 
These documents will not be returned, but on their 





receipt, a printed Form of Request to the Crystal Palace 
Company, to accept delivery of the vehicle, will be 
forwarded to each competitor by the Editor of Tux 
ENGINEER, and this Form of Request will have to be 
produced to the authorities at Sydenham when the 
vehicle is delivered. 


OPENING-UP OF MACHINES. 

After delivery, and before the praztical working un, 
hereinafter referred to, each vehicle is to be opened up 
by a skilled attendant representing the competitor, in tha 
presence of one or more of the judges, or their repre- 
sentative, for their information. 


PRELIMINARY Rens. 


Preliminary runs in the grounds of the Crystal Palace 
will be made with each of the vehicles in succession by 
the competitors in the presence of the judges, or of some- 
one representing them. 

PracticaL WorkING Run. 

This will consist of a run on the public roads of not 
less than 100 miles out and 100 miles home, or a total of 
not less than 200 miles, over a course to be announced 
three days prior to that fixed for the run. It is impossible 
at present to fix the exact date for this run, but it will 
probably be arranged for Monday, the 31st day of May 
next. On starting for this run from the Crystal Palace, 
each vehicle is to be fully loaded and is to have its full 
store of fuel and water—if these are used—and is also to 
carry the number of adult passengers for the class in 
which it is entered, one of whom is to be a representative 
of the judges, who will be counted as part of the load. 


Route Map. 


There will be provided for each competitor, on making 
application at the office of Tae Enornerr, three days 
before the practical working run commences, a route map 
indicating the course which it is suggested the vehicles 
should take ; but the competitors will be free to take any 
road they think proper between the Crystal Palace and 
their destination and back. 


ORDER OF STARTING. 

Lots will be drawn to determine the order in which the 
vehicles are to start. It is intended that the first shall 
leave at or about 10 a.m., and the remainder at intervals 
of ten minutes. During the run the representative of the 
judges shall keep, on a printed form which he will have 
with him, a “ log” of the run. 


CHANGE OF DRIVERS. 


Any competitor may change his driver at any place 
en route, if he should think proper. 


INSPECTION OF VEHICLES ON RETURN. 

After the return of the vehicle to the Crystal Palace, it 
shall again be opened up by the competitor and submitted 
to the inspection of the judges, or their representatives, 
and this prior to anything being done to the vehicle in 
the way of repair or renewal, except such as may have 
been effected during the run. 


Furtuer Runs. 
Should the judges so determine, further runs are to be 
made on subsequent days by all or any of the vehicles in 


the premises of The Crystal Palace Company or on 
the public roads. 


DISQUALIFICATION. 


The judges reserve to themselves the right of absolutely 
disqualifying any vehicle or competitor from the com- 
petition for any infraction of these rules, or for any cause 
whatsoever, and without in any way being bound to state 
the reason or reasons for which such disqualification is 
made. 


NUMBER OF VEHICLES TO BE EXHIBITED BY EACH Com- 
PETITOR. 

No competitor, either directly or by any agent or other- 
wise, is to enter for competition two similar vehicles in 
any one of the classes above referred to; and each vehicle 
is to be entered by not more than one person, that is to 
say, in the name of one individual or firm. 


RESPONSIBILITY. 


While obeying in all respects the instructions of the 
judges, it is to be fully understood and agreed by every 
competitor that no responsibility, legal or otherwise, is 
to attach either to the judges, to the Proprietors of 
Tue EnGineeRr, or to The Crystal Palace Company, in 
respect of anything, or for any damage or injury caused 
to any person or thing, but all responsibility of every 
sort and kind, whether pecuniary or otherwise, is to 
attach to the competitor. and is to be borne by him. 


Lxeneru or Pracrican WorkinNG Run. 


Any vehicle which does not complete the “ practical 
working run” at a minimum average speed of five miles 
an hour, to include all stoppages, shall be disqualified. 
The distance upon which such time allowance will be 





computed will be fixed by the judges and stated on the 
route map. 


Notre,—<As the attainment of high speeds is not one of 
the objects sought, it has been determined that 
nothing in speed over ten miles an hour will be 
placed to the credit of any competitor, but, 
subject to this condition, and to any law or 
regulation made by any local or other com- 
petent authority, the competitors may go 
as they please, at any speed they think 
proper, running continuously day and night, 
or stopping as they think best. If at the date 
hereafter to be fixed for the trials the state of 
the law or of any local regulations should 
make it impossible, in the judgment of the 
Proprietors of Tus Enetnerr, to hold the 
competition as at present contemplated, no 
blame or responsibility shall attach to them, 
or the judges, or to The Crystal Palace Com- 
pany. 


The following are the points which will be taken 
into consideration by the judges in awarding the 
prizes :— 


(a) Distance run without taking or receiving supplies 
of fuel, oil, gas, electrical or chemical materials or 
electrical current, or of any agent employed for actuating 
the motor. Freedom from stoppages for repairs, adjust- 
ment, or for oiling, or any other purpose or cause. 


(5) Suitability of design and excellence of workman- 
ship, not only of the actuating machinery but of the 
carriage. 


(c) Safety. 


(d) Simplicity, durability, accessibility and facilities 
for repairs, absence of offensive smells, and of excessive 
vibration. 


(e) Time occupied in getting to work and ease of 
starting. 


(f) Speed—up to ten miles per hour—and hill climbing. 


(g) Completeness of control by and certainty and 
decision of steering and steering gear, and efficiency and 
durability of brakes and brake gear. 


(h) Weight of carriage and motor machinery and 
appliances. 


(‘) First cost and—to a limited extent—the cost of 
working. 


(j) General efficiency. 


Nore.—The quantity of fuel, otl, gas, ov powWer-giving 
material or electricity used during the long 
duration run will not be specially taken into 
account, although observations will be made 
by the judges on this subject, but trials of 
short duration of the vehicles selected for 
further tests will be made if deemed necessary 
for the purpose of ascertaining the cost of 
working of the vehicles. 


JuDGES’ DxcIsION TO BE FINAL. 
The decision of the judges expressed in writing on any 
point shall be final and binding on all parties, and from 
such decision there shall be no appeal. 


Cory oF RuLEs TO BE FURNISHED TO EACH COMPETITOR, 
AND SIGNED BY Him. 

Three printed copies of these rules will be supplied to 
each competitor or his accredited representative, and no 
competitor will be allowed to deliver his vehicle at the 
Crystal Palace until he has signed one of these copies, 
and it has been handed in to the Editor of Taz ENGINEER 
and formally acknowledged and accepted by him. In 
signing and forwarding this copy of these rules, the 
competitor shall accept all the conditions herein imposed 
upon him, and shall agree to be bound in all respects by 
them. 

OrFIcIAL NUMBER AND STAMP ON VEHICLES. 

Prior to the start for the long-distance competition, 
there will be attached to each vehicle, in some convenient 
place, a card stamped with the judges’ seal and bearing 
upon it the number assigned to that particular vehicle, 
for the purposes of the competition. The seal must not 
be broken, otherwise the vehicle will be disqualified. 


PARAGRAPH TO BE SIGNED BY COMPETITORS. 
I agree to abide, and be bound, by the above rules and 
conditions, or any modifications of them which the judges 
may think desirable or necessary. 


Competitor in class.is.cicsives 
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MOTOR CAR RUN FROM LONDON TO BRIGHTON. 


Arter the prominence which this trip has received in the 
pages of our daily contemporaries, there is little need for us 
to dwell upon the events of the tour inaugurated by the 
Motor Car Club on Saturday last at any great length. It is 
now a matter of history, and the day will live in the 
memories of those who were fortunate enough to witness the 
procession for many long years; we would even say that it 
will take its place side by side with such an epoch-marking 
event as the opening of the first line of railway. 

Of the fifty and odd vehicles of all descriptions which were 
entered to take part in the procession, there was a large 
number of absentees, and probably not more than thirty set 
out from the Northumberland-avenue, the drivers of which 
had any intention of taking serious part in the run. As 
a result of this, coupled with the extremely greasy condition 





also be borne in mind that the club had no power to prevent 
ill-constructed vehicles from joining in the procession. 

The following is a list of the vehicles which reached 
Brighton in the course of the afternoon and evening up to 
six o’clock, together with the time occupied on the road :— 
Bollée car, 2 h. 30 m. 25 s.; Bollée car, 2 h. 45 m. 20s.; 
Panhard omnibus, 3 h. 46m.10s.; Mr. H. J. Lawson’s car, 
4h. 52 m. 30s.; Panhard and Levassor, 4 h. 53 m. 15s.; 
Britannia bath chair, 4h. 57m. 10 s.; Daimler phaeton, 
4h. 57 m. 25 s.; Pennington tricycle, 5 h. 2 m.; Bersey 
landau, 5h. 4m. 40s.; Panhard wagonette, 5 h. 7 m. 13 s.; 
Anglo-French phaeton, 5h. 14m. 458.; Daimler dog cart, 
5 h. 27 m. 13 s.; Bersey hansom, 5 h. 41 m. 30s. 

It must be pointed out that several of the vehicles, notably 
the two Bollée cars, which were so much in advance of all the 
others, did not travel by way of Reigate, but went direct to 
Brighton, thereby saving several miles in point of distance, 











SERPOLLET STEAM CARRIAGES 


of the roads and the dense crowds of vehicles and foot 
passengers, the procession was early reduced to one of very 
modest dimensions. 

Mr. H. J. Lawson, the president of the club, led the way in 
his phaeton, being immediately followed by the Panhard and 
Levassor vehicles, which had been successful in the race from 
Paris to Marseilles and back. Next in order came a Daimler 
phaeton ; a private carriage, also of the Daimler type, which 
the Hon. Evelyn Ellis has driven over 2000 miles, and has 
already used on the high-road in this country without wait- 
ing for a change of the law; and 
Mr. Lawson’s second carriage, the 
‘* Present Times,”’ which had been 
seen in the Lord Mayor’s proces- 
sion on the previous Monday. 

So dense was the crowd all the 
way to Brixton—four miles —that 
Mr. Lawson did not get there till 
half-past eleven, whereas the cars 
were timed to arrive at eleven. 
From Brixton the cars proceeded 
at a somewhat improved pace 
through Streatham, Thornton 
Heath, Croydon, and Purley to 
Reigate, several of them branching 
off at Albury and making direct 
for Brighton, without going, as 
had been arranged, into Reigate 
—twen.y-two miles. A little dis- 
appointment was experienced here, 
as only ten or twelve cars entered 
Reigate, and they came in at such 
considerable intervals that there 
was little enthusiasm excited. 
The three first cars had all been 
in the Paris-Marseilles race, and 
were driven by Frenchmen, the 
car of which Mr. Lawson had 
command, being slightly delayed, 
we are informed, by the loss ofa 
bolt. 

From Reigate the cars pro- 
ceeded at a far higher speed than 
had hitherto been possible, 
notwithstanding the heavy state 
of the roads and persistent rain, and all along the route, 
although the country folk surveyed them with mixed curiosity 
and awe, the horses, for the most part, looked on compara- 
tively unmoved. The thirty miles of road constituting the 
second portion of the run were free from incident, save for 
an accident to a child, which happily was not of a serious 
nature, and was in no way the fault of the driver of the 
car. We may say that all the vehicles belonging to 
the British Motor Syndicate arrived, and that one of them, 
a Beeston motor cycle, left Reigate at 2 o’clock and reached 
Brighton at 5 o’clock. An American car, belonging to 


Mr. Duryea, also made good time. 

Mr. Lawson, in the course of an interview, speaking of the 
experimental trip, said that, all things considered, they had 
done very well, with which we are inclined to agree; for it 
must not be forgotten that some of the drivers were not 
experienced, seeing that, save for two or three Frenchmen, 
most had never been on the highrcad before. 


It must 








and the loss of time entailed by the crowded roads into and 
out of Reigate. It should also be said that, in addition to 
the thirteen cars which arrived at Brighton between half-past 
two and six o’clock, several others arrived later. It will be 
noticed that all those cars which succeeded in completing the 
journey were propelled by oil motors, and it is a matter for 
regret that steam as a motive power was not represented by 
the Serpollet carriage, two types of which are shown on this 
page, nor the Lutzman motor carriage, also illustrated, 
which is driven by a Benz motor. Both these vehicles, the 








LUTZMAN MOTOR CARRIAGE 


rear Serpollet above shown and the Lutzman, were exhibited 
at the recent Crystal Palace Exhibition. 

It is unnecessary to illustrate the several carriages which 
took the most prominent part in the trip, as they are now 
so well known, many of them having been illustrated in our 
pages in the reports we published of the Paris, Bordeaux, 
and other races or trials, and in the accounts we gave 
of the American carriages. Of the arrangements of the 
motors and gearing we shall have something to say 
hereafter, and as many British firms are now very actively 
preparing for the manufacture of motors and motor carriages 
on an extensive scale, itmay be expected that in a few months 
numerous carriages will be built, which will show many 
departures from the types of design which are at present 
chiefly followed. There can beno doubt that the very exten- 
sive preparations which are being made for horseless carriage 
and motor building in Coventry and in other parts of the 


TRADE WITH BULGARIA. 





An important report by our vice-consu’s in Bulgaria for 
the year 1895 has just been issued. We extract some parti. 
culars, which we commend to the attention of British many. 
facturers. 

After pointing out that the branch of trade which suffered 
most severely was that in which the United Kingdom is most 
interested, namely, textiles, the report states that although 
the United Kingdom still occupies a leading position, the 
supremacy only holds good for cotton manufactures, Ger. 
many having to a great extent usurped our formerly flourish- 
ing trade in woollen stuffs. ‘The reason of this change lies 
in the varied difference between the methods employed by 
German and British merchants in their dealings with this 
country, and it is open to question if, in this particular case, 
the conservative attitude of our fellow-countrymen is not to 
be commended. The German commercial traveller pene. 
trates into the most remote districts with instructions to do 
business at any cost, is usually authorised to give credit for 
@ year or even longer, and enters into direct relations with 
retail traders, principally small tailors, &c., who are obliged 
here, as elsewhere, to work on the long credit system, and who 
can only buy small quantities, say, half a piece of each kind of 
stuff the traveller presses on his attention. The requirements 
of the buyer in this respect are invariably met with the 
greatest readiness, and in this way a fictitious business is 
created, which, however, is apt to turn out unprofitably for 
the foreign merchants, as is sufficiently proved by the fact 
that, from the cause above mentioned, no less than twenty- 
two failures took place in Sofia alone during the first three 
months of the present year, 1896.” 

Cotton goods of Swiss manufacture, such as dyed kerchiefs, 
&c., are imported in large quantities, and, in fact, this branch 
of trade has passed entirely into Swiss hands. Cotton 
yarns, which forms one of the leading items in British im- 
ports, are now beginning to be supplied in considerable 
quantities by Greece and Turkey, Salonica and Smyrna 
giving every promise of becoming serious rivals in the produc- 
tion of the coarser qualities. 

The report further states that an unusually large quantity 
of iron rails was imported from the United Kingdom in 1895, 
several important contracts having been entered into with 
British firms for the Sotia-Roman Railway, and further con- 
tracts have been signed for supplying rails in the course of 
the next three years. With the exception of small quantities 
of sheet iron of superior quality, the United Kingdom hardly 
figures at all in the other branches of this trade, Britich 
cutlery being practically unknown, and even the bolts, screws, 
and clamps used in laying the new railroads are ordered in 
Belgium, on account of their superior finish. 

Belgium had until lately the monopoly of the window- 
glass trade, but the United Kingdom is beginning to come 
forward as a competitor. The trade in mirrors is shared by 
Germany and Austria, the latter still holding the market for 
lamps and blown glass goods. 

Now comes an important passage :—‘‘In reviewing the 
position of British trade generally, one comes to the con- 
clusion that, owing to the apathy with which the unceasing 
activity of foreign rivals in their efforts to develope new 
branches of commerce is apparently viewed by manufacturers 
at home, our trade with this country will in a short time be 
in a precarious position as regards importation, and it will 
be a matter of great difficulty to regain lost ground. Local 
competition need not be seriously feared at present, although 
it must be borne in mind that the simple habits of the Bul- 
garian peasant would render it perhaps easier here than else- 
where to supply his chief wants in the country itself; but it 
is principally Germany that is to be feared as a commercial 
rival. Even Austria-Hungary is beginning to suffer to some 
extent by the painstaking and methodical efforts of German 
trade to dislodge her from her heretofore unassailed supre- 
macy. Indeed, now that German commercial travellers, by 
their readiness to accept the smallest order, to supply goods 
according to the taste, not of the seller, but of the buyer, and 
to give the most favourable terms possible, have in a great 
measure prepared the ground, there is a general opinion that 
when the new harbours are built and railway communication 
is improved, the expected development of trade will be to the 
advantage of Germany rather than to that of the United 
Kingdom. On every side complaints are made of the diffi- 
culty, often the impossibility, of establishing relations with 
British firms, the great majority of which apparently turn a 
deaf ear to the suggestions repeatedly made in reports from 
thisagency. Some of these have already been alluded to, but 
there are others which may well find a place here, and it may 
also be pointed out that, as a rule, the only firms doing any 
considerable business are those which have, to some extent at 
least, put these suggestions into practice. English price lists 
with English weights and measures are as good as useless, 
and for the same reason it is hopeless to attempt doing any 
business unless correspondence can be carried on in French, 
German, or some other language common to both parties. 
Foreign firms are, of course, at an advantage in this respect, 
but, not content with this, they have their catalogues trans- 
lated into Bulgarian, and a German firm for agricultural 
machinery offers to send its price list, not only in this lan- 
guage, but in twelve others, if required, whereas certain 
British manufacturers possessing every means for doing s0, 
refuse to answer a letter in any language but English. Care- 
less and unattractive packing also forms a subject of criticism, 
and it is a mistake to imagine that the Bulgarian buyer is 
indifferent to such details, to which, on the contrary, an 
almost exaggerated importance is attached by the conserva- 
tive minded peasant.” 

“A more serious subject of complaint, and one that is doing 
incalculable harm to our trade, is the neglect frequently 
shown to supply goods according to sample. As a case ill 
point, a manufacturing firm of world-wide reputation was 
recently requested to send a small sample of one of its 
specialities to one of the principal Government establish- 
ments here, and the sample in question being found much 
superior in quality, though dearer than those submitted by 
other firms in Austria, a considerable order was given, with 
the view, as it afterwards turned out, of serving as a further 
sample, similar orders being at the same time given to the 
rival firms. When this second consignment arrived, tle 
English goods were found to be a ‘job lot’ of remnants, 10 
no way superior to the Austrian sample, and twice as costly, 
and the final order was, of course, given to the Austrian firm, 
which, not unnaturally, will have the preference on similar 
occasions in future. Occurrences of alike nature might be 
quoted, but the case already mentioned is sufficient to show 





country show how wide is the interest in the subject. 





that the Bulgarians insist on getting what they ask for.” 
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RAILWAY MATTERS. 


THE southern extension of the Liverpool Overhead 
Railway, connecting the northern suburbs of Waterloo and Sea- 
forth with those of Princes and Sefton Parks, will be opened for 
traffic on December 2Ist. A fast service of trains will run in 
the morning, performing the journey from Dingle Station to the 
Pierhead in ten minutes. 

Tue special trains which run from Calais to Marseilles on 
certain dates, in connection with the11.0.a.m. train from Victoria, for 
the use of passengers proceeding by the P. and O. steamers to India, 
will in future not enter Marseilles station, but will be diverted and 
worked direct to the docks, La Joliette, from which the steamers 
start, thus saving all the inconvenience of customs’ examination, 
cabs, &c. The addition of first-class lavatory ee and a 
dining car, which wil] run through to Marseilles, instead of being 
detached at Paris, will be appreciated. 


Tur Great Eastern Railway Company has given notice 
of applying for parliamentary powers to construct a new railway 
from Yarmouth to Lowestoft, passing through the parishes of 
Gorleston, Hopton, Corton, and Gunton; and also for a short line 
from Knapton to pe eH on the Norfolk coast. The 
company is likewise applying for powers of extensions and widen- 
ings in Essex and East Norfolk, and for consent to purchase the 
Mellis and Eye Railway, the Walton and Swaffam Railway, the 
Downham and Stoke Ferry Railway, and the Thetford and Walton 
Railway. 

TraFFic on the Hanover-street and Goldenacre section 
of the Edinburgh Northern Tramway Company’s system was sus- 
pended for several hours on November 12th, owing to a strand of 
the cable snapping about 2 p.m. The cause of the accident is not 
clear ; but the immediate effect of it was that the broken strand, 
the tension thereon being suddenly released, coiled itself round 
the remainder of the cable for a considerable distance, and put it 
out of action. The company’s artificers at two points immediately 
commenced the siow po pee diet laborious process of rewindin 
the broken strand, and cutting off bit by bit with hammer an 
chisel, but traffic was not resumed until after 8 p.m. 


Accorpina to latest reports, the receipts of the 
Bulgarian Government railways barely cover the current expendi- 
ture, exclusive of the interest on the debt and the cost of the 
Central Railway administration. The deficiency in working last 
year was 153,000f., says the Railway News. During the seven 
years last —— the expenditure was 20,252,000f., and the 
total receipts 22,333,000f., showing a surplus of only about two 
millions over the whole period. The —— proportion of receipts 
to expenditure in the seven years was 90°68 per cent. In two of 
the years the a gees was 102 and 107. In 1895 a surplus was 
shown of 900,000f., and percentage of working cost was 77°00. 


An East River Tunnel Railway to connect New York 
and Brooklyn is now proposed by the New York and Brooklyn 
Railway Company. The tunnel tracks are to come to the surface 
at each end, to afford direct connection with other lines, The 
pro d tunnel is to run from the junction of Myrtle and 
Willoughby Avenues, Brooklyn, across the East river, in almost a 
straight line, parallel to the Brooklyn Bridge, to the New York 
terminus, at Park-row and Ann-street. It will be lighted by elec- 
tricity. The general plan is to have two tracks in two tunnels, 
thus making a four-track line. These tunnels will be 8700ft. long, 
and the two tunnels together will be 45ft. wide. The grade at 
either end will not be more than 4 per cent. 


Sgverat of the principal officials of the Manchester, 
Sheffield, and Lincolnshire Railway Company, accompanied by the 
contractors and others, commenced a tour of inspection last week 
of the new line to Iondon. They left Sheffield on Wednesday 
morning, stopping at all places en route, as there are many parts of 
the line that the officials can only discuss with the constructional 
engineers on the spot. The ag consisted of Mr. Alexander 
Ross, engineer; Mr. Harry Pollitt, locomotive engineer ; Mr. R. 
Haig-Brown, superintendent of the line; Mr. C. Smith, goods 
manager ; Mr. E. Watkin, mineral manager ; and Mr. E. Parry, of 
Nottingham, who is engineer of the Northern Division ; and Sir 
Douglas fox, engineer for the Southern Section ; with the various 
contractors for the works along the extension. 


A year and four months ago there was constructed 
a short branch railway from Chinandega to Viejo, in Nicaragua, 
and a line twenty-six miles long from Masaya to Catarina, 
Dirianba, &c., so as to tap the Pueblos coffee district which joins 
the Nanagua plantations. Nicaragua wishes to fill the gap on her 
main line by joining the two existing sections, so that there would 
be a continuous line from Corinto to Granada. Towards the 
Atlantic two lines are projected, one to the Rio Grande and another 
to the Rama rivers, where they are navigable. According to the 
United States Vice-Consul at Nanagua these two projects show 
that the country is desirous of getting easy communication to the 
emer without being subject to the roundabout route vid 

‘anama. 


In the Consular District of Gothenburg a concession 
has been granted for the extension of the Skane-Snaland Railway 
from its present terminus at Markarto to Vernamo, an important 
business centre. Another less important railway is the one intended 
to connect Paarp, a station on the Helsingborg-Hessleholm Rail- 
way, with Ekeby, a station on the Government railway, principally 
for the conveyance of coals and earthenware. The Nalmi- 
Tomelilla Railway has taken over the Cinbrishann-Tomelilla line, so 
that the former will conduct the traffic from the Sound to the 
Baltic. The Malmii-Billesholm line has become the property of the 
Government. The opening this year of the Uddevalla-Lelangen 
Railway, connecting the port of Uddevalla with an extensive lake 
district, has already proved advantageous to the locality, and 
particularly to the export trade, 


On Tuesday last a deputation of residents in the Dengie 
Hundred waited upon the Directors of the Great Eastern Railway 
Company in the boardroom at the general offices, Liverpool-street, to 
urge upon them the desirability of continuing their line from South- 
minster to Bradwell-on-Sea. The deputation was introduced by 
Major Raseb, M.P. In the absence of the chairman, Lord Claud 
Hamilton, Colonel Makins, the vice-chairman, presided over the 
proceedings. He expressed sympathy with the movement, and 
said the Company was fully alive to the necessity of the proposed 
line Deing made whenever the time was opportune, but at present 
they were not able to say that next year or the year after they 
would be able to take it up with a view of pushing it forward. If 
anyone could give them information as to cheap land and local 
subscription—that would influence them more than anything else 
in approaching the idea of carrying out the line, 


Les Chemins de Fer de l'Est, France, are rather 
proud of a feat which was recently performed at their works at 
Epernay—the erection of a locomotive in 107 hours. In com- 
memoration of this feat they have issued an interesting pamphlet 
wr anme= 3 nine large Pp ape plates representing the progress 
made with the engine at the end of one hour, ten hours, thirty, 
forty, sixty, seventy, eighty, one hundred, and one hundred and 
three hours respectively. In issuing this pamphlet the company 
is aware that locomotive engines have been erected in less time in 
this country and in the United States, and makes no pretention 
to holding the record, but maintains that allowance must be made 
on account of French locomotives being more complicated in design 
than others. It may interest our readers to know the hours 
worked by the different groups of tradesmen employed on the 
work:—Erectors, 158 hours; erectors’ apprentices, 305 hours; 
machinists, 220 ; machinists’ apprentices, 224 hours ; riveters, 174 
hours ; riveters’ apprentices or or up, 58 hours ; tube hands, 
221 hours ; and boys, 93 hours, 








NOTES AND MEMORANDA. 


To measure the force acting upon non-electrified 
dielectric liquids placed in an electric fisld, M. H. Pellat takes two 
vessels containing the liquid. These are connected, one being 
placed in and the other outside the field, and the alteration in the 
levels measured. The differences observed, which are very small 
— ‘06 mm, and under—agree with the calculated figures within 
the limits of experimental error. 


A meETHOD of measuring the temperature of incan- 
descent lamps was placed before the Paris Academy of Sciences 
recently by M. P. Janet. The method depends upon the assump- 
tion that the filament is pure carbon. The total heat lost by 
radiation between the maximum temperature attained by the fila- 
ment and that of the air is measured, and the results of M. Violle 
on the specific heat of carbon are applied to this. 


Tue weekly return of births and deaths in London 
and in thirty-two other great towns, issued by authority of the 
Registrar-General, shows that the deaths registered last week in 
thirty-three great towns of England and Wales corresponded to an 
annual rate of 20°8 per 1000 of their aggregate population, which 
is estimated at 10,846,971 persons in the middle of this year. 
Plymouth holds the unenviable death-rate of 34°] per 1000; while 
Brighton stands lowest with 14 ‘3 per 1000. 


M. LavatarD, of the Société Nationale d’Agriculture, 
has communicated the following note on the mean weight of horses 
to Le Chasseur Francais :—Excluding ponies, which have an average 
weight of 440 lb., the weight of horses varies between 660 lb. and 
1540 lb. The weight of omnibus, train, and cart horses varies 
between 1100 Ib. and 1540 Ib., the boulonnais and percheron horses, 
which are employed for the heaviest work, weigh between 1760 lb, 
and 1980 1b. Horses attaining the weight of 2200 1b. are rare. 
The weight of victoria and coupé horses, which is about the same 
as that of cavalry horses, varies between 990 1b. and 1056 lb. 
These weights are all for adult animals, 


GeRMAN foreign trade for September of present year 
was, in 1000 kilos., as follows :—Import, 3,331,626, against 2,926,745 
in September last year, plus amounting to 404,881. Total import 
during the first nine months of 1896 amounted to 26,458,189 
against 23,463,201 in the previous year, plus being 2,974,988. 
Export was 2,254,830 in September, against 1,939,550 for the same 
month last year, plus amounting to 315,280. Total export during 
the first nine months of present year was 18,705,950, against 
17,110,095 in the previous year, or 1,595,855 more. Value of 
import for the first three quarters of 1896 was, in M. 1000 :— 
3,361,878 against 3,121,339 in 1895, plus amounting to 240,039. 
Value of a amounted to 2,688,492, against 2,476,460, plus 
being 212,032. 


Pavine blocks made of meadow grass, says an American 
contemporary, are now being made in Atlantic city. The inventor 
is Rev. J. H. Amies, and the meadow grass, impregnated with oil, 
tar and resin, is pressed into blocks measuring 14in. by 2lin. by 
6in., and then bound with iron straps, These blocks are said to weigh 
40 lb, per cubic foot, and can be made denser if desired. The 
claim is made that the street pavement of these blocks is noiseless 
and elastic, resists wear well, and is impervious to heat and cold. 
Its manufacturers guarantee its life for five years. A plant was 
erected in Norfolk, Va., about three years ago, and experiments 
were made with the pavement in Norfolk and Richmond, and the 
results are claimed to have been very successful. The grass used 
is the ordinary wiry salt meadow grass, common along the Atlantic 
coast. 


Our American contemporary Power asks :—‘* What is 
the best material for an engine-room floor? Attempts are con- 
stantly being made to improve upon the ordinary hardwood floor- 
ing laid in narrow strips and polished, on the ground that it is 
slippery and dangerous where a loss of foothold is liable to throw 
the attendant or visitor into moving machinery—a danger which is 
liable to be increased in the immediate vicinity of such machinery 
by the presence on the floor of oil or grease. Strips of rubber or 
other matting about the engines and dynamos are often used to 
avert the re and save the disfigurement of the floor by the 
spattering of lubricants; but these are makeshifts at the best, 
become foul from accummulations of oil and dirt, require frequent 
renewals from wear, and especially when worn are liable to trip the 
passer and precipitate the very accident they are designed to 
prevent.” 


A GERMAN contemporary, comparing the relative cost of 
producing power from steam and gas, arrives at the following con- 
clusions :—(1) Steam engine: 100 kilos. of coal produce, per hour, 
100 times 7500 heat units, or 750,000, of which 60,000 render actual 
service, This corresponds to the production of 95-horse power. 
As 100 kilos. of coal cost 1°20 marks, one-horse power per hour 


would cost ng = 1°26 pfennigs. (2) Gas motor: 100 kilos. of coal 
5 


produce from 27 to 35 cubic metres of gas. In the average, 
30 cubic metres, which contain 30 times 5200 = 156,000 heat units, 
of which 20 per cent. = 31,200 heat units render actual service, 
corresponding to 49-horse power per hour. As 30 cubic metres 


of gas cost 3 marks, one-horse power per hour would cost ae 
6 ‘12 pfennigs. 


In an article upon inland navigation in France the 
Economiste Francais states that the total length of the navigable 
rivers and canals of France was, at the beginning of this year, 
8594 miles, of which 5211 miles were rivers, and 3383 miles canals, 
and of these 2627 miles only are classed as principal lines of 
navigation—that is, having a draught of 6}ft. With the excep- 
tion of 475 miles of canals the whole of these navigable waters 
are in the hands of the State, and the canals in question are likely 
to be taken over by the Government, a Bill to that effect being in 
course of preparation. The traffic on these rivers and canals during 
the year 1895 amounted to 27,173,904 tons, showing a decrease of 
699,571 tons by comparison with 1894, the whole of this decrease 
being on the canals, as there was a slight increase in the river 
traffic. The number of boats in the service on rivers and canals 
was, for the last year for which statistics are available, 15,925, giving 
employment to 19,579 men, 7917 women, and 12,972 children, The 
principal elements of traffic were building materials, 32 per cent.; 
coal and coke, 28 per cent.; agricultural products, 13 per cent.; 
firewood, &c., 74 per cent.; iron, steel, &c., 74 per cent.; and 
manures, 6 per cent, 


In a recent paper communicated to the Academia dei 
Lincei, G. Folgheraiter describes a curious method he has devised 
for obtaining the approximate value of the dip in ancient times, 
and hence deducing the value of the secular variation. In pre- 
vious papers he has shown that clay, if baked in a magnetic field, 
becomes permanently magnetised in such a way that its mag- 
netic axis coincides with the direction of the magnetic field. 
Hence by measuring the direction of the permanent magnetism of 
clay articles, the date of manufacture of which is known, and on 
the assumption that they were placed in a certain position when 
baked, to deduce the value of the dip. With a view of testing 
the value of this method, a series of preliminary experiments 
have been made, by baking a number of cylinders and cones of clay 
in a furnace which was quite free from iron, the test pieces being 
placed in positions the relation of which to the direction of the 
earth’s magnetism were carefully noted. After cooling the baked 
clay test-pieces were placed, with their axes east and west, at a 
certain distance from a magnetometer, and from the magnitude of 
the deflections produced when the objects are rotated into differ- 
ent positions, the permanent magnetism is deduced, 








MISCELLANEA. 


TreNpERS have been invited for 90,000 tons of steg| 
plates and rivets for the new Coolgardie water scheme, 


We understand that the fire at the Millwall works of 
the United Asbestos Company only affected a part of the com- 
pany’s buildings, and that arrangements have been made for the 
business to be carried on in the main works at Harefield Milly 
during reconstruction, The large stock of lubricants and the 
books at the Millwall works were saved, 


AccorDING to the approximate traffic return for last 
month, the traffic using the Manchester Ship Canal totalled 
157,464 tons, and the receipts £16,520, against 133,665 tons anq 
£12,615 in October, 1895, For the ten months the traffic was 
1,485,275 tons, and the receipts £145,654, being an increase of 
379,703 tons and £53,720 over the corresponding period of last 
year. 


Tue Société des Aciéries de Longwy, Meurthe-et. 
Moselle, France, has blown out its No, 1 furnace, after it haq 
remained in blast for seventeen years, in order to rebuild it to 
height of 75ft., to be ready for blowing in about the end of the 
present year. The same company has put up, near its Bessemer 
steel works, a foundry capable of turning out monthly from 250 to 
300 tons of steel castings. 


A Reuter telegram, dated New York, November 17th, 
says :—The steamer Mobile reports having sighted yesterday even. 
ing the steamer Anchoria of the Anchor Line, anchored in latitude 
4 deg. 40 min., and longitude 70 deg. 59 min., her shaft having 
broken on Sunday evening. The Anchoria declined assistance, as 
the engineers are placing in an extra length of shafting. The liner 
was expected to proceed on her voyage the same evening. 


Tue Prince’s Skating Club at Knightsbridge is the 
most recent addition to the arenas devoted to ice skating, which 
has become so fashionable. The club is controlled by a select 
committee, and the sheet of ice measures 200ft. by Pott. The 
system of freezing is that controlled by Mons. E. de Stoppani’s 

tents, which has been in successful operation at the Palais de 
lace and the Pole Nord, Paris, for several years. The whole of the 
plant, both for electric lighting and ice making, has been supplied 
by Messrs, Easton, Anderson, and Goulden, Limited, and is in 
duplicate, The brine is frozen on the ammonia system, the com- 
pressing plant including two sets of compound vertical marine 
engines arranged to work with or without jet condensers, We 
hope to give further particulars of the plant in a future issue. 


AmonG the new Spanish customs’ dues, lately published 
by the Gaceta de Madrid, are the following, relating to railway 
plant, per 100 kilos. (2 cwt.):—Iron and steel rails, 44 pesetas 
(3s. 74d.) ; fish-plates and iron or steel sleepers, 5 p. (6s. 5d.) iron 
and steel tires, 9 p. (7s. 24d.); iron and steel wheels weighing 
more than 100 kilos, (2 cwt.), 12 p. (9s. 74d.) ; locomotive, tender, 
carriage, and wagon springs, 9 p. (7s. 24d.) ; bolts, nuts, dogs, and 
wood screws, 14 p, (11s, 24d.) ; iron or steel points and crossings, 
14 p, (lls. 24d.) ; iron or steel buffers and draw hooks, 11 p, 
(8s. 10d.) ; iron or steel parts for roofs and bridges, and also iron 
or steel frames for tenders, carriages, and wagons, 11} p. (9s. 3d.); 
turn-tables, 13 p. (10s. 5d.) ; locomotives, tenders, and parts 
thereof, 16 p. (12s, 10d.). 


THE object of the trials on the French torpedo gun. 
boat Dragonne with a 155 mm. mortar was to demonstrate the 
advantages of this method of operating against land defences, 
especially when the latter were placed at an altitude, and are con- 
sequently beyond the reach of the omer sea fire. The experi- 
ments have been fairly successful. The D 
395 tons, and the trials were carried on in a swell which rolled her 
10 deg. Ten shots were fired at a distance of 5200 m., five at 
anchor and five ranning fire, and high explosives were used. They 
all fell within a rectangle of 400 m. on the shores, a result that 
would have done serious harm to a large fort on the coast, whereas 
the fire of the fort would have been practically useless against a 
slight moving object like the Dragonne. The Naval and Military 

Record says that further experiments will take place next month, 
when the Dragonne’s weapon will be directed at night against the 
old Panama transport at a range of 400 m. 


Mr. H. D. Brakg, manager of the Limmer Asphalte 
Paving Company, Limited, of Moorgate-st., E.C., is introducing a 
new bituminous asphalte concrete culvert of his own design, espe- 
cially made for the reception of electric, tel ph, telephone, or 
other wires, cables, or pipes of any kind. These culverts, being 
made from a mineral asphalte bituminous concrete, are non-con- 
ductors, are impervious to moisture, and will consequently protect 
the contents from the extremes of heat and frost. Being made 
in two parts, they are easy to handle; and the upper part, when 
laid, becomes level with the existing pavement, and forms a part 
of its wearing surface, The carriage way culvert is made either for 
use in channels or crossings in the following dimensions :—Length 
36in.; width, 14in.; depth, 7in., and contains three openings of 
3in. diameter each. The foot pavement culverts are in length 
36in.; width, 9in.; depth, 4}in., and contain two openings of Zin. 
diameter each. They can, however, be made in larger or smaller 
sizes, with more or less opening as desired. 


THE carrying away of the masthead semaphore of the 
Talbot is not, says the Army and Navy (Gazette, the first occurrence 
of the kind, and it behoves the authorities to look carefully into 
this matter. One has only to look at these huge and heavy struc- 
tures, placed as they are on the top of light pole masts, to realise 
how easy it is for them to be carried away by a heavy roll or the 
continued shock of seas striking the ship and causing her to jerk 
uneasily, The strain must be considerable, and it is difficult to stay 
the semaphore securely without interfering with its proper func- 
tion. It would almost be as well to make the topmast and sema- 
phore in one piece, and to lighten the upper portion and arms by 
cutting holes in them if possible, It appears to be a vexed ques- 
tion in the Navy as to whether these semaphores will really 
answer the purposes for which they are supplied, it being con- 
tended that when a vessel is steaming rapidly the action of the 
wind on the arms causes the semaphore to swing round so that its 
message cannot be read. We have further heard it stated that it 
frequently happens that, owing to the very small leaverage given 
at the masthead, the proper letter is not always shown. 


A CORRESPONDENT of the Times, who has visited the 
scene of the landslip at the foot of the cliffs between Folkestone 
and Dover, writes that it is by far the most serious subsidence 
which has occurred in recent years in this neighbourhood. The 
present slide is a continuation of a smaller one which occurred at 
the same place two or three years ago, and is only about a mile or 
so to the west of the great landslip which took place in January, 
1877, when the débris fell across the South-Eastern Railway and 
blocked the traffic for many weeks. The present disturbance is on 
the seaward side of the railway, near the Martello Tunnel, at the 
Folkestone end of the underclitf. So far this tunnel has not been 
affected, although the evidences of subsidence are very noticeable 
by reason of the cracks in the land up to within a short distance 
of one part of it. Experts believe that the land has now found 
its level once more, so that no further trouble is apprehended. 
The whole of the disturbance took place within a period of three 
days, the first thing noticed being the forcing up to a considerable 
height of two long ridges of subsoil through the sands on the sea- 
shore, There are springs over the whole area, and the soil, which 
is of an extremely spongy nature, is capable of holding a great 
quantity of water. The slippings and subsidences are attributed 
to the effects of soakage, and the creation of subterranean cavities 
by the washing out of the soil above the denser substratum of 
gault, which is impervious to water, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—GEROLD AND Co., Vienna. 
(HINA.— Keviy anp Watsu, Lp., Shanghai and Hong Kong. 
FRANCE.—Bovveau AND CHEVILLET, Rue de la Banque, Pais. 
GERMANY.—Asure AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
mplia.—a. J Compripger AND Uo., Ksplanade-road, and Railway Book- 
stalls, Bombay 
ITALY.—LOogSCHER AND Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLy anp Watsu, Lv., Yokohama, 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Gorvon AnD Gortcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon AND Gotcn, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anp Co., 180, Pitt-street, Sydney; 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
SupscripTion News Co, Chicago. 
STRAITS SETTLEMENTS.—KeE ty anv WatsH, Lp., Singapore. 
CEYLON.—WiJsavartNna AnD Co., Colombo. 
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SUBSCRIPTIONS. 


Tae ENGINgER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 64. 
Yearly (including two double numbers) £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enorneer is registered for transmission abroad. 

A complete set of Tak Enorneer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive THe ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

THIN PAPER CoPizs— 


Half-yearly .. .0 wa = =o w @ -- £0 188. Od. 
ee eee a ee 
Tuck Parer Coprrs— 
Half-gearty.. <0 cc co ac 06 0s co vo AE OO O 
pS ee a ee ee ee 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


wa@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and “ special” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

letters relating to Advertisements and the Publishing Department of the 
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PUBLISHER’S NOTICE. 

With this week's number is issued as a Supplement a Two-page 
Engraving of a Compound Express Locomotive, Great Southern 
and Western Railway. Ewery copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the fact should they not receive it. Prue 6d. 
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TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in Tue Enoineer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 

J. M.—No recent article on shear legs has been published in our 
pages. 

J. B.—The Barff process is in operation at the Rustless Iron Company's 
Works, Keighley, Yorkshire, and at the Glenfield Ironworks, Kil- 
marnock. 

E. 8. (Warwick.)—It is not easy to say what the calorific value of town 
refuse, even “ picking out the tin pots and crocks,” is. It varies with 
the time and the season of the year. Probably if you assume that a 
ton of refuse will make a ton of steam, you will not be far from the 
truth. That is to say, nine tons of refuse are equal to one ton of coal. 

T. J. O. C. (Dublin.)—The Terrible resumed her trials on Thursday, but 
we are unable to say when the Powerful will complete hers. Her 
chimneys are being lengthened by 10ft. The Great Western engines 
were illustrated in our issue for November 2nd, 1894. The number was 
long since out of print. 

J. D.—There is no book on light railways which we can thoroughly 
recommend. You will find a great deal of information on the subject 
in our impressions for April 10th and May Ist. In the last-named 
issue you will find a review of a work by Mr. Mackay. You can from 
that review gather whether it will suit your purpose or not. 

J. P.—We have no experience of the conveyance of steam for heating 
purposes underground in earthenware pipes, consequently we cannot 
give you any information on the subject. We should advise the use of 
cast iron pipes laid in boxes, and packed with sawdust. If you will 


turn to THe Encrneer for February 2Ist, 1896, you will find on 
page 201 a most useful paper on the subject. 
INQUIRIES. 
z cman 
GRINDING ISINGLASS. 
Sir,—I shall be obliged for the name of manufacturer of machinery for 
grinding isinglass to a fine powder. R. 8. 


November 18th. 


MACHINERY FOR PEARLING BARLEY. 
Sir,—We should be much obliged if any of your readers could 


us who are makers of machinery for pearling barley. 
November 14th. 


inform 
Cc. D. 


SWIVEL JOINTS FOR HYDRAULIC PIPES. 

Sir,—I am wanting some swivel joints for hydraulic piping, to stand a 
working pressure of five tons per square inch. Can any of your readers 
inform me where I can obtain such, or furnish me with full particulars 
of same HypDRav.tic, 

Shefficld, November 17th. 


METALLIC IGNITION TUBES FOR GAS ENGINES. 
Sin,—Allow me to ask if any of your readers can inform me of the 
name of the manufacturer of the metal bars which are now being bored 
out and used by gas engine makers as ignition tubes, because of the 
non-oxidisable quality they possess. F. G. 
November 4th. 








MEETINGS NEXT WEEK. 

Tue InstiruTion OF ELecrricaL ENGINEERS.—Thursday, November 
26th, at 8 p.m.: Paper for discussion, ‘‘The Telephone Trunk Line 
System in Great Britain,” by Mr. J. Gavey, Member. 

Crystal PaLtace.—Wednesday, November 25th, at 8 p.m: Course of 
Victorian Era Lectures, “ Literature and Poetry during the Queen's 
Reign,” by Mr. Richard Le Gallienne. 

Tue InstituTION or Crvit ENGINEERS.—Tuesday, November 24th, at 
8 p.m.: Paper for discussion, ‘‘The Bacterial Purification of Water,” by 
Mr. Percy F. Frankland, Ph. D., B. Sc., F.R.S. 

Society or ArRtTs.—Monday, November 23rd, at 8 p.m.: Cantor 
Lectures, “‘The Use of Gas for Domestic Purposes,” by Professor 
Vivian B. Lewes. Three lectures. Lecture I.—The principles of illumina- 
tion and the measurement of light—Illuminating value and illuminating 
effect— Domestic lighting—Flat flame, Argand, and regenerative burners. 
Wednesday, November 25th, at 8 p.m.: Paper, ‘ Recent Developments 
in Mechanical Road Carriages,” by Mr. W. Worby Beaumont, M. Inst. C.E. 
Sir Frederick Bramwell, Bart., D.C.L., F.R.S., will preside. 














“THE ENGINEER ” 
HORSELESS CARRIAGE COMPETITION. 





Now that the restrictions against the use of light road 
locomotives have been finally removed, and the Act of 
Parliament for which this journal has striven for years 
past, is in operation, we publish in another page the 
conditions of our competition. It will be remembered 
that these trials were to have taken place during the 
past summer, but that for reasons which have been fully 
published, and in deference to the wishes of intending 
competitors, they were adjourned until next year. This 
date has now been fixed. We should have been gladiif 
we could have made some changes in the classes of 
vehicles for which prizes are offered ; but after anxious 
consideration by the judges and ourselves, it was found 
impossible to do so without risk of pressing unfairly upon 
competitors who very probably have been working upon 
the lines we previously laid down. 
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THE MOTOR CAR TRIP TO BRIGHTON. 

As an advertisement of the Motor Car Club and Mr. 
Lawson, the run of self-propelled vehicles to Brighton on 
Saturday was an unqualified, even a magnificent, success. 
The estimate that over half a million men, women, and 
children turned out to see the fifty-four vehicles entered 
for the run is probably less than the truth. The fact is 
very suggestive. After every allowance has been made 
for mere curiosity, something is wanting to explain why 
such enormous crowds should have appeared, not only in 
the streets of London, but for miles out into the country, 
on a very unpleasant November day. No doubt the 





populace of great towns always follow their leaders like 
sheep ; but there was, we think, a deeper and more serious 
motive at work. It is indisputable that of late years the 
desire for movement, for going somewhere, has grown, 
until it seems to bid fair to become the dominant 
passion with the inhabitants of England at all events. 
The craze for bicycling is one phase of this desire, and 
the success which has attended the introduction and 
development of the bicycle has no doubt acted as a 
powerful stimulant. Nor is it only in the construction 
of the bicycle that success has been attained. At one 
time it was believed, and not without reason perhaps, 
that the riding of a bicycle was a very difficult feat. 
Time has proved, however, that the difficulty is in the 
main imaginary; anyone, in fact, young or old, can 
ride if he possesses a little patience, perseverance, and 
courage. Having got so far and proved so much, man. 
kind wants to go a little further; and the motor car 
appears to be just the thing. The bicyclist knows the 
joys of flying down hill at twenty miles an hour. If only 
there were no hills to ascend how much greater the joys 
would be. Here steps in the motor car. We can do all 
the flying, and the motor does all the drudgery. 
Thousands of people think that the motor car will 
be the realisation of the flying carpet of the 
Arabian Nights. You have only to take your seat 
in the motor car, turn a handle, and wish yourself 
at your destination, and you arethere. The mere sugges- 
tion of a machine which will sweep through the country 
at the speed of a galloping horse is enough io stir the 
pulses and make the heart beat faster. No doubt multi- 
tudes of those who lined the roads mile after mile on 
Saturday burned with curiosity and hope. Who would 
not turn out to behold the enchanted carpet in full 
flight ? It was difficult to see the densely packed 
crowd at Whitehall and along the Embankment, and 
not to feel that there ought to be a great future for the 
self-propelled carriage ; and that there is such a future 
we thoroughly believe. But the self-propelled carriage 
which is to satisfy the popular demand is not yet. 
It has to be evolved, and will probably bear the 
same relation to the cars which made their way 
to Brighton on Saturday, as the modern bicycle does 
to the ‘bone shaker” of twenty years ago. We 
are aware that many persons hold that if finality has 
not yet been attained, it has been very nearly reached. 
One firm at least has been making self-propelled 
petroleum carriages in Paris for over twelve years. Iftheir 
latest devices are not a complete success, what more can 
experience teach us? We are quite content to let time 
give the answer. British engineers are the best in the 
world. They have never yet had a chance of attacking 
seriously the problem of common road high-speed loco- 
motion by power. Their opportunity has, however, 
come at last, and they will teach the world how to build 
motor cars, just as they have taught it how to build loco- 
motives and steamships. 

The trip of Saturday, however, possesses no scientific 


interest. It taught experts little or nothing. The 
failures and breakdowns will, we fear, discourage 


the public; but there was really nothing dishearten- 
ing about them. Among the vehicles which started 
was a certain number of badly-built foreign toys; 
these must not be taken to represent engineering in 
earnest. For the rest, the race to and from Marseilles, 
part of the run being made in a storm of wind and rain, 
may be taken as the set off to the few failures of Satur- 
day. The vehicles which could not climb the very mode- 
rate incline at Brixton Hill on wood pavement deserved 
no better fate. None of the breaks-down and failures 
were due to any cause but bad design, bad workmanship, 
or incompetent management. Mr. Lawson, with pardon- 
able pride, pointed to the fact at Brighton that all his cars 
had arrived. The run, however, may perhaps tend to 
bring home, not only to the public at large, but to those 
who are engaged in designing and scheming, inventing 
and making, the fact that locomotion on common roads 
is not quite so simple a matter as a great deal too many 
people think. There is evidently a tendency to under- 
rate the amount of work to be done by the propelling 
mechanism. The old question turns up once again, Why is 
it that a horse can do so much more in the way of hauling 
and pulling than aone-horse engine? Sir David Salomons 
has put before the world in our pages certain figures as to 
the power required to attain specified average velocities. 
These figures have been made the subject of ridicule by 
the ignorant. We are disposed to believe that he has 
underrated rather than overrated the power requisite. 
The tendency always is to underrate the work, because 
the desire for lightness is 2 sore temptation to the in- 
ventor. When propulsion on tramways by steam was 
suggested many years ago by Grantham, Crampton, 
Hughes, and others, it was taken for granted that a 
weight of about three tons was quite sufficient for the 
locomotive. We took occasion to point out in the pages 
of this journal that a weight of about nine tons 
would be needed. The notion was, of course, ridiculed 
as absurd, but time brought its revenges. The tram- 
way locomotives working in this country which weigh 
less than nine tons may be counted on the fingers, 
and by far the greater number weigh 12 or 14 tons. A 
considerable weight is wanted, because considerable power 
is required. The resistance of a highway to traction is an 
exceedingly variable quantity. It may be a trifle during 
a hard frost; it may be enormous when the thaw sets in. 
Ifhorses could speak they would supply valuable informa- 
tion on this point. l’ailing horses, we would refer engineers 
to the cyclist for a few facts. It would not be fair, 
perhaps, to expect a motor car to be able to deal with 
country roads at their worst; but if it is to satisfy 
legitimate demands it must be able to maintain a fair 
speed when the roads are very far from being at their best. 
No doubt, the muddy condition of the road, softened, too, 
by incessant rains, is accountable for the fact that so 
many motor cars were weeded out on Saturday even 
before Reigate was reached. But we think it will be 
freely admitted that a car which could not get to Brighton 
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is not likely to be suitable, say, for the use of a country phy- 
sician, or for taking a party of ladies to a meet of hounds. 
Before all things it is essential to provide plenty of power 
and plenty of strength of parts. These things will cover 
a multitude of sins in other respects—sins of commission 
and sins of omission. Bad smells, noise, even vibration, 
will be excused in a machine which will certainly reach 
its destination no matter how bad the weather may be. 
A breakdown on a country road five miles from anywhere 
in winter is an event too terrible to contemplate. 

On the other hand, this observation may be addressed 
to the public. It is to be feared that they are expecting 
too much; the sooner they become disabused of the 
seductive idea that there is nothing to be done but fill up 
a reservoir with petroleum spirit, and turn a handle, in 
order to run at 20 miles an hour, the better. The motor 
car, like all other combinations of mechanism, cannot be 
trusted to take care of itself. The engine used to propel it 
depends on a rather delicate series of operations for its 
energy. Air has to be drawn through the spirit in 
measured quantity, and delivered in measured volume at 
the proper time to the cylinder, and exploded at the 
right moment. All this is arranged for by the maker; 
but it is very easy for an ignorant person to disarrange 
the mechanism; and in any case, some rudimentary 
knowledge of the use of tools is essential in the man who 
undertakes to manage a motor car. The householder 
who cannot drive a nail straight, and has to send for the 
carpenter when a door hinge needs oiling, has no business 
with the self-propelled vehicle. After all, there is nothing 
that is not reasonable in all this. Those who undertake 
to drive horses are supposed at least to possess—and in 
the great majority of instances they do possess—a certain 
amount of skill, the result of education. The city man 
seated beside the omnibus driver knows that if he took 
the reins he would probably effect the ruin of the vehicle 
in five minutes. Probably if he was asked the question, 
he would say that he had no doubt he could drive and 
manage a motor car. We have, indeed, heard it argued 
that the motor car must be a much safer vehicle than 
anything drawn by horses, because it ‘is so much more 
easy to manage.” That may be true, but only for those 
who have learned the art of managing it. We have not 
yet heard of a long run being made by anyone wholly 
ignorant of the use of tools. During the Marseilles race 
each machine carried either a fitter or a man who was 
in all respects competent to make repairs. The fact is 
worth remembering. 

A word of warning here will not be out of place. So 
soon as there was a chance that the manufacture of 
horseless carriages would become a great industry, the 
‘financial man” stepped in to make the field his own. 
This was, perhaps, to be expected. Already we have 
seen the announcements of companies formed, or to be 
formed, for the purpose of promoting the use of motor 
cars, and, if we are to believe their promoters, their 
prospects are the rosiest of the rosy. We are told that 
one of these companies claims to possess every patent of 
value in connection with motor cars, and that in con- 
sideration of £50,000 in shares or cash, and a royalty of 
£4 per vehicle per annum, this syndicate will kindly 
grant the latest formed company a licence to use certain 
of these patents. This licence is apparently so valuable 
that it has to be procured through the intervention of a 
third company, and with the consent of yet another! 
We are not now concerned to inquire what these other 
companies are to get out of the transaction, nor whether 
the licence will or will not be worth the money. The 
financial papers ought to see to that. But what we do 
desire to say, and to say very emphatically, is that if 
anyone supposes that even the possession of every patent 
now existing in connection with motor cars would give 
the possessors a monopoly of the trade he is very much 
mistaken. The motor car is very far from having reached 
its final condition. The field open to inventors in this con- 
nection is very large indeed, and it is absurd to suppose 
that all invention and patenting is to be stopped by the 
handful—even if it be a large handful—of patents already 
sealed. We express no opinion as to the validity or 
otherwise of these existing patents. They may be 
extremely valuable now or they may not. But we do say 
that in a year or two they will very likely be met, if not 
superseded, by formidable competitors. Probably the 
results of our 1100 guineas competition may affect this 
matter not a little. 


THE LONDON COUNTY COUNCIL SCANDAL. 

Tre London County Council transacts an enormous 
amount of business, and it is not easy to follow its opera- 
tions in detail. Notwithstanding the publication of more 
or less complete reports of its proceedings, its methods 
of working are far from being generally understood. It 
will not be superfluous then, if we explain that the prin- 
ciple of devolution is carried probably as far as it can be 
pushed—much further than it can be pushed with ad- 
vantage. There is acommittee for everything, and these 
committees even appoint sub-committees. The whole 
body of members is supposed to keep these committees 
in check; and it is generally understood that the de- 
cisions of the committees, at all events on questions of any 
importance. must be ratified at a general meeting before 
action can be taken on them. There are, no doubt, 
advantages about the system; but it is one that requires 
to be worked with great care, and it lends itself very freely 
to abuse. 

One of the most important of the subsidiary groups is 
the Works Committee. It has the spending of very large 
sums indeed, and the way in which it performs its duties 
requires a corresponding amount of watchful attention. 
Such committees are exposed to peculiar temptations, and 
these are largely augmented by political proclivities. It 
is very difficult to name any body of men who have 
charge of city works, and who at the same time are keen 
politicians, yet discharge their functions with propriety 
and economy. We may cite Tammany as one example, 
and less flagrant cases have been supplied by many pro- 
vincial corporations. It will be remembered that various 





more or less heavy charges were brought against the old 
Metropolitan Board of Works, largely on similar grounds ; 
and the County Council was established in order that 
such defects of administration might be eliminated. The 
County Council was, indeed, to be a council of perfection. 
Now, for a very considerable period, rumours have been 
heard, and by no means indefinite charges have been 
brought against the Council. The truth of these has 
been denied; or the shortcomings of committees have 
been held to be trifling in the first place, and in the second 
in no way derogatory to the character of the Council 
as a whole. The Works Committee has been more sub- 
ject to adverse criticism than perhaps any other. Not, 
we may suppose because its administration was really 
more faulty, but because its operations are more patent, 
and the effect of its failures more intimately connected 
with the pocket of the taxpayer. Recently, very serious 
charges indeed were brought against the Works Com- 
mittee by our contemporary, the Globe, and in spite 
of the assurance by Mr. John Burns, M.P., that 
only a ‘“mare’s nest” had been discovered, a very 
pretty little scandal has been unearthed. We can- 
not do better than reproduce the words of our 
contemporary as they appeared on the 29th of October. 
Referring to the Heath Asylum, the Globe said :—‘ It 
will be remembered that the chairman of the Works 
Committee, after that committee had declined to tender 
for the new asylum, communicated, by letter, with the 
chairman of the Asylums Committee, on the day the 
tenders from other contractors were to be opened. In 
this letter he gave a price of some £96,000, and informed 
his brother chairman that if the price of the Works Com- 
mittee was lowest, he could use it, as the Works Com- 
mittee would do the work for that sum ; but, if not, then 
the committee’s tender was not to be made use of. This 
letter was marked “ Private,” as, indeed, it might Be, 
considering its disgraceful underhandedness. When it 
was found that Mr. Lovatt’s tender was lower than the 
committee’s by a large sum, every effort was made to 
prevent the Council from accepting it, and a deliberate 
attempt was made to make the Council spend some 
£5000 more than was necessary.” 

The discovery and revelation of this underhand tran- 
saction seems to have stimulated further inquiry, and 
statements were made which could have but one result. 
A sub-committee of investigation was appointed to 
inquire into the affairs of the Works Committee. The 
report was made public on Tuesday; its perusal will 
satisfy any dispassionate reader that a series of gross 
frauds has been committed. A most elaborate system 
of cooking accounts has been practised since April, 1895, 
and according to the report of the investigating sub-com- 
mittee, seven officials are implicated; the system was at 
once comprehensive and ingenious. The Works Depart- 
ment having different undertakings in progress, it was 
found that the cost of some of them greatly exceeded the 
estimates, while that of others was less, and the books were 
cooked to equalise matters. 

The report says:—‘* The object of these fictitious 
entries has been to endeavour to equalise the apparent 
result of individual operations, and not to allow any one 
job to show either a large profit or a heavy loss as com- 
pared with the estimate on which it was undertaken. 
‘When we found we were going to have a loss,’ as one of 
the witnesses put it, ‘we took the profit from one job and 
gave it to another; it was a system of levellirg up and 
down.’ In so doing, ‘I thought it was to the advantage 
of the department.’ ‘The system of publishing the 
prime cost is fatal to the department.’ ‘ Another reason 
was not to show too high a profit,’ from the fear, as was 
explained, that the estimates from the architect’s and 
engineers’ departments would be reduced in consequence.” 
This is bad enough, but it is not all. The operations of 
the seven officers named was not confined to taking 
money out of one pocket and putting it into another. 
The fictitious transfers account for £1892; but we have 
besides timber credits over-priced to the value of £370; 
timber twice credited in error, £152; timber drawn from 
the docks and not charged, £418 ; invoices wrongly appro- 
priated to other jobs, £443 ; and wages wrongly charged, 
£57. It is, we think, unnecessary to go into further 
detail here. The full text of the report can be found in 
the daily press. It is sufficient for our purpose to bring 
the principal facts before our readers. 

The entire transaction is puzzling—so puzzling, indeed, 
that it is evident that much remains to be brought to 
light. The first thing to be ascertained is the name of 
the individual who originated the frauds. It would be 
an insult to the intelligence of a crossing-sweeper to tell 
him that the scheme occurred independently to all the 
seven officers implicated at once. Nothing of that kind 
took place. Some master mind suggested the plan, and it 
was adopted and carried out by others, possibly in some 
cases with reluctance. May we suggest that Mr. John 
Burns will find, in the detection and punishment of this 
man, an admirable opportunity for the display of his 
energy in the promotion of official integrity. According 
to the sub-committee, Mr. Holloway is the criminal ; but 
the last word remains to be said on this point. But even 
Mr. Burns’ success in this direction would not clear up 
the whole mystery. We want to know how it was 
possible that the Works Committee could be deceived 
by their servants? What was the nature of the audit 
that the accounts underwent? We have not the least 
hesitation in saying that the Works Committee is upon 
the horns of a dilemma. Either it is so commercially 
incompetent that it is quite unfit to expend public money, 
or it is so directly dishonest that it cooks its books for 
the purpose of deceiving the public. There is, we submit, 
no possible alternative. Either the Works Committee 
did or did not know up to the last moment that the 
accounts had been cooked. If it did not know, then the 
sooner it is dissolved and replaced by competent business 
men the better. If it did know, then its members ought 
to be prosecuted for fraud. The Committee can only 
escape the charge of dishonesty by pleading gross 





incompetence. 





But the cooking of the accounts is not all; certain 
other matters court investigation. It is very easy {oy 
the members of the sub-committee to say that they have 
no reason to think that any actual diversion of the mone 
for personal profit took place. The general public wij] 
not rest assured with such half-hearted statements ag 


these; it will insist on certainty. We have before yg 
the unparalleled spectacle of seven men holding goog 
positions perpetrating frauds without any prospect of 
gain. This would be a curious psychological phenomenon 
enough if no risk were incurred; but it almost transcends 
the limit of credibility when we remember that each of 
the criminals knew that thenceforth he went, meta. 
phorically, with a rope round his neck. He must 
have been aware that he was liable to instant 
dismissal without a character at any moment, and that 
he might count himself lucky if he were not criminally 
prosecuted. Are we to believe that seven County Council 
officers were blind to these facts, or is it possible that 
they were assured that happen what might they would 
escape scot free? This last is, we confess, the only 
solution of the difficulty that commends itself to us. It 
becomes more than ever imperative that the master 
spirit, the originator of this fraud, should be detected, 
Are we to assume that the whole onus rests on the 
manager, and on the manager alone ? The history of 
the transaction given in the Globe is, that this man 
finding that the job at Colney Hatch was going to cost 
very much more than the estimate, and conscious of the 
impending loss, as against the original estimate of 
£17,500 on which the job was taken, and saying, as he 
puts it, that it should not cost more than £19,500, so 
informs the principal clerk (Mr. Dyson), and instructs 
him to make what transfers he can. The principal clerk 
makes up an imaginary list of materials from the works 
at Colney Hatch, amounting as valued by him to 
£1892 15s. 3d., specially obtains the signatures of two 
foremen to the bogus transfers, and passes the amount 
to the credit of Colney Hatch and the debit of the Heath 
Asylum, Bexley, and Lewisham. Ostensibly the manager 
is the guilty party; but it is only fair to add that he 
entirely denies the whole story. He asserts that he 
neither authorised nor had any knowledge of the bogus 
transfers. In the face of this denial, we repeat that it is 
essential that the truth should be got at, and that the 
name of the man with whom the fraud originated, 
whether it be that of the manager or someone else, should 
be ascertained beyond any possibility of doubt. The 
evidence appears to have all been obtained from the 
confession or recriminations of the guilty parties, and 
such evidence must obviously be taken with caution. 
That an instigator of such frauds could possibly be found 
in an important public body is a sufficiently painful 
matter for reflection, but that such person or persons 
should be mean and cowardly enough to keep silence 
while their tools suffer punishmert, must be a severe 
shock to every decent person. 

But an inquiry into the frauds will not alone suflice. 
Advantage should be taken of the occasion, and the 
whole policy of the Works Committee investigated ; it 
should just now court such an inquiry, instead of en- 
deavouring to hush matters up. What, for example, is 
the system under which the estimates are prepared? The 
theory is that when any department wants works carried 
out it prepares its own estimates, and then submits them 
to the Works Committee. If this committee will do 
them for the sum named, it gets the contract; if not, the 
job is put up to public tender. How does this plan work 
in practice? To judge by the Heath Asylum transaction 
it works very badly. How does it happen that so great 
a discrepancy exists between the estimates and the 
actual cost ? Why, again, is it, that no regard is shown 
for the convenience of the public, and no attempt made 
to hurry on such operations as the repavement of Picca- 
dilly? A dozen other subjects concerning which ex- 
planation is imperatively needed may be suggested. The 
existing Works Committee has, beyond question, proved 
itself to be wholly incompetent and unfit for the duties 
it has undertaken to discharge. Whether something 
much worse may with strict justice be laid to its charge 
remains to be seen. 
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THE SHEFFIELD DISTRICT RAILWAY. 


To-pay, Friday, the Duke of Norfolk, E.M., Mayor of 
Sheffield, will cut the first sod of the Sheffield District Rail- 
way at Atterclifie, which, with Brightside, is the chief 
working quarter of the city. On the previous day, the 
Lancashire, Derbyshire, and East Coast Railway was opened 
between Chesterfield and Lincoln for gocdstraftic. The line, 
which is fifty-five miles long, has been constructed at a cost 
of about £2,500,000, and the work has taken four years to 
complete. Linked with the Great Eastern, Great Northern, 
and Midland systems, the East to West line, as it is popularly 
called, serves a remarkably beautiful district, including 
Sherwood Forest, the land of Robin Hood, and opens out a 
new coal-producing area of some 200 square miles. I'or & 
long time the valuable coal-beds on the Newcastle and Port- 
land estates have remained untouched owing to the prohibition 
of their noble owners ; that prohibition has now been with- 
drawn. A large pit is in full working order at Whitwell, 
within sight of Welbeck Abbey, on the Portland Estates, 
and another is being vigorously proceeded with near Tux- 
ford, on the Duke of Newcastle’s domain. The original 
intention of the promoters of the East to West Rail- 
way was to connect by a direct route the port of Sutton- 
on-the-Sea on the Lincolnshire coast, and the Warrington 
Docks on the Manchester Ship Canal. Whether the two - 
outer sections will eventually be put in hand is not known at 
present, but there is no mistaking the importance of what is 
already completed. The Dukeries coalfield, which has just 
been tapped, will be brought in direct communication with 
Sheffield—an ever-increasing market for fuel. Already the 
actual output of collieries connected or easy of connection with 
the Sheffield District Railway, commenced to-day, is no less 
than 3,500,000 tonsa year. Mr. A. H. Stokes, H.M. Inspector 
of Mines in the Midlands, estimates that in a few years the 
present output will be increased to 10,000,000 tons a year. 





The coal is found at the moderate depth of 400ft, or 500ft., as 
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ed with an average of twice that depth in Lancashire, 
The Sheflield District Railway, which is the necessary com- 
plement of the East to West line, is only 94 miles in length, 
and is designed expressly for the purpose of giving new and 
independent access to the Great Northern, the Great Eastern, 
and the Lancashire, Derbyshire, and East Coast railways— 
to the west—to Sheffield. The promoters, who had the 
support of the whole of the leading manufacturers in 
\tterclifie in the application for their Bill, will have 
their Attercliffe Goods Station in the midst of and on 
the same level with the great works in Sheffield, and 
claim thus to be able to afford unrivalled facilities for dealing 
with this traffic not only locally, but thence by an uninter- 
rupted route to the shipping port of London. The Great 
Northern Railway will obtain by this means two new routes 
to Sheffield, from Tuxford on the main line, and from 
Langwith on the Leen Valley extension. The Great 
Kastern will obtain access on its own right by means of the 
Kast to West and Sheffield District lines, which thus create 
a direct connection between the great Midland coalfield, on 
the one hand, and the Eastern Counties and the East-end of 
London, including the Docks, on the other. The Sheffield 
District Railway is to be worked by the Lancashire and 
Derbyshire Company at 50 per cent. It is expected that the 
receipts will reach at least £5265 per week, which will yield 
a return of 5 per cent. on the ordinary shares, which are of 
the value of £400,000. Lord Claud Hamilton, chairman of 
the Great Eastern, and Mr. Kmerson Bainbridge, M.P., 
chairman of the Lancashire, Derbyshire, and East Coast, 
are both on the Sheffield District Board. M+. R. Elliott Cooper, 
M. Inst. C.E., is the Chief Engineer of the Lancashire, 
Derbyshire, and East Coast Railway, and joint engineer, 
with Mr. John Wilson, for the Sheftield District Railway. 
Mr. C. J. Wills, of Manchester and London, is the con- 
tractor for the new line. 


compar 


BELGIAN COMPETITION IN THE PRODUCTION OF FAST CHANNEL 
STEAMERS. 

Iv view of the fact that Belgium has for several years, and 
France is at present, engaged in producing fast Channel 
steamers to vie with those built in this country—where, 
however, the swiftest and finest of this important class of 
vessel is still a staple production—the recent launch of the 
Princess Clementine for the Ostend and Dover service of the 
Belgian Government is worthy of note. She is the ninth fast 
vessel placed on the Ostend and Dover route within ten years, 
and like the two previous ships added to the service, has been 
built by the Société Cockerill at their shipyard on the Scheldt, 
near Antwerp, the engines being made at the Société’s great 
works at Seraing. The earliest steamers of the present fleet, 
the Princess Henriette, and Princess Josephine, were sup- 
plied by Messrs. Denny Bros., Dumbarton, some five or six 
years ago. These vessels were required to steam 20 knots, but 
attained a speed of over 21 knots ; the premium earned for this 
being 100,000f. The great popularity they deservedly won 
in the service induced the Government to order two more 
fast vessels to surpass them in respect alike of speed, comfort, 
and magnificence, the guarantecd speed being 214 knots. 
Messrs. Denny were again requisitioned for one of these boats, 
but the second was entrusted to the Société Cockerill. Pre- 
miums were again offered for excess in speed, but attached 
to the contract were also penalties for any shortcomings; the 
Government, in fact, reserving the right to refuse acceptance 
of the boats if the speed fell below 21 knots. Both vessels— 
the Leopold II., by Messrs. Denny, and the Marie Henriette, 
by the Société Cockerill—were tried on the Clyde measured 
distances during the summer of 1893, the former attaining a 
mean speed of 21°995 knots and the latter 22-2 knots. The 
Cockerill Company was again asked to build, and in August 
last year produced the Rapide. Although shorter and less 
speedy than its previous successor, the results gave such satis- 
faction that the Government at once decided to add another 
and still faster vessel to the fleet. This new vessel, the Prin- 
cess Clementine, is, in the matter of dimensions and general 
arrangement, similar to the Marie Henriette, viz., 340ft. 
between perpendiculars, 38ft. beam—over paddle-boxes, 77ft. 

and 15ft. depth of hold from main deck. She will, how- 
ever, have engines developing not less than 8500 indicated 
horse-power, being 400-horse power more than in the case of 
the Marie Henriette. It is confidently anticipated that, as 
the mean of several runs over the same distance, the speed of 
the new vessel will exceed that of the previous one by at 
least three-tenths of a knot, that is to say, she will attain a 
speed of 22°5 knots, or practically 26 statute miles per hour, 
the highest speed yet attained by cross-Channel steamers. 
The Princess Clementine is expected to be ready for her trials 
in March next, and she will be sent to the Clyde for this 
purpose. This has been done in the case of all the previous 
vessels built at Antwerp for this service. It was specially 
desirable in connection with the trials of the Marie Henriette, 
because she was in all essential respects a duplicate design to 
the Leopold II., built by Messrs. Denny, and both vessels were 
subject to stringent conditions as to speed results. In send- 
ing to the Clyde, therefore, all the vessels are tried under the 
same conditions. The Flemish coast, moreover, is not con- 
sidered suitable for such purposes, owing to the depth of water 
being limited, while the natural currents make numerous 
and somewhat erratic sandbanks. 


TRADE AND TERRITORY. 


_Txr circumstance that, as Lord Rosebery showed lately at 
Edinburgh, “we have added during the past few years 
2,600,000 square miles to the territories which are either 
dominions of the Queen, or over which the Queen exercises 
her influence,” combined with the facts and figures set forth 
this week at Birmingham by Mr. Chamberlain in his capacity 
as Secretary of State for the Colonies, at the banquet given 
to him by the Chamber of Commerce of that city, presents 
food for reflection of a gratifying character upon the enormous 
scope which foreign and colonial development affords for our 
engineers, iron and steel masters, and manufacturers in 
general. To engineers we commend particularly the remarks 
of Mr. Chamberlain, that by constructing the railways in the 
Soudan to Uganda, on the West Coast of Africa, and else- 
where, we are pursuing a wise and economical policy. If 
red great dominion, like those of so many great empires that 
i passed away, comes to an end, we shall at least, as the 
emer of State for the Colonies eloquently points out, 
° om left behind us material monuments of our progress 
be ppushout the world, Just as the Romans left their roads, 

ich remain to this day to speak for their intelligence and 
pda os we shall leave railroads and other means of com- 
Peay yee which we have provided as permanent benefits 
One © be sean over which we have exercised imperial sway. 
pa — ers will join us in the hope that as fast as we acquire 
W territory we may continue to develope it as trustees for 


the civilisation and the commerce of the world. In order 
that progress may not be retarded by panic, the Colonial 
Secretary wisely allays alarmist fears as to our alleged falling 
behind in the international trade race by showing that whilst 
Germany’s annual exports to all parts of the world rose in 
the decade preceding 1894 from £143,000,000 to £148,000,000, 
ours advanced from £213,000,000 to £216,000,000; that 
whilst Germany’s yearly exports to the United Kingdom 
increased in the same period from £21,000,000 to £27,000,000, 
ours to Germany rose from £26,000,000 to £33,000,000; 
and—most convincing fact of all—that whilst during the 
same period Germany’s annual exports to British Colonies 
and dependencies grew from only £1,500,000 to only 
£4,500,000, the British exports to those same Colonies and 
dependencies developed from £105,000,000 to £113,000,000. 
So far as inventiveness is a factor in trade development, 
there is much to be satisfied at in our maintenance of enter- 
prise and individuality of late years, as shown by the 
increase from 6000 to nearly 30,000 in the number of patents 
annually taken out in the United Kingdom since Mr. 
Chamberlain made his useful change in the Patents Act 
in 1883. 
THE REDCAR BOILER EXPLOSION. 

We hear that in the arbitration between Messrs. Walker, 
Maynard and Co. and the Northern Accident Insurance 
Company, relative to the compensation that the former paid 
to the injured and the representatives of the twelve persons 
who were killed, in accordance with the provisions of the 
Employers’ Liability Act, the inquiry has terminated, and 
the arbitrator has delivered his award, which is in favour of 
Messrs. Walker, Maynard, and Co., giving them every penny 
they claimed—£918 17s. 9d., as well as costs—which must be 
very heavy—-seeing that the arbitration proceedings lasted ten 
days, six at Middlesborough, and four in London, and a great 
array of expert evidence was taken. The iron company held 
that as it was imsured with the Northern Accident 
Company against any claims for compensation arising 
out of the Employers’ Liability Act, it was entitled 
to have refunded to it what it had paid to the men 
in accordance with the Act. The insurance company 
refused to pay because the Board of Trade Commissioners 
at the official inquiry last year ruled that the disaster was 
not accidental, that it was due to seam rip, and might with 
care have been avoided. The whole case was practically re- 
tried before the arbitrator, and more exhaustively than at 
inquiry before the Board of Trade Commissioners, whose 
proceedings lasted a week. Evidence was adduced before the 
arbitrator on behalf of Messrs. Walker, Maynard, and Co. as 
to overheating being the cause of the disaster, and several 
expert witnesses not called at the Board of Trade inquiry 
were examined on this point. The insurance company 
brought forward the Board of Trade engineers and others in 
support of its case. Particulars of the evidence, however, 
cannot be given, as the insurance company did not see its 
way to the inquiry being otherwise than private. The 
evidence would have been of the utmost value to practical 
engineers, and would have shown owners of works how far 
their insurance poiicies cover them in cases of this kind. 


AN OLD-TIME RAILWAY RECORD, 


Iv is more than forty-two years since the formation by 
amalgamation of three competing lines of one of the great 
railways—of the greatest purely provincial English railway. 
The report of the joint working of the three lines for the 
half-year before amalgamation has thus great interest, as 
furnishing the first official return of the effects of the fusion 
before the legislative union, and as a document that has 
some historic value. The return is for the last half of 
1853, and the chief feature of interest is the very different 
condition of the passenger traffic then and now. In the 
early days the York, Newcastle, and Berwick, the York and 
North Midland, and the Leeds Northern Railways, had 
unitedly a revenue in which the coaching traftic yielded by 
far the larger proportion; the mineral traffic following, and 
the goods traffic being the lightest of the three. But the 
coaching traffic was differently stated then and now. At 
the time indicated there were four classes of passengers—the 
second-class yielding the largest revenue for the half-year— 
£86,154; the first-class following with £74,473; the third- 
class, with £61,407, taking the third place; and the fourth, 
or ‘‘ Government” class, being separately stated, and yielding 
£49,224. There was the comparatively large yield of £24,242 
from parcels, whilst it is noticeable that the excursion 
trips were not then stated in the general passenger traffic 
above summarised, but were included in the miscellaneous 
coaching receipts—the yield of the excursion trips being 
£16,208 for the half-year; and the excess fares are also given 
separately in the same connection, the total for the six 
months being £1493. The yield for the carriage of mails 
£8095. Thus, the coaching traffic for these progenitors of 
the North-Eastern Railway yielded £329,100 for the half- 
year—a considerable sum when the fact is borne in mind 
that little more than what are the trunk lines of the system 
were then included, and that the great mineral lines now 
owned were largely outside the system then. In the con- 
trast with to-day the increase of the mineral traffic is 
remarkable, but it is also noticeable that the upper class 
traffic has diminished instead of increased in rather over 
four decades, for the tendency on this, as on most of the 
great railways is for traffic to gravitate towards the lowest 
class. But this old-time record may safely be left to tell its 
tale in the figures above quoted. 


RAILWAY CONTRACTS FOR COAL, 


Dvurtnc the week the Yorkshire coalowners have responded 
to the invitation of the North-Eastern Railway Company, and 
have sent in tenders for supplies of locomotive and other coal 
for next year. Acting on a decision come to by the Coal- 
owners’ Association, the tenders sent in are at the rate of 7s. 
per ton of 20 cwt. for the first six months, commencing 
January next; and 7s. 6d. for the second half of the year. 
The company, in issuing its tenders, asked coalowners to 
tender for six or twelve months. The price quoted for the 
first six months is the same as the company is now paying 
for its fuel. The contract terms for supplies in 1888-89 
ranged from 6s. to 6s. 6d. per ton; 1889-90, 8s. 6d.; 1890-91, 
10s. to 10s. 6d., and for part of the latter year, 11s. per ton 
was demanded, being the highest price ever paid by the 
company. 








Work on the Panama Canal, according to an American 
contemporary, is being pushed on the Culebra Section with a large 
force of negroes. The American system of handling earth by towers 
endless chain of buckets, &c., copied from some of those used on the 








Chicago drainage canal, has been introduced on the Empire 
Section, and is said to work well, 


Jacturers, and others. 








JOHN NOBLE. 


WE regret to have to announce the decease, at his residence 
at Little Over, near Derby, of Mr. John Noble, on Sunday 
night last. John Noble, it may be scarcely necessary to state, 
was for some years general manager of the Midland Railway 
Company, to which position he was appointed in 1880. In 
1892, being then in his sixty-fourth year, Mr. Noble, owing to 
failing health, retired from his position, and was appointed a 
director of the Midland Company. It was originally intended, 
says the Times, that he should go to Oxford, and take holy 
orders ; but his father was deterred from sending him by the 
spread of the Oxford Movement. He cameup to London and 
entered the Railway Clearing House, where he ultimately 
became manager of the merchandise department. He left 
the Clearing House in 1866 to become accountant to the Mid- 
land Railway Company. He was appointed assistant general 
manager to Sir James Allport in 1868, and soon afterwards 
made his first appearance before Parliamentary Committees 
in the interest of the Midland Company during Sir James’s 
absence in America. He subsequently became well known in 
the Committee Rooms and to the Parliamentary Bar. He 
succeeded Sir James as general manager in 1880, being pro- 
bably the only man with the training of an accountant who 
ever reached that high position. Not that he took by any 
means an accountant’s view of business. His name will live 
among the merchants and manufacturers of the West Riding 
as the author of the “ John Noble expresses,” a series of 
trains which, in spite of worse gradients and a longer road, 
fairly challenged the Great Northern claim to a quasi- 
monopoly of the traffic between Leeds and London. 

Though by no means a mere servile follower of Sir James 
Allport’s strong personality, Mr. Noble lived up to the Allport 
maxim—that where others went the Midland must go, what 
others did the Midland would do. With his retirement a 
change came over the Midland policy. The ‘ John Nobles” 
have been altered almost past recognition. That the Midland 
has lost, or is losing, its former share of the passenger traffic 
between London and Scotland, between London and Liverpool, 
and between the West and North of England, is possible. The 
gain to the Midland shareholders from relaxed competition is 
not equally apparent. With what feelings Mr. Noble saw the 
word “ deceleration” coined in the newspapers the other day 
to express the Midland alterations in its Scotch services, 
while East Coast and West Coast were constantly out-stripping 
all previous performances, we cannot say. 7 resigned his 
directorship in July of the present year. Mr. Noble was 
twice married, and leaves several children. 
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COMPOUND LOCOMOTIVE, GREAT SOUTHERN 
AND WESTERN RAILWAY, IRELAND. 


In our impression for April 24th we illustrated and de- 
scribed a fine compound locomotive designed by Mr. Ivatt, 
now locomotive superintendent of the Great Northern Rail- 
way, before he left Inchicore, We now give, as a supplement, 
sections of this engine, and for the convenience of our readers, 
we reprint the detailed sections of the changing gear—a most 
important feature in the compound locomotive. 

The engine is built under the Wordsdell von Borries and 
Lapage’s patents, with an arrangement of change valve de- 
signed by Mr. Ivatt. This valve, of which we give a section, 
allows the engine to be worked “simple” or “‘ compound” at 
will. It is actuated by a small lever and rod from the foot- 
plate, which, by suitable valves, admits steam to a cylinder on 
the spindle of the change valve, and so moves it to either posi- 
tion, the movement being controlled by adashpot. When in 
the “simple” position the valve opens a communication from 
the high-pressure exhaust to the blast pipe, round the under- 
side of the high-pressure cylinder; at the same time it closes 
the communication from the high-pressure exhaust to the 
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COMPOUND LOCOMOTIVE, CROSS SECTIONS 


low-pressure steam chest, and opens a connection for live 
steam from the steam pipe to the low-pressure steam chest. 
This supply of live steam is wiredrawn so as not to exceed 
about 75 lb. pressure on the low-pressure side, and the low- | 
pressure cylinder and steam chest are, as usual, provided 
with relief valves, set to blow at 75 lb. in case the pressure 
should exceed that amount. 

In ordinary working the engine is always run compound, 
and starts without any trouble, but for starting on an incline, | 
or for getting away quickly with a heavy train, the arrange- 
ment for working simple is of great advantage, and enables | 
the engine to exert as much power as a simple engine with 
two 18in. cylinders and the same steam pressure. The 


arrangement is also exceedingly handy for shunting ; there 
is no steam locked up in the receiver, and the engine does not, 
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“beat two or three times after 


in steam-shed phraseology, 
steam is shut off.” 

The working of the change valve is entirely in the hands 
of the driver. Mr. Ivatt does not believe in the theory that 
it is not advisable to give the driver the power of working 
simple if required. To argue that the driver of a compound 
engine so fitted is likely to work the engine simple any longer 
than is absolutely necessary, is about the same as saying 
that the driver of an ordinary engine cannot be trusted to 
pull the reversing gear up as soon as possible. 








THE DEVELOPMENT OF SIBERIAN INDUSTRIES. 





ACCORDING to a recent report of the United States Consul- 


General at St. Petersburg, the further the construction of | 


the Great Siberian Railway proceeds to the East, and the 
more closely Siberia is becoming connected with the interior 
of Russia and the railway system thereof, the more indus- 
trial progress advances and the vast area of land is developed. 
Nearly every week the Siberian newspapers contain informa- 


tion concerning the opening of new factories producing such 
goods as were brought before either from the Urals or the 
interior of Russia. 

The construction of the Siberian Railway has at present 
the greatest influence on the development of industries 
which are mainly necessary for the construction of the line, 
such as those of mining and pit coal. The establishment 
of immense ironworks at Werchoturia, with a capital of 
£2,850,000, will be of great importance to the mining 
industry of the East. The founders of this undertaking are 
Englishmen, who procured the best technical skill of their 
country for the purpose. The company also expects to con- 
struct a branch line to the Siberian Railway, running from 
Werchoturia to the Soswa River. The pit coal industry is | 
as yet in its infancy, and the coal is more expensive than 








| following words :—‘‘ 






wood fuel. Large coal mines exist in Tomsk, which supply 
some of the factories in that country with fuel. The Tobolsk 
district is the largest consumer of the coal; the quantity 
used in the past year amounted to 950 tons. On account of 
the high price of coal in proportion to that of wood, it is 
difficult to introduce it for general use. 

According to a report of the ‘“ Sibirski Weiestnik,” coal in 
Tobolsk and Tomsk costs £1 17s. 4d. per ton. A cubic 
fathom of wood weighing 3°625 tons costs in Tomsk £2 2s, 9d, 

| To replace the heating capacity of this quantity of wood by 
coal, it would require 1°21 tons of the latter, costing in Tomsk 
£2 6s. 3d. Thus, only those can allow themselves a con- 
tinuous use of coal who require such a small quantity of 
heating material, that the difference of price need not be 
taken into consideration. Of course, with the development 
of the coal industry the prices of coal will decrease, so that 
in a few years coal will replace wood for fuel. This will also 
stop the rapidly increasing destruc ion of the Siberian forests, 

The works at Nicolef, wh‘ch werc not able under the 
former administration to fill all their orders, haves passed 
into other hands, with increased capital, and it is expected 
that now they will be able to satisfy all the requirements of 
the railway. One of the latest reports from Siberia announces 
the formation of a company with a capital of £395,833, for 
the mining of gold on the eastern slope of the Urals. It is 
intended to procure gold by chemical means, according to the 
American method, by which process 20 per cent. more of pure 
gold is gained than by washing. 








ELECTRIC LIGHTING IN CAPE TOWN. 





JupDGING from some of the remarks in a report by the Cape 
Government Electrical Engineer, Mr. A. P. Trotter, the German 
and American work is generally of a very inferior character, and 
the British electrical engineers and manufacturers have to com- 
pete with good things against the prices of those of other countries 
who think anything will do in the Colonies. The specification, 
however, of the work tendered for does not appear to have becn 
calculated to get much more than the contractors choose to think 
sufficient, 

The report upon the electric light installation for Cape Town 
is a document of considerable interest. Mr. Trotter says :— 

1. I am asked to report upon the electric installation for the 
city of Cape Town, and more particularly as to the manner in 
which the same has been carried out by the contractors. A report 
of this character generally consists of a comparison of executed 
work with the specification to which the tender has been made, 
and with the contract to carry out the work. : 

2. I have read the contract dated December 14th, 1892, with 
various documents attached, particularly one marked ‘‘ Tender, 
Project III.” In the contract I find the following usual expres- 
sions :—Page 3, section 3; ‘‘ All material . . .. shall be of the 
best quality, and all workmanship of the highest class,” And on 
page 16, section 26: ‘The contractors guarantee that a complete, 
efficient, and thorough electric lighting system for the city of Cape 
Town will be carried out.” 4 

3. Atthe end of a document marked ‘‘ Annex. B,” ‘‘ Information 
upon tenders for an electric station in Cape Town,” | find tho 
We.... are able to offer a good guarantee 
for the use of first-rate materials and for good and safe working. 
Iam not aware that this offer has been accepted, or that any 


| guarantee has been entered into. 


4, The descriptions of the various items of plant offered by the 
contractors in their tender for Project III. are so meagre as to }2 


| quite valueless for the purpose of protecting the Corporation 
| from inferior, unsuitable, insufficient, or inefficient material or 


apparatus, 

5, The general effect of the contract and of the tender appears 
to me to be that the contractors have to supply a quantity of 
plant, material, and labour, to the amount, at their own valuation, 
of some £40,000, uae 

6. In the absence of anything of the nature of a specification, it 
is difficult for me to determine the nature of the present report. 
I therefore proceed to consider the various parts of the work on 


| their own merits. 


7. The pipe line and buildings do not fall within the present 
report, 

TURBINES, 

8. The turbines are described on the last page but one of the 
tender as of 200 brake horse-power each. Nothing is said about 
the quantity of water required, the efficiency at different loads, 
the limits of regulation, or the precision of the governor. 

9. On page 12 of the document marked ‘‘ Annex. B,” ‘‘Informa- 
tion on Tenders,” an efficiency of 78 per cent. is suggested. Ne 
means for gauging the water have been provided at the generat 
ing station, but your electrical engineer is informed that about 
1,000,000 gallons in ten hours are taken. 

10. From the log sheets of April 11th, 1896, I find that about 
150 electrical horse-power was generated with a head of about 
15 atmospheres. This is equivalent to about 500ft., and shows a 
combined efficiency of about 59} per cent, Assuming 75 per cent. 
for the turbine, this leaves 80 per cent., a somewhat low efficiency 
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for the dynamo, On the whole the turbines seem to do what was 
expected of them. 

ll, Automatic governors have been provided for the turbines, 
and your electrical engineer informs me that they work satisfac- 
a This is an unusual thing for automatic turbine governors 

0, 

12, | have examined the drawings of the turbines. They are of 
the impulse type, with partial injection. I consider this to be a 
suitable kind for this work. Your electrical engineer has no com- 
plaints to make except as to leakage of the main valves. 

15, I observe from the drawings that the buckets of the turbine 
are made of yellow metal, and I am informed that, owing to the 
quantity of sand in the water, there has already been appreciable 
wear of the bucket edges. I understand, however, that a con- 
tinuance of this sand is not probable, and I do not consider that 
any serious wear or loss of efficiency need be apprehended, 


After some remarks on the engines and the repairs and altera- 
tions made, and also on the boilers, which are not provided with 
feed heaters or economisers, the report refers to the dynamos, of 
which it says:— 

_20. The dynamos appear to be suitable for the work and suffi- 
ciently powerful for pe the battery through the main trunk. 
I have no information as to their efficiency. As there is no 
guarantee, I have not considered it necessary to make a test. I 
am informed that they are cool after a run, and this is a proof 
that they are tolerably efficient. 

26. One of the commutators has developed a ‘ flat.” This kind 
of defect is very troublesome, and, if not remedied, always 
Increases, eventually disabling the armature. The cause is some- 
times difficult to trace. ‘The connections of the wires were opened, 
and lam informed that a loose wire was found. This was made 
right, and on the occasion of my visit this commutator was being 
turned up, The repair was done at the expense of the con- 
tractors, 

27. The other dynamo was running, and I observed that the 
sparking was small. I noticed a spark occurring regularly once in 
every revolution. his is sometimes indicative of a defect: which 
may afterwards develope ; but as I understand that this dynamo 
has been running for some time without giving any trouble, I do 
pea apprehend that any serious defect will occur. I may remark 
that these commutators are made of steel instead of copper. This 
is an example of German practice upon which I do not venture to 
express an opinion, other than that the behaviour of a copper 


commutato: : : 
desired. r on a good English dynamo leaves nothing to be 


Switches and trunk main are referred to, and the secondary 
atteries, 


35, The storage battery is a peculiarly important part of the 
plant, and instead of being an expedient for the convenience of 
supplying a light load when the dynamo is stopped, or for assisting 
to meet the highest load, not only is the distribution of the whole 
supply dependent upon it, but, owing to the small size of the 
trunk main, a large portion of the supply itself, whether dis- 
tributed by other means or no, must be drawn from it. 

36. It is suggested in the document marked “‘ Annex. B,” page 
12, that ‘‘ it might be necessary to put afterwards in the under 
station two small dynamos, one of which in reserve, for equalising 
the tension in the four parts of the cable system. The cost of 
these, erected here, with their switches and conductors, would be 
£920. Whether they would be required depends upon the greater 
or less regularity of the light consumed on the different evenings.” 

37. Your electric engineer at once recognised the great risk, if 
not indeed the impossibility, of relying merely on a storage battery 
for the whole distribution of electric supply from a single charging 
main to a five-wire system, and these machines were accordingly 


— 
8. I am informed that the first battery was a complete failure, 
and that the present one was supplied at the contractors’ expense. 

39. The only description which is to be found of this important 
item is in the tender as follows :—‘‘ Two hundred and seventy-two 
accumulator cells, Tudor system, in wooden lead covered cases, 
for an output of 468 amperes and 1404 ampére hours.” 

40. I find that 264 cells are in use, and eight are in reserve. I 
am informed that a greater capacity than 1404 ampére hours has 
recently been experienced. It is claimed, as I understand, by the 
contractors that the guarantee, such as it is, expressed in the words 
which I have quoted, expired on September Ist, 1896, and I pre- 
sume that the agreement of April 11th, 1896, is held to support 
this. 

41, I have examined at random two cells of this battery, and 
find it to be in good condition at the present time. There is a 
little soft mud, no sign of sulphate, or of appreciable buckling. 
This kind of battery has a good reputation, but it must be clearly 
understood that it is not a permanent part of the plant, like a 
dynamo or steam engine, but it is necessarily subject to decay. 

42, Until recently the life of a storage battery was taken by 
makers and other optimists at about ten years. Actual experience 
showed that decay generally began to be felt after three or four 
years, and considerable renewals were necessary. Up till the last 
four or five years, a battery four years old and in good order was 
rare, but to-day makers guarantee to maintain batteries in order, 
under certain conditions, at about 5 to7} percent. The conditions 
are such that a guarantee is seldom entered into, and it is necessary 
that the battery should be to a certain extent under the supervision 
of the makers, 

43, In the document marked “ Annex, B.,” page 13, I find the 





following words:—“ These batteries are in Europe very often 
insured by the manufacturing firms in the following way. The 
owner of the battery pays a yearly premium—about 5 per cent. of 
the value—and the manufacturer guarantees to deliver the battery 
after ten years in the same condition and with the same efficiency 
as in the beginning. No doubt this insurance speaks favourably 
for the first-rate qualities of these Tudor accumulators.” 

44, As I do not suppose that the makers would enter into any 
guarantee whatever for the present battery, I venture to recom- 
mend that a sum equal to 124 per cent. be annually written off 
the value—£7803 6s.—of the battery. 

45. It must be observed that the contractors were doubtless led 
to recommend so large an outlay on the battery on the ground 
that the nature of the water power is such that it is convenient to 
use a small and constant amount of power, say, 200-horse power, 
for a considerable period, instead of a large and variable quantity 
for a short time. It is true that this is a convenient way of utilis- 
ing the water power, but when the total annual expenses of the 
electric light department are examined, taking into consideration 
the interest and depreciation on the hydraulic plant, I think that 
it will be found that water power used under the present condi- 
tions will not show a great saving over the cost of first-rate steam 
plant in this town. 

46. The design of the present plant, particularly in relation to 
the use of the battery, appears to me to be very inefficient. I 
use the expression efficiency here in its strictly engineering mean- 
ing, and I mean by it, the proportion of power expended to power 
realised and paid for. By the word inefficient I do not mean any 
defect of material or workmanship. Electrical inefficiency has 
been closely studied by English electrical engineers, and their 
methods are, in this respect, far in advance of electrical engineer- 
ing in America or on the Continent of Europe, where attention has © 
not yet been carefully paid to this matter. 

47, On the occasion of my visit to the generating station I found 
the electrical pressure was 690 volts, according to the voltmeter 
there in use. The pressure required on the consumers’ wires is 440 
volts, This represents a loss of 35 per cent. Besides this loss of 
pressure there isa smaller loss of current, being the difference 
between the charging and discharging of the battery. This loss is 
difficult to determine, and can only be estimated by careful 
balancing of the log sheets over a considerable period. It probably 
amounts to 15 per cent. under the circumstances in which the 
present battery is used. 

48. In the absence of any specification or guarantee, I do not 
think that the contractors can be held liable for any default in 
this respect. The loss of 35 per cent. is no doubt nearly a 
maximem. 

49, [am not in possession of statistics which enable me to cal- 
culate the actual loss thus experienced, but from information given 
to me by your electrical engineer, I understand that the annual 
generating expenses are about £4590, and that the plant, buildings, 
land, pipe line, and tail race cost about £84,965. Interest and 
depreciation on this at the low rate of 4 per cent. comes to 
£3398 12s., making together, say, £8000 as the cost of generating. 

59. On examining the log sheets for April 11th, 1896, I find that 
for the first three hours the average pressure was 687, the second 
three hours 630, the next 5} hours 604, and for the last 24 hours 
the generating pressure was 620. The pressure required on the 
the consumers’ premises is 440 volts. The losses were, therefore, 
36 per cent., 30 per cent., 27 per cent., and 29 per cent. for these 
periods respectively. Taking the average at 30 per cent., the 
loss for that day was at the rate of £2400 per annum. If 18 per 
cent. of this is due to the trunk main, and 2 per cent. to 5 per 
cent. to the distributing feeders and service wires, the remainder 
must be debited to the battery. Besides this loss, which is a loss 
of pressure alone, there is a loss of current already referred to. 


AIR WIRES. 

51. The most obviously unfortunate part of the electric lighting 
system of Cape Town is the overhead work in the streets, called by 
the contractors ‘‘air wires.” These wires and their poles cost 
£11,321 2s, 2d., and the contractors offered to lay all wires under 
ground for £28,500. 

52. Lam informed that the mode of fixing the insulators with 
sulphur was not suitable for the high summer temperature, that 
large numbers failed, causing serious mischief, and that your 
electrical engineer suggested another mode of fixing. I find that 
all the insulators, amounting to about 12,000, have been so re-fixed 
at the contractor’s expense. 

53. I consider the general appearance of the overhead work to 
be most unsightly and objectionable. Owing to the wide spans in 
many places, and to the strong winds, great difficulties have arisen 
owing to the striking together of the wires. This has given great 
trouble and had been likely to injure the apparatus in the dis- 
tributing station: it causes blinking of the lights, and might, if 
the wires broke, cause serious shocks and even fires. 

54. The striking of the wires together has been prevented in 
many cases by cross pieces of cai I consider these, and the 
feeder terminals, and the twisting of the wires from a horizontal to 
a vertical arrangement, to be very clumsy work. 

55. T consider that the way in which bare copper wires charged 
to considerable electric pressure are run close to balconies and 
other parts of houses to be dangerous. Such practice is contrary 
to the Government Regulations. These regulations are not retro- 
spective, but I venture to call attention here to them, particularly 
to Regulation No. 19. 

56. I am informed that gutta-percha covered wires were used in 
the arc lamp posts, and that the gutta-percha was softened by 
heat, and that after failure all such wires were replaced by another 
kind, by the contractors at their own expense. 








OPENING OF THE ENGINEERING WING OF THE UNIVERSITY COLLEGE, 
Bristol.—This ceremony was performed on November 4th by Mr. 
J. Wolfe Barry, C.B., F.R.S., President of the Institution of 
Civil Engineers. The new wing has been built owing to the large 
increase in the number of engineering students attending the 
college. It contains commodious drawing-office, lecture rooms, 
laboratory and workshop. The plant includes an experimental 
engine by Marshall and aes, of Gainsborough, a powerful Cromp- 
ton dynamo for lighting the college buildings in the evening and 
for transmitting current to the electrically-driven machinery in the 
daytime, an Otto and Crossley gas engine, and a testing machine 
by Joshua Buckton and Co. There is is also a well-equipped 
electro-technical laboratory. The engineering wing has been built 
and equipped in accordance with the designs and specifications of 
Dr. Ryan, the Professor of Engineering. 

Bic Guns In A GALE.—The U.S. North Atlantic squadron passed 
through the heavy gale of last month when on its way from 
Hampton Roads to New York. Most of the ships behaved well in 
the storm, but the crew of the battleship Indiana had an experi- 
ence they will not soon forget. Captain Evans gave an account of 
it, from which we take the following:—‘‘Soon after we left 
Hampton Roads, Monday, all four of the Sin. turrets broke loose 
at once from their gearing. That was about two o'clock in the 
afternoon. We went to work with 5in. hawsers to tie the guns up. 
We tied the two forward turrets together by binding the guns each 
to the other and fastening the hawsers to the bits, and managed 
the aft ones the same way. It was a very hard job. About two 
o'clock the next morning the forward ones snapped their hawsers 
and got loose again. The storm was then very severe, and the 
ship was rolling at an angle of 36 deg. The decks were flooded 
with water, and this, with the pitching of the ship, made working 
on deck very dangerous. To make matters worse, the forward 
13in. gun turret got loose, and those enormous guns began thrash- 
ing about in full command of the deck. We fastened a din. 
hawser on the 13in. gun, and it snapped like a cotton string. We 
finally caught the big guns with an Sin. hawser and tied them 
securely to the superstructure. It was an awful job, though, and 








we were in danger of being washed overboard every minute, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions gy our 
correspondents.) 


MOTOR CARS, 


Sir,—I observe that some readers have misunderstood my words 
in regard to the powder deposited in a Serpollet boiler entering 
the cylinder. I never intended to say that no other form of lubri- 
cation should be employed ; this may or may not be done. What I 
meant was, that the powder would do no harm. If a condenser 
is employed to partially condense the steam, oil lubrication might 
not be possible ; experiment only can prove this. oe | I take this 
opportunity to correct two errors in the Liverpool address :— 
‘©9290 kiloms. an hour should be 124 miles, not 14 as stated ; also 
24 kiloms, an hour should be 14°88 miles, not 16 as given.” 

DAVID SALOMONS. 

Broomhill, Tunbridge Wells, November 16th. 





WATER GAUGES. 

Str,—In yovr article on ‘‘ Water Gauges and Marine Boilers,” in 
your issue of November 6th, you say, “If the tube is sufficiently 
long to be packed at all, the rubber cannot get into it.” I think 
this remark would hardly apply in the case of the ordinary fittings 
used on land boilers. In many of these, if the upper stuffing-box 
be packed and its nut tightened first, the chances are considerable 
that the glass will be raised by the friction of the rubber ring till 
there is enough space between its lower end and the mounting to 
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allow the packing to be forced into the tube, thus obstructing the 
waterway. Of course, the bottom packing should be tightened 
first so as te hold the tube down to its seating, but in the hurry to 
replace a broken glass under steam, this is apt to be neglected— 
especially as it is rather more convenient to pack the upper box 
first—with the result that the bottom end of tube is partially or 
wholly blocked. 

To prevent this rising of the glass, a projecting fin—say hin. 
thick only, so as not to obstruct the waterway—might be formed 
on the cap at top of upper mounting, and in the lower mounting a 
recess for the end of the glass could be carried 4in. below the level 
of packing, instead of the tube end being flush or nearly fiush with 
the same as is usual. 

As will be seen from the rough sketch, this recess would allow 
the glass tube to rise some distance in case of its not being cut 
quite the right length, without there being any chance of the 
packing being forced into its waterway. Ido not know whether 
the above arrangement has been tried, but I cannot see why it 
should not give additional safety in a simple manner. Of course 
there are many water gauges with the rubber packing ring between 
the nut and the mounting, also with rings forced outward by the 
steam pressure, but the above remarks refer to the ordinary gauge 
with stuffing-boxes, of which so many are in use. y 

November 9th. 


4e Ue 





RAILWAY SPEEDS. 
Sir,—To read the letter of your correspondent ‘‘C.,” page 503, 


was absurd and ‘‘impossible,” I shall be pleased to hear from 
‘“*C.” any other cases of which he may know of ‘impossible 
booking.” It is a subject which is constantly engaging the 
attention of the Drivers’ Society and the men, and over fifteen years 
ago I attended at the Board of Trade to express the views of the 
drivers uponit. ‘*C,.” states that ‘‘ working books are given to 
conceal speeds.” Such a statement requires proof ; perhaps he 
will, therefore, give some gvod instances in order that they can be 
properly investigated. 

I have before me the working timetables of every railway in 
England, but fail to find any train booked on any part of the road 
at over 60 miles an hour. On the other hand, the Engine Drivers’ 
Society has reports from various lines that unless trains are run 
down certain inclines at 75 to 80 miles an hour the trains cannot 
keep time. I have been frequently asked to ride with some of the 
trains in question, and have timed miles in 44 seconds. 

The ‘invitation ” of ‘‘C.” appears absurd in which he asks me 
how trains keep time between Preston, Shap, and Carlisle. | 
would advise him to ride in the trains as [ have often done, be will 
then find that the engines go up the hill as fast as the drivers can 
force them, and run down the other side as fast as the wheels will 
go round—say about 40 miles an hour up and 80 miles down. | 
entirely agree with ‘‘ A.” as to the great delays which take place 
at stations ; the drivers run their engines well, only to have the 
time thrown away at stations. From London to Manchester 

certainly should be run in 3} to 4 hours, but this cannot be done 
so long as the 4} hours agreement between the three companies 
remains in force. CLEMENT E, STRETTON, 

Leicester, November 17th. 





TRACTION ENGINE WHEELS. 

Sir,—Mr. Summers calls attention to the fact that the Local 
Government Board have power to approve or to disapprove of new 
forms of wheels to be used on common roads. I venture to think, 
Sir, that the Local Government Board should disapprove of every 
wheel that is not a true cylinder, but with permission to have an 
elastic tire outside the stiff cylindrical rim of the wheel. The 
usual traction engine wheel, which has cross bars fastened on to the 
| rim, does immense damage to the roads. They catch hold of 

slight projections, and loosen the whole material of which the road 
is made, just as a workman can break it up with a pick by picking 
a small bit here, another bit there, until the whole is easily made 
loose with a few blows. The repair of the roads between Liverpool 
and Manchester will be enormous, and a gross injustice to the rate- 
payers if the Liverpool merchants carry out their threat to put on 
a constant stream of traction engines with heavily loaded trains 
of carriages behind to carry cotton and other imports from Liver- 
pool to Manchester, loading at the ship’s side in Liverpool, and 
delivering at the manufacturer's warehouse in Manchester, The 
driving wheel ofa traction engine is very different from the rolling 
wheel of a heavily loaded wagon or cart or carriage. The traction 
wheel pulls the road to pieces ; the rolling wheel consolidates the 
road, and wears it out very slowly. The horses’ feet, and not the 
wheels of carriages, are what wear out the roads at present. 

Penithon, Radnorshire. G. A. Hala, 











A NATIONAL RAILWAY MUSEUM. 


Sir,—There is no doubt the Government departments are 
moving in this matter, but it will, as usual, require an energetic 
show of public interest to induce the Treasury to open the public 
purse, 

The urgency of the matter may be gauged by the activity of 
the agents of foreign Governments, and I give two specimens. 
Last week some five tons of specimens of old rails, chairs, \c., left 
this country for Paris, including some of the years 1789, 1800, 
1830, &c., and also some of Oatram’s rails dated 1800, to whose 
name and rails we are indebted for the useful and familiar word 
“Tram.” This week the complete drawings of a firm of very old 
locomotive builders sail for Chicago, having been purchased by the 
very active United States relic hunter, whose dangerous name | 
carefully suppress. 

I think the idea of a great Railway Exhibition next year a very 
good one, and I am sure it would much interest the public, and 
be a good way of showing what a great deal of interesting old 
material is in this country; but it will result in further loss of 
precious relics unless a British museum of railway relics is a 
settled thing, and unless the railways and individuals patriotically 
determine neither to be seduced by apathy nor foreign gold. 

NorMAN D, MacboNnaLp, 
15, Abercromby-place, Edinburgh, 
November 15th, 





Sir,—In my last letter upon this subject, page 495, I mentioned 
that the question of a railway museum had been brought to the 
notice of the Government. I now beg to inclose a copy of the 
reply which has been received. 

[Copy.] 
Department of Science and Art, 
M. and D. No. 58,575, '96. London, 8. W., 14th November, 1896. 
S1r,—The Lords of the Committee of Council on Education have had 
before them your letter of the 7th inst., with reference to the formation 
of a national railway museum ; and, in reply, I am directed to state that 
their Lordships would be glad to be informed of whom the Committee 
of the proposed railway museum is composed, and how it has been 
constituted. 
I am at the same time to point out that the provision of the additional 
space required rests with Her Majesty's Treasury, and, therefore, my 
Lords, in submitting the matter to them, would wish to have an estimate 
of the amount of space which the National Railway Museum Committee 
think would be necessary. I am, Sir, your obedient servant, 

(Signed) A. J. R. TRENDELL. 

Clement E. Stretton, Esq., 

Saxe-Coburg House, Leicester. 


The names of the members of the Committee, and how constituted 
have been immediately furnished to ‘‘ My Lords,” but to estimate 


| still remain. 


————= 

Warrington, and he charges me with misleading. Now, I re 
that | was at the sale and the dismantling of ‘Tayleur’s place at 
Warrington, and I bought there a locomotive engine, which had sh 
used for years as a stationary engine, andif the same maching waste 
existence to-day it would be a very proper article to find a dla : 
in a national museum, = 

I notice that it is suggested that the Caledonian Company is ¢ 
be fasked to preserve one of its Sft. din. singles, and that Crees 
Works is to be asked for a 7ft. McConnell. Now, if such com. 
paratively modern engines as these are to have a place in thy 
museum, there are scores of others which have an equal claim. 
A museum of appropriate pretensions ought certainly to have two 
or three of the Edwin Berry type, which did such grand work op 
the London and North-Western Railway during the 1851 Exhibition 
Then, again, what about the Trevithick engines, which did ¢},, 
great bulk of the work on the London and North-Western Railway 
for something like thirty years. Ifsuch as these must have a place 
we would require a building as large as Crewe Works, : 

Referring again to the Preliminary Committee, I should not 
object to take a part, and render what assistance I can, and giy, 
it the benefit of my lifetime’s experience, but let us have it on a 
proper basis. W.B, 

Ashton-under-Lyne, November 14th. 





Sir,—I am pleased to learn from the correspondence in your 
columns that the project of a national museum of railway 
appliances is meeting with so much support. That resolute effort 
is necessary to extricate the nation from the quagmire of 
indifference in which it has hitherto been involved, the following 
incident will, I think, show. : 

In June, 1892, soon after the abolition of the broad gaugo, | 
lamented in the National Ubserver the widespread destruction of 
historical railway relics, which had shortly before come under ny 
notice, and proposed that the Great Western Railway Company 
should be approached, and requested to present to the South 
Kensington or other suitable museum one of the disused broad 
gauge express engines with its tender, and a specimen of Lrunel’s 
permanent way. The idea was taken up by Sir E. J. leed, 
Professor A. C, Elliott, and others, so successfully that oy 
February 18th, 1893, it was announced in the columns of the 
National Observer that the Great Western Railway had agreed to 
present, and the South Kensington Museum to accept, ‘‘an 
interesting collection of objects relating to the broad gauge, 
including the locomotive North Star.” That is nearly four years 
ago, but neither the North Star nor any of the other objects of 
interest have yet reached South Kensington, owing, | believe, to 
space being lacking there for their proper display. Surely no 
more convincing proof of the necessity of a special museum could 
be forthcoming. 

Being entrusted by the Mechanical Engineering Committee of 
the Edinburgh International Exhibition of 1890 with the formation 
of the Railway Court which proved such an attractive feature of 
that exhibition, I had, in 1889 and the early part of 1890, much 
communication with many of the railway companies, and was 
grieved to find that want of room at their works had led several 
of them, including the Midland, the Caledonian, and the North 
British, to break up all their earlier engines. ‘‘ Not a scrap left” 
was the expression used by one of them. The Caledonian ad- 
mitted having had the Dundee and Newtyle engine Earl of Airlie 
—built 1833—in its possession, but had broken it up for want of 
room. If this lack of spare space can be met in the future by a 
museum or otherwise, I am convinced, by my experience of railway 
directors and officials, that their co-operation may be counted 
upon to preserve the many valuable objects which fortunately 

It must not be supposed that indifference is charge- 
able exclusively to those who have it in their power to give. On 





| one occasion the engine of an historical Clyde steamboat was 


offered to a Scotch museum, and declined by the director on the 

ground that he had no room for “old iron,” 

Harlesden, London, N.W., ALFRED R, BENNETI, 
November 16th. 





A DIAGRAM PUZZLE, 


Str,—I have carefully read Mr. Wade’s letter concerning oir 
diagrams published on the 6th instant, and in reply have to say 
first of all, that the trouble does not ‘undoubtedly lie in the 
passage being throttled from the cylinder to the indicator.” I had 
the pipes examined previously to these diagrams being taken, and 
am satisfied that no obstruction exists or existed in that direction. 
Mr. Wade is sceptical of my statement that the cut-off in the 
high-pressure cylinder takes place about one-fifth of stroke, and 
places the cut-off at nine-sixteenths. The cut-off, I may say, in 
the low-pressure cylinder of this particular Corliss engine is 
definitely fixed to a certain amount, and in this case I have tried 
the engines with a cut-off arranged for Sin., 10in., 12in. and 14in. 
The diagrams illustrated were shown with a cut-off definitely 
fixed at 10in., which is sufficiently near to one-fifth of 48in. to be 
roughly so called. 

I entirely agree with Mr. Wade, ‘‘ that the increase of the back- 
pressure in the high-pressure cylinder, and the drop in the low- 
pressure cylinder at the point of cut-off, will be proportionate to 
the receiver capacity,” but only in the abstract. The receiver 
capaclty of this engine is ample, and diagrams taken during the 
last six years have shown no such characteristics as are evident on 
those recently taken. The receiver, of course, is very largely in 
excess of the volume of the high-pressure cylinder. 

Mr. Wade has appeared to me to give a very reasonable explana- 
tion of the peculiarities of the diagram, by suggesting that the 
by-pass must be partly open. The only difficulty about it in 
this connection is, that the engine is not provided with any by- 
pass, and a careful examination of all the valves does not reveal 
any evidence as to the existence of any cause which would allow 
of the leakage of steam past the valves, 

Your correspondent, a little farther down, seems to be dis- 


appointed at my not specifically stating the angles at which the 











the amourt of space that will be necessary to contain all the relics 
relating to railway history is a matter that will require great 
attention, and some little time must elapse before the Museum 
Committee will be in a position to form its opinion. However, 
this is only a question of detail, the point of importance being 
that South Kensington must be the location of the museum, and, 
as Mr. Charles Rous-Marten points out last week, ‘“‘ this removes a 
formidable difficulty.” 

On the other hand it should be mentioned that I have received 
letters from the chairman of the London and North-Western 
Railway, and from the secretary of the Railway Companies Asso- 
ciation, which clearly show that the companies wil] not form a 





one might suppose that ‘‘ the law of gravitation” was the cause of 
the Preston accident, but I entirely differ from that view. As 
proved in your article, page 407, the train was booked to leave 
Wigan and pass Preston, 154 miles, in 16 minutes, and to run to 
time was a perfect ‘‘impossibility.” Your correspondent ‘ A.,” 
page 503, expresses the opinion that the drivers were ‘‘ making the 
running in the wrong place.” 

I should like to ask botk ‘‘C.” and “‘ A.” if they are aware that 
drivers had been not long before the accident blamed for not 
passing Preston to the times booked, and that the guards had been 


required railway museum. 


national museum themselves, nor will they part with the relics, 

records, or details in their possession. 

Consequently it is to the Government and South Kensington 

Museum that we have to look for the formation of the much | t 

CLEMENT E, Stretton, | ¢ 

Saxe-Coburg House, Leicester, 
November 16th, 





Sir,—Referring to my letter on this subject which appeared in 


cranks are set to each other, although he does not appear to have 
suffered much from the point, as in his next sentence he says that 
the high-pressure diagrams clearly show that the cranks are at 
right angles. 


I am afraid J must say that, on the whole, Mr. Wade's reading 


of the diagrams has not been of much value; and I hope that 
somebody with a more intimate knowledge of Corliss gear may 
express an opinion as to their peculiarities. 


Trip GEAR. 
Glasgow, November 18th, 





LEYTON ELECTRIC LIGHTING STATION, 
Sin,—We notice your report in the current number of your es- 


teemed paper, and beg to inform you that we supplied and erected 


he whole of the constructional steel and ironwork, tanks, &c., for 
bis station. PEIRSON AND Co. 
121, Fenchurch-street, E.C., November 14th. 








AN extraordinary accident is reported from Tourcoing, 





instructed to record upon their journals the time of passing 
Preston. This very point was brought out at the Board of Trade 
inquiry, and the guard stated “that on passing Preston he looked 
at his watch, it was 12.15 a.m., and entered the time in his journal 
according to order ; the drivers had lost a minute between Wigan 
and Preston.” The facts prove that the drivers were doing their 
very best to keep time, but in spite of all they did, they would 
have had to answer for the minute lost, even if there had been no 
accident. My object in connection with the matter was to prevent 
the drivers being committed for manslaughter; that object was 


yours, 6th inst, I notice a letter from Mr. Stretton, at Leicester, 
and I see that he again claims to be the suggester of a national 
museum. This I object to in toto, and I may also say that I have 
a private letter from him asking me to allow my name to be placed 
upon the Preliminary Committee, and I am inclined to ask by 
whose authority this gentleman takes this step. 

In mine of the 6th inst. I claim to have suggested this subject 
to you, Mr. Editor, nearly twenty years ago, and I have suggested 
it to lots of old railway friends quite forty years ago; and I ask 
this gentleman to withdraw his statement. Further on in his 





attained. 
Having proved that the booking between Wigan and Preston 





letter, which appears November 13th, he finds fault with my state- 
ment where I said I was at the dismantling of Tayleur’s place at 


in France, says the st. /ames’s Gazette. A tubular boiler, 15ft. in 
height, was being conveyed through the town, sixteen horses 
drawing it. ‘Two men were on the car keeping the electric wires 
overhead clear of the boiler. On coming to a railway arch the 
men accidentally allowed the wires, fully charged, to come in con- 
tact with the boiler. There was immediately a terrible scene 
electrical connection being set up with the boiler and chains by 
which the horses were attached to the car. All the horses were 
struck down, several being killed and terribly burned. The work- 
men received violent shocks, from the effects of which some are 








not expected to recover, 









. 


























Dae 


pen 











Nov. 20, 1896. 


THE ENGINEER 





527- 








a 





MEKRRYWEATHER’S CESSPOOL EMPTIER 





MERRYWEATHER’S PNEUMATIC CESSPOOL 
EMPTYING APPARATUS. 

TuE accompanying illustration shows a complete apparatus 
for emptying cesspools, recently constructed by Messrs. 
Merryweather and Sons, Limited, London, for use at Pokes- 
down. The apparatus, as will be seen, consists of a tank or 
receptacle for sewage, with dome and connecting pipe for pro- 
ducing a vacuum in the receptacle. The tank is provided 
with a man-hole for cleansing purposes, and inlet and outlet 
sluice valves. A gauge-glass 1s also fitted, which gives indica- 
tion of the quantity of matter in the receptacle. The whole 
is mounted on strong springs and patent axles provided with 
four wheels, a driver’s seat and footboard are also fitted. 
The vacuum pump is of special design, to be worked by two 
men, of necessary power to create a vacuum in the tank. It 
is mounted on a platform and provided with four iron wheels. 
A flexible air-pipe is supplied for connecting the tank to the 
air-pump, and a similar pipe for the conveyance of the gases 
to the stove, where they are burnt. 








CAST IRON v. STEEL-TIRED WHEELS.* 
By R. P. C. SANDERSON, 

In the course of the regular and irregular work of a railroad 
mechanical office, questions of all kinds come up for decision: 
many of them can be settled at once as the proper course is 
obvious; others require some thought, and must often be decided 
by local conditions and circumstances, regardless of general truths. 
Every now and then a question comes up that cannot be answered 
as it should be without a great deal of thought and painstaking 
study, but it is too often the case that a decision is called for at 
once, and such decision is too often made for lack of time by a 
process of reasoning about as follows:—First: What is it going to 
cost per car or engine’ Easily answered. Second: Will it pay! 
Impossible to answer off-hand. Third: What does the A. B. and 
C. Railroad do? They do so and so, Fourth: Well, they are 
pretty safe people to follow, and we can’t go far wrong by doing 
as they do. Result: The practice on the road is followed by 
others where the circumstances and conditions may be altogether 
different, and costly improv ts and appli adopted because 
the fashion and fad has been started by one road copying another. 
“Well, if the D, E. and X. Y. Z. Railroad do it, we certainly 
will have to do it too; we must keep up with our competitors,” is 
too often the deciding argument. It is generally the case that 
those interested in the manufacture and sale of special new appli- 
ances that are ‘‘the latest thing,” are plausible talkers, have made 
a study of their side of the case, and when they call at the cftice 





unexpectedly present statistics and arguments in a most bewilder- | 


ingly convincing way, to the man who has never thought about 
the question betore and is unprepared to answer the charge. 

To yield, to try the new things, too often leads to extravagant 
expense; to regularly refuse is to shut one’s self up in a Chinese 
wall labelled ‘* no progress,” and to slowly become ‘‘obsolete,” ‘‘a 
back number.” One of these difficult questions that has cropped 
up unexpectedly again and again, and like Banquo’s ghost would 
not down, is the far-reaching one as to whether we should only 
use steel-tired wheels under passenger equipment cars and passerger 
engine tenders, or are the chilled Sanus good enough! Recently 
this question was forced on the writer’s attention by some articles 
and notices in the technical papers, which, if believed in and followed 
up to their natural conclusion, would lead one around to the steel- 
tired wheel-makers’ door for wheels for passenger cars, and neces- 
sitate the purchase and installation of wheel lathes at all the shops, 
Increasing the first cost and maintenance cost of the passenger 
train considerably, 

It is the direct interest of the steel-tired wheel men to magnify 
the danger to passenger trains from broken cast iron wheels. How 
often have we heard of a passenger train being wrecked or a 
passenger being hurt or killed by a broken wheel? A search 
through the newspaper records of accidents for 1895 showed that 
there were just twenty-two cases of wrecks or derailments, freight 
and passenger, caused by broken wheels in the year, while there 
must have been something like 9,720,000 chilled iron wheels constantly 
; Service under both passenger and freight cars during the year. 

*ference to the same record showed that during the year five 
ai lost their lives in wrecks due to ‘defective equipment,” 
which general heading covers a multitude of sins. I could not 
ascertain definitely that a single passenger had been hurt or killed 


in 1896 in an accident caused by a broken wheel on a steam rail- | 





road, and the number of arri ; 
have been close on 600,000" 000. s carried during the year must 


wheels, 1886 to 1894 inclusive :— 
1886 1887-1888 1889-1890 1892 1893 
Me ‘- : 48 28 87 46 48 33 
ile considering the question of relative safety, it is proper to 
Fee that the steel tired wheels are not the Sesteal pampeet 
or the broken wheel problem. 
on steel-tired whe 


1891 


89 


1894 


els will show records of very considerable per- 


fairly. ’ The following is believed to be a | 
y correct estimate of the number of accidents caused by broken } 
| 


Reference to the M. C. B. reports | 


tailway Union, show a considerable number of steel-tired wheel 
failures and some accidents from these, but the figures are not in 
such shape that comparisons can be made. 

In a published report of some experiments made on the Penn- 
sylvania Railroad, to ascertain the effect of heating the treads of 
chilled wheels, it is stated that chilled wheels of various makes 
were placed in the sand and molten iron poured around the tread, 
when it was found that a large proportion of the wheels so tested 
cracked and broke, while the wheels made at the Altoona 
Foundry would almost all stand this treatment without breaking. 
Incidentally it is elsewhere stated in a technical journal that the 
Altoona wheel mixture was :— . 


Charcoal iron ne Ao ae aC 80 per cent. 
Coke iron auetee Ge ‘ee, “ew lee we Tae eee —ae a 
Steel on “ae Meomragn se" lea ky ee ” 


Old wheels |. oa 


We do not know if the wheels which stood the test mentioned 
were made from this mixture, but we can assume that wheels can 
be made ata reasonable cost that will stand such a test at other 
foundries as well as at Altoona, and can be bought at a small 
advance in price, if we insist on having them and will pay for 
them, That a wheel in actual service will never be heated in such 
a manner as these test wheels were heated is reasonably certain. 
Reference to the report of the laboratory test of Brake Shoes Com- 
mittee in the M.C.B. ‘‘ Proceedings” for 1895, shows that in the 
freight tests, where the stops were made from aspeed of forty miles 
per hour, high enough for ordinary passenger train service in the 
country generally, that while the shoes got very hot, the wheels 
never became too hot to lay the hand on, and only after five stops 
in succession from sixty miles an hour did the wheels become hot 
enough to require cooling down. The writer has frequently d 
along freight trains coming to rest at the foot of a lo quin ant 
noticed the shoes smoking hot, and: has felt the wheels which had 
been braked down twelve miles of steep mountain, under 30 ton 
loads, to find that the wheel treads were not uncomfortably hot to 
the hand. It is believed that leaving a red hot brake shoe set 
against a standing wheel is very apt to cause cracked wheels, 
because the wheel where it is in contact with the hot shoe will of 
itself be heated up, and severe strains would be set up in the plates 
and ribs due to the local heating. 

Assuming that there are about 34,000 passenger equipment cars 
in constant service, and that the numbers of wheels in service 
under these cars—four and six wheel trucks—would approximate 
306,000 ; that a first-class chilled 33in. wheel weighs 6U0 lb., and 
that the average weight of the steel-tired 33in. wheels—see M.C.B. 
report of 1895—is Ib.—some of them weigh over 10001b.—this 
would mean that the difference in the weight of this many wheels 
alone, as between cast iron and steel-tired wheels, would be 
30,900 tons, which we would be burning coal to haul, at speeds up 
to and over 60 miles an hour, around the country. 

Now, as regards the running qualties of steel-tired x. chilled 
wheels, it is an indisputable fact that chilled wheels can be turned 
out equally true for much less cost, I have it on certain authority 
pers . costs to grind a pair of new 33in. wheels, mounted on the 
axle, for— 


Cents. 
i CO ee ae ee ee ee ee 
po a ee ee ee ee 
ea aaa) in Seo i a ee 
Re-grinding old wheels on the axle, average for labour.. 22 
Emery wheel worm away .. .. .. .. -. «2 «2 o 6 
Per pair 28 


And these wheels, when ground, are just as true as any pair of 
steel-tired wheels ever turned out of a lathe. 

Reference again to the report of the Committee on Brake Shoe 
Tests shows that the friction and loss of metal, where soft steel 
shoes were used on steel tires, was far greater than when soft steel 
shoes were used on cast iron wheels, The inference is perfectly 
plain that on curves the rail wear from the flanges of steel-tired 
wheels will be greater than from chilled iron wheels, making a 
harder palling train, and necessitating more frequent renewals of 
rails, which are expensive. 

Having touched on the questions of safety, weight, running 
qualities, and rail wear, let us look at the very important question 
of first and final cost. A really first-class chilled wheel, cast in 
contracting chills, can be produced from high-grade materials, 


| including royalties, at a— 


Dols. 
Foundry costof .. .. .. 4°60 each 
Or say at a selling price of 5°00 each 


Forapairofsuch .. .. .. 10°00 per pair 

Add for cost of grinding true .. “21 

Cost of the wheels when mounted, exclusive of 
axle and cost of boring .. eo «e+ ee 10°21 per pair 


We do not seem to be able to buy a really first-class article in 
the way of a steel-tired wheel for much under 50 dols. each, 
although some that mise well are offered at (turned) 40 dols. 
each ; two such, 80dols.; difference in favour of the ground cast 
wheels, 69°79 dols. per pair; for an eight-wheel car this is 


centage of failures, and reference to the Board of Trade returns | 279‘16dols. per car; for a twelve-wheel car, 418-74 dols. per car. 


for the English 





* Fro 
by Mr. R, P. C. Sanderson. 





railroads, and to the reports from the German | A reputable firm of steel wheel makers guarantee their wheels— 
ap | costing 50 dols, each new—for 260,000 miles ; the guarantee under 
n & Paper before the Southern and South-Western Railroad Club, | the 


aster Car Builders’ Association specifications for chilled 
wheels under the same service is 60,000 miles, 


’ The steel-tired wheels will average three and a-half turnirgs to 
make the 260,000 miles. 








Dols. 
First cost of a pair of steel-tired wheels, say.. .. .. -. 80 OU 
Cost of three and a-half turnings, shop handling and 
SORE co. Gace 63. ue ee Che th eran. pee 
Cost of three and a-half removals and replacements at 
60 cents oo. te lew er Gives 6h ae en as ee 
87°25 
Deduct value of scrap, say, 1108 Ib. at 8 dols. and 10 dols. ton 
GE TIE ck. ne | 146 2k. EM ens Ood, De aw, 8, 
Cost per pair of steel-tired wheels for 260,000 miles .. 82°41 


Exclusive of interest account. 260,000 miles represents about 
eight years and eight months’ average service. 

Assuming from the above that we would need to use four ard 
one-third pair of chilled wheels to make 260,000 miles, we have :— 








Dole. 

Cost of four and one-third pair of chilled wheels ground.. 43°91 

Cost of four and one-third replacements at 60cents .. .. 2°00 

46°51 

Value of scrap, say, 3020 Ib., at 10 dols. per ton of 2240 1b... 22°41 

Cost of chilled wheels to rum 260,000 miles .. .. .. .. 24°10 
Difference in favour of the chilled wheels per pair at the . 

end of 260,000 miles, say .. .. .. Sale 


Assuming that there are, as before-mentioned, 34,000 passenger 
equipment cars in constant service, and making allowance for tLe 
number of six-wheel trucks under a portion of them, the difference 
in the amount of money invested in the one item of first cost of 
wheels alone would amount to about 1,863,540 dols., and this docs 
not include the extra cost of stock wheels, machinery, &c. 
Reviewing all the above arguments which, while not pretending to 
absolute accuracy in some respects, are as correct as necessary, it 
seems proper to draw the conclusion that a really first-class 600 Ib. 
33in. chilled wheel, ground true, costing perhaps 30 cents to 
50 cents more than an average wheel, bought on rigid test and 
guarantee, especially marked and reserved for passenger service, is 
good enough for ordinary U.S. rail-roading. On motion, the paper 
was received and ordered printed in the minutes. 

Mr. Roberts, in the discussion, said: That is certainly a very 
interesting paper. It is in accord, however, with views I have had 
for a number of years. There is a matter which Mr. Sanderson 
might have included. I do believe that the use of steel-tired wheels 





brings about possibilities of accidents greater than that caused by 
cast iron wheels, because there is a greater neglect of caution in 
regard to the condition of the flanges. The inspectordepends on the 
strength, and often will not be particular to apply the flange gauge 
test. There is a tendency torun the wheels with flanges much 
sharper than is safe. The same is true of the passenger engines, 
and I believe a good many of the accidents, splitting switches, &c., 
are caused by neglect. That has been my experience—that we are 
neglectful in not taking them out when we would be more careful 
in the case of cast iron wheels. 

F. A. Weiss: I thank the President for his commendation of the 
cast iron wheels. We agree with him perfectly. 

Mr. Sanderson also read the following paper on ‘ Engine 
Boards,” illustrated by means of photographs and drawings, and 
samples of the various cards and holding devices :—In the « fices 
of many superintendents of motive power, superintendents of 
divisions, and master mechanics, engine boards can be found— 
no two of them alike. Some are extremely simple and corre- 
spondingly rude, others are tiresomely elaborate, requiring much 
time and care to keep them up to date. Most of the engine 
boards to be found through the country depend on pegs and tags 
for their adaptability. The pegs have to be changed from hole w 
hole as the location or assignment of the engine is changed, and if 
there are two hundred engines on a division, nearly all the pegs may 
have to be moved up a hole to make room for one other peg, 
representing an engine of low number, which has been ass‘gned to 
the division, or so as to close up the gaps caused by the with- 
drawal of engines from the particular division. In some cases the 
pegs are fixtures, and separate tags or cards are hung on them, 
showing the service and division; but if this is done, 1t becomes 
a laborious job to count up the number of engines on different 
divisions and classify them by service and condition. 

Another plan that has been followed is to use picture nails with 
detachable porcelain heads, the boards being stuaded with nails at 
intervals of lin. or thereabout in rows. The porcelain heads, which 
have the engine number and class painted on them, are shifted 
from nail to nail as required, the condition being shown by coloured 
tags under the head. This plan is open to the same objections 
that hold good with the boards with which movable pegs are used. 
A more elaborate plan, which is good but expensive, consists of 
making the board so that it consists of rows of square pigeon-holes 
of suitable size. In these holes cubes of wood, papier-mache, or 
rubber are placed—each cube represents an engine, the number of 
which is painted on all six faces of the cube, each face having also 
a distinguishing hieroglyphic or colour, representing a condition. 
Then the assignment or location of the engine can be shown by its 
position, and its condition by the marks on the face of the cube 
that is turned to the front. is style of board is by far the mcst 
generally useful yet described, but is expensive, and does not 
present a good appearance. There must always be a large number 
of empty pockets, which look like a half-fiilled honeycomb, and 
soon get full of dust. In addition to which, the cubes are clumsy 
to handle, and bulky to take care of; the information to be 
furnished is also limited to location and one of six conditions, 
nothing else can well be shown. 








ENGINEERING Society, Kine’s COLLEGE, Lonpon.—At a general 
meeting of the above Society on Tuesday, November 10th, Mr. 
F. H. Carter read a paper on “‘ The Electric Telegraph.” After 
mentioning the important part played by the telegraph in modern 
communications, the author dealt with the history of the earlier 
forms, from that of Simmering in 1809 to those of Steinbill, 
Wheatstone, and Morse in 1837, describing each in detail, and, 
after treating brie fly of the batteries used, spoke of the instruments 
in use at present, dividing them into (1) non-recording, such as 
the ‘‘ single needle,” ‘‘ sounder,” and ‘‘ dial” instruments, and (2) 
recording, including the ‘‘ chemical,” ‘‘ embosser and writer,” and 
‘* Hughes’ type-writing” machines. Mr. Carter also described 
relays, both polarised and wenn, and also the key generally 
used, and also explained Wheatstone’s automatic instrument. 
After explaining the principle of duplex telegraphy, the paper 
terminated with an account of cables and cable working. 


THE New TorPeDO Boats.—On October 6th the contracts for 
the new to: o boats for the United States Navy were awarded as 
follows :—To the Bath Ironworks, Maine, two 30-knot boats of 
230 tons displacement for 235,000 dols. each; these boats will. be 
180ft. long, 184ft. beam, 114ft. deep, 5ft. 34in. draught. To the 
Union Ironworks one 30-knot boat of 273 tons displacement for 
227,500 dols.; it will be 210ft. long, 203ft. beam, 144ft. deep, 6ft. 
draught. To Wolff and Zwicken, Seattle, two 22}-knot boats of 
117 tons displacement for 75,100 dols. each ; these will be 146ft. 
long, 154ft. beam, 10}ft. deep, 54ft. draught. To the Herreshoff 
Manufacturing Company one 22}-knot boat, and two 20-knot 
boats ; the 20-knot boats will be of 464 tons displacement, and will 
cost 37,500 dols. each; they will be 100ft. long, 12}ft. beem, 
3hft..draught, and 850-horse power. To Columbia Ironworks, 
Baltimore, and the Charles Hillman and Co., Philadelphia, one 
20-knot boat each for 49,000 dols. and 48,5(0 dols. respectively. 
These two boats will be alike, and have 65 tons displacement, 
1014ft. long, 124ft. beam, 4}ft. draught, and 850-horse power. It 
is reported that these 20-knot boats, so much slower and smaller 
than craft of this character now built by other nations, are of such 
dimensions that they can be sent through the canals to the great 








lakes if occasion should require it, 
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LAUNCHES AND TRIAL TRIPS. 


On Tuesday, November 17th, there was launched from the West 
Yard of Messrs. C. S. Swan and Hunter, Limited, for a well-known 
Liverpool firm, a steel screw steamer, 312ft. long by 42ft. 6in. beam 
by 23ft. 14in. moulded depth, built of the latest partial awning deck 
type, classed 100 Al at Lloyd's under special survey, to carry about 
4650 tons deadweight on a moderate draught of water. The vessel 
will be fitted with all modern appliances, including six steam 
winches and extra derricks for the rapid loading and discharging 
of cargoes. The engines of the vessel have been constructed by 
the North Eastern Marine Engineering Company, Limited, of 
Wallsend, and have cylinders 23in., 38in., and 6lin. by 42in. with 
two large single-ended multitubular boilers of 160 1b. working 
pressure. As the vessel left the ways she was named Saint Mary, 
by Mrs. W. Denton, of Newcastle-on-Tyne. 

On Monday last the official trial trip of the screw steamer 
Ardova, built at Blyth by Messrs. The Biyth Shipbuilding Com- 
pany, Limited, for Messrs, E, F. and W. Roberts, of Liverpool, 
was run off the measured mile between Whitby and Hartley, and 
notwithstanding the heavy sea running, the various trials of speed 
and other manceuvres through which the vessel was put were 
eminently satisfactory in every way. The Ardova is a highly- 
finished modern cargo vessel, 337ft. by 47ft. by 24ft. 10in. She 
has been designed to carry a large cargo on a small draught of 
water, and is fitted up both in the matter of machinery on deck 
for working the cargo and vessel, and also the accommodation for 
captain, officers, and engineers, in the most complete and up-to- 
date manner. The engines have been built by Messrs. Blair and 
Co., of Stockton, and worked most successfully throughout. 
After the trial the Ardova returned to Blyth to bunker, previous 
to sailing for Dantzic to load her first cargo for New York. The 
completion of the hull of the vessel has been under the superin- 
tendence of Captain Mathias, and the machinery of Messrs. Irwin, 
Atkinson, and Young. 

On Tuesday, the 10th inst., the steamer Chiriqui went for a very 
successful trial trip off the Tyne. This vessel has been constructed 
by Messrs. Wigham, Richardson and Co., at their Neptune Works, 
Newcastle-on-Tyne, for the West Coast service of the Pacific 
Steam Navigation Company, of Liverpool. The vessel is built of 
steel, 185ft. in length by 31ft. beam, and is rigged as a two- 
masted schooner. She has accommodation for twenty-two first- 
class passengers, the saloon and eleven state-rooms, &c., being all 
in deck houses on the promenade deck—a most comfortable 
arrangement for a vessel trading in the tropics. Under the shade 
deck, which extends almost from end to end, arrangements are 
made on the main deck and in the holds for carrying a large 
number of cattle. The engines and boilers, also constructed by 
Messrs. Wigham, Richardson and Co., worked on the trial trip in a 
most satisfactory manner, driving the vessel at a mean speed of 
nearly 11 knots. The owners were represented on the trial trip 
by Captain Conlan, their marine superintendent; and Mr. James 
Thompson, their superintendent engineer ; whilst the builders were 
represented by Mr. J. Denham Christie. 

On Friday last the s,s, Ekuro, a fine little steamer built to the 
order of the British and African Steam Navigation Company, 
Limited, of Liverpool, by C. S. Swan and Hunter, Limited. 
Walisend, was taken to sea for her trial trip prior to being handed 
over to her owners. This vessel, which has been built for the 
African coasting trade, is 185ft. between perpendiculars by 
25ft. 3in. by 12ft. depth moulded. She has a poop, in which is 
comfortable accommodation for a smal] number of first-class 
passengers, top-gallant forecastle for the accommodation of the 
crew, with shelter deck admidships, and is in every way com- 
pletely equipped for the trying trade in which she will be engaged. 
She will have a carrying capacity of somewhat over 600 tons dead- 
weight. The machinery has been built and fitted on board by 
Messrs. J. P, Rennoidson and Sons, of South Shields, and consists 
of a pair of cylinders 23in. and 4(in. in diameter by 26in. stroke, 
worked by a large steel boiler, the whole being specially adapted 
for hot climates. The owners were represented on the trial by 
Mr. Jobn Steel, the company’s marine superintendent, and Mr. 
Campbell, who locally superintended the construction of the 
vessel; the builders by Mr. E. W. De Rusett, and the engine 
builders by Mr, J. M. Rennoldson. The vessel was satisfactorily 
tried on the long run between Cullercoats Church and Newbiggin 
and back, when an average speed of 94 knots was attained, the 
machinery and various appliances working in a most satisfactory 
manner. The vessel left for Liverpool immediately afterwards. 

The s.s. Dresden is 302ft. long, 38ft. beam, and 16ft. 6in. depth 
of hold, and she is built with a long partial-awning deck and poop, 
and a raised forecastle, under the former of which are situated the 
first-class dining saloon, ladies’-room, state-rooms, lavatories, and 
the accommodation for officers, together with pantries, bar, galley, 
&c, On the lower decks, and entirely forward of the machinery 
and boilers, are the first-class state-rooms, with separate compart- 
ments for ladies where desired ; and in a large deck-house on the 
awning-deck are the saloon entrance, state-rooms, and captain’s 
room, with a spacious trunk skylight for light and ventilation to 
the saloon. The total number of first-class passengers provided for 
is 226, and the whole of the fittings and equipment for these are of 
the most modern and complete description, every detail having 
been carefully considered which might add to the comfort of the 
passengers, and the arrangement is generally the same as in the 
s.s. Vienna, the last vessel placed on the Hook of Holland and 
Harwich service, including a handsome special state-room, intended 
for the accommodation of distinguished passengers. An efficient 
system of fan ventilation is adopted, so as to obtain a most ample 
supply of fresh air to the various spaces, and steam coil stoves are 
provided for heating the vessel throughout. The second-class 
accommodation is also of a very comfortable kind, and situated in 
the poop and after ‘tween decks for 120 passengers. The vessel will 
be schooner rigged with two light pole masts, to which will be fitted 
Tate’s patent derricks and gear for the rapid handling of cargo and 
baggage, in addition to three powerful steam winches. In the 
tween decks forward, provision is made for the carriage of horses. 
Water ballast for trimming purposes is fitted, and the equipment 
of boats will be stowed on a boat deck overhead, which will afford 
rain shelter for passengers, besides forming a convenient promenade 
on top. There are two sets of triple-compound engines of high 
power, specially designed for this service, and steam is supplied by 
five large steel boilers. For use in calm weather, and to insure a 
good supply of air to the furnaces, large fans are fitted in an air- 
tight tlat extending over the boiler space. The speed which the 
Dresden is expected to attain is 18 knots, 

On Wednesday, the 11th inst., the s.s, Trunkby, the first of 
what are known as Ropners’ patent trunk vessels, was taken from 
Stockton to sea for her trial trip. A numerous company was on 
board, including many local shipowners and leading experts, 
representing all branches of naval architecture, who expressed the 
highest praise and appreciation of tnis important departure in the 
design and construction of cargo vessels. e steamer’s behaviour 
and appearance at sea was the subject of general admiration. In 
this design of vessel there is an absence of the castellated appear- 
ance—which is given to vessels having high deck erections such as 
full poop, bridge, and forecastle, with breaks between each—the 
navigating deck being continuous and unbroken all fore and aft. 
There is the same area of weather deck as is customary in ordin- 
nary vessels ; this is of importance when considered in tion 
with the carrying of deck cargoes, and the trunk no doubt adds 
materially not only to the strength of the ship but to the comfort 
of the crew. In short, in this class of vessel there are all the 








advantages of the ordinary type both in hull and decks, whilst at 
the same time the cargo capacity is largely increased. In the 
development of this type of vessel great attention has been given 
to the modes of access to the vital parts, such as the accommoda- 
tion and the engine-room, the companions and doors to such places 
being arranged to lead off from the high navigating deck. Should 
it be advantageous from an owner’s point, of view for a particular 





trade or for other reasons, these vessels can be built so that the 
poop, bridge, and forecastle may not be the full width of the 
vessel, while still retaining all the advantages of the trunk. This 
steamer has splendid measurement capacity, and also carries a very 
large deadweight cargo on a very low net register tonnage ; her 
cubical capacity equals 133ft. per net register ton, and her dead- 
weight capacity is about 300 tons more than one of the new and 
improved partial awning decked vessels of the same net register 
tonnage. The builders have orders for several similar steamers 
from experienced owners on the Thames, Clyde, Tees, Norway, 
&c. The dimensions of the Trunkby are 300ft. by 45ft. by 22ft. 2in, 
moulded, and she has the usual outfit of steam winches, steam 
windlass, steam and hand steering gear, &c., while she is not 
encumbered with sails and rigging, her masts serving more as 
derrick .osts than for sail propulsion. Her engines are by Messrs. 
Blair and Co., Ld., and worked smoothly on the trial trip, giving 
an average speed of twelve knots with seventy-four revolutions, 
and ten knots with sixty-two revolutions. The following are — 
the advantages claimed for this type of steamer, viz.:—A g 
carrier of measurement and deadweight cargoes ona light draught, 
well adapted for carrying timber, stowing a winter deck cargo in 
the trunks, easily and cheaply converted into a cattle boat, no 
shifting of cargo, self trimmer and feeder, clear holds without 
"tween decks, working deck 7ft. higher out of the water than an 
ordinary deck, ensuring more safety to hatches, has greater strength 
and stability, and more buoyancy than steamers of the old type. 








THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Bustyess in this district continues to be of a very ateteties and 

encouraging character. At Birmingham Exchange to-day (Thurs- 

day) iron and steel masters reported all the large works as fully 
engaged, and prices as showing a very encouraging upward 
tendency. 

In finished iron the marked bar makers are busier on the £7 
basis ; merchant bars realise £6 to £6 10s., and common unmarked 
bars are quoted at £5 15s. to £6 5s. Black sheets show a gratify- 
ing recovery in values. Negotiations are a-foot for a combination 
among the members of this trade, with a view to securing better 
prices. Since the beginning of this month, demand in this branch 
has largely expanded, and manufacturers contend that the low 
prices prevailing of late have not yielded a fair margin of profit. 
Doubles are now quoted £6 12s. 6d. to £6 17s. 6d., an advance of 
2s. 6d. on recent rates, which is being generally secured ; while 
lattens are £7 10s. to £7 lis. Gas tube strip is £5 17s. 6d. to £6 ; 
hoop iron, £6 5s, to £6 10s.; angles are £5 15s, to £6 ; stamping 
sheets, £9 10s. to £10; thin strip, £6; nail rod, £6 10s. to £6 15:.; 
and galvanising sheets, ordinary quality, 24 gauge, are £10 5s. to 
£10 10s., f.0.b. Liverpool. Strong hopes are entertained that when 
the next cflicial examination takes places of the selling prices of 
finished iron, the returns may show an advance of wages to be due 
to the iron workers. 

Steel is in very strong call at advanced prices. Siemens billets 
are £4 15s. to £5 5s.; Bessemer blooms and billets are £4 12s, 6d. ; 
steel bars are £6 to £6 10s.; sheets are £7 ; and angles and girders 
£6 for large sizes to £6 15s. for small. Structural steel work is 
in good demand. One local maker has booked orders for the 
supply of 8000 tons, and this is said to be not a very exceptional 
case, 

Pig iron manufacturers are mostly in the satisfactory position of 
having sold their output to the end of the year. Several have 
withdrawn their quotations, and are ‘‘ going low” until they judge 
the market has reached its highest point before re-opening their 
beoks to orders. Consumers find 1t impossible at present to place 
forward contracts except at materially advanced rates, Midland 
qualities of pig iron are very strong. Northamptonshires are 
quoted 42s. to 43s.; North Staffordshire and Derbyshire 44s. to 
15s.; Lincolnshire, 46s.; and hematite, 58s. to 60s. Staffordshire 
all mine is 52s. 6d.; part mine, 42s, 6d.; and cinder, 37s. to 38s. 

The town installations of water gas plant which the Birming- 
ham Corporation have for some time past been erecting at their 
Windsor-street and Saltley Gas Works, are now nearly completed, 
and a description of the plant is possible. The work has been 
undertaken by the Economical Gas Apparatus Construction Co., of 
Toronto, and has been carried on under the direction of Mr. Merry- 
field, one of the inventors, subject to the supervision of Messrs. 
C. Hunt and H. Hack, the engineers to the Gas Committee. A 
visit to the Windsor-street plant reveals an arrangement of buge 





originally given, and this comment with an outlay of £130,000 
which would have been involved had coal gas plant to be provided 
of equal capacity. 

It is now possible to give details of the South Staffordshire 
Tramways Amalgamation scheme. The project is being under. 
taken by the British Electrical Traction Company, of London 
who, besides the Staffordshire proposal, have, it is now announced. 
seven other Bills of a similar character to promote in different 
parts of England. The object of the formation of the company is, 
it is explained, for the purpose of constructing and working tram. 
ways in all parts of the country and using electricity as the motivo 
power. The overhead system is to be employed, and the only place 
in England where the underground system is used is at Blackpool, 
The Staffordshire scheme involves a Bill to Parliament for tho 
purpose of uniting the whole of the South Staffordshire, Wolver. 
hampton, Dudley, and Stourbridge districts by buying up the 
present steam systems, and connecting them under one compre. 
hensive electrical scheme. The gauge is to be made uniform 
throughout, 3ft. 6in. lines being substituted wherever 4ft. Sin, 
roads exist, and if the project is carried out in its entirety it means 
the expenditure of near £1,000,000. The electric power will be 
generated at one or more central stations, and cars are to run every 
ten minutes, by which means the syndicate hope to convert lines 
that are at present unremunerative into paying concerns. New 
branch lines are to be constructed in several directions, and the 
cost of re-constructing the present lines is put down roughly at 
£5000 per mile, independently of the electric plant. The chief 
engineer to the new syndicate is Mr. Sellon, and the company 
proposes to apply for twenty-one years’ licences, in consequence of 
the large outlays which it will incur. 

The Birmingham City Council have this week resolved upon the 
expenditure of £10,143 in providing an electric lighting installation 
in the new meat market. Crossley’s gas engines giving 200 revo- 
lutions per minute are to be nsed for generating purposes, and a 
five years’ guarantee is to be given with them. 

An application is to be made to the Light Railways Commis. 
sioners under the provisions of the Light Railways Act of 1596 
for power to construct a light railway between Cheltenham and 
the small rural town of Winchcomb. The project originated in 
the mind of a visitor to Cheltenham, Mr. Thomas Nevins, who has 
had great experience in connection with electric tramways in the 
United States, and who is now residing in Ireland. About twelve 
months ago Mr. Nevins approached the a with a scheme 
for or up the Cleeve Hill to the public by means of an electric 
tramway 2} milesin length. His scheme was, however, considered too 
restricted, and after visiting Coventry and Bristol to inspect the 
electric tramways there, the Corporation drew up an amendci 
scheme of nine miles in length, of which two and a-half are in the 
borough, and which in addition to connecting the Midland and Great 
Western Railway stations and reaching Cleeve Hill, passes on to 
Winchcomb and the adjoining neighbourhood. ‘This scheme, with 
some minor alterations, has since been accepted by Mr. Levins, 
who now, however, proposes to substitute a light railway in place 
of the tramway. As regards the gauge of the new line, this has 
not yet been definitely decided on, but the general opinion seems 
to be in favour ofa broad gauge of 4ft. 84in., in preference to the 
narrow gauge of 3ft. 6in., safety being the main point to be con- 
sidered. In the event of the project being carried through, the 
Corporation of Cheltenham will in all probability find a good 
customer for electric power in the new company at their already 
very successful electric light works. The total cost of the under- 
taking will be about £70,000, and the construction will occupy 
about twelvemonths, 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


Manchester.—The outlook of trade in this immediate district is 
in the direction of a decided upward move in prices, conditions all 
being in favour of producers, and manufacturers being in the 
position to secure further substantial advances, both on pig and 
finished iron, In the first place, pig iron makers have already 
booked orders sufficient to take away the bulk of their production 
for some time to come, whilst finished iron makers, who have becn 
compelled to pay steadily increasing prices for raw material, have 
also been selling freely at their full rates. This has not been 
brought about by any temporary spurt of buying, but by continued 
activity in ali the principal iron-using industries, and with no 
present prospect of any diminution in the large requirements for 
actual] consumption, there is every possibility that next year may see 
prices considerably higher than they are now, and that in the 
meantime, whilst users are working cff the supplies they have 
already bought, prices will go on hardening. ‘This prospect is 
ily inducing extreme caution on the part of both pig and 





wrought iron cases resembling vertical boilers, and cx ted by 
tubes. Standing forward in the group are two of these 
structures rising to the floor above—a height of about 15ft. They 
are slightly oval, their longest diameter being 12ft., and the shortest 
10ft. In the inside they have a thick lining. of fireclay material. 
The first of these structures is the generator, and is simply a huge 
pile of burning coke. By turning on the air blast for five minutes 
this body of fuel is brought to a great heat, the ‘‘ producer gas” 
passing from it into the second cylindrical structure, and heating 
its fireclay walls and an arrangement of baffle bricks to redness. 
At the end of the five minutes the blast is shut off, and all air 
excluded from both structures, and steam is then admitted for 
seven minutes. The steam in passing through the burning coke is 
decomposed, the coke is oxidized, and there passes off at the other 
end a mixture of hydrcegen and carbonic oxide, a gas that wili burn 
with great heat but which gives no light. Its illuminating 
qualities are imparted to it in the sevond cylinder —or 
‘*carburetter ’"—where, in passing through, it meets with three 
sprays of heated petroleum. The petroleum used is of a heavy 
and crude form, known as Russian solar distillate, the specific 
gravity of which is nearly eighty. There appears to be a ready 
affinity between this spray and the water gas, while the super- 
heating of the mixture in a further cylinder upon the flow above 
converts it into a permanent or fixed gas. Seven minutes run 
deadens the coke, and produces for a single convertor about 
10,000ft. of gas. Tke heat of the coke has then to be renewed. 
The process of tlow and steam can be kept on constantly, except 
for an interval of about one hour out of the other twenty-four. 

The whole process presents an immense contrast in the matter 
of cleanliness to the retort, which is its counterpart in the plant for 
the production of coal gas, but after manufacture the water gas 
has to go through a purifying process akin to that needed for coal 
gas. After purification it is stored in a separate holder, from 
whence it is drawn to the storage gas holders, where it is mixed 
with the coal gas. When the duplicate plant at Windsor-street 
is in operation, it should yield two million cubic feet of gas per 
day of twenty-four hours, or about a‘quarter or a fifth of the 
average output of the Windsor-street Works, while the further 
extension, for which room is provided, will bring up the capacity 
to a third of the output. A similar proportion will hold good in 
connection with the installation at the Saltley Works. Two 
Babcock and Wilcox tubular boilers, each of 125 nominal horse- 

ower, are provided at the Windsor-street Works, and two further 
aon will be erected in the event of extensions of output. The 
machinery consists of two Tangye engines driving two Sturtevant 
fans and a pair of gas exhausters. Space is also provided here for 
an increase in these appliances. 

It is principally to enable the gas department to cope with the 
winter demand for gas that resort has been had to the help of 
water gas. The new manufacture has, however, the further 
advantage of being an extremely convenient means of regulating 
the illuminating quality of the gas. By increasing the quantity of 
oil, the water gas can be made with as high an illuminating power 
as thirty candles, and this can be used for enriching coal gas of a 
comparatively low standard. The cost of the present installation 
will it is agreeable to know, be within the estimate of £60,000 








finished iron makers, in committing themselves to any forward 
engagements, and there is a general disinclination to book for 
Saivtes into next year, except at some substantial advance upon 
current rates. The iron market here continues the strong 
upward move reported of late. Since last week there has been 
a further advance on most brands of pig iron of quite 1s. 
per ton, and in some cases ls, 6d., several of the principal 
makers who supply the district being so heavily sold that they are 
ractically quoting what are intended to be prohibitive rates. 
vancashire pig iron makers have not officially advanced their quota- 
tions, but they are not cffering in the market. Lincolnshire has 
been put up to 45s. 6d. for foundry, and 44s. for forge, net, with 
Derbyshire foundry varying in price, and 50s. delivered here about 
the basis, but makers of the above brands have really little or 
nothing to sell. Good foundry Middlesbrough is now quoted 
49s, 4d. to 49s, 7d. net, delivered by rail Manchester, with Eglinton 
and Glengarnock about 52s. 3d., and Gartsherrie 55s. 6d. net 
panyt cash, delivered Manchester Docks, At the prices now 
eing quoted in the market there are very few large buyers, 
most of the principal users being well covered ; but a good deal 
of inquiry is coming forward both from the smaller users ard 
merchants, who, in one or two instances, are reported to be 
heavily oversold, and, at anything like late quotations, considerable 
transactions could be put through. Makers, however, are holding 
aloof from the market, with merchants exceedingly cautious, and 
the full rates have to be paid on any sales that are made. 

In the finished iron trade makers have so far only partially 
followed the further upward move in raw material ; but they have, 
for the most part, been booking so heavily at their full rates that 
they are in some cases holding out for an advance upon any 
further business, Lancashire bars are still obtainable at £5 15s.; 
but £5 17s, 6d. is now the minimum selling price in one or two 
instances, with £6 quoted for delivery into next year. Sheets 
are rather stronger, £7 5s, to £7 10s. being now about the 
average figures, with hoops unchanged ; but a further advance 
in these, following the upward move in bar iron, is talked of, 
notwithstanding the demand just now for hoops is anything but 
active. 

A continued hardening tendency in prices is reported in the 
steel trade, Hematites have shown a substantial advance, good 
foundry qualities being now quoted 59s. to 60s., less 24, with stcel 
billets firm at £4 17s. 6d. to £5 net cash, bars £6 up to £6 5s., with 
boiler plates ranging from £6 10s, up to £7, delivered in this 
district, ; 

In the metal market there has been a further upward move 10 
prices, advances of {d. per pound being now announced on brass atd 
copper wire and rolled metal, and there is an active business 
stirring at the full rates, the advance having in no way checked 
the demand. List rates, delivered Manchester district, are now 
as under :—Solid-drawn brass boiler tubes, 7d.; surface condenser 
tubes, 84d.; copper tubes, 8)d.; brazed copper gas and steem 
tubes, 8}d.; brazed brass gas tube, 7#d.; brass wire, 64d.; coppet 
wire, 7}d.; rolled brass, 6d. per pound, 

In the engineering trades I hear of a large quantity of new work 
still to come forward, and with peastionlly all branches already 
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ed there is every prospect of continued activity in most 
de I ae well over Tot pou. The further returns I have 

Peved since last week from the trades union organisations show 
e eontinued decrease in the number of unemployed members on 
pos books. The Amalgamated Society of Engineers has now only 
91 per cent. on benefit, whilst in the Manchester district there are 
geo than one 1 per cent. of the local membership on out-of- 
pil support. In the Steam Engine Makers’ Society, the list of 
vember on donation also represents about 1 per cent. of the 
membership. The reports received as to the state of trade con- 
tinue very encouraging, activity being fully maintained in all 
departments, whilst the wages disputes in various districts are 
being gradually settled. os a 

At a meeting of the Manchester Association of Engineers held 
on Saturday, Mr. G. H. Kenyon, of Dukinfield, read a paper on 
“Ropes and Rope-driving,” and, referring to the construction of 
pulley grooves, remarked that the most effective method was to 
make them with straight sides, at an angle of 40 deg., and of 
sufficient depth to prevent the rope reaching the bottom, or the 
curve with which the groove terminated. On no account should 

rooves with curved sides be used, as it was impossible for the 
ropes to bed themselves, and they became restless and rolled round 
in the attempt, and were not so effective as when kept to one 
position, in order that they might wear down to the shape of the 
grooves. As to the relative size of pulleys, it was generally acknow- 
ledged that ropes should never be run upon pulleys of less than 
thirty times their own diameter, and he thought the best results 
would follow when the smallest pulley was fifty times the diameter 
of the rope. For some reason or other electrical engineers always 
drove down upon pulleys out of all proportion to the size of the 
rope pont ot and when difficulties arose argued that the fault 
lay in the ropes, that rope-driving was a failure, and that they 
would be obliged to adopt direct driving. Dealing with the 
different methods of driving, Mr. Kenyon observed that, whilst it 
might be safe to advocate forward driving generally, « ¢ , with slack 
over the pulleys, he feared he should be compelled to recommend 
another method for horizontal and down-driving particularly, and he 
had in mind quite a number of cases where back-driving had been 
adopted perforce, with the very best results. Mr. Alfred Saxon 
observed with respect to the angles of grooves that a little latitude 
might reasonably be allowed, and a variation between 40 deg. and 

1) deg. was, he thought, quite permissible. As to the relative 
siza of the pulley and rope, this was a matter to be decided upon 
according to circumstances. The president — Mr. Nasmith — 
remarked that the revolving of the rope in the groves was not, in 
his opinion, such an alarming result as had been suggested, and 
except in extreme cases there could be no wear which was at all 
detrimental to the ropes. 

The Manchester Association of Students, in connection with the 
Institute of Civil Engineers, inaugurated their winter session by 
a very successful meeting last week, which was attended by 
several well-known representative engineers of the district, and 
Mr. ©. S. Allott, M. Inst. C.E, the President, delivered an in- 
teresting address, dealing with improvements in bridge construc- 
tion, and the modern machine tools now employed in the above 
class of work. The Association has prepared an admirable 
syllabus of papers for the ensuing winter, in which quite a variety 
of subjects are to be dealt with. 

Throughout the Lancashire colliery districts the pits are now all 
running full time, which is practically five days, with many of them 
kept on six days per week, and in the better qualities of round 
coal the present output is moving away freely, with the advance 
reported at the commencement of the month not only fully 
maintained but—although it is not yet actually general—a further 
hardening in some directions, and prices all through may now be 
said to have recovered from any reduction on list rates during the 
summer, whilst in some instances there have been actual advances. 
Steam and forge coals are in fair demand, but supplies are still 
ample, and although better prices have been got, the advance has 
not been so general as on house-fire qualities, 6s. 6d. remaining 
about an average figure for ordinary steam and forge coal at the 
pit mouth. Engine fuel is rather more plentiful in the market, 
but is maintaining late rates, which average about 33s. 6d. for 
common, 4s. for medium, up to 4s. 6d. and 5s. for the best sorts. 

For shipment there is a continued active inquiry, with advanced 
prices readily obtainable, 7s. 9d. to 8s, 3d. being the average 
figures for ordinary steam coal, delivered ports on Mersey. 

The adverse judgment given in the Bradford County-court, in 
the action brought by the Midland Railway Company against 
Messrs. Jabez Cole and Co., to recover extra charges for siding 
rents, and which was defended by the Manchester and Northern 
Counties’ Coal-Traders Association, has resulted in the railway 
companies deciding to postpone, sine die, any further proceedings 
against members of the above Association, pending an appeal 
which the Midland Railway Company is making to a higher Court. 
In the meantime the Manchester and Northern Counties Coal- 
Traders’ Association is actively collecting evidence for the comple- 
tion of the case to be put before the Board of Trade, with regard 
to the extra charges for siding rents which the railway companies 
are endeavouring to enforce. 

Larrow.—The hematite pig iron trade is steady and firm, and the 
market during the week has shown increased strength and activity. 
Business in Bessemer qualities of iron is active and makers are 
busy all round, The output would doubtless be increased, but for 
the difficulty of getting supplies of iron ore, which are in very 
active demand for best sorts. These are quoted net at mines at 
l4s, per ton, while ordinary ore is at 10s. per ton. Spanish ores 
are still being imported to supplement the supplies of local ores. 
Pig iron is firmer and higher in price, and warrants are quoted at 
51s. 14d. net cash sellers, 51s. 1d. buyers. The price of makers’ 
iron is at 51s, to 51s, 6d. net f.o.b. usual ports. Stocks during the 
week have been slightly increased, 135 tons having gone into 
warrant stores. There is now in stock 298,705 tons, or an increase 
of 9530 tons since the beginning of the year. 

The steel trade continues to show much life and activity, and the 
mills are all very busily employed. Heavy rails are in good 
inquiry, and makers are busy on orders representing deliveries well 
forward, All the mills are employed, and makers can see their way 
to continued activity for a long time to come. No change can be 
noted in prices, which are steady at £4 10s. per ton net f.o.b, The 
trade doing in all classes of shipbuilding material is well main- 
tained, and plates, sections, heavy castings, and other require- 
ments are in very full demand. All other branches of the steel 
trade are busily employed and well furnished with orders. 

Shipbuilders and marine engineers remain very busy, but new 
orders are needed to maintain the activity of the several depart- 
ments. New business of some importance is being negotiated. 

_ The coal trade remains very quiet, and although the consump- 
tion is fuller than of late, the competition for orders is keen, and 
prices are consequently low. 

The Kelvin Partington Chemical Wood Pulp Company has 
declared a dividend of 10 per cent, on the past year’s working. 

_ Shipping returns show that the exports of pig iron from West 
Coast ports during the week reached 7240 tons, as compared with 
8114 tons in the corresponding week of last year, a decrease of 874 
tons, The total exports this year of pig iron represent 284,946 
tons, as compared with 265,453 tons in the corresponding week of 
last year, an increase of 19,493 tons, The shipments of steel last 
week were 6805 tons, as compared with 8212 tons in the corre- 
sponding week of last year, a decrease of 1407 tons. The total 
exports of steel this year represent 424,362 tons, as compared 
with 331,947 tons in the corresponding period of last year, an 
increase of 92,415 tons. 


fully 








THE SHEFFIELD DISTRICT. 
(From our own Oorrespondent.) 


1 REPORTS as to the condition of the coal trade in the South York- 
Shire district are more satisfactory. Best qualities of household 





fuelare in good demand, the call recently for the best qualities 
having been exceptionally good. Seema South Yorkshire coal- 
owners have succeeded in obtaining an advance of 6d. to 1s. per 
ton, and there is every prospect of higher quotations being current 
in December, The pits producing the better sorts are making full 
time. A large portion of the output is leaving the district, and 
stocks are being considerably reduced. Several local disputes are 
still pending, but no collieries are idle from strikes just now. The 
questions of railway rates to Hull and terminal charges for coal 
have lately been raised; as yet nothing of any great importance 
has resulted. The house coal trade for distant markets is in a 
decidedly improved state, business being large, and the demand 
still on the increase, London is taking a better tonnage by both 
railway routes. The action recently taken with regard to merchants’ 
prices seems to have little effect in this part of the coalfield, sales 
being readily transacted, and the general advance on the month 
fully maintained. Quotations run as follows :—Best Silkstones can 
be bought at from 8s, 6d. to 9s. 6d. per ton; Barnsley house in 
steady demand at 7s. 6d. to 8s. 6d. per ton ; seconds realise 6s. 6d. 
to 7s. per ton ; Flockton is sold at 7s. to 83, per ton, while thin 
seam only makes 6s. 6d. to 7s, per ton. The end of the export 
season naturally tells upon the steam coal trade, in which there 
has hardly been so much doing of late. Considering the time of 
the year, however, business is very good. Both Hull and Grimsby 
are taking an average tonnage, and locomotive fuel is quite in 
average demand by the principal railway companies, On contract 
account prices have a hardening tendency, and in some instances 
an advance of 6d. over the contract rates is reported. Barnsley 
hards range from 6s, 6d. to 7s. 6d. per ton ; secondary sorts from 
6s. per ton. In gas coal there is now a very brisk demand at 6s. 
to 7s. per ton. Good nuts make from 7s. to 7s. 6d. per ton. A 
better trade is also to be noted in manufacturing fuel, values bei: 
generally maintained. Small nuts, 4s, 6d. to 5s. per ton ; aoa 
slack from 3s, 3d. per ton ; pit slack from 2s, 6d. per ton ; smudge 
from 1s. 6d. per ton. Coke continues to improve, there being 
still an excellent demand for North Lincolnshire and Northampton- 
shire. South Yorkshire blast furnace coke is making from 9s, to 
lls. 6d, per ton, according to quality. 

Although the iron market keeps very firm, prices are about as 
reported last week. West Coast hematites are at 60s. per ton ; 
North-East Coast at 58s. per ton; common forge, 40s. to 41s. per 
ton, all delivered at Sheffield. The outlook in the iron and steel, 
and the heavy trades generally, is most encouraging. Some 
farther good work on Japanese account is being placed upon the 
market, 

Railway and marine materials are in good demand both on 
home and foreign account, and there is every probability of the 
year closing with a large amonnt of work in hand, The boiler 
makers are also well employed, and steel manufacturers are doing 
an exceptionally good business, Values of finished goods, how- 
ever, scarcely rise In proportion to the advance obtained for raw 
material, but the tendency is towards more remunerative work, 
and this is certain to be accentuated as the twelve months are 
nearing their end. The armour-plate departments are waiting 
anxiously for further work from the Government, as most of the 
orders under the late scheme of naval reinforcement has now 
reached the finishing stages. Unless the Admiralty place new 
requirements with our three local firms the department in which 
the preliminary work of manufacturing armour-plates is carried 
on will soon suffer. Foreign work does not come forward very 
freely in this branch. 

Contrary to expectation, Sheffield took no part in motor car 
day. One engineering firm was stated to have turned out two cars 
to be ready for the road on the 14th inst., but inquiry proved this 
statement to be incorrect, and not a single specimen of the horse- 
less carriage of any kind, whether for business or for pleasure, was 
visible on the day when Parliament decreed them ‘‘free of the 
roads,” One reason for Sheffield having no part in the new 
development is, that those firms who would take it up are so full 
of their ordinary work that they prefer to concentrate their 
attention on the business they know, to that which they declare 
to be still merely in the experimental stage. 

In the lighter industries all the large firms and most of the 
smaller ones are as full of work as they can manage to deal with. 
While there has been a better call from the colonial markets the 
home demand has barely been so good as it is now. Cutlery, silver, 
and plated goods are particularly in request ; the tendency in the 
silver establishments continues to be for the sterling metal in house- 
hold appointments, and this preference has had an adverse effect 
upon the plating department. There has probably never been a 
time in the history of the Sheffield silver trades when so much 
silver was being worked into articles of utilityand ornament. The 
large orders reported to have been received from the United States 
since the return of the Mr. McKinley, have, so far, not yet reached 
Sheffield, although several of the steel houses are beginning to feel 
the effect of the confidence thereby obtained. While the demand 
for files has rather slackened off, the men are still well employed, 
and the lull is probably only of a temporary character. There is 
also a slight falling off in certain classes of tools. On the other 
hand, the razor trade is extremely active, and very few men in any 
of the lighter Sheffield industries need be without work if they care 
to have it. 

Toe 273rd Cutlers’ feast was given on the 19th inst. by the 
Master Catler, Mr. Alexander Wilson, J.P., deputy chairman and 
managing director of Messrs. Charles Cammell and Co., Limited, 
Cyclops Steel and Iron Works. The Right Hon. A. J. Balfour 
represented the Government; and amongst the other distinguished 
guests were the Duke of Norfolk, E.M., K.G.; Lord Charles Beres- 
ford ; His Excellency the Japanese Minister, Takaaki Kato ; the 
Earl of Szarbrough ; Sir Donald Smith, K.C.M.G., High Com- 
missioner of Canada; Admiral Field, M.P.; Sir Clements 
Markham, C.B.; Sir W. H. White, K.C.B.; Admiral Goni and 
Captain Perez of the Chilian Navy, and many others. For the 
following day arrangements were made for Mr. Balfour and other 
leading guests to visit the Cyclops Works, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE continues to improve very steadily and satisfactorily in all 
branches of the iron and allied industries, and the prospects all 
round for 1897 are so auspicious that consumers and merchants are 
more ready to place orders for next year’s execution than pro- 
ducers are to book them. There has been a large inquiry for pig 
iron this week for delivery over the first quarter of next year, and 
the belief is general that nothing less in prices will be seen even in 
the winter. The fact that the value of pig iron is increasing at 
this period of the year, when business is usually very slack, affords 
evidence of the strength of the situation, and what affords ground 
for expecting that the strength will be maintained is that the 
advances in prices so far have been brought about by the extension 
of legitimate business, very little speculation having as yet been 
entered upon by outsiders ; in fact there has not been anything to 
attract them, the increase of prices having been too gradual. It 
is only when there are rapid advances that tbe outsiders begin to 
“dabble” in warrants, but it has taken nearly four months for 
Cleveland No, 3 pig iron to gain 4s. 9d., of which 1s, has been 
reported this week. A speculative “‘boom” is not what either pro- 
ducers or consumers desire, and they are quite satisfied with the 
progress that has been made so far. 

The statistical position of the pig iron trade, so far as it can be 
made out in the absence of the [ronmasters’ returns, which have 
appeared for so many ro is very assuring. November is 
generally a quiet period, one of the dullest in the year, and 
traders are surprised to see such heavy shipments of pig iron. 
From the Cleveland district they exceed those of any month this 
year, and are thus the best on record ; they are very much above 
a November average. Up to Wednesday evening 75,602 tons 











, as compared with 64,253 tons last month, 56,581 tons 
r, 1895, and 49,715 tons in November, 1894. As the 
local and inland requirements are heavy, owing to the great 
activity at the finished iron and steel works and foundries, &c., 


were ship 
in Novem 


it is believed that the ironmasters are reducing their stocks at a 
great rate, not only of ordinary Cleveland iron, but also of hematite 
pig iron. The output has not been increased, for while the 
Consett Iron Company has blown in a furnace, Messrs. Bolckow, 
Vaughan, and Co, have blown one out at their Lackenby Works. 
In Connal’s warrant stores the stocks are certainly decreasing, as 
on Wednesday night they held 159,111 tons of Cleveland iron, 
1135 tons decrease this month, and 144,046 tons of hematite iron, 
decrease 4805 tons. ‘ 

A considerable inquiry has sprung up from Germany for Cleve- 
land basic pig iron. This was unexpected, for Germany is the 
leading producer of this description of iron, making severai times 
as much as this country. However, the quantity produced seems 
at present to be inadequate to satisfy requirements, there being a 
lot of pressing work given out by Government, and for which basic 
steel can be used. Hence their supply being short, they are 
endeavouring to buy basic pigs in this country. 

Ten of the Cleveland makers have this week sold No. 3 Cleveland 
G.M.B. pig iron for early delivery under 41s., and some have sold 
for delivery over the first quarter of next year at that figure. 
Merchants, however, have tom doing business at 40s. 9d., but 
only small quantities have been sold ; when Cleveland warrants have 
been at a higher figure than this; 41s. 1d. cash has been paid 
for these warrants, a better price than has been recorded on the 
merits of trade since 1891. ‘hat figure, and indeed 41s. 6d. was 
touched in 1892, but it only continued as high for two or three 
days, and it was brought about by the Durham miners’ strike. A 
contract for 6000 tons of Middlesbrough No. 3 pig iron to be 
delivered at Calcutta for the East Indian Railways has been secured 
by Messrs. James Watson and Co., iron merchants, Middlesbrough, 
who are executing a similar contract for the same destination. 
The Railway Company buy this quantity half yearly for use in 
their own foundry. No. 1 Cleveland pig iron has been advanced 
to 42s., No. 4 foundry to 40s., grey forge to 39s., mottled to 
38s. 6d., and white to 38s., all for early delivery. No. 4 foundry 
and white iron are scarce. 

The demand for hematite iron has considerably increased for 
local use, and also for Sheffield, but production has been somewhat 
curtailed of late, because the bad weather at sea has delayed the 
arrival of ore-laden vessels, and some firms who could conveniently 
do it have used Cleveland ironstone temporarily so as to keep their 
furnaces going regularly. Most makers quote 50s. for M. Nos. of 
East Coast hematite pig iron, but merchants have been doing 
business at 49s. 6d. Foreign iron ore fully maintains the increased 
values, as rates of freights, after a more rapid fall than the previous 
increase, are improving again, and 7s. Bilbao Middlesbrough is 
paid where 6s. 3d. would be taken a week or two ago. 

The finished iron and steel trades are very busy, and some 
manufacturers cannot undertake to execute further orders within 
the next three or four months. The Richmond Ironworks, at 
Stockton, which have been idle for many years, are to be reopened 
by a new company which has been formed with a strong local 
directorate, and which is issuing its prospectus this week. The 
works have been entirely remodelled and provided with new 
machinery, and will, in future, roll hoops, strips, and bars. It is 
intended to offer for sale by auction at the Royal Exchange, 
Middlesbrough, the Darlington Iron and Steel Works, which have 
been idle since October, 1894, and which previously manufactured 
chiefly steel rails. The works, however, could not compete success- 
fully with the rail-making establishments nearer the coast, and 
being unprofitable had to be closed. Heavy shipments of railway 
material are being made from the Tees to Algoa Bay for the new 
railway between Mafeking and Buluwayo, 552 miles. Already 
about 200 miles have been completed, and 200 miles more are in 
course of construction, the rails being supplied by Messrs. 
Bolekow, Vaughan, and Co., and the steel sleepers by the 
Anderston Foundry Company. 

Common iron bars are quoted at £5 5s.; best bars at £5 1ds.; 
steel ship plates at £5 10s.; steel boiler plates at £6 10s.; iron 
ship plates at £5 5s.; steel ship angles at £5 7s. 6d.; and iron ship 
angles at £5 2s. 6d., all less 25 per cent. f.0.t. Shipbuilders appear 
to have ordered all the plates and angles that they need for the 
contracts booked, and there is a lull in the inquiry for them, but 
that does not influence prices, as contracts booked are so numerous. 
Heavy steel rails are somewhat dearer, £4 12s, 6d. per ton net at 
works being asked. 

Shipbuilding is very brisk, and since the beginning of last month 
builders on the Tees and at the Hartlepools are reported to have 
booked between twenty and thirty orders for large vessels, one of 
which, to be built by Sir Raylton Dixon and Co., Middlesbrough, 
will be the largest built on the Tees—500ft. long and 8000 tons 
burthen. The first specimen of the new trunk type of steamer, 
invented by Mr. R. Ropner, junr., and named the Trunkby, had 
her trial trip a few days age, and gave satisfaction. 

Messrs. Short Brothers, Shipbuilders, Sunderland, are about to 
introduce at their yard electricity as a motive power—the first 
shipbuilding firm on the Wear to doso. Sir Wm. Gray and Co., 
at the Hartlepools, have introduced it for lifting and hauling 
purposes. 

The Durham coal trade shows considerable improvement, con- 
sumption has increased, and collieries are working more fully than 
for some years past. The Northumberland steam coal trade is un- 
satisfactory, though this is not unusual at this period of the year, 
when the demand from the Baltic ports has declined. The North- 
Eastern Railway Company is about to give out orders for the 
next half-year’s supply of coal, which equals 2000 tons daily. It 
is expected that it will have to pay a higher price than that 
given under existing contracts. The Durham miners, altogether 
against the advice of their leaders, have decided to rejoin the 
Miners’ Federation, though on some important points they have 
been at variance with the Federation, more especially on the 
question of State interference with the hours of working. Coke is 
very firm, and the average price for next half year’scontracts isabout 
13s. 6d. per ton at Middlesbrough, the best qualities being 14s. 
and above. Both coal and ironmasters have again to make the 
complaint usual at this time of the year as to scarcity of railway 
wagons, but the inconvenience experienced is this year more acute 
than ever, owing to the improvement in trade. The North-Eastern 

Railway Company hired wagons from other companies, but the 
supply is still inadequate. At Hartlepool the timber importers 
are complaining of lack of quay space: this was increased a year 
or two ago by the North-Eastern Railway Company, but so 
greatly has the trade improved that the extension has proved in- 
adequate. 

The North-Eastern Railway Company evidently intends to carry 
out the recommendations of the traders at Middlesbrough by 
extending the dock; it has given notice to the proprietors of 
the works and timber yards on the north side of the railway, 
between the dock and Cargo Fleet, who lease the land from it, 
and it is stated that it is endeavouring to buy up the freehold 
works. Messrs. Warner and Co., ironfounders, who will have to 
remove, have taken land on the south side of Cargo Fleet-road, 
adjoining the engineering works of Messrs. Westgarth. The engi- 
neering plant and machinery at these latter works are being 
removed to the Commercial-street Works of Sir Christopher 
Furness, Westgarth, and Co., Middlesbrough ; and Messrs. West- 
garth’s works will be occupied by the Teesside Bridge and Engi- 
neering Company. 

The North-East Coast Institution of Engineers and Shipbuilders 
at their last meeting discussed a paper on ‘‘ The Construction and 
Steam-pressures of Marine Boilers;” and a paper by Professor 
Ferrier was read, which described a method by which gauge glasses 
could be preserved from injury and liability to fracture. The 
students’ section of the Institution had before them on Monday a 
oo ~~ B, G. Nichol on ‘‘ Water-tube Boilers, as Applied to 

farine Work.” The members of the North of England Branch 
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Arlington, Linton, and Woodhouse Collieries, Northumberland, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE industrial position in Scot’and is in almost every respect 
encouraging. The improvement in the iron, steel, and shipbuild- 


ing trades is well maintained, and a great variety of subsidiary | 


branches are feeling the impetus that comes from the active state 
of the larger industries. 
many inquiries for new tonnage, and since last report a consider- 


able number of fresh contracts have transpired. These embrace | 


orders to Messrs. William Denny and Brothers, of Dumbarton, to 
build seven light draught paddle boats for shipment to the East, 


! 
of the Colliery Managers’ Association on Saturday visited the | told severely ; still a fair consignment went last week from some 


The shipbuilders continue to receive | 


the engines and other machinery for which are to be supplied by | 
Messrs. Denny and Co., also of Dumbarton: Messrs, Russell and | 


Co. have been entrusted with the construction of two passenger 
steamers for Australia ; Messrs. Robert Duncan and Co., of Port 
Glasgow, have an order for a cargo-carrying steamer, and the 
Ailsa Shipbuilding Company, of Troon, has contracted to build 
two steamers for Glasgow owners. Thesa vessels will add 
materially to the work formerly in hand, not only in the ship- 
yards, but in the marine engiaeering works. 


| 17s. 6d., 18s. to 22s.; best charcoal, 14s. to 14s. 6d. 


Tbe workmen in the | 


engineering shops are again agitating for increased wages, and at | 


the same time for a reduction of their working hours. These 
recurring agitations are a source of much anxiety and irritations 
in busy times like the present ; but it is expected that, as on 
recent occasions, the differences will be amicably arranged. 

The Glasgow pig iron market has been stronger, and prices show 
a furtheradvance. The upward movement in prices has attracted 
many outsiders who had not thought it worth their while to look 


at pig iron fora number of years, and the brokers are consequently | 
Business has occurred mainly in Scotch | 


much busier than usual. 
and hematite warrants. Cleveland ordinary has received less 
attention since the resolution of the ironmasters of that district to 
discontinue publication of the official statistics, Still, there is a 
large consumption of Cleveland iron in Scotland, and in the last 
day or two warrants have shown a little more animation. Scotch 
iron has sold from 48s, 1ld. up to 49s, 3d. cash, and back to 
48s, 10d., the prices for delivery in one month being 49s. 3d. to 


| of the large ironworks, and I note that Cyfarthfa again is getting 
busy with that manufacture, as well as being moderately occupied 
| with steel rails, 
| On’Change, Swansea, this week it was reported that in finished 
iron and steel the Bessemer and other works were well employed. 
With regard to the tin-plate works, business was stated to be of a 
| very meagre character, and in view of the possibilities of the going 
| works stopping in another fortnight, makers were not inclined to 
enter into any contracts, or to quote forward at all. Hence any 
quotation this week must be regarded as nominal only, 

Swansea prices this week are as follows:—Glasgow pig iron 
warrants, 49s. ld.; Middlesbrough No. 3, 41s. 04d.; hematite, 
49s. ld. Welsh bars, £5 10s. to £5 12s, 6d. Iron plates, £6 15s. 
to £6 l7s. 6d.; steel plates, £6 15s., with the usual extras for 
higher gauges, Bessemer steel bars, £4 7s. 6d.; Siemens, best, 
£4 7s. 6d.; steel rails, heavy, £4 10s. to £412s. 6d.; light, £5 10s. 
to £5 12s. 6d. Tin-plates: Kessemer steel cokes, 9s. 9d. to 10s.; 
Siemens, 10s. to 10s. 3d.; ternes, per double boxes, 28 by 20, 
Block tin, 


£58 153, to £58 17s, 6d. 

In the Briton Ferry district the tin-plate works are again in 
full operation. The Briton Ferry Steel Works and the Albion 
Steel Works are in brisk operation. At the Briton Ferry Iron- 
works the electric light, under the direction of Messrs, J. C. 
Howell, of Llanelly, is to be adopted for the works. The total 
make of tin-plates last week was 40,831 boxes ; shipments, Swansea, 
35,076 boxes, leaving 97,499 boxes in stock. 

Swansea Harbour report of the week is very satisfactory, showing 
a total trade of 20,000 tons over that of the corresponding week 
of last year. Amongst the items of the week I note a large quan- 
tity of pig iron from various destinations, 2212 tons steel, scrap 
546 tons. andiron ore 1977 tons. Pig iron is better by 9d. to 10d. 
all round, and a firm market. 

Newport, Mon., foreign and coastwise shipments were better 
last week. 

In the Llanelly district there are rumours of a transfer of an 
important ironworks from the Midlands. 

The struggle in the whole of the tin-plate district is now at its 


| height, and a column of detail might be given of the incidents and 


49s, 6d., and back to 49s. 04d. Cleveland warrants have been | 


done at 40s. 9d. to 41s. 1d., and back to 40s. 9d. cash, and at 
41s, 1}d. to 41s. 2d., and back to 41s. for one month. In Cumber- 


| 
i 


attitude at each works, but I will only note the prominent features. 
Inthe Pontardulais district, fifty-three workmen of the Glamorgan 
Tin-plate Works have been fined £2 7s, 6d. each for leaving work, 
their notices having been irregular. Of the forty-five mills at 
Morriston, thirty-seven are idle. At the Upper Works the orders 


| are nearly finished, and, as the proprietary cannot enter into any 


land hematite warrants there has been a very cons‘derable business | contract, a stoppage seems inevitable. The Foxhole Works are 


from 50s. 114d. to 51s. 13d., and back to 50s. 9d. cash, and 51s. 34d 
to 51s, 64d., and back to 51s. 04d. one month. Comparatively few 
transactions have taken place in Middlesbrough hematite. 

The demand for Scotch makers’ pigs has been good, and the 
prices are again advanced. Govan and Markland Nos. 1 


| going on briskly. 
| only a 5 per cent. reduction will take place under the list. 


are | 


quoted f.o b. at Glasgow, 49s. 9d.; Nos. 3, 48s. 3d.; Wishaw and | 
Carnbroe, No. 1, 50s.; Nos. 3, 48s. 6d.; Clyde, No. 1, 51s.; No. 3, | 
49s.; Calder and Summerlee, Nos. 1, 51s. 6d.; Nos. 3, 49s.; Gart- | 


sherrie, No. 1, 52s.; No. 3, 50s.; Coltness, No. 1, 53s.; No. 3, 50s. ; 
Glengarnock, at Ardrossan, No.1, 51s. 6d.; No. 3, 47s. 6d.; Eglin- 
ton, No. 1, 49s. 6d.; No. 3, 47s. 6d.; Dalmellington, at Ayr, No. 1, 
48s, 6d.; No. 3, 46s. 6d.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 
49s, 6d. 

There are in Scotland at present 36 furnaces producing ordinary 

ig iron, 34 hematite, and 6 basic, the total of 76 comparing with 
78 at this time last year. 

A large consumption is now taking place of Scotch made 
hematite, prices of which bave further advanced, makers now 
quoting 54s. 6d. per ton for delivery on trucks at the steel works. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 6622 tons, against 5201 in the same week of 1895. 
Of the total there was shipped to Canada 80 tons, South America 
110, India 26, Australia 515, France 182, Italy 650, Germany £98, 


Russia 75, Spain 30, other countries 570, the coastwise shipments | 


being 2911 compared with 3610 in the corresponding week of last 
year. 

The activity in the manufactured iron and steel trades cont nues. 
The men have obtained an increase of pay, and are working well, 
efforts made to sow dissatisfaction among them having proved 
abortive. Pricesof both iron and steel are firm. 
the mainstay of business rests with home consumers, who are 
taking increasing quantities of material. At the same time the 


In both cases | 


foreign trade is developing a little more inquiry, which may ulti- | 


mately lead to augmented business, 
Tn the coal trade there is a firmer feeling, with more business 
doing, the home inquiry having increased to a considerable extent. 


For all sorts of furnace coals there is’a brisk inquiry, and house- | 


hold consumers are now taking almost their full winter supplies. 
somewhat better inquiry is experienced for shipment, but the 
clearances do not exceed the average. Prices of coals are a shade 
firmer, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a little brightening up of the steam coal trade 
of late, as shown by the fact that last week Cardiff exports once 
more touched 300,000 tons, but there is still scope for improvement, 
and work is by no means regular, one colliery being rather brisk 
and its neighbour slack. In the Merthyr Valley, Hill’s Plymouth 
had a full satisfactory week last, while at Merthyr Vale only two 
turns were worked. The same applies in many parts of the 
district. 

A fairly buoyant tone in steam coal is now anticipated to the 
margin of the holiday, especially as the demand for house coal is 
steady, and prices firm. 

Latest prices, Cardiff, are as follows :—Best steam, 9s. 9d. to 
10s. ; seconds, 9s. to 9s. 6d. ; dry, 8s. 9d. to 9s. 3d. ; best Mon- 
mouthshire, 8s. 3d. to 8s. 44d. ; seconds, 7s. 9d. to 8s. ; special 
small, 5s. ; best ordinary, 4s. 6d. to 4s, 9d. ; seconds, 4s, 3d. ; dry, 
3s. 9d. to 4s. 3d. ; house coal, best, 10s. 6d. to 10s. 9d.; No. 3 
Rhondda, 10s. ; brush, 9s. ; small, 7s. 9d. to 8s. ; No. 2 Rhondda, 
7s. 6d. to 7s. 9d. ; through, 6s. 3d. to 6s. 6d. ; small, 4s, 9d. 

Swansea prices are :—Steam, 9s. 3d. to 10s. ; seconds, 8s, 3d. to 
9s, ; bunkers. 7s. to 9s. ; small, 4s. 6d. to 5s. ; bituminous, 9s. 6d. 
to 10s. 3d. ; through, 8s. 6d. to 9s. ; small, 7s. to 7s. 6d.; No. 2 
Rhondda, 8s. 6d. to 9s. 6d. ; anthracite, best, lls. to 11s. 6d. ; 
seconds, 9s, 6d. to 10s. ; ordinary large, 8s. to 8s. 9d. ; culm, 3s. 6d. 
to 3s. 9d. 

The allied industries are fairly busy ; pitwood continues firm at 
last prices. Large quantities are expected in before the hard 
weather sets in, so lower prices are likely. 

Coke continues brisk, and the large and varied consignments to 
be met with at the leading works indicate the continuance of a 
good demand and the difficulty masters find in meeting it. I 
note that a North Walian firm is cffering to build improved coke 
ovens, and take part of the cost in by-products, an industry which 
South Wales is backward in nursing, or even in developing. 

Latest prices, Cardiff, for coke are:—Special foundry, 21s. 6d. 
to 22s.; best washed, 17s. 9d. to 18s.; good foundry, 17s. 3d. to 
17s. 6d.; furnace coke, 14s. 6d. to 16s. 6d. At the Dowlais Works 
there will shortly be an increased coke make by the additions pro- 
jected at both the Upper and Lower Works. Pitwood, last prices, 
good French fir, 16s. 9d. to 17s. Patent fuel continues in moderate 
demand at last prices. Swansea figures are 9s, 6d. to 9s, 9d. 
Cardiff prices, 9s. 9d. to 10s.; and best, 10s. 3d. to 10s. 6d. It is 
—— at Cardiff that makers are beginning to book orders in 
freely. 

Small steam is not in such quick demand as it has been. 

There is not much alteration to note in the iron and steel trades. 
A fair inquiry prevails for rails, but as regards steel bars the upset 
in the tin-plate trade and closing of so many works have naturally 


A | 


At the Clydach, Mr. Player has arranged that 
At 
Pontardawe, Mr. A. Gilbertson has granted the men a concession 
of 5 per cent. off the 15. 

New steel works for Briton Ferry are to see the light. 
informed that regotiations for a site are complete. 

I regret to announce the death of Mr. Dowden, general 
manager of Blaenavon Works. He was only in his forty-fifth year. 
It is announced that Mr. Enoch James, the manager of Dowlais- 
Cardiff Works, is resigning, having secured a valuable appointment 
in Birmingham. 

‘*Mabon” and Mr. Evans of the Cambrian Miners’ Association, 
with the management of the Coedcae Colliery, have been enabled 
to adjust a difference at this colliery, which at one time promised 
to be aserious one. At Hill’s Plymouth Colliery the action of the 
stokers in counection with the locomotive department has been well 
checked by the aid of voluntary labour from other departments. 

The Taff Vale Railway men and their alleged grievances are 
again to the front. On Sunday last a meeting was held at Ponty- 
pridd, Mr. Harford, secretary of the Amalgamated Society of 
Railway Servants, present. The burden of the meeting was the 
refusal of the management to receive a deputation to consider the 
grievances of the railway signal men. Mr. Harford, in the course 
of a long speech, commented upon the refusal to meet the deputa- 
tion, and the action of the railway in getting rid of men upon the 
most paltry occasions, and other matters, and added that a definite 
| course of action was necessitated. 

On the same day at Cardiff, an important meeting of the goods 
guards, brakesmen, and other grades of the Great Western 
Railway service was held, and in respect of grievances as to hours 
of working a petition was formulated to the directors, requesting 
| an interview between them and a selected deputation. 

The Swansea triple scheme is again out, and is advocated by a 
majority. It is, however, contended that the ultimate decision is 
with the ratepayers, so some time must elapse before the winning 
corner is turned. 

The underselling coal scheme is still being actively discussed, 
but beyond small sub-committee meetings, and newspaper contro- 
versy, there is not much advance to be reported. Sir W. T. Lewis's 
scheme is understood to be akin to the proposal of the men, and, if 
so, will virtually amount to limited output as by agreement 
between coalowners. This ‘‘agreement” in most of the schemes 
is the vital point. Get this, and the rest follows; but how long 
would a restricted output last, he continues, in the face of 
exceptional Admiralty demands’ The workmen contend that the 
institution of ‘‘ Mabon’s day” was solely to limit output. 

Mr. D. A. Thomas is understood to have reserved a certain 
number of his pamphlets for the colliers, 


lam 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE has been a steady demand on the iron market this week ; 
heavy purchases, however, have not been made, and the tone of 
prices is firm, but not rising. 

All departments of the Silesian iron industry are reported in 
regular activity, and if the number of orders that have come in is 
smaller than during the summer months, there is still sufficient 
work secured to keep the mills and foundries well occupied for 
several months ahead. Pig iron, for which inquiry continues as 
brisk as before, is rather scarce, and much stiffness is perceptible 
iu prices, With regard to the business in malleable iron, there has 
been a gradual slackening off in the demand for some articles; but 
this is not a symptom of weakness in trade, but rather the conse- 
quence of a certain quietness in the building line. Silesian export 
business bas this year been as good as ever, and has in no small 
degree influenced the iron market in general. The prices obtained 
are, on the whole, satisfactory. Just at present there is rather 
less doing on foreign account for this year’s delivery, but plenty of 
inquiries have already been coming in for spring. The plate 
makers are looking back on a period of uncommonly brisk activity, 
and even now a fair and regular employment is going on at the 
mills in spite of the advanced season of the year. The tube 
foundriesand machine factories continue tolerably well occupied, but 
the construction shops are very well off for new work. 

The Austro-Hungarian iron market is in some measure suffering 
from the uncertainty which prevails concerning the forming of the 
Pig Iron Convention. The business in manufactured iron leaves, 
on the whole, much to be desired, only the rail works and t*e 
girder mills are in good occupation. At the shipbuilding and 
engineering establishments there is likewise a brisk activity notice- 
able, owing to fairly large orders that have been coming in upon 
the week. An order for tubes for the Vienna Gas Works, worth 
more than half a million florins, has been granted to a large works, 
and tenders are invited for the supply of all sorts of small manu- 
factared articles. The wagon factory of Ganz and Co. have 
secured further employment by an order for 100 coal wagons for 
the Mohics-FiinfKirchen Railway. List quotations for the different 
sorts of raw and finisked iron are as follows :—Pig iron, common 
sorts, 45 to 47fl.; grey forge pig, 48 to 51fl.; Bessemer, 50 to 51fi. 





p.t. Ingots, 76 to 80fl. p.t. free Vienna. Bars; 115 to 120f1,; 








girders. 111°50 to 125f1.; heavy plates, 180fl.; tank plates, 1354,- 
steel plates, 142 to 160fl., in some instances 165f1.; galvanised 
sheets, 210fl, p.t. Tin-plates, 26fl. per box. 

Great firmness prevails on the French iron market; at a recent 
meeting of the Hungary Pig Iron Convention the price of foundry 
pig, No. 3, was fixed on 65f., and for forge pig, 55f. p.t. ‘Ths 
speaks well for the condition of the iron trade, It is also to he 
noted that there are next to no stocks in pig iron, total make going 
into immediate consumption, Since this time last year prices fp 
pig iron have been advancing very rapidly, for in Noven.bcr, 1§95, 
forge pig was sold at 45f.; foundry pig, No 3, at 45f., in scme cases 
50f, p.t. 

A seni rising tendency continues to characterise the Belgian 
pig iron market, owing to demand being rather heavier then out. 
put. The various branches of the malleable iron industry bave 
likewise remained in healthy occupation during the last week ; yy 
alterations worth noticing have taken place in quotations, and there 
is altogether much confidence expressed with regard to the future, 
Girders are in particularly strony request, realising 137°50 to 140f, 
p.t. for home consumption ; £5 6s, is quoted for export. Steel 
plates also sell briskly, but in iron plates the demand has been 
slackening off lately. 

Concerning the irun business in Sweden fair accounts continue t ) 
be received ; nearly all the werks have booked orders that reach 
into next spring, and prices are as a rule better than thoss quoted 
in the beginning of the year. During the fir.t three quarters of 
present year exports amounted to 54,506 t. jig iron, against 
60,753 t. for the same period the year before ; 4318 t. cast iron, 
against 4102 t.; 18,854 t. blocms, against 10,234 t.; 181,022 t. bars, 
against 117,232 t.; 2777 t. scraps of bar iron, against 3757 t,: 
4305 t. wire, against 1545 t.; 2869 t. iron plates, against 2757 1. 
663 t. iron wire, against 385 t.; 1736 t. nails of all serts, against 
1957 t.; export of iron ore amounted to 968,650 t. against 664,464 1, 

In Reinland-Westphalia the physicgnomy of the iron industry 
continues bright and hopeful, sufficient woik being secured to Jast 
through winter and early spring, and as the prices agreed upon are, 
in most cases, tolerably remunerative, the general tore of the 
market is extremely firm. Pig iron is in very good call on heme 
and on foreign account. In the malleable iron business hoops and 
plates are very?brisk of sale, and most of the girder mills are al.o 
engaged to their full capacity without being able to replenish their 
stocks, the number of orders coming to hand having been extra- 
ordinarily heavy during the last weeks, Prices have not officially 
changed since former letters; in some cases makers have 
received a few marks less than in early autumn, but for small 
orders for immediate delivery prices have slightly risen. There is 
nothing of interest to be reported with regard to the railway and 
engineering establishments, activity having been brisk as tefore. 

The following are the present list quotations for raw and 
finished iron, per ton at works :—Foundry pig, No. 1, M. 65 to €6; 
No. 3, M. 57 to 58; white forge pig, M. 53 to 55 ; basic, M. 57 tu 
58; German Bessemer, M. 60 to 61; spiegeleisen, M. 60 to 62; 
bars, basis quotation, M. 126 to 130 ; best merchant bars, M. 150; 
angles, M. 132 to 135; girders, M. 114 to 116; sheets, M. 155; the 
same in basic, M. 136 to 145; beavy p'ates for bviler making 


| purposes, M, 175 to 180; the same in basic, M. 145 to 160; tark 


| plates, M. 140; the same in basic, M. 125 to 145; steel rails, M. 





115 to 118 ; light section rails, M. 110. 

The coal trade in Reinland- Westphalia is very lively, engine fuel 
and the better classes of house coal being in exceedingly goud call. 
Total output of coal, during first ten months of present year, was 
for the Ruhr district, 31,441,400 t., against 28,480,440 t. for the 
corresponding period the year before; for the Saar dist: ict 
4,927,710 t., against 4,321,310 t.; for Silesia, 11,447,840 t., against 
10,375,860 t.; and for the three districts together, 47,816,950 t. 
against 43,177,610 t. during the same period Jast year. This shows 
an increase of 10°4 per cent. for the Rubr district, 13 8 per cent. 
for the Saar district, and 10°3 per cent. for Silesia, when compared 
to the same period in 1895, 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 10th. 

THE amount of gold received and on the way since the importing 
season began is 75,260,000 dole. Large deposits of gold are being 
made in bank. The gold balance is now down to 112 000,000 dols., 
and it will gravitate to the 100,000,000 dols. dead line. The 
deficit this month is 3,167,718 dols. The deficit for the fiscal year 
is 36,057,295 dols, A tariff revision is an immediate necessity, A 
much better feeling prevails throughout the country since the 
national election. ‘The verdict is accepted throughout the Atlantic 
coast as a determination to adhere to the gold standard. ‘Through- 
out the west and south the verdict is regarded as a mere accident 
of politics, and the contest will assuredly go on, be the ultimate con- 
sequences what they may. The manufacturing interests are 
preparing for a general resumption. Iron and steel makers are 
starting up even before orders are sufficient. ‘he bar mills will 
run regularly for the rest of the year. Plate and structural material 
will no doubt be wanted in large lots for office building and bridge 
work, besides numerous other requirements. The developments of 
the past few days, as measured by;facts, do not warrant some of the 
rather extravagant assertions made by the public press for a week. 
No doubt better conditions are at hand, and the manufacturing 
interests may have aggreeable surprises in store, but up to present 
writing the claims made are beyond probabilities, A great ccal of 
railroad building and equipping will be done as soon as English 
investors can be induced to lend the money. Much of the pred cted 
activity rests on that basis. Nearly all our wheat has been sold at 
low summer prices. The coal trade is improving. Heavy orders 
have been placed within twodays. There isa general drift towards 
more work. Raw material will be in better demand. Work has 
been started at some of the Rockefellar ore mines, Prices will not 
advance much until after industrial establishments are moderately 
provided with orders. In another week there will be more definite 
results to give, 











NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

THERE was a large attendance on ’Change. The demand for 
steam coal is much improved, and quotations are higher. The 
shipments of house coal are very gocd with long stems, and prices 
very firm, Tin-plates without any ckange. The iron and steel 
works are allfully employed. We much regret to record the death 
of Mr Dowden, the general manager of the Blaenavcn Works and a 
vice-president of this Exchange, 

Coal: Best steam, 8s. 44d. to 8s. 6d., seconds, 8s. to 8. 3d.; 
house coal, best, 10s, 6d. to 10s. 9d.; dock screenings, 5s,; colliery 
small, 4s, 3d. to 4s, 6d.; smiths’ coal, 6s, 9d.; patent fuel, 10s. 
Pig iron: Scotch warrants, 48s, 10d.; hematite warrants, 50s. 10d. 
f.o.b, Cumberland; Middlesbrough No, 3, 10s. 10}d. prompt; 
Middlesbrough hematite, 48s. 114d. Iron ore: Rubio, 14s. 3d.; 
Tafna, 133. 6d. Steel: Rails, heavy sections, £4 12s, 6d.; light 
ditto, £5 5s, f.o.b.; Bessemer steel tin-plate bars, £4 7s. 6d. 
to £4 10; Siemens tin-plate bars, best, £4 10s. to £4 12s. 6d.; all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
9s. 9d.; Siemens, coke finish, 10s. Pitwood: 17s. 6d. to 17s. 9d. 
London Exchange Telegram: Copper, £49 10s.; Straits tin, 
£58 12s. 6d. Freights firmer. 


THE 








DeatH OF Mr, JAMES CLEMINSON.—We regret to have to 
announce the death of Mr. James Cleminson, M. Inst. C.E., so 
well known in connection with the construction of railways in South 
America, including the Dom Pedro line. We have been informed 
of his decease at too late an hour to permit us to refer to Mr. 
Cleminson’s career, a notice of which we must defer to anothe 
impression. 
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24,754. Writinc Macuines, E. O. Taflin, Glasgow. 24,844. CycLe Stanp, C. F. Clark, E. W. Marris, and | 24,941. SELF-PROPELLED Venicies, &c., L. Krieger, 
24,755. Rarcuet Gear, R. Pitblado, Glasgow. H. Lucas, Wolverhampton. London. 
THE PATENT JOURNAL. 24,756. Apparatus for MAKING TwINEs, J. Macfarlane, | 24,845. SuspenDER for Murr and Purse, H. Fabian, | 24,942. Ticker Case, A. Moring and R. A. Flather, 
Glasgow. London. London. 


densed from “The Illustrated Oficial Journal of 
Gentened Smt Patents.” 


Application for Letters Patent. 

* * When inventions have been ‘communicated "’ the 
*name and address of the communicating party are 
printed in italics. 

4th November, 1896. 

94.671, STRENGTHENING ALUMINIUM TUBEs, J. C. Grant, 

“London. ; a } 

94,072. VARIABLE Turow Crank for Cycies, E. Mattei, 
Loughton, Essex. 

94,673, RECOVERY of Go_p and Stitver from Cy 

So.utions, C. Jenniags.—(A. F. Crosse, South 

Kepublic.) 

91.674. CycLe Crates, G. Scott, London. 

Hyg Macurnes for Borina Burrons, 
London. 

94,676. Pen HOoLpDERs, L. 
mingham. : 

04.677. Marcupox and WIND 
London. bees 
21,673. Sroppina Tees, F. W. Gould, London. 

94,679, WATER Suppt ; to STEAM GENERATORS, T’. Clark- 
sand H. C. Capel, Londor. 

24,680. SLARCHING ‘Mac Hines, R_ E. Phillips, London. 

|. SropPeERING of Borrces, W. P. Thompson.—(P. 

vin, France.) 

RI LING MACHINES, C 
MANUFACTURE Of CycLe CRANK»*, 








YANIDE 


Afi ican 


P. Pondorf, 


Myers and E. Hunt, Bir- 


Guarp, G. R. Pratt, 


W. Woodcock, London. 
R. Fellows, 





YAN 
Kirmipgham. 

2, 68t PHOTOGRAPHIC INSTRUMENT Stanp, A. Hcsekiel, 
Liverpool. 








24,08). ARC Lamp for Searcu-L'curs, &c., J. Bonn, 
jon. 

2 Borttes, E. W. Frankenberg.—(£. Franken 
Germany ) 


LIrE-SAVING APPARATUS, E. W. Frankenberg. 
Fravkenberg, Germany.) 
ADVERTISING, P. McKenzie, 


Letrers or SiGcns for Winpows, E. 





(E 
London. 
8. Arrighi, 





24.689. 





London. 
). THeRMosTATIC ALARMS, P. C. Howe and H. J. 

Howes, London. 

©4691, SHOE Buck er, J. Grannes, London. 

»,dv2. Water Power Drivine Macuinery, D. Elliott, 
London. 

24°03 Paper Box-MAKING MacHINeRy, Nettlefolds, 
Li, and L. E. Partitt, London. 

94.004 Brazina HEARTH or Foror, W. and E, Allday, 


S. Sparkes and J. Wilkes, 








London. 
. G. Roberts, London. 
1098. Exetosion Enainoes, W. birtuan and A. ¢ 
ndon 
24.009, Brakina Cycirs, F. A. Sharratt and W. W. 
MeLeod, London. 
4.70) CHatrs for Ratts, J. Packman, R. Popkiss, 
iE. Heasian, London. 
24701. PropeLuina Vessets, C. W. R. EchLtermeyer, 
London. 
2; 702. CausHuinc Miizs, R. A. Hadfield and A. G. M. 
Jack, London. 
24703 MANUFACTURE Of [RON ALLoys, R. A. Hadtield, 


London. 
THRASHING MACHINERY, A. 
1and R. Gamble, London. 

24.705. Propuction, &c., of ALLOys, 
London. 

Locks, F. 

y HORSE-SHOE, 

24,7 Composition for 
Jones, Howrah, India. 


F. Shuttle- 


and 


R. A. Hadfield, 





24 706, Diehl, London. 
H. Bartz, London. 


COVERING BOILERS, 








a. Ds 


5th Nov 


mber, 1896, 


709. CLEANING WaTER-cLosets, J. Wrigley and J. B. 


ot 






Chasseaud, London. 
24710. Cuain for Driving Grar of Cycies, W. J. A. 
Dossetter, London. 
SursTasce for Makinc Cement, R. Hunter, 
ASyow, 
Water GavuGeE for Boi_ers, M. Sharp, Jarrow- 
Tyne. 





. Dracent Exc.uper for Doors, R. T. Burton 
mdon. 

$714. Secr-ccosine Sait Hank, A. R. 
eo ar Southampton. 


Lake, Hamble, 





SappLe for VeLocipepes, P. Philo, Tombland, 
ich. 
. Preservers for Lapies, E. Thomson, I ondon. 





26,71 Furnace for Sream BoiLers, O. Meredith, 
Birkenhead. 
24718. PNeumatic Tires, T. Rowley and R. Wild, 


Manchester. 


24,719. Cycies, C. J. Ellis, Dublin. 

24,720. CycLe Lamps, H. A. Ward and J. C. Witten, 
Birmingham 

24721. Castor Bown Rives, J. E. Beaver, Birming 








FILM SEPARATING Device for Cameras, A. C. 






Edwards, London. 
2h 733 Buttons, F. Tutler and A. W. Bedford, Man- 
chester, 
24,724. Douste Pneumatic Tire, D. E. MePhun, 
nderland. 
t Tire Inrcator, R. J.C. Park and F. J. Borland, 
midon, 





43. KniTtep Faprics, 8. Jamson, A. E. Adams, W. 
R. tgp ssenay ‘er J. Hall m, Leicester 
Soap, Bartelt, Bristol. 
. Cat —  Sieoeee F. L. Bartelt, Bristol. 





ATTACHING LAMPS J. W. Johnsen, 


Kirmiogham. 





to VEHICLEs, 


24,730. Mernop of Driving Cycies, W. E. Linney, 
Birmingham. 
Imitation of Encaustic TiLes, R. G. Owen, 


24,731, 
Manchester. 
24,732. FURNACE Fiues for Dryina SHeEps, 
uichester. 









J. Willing, 








24733. Roving Frames, J. Barbour and A. Combe, 
He —> 

24,724. Winpina Macuines, A. Combe, Halifax. 

24,735, Roap and Raitway Bicyc.e, J. C. Garvey, 
London. 

4,735. Weavinc Looms, J. Wilson, C. and H. Glover, 


und G. Henson, London. 

37. Nor Locks, J. H. Maloney, 

. Construction of VEHICLES, 
Birmingham, 

24,739. Stipine Sasu 
Glasgow. 

24,740. Rutina CHALK 
McGuinness, Liverpool. 

24,741. Driving Mec ‘HANISM for Cyc.es, W. E. Fellowes, 
Bradford, 

24,742. COLLAPSIBLE W. 
Sheftield. 
24,743. Cans for the STORAGE of Mitk, L. 
Py inchester. 

24.744 Ranaes, Hardy 
Southall, Worcester. 
4,745. Pap for LETTER Copyrina, J. 

gow, 
Canptrs, J. Y. 


London. 
W. Rowbotham, 





Winpow Frames, A. Mackie, 


Lines, L. Conway and E. 


TasLes, &c., 8. Laycock, 


M. Ellis, 
and Padmore, Ld., and J. 


Dunn, jun., 





Johnson.—(R. J. Stirling, 
47. Furnace Bars, J. H. Cowan, Manchester. 
748, Cloru SrretcHina Mac HINES, J. H. Cowan, 
. Manchester, 
bry 9. TRay, A. G. Smith, Aberdeen. 
“4,750, App. ARATU 8 for Force INGEXHAUST 
5 Bushell, London. 
sere DRivine Gear, H. J. Everatt, London. 
,752. INTERNAL COMBUSTION ENGINES, A. 
; Birmingham. 
24,753. BaR INFLATOR, 
Ascot. 


24 
“4 


Stream, W. H. 


Craig, 


F. Ceddes andG. F, Jenkins, 


24,757. 
Glasgow. 
24,758. TELES« 
London. 


24,760. 


M. wadi ALL, Lon 
Borre 







1 Te 
TYPEWRIT 
35. BURNERS 


on. 
Tires, T. 


. PAPER AP 
Patents, Ld., I 
24,770. Bear ING 
London. 
24,771. MANUFAC 
Birming ham. 
24 772. Woop mac 
24,778. CISTERNs, 
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24,829. 
caster. 
24,830. 
Birmingham 


Birmingham 
24,832. ATMOSPHE 
Birmingham. 
24,833. TE 
Yorkshire 
24,834. Makina T 
Jarwickshire. 
24,835. Gas Buoy 
wickshire. 
24,886. 
24,837. 
Liverpool. 
24,838. ENVELOPE, 














METALLIC 





mingham. 


. Hou 


SwiTCHEs, 





24,839. Gear CasE 
24,840. FURNITURE 
Russell, Manche: 
24,841. 
chester. 
24,842. EXPosino 
sSradford. 


ndon. 
&e., B. 
W. I 


DER, 
RNER, W. 
ERS, # 
WwW. R 
W. 


&e., R. 


Pic Poker, W. Anderson and C, 


J. B. 
Lake 


and 


24,759. Castor, W. F. Fletcher, Birmingham 
Cereat Matrer Exrraction, 


R. W. 
Mills.—‘J. 


and E. 


Randall, London. 
A. E. Jerram, London. 
. Jeavons 


and J. 
J. J. 


Furlong, London. 


PARATUS, 
sondon. 
s, &e., @. 
TURE 


HINERY, J. ' 
J. | 





ric Gas, &e., 


IRES or Rims, 8. 


s, &c., 8 8. 


of Metau 
W.. ©. 
McAnney 


of CLOTHING, 


MANUFACTURING RIDING SADDLEs, 


Burners, E. E. 


Casks, P. 
and J. 


J. J. 


Titley, Stafford. 
Wickett 


aud WG, 


24,774. VARIABLE Cranks for Cycties, C. E. 
London. 

24,775. Gauce and Sarety Vatve, A 
London. 

24,774. Drying Puospnatres, O. Heymann 
Nitsch. London. 

4,777. Wrappers, M. R. Wilson, Loadon. 

24,778. Buncs, D. Becbe, London. 

24,779. Ene 4 Gill, Loudon. 

24,780. Tires, W. I. Cox, London. 

24,781. PuLpinc Macu-Nne, W. Allday.—(J. 

IVE Power Apparatus, &c., W. 





Ss. 


Apparatus for WasHING TwINE, J. Macfarlane, 


Aspdcn, 


and W. W. 
Guelton, 


F. Elliott, 


A. Lannert, 


Rawiings, 


Bouquieé, 
Colley and Colleys’ 
Price, 


Wilson, 


Morgan, 
Hascler, 
McQueen, 


and A. 


M. Lyon, 
Agar, 


783. ELecrric COMMUNICATING CaBLEs, J. G. Browne, 


4, 

midon. 

24,784. Piston and Vatve Ruinos, &c., H. Aitken, 
London. 

Firecicnters, W. P. Thompson.- (4. Fair- 
t, Belocum.) 
3. Mupevarps for Cycirs, W. P. Thompson.— 
hner, Germany.) 
, INCREASING the Pressure of Stream, W. P. 
Thompson.—(G. D » Germaay.) 

4 788. ENORAY of Coppek Ko tiers, H. Lyon, Man- 
chester. 

4 TSO CHILI REN Mai Carts, T. Nolan, Man- 
chester. 

4,700. Puastic Frexiper Erastic AWwTICLE A. de 
mds. de Pout, Manchester 

4701. Morox Cyc es, H. J. Lawson, London. 

24792. SappLte Apsustina Devices, J. Curno and G. 
C. G’Napp, Loudon. 

24.795. Vaportsers, C. Crastin, London. 

4,794. Type Castine Apparatus, F. Wicks, London. 

24.795, MANUFACTURING Draws Tuptna, W. A. McCool, 

RE of Fuet Biocks, W. B. Hartridge, 
London. 

4,797. Botting Apparatus, H. J. Haddan.—(7. S. 
Alul 

ae ‘te Es, &¢., M. Ploetz »aée Kummer, 

London. 

24,799. PHarMacevticaL Comrounp, H E. Newton. — 
(7 Farbentabrikea cormals Friedrich Bayer and Co, 
ty t “4. 

24,800. SEPARATING Macuines, &c., R. J. Olivey, 
London. 

24,801, Pepa Srays or Supports for Cycies, E. Hek- 
Bp 1, London 
802. Neepies for Sewinc Macurnes, F. J. Trope, 

ndon. 

24,803. AppaRArus for ORNAMENTING Strips of Woop, 
F. A. Brausil, C. Saulitschky, and M. Holanbek, 
London. 

24,804. Sream, Gas, or other Enornes, A. L. Ide, 
London 

24,805. Gasand O11, Motor Enoines, F. W. Lanchester, 
Londor 

$5 EET WATERING ApeLianc’s, A. A. Champion 
Perkins, London. 

24,807. oe Mecuanism of Saw Bencues, N. Tailby, 
London. 

24,808. Drarntnc Rocky Beps, G. F. H. W. and F. H. 
Poetsch, London 

24,809. Dryina Prat, A. Schoenemann, London. 

24,810, Lockine Device for CycLes, B. Hallett 
London. 

24,511. Pepa Cranks for Cycies, &e., J. T. Y. Gould, 
London. 

. TANNING Process, A. M. Clark.—(Les jils de F. 
h. G ae. 

24,813. Dentirrick, P. O. Ulmgren and A. A. Fris, 
London. 

24,814. BALL - RETURNING APPARATUS, W. Gilmore, 
London. 

24,815. SEL¥-LocKING Can Tops, T. H. Coakley and E. 
M. Mitchell, London. 

24,816. Macuines for LoapinG HeExs with Naixs, E. 
Weodward, London. 

4,817. CHROMO-PHOTOGRAPHY, C. C. Ballston, New 
York. 

24,818. Forms of For« Hearins, C. F. Schubert, 
Germany. 

24,819. Making Giure Cakes, H. Meister, Cologne, 
Germany. 

6th Novomber, 1896, 

24,826. Sarety Letrer Box, R. A. Silk, Addlestone, 
Surrey. 

24,821. Puncture Proor Banps for Tires, J. Robinson, 
Ipswich. 

4,822. ARTIFICIALLY Dryino Crops, J. W. Petavel, 
Shettield. 

24,823, ADVERTISEMENTS, L. O. Johnson, London. 

24,824. CycLe HAaNDLE-baks, A. B. Kent, London. 

24,825. Typewriting Macuines, H. W. Higham, 
London. 

24,826. Fitrerina Mepia, E. W. Lucas, London. 

24,827. NerepLe Tureaper, H. J. Luckock, Bir- 
mipngham. 

24,828. Tire INFLATOR, T. Blackmore and W. H. Ben- 
well, Birmingham. 


DeTacHABLE HANDLE-BAR, H. Greenwood, Don- 
S. A. Cooper, 
24,831. CommunicaTING Morton to Cycies, W.J. Ginder, 
Lewis, 
TING SEWAGE SLuDGE, B. Walker, Hawes, 
Walker, Knowle, 
Walker, Knowle, War- 


Cyc_t WHEEL Guarp, 8. Alleock, Redditch. 
Mou tps for CastinG Cyc.Le Frames, E. Hollings. 


’ 


J. M. Porter and J. Blakey, Leeds. 


s, H. 
CASTORS, 
ster. 


SENSITISED FiLMs, 


Cycle FRAMEs, 


Allott, Manchester. 
E. Ashbarry 


J. Whitehecd, 


and J. 


W. 


SiGNALLING upon Raitways, W. Brierley, Man- 


R. J. Appleton, 


Pir- 









24,846. Non-rusIBLE Matcu Coatina, L. 
Yarm-on-Tees, 

24,847. Mutinc SrrRincep INSTRUMENTS, 
Sladen, C. Crompton, and C. M. Wood, 


A. Thomas, 


E. 8. 
London. 
Man- 


B. 


St. 


24,848. Power Daiven Venicies, J. Birt wistic, 
ches.er. 


ss Roap J. 





VEHICLES, sirtwistle, 
24 850. Apparatus for CrusnHine Steet, J. T. Pearson, 

oe 
5 WATER-' 
L porte 
2, Stoppinc Trains, A. A. Walker and T. Brown, 


24 8 


rcbe Steam Borers, E. E. Wigzell, 





j BicycLe REst, 
tershire. 

24.854 InpDIA-RUBBER SuRFACED Goopbs, 
Manchester. 

PNEUMATIC 


W. U. Coates, Falfield, Glouces- 


W. Coulter, 


Tires, P. O. Weightman, Liver- 





iy gy Sciver Breaktne Giits, F. W. 
. H. Hamilton, and R. Gordon, Belfast. 
24,857. Tine LE Mup Guarpbs, W. Broomhead, Birming- 


. Gas Exoines, R. Caldwell, London. 
C. C. 










24,859. Lever and Pawi, C. C. Lambert, London. 

24 860. WasHiInG Macune, 8. rrett, London. 

24 861. Fixenc Cranks on AX Les, H. and J. Jelley, 
London. 

24,862. C..upLER, C. E. Jacobs, C. A. Lumley, and W. 
B. Hay ward, Loudon. 

24,863. Hop and Crank, H. L. Todd and F. W. 
Me Jlellan, London. 

24,864. Metats for Gor and Bitiiarps, P. Barry, 
London. 

24 865. Lamps, 8S. Smallwood, Cernarvon. 

24,866. PreumaTic Tires, W. J. Rawson and L. Jones, 
London. 

24,867. Drivinc Gear, W. J. Rawson, London. 

24,808. Cyrcves, H. Page and A, Raynor, London. 


24,869, APP ARATUS fur Roastins, &c., F. Brandenburg, 


London. 

24,870. FasTENeER for Cycie Inriators, J. Kirby, 
London. 

24,871. Woop Sawine Macurnes, W. Allchin, London. 


24,872. GEARING, J. 
24,873. Foo: BAI Ls, 


Kennedy, Glasgow. 
k. Young, Glasgow. 





24,874. Merauiic Packine for Pisrox-rop, R. Archer, 
Loudon. 

24 875. MANUFACrURE of MarGaRINe, W. McDonnell, 
London. 

24,876. Wrap or Rua, J. Fineberg. Liverpool. 

24,817. CycLe SADDLE, E. Woods, Derby. 

24 878. Urpers for Boors, M. Maerz and L. Sack, 
London. 

24,879 Urinisinc Furnace Scaa, T. Twynim, Egham 
Hill, Surey. 

24.500. Sernw Provett errs, W. Kish, London. 

24,881. Expctoston EnaGines, J. B. Furneaux and E. 
Butler, Lundon. 

24,882. DatTe-INDICATING Apparatus, W. H. Lupton, 
London. 

24,833. BrnocuLaR Opera Gtassts, J. Aitchison, 
London. 

24 884. TwIPLE-EXPANSION ENGINES, T. G. Clayton, 
London. 

24,885. LeatHEeR Supstirote, L. de Banviile, J. F. 
Roulleau, and L. V. Kancelant, London. 

24.886. Route InpicaTor, &c, F. D. C. Strettell, 
London. 

24.887. OPERATING WATER-CL‘SETS, E. P. Sands, 
London. 

24,888. HaNDLE-s4rs for CycLes, H. J. Humphrey, T. 
A. McDowell, G. Ridley, jun., and W. L. Burr, 
London. 

24,889. Hanples for Umeretias, &c., A. C. Hirsh, 


London. 
24,890. Drivinc Gear for Cycies, T. E. Nightingale, 
Liverpool. 


24,891. FILTRATION of Sewaae, T. Hall and J. Davies, 
Manchester. 
24.892. Lips of VecETaBie Disues, R. S. Thorpe, 


Liverpool. 

24,893. GalTeRS or Covertinas for Lros, J. Pullman, 
London. 

24,894. FIRE - FXTINGUISHING 
and J. Tronser, London. 

24,895. Burrer Caurns, W. Ch2eld, London. 


Apparatus, P. Wenck 








24,896. Preumatic Tires, E. W. C. Erskine, London. 

24,897. Recay for OrnGAN MECHANISM, G. Weigle, 
London. 

24,898. Removinc Rust, H. H. Leigh.—(4. Anderson, 
at present on the High Seas ) 

24,899. PNgumatic T M. M. Dessau, London. 

24.900. STEERING L. de Loma, 
London. 

24,901. Utittstnc Vapours, A. J. Boult.—{2. T. 
Backstrom, Sweden 

24,902. Stas, &c., for BurLpinc Purposes, A. Gries, 


London. 
24,903. BRAKEs, 
24,904. CycLe 
London. 


R. S. Kemp, London. 


and Motok-car Hanp_es, J. 8.Cimpbel', 


24,905. VaporisERs for Or. Motors, T. W. Nayler, 
London. 

24,906. CapsuLE for BotTLE2, Betts and Co., Ld., and 
W. Nimmy, London. 

24,907. Ribpon MatTertaL and Gauze, &c., J. K. 
Schumacher, Loudon. 

24,908. AprpakaTUs AFFIXABLE to CycLes, W. S. Simp- 


son, Lendon. 





24.909. Duppine for Leaner Gcops, G. W. Hansen, 
Loudon. 

24,910. BrosHes for Dynamcs, P. J. C. Carbon, 
London. 

24,911. HANDLE BaR for CycLes, H. H. Lake.—(J. E. 
Lee, United States ) 

24,912. REVERSING GEAR for CaRRIAGEs, V. E. Pretot 
London. 

24,913. AXLE Bearine for Cycies, F. J. Holloway, 
London, 

24,914. Drawtya-prns, J. Cockshut, London. 

24,915. BALL Be.kinus, H. Hopkius and C. Clegg, 
Loudon. 

24,916. CooLine Liquips, H. Vuylsteke, London. 

24,917. Horsesnors, W. F, Slatford, London. 

24,918. Drittinc Ho_es in Woop, L. M. Messiaesi, 
London. 


24919. Apparatus for Wire Drawine, B. Bohin, fils, 
London. 

24920. BicycLe FRaAMEs, 
Harrison, London. 


J. T. C. Everard and J. 


24,921. Rerorts, A. McDonald, London. 
24,922. BicycLe Tires, C. J. Reeves, W. L. Mackay, 
and W. F. MeMullen, London. 


24,923. BicycLes, H. Mitchell London. 
24,924. CLotn Curter, G. P. Eastman, London. 
-AM GENERATORS, J. E. Dame, London. 








249 26. ForNaAce Doors, E. M. Andrus, London. 
14927. ALARM BEeLLs, &. de Haas, London. 


2. AXLE Arms, A. BE. Streadwick, London. 
. TRaps for Sinks, O. la Rue, Loudon. 
Sarety TrRottEy WuHeets, C. L. 
ondon,. 

24,931. INKWELLs, L. G. Houser, London. 
24,982. BoTTLes A. Schwanitz, London. 
PNEUMATIC SpRAYER, J. Black, London. 

Wire Sewing Macuines, W. H. Wheat!ey.— 
H. Hingston and M. Mullarky, Canada.) 
TooTH Brusues, F. D. Gould, London. 
MorTisine Cuise ry = Potter, London. 
24,9387. CycLes, A. G. Way, London. 
24,938. Prorecrors for SHirt Fronts, 
Lond»n. 

24.939. MONOLITH PaDLock, J. S. Vanecek, London. 


F. Orth, 





24,€33. 
24'934 
—(W. 
24,935. 
24,936. 






J. Rixen, 


Tth November, 189€. 








24 940. MusIcaL 


Pitch ADJUST G. E. Vaughan.— 


24,943. CLEANING ToBacco PIPEs, C. W. G. Little and 
A. J. lreland, Heckington, Lincs. 

24.041. Vatve GEAR for O11 Enoines, A. G. 
London. 

24,945. EXTRACTING 
London. 

24,946. Power Mu ctip.ier, G. Pinnington, Chester. 

24 917. Arc Lamps, A. L. Davis, Londun. 

24,948. Bripexs, J. T. Andrews and G. K. Montagnon, 
London. 

24,949. Katstnc and Lowerino Boats, W. G. Richards, 
Midd'esbrough-on-Tees. 

24,950. Fork Crowns for CYCLEs, 
mioghain. 

24 951. Bearincs of Cycies, R. A. Marples, Bir ming- 
hain. 

24 952. Cook1nec Ranaes, J. and W. R. Green, and H 
Hague, Sheffield 

24,053. Reversinc and SpeepD Gear, W. Rowbotham 
Birmiogham. 

24,954. Rotary Motors, C. Grayson and W. J. Thomp- 
son, Liverpool. 

2495). Device for Use with Heap Gear, 
Manchester. 

24,956. ComMvRESSED Fiusp Enoine, W. Riley, 





New, 


TANNIN from Hops, R. D. Bailey, 


F. W. Briggs, Bir- 


E. Gunn, 
Brad- 


5%. 





24,957. Mirror, J. Wi liams, Bangor. 
24,958. ‘lwo-pointep Naits or Tacks, D. A. Berry, 
M:z gone er. 





Pyeumatic Tires, J. H. Herbertand W. Black, 
Weleniamain. 

24,960. Covers of Tires, J. H. Herbert and W. Black, 
Wolverhampton. 

24,961. Ark IncuBaToR, 8. 
near Ramegate. 

24.962. PreumaTic 
Derby. 

24,963. Openine Cases, G. 
ness, London. 

24,954. Pneumatic Brakes for VEHICLES, G. Priestley, 
Halifax. 

24,965. Purse, T. Hudson, Ryde. 

24,966. CHarks, H. Jones, Adwy’r-Clawdd, 
Wrexham. 

24,967. Meruop of JorntING or WELDING, 
London. 

24,968. Pipes, 

24.969. LIGHTING 
bridge. 

24,970. CURTAIN DRYING 
Stockton-on-Tees. 

24.951. Limivinc Herout of Lirts, &c., F. Ditchfield, 
blackburn. 





Duckeriog, No:thwood, 


ALARM for Avto-cars, J. Simkiss, 


W. Baker and C. L. Holder- 


near 
R. McKenna, 


R. J. Gant, London. 
Fires, C. Hamer and T. Cook, Staly- 


Rooms, &c., J. Stewardson, 


24972. Puc Vatves for Taps, J. B. Butterfield, Brad- 
furd. 

24 973. Browers for Licutine Fires, &c., T. Duncan, 
yg 

24,°74. JoInTeD WorKING Toy Ficures, G. F. Liitticke, 


fon Pas 








2 5. Crrc*LaR KNitTinc Macuine, H. A. Bettney 
Nottingham. 

24,976. Locas, V. Dugmore, Birmingham. 

24,477. Drivine Gear, F. J. Deeming and the Coventry 


Machinists Co., Ld., London. 

24,978. Cover for FueL Economisers, A. Loweock, 
Manchester. 

24,979. ASCERTAINING LEVELS, C. Shore and C. Heap, 
Manchester. 

24,930. Steam Enaines for Veunicies, J. G. A. Kitchen, 


Manchester. 

24,981. StTakiING 
Dundee. 

24,982. PREPARING PHoToGRaPHs fcr Paint, A. E. Dunn, 
London. 

24,983. Brakes for CycLes, W. Snelgrove, Shirley, near 
Birmingham. 


SypHonic Action, S. Robertson, 


24,984. BreapED ORNAMENTS, &c., A. M. Stothard, 
Manchester. 

24,985. MeasuriING Lenatus of Faprics, &c., T. Kirby, 
Leeds. 


W. E. Jayne, 


Pix, W. M. Milne 


24.986. Dryinc Cor for BaTH-Rooms, 
Dinas Powis, near Cardiff. 

24,987. One Piece LocK SAFETY 
Aberdeen. 
24,988. SELVEDGE WEAVING ApPaRaTUs, E. T. Whitelow, 
Manchester. 
24,989. SecoRING 
Birmingham. 
24,990. PreventinG Boats Capsizino, W. H. Bradford, 
Chester. 

24,991. Lamp CHimneys for Gas Licuts, M. 
London. 

24,992. FurnituRE, D. Blankstone, Liverpool. 

24 998. CLEARING Rotary Sieve Drums, H. Kriimer, 
Liverpool. 

24,994. HIGH-PRESSURE Gas ENGINES, 
haeuser, Liverpool. 

24.995. ORNAMENTING Straw Hats, T. 

London. 

24.996. JorstiInG Drain and cther Pipes, R. Ewing, 

London. 


Bows to Watcues, J. K. Newsome, 


Kray, 


W. von Oechel- 


and W. T. Lye, 


24,997. Tires for CycLe WuHEELs, Sir A. J. Loftus, 
London. 

24,998. Broocnes, C. W. Homes, Londen. 

24,999. VessELs, W. C:rter, London. 





25, C00. DrivinG CHains and WuereEts, R. C. Chicken, 
London. 

25,001. ELectric Licut, Headland’s Patent Electric 
Storage Battery Co., Ld., aud H. W. Heaaland, 
London. 

25,002. UmBRELLA and Warkrnc Stick, F. J. B. Hunts- 


man, London. 
25,003. Pcratro Diccers, C. J. Mculton and A. J. 
Keeble, London. 









25,004. Packina, J. Airey, London. 
25,005. INCANDESCENT Gas Lamp, J. G. Black, London. 
25,006. C.iGaR Hotper, W. D. Murdoch and O. E. 
Whiting, London. 
5,007. SHutries, W. J. Attack, London. 
»,008. Meters, J. Greenall and T. T. Heaton, London. 


25,009. Boxes, L. W. Stone, London. 
25,010. ReciprocaTtinG Motion, E. Hopkinson, London. 


25,011. Looprep Pixe, C. D. Abel.—(&. Roetiges, Ger- 
many.) 

25,012. Inrants’ Frepinc Botties, W. Coulshed, 
London. 


25,013. Cuarr, D. C. Moon, London. 





25,014. SecuriNG Hats and Bonnets, P. T. Oswin, 
London. 

25,015. Vatves for Rattway Brakes, W. Firman, 
London. 

25,016. Device for CuLrnary Purpcs J. Wicks, 
London. 


25,017. Hat Pin, E. A. Barnes, London. 

25,018. BortLE OrENER, D. D. Underwood, London, 

25,019. Rack or Houper for Music, T. W. Clarke, 
London. 

25,020. CRANKS and TREADLEs for Cycies, J. Warrick, 
London. 


25,021. Stoprperrnc Wine Borties, W. Q. Waugh, 
London. 

25,022. PNEUMATIC VEHICLE TrrEs, H. G. Cartwright, 
London. 

25,023. Strap for Securtna Cnitpren, H. Bryant, 
London. 

25,024. REcEIPTING and REGISTERING INvoIcEs, H 
Korte, London. 

25,025. CycLe Joints, F. Easom and H. Eelcher, 
London. 

25,026. Gearina, H. Belcher and F. Easom, London. 

25,027. Packine for Sturring Boxes, A. H. Keunri.k, 


London. 

25,028. MEASURING and RecorpinG Liguips, J. Milla, 

London. 

25,029. Pneumatic BrakEs for Cyciks, J. G. Stidder, 
London. 

25,030. REGULATING ELEcTRIC METERS, ¥. 
London. 

25,031. Vessmis for Corresive Sugstances, P: Funfak, 


Wilson, 


> 
7 





(G. 


Oliveri, 


United States.) 





tondon: 
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25,082. Recerracies, J. W. Graaff and B. Urlaub, 
mdon. 
25,033. GLoses for Lamps, C. Knaeps, London. 
25,034. SuSPENSION Run@s for Picrurss, F. A. Gdsser, 
ndon. 

25,035. FEEDING and DusinreGRATING Cuay, A. E. 
Nicholl, London. 

25,036. Ececrric Batreries, J. L. Dobell, London. 

25,037. Toots, W. A. and F. Pearn and E. G. Wrigley, 
Manchester. 

25,0388. Water Gavuoes, P. Hulburd.—(7. Rockstroh, 
Germany. 

25,039. Bean Generators, A. F. Hills and G. 8. 
Young, London. 

25,040. APPLIANCE for CLEANING Wrinpows, D. Scott, 
London. 

25,041. MeasurinG Depru of Oceans, E. G. Sjéstrand, 
Stockhohn. 

25,042. WarerPROoF Cottars, &c, W. O. Chisholm, 
Glasgow. 

25,043. Soap Dish or Tray for Barus, J. Gardner, 
Glasgow. 

25,044. PReveNTING Botr_Le REFILLING, R. 8. Moseley, 
London. 

25,045. Preventino Carronisina, J. R. Vellacott, 
London 


9th November, 1896. 


25,046. A Metar Comp, J. Herbert, Hucknall Torkard, 
Notts. 

25,047. Gearinc of TanpeM Bicycies, T. F. Peel, 
Limerick. 

25,048. Cyctk Cuatn ApjusTMentT, R. A. Marples, Bir- 
mingham. 

25,049. Crips for Parts of Cycies, R. A. Marples, Bir- 
mingham. 

25,050. Soap and Orner ArticLes, C. Bauer, London. 

25,051. Pyeumatic Serine, J. 8. Cockburn, Pennox- 
stone Court, near Ross. 

25,052. Startinc Power Driven VeuICcLEs, J. Birt- 
wisle, Manchester. 

25,053. Coms, T. D. Harries, Aberystwyth. 

25,054. Brusn, T. D. Harries, Aberystwyth. 

25,055. Tire for VEHICLES, Bicycuies, &c., H. Hilton, 
Dublin. 

— Tires for the WHEELS of Veuic.es, 8S. Griffin, 

ath. 

25,057. A Game, J. B. King and F. R. Pool, Mutley, 
Plymouth. 

25,058. Sream Enarnes, 8. Z. de Ferranti, Holling- 
wood, Oldham. 

25,059. Stream Enarnes, S. Z. de Ferranti, Holling- 
wood, Oldham. 

25,060. Batt Bearinos, 8. Z. de Ferranti, Holling- 
wood, Oldham. 

25,061. ENarne Bearrnas, S. Z. de Ferranti, Holling- 
wood, Oldham. 

25,062. WasHinGc DrinkinG Guasses, B. G. Simpson, 
Sheftield. 

25,063. Supptyinc Disinrectant, W. Hanlon, Inni- 
shannon, Co. Cork 

25,064. VALVE Gears, H. Pickstone, Manchester. 

25,065. Toots for the Use of Cycrists, G. Roy, Man- 
chester. 

25,066. ConTrRoLtInc Horses without Bit, E. R. 
Wethered, London. 

25,067. UmBrReLLas and Parasois, A. and W. Hill, 
Bristol. 

25,068. Srrarntna of Pup, D. N. Bertram and J. 
Blaine, Glasgow. 

25,069. Exastic Trres for Cycies, &c., H. M. Nicol, 
Glasgow. 

25,070. Sprine Catcues, J. W. Wadkin, London. 

25,071. CrrcuLaR KNITTING MACHINES, J. C. Moore, 
Leicester. 

25,072. Tire for WHEELED Venic.es, C. G. and J. J. 
Roberton, Leeds. 

25,073. PapER Tues, W. Caithness, jun., and S. 
McDowell, Belfast. 

25,074. Linep Leap Pipes or Tupes, A. Barraclough, 
Halifax. 

25,075. Feep WaTeR ReGucatTor, J. F. Paxton, Gates- 
head-on-Tyne. 

— Wert Stop Motions, F. C. Wheelwright, Brad- 
‘ord. 

25,077. TeMpoRARY DRawINnG Paper, F. Wilmot, Bir- 


ming! 

25,078. Ever Dry Open Arr Sxat, T. B. Palmer, 
Lucan, Co. Dublin. 

25,079. Conpuits for Exectric Tramways, C. H. 
Gadsby, Loughborough. 

25,080. ToorH BrusHes and Casinos, D. W. Tower, 
London. 

25,081. PorTaBLE BicycLte Crate, A. H. Tarleton, 
Uxbridge. 

25,082. PatreRN Carps for Looms, 8S. Charteries and 
R. Spence, Glasgow. 

25,083. Means for LicHTinc a Piper, H. Sampson, 
Dawlish. 

5,084. Lute SicNaLierR, T. Nicholson, Altrincham, 

eshire. 

25,085. Gas Jet ARRANGEMENT, G. Holdsworth, 
Barnsley. 

25,086. PHoToGRAPHIC ENLARGEMENTs, G. Holdsworth, 
Barnsley. 

25,087. Trres for the WHEELS of BicycLes, W. Dodds, 
Ashford, Kent. 

25,088. Tacs to be AtracHED to Harts, D. A. Keller, 
London. 

25,089. Cuarrs, SeTrees, SToo.s, &c., E. J. Totterdell, 
London. 

25,090. Smoke Consum:nGc Fornaces, F. Marcotty, 

mdon. 

25,091. Srurrinc Boxes, E. Hesketh and A. Marcet, 
London. 

25,092. Pneumatic Tire forCycues, A.J. Williams, H. 
L. Ashford, and C. A. Swan, Brentford, Middlesex. 

25,098. WHEELS, F. J. Money, London. 

25,094. Envetopes, W. E. Kelly, London. 

25,095. Bicycies, J. E. Lilley and J. Westaway, 
London. 

25,096. BLottine Paps, A. J. Boult.—(A. Uhlmann, 
Germany.) 

25,097. Knitrinc Macuines, W. Bach, London. 

25,098. Ark ApmissIOon Apparatus, V. B. Radcliffe, 
London. 

25,099. MecHanism for Games, A. A. and A. E. Trim- 
mings, London. 

25,100. Process for Puriryinc Acip, A. Schmidt, 
London. 

25,101. Cyciists’ Crips, A. E. and F. T. Sutton, 





ndon. 

25,102. CycLte Drivine Mecuanism, W. B. Downey, 
London. 

25,103. PRESERVING OrGANIC Propuwcts, J. E. Whiting, 
East Indies. 

25,104. Lemon Squeezer, A. L. Lewis.—(W. V. Levis, 
United States.) 

25,105. Cycies, H. Middleton, Slough. 

25,106. Door Fasteners, W. Rockliffe, London. 

25,107. Door Fasteners, W. Rockliffe, London. 

25,108. Borer Furnaces, E. Edwards.(A. Schurp- 
winkel, Germany.) 

25,109. Boots, 8. and C. A. Cowling, London. 

25,110. Pepats, H. Fleming, Liverpool. 

25,111. BatrLe-pores, M. J. Rice and P. Knight, 
London. 

25,112. Horse ConTroLiinc Apparatus, J. Trantom, 
Liverpool. 

25,113. Harmonic Devices for Srrincep INsTRv- 
MENTS, J. A. Weser, London. 

25,114. Brake SptasH Guarp for Cycves, J. Fletcher, 
Birmingham. 

25,115. Rarway Departure Apparatus, D. Foster, 
London. 

25,116. From Actuatep Pumps, R. J. Hodges, 


London. 

25,117. Improvep Gas or O1t Motor, G. G. Smith, 
London. 

25,118. Dryina GRANULAR MATERIALS, C. G. J. Miller, 
London. 

25,119. SHarpenine Rock Dritts, &c., W. Wanliss, 
London. 








25,120. Perroteum Morors, R. Chasteau, A. B. de 
Bouvand, J. Natu, and J. Guillon, London. 

25,121. Locxine Gear for ELvecrricat Switcues, L. F. 
Awde, London. 


25,122. InrLatinc Vatves for Cycies, A. Davids, 
London. 

25,128. INCANDESCENT ELEctrRIc Lamps, W. Aubert, jun., 
London. 


25,124. Improvep Spootine Apparatus, P. Kiirschner, 
London. 
25,125. Pyeumatic Tires, J. Homfray, London. 
25,126. "Arc Lamps, A. Pfitiger, London. 
25,127. Propuction of CHocoLatr, G. J. Epstein, 
ondon. 
25,128. New CoLourinec Marrers, 0. Imray.—(The 
Society of Chemical Industry m Basle, Switzerland.) 
25,129. InrLatina Pneumatic Tires, F. A. Kohler, 
London. 

25,130. Fires for Fitinc Lerrers, D. Moore-Jones, 
London. 

25,131. MAaNuFactuRING Tin Pcates, H. S. Thomas, 
London. 

25,1382. Grinpinc CEMENT CLINKER, 8S. W. Margetts 
and J. Cuthbert, London. 

25,188. Makina Wuite Leap Piament, A. Macdonald, 
London. 

25,1:4. Sream Borter Furnaces, F. D. Bumsted, 
London. 

25,135. Pneumatic Tires for Cycires, W. E. Body, 
London. 

25,186. Paorocrapnic CAMERA Stanps, W. W. Beasley 
and C. Perrott-Smith, London. 

25,137. Bar Hanpie Coverinas, G. Halsey and W. 8S. 
Metcalfe, Enfield. 
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25,138. Lastina of Boors, H. W. Sursham and W. IH. 
Stevens, Leicester. 

25,139. Warerrroor Beit Tent, A. E. Maudslay, 
Winchester. 

25,140. Setr-stTarTiIna Apparatus for EXxpLcsion 
Enarnes, W. Rowbotham, Birmingham. 

25,141. Improvep Cast [Ron Borers, J. Dougill, Man- 
chester. 

25,142. Fincer Prorecror for Writine, W. C. Turner, 
Egham. 

25,143. Execrric Arc Lamps, R. J. Crowley and E. B. 
Payne, Birmingham. 

25,144. DispLaAYING ADVERTISEMENTS, W. J. Walford, 
Bristol. 

25,145. ImpRoveD CuimNey C-w is, B. Massey, Bir- 
mingham. 

25,146. Jornts, F. R. Tinley and E. R. A. Matthews, 
Birmingham. 

25,147. Cycies, W. J. Ginder, Birmingham. 

25,143. HorsesHogs, J. T. Wrigley, Huddersfield. 

25,149. MacHINEs for NotcHinc FRamEs, A. Lambie, 
Glasgow. 

25,150. Potratore WasHING Macuines, E. Birch, Man- 
chester. 

25,151. Borrie Stoppers, M. L. Orr, Dublin. 

25,152. Speep [INDICATING AppaRaTus, J. B. King, 
Plymouth. 

25,153. CHarmntess Cycte Gear, W. L. 
Glasgow. 

25,154. Disinrectinc Trap for Drains, J. Arnold, 
Devonport. 

25,155. Cuarrs, S. J. Summerson and 8. 8. Wrightson, 
Darlington. 

25,156. Gear Cases for Cycies, F. Mousley, Bir- 
mingham. 

25,157. SupMaRINE Esector, A. E. Sharp, Jarrow-on- 
Tyne. 

25,158. WHEELS, W. March, London. 

25,159. Dress Fasteners, W. J. Fox, Manchester. 

25,160. CompineD RarLway SLeepers, 8. Youngs, 
Manchester. 

25,161. Cycig Stays, E. D. Hopcroftand F. A. Rhodes, 
Birmingham. 

25,162. Curtain SuspenpING Device, C. A. Williams, 
Surrey. 

25,163. Water Carovusats, G. Hogard, Germany. 

25,164. BorrLe Stoppers, C. Meyer, Germany. 

25,165. Derricks, W. M. Walters, Liverpool. 

25,166. TRouSER STRETCHER, W. V. Cook and H. W. 
Cotman, Ipswich. 

25,167. Seat Prtxars for Bicycies, M. Sansom, Bir- 
mingham. 

25,168. GovERNOR for MARINE Encines, H. Wallace, 
Belfast. 

25,169. Drivinc Gear for Cycies, A. Ridge, Man- 
chester. 

25,170. TELEPHONE, P. de Kilduchevsky, London. 

25,171. Curmine Betts, A. G. Brooks.—(7. J. Flanagan, 
United States.) 

25,172. AvuToMATIC FricTiON Brake, W. T. Fisher, 
Birmingham. 

25,173. CarriaGe Winpows, 8. Copley and J. E. Pease, 

ndon. 

25,174. Trrmminc LEATHER, E. R. Royston.—(£. Spear 
and F. L. Middleton, United States.) 

25,175. LeaTHER Loops, E. R. Royston.—(&. Spear and 
F. L. Middleton, United States.) 

25,176. LeaTHer Loops, E. R. Royston.—(E£. Spear and 
F. L. Middleton, United States.) 

25,177. Mup-cuarps for Roap VEHICLES, E. Patry, 
London. 

25,178. Jorn1nc Ralxs, A., sen., and A. Butler, jun., 
London. 

25,179. Nut-Locks, O. 8. Ebert, London. 

25,180. Licutrne Devices, T. F. Williams, Loudon. 

25,181. BorrerR Furnaces, A. J. Boult.—(S. P. Hutch- 
inson and 8. L. Wiegand, United States.) 

25,182. BorrLe Opener, R. R. Marshall, London. 

25,188. Gurpinc Carns, K. Kilian and K. Andres, 
London. 

25,184. Cotr of Peace, R. Kinsey, Shrewsbury. 

25,185. INFLATING and MANUFACTURING TiREs, W. W. 
Colley, London. 

25,186. VENTILATOR, J. Morgan, London. 

25,187. Mup Guarps of VeLocipepes, F. T. Fletcher, 





Brown, 


London. 
25,188. SHizLp for Hanps of Cycuists, J. H. McLean, 
mdon. 
25,189. WHeets, A. A. Pope, London. 
25,190. WALLETs for InstruMENTS, C. E. Goodspeed, 
London. 
25,191. Guarp for Pneumatic Tires, J. A. F. Hall, 
mdon. 
25,192. Brakes, W. M. Rowe, London. 
25,198. Cycie Gear, R. B. Walton, Kildare. 
25,194. Vatves for Gas GENERATION, J. Byrom, Liver- 


pool, 

os 195. Furnace, A. E. Muirhead, Glasgow. 

25,196. Pouttry REARING APPARATUS, C. 
London. 

25,197. Boxes, F. H. Everett, London. 

25,198. PRopeLLers for VENTILATORS, A. W. Metcalfe, 
Belfast. 

25,199. Screw HanpLe ApvusTeR, H. J. Herapath, 

mdon. 

25,200. Wueets for Cycies, &c., E. R. Wildegose, 
London. 

25,201. Trres, J. G. Stidder, London. 

25,202. Moror Gas, J. G. Stidder, London. 

25,208. Drivinc Gear for Cycies, H. G. B. Smith, 
London. 

25,204. CeREAL Repuction Macuines, H. D. Perky, 


E. Lyon, 


mdon. 

25,205. GRAIN Repuction Metuop, H. D. Perky, 
London. 

25,206. Brakes, A. E. Schurr, London. 

25,207. Cycies, R. C. Mason, London. 

25,208. Brooms, C. Railton and E. G. Ashton, 
London. 

25,209. VeLocrpepes, A. Koch, London. 

25,210. Axies, R. J. L. Hildyard, London. 

25,211. InpicaTina Apparatus, A. G. Brookes.—(H. C. 
King, United States.) 

25,212, Cuimney Pors, J. H. Greenwood, London. 

25,213. Bicycies, A. Schmidthauer, London, 

25,214, Lamps, A. Casey, London, 








25,215. Fasreninc Device, R. Snaminor and 8. 
Politzer, London. 

25,216. Piers, A. Schatz, London. 

25,217. Pranororre Action, H. George, T. D. Turnbull, 
and A. H. Coyle, London. 

25,218. VeLocrpepgs, G. Hoffmann, London. 

25,219. Bicyctes and Tricycies, C. A. 
London. 

25,220. Steam Stop Vatves, R. and W. McLaughlin, 
London. 

25,221. Motor Cars, V. E. Prétot, London. 

25,222. Sewinc Macuines, H. H. Lake.—(F. L. 
Sprague, United States.) 

25,223. Lappet Looms. J. R. MacColl, London. 

25,224. AcETYLENE Gas, I. N. V. Bablon, London. 

25,225. Bricks, &c., A. W. Fludder and G. H. Innes, 
London. 

25,226. Drivinae Cycies, J. Powell and H. Moore, 
London. 

25,227. Stor Motions for Looms, P. Pick, London. 

25,228. Stipinc Doors, L. Partl and C. Binzegger, 
London. 

25,229. Derective Locks, L. Partl and C. Binzegger, 
London. 

25,230. Tooxs, J. F. Ryder and A. B. Griggs, London. 

25,231. Guass Giopes, G. W. Ballou and A. Seaver, 
London. 

25,232. Toy, W. S. Hart, London. 

25,233. Woopen Rims, J. Banwell, F. R. Wall, and G. 
Caunter, London. 

25,234. Fuse Brock, E. H. 
Thommes, London. 

25,235. Car Coupuinas, F. H. Fox, London. 

25,236. AcETYLENE, E. Chesney, L. Pillion, and C. 
Bertolus, London. 

25,237. CARTRIDGE-MAKING Macuines, J. P. de Braam, 
London. 

25,238. Cure for Suprortine Articies, P, Braham, 
London. 

25,239. WaLLace TiRE Guarp, W. H. Waud, London. 

25,240. IMPREGNATING Fiprous Supstances, W. P. 
Thompson.—{F. Hasselinann, Germany.) 

25,241. Picrure Rervectine, W. P. Thompson.—(XK. 
Wirth, Germany.) 

25,242. ELecrricaL DiscHarGE Apparatvs, R. Belfield. 
—(4. J. Wurts and C. B. Skinner, United Stutes.) 

25,243. Paper Fasteners, 8. Learoyd.—(Ak. M. Pan- 
coast, United States.) 

25,244. Cottectine Ort, P. R. Jackson and Co., Ld., 
and J. 8. Lewis, London. 

25,245. Tuerr Derecrors, G. Brownell.—(S. Barnctt, 
Chili.) 

25,246. DestroyiIne SMoKE in Borers, G. H. Biddles, 
London. 

—_ FasTenincs for CLotues, P. Chambers, Liver- 
pool, 

25,248. CycLe Brake, A. F. Thomas, London. 

,249. BuLuets for Sportina Purposes, C.8. Berthon, 

London. 

25,250. Supsectinc Orgs to Heat, W. E. Pedley, 

London. 

25,251. Lamp Firrinas, A. Vandam and F. Harrison, 

London. 
2. Hat and Bonnet Pts, M. Way, London. 
ANUFACTURE of Boots, &c., fF Hessen, 


McEvoy, 








Montgomery and M. 
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25,253. 

London. 

25,254. Winpow Suapes, H. H. Forsyth, and H. H. 
Forsyth, jun., London. 

25,255. NON-REFILLABLE Bopres, H. H. Lake.—(The 
Belipse Nou-rejilliag Bottle Company, Limited, United 
States.) 

25,256. VeLocipepe for Snow, &c., C. W. Blacklock, 
London. 

25,257. ImpRoveD Puzz_es, R. 
London. 

25,258. Heating Furnace Stoves, A. J. Boult.—(W. 
Lénholdt Feuerungsgesellschajt, m. b. H., Germany.) 
5,259. Cuttinc Stone, &c., G. A. B. Wincqz, 

London. 

25,260. CanaL Hav ace, C. Fairfield and T. D. Pillans, 


Dopping-Hepenstal, 


ndon. 
25,261. Devices for ConvertinG Motion, L. H. Smith, 
London. 
25,262. Venpinc Macuings, G. O. Ranson and D. N. 
Burwell, London. 
25,263. Pneumatic Tires for Cycres, J. Caffarey, 
London. 
25,264. ImpRoveD ManTLe Borpers, W. J. Kirkup, 
London. 
25,265. PostaL ENvELopss, T. J. Mellor, London. 
25,266. Postat Envevopes, G. C. Howard, London. 
25,267. ImpROvED Brackets, H. Edyvean-Walker, 
London. 
25,268. CompounD Tires for VeHicLes, T. W. Burgess, 
mdon. 
25,269. The Crown Liquip Bivueina, J. F. Schillis and 
. Teichmann, London. 
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25,270. Trres for VeHicies, &c., D. D. Kennedy, 
ndon. 

25,271. Sporrinc VEILINGs, Nets, &c., A. H. Davies, 
Nottingham. 

25,272. Dressinc TaBLe and Wasustanp, E. Harris, 
Keighley. 

25,278. Tapte Sat, T. J. Vick and C. C. Askew, 
London. 

25,274. Hottow Cycie Tire, H. E. 8S. Edmond and 
B. 8S. Dunn, London. 

25,275. CycLe Lamp CIs, C. T. B. Sangster, Birming- 


am. 
25,276. Framincs of Cycies, R. A. Marples, Bir- 


mingham. 

25,277. Improvep Cycie Sappves, P. A. Martin, Bir- 
mingham. 

25,278. ANIMATED PuHorocrapus, J. Adams, E. 


Hollanders, and C. J. Leather, Portsmouth. 

25,279. Conveyine AIR and other Gases, 8. H. Wright, 
Monmouth. 

25,280. INCANDESCENT Gas Burners, W. J. Small, 

London. 

25,281. SmirH’s Patent, H. E. Smith, Highworth, 
Wiltshire. 

25,282. EXTINGUISHING MECHANISM for Ort Lamps, J. 
Smith, Birmingham. 

25,283. THEODOLITES, LeveLs, &c., A. W. Brightmore, 
Knighton, Radnorshire. 

25,284. MANUFACTURING CycLE Rims, F. Baker, Bir- 
mingham. 

25,285. FrEpERS of ScuTcHING Macuines, J. McQueen 
and F. Hardman, Manchester. 

25,286. Friction Drive for Linotype MAcuINEs, C. W. 
Henderson and J. Crowther, Glasgow. 

25,287. ImpRoveD WATER-TUBE BoILers, J. Gilmour, 
Glasgow. 

25,288. Rartway Rone Stock, P. J. Kane, sen., 
P. J. Kane, jun., and R. Kane, Dublin. 

25,289. ADJUSTABLE CoLLaR for Docs, T. R. Morse, 
Bristol. 

25,290. An Exvectric Licht Merre, J. F. de Bauw, 
London. 

25,291. Srups, E. Osborne, London. 

25,292. Burtp1na Buocks, C. and G. K. Craig, New- 
castle-on-Tyne. 

25,293. ELecrric Generators, J. Atkinson, Marple, 
Cheshire. 

25,294. Tips of Umpretwas, &e., L. and H. Clarke, 
Bristol. 

25,295. WRINGING Macujnes, C. Deans, Hunslet, 
Leeds. 

25,296. MeTaLLic Fenpers, J. and T. H. Jones, Bir- 
mingham. 

25,297. CycLe Hanpigs, L. Calverley, Burnley. 

25,298. Knitrinc Macuings, T. Billson and J. Clayton, 
Nottingham. 

25,299. Mup Guarps for Cycies, E. H. W. Rallings, 
Birmingham. 

25,800. BicycLe Brakk, A. Williams, Redditch. 

25,801. Drivinac Gear for Cycies, H. J. Yeldham, 
Sutton, Surrey. 

25,302. CicaretTres, J. 
London, 


and L. Prezedecki Bros., 





25,303. Spanner, D. Stretch.--(J. Chandley Vnitea 
States.) ie 
25,304. Automatic FLusH Tanks, H. W, Williar 
Liverpool. i 
25,305. Basin for Warer Cioseis, H. W. Williay 
Liverpool. ad 
25,306. Cootinc Rattway Cars, D. B, Walker 
Glasgow. ’ 
25,307. COLLOTYPE PRINTING MACHINES, A. Coe, Brad 
ford. ; aa 
25,808. INTERNAL ComBusTION Motors, A. (©. Harris 
Calne, Wiltshire. ’ 
25,309. Rims and Tires for CarRiaces, W. 'T, Pitz. 
gerald, Cardilff. 
25,810. Driving Gear for Cycues, J. Staley, srailes 
Warwickshire. ‘ : 
25,311. CycLe Brake, E. Conrady and G. W, Brown 
London. : 
25,312. Painting Toot, A. H. Pepperill and J. y 
Phillips, London. : 
25,313. emacs J. Neill, jun., Glasgow. 
25,314. SELF-MEASURING Tap, E. Bailey, A. ©. Day 
and J. Butler, West Bridgford, Notts. = 
25,315. WHEELS and AXLes for VEHICLEs, W. Corteey 
J. Birch, and A. H. Adcock, Birmingham. : 
25,316. Securinc Mounts on BEeEpsTraps, A. Lay. 
rence, Birmingham. 
25,317. Rosetres for Horses’ Bripies, C. H. Cooper 
Birmingham. ‘ 
25,318. CLockworK CALENDAR, R. Schneckenburger 
Birmingham. ; 
25,319. FENDERS and Fenper Curns, T. W. Adshead 
Birmingham. : 
25,320. FirepLacE Bars, The Crown Hardware Com. 
pany, London, 
25,321. Anrmatoscopr, J. Ottway, London. 
25,322. Cvcie Pepa.s, F. T. Long, London. 
25,323. Fiectrric Motor Reautarors, W. A. Anthony, 
London, ; 
25,324. FLuip Pressure GENERATORS, W. A. P. Werner, 
St. Leonards-on-Sea. 

25,325. Apparatus for TRANSMITTING Power, E. M, 
Bowden, London. 

25,326. Decoratina Cuina, A. J. Boult.—(?. A.J. Gu 
France.) 

25,327. Boor Strain, T. E. Bradshaw and J. T. Abell, 
London. 

25,828. DETACHABLE CycLE Mupavarps, W. J. A. Dos- 
setter, London. 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Official Gazette. 


565,063. Comrounp Steam Encine, G. S. If 
Detroit, Mich., and G. H. Pond, Ashburnham, Mase 
—Filed Auquat 31st, 1894. 

Claiw.—The combination in a compound engine, of 
cylinders A and B, the steam chest B interposed 
between said cylinders, the direct passages ¢ ¢ through 
said chest leading from one cylinder into the other, 








inlet ports ) } at each end of said chest, and the 
exhaust port at its middle, the transverse valves F F 
crossing the passage ¢ c, constructed and adapted to 
operate substantially as described. 


565,637. Vacuum Pay, S. D. Rowland, London, Eng- 
land.— Filed September 12th, 1895. 

Claim.—In combination, the chamber A, the vacuum 
pipe leading therefrom, the means for heating the 
chamber, the chamber M, the valved connection 
between the same and the chamber A, through whic 
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the contents of the chamber A may be discharged into 
the chamber M, the air valve controlling the air supply 
in the chamber M, the return pipe R from the chamber 
M to the chamber A, the valve therein and the valved 
vacuum pipe leading from the chamber M, said 
vacuum ie being independent of the return pipe R, 
substantially as described. 








Epps’s Cocoa.—GRATEFUL AND Comrortine.—“ By & 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by * 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps aNnpD Co., ad, 
Homeopathic Chemists, London.”—Also makers 0 
Epps’s Cocoaine or Cocoa-Nib Extract: A. thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active geo on being a 
gentle nerve stimulant, supplies the needed energy 
without unduly exciting the system.—{ABVT. 
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MODERN JAPAN.—INDUSTRIAL AND 
SCIENTIFIC. 


[From our Special Commissioner. | 





I.—ANGLO-JAPANESE BUSINESS RELATIONS. 
Tox1o, 14th October. 


Aumost the first thing that strikes a foreign journalist 
in this country is the bitter feeling expressed by the 
majority of the local European papers against Japan and 
things Japanese. 

According to these journals, Japanese politics are wrong, 
and their administration corrupt; their methods of doing 
business are unsatisfactory, and the people of the country 
have no commercial integrity. A solitary, but leading, 
journal, the Japan Mail, takes the opposite view, and 
between this and the other papers an incessant and bitter 
war is waged. These journals are, as a rule, well written, 
and edited with ability, but the extreme views propounded 
in some of them are apt to be misleading to the comparative 
stranger. From them one might gather that the foreign 
colony are extremely hostile to the Japanese; but while 
there is no doubt a prevalent feeling of irritability just 
now, I cannot find any real or deep-rooted animosity 
against the people of the country. 

The grievance of the foreign merchants here is that, 
while they have practically built up both the export and 
import trades of the country, and have taught the Japa- 
nese their business in this respect, the trade is to some 
extent slipping out of their hands, in measure as the 
Japanese gain sufficient international commercial know- 
ledge to enable them to conduct it themselves. Then, 
again, the English merchant here does not consider that 
the new treaty, which will open up the whole country to 
foreigners in 1899, will improve his position in any way. 
It is true that he will be able to establish himself any- 
where he pleases, but as, with few exceptions, he does 
not speak the language of the country, and has got into 
the groove of dealing through Japanese intermediaries, he 
does not consider that he will be getting any nearer 
his customers by changing his residence or by opening 
branches in the interior. On the other hand, he looks on 
the abolition of consular jurisdiction, which will place him 
at the mercy of Japanese justice, as a very serious matter. 
In short, the foreign merchant here, while dissatisfied 
with the present state of things, looks forward to the 
future as being still more gloomy. 

It is well to point out, however, that the position of the 
British manufacturer at home is not altogether on all- 
fours with that of the British merchant here; for it 
matters little to the former, apart from a question of 
sentiment, whether his orders come through a Japanese 
or an English firm, provided his money is secure; while 
to the latter, it is essential to his existence that the goods 
should pass through his hands. 

It is maintained by many people that the conditions 
of the new treaty as to tenure of land by foreigners are 
such as materially to restrict the prospect of much being 
done in the way of industrially opening up the country 
by means of European capital. The argument is that it 
will be practically impossible for a foreigner to obtain 
land for a sufficient number of years, at a given rental, to 
make it worth his while to put up the costly buildings and 
plant necessary for the starting of industrial concerns on 
a large scale. 

However this may turn out to be in the long run, there 
is no doubt that the increased facilities which the treaty 
will bring into force must tend to augment the trade of 
the foreign manufacturer—at all events, as far as engineer- 
ing and mechanical requirements are concerned. 

In this particular line business prospects are good now, 
but while Great Britain does the bulk of the trade, and 
while, in spite of whatever may be said to the contrary, 
Germany is making no headway, we are losing a lot of 
orders, which are going to America simply because we 
do not make proper efforts to get our manufactures known 
to the Japanese. It is only natural that Japan should be 
anxious to place orders for machinery in the United 
States, as that country is far and away her best 
customer ; but, in spite of this fact, Great Britain could 
perfectly well maintain her position, and improve it, if 
manufacturing engineers would take the necessary steps 
to get their documents and prices before the right people 
here and take the trouble to study the methods of 
Japanese business. 

It is almost ludicrous to see some of the catalogues 
that are used by the Government and other important 
purchasers as the reference books on which to base their 
specifications of machinery to be bought. These cata- 
logues are in many cases issued by firms who do not 
manufacture at all, and who, as a rule, deal in the most 
inferior tools ; the only recommendation to the firms in 
question being that their books are all clearly priced. 
Often and often I have been asked why it is that the 
better class of British firm so often sends out its books 
without any prices and with insufficient information. It 
is a question that is difficult to answer. 

I only recently came across an important specification 
for machinery required by the Government, and three 
“English” firms were to be asked to quote, on the 
assumption that they were all specialists in the manu- 
facture of the goods in question. One of these repre- 
sentative British firms had gone out of business as a 
manufacturer eight or ten years ago; the second was a 
manufacturer in quite another line, and on a small scale ; 
and the third was a German agent for cheap machinery, 
who had a London address. 

All this can be remedied if the better class of English 
manufacturer will give himself a little trouble. and it is 
all the more essential that he should do so now, as a 
new law has been passed, which for a time, at all events, 
will encourage the purchase of cheap and inferior machi- 
nery, and this will tell against British interests. 

The wave of national or patriotic feeling which is 
covering the country just now has prompted the Japa- 
nese Government, and other big administrations to dis- 
charge, one by one, their European advisers, until at the 


present day railways, shipyards, and so on, even in their 
technical departments, are run solely by Japanese, with one 
or two exceptions. In their zeal for independence in this 
line, they are weeding out the foreigners too quickly, and 
while they have plenty of highly-trained and intelligent 
engineers of their own, these gentlemen naturally lack, to 
some extent the practical experience necessary on many 
subjects. The new law above referred to is one which is 
good enough in itself, but in following it out this very 
want of experience of the engineers leads them often 
astray in their purchasing. It is to the effect that all 
Government purchases shall be made on the competitive 
tender principle. This system only works well when one 
can discriminate between the firms who are to be asked 
to quote, and when the specifications are drawn up ina 
thoroughly competent manner. If the specifications are 
not properly drawn up, it often turns out that in binding 
oneself to accept the lowest tender, one practically binds 
oneself to purchase the most inferior machinery that can 
be had. And this is what will happen in Japan unless 
English makers will supply the Government with sufii- 
cient particulars of their machines to enable the authori- 
ties to grasp the difference between good and bad plant, 
and so give them an opportunity to word their specifica- 
tions accordingly. 

To draw out specifications for complicated and up-to- 
date machinery, in a sufficiently detailed manner to 
enable manufacturers to compete fairly, is an extremely 
difficult matter, and many Governments, with a far greater 
experience than the Japanese, often issue badly-worded 
and incongruous specifications. Consequently, one can- 
not blame the authorities here if they fall into the same 
error. But it is to the distinct interest of our best manu- 
facturers to assist them in every way, as ifthe Japanese 
Government get into the habit of purchasing cheap and 
inferior tools from all sorts of hangers-on to the engineer- 
ing trade, it may be exceedingly difficult to break them of 
the habit when once such relations are fairly established. 

Members of well-known engineering firms have told 
me in England that they did not care to push their busi- 
ness in Japan ‘‘ because the Japanese were copying every- 
thing,” and their machines would only be copied. Such 
people may rest assured that they run no risk in the 
matter either now or in the immediate future. It is true 
that the Japanese have built a few locomotives, and con- 
template putting down a proper plant for turning these 
out ; they are also building ships, making cannons, rifles, 
and iron bridges; but they will not be in a position to 
turn out machinery on anything of a scale for years to 
come. It is the dry goods people, and the makers of 
small articles for universal consumption, that may have a 
reasonable ground very shortly to fear Japanese com- 
petition. 

It has often been a question with English manufac- 
turers of endeavouring to do a direct trade with the 
Japanese users of machinery, and I would warn them 
strongly against endeavouring to do so. Not on account 
of any want of commercial integrity with which the 
Japanese may be credited by local traders, but because 
of the strange relations and stringent conditions which 
exist between the user and the local merchant, whether 
native or foreign. No English manufacturer of any 
standing would be willing to bother himself with all the 
conditions laid down as a return for such profit as he 
might eventually make on the transaction. The local 
merchant takes this responsibility off his hands. In no 
country in or out of Europe, that I have had to deal 
with, are the percentages of profit to the intermediary on 
the import trade smaller, or the conditions laid down by 
the purchaser so stringent, all round, as in Japan. In 
tendering for Government work, the local merchant has 
to pay a heavy deposit, which, if his offer is eventually 
accepted, is increased to an amount which is often the 
equivalent of four times any profit he can make. In 
addition to this he has to sign a number of guarantees as 
to delivery, and so on, and subject himself to a variety of 
penalties for non-delivery with regard to which he, as a 
rule, can get no corresponding guarantee from the maker. 
He also has to sign a contract in Japanese which he 
cannot read, and the translation of which may or may 
not be correct. 

With such conditions, it would seem that the merchant 
has no fear as to the commercial integrity of the Govern- 
ment, at all events; for he could not accept such orders 
unless he was quite sure of his money in the long run. 
And with regard to private purchasers, I am bound 
to say that I have not found that merchants here have 
suffered heavier losses, in their dealings with them, than 
would be the case with similar transactions in other 
countries. 

It must be borne in mind that the foreign merchant here is 
tied down at present to his treaty port, and that his deal- 
ings with the up-country purchaser can only be carried out 
through a Japanese intermediary, who is often a man of 
straw. Should a misunderstanding take place, between 
the ordering and the arrival of the machinery, and the 
user should refuse to take delivery, the chances of redress 
or compensation are of the vaguest. Then, again, if the 
machinery should be delivered up country, without pay- 
ment having first been made, the foreign merchant has no 
lien on his goods, as by virtue of their leaving the treaty 
port, they are no longer his property. It is true that he 
can make a claim through his consul, and the case will 
be tried ina Japanese court, but his chances of success 
have not been great up till now, even with a favourable 
verdict, as the facilities for a native to make over his pro- 
perty at a minute’s notice, and declare himself bankrupt, 
have been very considerable until recently. 

Under the circumstances, although such losses are 
comparatively rare, I should recommend the British 
manufacturer not to attempt direct business with the 
Japanese user, but to let his transactions go through the 
London representative of the merchant in Japan. But 
by all means let him take steps to send out, through the 
same channels, and at frequent intervals, full and up-to- 








date particulars of his manufactures. These arguments 
may not all hold good after 1899, as nobody seems to 


have formed an accurate idea as to what will happen 
when the country is thrown open. Pessimists, as above 
explained, look on it as of no advantage to Europeans, 
mainly owing to the restrictions with regard to land 
tenure. Others foretell a commercial earthquake of such 
dimensions as to occasion the swallowing up of a number 
of the existing people, but anticipate great results in the 
long run, which will more than compensate for the loss 
to thefew. On one point most people here are unanimous, 
and that is that unless the result of the working of the 
treaty is to bring a great deal of foreign capital into the 
country, the Japanese will, by about the time it will come 
into force, be in a very bad financial way. Their expen- 
diture since the war has been far too great, and must 
continue so for some time to come; whereas the nature 
of most of their purchases, notably war material, are non- 
productive. It will also be some years before Japan can 
see a return for her money from her labour-saving machi- 
nery, new railways, and other purchases, which may be 
presumed to be profitable in the long run. But Japan at 
the present time does not wish to encourage the foreigner 
in any shape or form. The cry of ‘‘ Japan for the Japa- 
nese,” is stronger than ever just now. It remains to be 
seen to what extent such a policy can satisfactorily be 
carried out. 








THRESHING IN CANADA. 
(From a Canadian Correspondent. ) 

Ir is a far cry from the “ poverty-club,” with its two 
lengths of stout ash hinged together with leather— which 
needs a bracing climate, a stout determination, and three 
heavy meals a day to thresh out forty bushels in twelve 
hours—to a thoroughly efficient 18-horse power engine, 
driving an improved dustless “‘ separator.” with a 48in. 
cylinder and 60in. ‘‘ body,” with a recognised output of 
at least 1500 bushels per day of wheat, or nearly double 
that quantity of oats. The successive steps of this meta- 
morphosis may be traced in many out-of-the-way spots 
in the prairie country of Western Canada, through a 
series of queer, moribund, rattle-trap machines, in every 
stage of inefficiency and disrepair, the proprietors of 
which struggle hopelessly—one foot on bankruptcy, the 
other on the borrowed dollar—between bad debts from 
ill-enforced collections, and lien notes and mortgages 
—bearing interest at from 8 to 15 per cent.—plastered 
thick on their prehistoric machinery. 

A great many of these old machines are driven by 
horse-power. A few of these are tread-power, which 
employ one, or at most two, horses, utilising their weight 
as a means of power. either by means of an endless 
platform of horizontal battens laterally jointed, which 
the horse by walking drives backwards under his feet, 
or by means of a large wheel on which the horse 
works as on a treadmill. But by far the commonest 
forms of power are large 14-horse outfits, with long 
“sweeps,” where the drawing qualities of the horse are 
made use of; the draught on these long sweeps or arms 
is ingeniously distributed by a system of chains and 
pulleys—called ‘‘ eveners”’—so that one team of horses 
starting suddenly is not able to break the arm it is draw- 
ing from; this arrangement of ‘‘eveners” also admits of 
employing mixed teams of ponies and heavy horses without 
discriminating unfavourably against the lighter animals. 
The method in these horsg-powers of converting a 
horizontal into a vertical movement is by a large spur 
wheel, firmly bolted to the underside of the sweeps, 
gearing into the “ bull pinion,” keyed to the “ tumbling 
rod,’ which connects direct with the ‘‘ cylinder” of the 
separator. A few of the best of these horse-power 
machines may have an output of 1000 bushels per day, 
but the great majority average far less, there being a 
great loss in allowing the horses sufficient time to feed, 
and also in the various moves, settling and levelling 
the horse gear, which has to be very securely staked to 
the ground. 

The small tread power is chiefly used in the cattle- 
raising districts, where only enough wheat is grown to 
supply the home consumption ; the larger horse-power 
outfits are usually found in the districts where mixed 
farming is carried on; they are frequently owned by 
small co-operative companies, five or six farmers clubbing 
together to buy the machinery on the instalment plan. 
This arrangement works well if a due amount of give and 
take is observed among the members of the concern. It 
is also—for farmers—the cheapest way of buying and 
operating a threshing outfit. since the power in the shape 
of horses, and the labour, is furnished among the various 
members of the company by mutual agreement. A 
machine to thresh 1000 bushels a day, and horse-power 
to suit, would cost, roughly speaking, about 1000 dollars 
(£200). If good security is given, the payment of this 
sum may be spread over three or four years, the company 
paying 8 per cent. on the unpaid capital, and 15 per cent. 
on all overdue notes. 

In districts where mixed farming is carried on these 
horse-power machines do a considerable amount of the 
threshing. But in the eastern parts of Manitoba, where 
there are large quantities of grain grown—where he is 
indeed a very small farmer who does not put 2000 bushels 
of wheat into his granary some time before December— 
here we find the complete threshing outfit in its greatest 
efficiency, bristling with conveniences and improvements 
at every point. Some of these machines are manu- 
factured in the United States, but the great majority are 
made in Ontario and other parts of Eastern Canada, 
where, amongst a confused murmur of competitive voices, 
the names of J. T. Case and the Massey Harris Company 
for ‘‘ separators ” and Stevens and Burns for engines are 
heard, certainly not because their machinery is least 
efficient. 

An outfit which will thresh from 1500 to 2000 bushels 
of wheat per day costs about 2000 dols. (£400) and 
usually consists of an 18-horse power slide-valve engine, 
and horizontal tubular boiler, built on a four-wheel truck, 








and weighing, when the boiler is empty. about 2} tons; 
this is easily drawn about the country when the weather 
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is dry by one team of horses, but requires two teams 
when the roads are bad and the boiler full. There are a 
few traction engines scattered about the Province, but 
owing to the early snows “balling” on the driving 
wheels, and the general roughness of the country 
traversed, they do not give complete satisfaction. The 
water for the boiler is drawn from wells to the spot 
where the threshing is going on—called the “set "—in a 
wooden water-tight tank, built on a wagon, weighing 
when full about two tons. From the tank the wateris run 
into barrels, and from these barrels is fed into the boiler 
by an inspirator. The fuel is invariably straw; about 
one ton of straw will thresh 1000 bushels of wheat if the 
boiler tubes are in good repair. A smart boy with an 
iron fork constantly feeds the straw in loose forkfuls 
through an iron flap, like an enlarged letter-box, into the 
furnace of the boiler, and the steam gauge must be 
narrowly watched, as the pressure is liable to great 
changes owing to the fierce and sudden heat the 
boiler is subjected to by reason of the highly inflammable 
nature of the fuel. This straw burning has a very dele- 
terious effect on the boiler tubes, and, combined with the 
hardness of the water, makes it imperative that the boiler 
should be thoroughly overhauled, tubes examined and 
expanded, c., after every six months of running. It 
must be understood at this point that there is no Govern- 
ment boiler inspection in Manitoba ; neither need engine- 
drivers be necessarily certificated, and as a consequence 
the manner in which some boilers are managed is truly 
wonderful. The writer has seen a 15-horse power boiler 
run for a week without a steam gauge, and with only a 
very indifferent safety-valve; he has seen the fire-plug— 
made of some easily fusible alloy—burned out of the 
boiler from insufficiency of water on two separate occa- 
sions ; and he has been present when the packing blew 
out of the steam chest of a 10-horse power engine— 
driving a 15-horse power separator—with the steam gauge 
showing 120]b., the safety valve weighted down with old 
ploughshares, and the “ gang” peeping like frightened 
rabbits round the stacks at the intrepid engineer enveloped 
in clouds of steam and flourishing a monkey wrench. 
Owing to the dryness of the climate, and the consequent 
inflammability of the grain stacks near the engine, the 
sparks from this straw fuel are kept under control by a 
slight spray of water playing on them in their passage up 
the smoke stack. 

The “separator” is driven from the engine by a com- 
position rubber belt about 120ft. long, this belt passes 
with a single twist from the fly-wheel of the engine to 
the pulley on the cylinder shaft of the machine; this 
‘“‘eylinder”’ is 48in. long and about 18in. in diameter, 
and consists of a very rigid cylindrical steel structure 
built from the shaft in a series of hoops, with steel teeth 
about 4in. long, firmly attached to it with lock nuts at 
regular intervals; this revolves at about 800 revolutions per 
minute against another set of teeth fastened in the “* con- 
cave ’’—a steel concave structure with its teeth so placed 
that the teeth in the cylinder just occupy the spaces left 
by the teeth in the ‘“‘ concave,” which last is placed im- 
mediately below the cylinder and is adjustable, so that 
the operator by screwing it up will thresh so closely that 
much wheat will be broken, or by screwing it down the 
wheat will be allowed to pass out in the straw unthreshed 
as it came in; it is in the nicety of this adjustment that 
a thresher shows his efficiency or otherwise. 

From the cylinder—where the ears are stripped—the 
mixed wheat, chaff, and straw pass over a coarse riddle 
placed on an incline and working with a forward ‘ throw;” 
the chaff and wheat pass through this sieve but the 
straw travels over it, being well tossed with beaters in its 
transit, until it falls over the end on to the “carriers” —a 
series of wooden slats fastened to belting, which carries 
the straw up an inclined plane and throws it over the end, 
about 10ft. from the ground and about 15ft. from the body 
of the machine. The latest improvement in this line is 
a tube about 3ft. across instead of carriers, through which 
the straw is blown, by means of a large fan, clear away 
from the machine altogether ; this, however, takes 3-horse 
power more from the engine to drive the fan. This 
improvement is not complete as yet, for the tube being 
necessarily flimsily constructed for lightness, is liable to 
injury from jolting across country. The wheat and chaff 
which fall through the first large riddle find their way 
into a conveyor, which leads them to an elevator, which 
in its turn brings them to the upper part of the machine, 
where they are re-dressed over a series of sieves, situated 
posterior to the first large screen. There the grain is 
carefully cleaned by a current of air from a fan playing 
through it, to carry away the chaff and small particles of 
straw. This cleaned wheat is again brought to the side 
of the machine by a conveyor, and a simple automatic 
device registers the number of bushels threshed in the 
day. 

As may be imagined, the operation of a machine like 
this and the organisation of the gang that works round it, 
give some little scope for good management. Besides 
two ‘ feeders” to keep the cylinder employed, there are 
two ‘‘ band-cutters”’ to cut the twine band that encircles 
every sheaf, these are kept busy by two “ pitchers” on 
the grain stacks each side of the machine; there is the 
bushel tallyer and the man who removes the full bags of 
grain from him to the farmer’s wagons ; there is also the 
man who looks after the ‘‘ separator” attending to the 
oiling, and generally supervising the efficiency of the 
work done ; there are two men drawing away the straw 
to be burned, with a team of horses, a long rope and a 
pole—or stacking it, according to the wish of the farmer ; 
then round the engine there is the tank man to keep the 
boiler supplied with water, the engine driver and his 
fireman ; leaving the farmer with only his grain to handle 
as it comes away from the machine. The price usually 
paid for threshing is 4 cents (2d.) per bushel for wheat 
and barley, and 3 cents for oats; the thresher has to pay 
his feeders 2°50dols. (10s. 5d.), his band-cutters 1 dol. 
(4s. 2d.), his pitchers 2dols , his engine driver 2°50 dols., 
his fireman 75cents (8s. 1d.), his tank man 5 dols. a day 
for himself and team ; the farmer boards and lodges the 











gang at his own expense while they are threshing on his 
farm. It will be seen then that if the thresher averages 
per day 1000 bushels of wheat at 4 cents and 1500 bushels 
of oats at 3 cents, his total receipts will amount to 85 dols., 
from this he pays about 25 dols. to his men, leaving him 
60 dols. (£12 10s.) from which he will have to deduct for 
bad debts, breakages, depreciation of machinery, &c. 

As may naturally be supposed with a gang of highly 
paid workmen such as these, any time that the machinery 
is not running the expenses are mounting up con- 
siderably ; of course, if there is any extensive breakdown 
in the machinery, the gang are immediately paid off 
and sent home until repairs are made, but there is often 
time lost by some slight breakage—as may be caused 
by the tines of a fork, or a large stone going through 
the cylinder and stripping the teeth—or more especially 
in changing the ‘‘ set” of the machine; and in this last, 
the ability for organisation in the thresher is particularly 
tested. The grain is usually stacked on the stubble 
in sets of four stacks, just 8ft. apart every way, to 
allow of the separator being drawn between them in 
any direction, and so avoid a head wind, which is very 
prejudicial to the efticient cleaning of the grain, owing to 
its spoiling the blast from the fan. Each of these ‘* sets” 
contains from 500 to 1000 bushels of wheat; this is put 
through the machine as fast as the cylinder will take 
it, and as soon as the last sheaf is threshed, the big 
belt is thrown off and rolled up, one man collects all 
the forks, another lowers and winds up the carriers, «c., 
the teams that are waiting in readiness are hitched on, and 
before the cylinder has ceased revolving with its own 
impetus, the separator and engine are lumbering off to 
the next set, when in about ten minutes the separator 
is in place between the stacks, the big belt run out and 
slipped on to its pulley, the engine lined and cramped 
down, the pitchers scramble up the pinnacled stacks like 
mountain goats, the feeders and band cutters spring on 
to their footboard, the whistle blows, the sheaves slide 
across the tables, and the busy cylinder is again hum- 
ming and buzzing with a full mouth. The hours of work 
are from grey dawn in the morning—about half-past four 
or five, to dark at night—about seven o'clock, with half 
an hour off for dinner in the middle of the day. If, how- 
ever, the weather appears unsettled, rather than leave 
half-threshed stacks to be covered with snow before 
morning, the work is pushed on far into the night, one 
man being told off to keep straw flares going; the picture 
shown by the ruddy glow of the flaming fires clear cut 
from the solid inky darkness surrounding, the flickering 
shadows, the silent, dogged men, the whizzing shapeless 
machinery, and fiying sheaves, is suggestive of a scene 
from Dante’s Inferno. The men employed on the gangs 
are mostly Canadians, Englishmen, or Scotchmen, with a 
fair sprinkling of Icelanders, Hungarians, Swedes, and 
Finlanders; the highly-paid workmen, the feeders and 
engine drivers, are almost invariably Canadians from 
Ontario, with considerable experience gained in that part. 

There seems to be no attempt in any of the machines 
to grade the wheat as they do in England at threshing ; 
this is often effected in Canada before marketing by 
means of the fanning mill. The fact that the straw is of 
no value—being usually burned—enables the Canadian to 
thresh very fast, the necessity for which is obvious when 
it is remembered that all the threshing throughout the 
country must be done between the months of October and 
December, during which last month and after—till 
March—the thermometer hovers between 10 deg. above 
zero, and 30 and 40 deg. below zero, to the great detri- 
ment of the water arrangements and fittings about the 
boiler during night time, and also to the bodily discomfort 
of the men themselves. 

As may be imagined, with the rough-and-ready system 
that prevails of handling machinery, occasionally fearful 
accidents occur. The elevator chokes while the machine 
is running, one of the feeders reaches across to free it; 
not being quite able to manage it, he jumps on the table; 
there is much straw littered about, the machine is 
tremulously vibratory, the foothold very insecure, a grain 
of wheat rolls under his boot as he struggles with the 
elevator, and he falls across the cylinder, and puts one hand 
out to save himself. There isa hoarse yell; the machine 
stops with a jar that racks it from end to end, the big 
belt slips on the burnished pulley for an instant, while 
the smell of burnt rubber associates itself in the mind 
with the horror of the scene. Presently it skips off and 
careers madly round; a dozen hands slowly reverse the 
flesh-clogged cylinder, and the half-fainting feeder with 
twitching nostrils and a ghastly pallor showing through 
the grime on his face, is gently released. Hanging from 
his shoulder, spouting blood, is what is left of his arm; 
a grisly part-scraped bone, the flesh stripped off from elbow 
to wrist stump, peering through a tattered. blood-soaked 
shirt sleeve. Occasionally also some poor, misunderstood, 
overworked boiler wings its way to happier climes, taking 
the engine driver and fireman, and anyone else that may 
be standing about, with it; then follows a great rustling 
among the dry bones of the local newspapers, and 
‘** Government boiler inspection,” and “ certificated engi- 
neers” become, for a week or so, the basis for much 
controversial conversation. 








HARBOURS AND WATERWAYS. 





Bristol—_The scheme promoted by the Corporation to 
enable them to join the Harbour Railway with the Portishead 
Railway by means of a swing bridge across the Avon, im- 
proving the accommodation for timber, and for erecting new 
coal tips, at an estimated outlay of £109,000, has been 
approved by the poll of the town, demanded at the public 
statutory meeting, by a majority of 4 to1; so that the Bill 
will now be proceeded with in the next session. 

The Thames.—As one of the results of the survey of the 
Commission which was appointed to report on the condition 
of the lower reaches, the Conservators have decided to dredge 
the channel so as to give 26ft. in depth at low water over a 
width of 1000ft. from the Nore up to Gravesend. Such a 
channel will be sufficient for at least nine-tenths of the 











shipping regularly entering the Port of London. 
1891 to 1894 inclusive the total number of vessels enterin 
the Thames drawing over 26ft. was 50, and of these 13 wenn 
telegraph ships or war vessels. The remaining 37 were ocean. 
going steamers. It is expected that the dredging of the 
shoal places which now obstruct the waterway will occupy 
eighteen months, and work is to be commenced in January 


Between 


next. From Gravesend to Purfleet a minimum depth of 
24ft. over the same width is to be maintained, and from there 
to the Albert Docks 22ft. over a width of 500ft., and thence 
to the Millwall Docks 18ft. over a width of 300ft. The 
material dredged is to be deposited in Barrow Deeps, where 
the County Council discharge the sludge from the London 
sewage. The work is not to be done by the Conservators’ 
plant, but is to be let by contract, as will be seen by the 
advertisement which recently appeared in this journal. 

Preston.—The Ribble Commissioners, after an inspection 
by a Committee of the dredging machinery in construction 
at the yards of the largest makers in this country and 
Holland, have decided on giving an order to Messrs. Lobnitz, 
and Co., of Renfrew, for a suction dredger of a capacity of 
825 cubic yards, the cost to be £15,000, with £1600 additional 
for electric light, pipes to discharge on shore, and other extra 
fittings. This dredger is to be employed in deepening the 
waterway up to the dock, and forms part of the scheme for 
which powers were obtained last Session. 
been accepted for the erection of additional sheds for the 
storage of China clay. 

The Tyne.—In order to cope with the growing competition 
of neighbouring ports, especially Blyth, in the shipment of 
coal, the Commissioners have decided to reduce the dues one 
half to all coalowners who ship coal at the docks and staiths 
of the Commissioners. Blyth up to about ten years ago had 
only exported coal at the rate of 400,000 tons yearly; the 
shipments have now increased to over 24 million tons. Asa 
shipping port for coal it offers many advantages over othe: 
ports to vessels going northwards. 

Swansea.—After a careful consideration of the reports of 
their engineer and harbour-master on the scheme which has 
been so frequently in agitation for converting the harbour 
portion of the river Tawe into a dock, or as the scheme is 
locally called “floating the harbour,” it has been decided not to 
proceed with it. The scheme was reported as feasible, but 
having regard to the cost, estimated at more than £580,000, 
and the small increase of revenue that would be received, it 
was the unanimous opinion of the Commission that it was 
not desirable to proceed with it. It was, therefore, resolved 
to go on with the improvement of the North Dock. The 
Swansea Trustees have thus, after careful consideration and 
advice, come to the same conclusion as the Corporation of 
Bristol, that “‘dockising ” the rivers is not an economical or 


desirable way of improving the shipping accommodation of’ 


ports. 

The Exe.—The Exeter Town Council have entered into an 
arrangement for improving the navigation of their river, 
which is as novel as economical. The channel during recent 
years has been deteriorating owing to the deposit of shingle 
in the bight of the harbour. Sir John Jackson, who is 
the contractor for the construction of Keyham Extension 
Works, for which a large quantity of concrete will be required, 
has offered to remove at his own expense the beds of shingle 
which are now shoaling the channel, and also the material on 
the other shoals, provided the Corporation will pay him 6d. 
per ton for the removal of all material not suitable for his 
purpose. This offer has been accepted. It is estimated that 


; the removal of the material to be dredged will extend over 


five or six years, and that the cost to the Corporation will not 
exceed £300 to £400 a year. Sir John Jackson has also 
entered into a somewhat similar arrangement with the Com- 
missioners of Rye Harbour, to take shingle for use at his 
Dover contract, on condition that he d»es 10 damage to the 
channel of the river, and removes a ridge which now causes 
an obstruction. 

The Gloucester and Birmingham navigation.—The trade 
on this navigation has enabled the directors to pay a dividend 
on the ordinary stock. The increase in the receipts has been 
due to larger importations of timber, which have exceeded 
previous years by about 43,000 tons, or about 33 per cent. 
There has also been an increase on all other trades except 
grain, the import of which has fallen off 25 per cent. The 
works for the restoration of the Thames and Severn Cana! 
were reported as going on satisfactorily, and it was expected 
that they would be completed within twelve months. 

Manchester Ship Canal.—The affairs of the canal appear 
to be approaching a rather singular crisis, and exemplify the 
peculiarities of English law. If an order recently made 
by a single judge of the Court of Chancery is allowed to take 
its course, the whole management of the canal can be taken 
out of the hands of the chairman and directors and 
placed under the care of a sequestrator appointed by 
the Court to administer the estate until the demands ofi 
a private firm of millowners are satisfied. It need, however, 
hardly be stated that this order is now being appealed 
against, and the hearing is expected to come on very shortly. 
The facts of the case are as follows :—In 1894 an action was: 
brought by Messrs. Fairclough, millers, against the company 
for diverting a larger quantity of water from the river Mersey 
to the canal than they were entitled to under a clause in one 
of their Acts. The Court then made an order restricting the 
company from diverting more than 10 million cubic feet of 
water from the river when that quantity would reduce the 
total flowing down the Mersey below 90 million cubic feet a 
day. The dry weather flow of the Mersey is computed at 
from 90 to 100 millions of cubic feet a day, falling to 70 mil- 
lions in very dry weather. The plaintiffs in the case contend 
that during the dry weather of last summer the quantity 
flowing down the river fell on some occasions to 14 or [5 
million cubic feet, and in consequence their mills were 
stopped, and they alleged that this was due to the Canal 
Company taking more water than it was authorised to do. 
They therefore applied to the Court of Chancery for a seques- 
tration order against the company for disobeying the pre- 
vious order of the Court. The engineer of the company gave 
evidence showing that works had been carried out for regu- 
lating the flow, and that the quantity taken had never 
exceeded the 10 million gallons to which they were entitled ; 
and it was contended that if the flow had fallen off to the 
extent stated by the plaintiffs, it must be owing to other causes 
than those due to the operation of the canal. Mr. Justice 
Kekewich, however, decided that the directions of the Court 
had not been obeyed, and made a sequestration order against 
the Canal. 

In spite of all these legal difficulties that are perpetually 
cropping up, the company appears to be losing no opportunity 
of overcoming the prejudices of merchants and shippers 
against the canal, and of increasing the trade. Recently the 
manager has been to the United States and Canada, and 


A tender has also. 
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visited the principal ports, especially those from which cotton is 
exported, and has returned confident that now the advan- 
tages of the canal have been made better known there will be 
a large increase in direct shipments from America. The 
import of cotton from both Egypt and the United States to 
Manchester is growing rapidly. This year from the Gulf 
Ports alone fourteen steamers are chartered, and already 
15,000 more bales are on their way to the city than there 
were last year at the corresponding time. The quantity of 
timber carried along the canal is also largely on the increase, 
and it is expected to reach 150,000 tons this year. The 
coasting trade shows a great improvement, as does also the 
import of food and other produce from America. In fact, 
during the year there has been a steady growth in all the 
better paying traffic, and that which makes use of the whole 
length of the canal and the docks. The new sailing list 
recently issued shows that there are 162 ports now in direct 
touch with Manchester, and fifty shipowners and shipping 
agents in Manchester who are directly employed in forwarding 
goods by the canal. It is anticipated that this year will 
close with a gross seafaring traffic of 1,500,000 tons, an 
increase of 50 per cent. on the previous year, and nearly 300 
per cent. over 1894. To have attained a traffic of 14 million 
tons toa newly-developed seaport thirty miles inland is an 
encouraging factor for the future of the canal. 

Negotiations have for some time been proceeding between 
the Canal Company and the Corporation of Salford as to the 
erection of a large grain silo on land on the banks of the 
canal, and at a meeting of the Corporation recently held, by 
a large majority it was decided to seek parliamentary powers 
to raise the sum of £120,000 for the erection of a silo and 
granary. A considerable quantity of grain is already shipped 
to Salford, but owing to the want of the necessary accommo- 
dation large grain ships cannot now deliver there. The 
Manchester Corn Exchange ranks second only to that of 
London, and it is believed that better accommodation for stor- 
ing and dealing with grain would in every way benefit Salford. 








FEED PUMPS—H.M.S. MINERVA. 


WE illustrate above the main boiler feed pumps supplied by 
Mr. A. G. Mumford, Colchester, to the Admiralty for H.M.S. 
Minerva, which has lately undergone her full power trials in 
& most satisfactory manner. 

The pumps are of the vertical “‘ Duplex” type, fitted with 
Mumford and Anthony’s patent steam cylinders, and pump 
ends entirely of gun-metal. The steam cylinders are llin. 


diameter, the pumps 74$in. diameter and stroke 10in., con- | 
| teresting experiments have been made with respect to the 


structed for a working pressure of 155 1b. per square inch, 
and are proportioned and arranged so that, with the full 
steam pressure on the pistons, a greater pressure than 250 lb. 
cannot be got in the discharge pipes. 

_ The arrangement of the ports in the steam cylinders, which 
1s protected by letters patent, compels the pump plungers 
to work in the same direction as if driven by cranks at right 
angles. Thus one of the most important points in pumps is 
secured, viz,, one or other of the plungers is always moving 
when the other is at the end of its stroke, thus a steady flow 
of water is maintained, avoiding jerks or sudden pressures in 





the discharge. It is impossible for both pistons to be at the 
end of their strokes atthe same time. In the steam cylinders 
there are positively only two moving parts, viz., the pistons— 
no slide valves, levers, pins, or tappets to get out of order— 
and the large wearing surfaces given to these pistons render 
their durability practically everlasting. As will be seen by 
the section of the cylinders, each piston serves as the valve 
for the admission and eduction of steam to the other, in 
addition to bearing its own duty as an ordinary piston, 
working the pumps direct, and this without any separate 
working part. The ports are so arranged that the pistons 
will start in any position. There are no dead centres, and 
throughout a course of severe tests and lengthened trials 
the pump, we understand, has never been known to stick or 
stop of its own accord. 

The official capacity tests carried out at the works of the 
maker proved the pumps to be very efficient, and the subse- 
quent full power work carried out during the trials of the 
Minerva was satisfactory in every way, the pumps acting 
smoothly and quietly, without a single hitch or stoppage. 

Mr. Mumford is now making four main feed pumps of the 
same type for H.M.S. Salamander, in connection with his 
patent water-tube boilers of 4000 indicated horse power, 
which he is supplying for the same vessel. 








ARMOURED TORPEDO BOAT DESTROYERS. 


WE not long since directed attention to the value of armour 
for torpedo boat destroyers. The subject is too important to 
be allowed todrop. Foreign Governments have not been slow 
to see the advantage to be gained. Messrs. Yarrow and Co. 
have now finished the four Argentine destroyers. 
tract speed for these boats was 26 knots, carrying 35 tons for 
three hours. In the Santa Fé they obtained 26°52; Entre 
Rios, 26°76; Misiones, 27:06; Corrientes, 27°40. 

These vessels are armoured by thick plating throughout the 
machinery compartment, that is, the sides of the engine- 
room and boilers, and stokeholds, and on deck. We believe 
this amount of protection reduces the speed by about three 
quarters of a knot, and we repeat that this protection is a 
very desirable thing, and worth the reduction of speed, as it 
is self-evident that the men working behind thicker plates 
will do so with far more energy than if they are not so pro- 
tected. The Yarrow automatic feed has been fitted to all 
these four boats, and has turned out thoroughly successful. 
All the official trials have been made with it in operation, and 
without any interference whatever. Two of the boats have 
long since left London, and, during the passage out, some in- 


most economical system in long runs with slow speed, and it 


| has been found that a saving in fuel of about 10 per cent. is 


secured, running at between 10 and 11 knots, by driving one 
engine only, and disconnecting the screw of the other. There 
are six Yarrow boilers in each of these boats. Itmay be here 
remarked that, as regards the consumption of fuel, these 
boilers give an exceeedingly good result ; in the torpedo boat 
Viper, built for the Austrian Government, the consumption 
was 1:9lb. per horse-power; in the Sokol, built for the 
Russian Government, 2°11b.; and in the Argentine boat it 
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was 2°3lb. These results, in point of economy, compare very 
favourably with the results of the destroyers that have lately 
been built for the British Government. 








TREATY OF COMMERCE AND NAVIGATION 
BETWEEN JAPAN AND GREAT BRITAIN. 


Tue following is an abstract of the Treaty referred to 
on page 533. We give just so much of certain clauses 
as will make the nature of the Treaty clear. The full 
text may be seen at our office, by anyone interested, on 
application to the Publisher. 

Article I.—The subjects of each of the two High Contracting 
Parties shall have full liberty to enter, travel, or reside in any 
part of the dominions and possessions of the other Contracting 
Party, and shall enjoy full and perfect protection for their persons 
and property. 

They shall have free and easy access to the Courts of Justice in 
pursuit and defence of their rights ; they shall be at liberty equally 
with native subjects to choose and employ lawyers, advocates, 
and representatives to pursue and defend their rights before such 
Courts, and in all other matters connected with the administration 
of justice they shall enjoy all the rights and privileges enjoyed by 
native subjects. 

Article 11I,—There shall be reciprocal freedom of commerce and 
navigation between the dominions and possessions of the two High 
Contracting Parties. The subjects of each of the High Contract- 
ing Parties may trade in any part of the dominions and possessions 
of the other. 

Article 1V.—The dwellings, manufactories, warehouses, and 
shops of the subjects of each of the High Contracting Parties in 
the dominions and possessions of the other, and all premises apper- 
taining thereto destined for purposes of resid or 
shall be respected. 

Article V.—No other or higher duties shall be imposed on the 
importation into the dominions and possessions of her Britannic 
Majesty of any article, the produce or manufacture of the dominions 
and possessions of his Majesty the Emperor of Japan, from what- 
ever place arriving; and no other or higher duties shall be im- 
posed on the importation into the dominions and possessions of 
his Majesty the Emperor of Japan of any article, the produce or 
manufacture of the dominions and possessions of her Britannic 
Majesty, from whatever place arriving than on the like article 
produced or manufactured in any other foreign country ; nor 
shall any prohibition be maintained or imposed on the importation 
of any articles, the produce or manufacture of the dominions and 
possessions of either of the High Contracting Parties, into the 
dominions and possessions of the other, from whatever place 
arriving, which shall not equally extend to the importation of the 
like article, being the produce or manufacture of any other country. 
This last provision is not applicable to the sanitary and other pro- 
hibitions occasioned by the necessity of protecting the safety of 
persons, or of cattle, or of plants useful to agriculture. 

Article VII,—The subjects of each of the High Contracting 
Parties shall enjoy in the dominions and possessions of the other 
exemption from all transit duties, and a perfect equality of treat- 
ment with native subjects in all that relates to warehousing, 
bounties, facilities, and drawbacks. 

Article X.—In all that regards the stationing, loading, and un- 
loading of vessels in the ports, basins, docks, roadsteads, harbours, 
or rivers of the dominions and possessions, of the two countries, 
no privilege shall be granted to national vessels which shall not 
be equally granted to vessels of the other country ; the intention 
of the High Contracting Parties being that in this respect also 
the respective vessels shall be treated on the footing of perfect 
equality. 

Article XI.—The coasting trade of both the High Contracting 
Parties is excepted from the provisions of the present Treaty, and 
shall be regulated according to the Laws, Ordinances, and Regula- 
tions of Japan and of Great Britain respectively. 

Article XIII,—All vessels which, according to Japanese law, 
are to be deemed Japanese vessels, and all vessels which, accord- 
ing to British law, are to be deemed British vezsels, shall for the 
purposes of this Treaty be deemed Japanese and British vessels 
respectively. 

Article XV.—The High Contracting Parties agree that, in al! 
that concerns commerce and navigation, any privilege, favour, 
or immunity which either Contracting Party has actually granted, 
or may hereafter grant, to the Government, ships, subjects, or 
citizens of any other State shall be extended immediately and 
unconditionally to the Government, ships, subjects, or citizens 
of the other Contracting Party, it being their intention that 
the trade and navigation of each country shall be placed, in 
all respects, by the other on the footing of the most favoured 
nation. 

Article XViI.—The subjects of each of the High Contracting 
Parties shall enjoy in the dominions and possessions of the other 
the same protection as native subjects in regard to patents, trade 
marks, and designs, upon fulfilment of the formalities prescribed 





ce, 


law. 
Article X X.—The present Treaty shall, from the date it comes 
into force, be substituted in place of the Conventions respectively 
of the 23rd day of the 8th month of the 7th year of —— corre- 
sponding to the 14th day of October, 1854, and of the 13th day of 
the 5th month of the 2nd year of Keiou, corresponding to the 
25th day of June, 1866, the Treaty of the 18th day of 7th month 
of the 5th year of Ansei, corresponding to the 26th day of August, 
1858, and all Arrangements and Agreements subsidiary thereto 
concluded or existing between the High Contracting Parties ; and 
from the same date such Conventions, Treaty, Arrangements, and 
Agreements shall cease to be binding, and, in consequence, the 
jurisdiction then exercised by British Courts in Japan, and all the 
exceptional privileges, exemptions, and immunities then enjoyed 
by British subjects, as part of or appurtenant to such jurisdiction, 
shall absolutely and without notice cease and determine, and 
thereafter all such jurisdiction shall be assumed and exercised by 
Japanese Courts. 
Article XXJ.—The present Treaty shall not take effect until at 
least five years after its signature. It shall come into force one 
year after his Imperial Japanese Majesty’s Government shall have 
given notice to her Britannic Majesty’s Government of its wish to 
have the same brought into operation. Such notice may be given 
at any time after the expiration of four years from the date hereof. 
The ‘Treaty shall remain in force for the period of twelve years from 
the date it goes into operation. 

PROTOCOL. 

2. The Japanese Government, pending the opening of the 
country to British subjects, agrees to extend the existing passport 
system in such a manner as to allow British subjects, on the pro- 
duction of a certificate of recommendation from the British Repre- 
sentative in Tokyo, or from any of her Majesty’s Consuls at the 
cpen ports in Japan, to obtain upon application passports available 
for any part of the country, and for any period not exceeding 
twelve months, from the Imperial Japanese Foreign-office in Tokyo, 
or from the chief authorities in the Prefecture in which an open 
port is situated ; it being understood that the existing Rules and 
Regulations governing British subjects who visit the interior of the 
Empire are to be maintained. 
3. The Japanese Government undertakes, before the cessation 
of British consular jurisdiction in Japan, to join the International 
Conventions for the Protection of Industrial Property and Copy- 


right. 
Done at London, in duplicate, this sixteenth day of the seveuth 
month of the twenty-seventh year of Mezji. 


AOKI. 





KIMBERLEY, 
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CONFERENCE. 


INLAND NAVIGATION 


MANUFACTURERS AND TRANSIT FACILITIES, 
A £300,000 SCHEME, 

AMoNG the engineers, iron and steel masters, and general metal- 
lurgical manufacturers of the Midlands, a scheme has recently 
been talked about, estimated to cost £300,000, in order to give 
less expensive access from the interior of the country to Bristol. _ 

A preliminary step was taken on Wednesday weekat the offices of 
the Chamber of Commerce of Wolverhampton, where a conference, 
convened by Bristol, upon inland water communication in general, 
with special reference to the trade between the inland towns and 
the West, took place. The chair was occupied by the Mayor of 
Wolverhampton (Councillor S. Craddock), who represented the 
Corporation, and with him was the town clerk (Mr. Horatio Brevitt). 
The Wolverhampton Chamber of Commerce were represented by 
Messrs. A. McBean (late president), Loftus B. Moreton, C. F, 
Clark, W. Molineaux, J. J. Jenks, J. Summerhill, and Stephen 
Watkins (secretary to the chamber). For the Staffordshire County 
Council, their clerk, Mr. Matthew Blakiston, appeared. The 
iaterests of East Worcestershire were in the hands of Sir Benjamin 
Hingley, M.P. for that constituency. The Birmingham galvanised 
iron trade was voiced by Mr. H. M. Punnett, whilst Mr. S. Lloyd, 
of that city, was also represented (by deputy). For the Walsall 
Chamber of Commerce its president (Mr. E. J. Shaw) and Mr, J. 
Seott attended; for the Dudley Chamber, Mr. E. J. Garrett; for 
the North Staffordshire Chamber, Messrs. Lester, Boodington, 
Grayson, and Greatbatch ; and for the Worcester Chamber, Messrs. 
T. Southall, W. R. Needham, and C. T. E. Clark. From Man- 
chester came Mr. L. B. Wells and Mr. F. Morton; from Bristol, 
Messrs. Mark Whitwell, H. J, Spear, and C. J. Hedridge; and 
from Gloucester, Mr. T. W. Hibbard, as deputy for Mr. T, Nelson 
Foster, vice-chairman of the Berkeley Canal Company. 

Sir Alfred Hickman, M.P., wrote expressing regret at not being 
able, through illness, to attend,and pointing out that Mr. E. D. 
Martin, the engineer to the Severn Navigation Commissioners, was 
willing for a fee of £100 to make a careful survey and estimate of 
the work of improving the Staffordshire and Worcestershire Canal 
vetween Wolverhampton and Stourport, which would be the first 
step towards better communication with the western ports ; and 
also to supply the other information contained in the points 
appended. The business of the meeting would probably be to 
give Mr. Martin the order, towards which a subscription might be 
opened, and they might put him—Sir Alfred—down for the same 
as the others, say about £10, The points on which information was 
required from Mr. Martin would be :—(1) Largest steamer capable 
of passing Stourport lock. (2) Whether such steamer would be 
sufficiently seaworthy to go to London, Liverpool, Glasgow, Xc. 
(3) If not, what size steamer recommended, and cost of altering 
Severn locks to take such steamer. (4) Approximate cost of 
haulage to Bristol, London, and Liverpool, respectively («) by 
smaller steamer; (/)) by larger ditto. (5) Estimate of present 
tonnage to Worcester, Gloucester, Bristol, &c. (a) by canal ; ()) 
by railway. (6) Tonnage now charged on (a) Birmingham Canal, 
from Wolverhampton to Autherley ; (/) on Stafford and Worcester 
Canal, from Autherley to Stourport; (c) on the Severn, from 
Stourport to Gloucester and Bristol. (7) Cost of improving canal 
to take vessels as large as the present Stourport locks will take. 
(8) Cost if steamers of 140 tons—seagoing—are provided, for (a) 
Staffordshire and Worcestershire Canal ; (/) Severn. (9) Whether 
traffic can go on duringcompletion. (10) Time necessary for work. 
(11) What description of lift recommended. (12) Water supply. 
Sir Alfred added that an estimate might be made of existing 
traffic, less cost of maintenance, and that a rent-charge equal to 
that amount should be secured to the Staffordshire and Worcester- 
shire Canal Company as a first charge on the improved canal. 

The Canal Company was not represented at the conference. 

The High Sheriff of Bristol wrote that he most thoroughly 
sympathised with the object of the gathering. 

The Chairman assured the meeting, in his capacity as mayor, that 
any well-considered scheme, if presented to the Town Council, 
would have the earnest consideration of that body. 

Mr. C. J, Hedridge, Bristol Chamber of Commerce, hoped the 
manufacturers of the Midlands might devise some scheme by which 
the canals already existing might be improved, and in order that a 
rapid system of steam barges might be employed, which would 
bring cargoes to Bristol in two, or, at the outside, three days. 
Such barges would always have a return cargo of grain or timber 
or oil waiting for them, which should enable freights to be greatly 
reduced. Within his own recollection, firms in his trade in Bristol 
were in the habit of drawing nearly all their supplies from the 
Midlands, whilst now they were obliged to buy a very large pro- 
portion of their stock from either New York, Antwerp, Glasgow, 
Newport, or other places, It was much to be regretted that the 
immense capital invested in canal property in England should so 
long remain unproductive, while, if turned to good account, these 
canals would help more than anything to secure us from competi 
tion abroad. Whereas the average ton-mile rate in the United 
States for railways was under jd. per ton per mile for all 
descriptions of traffic, the average rate for the United Kingdom 
was not less than 1}d. per ton per mile, and the average for 
France and Germany comes in between the two. England could 
not acknowledge its enormous debt to Brindley more suitably than 
by adding to the amount of traffic on existing jnland waterways. 
He concluded by moving :—“ That the existing canal communica- 
tion with the ports should be improved, and that a committee be 
appointed to obtain plans and estimates, and for providing the funds 
necessary fora preliminary inquiry.” 

Sir B, Hingley, M.P., seconded. A few years ago he, with Sir 
Alfred, were appointed on a committee to consider the whole 
question of canal communication, including that with London, 
Liverpool, Hull, and Bristol. Their inquiries extended over a 
couple of years, but nothing was done; they found the expense 
was so enormous of obtaining possession of the canals—in one case 
it would have required £1,500,000 of money—and to go to Parlia- 
ment to obtain compulsory acquisition would also have beena very 
formidable task. If we could only have free water communica- 
tion throughout England to London, Liverpool, Hull, and Bristol, 
it would enormously benefit the trade of the whole country, and 
would also benefit the working men, for it would leave manufac- 
turers a larger balance out of which to pay wages. Midland manu- 
facturers, under a good scheme of water communication, ought to 
be able to get to London alongside ship for 7s, 6d. a ton, even if 
they had to pay moderate tolls, to Liverpool for about 6s., and to 
Bristol in proportion. 

Mr. C. F, Clarke, Wolverhampton, supported the resolution. 

Mr. Lester, North Staffordshire Chamber of Commerce, said he 
was now located at Newport, and was present at the invitation of 
the Chamber of Commerce of Exeter. He was also a member of 
the North Staffordshire Chamber of Commerce, and had been on 
the committee of the Birmingham and Liverpool Ship Canal 
echeme, when £1100 was raised for a survey for an independent 
canal between Wolverhampton, Birmingham, the Potteries, and 
Liverpool. Could not the promoters of the present scheme join 
hands in that project?- He remembered fifteen years ago Wolver- 
hampton brought forward a resolution that canals should either 
become Government property or be improved. The North 
Staffordshire Chamber, of which he had been a member over 
twenty years, had also pa-sed several resolutions, and had brought 
the matter before the Associated Chambers of Commerce, A 
deputation from the Associated Chambers had waited on the 
Board of Trade, and that body had said in effect, ‘‘It is useless 
coming to us without plans.” Well, they went back and got them, 
but when they reappeared with their plans the President said in 
effect, “‘ Are you going to dictate to the Government?” And so 
the upshot of it all was that nothing had been done. The railway 
influence, with its millions of capital, had such a hold on the canals 
of the kingdom that he was really afraid nothing could be done 
except by the Government taking the canals over. These high 











railway rates were holding down both capital and labour. He had 
been a carrier on the canal, and he knew how everytbing had been 
done by the railway companies to stifle enterprise with regard to 
water Communication, On the Aire and Calder Canal in Scotland 
the conveyance cost—it had been stated—only ,},th part of a 
penny per ton per mile. From Cardiff to Birmingham—160 miles 
—foreign wheat could be carried at 8s. per ton, but suppose he 
sent from Yarmouth to Birmingham—a similar distance—the cost 
would be 24s, a ton. As showing how North Staffordshire was 
handicapped, he stated that one pottery alone in the North of 
England had £10,000 a year advantage over a similar pottery in 
the Midlands. 

Mr. Hibbard, Gloucester Chamber of Commerce, said what was 
needed was to get vessels of from 100 to 140 tons from the Mid- 
lands to Bristol. ee. 

Sir B. Hingley said that probably if good water communication 
had been in existence, John Lysaght, Limited, would not have 
removed. But it was his firm conviction that this entire matter of 
canals ought to be made a national question. 

Mr. Hedridge, Bristol, said he might instance also the case of 
Messrs. Nettlefolds, another great Midland firm, who also had gone 
to Newport. eA ; 

Mr. E. D. Marten, Engineer to the Severn Commissioners, in 
reply to questions, said vessels could get now from Stourport to 
Bristol 90ft. long, and 18ft. beam, and 6ft. draught, and such a vessel 
would carry 170 to 180 tons. But what was wanted was to render 
the use of such vessels possible from Wolverhampton to Stourport, 
which was only about twenty-five miles. The Stourport lock was 
90ft. long. If the stretch of water between Wolverhampton and 
Stourport was improved they could get a barge through capable of 
carrying about 175 tons. ‘That would be a river steamer, but if it 
was to be a seagoing vessel, then more machinery would have to 
be carried, and this would reduce the accommodation for cargo to 
about 150 tons. 

Mr. W. Molineaux, Wolverhampton, strongly supported the 
resolution. 

Mr. H. J. Spear, Bristol, observed that any member of Parlia- 
ment who would be bold enough to introduce a Bill into the House 
of Commons for buying up al! the canals would be a real bene- 
factor to his country. 

Mr. Mark Whitwell, President of the Bristol Chamber, said some 
canals were rotting, and others were in the hands of the railway 
companies, and were as good as rotting. He wished Parliament 
could be induced to buy them all up. 

Mr. H. M. Punnett, galvanised iron manufacturer, of Birming 
ham, spoke of the relative importance of Bristol and other ports 
to the galvanised iron trade. The production of galvanised icon 
at the present time in the Midland district was 250,000 tons a year, 
and went to five great consuming countries. It would continue 
to be made in that district if a low rate of carriage could be 
secured. All those consuming markets were dependent upon 
steamers plying between London and Liverpool. There bad been 
« development of trade to India and the Kast of late, which now 
took about 50,000 tons a year against about 75,000 tons for 
Australia. London and Liverpool were the points the galvanised 
iron manufacturers wanted chietly to get to. Nearly the whole of 
Messrs. Lysaght’s iron at that moment was exported to Australia 
in boats from London. There had been some idea of creating new 
lines of steamers, but the fact was they could not create rew lines 
of steamers without great expense. At the same time there were 
some other portions of the trade which would benefit by the 
Bristol scheme, and it would be particularly useful in getting 
supplies of spelter which they now obtained from Spain and the 
United States. He hoped, however, the Bristol movement would 
only be a step towards a larger scheme for getting easily and 
cheaply to other points on the coast also. 

Mr. E. J. Shaw, president of the Walsall Chamber of Commerce 
supported the resolution, 

Mr. Southall, clerk to the Severn Commissioners and a repre- 
sentative of the Worcestershire Chamber of Commerce, supported it, 
and detailed the improvement in waterways which had already been 
effected in his district and in Shettield to assist manufacturers. 

Ultimately the resolution before the meeting was expanded to 
the following form and carried unanimously :—‘*That a committee 
be appointed to consider the question cf increased facilities of 
water carriage from the Midlands to Bristol and other ports, to 
raise funds for and obtain a survey and estimate in connection 
with proposals to improve the water communication with Bristol, 
and to report to the conference as to the feasibility of improving 
such communication, and as to the means by which the necessary 
capital for the purpose should be cbtained, and generally on the 
question of improving water communication with the ports.” 

The committee was then appointed as here:—Sir Alfred Hick- 
man, M.P., Sir B. Hingley, M.P., Sir John Brunner, Mr. T. 
Nelson Foster (Gloucester), Mr. Samuel Lloyd (Birmingham), Mr. 
H. M. Punnett (Birmingham), Messrs. E. J. Shaw and J. Scott 
(Walsall), the Mayor of Wolverhampton, Mr. C. F. Clark, Alder- 
man S. I’. Mander, Councillor J. J. Jenks, Councillor A. McBean, 
Mr. C. H. Claughton (Deputy Mayor of Dudley), Mr. Garrett 
(Dudley), Messrs. Southall and Needham (Worcester), and Mr. 
Godwin and Mr. Hedridge (both Bristol). 

Mr. Spear, Secretary of the Bristol Chamber, and Mr, Stephen 
Watkins, secretary of the Wolverhampton Chamber, were ap- 
pointed joint honorary secretaries to the committee, 

Mr. L, B, Wells, Manchester—representing Sir John Brunner— 
gave particulars of an ineffectual communication which had been 
presented by Sir John to the Board of Trade asking that the same 
privileges which were conferred upon constructors of light railways 
should be extended also to constructors of canals. It was 
estimated that 34,000,000 tons were moved annually on the inland 
waterways of this country, as compared with under 30,000,000 
tons by coasting vessels ; whilst our vast foreign trade had been 
computed at 80,000,000 tons to 90,000,000 tons. Taking the total 
water and rail traffic, 30 per cent. was water-borne in France, 
273 per cent. in America, and 23 per cent. in Germany ; as against 
only 11 per cent. in the United Kingdom. He moved :—‘ That 
having regard to the urgent need for utilising more fully the 
canals of this country, this conference respectfully requests the 
President of the Board of Trade to call fora return under the 
Railway and Canal Traffic Act, 1888, giving particulars of canals 
and the traffic thereon for the year 1896, framed on the basis of 
the return issued for the year 1888, but with certain alterations and 
additions which subsequent experience has shown to be desirable,” 

The resolution was seconded by Mr. Clarke, Wolverhampton, 
and carried nem. con., and the conference closed with a vote of 
thanks to the chair. 

A meeting of the committee was afterwards held, at which it was 
decided to issue circulars to manufacturers and others interested 
in the scheme, inviting subscriptions towards the cost of the pre- 
liminary survey, and also seeking their views upon the best means 
of raising the capital required for the undertaking. It is understood 
that, if oomaiie replies are received, the order for the survey 
will at once be given. 








MOVING A RAILWAY BRIDGE. 


For some time past the chief engineer of the London, Brighton, 
and South Coast Railway Company has been thoroughly over- 
hauling the bridges throughout the system, and a large number of 
them have been renewed or otherwise strengthened and repaired in 
order to meet the requirements of the increased traftic and the 
heavier rolling stock. Several very important works in this direc- 
tion have been undertaken and carried to a successful issue, but 
none more so than in the case of a bridge at the south end of 
Tulse Hill Station, which carries the South London, Peckham, and 
Sutton line over Norwood-road, an important and leading 
thoroughfare between Croydon and the City. Tulse Hill Station 
is a junction, being the centre of the Brighton Company’s sub- 





urban system, and from 200 to 300 trains a day pass through it 
carrying passengers to and from Horsham, Dorking, Epsom; 
Leatherhead, Sutton, Croydon, Wimbledon, and intermediate 
places and London Bridge and Ludgate Hill. he main ling 
trains between London Bridge and Portsmouth also pass through 
this station. 

The bridge has a clear span of 67ft., and it having been found 
necessary to replace the o!d structure by a new one, the contract 
was placed in tho hands of Messrs. Eastwood, Swingler, and Co, 
Limited, of Victoria-streei, and the Railway Ironworks, Derby, Tho 
contract included also the removal of the old bridge. 

In order that no interference with the railway traflic might 
arise, and that the road traffic, which is also very heavy, might not 
be interrupted, it was necessary that very — arrangements 
should be made in connection with the renewal of the girders and 
flooring of the bridge. The new main girders are of a massive 
type, weighing something like 22 tons each, and the intermediate 
work consists of corrugated flooring placed transversely, 

The bays carrying the up and down main lines have been built 
partly on a disused siding and partly on timber trestles specially 
prepared for the purpose ; and it was arranged that the old work 
should be removed during Saturday night last, and the new portion 
traversed into its permanent position, The contractors were given 
possession of the up and down main roads, the last train on the 
latter passing at 12.15, when the work of removing the old girders 
and intermediate portions was commenced with a large staff of 
men and two locomotives, with four powerful travelling cranes, 
This was a much more difficult job than had been anticipated, 
some of the old cross girders and flooring in the down main line 
causing considerable anxiety in theirremoval. The difliculty, how- 
ever, was eventually overcome, and the whole of the old material 
was cleared away by six o’clock on Sunday morning, leaving a com- 
plete blank, so far as the railway was concerned, over the public 
highway. 

A massive crab was placed at each end of the opening, with 
steel wire ropes, equal to a strain of 15 tons each, and connected 
to the two bays, which had then to be drawn into position. The 
bearings throughout were on greased rails, and the launching of 
the structure, which included the whole of the permanent way in 
each bay, was very soon effected, without any serious hitch, Jm- 
jor Bee. this was done the main lines were joined up, and the 
first train passed over at 9.18a.m. 

It is gratifying to observe that these operations were carried 
through without any accident whatever, The work was under the 
personal directicn of the chief engineer to the London, Brighton, 
and South Coast Railway Company, Mr. Charles L. Morgan, who 
was present during the whole of the time, and to whom great 
credit is due for what must manifestly be acknowledged to have 
been a very difficult piece of work; his assistant, Mr. I. JJ, 
Mannering, was also in attendance ; whilst the contractors wer: 
represented by Mr. Alfred Swingler and Mr. J, A. Arnold, and 
also by their London agent, Mr. Fred Atkinson. 








EMPLOYMENT AT STEEL AND _ TIN-PLATE 
WORKS, PUDDLING FURNACES, AND ROLL. 
ING MILLS IN OCTOBER. 

ACCORDING to returns received frcm 236 employers in the above 

industries, employment at the end of Uctober showed little change 

as compared with the preceding month, It continued markedly 
better than a year ago, the number of workpeople employed 
having increased by 4°7 per cent. The total number of persors 
employed at all the works covered by the returns was 75,{5t at 
the end of October, 7,058 at the end of September, and 75,300 at 
the end of October, 1895. Of these 78,956 persons, 36,718 were 
employed at 127 steel works, or one more than last month, and 

5840, or 18°9 per cent., more than a year ago, Jhe number 

employed at 89 iron puddling furnaces and rolling mills was 17,759, 

or 26 less than in September, and 17, or 1 ‘0 per cent., more than 

a year ago. 

Table showing the number of persons employed in the under 
mentioned occupations at the end of Octobe r, 1896 and 185, and 
September, 1896, respectively, by 236 employers making returns 


Number employed. 








Occupstion, October, October, | September, 
1896. 1895. 1896, 
Steel making, casting, melting, rolling, 
and forging. 
England and Wales .. 30,091 25,974 31,10 
Scotland Sr ate 5,727 4,9C 5, 60 
Total 


Iron puddling and rolling. 
England and Wales .. 
Scotland as 


Total 


Tin-plate manufacture. 
England and Wales .. 





Other werkpeople who cannot be sepa- 
rately classified as above.’ 





England and Wales .. 11,445 12,14 
Scotland : 1,018 1,040 
Total 13,206 12,463 13,152 

Grand total 78,956 75,390 79,058 


* The table does not include workpeople engaged in machining or 
other engineering or constructive processes. 

Returns relating to 88 tin-plate works in South Wales, Mon- 
mouthshire, and Gloucestershire show that at the end of October 
52 were giving full employment, 11 partial employment, the 
remaining 25 being idle, as compared with 45 giving full employ- 
ment, 17 partial employment, and 26 idle at the end of September. 
The number of mills at work increased by 16, being 322 at the end 
of October, and 306 at the end of September, The following table 
summarises the returns :— 

Table showing number of tin -plate works aud wills in South Wales, 
Monmouth, and Gloucestershire fully or partially employed, or 
wholly idle, at the end of October, so far as stated in the returns 
received by the department. 


Number of mills. 











No. of 
fas Works. | wi, ring Not Tet 
Working. Working. Tetal. 

Works giving full employment... 52 279 - “9 

Works giving partial employment. . il 43 20 
WHORREAGME ke sims Gs 48. dvs 25 -_ 142 142 
Total for October ,. 88 329 162 1s4 
Corresponding total forSeptember.. 88 306 176 182 


Returns received from the owners of 53 tin-plate works show 
that they had 11,277 persons employed at the end of the month, 
or 101 less than at the end of September, and 3196, or 22°1 per 
cent., less than at the end of October, 1595, “ 

The exports of tin-plates and sheets from the United Kingdom 
during October amounted to 25,201 tons, as compared with 
18,368 tons in September, and 34,179 tons in October, 1895. Of 
these quantities the United States took 10,599 tons in October, 





7167 tons in September, and 19,805 tons in October, 1895,—Lalour 
Cracelle, 
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RAILWAY MATTERS. 


Tur North-Eastern Railway Company, besides the 
ensive alterations to be made at Hull Docks, has given notice 
that it will very considerably enlarge Middlesbrough Dock and 
construct a new entrance capable cf accommodating the largest 
vessels now afloat. 

Mr. A. A. W. Jones, of Wolverhampton, who served 
his time as an engineering pupil and draughtsman at the Wolver- 
hampton Locomotive Works of the Great Western Railway Com- 
any, has just received the ———_ of superintendent of the 
jocomotive department of the India States Railways at Assam, and 
cailed for India last week. Mr. Jones is only twenty-four years 
of age. 

ae South-Eastern Railway Company's new vestibule 
train for their Hastings and St. Leonards service, consisting of 
first, second, and third-class saloon carriages, lighted by electricity 
and warmed throughout with hot-water pipes, will begin to run on 
Tuesday, December Ist. It will leave Hastings and St. Leonards 
avery week-day for Cannon-street and Charing-cross at 8.40 a.m., 
returning at 3.40 p.m. from Charing-cross and at 3.50 p.m. from 
Cannon-street. 

NotirICATION is given of an intended application to the 
Light Railway Commissioners for an order authorising the con- 
struction of a light railway from the Midland station, Cheltenham, 
to the village of Winchcombe, Gloucester, the proposed terminus 
being near St. Peter's Church, opposite the site of St. Mary’s 
Abbey. Itis stated that the proposed gauge of the line will not 
exceed 4ft, 84in., and that electricity, air, or other motive power, 
as may be agreed upon with the Corporation of Cheltenham, will 
be used. 

Ir is stated that an underground railway in Paris, 
about 11,054ft. long, is to be constructed to transfer the terminal 
station of the Compagnie d’Orleans from the Place Valhubert, 
some distance up the Seine, to the Quai d'Orsay, opposite the 
gardens of the Tuileries and in the heart of Paris. The new line 
will follow the left bank of the Seine, and will be, for the greater 
part, in a double track masonry tunnel, with the floor just above 
the level of the waterin the river. About 2027ft. near the present 
station will be a sunken track, open above. The total estimated 
cost is about £1,150,000. 


Tuer question of the great scarcity of wagons on the 
Cleveland and Durham sections of the North-Eastern Railway 
has attracted considerable attention, as ironmasters have suffered 
much inconvenience and loss through the short supply. The 
pressure has at last been somewhat relieved by the company hiring 
a large number of wagons from other companies. [very year 
about this time there has of late been a scarcity of trucks, but 
this year, on account of the revival of trade, the inconvenience 
has been more felt than ever. ‘The company ordered about a 
thousand wagonsin the spring, but these have been far from meeting 
requirements. It is to be hoped that before next autumn there 
may be an adequate supply turned out at its extensive new wagon 
shops which are being erected at Shildon. As it is, they appear 
to be short of rolling stock for four months in the year. 


Execrric shunting of cars on the Brooklyn Bridge 
cable railway will soon be in operation. The twenty motor cars 
built by the Pullman Palace Car Co. are now being delivered, and 
are being fitted with the Greneral Electric Co.’s motors and equip- 
ment. The current, says Hnyineering News, will not be taken 
fram an overhead wire, but from a third rail, for which purpose 
each truck will have on each side a collecting shoe, mounted 
between the axle-boxes. The cars are of the usual type employed 
on the bridge, each having two four-wheel trucks, oul each motor 
car will have four 50-horse power motors. There are two circuit 
breakers, a magnetic fuse box, twelve resistances and a magnetic 
blow-out. Tae motor car of each train will effect the shunting at 
each terminal, and will be able to propel the train load of 120 tons 
over the bridge at the same speed as the cable, 113 miles per hour, 


Tur Minister of Public Works will introduce in the 
coming session of Parliament a Bill for abolishing the system of 
official railway construction, the abuses of which have been for 
many years the cause of the greatest scandals and corruption 
known in Italian financial affairs, says the Rome correspondent of 
the Times. On coming into office Signor Prinetti found actions 
in progress for over 100,000,000 lire, being the result of the in- 
ordinate claims presented by contractors for compensation beyond 
the figure of their contracts—claims which in many cases in the 
past had been paid or liberally compromised. Henceforth the 
necessary contracts for railway construction will, if the Bill is 
passed, be given out to companies, and the aid of the Government 
will be given by a kilometrical compensation which, on the lines of 
most vital importance, may even surpass the present limits of 
3000 lire the kilometre. The past contracts will be capitalised 
fairly, and the future contracts will be given out only to those 
contractors who have not distinguished themselves by the system 
of supplementary claims. 

Tue Belfast News Letter has recently published two 
articles on the advantage of achannel tunnel between Ireland and 
Scotland. The subject is not a new one, but the writer thinks the 
present seems, for a number of reasons, to be an appropriate time 
for recalling public attention to it. Ata public meeting held in 
Belfast city some years ago, a proposal was made for the construc- 
tion of a tunnel between the Antrim coast and the Mull of Gallo- 
way, the intention being to connect the railway at Stranmaer with 
the lines which have their termini in Belfast. A committee was 
appointed, but little progress has been made. ‘There is a feeling 
that it is the duty of the Government to undertake a work of this 
kind, and the author of the articles suggests that this would be one 
way in which Ireland could be repaid the amount which, according 
to the report of the majority of the members of the Financial Rela- 
tions Commission, has been unfairly taken in over-taxation. One 
of the most obvious advantages of the tunnel would be the great 
acceleration of the passenger and mail service which it would make 
possible, It takes at present 13 or 134 hours, by the most rapid 
of the existing services, to go from Belfast to London. According 
to the calculations made by the writer of the articles, this time 
could be reduced to 104 hours, Glasgow could be reached from 
Belfast in four hours, Edinburgh in five, York in seven, and so 
with other cities and towns, 

_ Two railway accidents have occurred during this week, 
in neither of which, fortunately, has there been loss of life. On 
Tuesday night, on the Market Harborough branch of the 
London and North-Western Railway, near Kugby, an ~engine 
and brake van left the engine sheds at Rugby, for Market 
Harborough, and, just before reaching Clifton Mill Station, the 
engine crashed into some obstacle, ploughed its way down an 
embankment, and then turned clean over, partly submerging 
itself in an old arm of the canal which runs some little dis- 
tance from the bank. Both driver and fireman had very 
harrow escapes. An examination of the scene of the accident 
at once revealed the cause. ‘The engine, instead of being on 
the main line, had been travelling along an old line which is 
now blocked at one end and used as a siding. The result was 
that when the engine got to the end it ran into tho stops, and 
then turned off down the embankment. ‘I'he second accident 
vecurred on Wednesday morning on tho Manchester, Sheffield, and 
Lincolnshire side of the London-road Station, Manchester, and 
resulted in the injury of two bystanders and the wreck of a portion 
of the platform. The train from London which is due at 10 o’clock 
was entering the station when, from some cause as yet unexplained, 
the driver lost control of the engine, which pened into the rolling 


ext 


stock that stood between it and the buffers at the end of the 
platform, 








NOTES AND MEMORANDA. 


Some 523in. of rain fall annually at Cherra Poonjee, in 
Assam, and in one year—1861—as many as 805in. were reported, 
of which 366in, fell in the single month of July! The average 
yearly rainfall in London is about 2ft. 


A NEw source of tannin is the “ Pyinkado” tree, which 
grows in Burma, is reported in an Indian contemporary. It is 
known scientifically as Yylia dolobriformis, It is compared with 
cutch, which Dr. Watt says yields from 42 to 55 per cent. of tannin. 
Hundreds of tons of pyinkapo bark and sawdust are said to be 
annually carted away as refuse from the saw mills in Burma. 


Tue weekly return of births and deaths in London, 
and in thirty-two other great towns, issued by authority of the 
Registrar-General, states that the deaths registered last week in 
the thirty-three great towns of England and Wales corresponded to 
an annual rate of 21°3 per 1000 of their aggregate population. The 
lowest rate is that of Leicester, 13°1 per 1000, and the highest 
Preston, with 33°4 per 1000, 


A metHOD of transmitting power from a prime mover, 
which is more common in the United States than in European 
practice, consists in mounting a pulley on a short shaft between two 
standards, thus forming what in American practice is called a jack- 
shaft. The engine is directly connected, preferably by means 
of some flexible form of coupling. The engine so connected to 
the shaft is relieved from the stress due to the pull of the belt, 
and has only to withstand the normal stresses arising from the 
steam pressure on the piston. 


LonponeErs will be reassured by the following abstract 
from the report of Professors Crookes and Dewar to Major- 
General de Courcy Scott, R.E., water examiner, Metropolis Water 
Act, 1871 :—‘“‘ It cannot be disputed that, in spite of all the allega- 
tions of increasing contamination in the valleys of the Thames and 
Lea, the water supplied to the metropolis has improved during 
recent years instead of deteriorating ; and with increased storage 
and effective filtration we do not doubt the present sources will 
continue to furnish a supply adequate in every way to the needs 
of the metropolis.” 


THE usual report to the Secretary of the Board of 
Trade on the working of the Boiler Explosions Acts, 1882 and 1890, 
has just been issued as a Parliamentary paper. It appears that 
during the twelve months ended June 30th, 1896, sixty-five pre- 
liminary inquiries and fourteen formal investigations were held 
under the provisions of the Boiler Explosions Acts, 1882 and 1890, 
In fourteen cases formal investigations were ordered, and in nine 
of these the owner or owners had to pay costs varying from £5 to 
£60. In one case the owner was killed by the explosion, and it 
was held that he had probably erred through ignorance in neglect- 
ing to have the boiler properly examined. In the other cases no 
blame was attached to the owners or their servants. 


Durine the twelve months ended June 30th last, 25 
persons were killed and 48 were injured by boiler explosions which 
came under the notice of the Board of Trade, and out of the 79 
cases dealt with 3° explosions occurred on board vessels and 40 on 
land, but these figures do not represent the relative proportions of 
explosions on land and atsea. Inthe yearly Report the opinion is 
expressed that, in view of the large number of steam boilers in 
use in the United Kingdom, the percentage of cases in which the 
neglect shown was so great as to lead to a serious explosion was 
extremely small. The total number of cases attributed to the 
defective condition of the boiler or its fittings was 33, and of those 
due to the neglect or ignorance of the boiler attendants 14. 


THE report of Professor Crookes and Dewar on the 
composition and quality of daily samples of the water supplied to 
London during the whole of October contains the results of 
analyses of 189 samples of water collected from the mains of the 
London water companies taking their supply from the Thames and 
Lea. Of the 189 samples examined one was recorded as ‘‘clear but 
dull,” the remainder being clear, bright, and well filtered. The 
excessive rainfall of September has been succeeded by a nearly 
average fall in October. The thirty years’ mean is 2*75in., and 
the actual rain has been 2°85in., showing an excess of only 0°10in. 
The bacteriological results are shown in the following table :— 
Thames water, unfiltered, 2691 colonies per cc.; Thames water, 
from the clear water wells of the five Thames-derived supplies, 
highest, 67 colonies per cc.; Thames water, from the clear water 
wells of the five Tbhames-derived supplies, lowest, 2 colonies per 
cc,; Thames water from the clear water wells of the five Thames- 
derived supplies, mean, 12 samples, 19 colonies per cc.; New 
River water, unfiltered, 671 colonies per cc.; New River water, 
from the company’s clear water well, 4 colonies per cc.; River 
Lea water, unfiltered, 742 colonies per cc.; River Lea water, 
from the East London Company’s clear water well, 14 colonies 
per ce, 


By an Order in Council, dated 26th October, which has 
been made under the Explosives Act of 1875, relating to premises 
registered for mixed explosives, the principal alteration effected 
is in the amount of explosive which may be kept:—Whereas 
under the former Orders ras quantity of small-arm nitro-compound 
which might be kept was required to be reckoned in the propor- 
tion of half a pound of small-arm nitro-compound for each pound 
of gunpowder not kept, and could in no case exceed 100]b. in 
Mode A, or 25lb. in Mode B, the new Order places small-arm 
nitro-compound on the same footing as gunpowder, pound for 
pound, and thus extends the maximum amount of small-arm 
nitro-compound which may be kept to 2001b. in Mode A, or 50 Ib. 
in Mode B, subject, of course, if any gunpowder be also kept, to 
a reduction of pound for pound. On the other hand, under the 
old Orders, a dealer who used a fire-proof safe for the keeping of 
gunpowder in Mode B, might have, of gunpowder so kept, an 
increased quantity—up to 1001b. in all—reckoned at the rate of 
4lb. of gunpowder for each 1 lb. of small-arm nitro-compound not 
kept. This privilege is withdrawn by the new Order; no such 
special advantage attaching thereunder to the use of a fireproof 
safe. But now, for the first time, small-arm nitro-compound—but 
no other description of nitro-compound—is allowed to be kept in a 
fireproof safe, 


SomE experiments with Rontgen’s radiation have 
recently been carried out by Professor Threlfall and Mr. Pollock. 
Some particulars of these were given at the last meeting of the 
Physical Society. The authors describe a form of Crookes tube 
which, while it can be made by anyone capable of the most elemen- 
tary glass-blowing, gives a plentiful supp’ of Rintgen rays. The 
results of their experiments are summed up as follows: (1) The 
Réntgen radiation does not consist in the projection of gaseous 
matter ; or, if it does, the amount of such matter involved is extra- 
ordinarily small. (2) The Rintgen radiation does not consist in 
the projection of atther streams having a velocity above a couple 
of hundred metres per second ; this is true, whether the radiation 
takes place in air or in benzine. (3) The properties of the aéther 
regarded as determining the velocity of electro-magnetic waves are 
not greatly changed—.e., not at all within our experimental limits 
—by the Rintgen radiation ; and this applies alike to the ai‘ther 
in air and in benzine, (4) A selenium cell composed of platinum 
electrodes and highly purified selenium is affected by Rintgen 
radiation to an extent which is comparable with the effect pro- 
duced by diffused daylight. (5) No permanent or temporary 
electromotive force is set up in a selenium cell by the Rentgen 
radiation. The authors have come to the first conclusion by 
exposing an exhausted tube placed in paratlel with a spark-gap, so 
adjusted that the spark just passes over the gap rather than 
through the tube, to the Riintgen radiation. They find that a 
vacuum tube in parallel with a spark-gap is very sensitive to 
changes in pressure within the tube. 








MISCELLANEA. 


In an infringement of patent case recently heard in the 
courts at Trenton, New Jersey, U.S.A., in which the complainant 
company are makers of a water nozzle, the defendant answers that 
the essential and substantial features on which the patents are 
based were known, among others, to ‘‘One Herod, now deceased, 
but formerly of Alexandria, Egypt, living at said Alexandria and 
elsewhere, 1000 B.c.” 


Tue New York correspondent of the Daily Chronicle 
says a telegram from San Francisco announces the arrival there of 
a party of Japanese engineers and metallurgists, who are com- 
missioned to make a tour of inspection of the great steel works of 
America and Europe, in connection with a scheme to construct 
among the southern coalfields of Japan plant for steel manufacture 
with a capacity of 100,000 tons, at a cost of £400,000. 


Mr. Enocu James, at present manager of the Dowlais 
Steel and Ironworks, has been appointed general manager of the 
Patent Shaft and Axletree Company’s Works, Wednesbury, and 
will enter on his new appointment in January next. Mr. James 
has been at Dowlais since 1890, and before going there he was 
engaged respectively at the Ebbw Vale, the Solway Hematite, and 
the Blaenavon Works, so that he comes to Staffordshire with a 
large experience, 


A FLY-WHEEL recently burst in the engine-house of 
the Rochester, N. Y. Gas and Electric Co. ‘The wheel was 
18ft. diameter and 42in. face, and weighed about 20 tons. One 
of the flying pieces struck the steam pipe above the engine, 
breaking the pipe and allowing steam to escape, by which the 
engineer was seriously burned. Other fragments passed through 
the ceiling of the engine-room into the dynamo-room above, 
wrecking it, and putting a portion of the city in darkness. 


AN explosion, resulting in the death of one man, and 
the serious injury of another, occurred on Tuesday last at the 
engineering works of Mr. James Hawley, Liverpool. A piston 
had been left in the smithy fire for the purpose of loosening the 
nut, and on being' taken out of the fire red hot and placed on the 
anvil, for some hitherto unexplainable reason it suddenly exploded 
A man was struck} by several of the pieces of iron, and received 
such terrible injuries that he expired in a few minutes, and another 
was badly injured. 


TuE Secretary of State for Foreign Affairs has received 
a dispatch from her Majesty’s Consul at Bilbao, stating that 
tenders are invited for the supply of a heating apparatus for the 
new Palace for the Provincial Deputation of the Province of 
Biscay. Tenders will be admitted up to December 31st, 1896, in 
the offices of the ‘‘ Direcion,” on the ground-floor of the new 
palace. Such further particulars as have been received may be 
seen at the Commercial Department of the Foreign-office any day 
between the hours of 11 a.m. and 6 p.m. 


Tue Japanese naval authorities have concluded arrange- 
ments with Messrs. Cramp, of Philadelphia, and the Union Iron 
Works, of San Francisco, for two armoured cruisers. The vessels 
will be modelled after the Yoshino, recently built by Armstrongs. 
They will be of 5700 tons displacement, and attain a speed of 
21 knots. The length on the water-line wil] be about 330ft. ; 
extreme breadth, 5lft.; and mean draught, 20ft.; with a 
maximum indicated horse-power of 1700. Each will have a 
primary battery of four Sin. breech-loading and eight Sin. rapid 
fire guns, and a secondary battery for twelve 6-pounder rapid fire, 
four 1-pounder rapid fire, and four gatling guns. The contracts 
will call for completion within two years. 


THE great opening in the present state of the 
electrical industry is for design rather than new invention. The 
man who can design machinery in such a way as to save 5 per 
cent. in the cost of materials or labour is always valuable. He 
must be versed in detail and capable of readily grasping the 
commercial details of the subject. The question of commercial 
efficiency also comes largely into the design, and the manu- 
facturers who can maintain the reputation of their apparatus for 
smooth working and durability are sure to succeed. Hence, says 
the Electrical Engineer, while striking departures from existing 
practice may bring success to one man, two others will make 
fortunes by being able to get the best results at the least cost from 
every-day types. 

BEsIDEs remodelling and improving old existing irriga- 
tion works in Upper Burma, the following sanctioned and revised 

rojects will be {vo up this season, says Indian Enyineering :— 
The Mandalay Irrigation Canal, which takes off from the left bank 
of the Madaya River, the length of which will be 39 miles, with 
distributaries of about 86 miles, estimated to cost 32} lakhs of 
rupees, The Skvebdo Canal, which will take off from the left bank 
of the Mu River, the length of which will be 77 miles, with dis- 
tributaries of about 154 miles, estimated to cost 50 lakhs of rupees. 
In the Minbu district two canals are projected, which take off 
from both banks of the Mon River, the total lengths of the two 
canals with distributaries will be 115 miles, estimated to cost 
26 lakhs of rupees. 


Ir is impossible to measure with any sort of accuracy 
the amount of the business revival which has followed upon the 
United States election, says the Railroad Gazette. There is, how- 
ever, sufficient actual evidence to show that the restoration of con- 
fidence in the integrity of the people of the United States has 
been followed by a return of business activity almost, perhaps 
entirely, without parallel. From all parts of the country comes 
the same story of a renewal of enterprise. The cities are filled 
with buyers from the interior points, the merchants have started 
out their salesmen, and mills and factories which had been shut 
down have again begun work, and those which had been running 
on short time have increased their forces and their hours of work, 
and prices of many staples have begun to rise. 


THE special committee of the Sheffield Corporation 
appointed to deal with the engineering arrangements for the 
Little Don water scheme have submitted their recommendations 
to the Council, An experienced civil engineer is to be appointed 
to reside in the Little Don Valley, or in Sheffield, and devote the 
whole of his time to the works. The salary is to be from £1200 
to £1500 per annum, and the engagement is to last till the com- 
pletion of the Langsett Reservoir, subject to twelve months’ notice. 
Mr. E. M. Eaton is “consulting engineer,” his duties being to 
confer with and advise the engineer and the Water Committee. 
The yearly salary or fee of the consulting engineer to be £500, 
and the engagement to be until the completion of the Langsett 
Reservoir, subject to twelve months’ notice. The consulting engi- 
neer to act for the existing waterworks and for distribution, and 
the salary or fee for the latter is to be £250 per year for the next 
two years. 


Ir would seem that the day of universal oils has gone, 
says a correspondent in an American contemporary. It hardly 
seems as though an engineer who is up to dateshould persist in using 
one kind of oil throughout the mill, oiling light and heavy shafting, 
machinery, and high and low speed bearings and engines and gear 
with the same kind of oil, but this practice is followed by some 
concerns. It is not a good practice ; it does not pay. No young 
engineer who has studied the matter fully will do so, unless he is 
obliged to do it by positive orders from the office. Sometimes 
these orders take the form of the lack of more than one kind of 
oil, Study the peculiarities of all kinds of oil. Note also the 
peculiarities of your machinery, and decide which kind of oil gives 
the best results therewith. Then, that point once determined, 
insist upon having the required brand of oil for each kind ef work 
until some better kind is placed within your reach. 
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CANET’S CONCENTRIC RING BREECH 


APPARATUS. 


AmonG the newest type of breech-closing apparatus of M. 
Canet is one combining in a striking way the characteristics 
of novelty and simplicity. It is known under the name of 
the concentric groove breech piece, and, while it essentially 
differs from the wedge and screw systems, it claims to com- 
bine the advantages belonging to each. 

The breech block itself is shown in Fig. 2. The closing 
block is roughly of the form of a half cheese, the cut por- 
tion forming the diameter being hollowed out as shown, and 
the two flat faces being cut into concentric grooves, either 
triangular as in figure or square cut. These are made to 





altering the position of the breech. It contains a striker, 
moved by a V-spring, acted on by a trigger with two arms, of 
which one carries a ring for a lanyard. These pieces, except 
one branch of the trigger visible in the figure, are inside the 
interior of the breech block. Until the breech is completely 
closed, the trigger is immovable, and premature firing im- 
possible. 

The ejection of the fired cases is effected by an extractor 
with four branches fixed in the breech of the gun. It is 
actuated by the breech piece itself, which presses the counter 
levers at the end of its movement in opening with all its 
weight. 

To open the breech it is enough to touch the handle of the 
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move in corresponding grooves cut in the breech of the gun 
—see Fig. 1. The block when the breech is closed is in the 
position shown in Fig. 2 and Fig. 3; that is, the hollowed or 
diameter face is towards the rear and the curved face 
towards the bore. In this position the block is supported 
against the pressure of the powder gas by the bearings of the 
concentric rings in their grooves. When turned round 
by means of the lever handle the hollowed side leaves an 
open passage for the shot into the bore, as shown in Figs. 4 











FIC 6. 
DETAILS OF MECHANISM 
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and 5. The long lever arm by which the breech piece is 
worked moves in a vertical plane on the right side of the 
gun. The short piece or neck is a half-cylinder, and moves 
in the recess as, shown in Figs. 4 and 5, moving on an axis | 
passing through the centres of the two systems of concentric 
grooves, so as to accomplish the opening and closing move- 
ment shown in the figures. The extent of the movement is 
limited above by contact against the gun, and in the back- 
ward direction by the head of a screw fitting into the lever. | 
On the end of the long arm of the lever is a locking bolt, 
which secures the breech piece when it is forced home. 
Firing is effected by percussion or electricity or by both 
together. In the first case, which is that of the example | 
here depicted, the mechanism is repeating; that is to say, it 
provides for the same tube being struck repeatedly without 





DETAILS BREECH 


| firing by percussion. 


PIECE REMOVED 


, breech piece, to disengage the safety tooth, and then leave it 


alone. The centre of gravity of the breech block is situated 
beyond its axis of rotation, and the breech opens automati- 
cally by its weight alone. This movement is very rapid, for 
the block only describes an angle of 90 deg. to open the bore 
completely. 

On this movement, the half cylinder takes a position with its 
diameter horizontal—see Figs. 4 and 5—the hollowed face 
being in prolongation of the chamber of the gun, and forming 
a carrier for the entrance of the rear charge in loading. This 
is a great advantage in rapid firing; it also facilitates the 
ejection of the fired case by the extractor. To close the 


| breech, it is sufficient to force the lever in the opposite 


direction until the safety tooth or catch goes home, and 
secures the breech in its closed position. 

Not reckoning the breech block, the mechanism consists 
of five pieces in all -see Fig. 6. It can be taken to pieces or 
assembled by hand in an instant. It is sufficient, in fact, to 


disengage the holding screw, and move the breech block lever | 
through 180 deg.; the block is then entirely free from the | 


gun, and it is easy to replace either an extractor or any other 
piece. 


| may be thus summed up:—(1) Very swift and easy working 
(2) Automatic open- | 


by means of a single short lever stroke. 
ing without special mechanism. (3) Instant mounting and 
dismounting by hand. (4) Absolute safety. (5) Absence of 
all encumbrances in rear of the breech. (6) Complete pro- 
tection to the working pieces of the breech. (7) Reduction of 
parts to four in the case of electric firers, five in the case of 
Supposing the substance of the breech 
block to be sufficient to give the necessary strength, the 


REPLACING A MAIN LINE RAILWAY 
IN 150 MINUTES. 

THE engravings which we publish on pages 539 and 542 
illustrate some of the steps in the progress of a remarkable 
piece of bridge-building and removal. The bridge is a large 
heavy one, carrying the Great Northern Railway over the 
Midland and Great Eastern Railways at Peterborough. It is 
123ft. span, and the work of taking the old bridge from its 
place in the line and putting in the new one was performed 
in the almost incredibly short space of two and a-half hours 

-the preparations having been elaborately complete for the 
purpose of effecting this without stopping the main line 
traftic. 

It was witnessed by some hundreds of spectators at 
Peterborough, and was carried out on Sunday morning, the 8th 
inst. The work consisted in the removal of the old cast-iron 
bridge, carrying the Great Northern main line over the Midland 
and Great Eastern Railways a little to the south of the river 
Nene, and replacing it by a new steel lattice girder struc- 
ture. The necessity for these operations had been caused by 
the large increase in the weight of the engines and rolling 
stock during recent years, which, while not rendering the old 
structure—which has done duty since the opening of this line 
—absolutely unsafe, has made it desirable to substitute one of 
more modern design and more trustworthy material. Many 
difficulties had to be contended with during the course of the 
work, the most important thing to guard against being any 
interference with the traffic on the lines mentioned. 

Operations were commenced in August, 1895, when the 
Great Northern Company’s workmen, under Mr. J. W. 
Kirby, inspector of works, proceeded to get out foundations 
for the purpose of extending the abutments to make pro- 
vision for widening the bridge, and so that the weight might 
be concentrated on the four corners, giving a span of 123ft. 
Owing to the treacherous peaty nature of the soil at this 
particular spot it was necessary to drive in creosoted memel 
piles to a considerable depth, and the ground having been 
excavated, capcills were fixed to the top of the piles, and upon 
these capcills cross timbers were placed at intervals, and the 
timbers were then buried in cement concrete to the depth of 
5ft. Upon these solid foundations the additional brickwork 
was built in Portland cement, the face-work being in blue 
Staffordshire bricks. 

In March last Messrs. Andrew Handyside and Co., Limited, 
of Derby, the contractors for the steel work, commenced to 
build a strong staging on the east side of the old bridge, 
upon which the new structure was to be erected, and as 
giving some idea of the magnitude of the work, it may be 
mentioned that 12,000 cubic feet of timber, chiefly 12in. by 
12in. and 12in. by 6in., were used in connection with the 
operations. In some cases it was necessary to drive the 
piles to a depth of 15ft., in order that a firm foundation might 
be obtained. On the flooring of the stage the cross girders and 
longitudinal bearers forming the flooring of the new bridge 
were laid down, and upon this the main girders of a type 
known as the Whipple-Murphy truss were built. The con- 
struction of the bridge has been watched with much interest 
from the commencement. The sections of the massive 
girders, some weighing upwards of five tons, were transhipped 
from trucks on the main line to their places by means of a 
steam crane, travelling on a stage alongside. The various 


BRIDGE 


| sections have been riveted together on the spot, and in this 


operation it is calculated that about 25,000 steel rivets have 
been used, and we shall be within the mark if we say that a 
great many more were fixed in the sections prior to being 


| brought to Peterborough. 
In conclusion, the important properties of this breech action | 


Before the new bridge could be moved, the stage which had 
served for its erection had to be partly taken away, and to 
allow this, carriages of special and unique design were placed 
under it at the four corners. In consequence of the con- 
centrated load to be borne each carriage, of massive dog- 
toothed timbers, was fitted with seven pairs of double-flanged 
wheels 1ft. 8in. in diameter, which rested on double-flanged 
rails, 54in. deep, and weighing 106 Ib. to the lineal yard. 


| On the top of each carriage three hydraulic rams were 


neatness and simplicity of this breech piece must commend | 


itself. 








SERPOLLET Motor Cars.—In reply to a large number of in- 


| quiries, we state that the address of M. Serpollet is, Cie. de Genera- 
We understand that | 


teurs Serpollet, 61, Rue Caumartin, Paris. 
M. Serpollet has sold his English patents, and is‘now represented 
in London by Mr, L, Cust, 99, Onslow-square. 


placed, cach with a nominal lifting capacity of 25 tons, but 
tested for more than double that weight. These rams were 


| connected with double-action high-pressure pumps, one at 


each end of the bridge, so that during lifting and lowering 
the two corners of each extremity moved simultaneously. 


| A special difficulty in connection with the old bridge was 


that two rows of cast iron fluted columns forming the inter- 
mediate supports between the abutments had to be moved 
simultaneously with the bridge, so as to clear a way for the 
cross girders on the new bridge. Special trollies, similar in 
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design to those already mentioned, were built round the 
columns, and upon these were placed the necessary hydraulic 
apparatus for lifting both the columns and superstructure 
simultaneovsly. At the ends a similar arrangement was 
made so that all three spans, including the intermediate 
supports, could be lifted together. This contrivance for 
removing the columns at the same time as the bridge has 
probably never been previously attempted in this country, 
and it is questionable whether any prior attempt has been 
made to remove a three-span bridge all at once. 

In order that the passenger traffic, which is particularly 
light on Sundays, should not be interrupted, it was necessary 
for the bridges to be removed between the departure of the up 
Scotch mail due at 6.7, and the arrival of the down Parlia- 
mentary train at 11.30. The morning turned out beautifully 
fine for the occasion, and at six o’clock the Great Northern 
Company’s permanent way staff, under Inspector Kemp, 
took possession of the down main road and proceeded to clear 
away the rails, sleepers, &c., and after the departure of the 
express the up main line was similarly dealt with. Then the 
hydraulic rams were set going, and the uninitiated marvelled 
at what a small quantity of water placed in the hydraulic 
jacks could be made to do, when they saw the ponderous 
mass of iron and ballast, calculated to weigh 367 tons, slowly 
raised until it stood clear at both ends, and packings having 
been inserted to relieve the weight upon the rams, everything 
was ready for moving the structure westwards. For this 
purpose four 20-ton hand-power winches, known technically 
as crabs, were used. These were firmly anchored opposite 
each of the travelling carriages and heavily weighted with 
pig iron. The bridge being at a big skew, much depended 
upon the crabs heaving simultaneously, and to ensure this 
each of the “roads” on which the carriages were to travel 
were marked off in feet and half-feet. Eight men were told 
off to each winch, and the excitement and curiosity of the 
spectators—which included Mrs. Creighton and several mem- 
bers of the Bishop’s family, Mr. G. C. W. Fitzwilliam, and 
many railway officials—reached its height when Mr. T. R. 
Johnson, the resident engineer, asked the contractors’ repre- 
sentative if all was ready. The latter gave the word, the 
steel wire ropes attached to each of the carriages tightened, 
and as the men turned the winches, the old bridge slowly 
left the position in which it had rested for over 45 years, the 
simplicity and nicety with which the massive structure 
travelled being marvellous. It had to be dragged a total dis- 
tance of 52ft., and the actual time occupied was thirteen 
minutes, this operation being finished at 7.55. 

The next thing was to haul the new bridge into position, 
and here the same methods were adopted. In this case, 
however, the bridge rested upon end trollies alone, so that 
only two winches could be used, and, to minimise the extra 
strain, double instead of single gearing was used. The last 
few timbers were knocked away, word was passed to the men 
at the winches, and immediately the new bridge slowly 
began to travel westwards by the exertions of sixteen men, 
the total distance of 47ft. being covered under 40 minutes. 
Mr. Johnson then announced that the bridge was ready to 
lower on to the bed-plates. It was necessary to cut away a 
brick or two and to lower the bridge eight inches before being 
finally placed in position. With a total weight of 330 tons 
involved the greatest care was necessary, but not the 
slightest hitch occurred, and by 9.45 the new structure 
rested for the first time on its permanent foundations, less 
than three hours having been occupied in moving the two 
bridges. The rails were already fixed, and all that required 
to be done was to “ fish’’ them on to the main lines at either 
end and to fill up the holes in the ballast. In a remarkably 
short space of time this was done, the permanent way made 
up, and the line proved by a responsible inspector, so that by 
11.10 the engineer’s department ballast train passed over on 
the down road. The operations were carried out with remark- 
able coolness, and there was not the least excitement on the 
part of the men, who had apparently been carefully drilled 
in their work. 

The larger body of spectators came later in order to see the 
first passenger train pass over the bridge. This arrived well 
to time, and, approaching very cautiously, slowly steamed 
across—or rather under the overhead girders which bind the 
carrying booms together—as if nothing unusual had taken 
place, and it is questionable whether many in the train were 
aware that they had taken partinan “ inaugural ceremony.” 
The bridge was an object of attraction throughout the Sunday. 

The design for the new structure and the scheme for re- 
moving both bridges were prepared under the direction of 
Mr. R. Johnson, chief engineer, by Mr. Edward Duncan, at 
the Company’s office at King’s Cross. The contractors have 
been ably represented by their erector, Mr. W. Stuart, who 
has spared no effort to achieve success and to maintain the 
high reputation for which Messrs. Handyside and Co. are 
deservedly celebrated. The whole of the work on the ground 
has been under the personal superintendence of Mr. T. R. 
Johnson, Great Northern district engineer, who has in hand 
the removal of other bridges in the district. Mr. Johnson 
informed our representative that the impression which had 
got abroad that the old bridge had been condemned by the 
Board of Trade was quite inaccurate. The bridge when 
stripped of its ballast looked remarkably strong; indeed, it 
must have been to have carried the many millions of tons of 
traffic which have passed over it for more than forty years. 
It is now being broken up. 

The following details of the two bridges may be interest- 
ing:—Old bridge: Length of girders—centre span 38ft., side 
spans 39ft.; width—outside face girders 28ft. 6in.; total 
weight when moved, including ballast, 367 tons. New 
bridge: Length of main girders 125ft., depth ditto 17ft., 
width inside ditto 26ft. 9in.; total weight of steel 295 tons ; 
total weight moved, including timber, asphalt floor, and 
rails, 330 tons. The bridge, which is wholly constructed of 
mild steel, sits on rocker bearings, and there is an arrange- 
ment of rollers at the south end to provide for expansion. 

The Peterborough Standard says:—‘ Messrs. Handyside 
have three other similar bridges to erect between here and 
London, and they are also the contractors for the swing 
bridge at Sutton Bridge, and the proposed tower at New 
Brighton.” 








ENGINEERING Society, K1NnG’s COLLEGE, LoNDoN.—At a meet- 
ing of the above society, held on November 17th, Mr. A. F. 
Browning read a paper on ‘‘The Construction and [Illumination 
of Lighthouses.” After treating shortly with the history of light- 
houses from the earliest times, Mr. Browning spoke of the various 
materials used, and the different types of towers employed, and 
then went on to describe the methods of construction generally 
used. The author then went on to describe the internal arrange- 
ments of lighthouses, and the precautions taken to render them 
fireproof, and then finished the paper by describing the various 
illuminants used and the methods of using them, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions gy our 
correspondents.) 





THE MOTOR CAR SYNDICATE, 


Sir,—Now that the Local Government Board Regulations are 
out, and my assistance is no longer needed in connection with 
this matter, I have the time to make a few remarks with sugges- 
tions to the letters which appeared ina journal of October 31st 


last. | 
The British Motor Syndicate appear to accept the proposal I 


held out in a letter published in your previous issue of October 
27th. Nothing appears from the great licrseless Carriage Com- 
pany, and it would almost seem as if this company had fallen to 
the background, leaving the British Motor Syndicate to stand 
alone. A few lines of explanation to you might clear up the 
point. ‘The British Motor Syndicate only meets my suggestions 
half way, and to make the matter clearer I take this opportunity 
of stating my position in regard to the self-propelled traffic ques- 
tion, because my cause of action has been misrepresented by many, 
judging by the newspaper cuttings which have come to hand. 


— 
might be increased. I think it may be assumed that these w. 
fair-weather experiments. a i Euus, 


62, Ward’s-buildings, Deansgate, Manchester, 
November 18th. 





WHERE ARE THE MOTOR CARS? 
Sin,—I was a highly-interested spectator of the piigrimage 
Brighton on the 14th, and ever since I have been asking, x Where 
are the motor cars!” IT have seen one, a parcel van, in your street, 


| Since, and that is all. 


I have always taken a keen interest in motor traftic, and so far | 


back as in the seventies I had two electric tricycles running, which 
were constructed here. 

I was fortunate enough to obtain all the concessions asked for 
in personal interviews at head-quarters. They were chiefly 
these :— 

(1) Definition of all unladen vehicles. 

(2) Steam and smoke permitted due to temporary causes or 
accident. 

(3) The placing of light locomotives on even ground with horse 
traftic. 

(4) Leaving question of construction and regulation to the 
Local Government Board. 

(5) Taking all powers from the local authorities. 

(6) A drawn vehicle be permitted. 

It will be admitted that the points mentioned are the making of 
the Act, and it was no easy matter to convince the Local Govern- 
ment Board on all points. 

Then came the regulations. Here I did my best to render all 
assistance in my power, and gave up all the necessary time for the 
purpose, 

In order to clear up the petroleum question, I framed my 
evidence before the Parliamentary Committee in such a way as to 
indicate the safe lines on which to frame the regulations, and these 
have followed the course indicated—no small compliment to myself. 

In short, up to the date of the Act coming into force, my 
energies have been devoted to pushing the question to a successful 
issue, and keeping the public informed on the progress of the 
movement; also warning them not to invest money in motor 
carriage companies without cireumspection. It would appear that 
having dealt with the latter point, 1 am anxious to drive to the 
wall the new companies formed on principles which I regard 
unfair from a public point of view. This is not the fact. If these 
companies are prepared to sell their goods at fair values, and 
permit purchasers to import at a reasonable royalty, then I have 
little to say in regard to the companies as such. Indeed, in the 
interests of the shareholders, the patents purchased by these com- 


The greatest anxiety was manifested to get the Locomotives on 
Highways Act passed in a hurry. It has been passed, and the 
roads and streets are available for motor cars, but Fe are no cars 
to run on them. In reply to my questions, I am told that there 
has not been time to produce cars since the Act was passed ; but 
surely possible makers must have known long ago that the Act 
would be passed, and could have produced cars in anticipation ; bat 
no, nothing of the kind has been done. , 

I myself have tried to obtain a car which would give me satis. 
faction, I have been referred to French firms; no one in this 
country will supply a carriage with a reasonable guarantee. irr 
after firm tell me that at present they have nothing of the kind; 
one firm told me that they were far too busy trying to meet the 
demand for ry bg to dream of making motor cars. (thers 
assure me that they have not yet got a design they can recom. 
mend, so I live in hope. 

The result of my inquiries, so far, is that at present there are in 
the country only a few dozen, perhaps two or three dozen, motor 
cars, all more or less well worn, and that some months must elapse 
before any attempt could be made to meet a popular demand, 

One of the most depressing things about. the whole business is 
that I may have to pay £200 to £300 for a machine which will not 
give satisfaction. After all is said and done, it seems to me that 
the foundation on which the public has built up its hopes of being 
provided with elegant and useful self-propelled vehicles is ridicu. 
lously slender. Two carriages on the average out of six or seven at 
the Crystal Palace were, I am told, able to work, the rest were laid up 
for reasons re The Imperial Institute Show was of no 
importance at all; all the rest is talk. The various races which 
took place in France supplied no information whatever as to what 
kind of service the vehicles would be able to render winter and 
summer on English country roads, over a period of, say, five years, 

I fear I shall have to wait for the horseless vehicle on the pos. 
session of which I have long since set my heart. F.R.C.5, 

Long’s Hotel, November 23rd. 
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BENEFIT OF 
of further ventilating the above subject, and in 


THE ARTISAN, 


| reply to Mr. Dane, whose letter you published on the 13th inst., 
when speaking of the want of straightforward honesty and fore- 


panies had best be kept out of the Law Courts, and fair profits | 


are the only means to bring about such a result. 

It might be inquired why I speak in this fashion concerning the 
new companies. I have received a vast number of applications for 
information regarding motor carriages, many being practically 
firm orders. Whenever special types were inquired for, which I 
believed were held by the new companies, the writers were 
referred to those quarters, though with great hesitation, not being 
assured that the treatment would be fair, after what I read on one 
of the prospectuses in regard to profits. If I am reassured on this 
matter, I shall know how to act in the future. My proposal is fair 
prices, free permission to import, leaving the foreign manufacturer 
to pay 10 per cent. royalty for importation on the price actually 
paid by purchasers, i.¢,, after discount, say, not exceeding 10 per 
cent. on the manufacturer’s published price list. This would not 
hamper an ignorant purchaser, who is unable or forgetful to examine 
patent right questions. 

If these points are agreed to I am ready to refer inquirers and 
advise friends without feeling that an injury is being inflicted. 
Some have asked for petroleum-driven motors, others for steam, 
and I should refer them to suitable quarters to make their inquiries 
if satisfied in the manner mentioned. 

Turning for a moment to the Motor Car Club, This club has 
for its president Mr. H. Lawson, a well-known company promoter, 
who must have spread desolation in his path if his history given in 
the New Saturday of November 7th last is true. His career has 
been sketched long ago in the Saturday Review. It is only natural 
that I could not follow such a man, and join the club. It is to be 
regretted that the club should be left in financial hands, since it 
is unfair on many, if not most, of its members. The majority of 
the officers of the club are also connected with financial matters 
and company promotion. In my opinion the two should be kept 
quite distinct in fairness to the new industry, as well as to those 
who join the club, no doubt in ignorance of the facts mentioned. 
Much of the unpleasantness of the past would have been avoided 
had this been done, and many of the difficulties of the future 
could be removed. DAVID SALOMONS, 

Broomhill, Tunbridge Wells, November 20th, 





TRAIN RESISTANCES, 


Srmr,—I have examined the paper of Messrs. Adams and Petti- 
grew in vol, 125 of the ‘‘ Minutes of Proceedings” of the Institution 
of Civil Engineers, with a view to ascertain the total effort required 
in the recorded experiments to maintain the speed of a train, I 
have re-arranged the experiments according to the speeds, as 
shown in the table, in which all the resistances refer to the total 
weight of engine, tender, and train. The engine and tender 
weighed together 82 tons. 

It will be seen that I have first ascertained from the indicated 








Speed, Total 
miles per weight, Gradient. LEP. Foot-pounds, 

hour. tons. 
27h 326} Level 804°3 26,541,900 
31 25044, 1 in 80 up 803 °6 26,518,800 
30 300 1 in 314 up 684°1 22,575,300 
43 219," 1 in 249 up 610°1 | 20,133,800 
50 220 1 in 264 up 626 20,658,000 
66 21975; 1 in 386 down | 571°6 18,862,800 
68} 2.9 1 in 251 down 480°2 15,846,600 
725 220 1 in 178 down 602 19,866,000 
78 1684, 1 in 100 down 517°2 17,067,600 

1 636 °2 


in 80 down 


20,994,600 


80 280 
horse-power the force required to propel the whole of the train, 
and then deducted or added the effect of gravity, according to the 
gradients. 
train on a level appears to be about = 61b., plus the two-hundredth 
part of the square of the speed in miles per hour. Roughly, it 
may be taken that the resistance varies from one-third at the 
lowest to one-half the speed in miles per hour at the highest 
speeds, The experiment at 27} miles per hour on the level may 
be disregarded, as the train had just left a steep gradient, and the 





regulator had presumably been left wide open so that the speed 





The total resistance per ton of engine, tender, and | 
| to having educational workshops and demonstrators as part and 


Train Resistances. 


sight in the dealings of many societies with employers, my idea is, 
that it is not so much a want of honesty as a want of foresight, 
and of carefully weighing both sides of the question, born of a 
tendency to jump too quickly to conclusions, and of a lack of 
knowledge of ce and busi transactions. I feel con- 
vinced working men only require to have it pointed out and 
explained by some person capable, to readily shape their conduct 
accordingly. Then comes the question—how is this to be done’ 
I would suggest that the knowledge spoken of be imparted to boys 
and girls at school—whether they are intended for a commercial 
life or not—that being the initiatory stage. Seeing that the 
primary business of life is how to sustain it with credit to our- 
selves, and without injury to others,’and our school days are to 
supply us with knowledge and develope our abilities to do so, so 
the intricacies of commerce should have a first place, instead of no 
place whatever. 

The difficulty might perhaps be got over by arranging for the 
merchants of a district to lecture the scholars of a certain age or 
standard, say, once a week, being actuated by the patriotic and 
philanthropic idea, that as it is for the good of the youths, so it 
would be for the benefit of the nation at large, and might ulti- 
mately react on themselves, or their children, to their benefit, by 
contributing to the harmonious working of the whole. Or the 
scholars reading lessons at times might be in the form of dialogues, 
say, between master and men, buyer and seller, and so on. 

Regarding the injustice of men asking for a rise of pay, after 
employers had signed contracts, the injustice applies with greater 
force to-day than it did in the earlier days oP engineering, as 
contractors could get almost their own price, but now when com- 
petition is keen and pee: are cut down as low as possible it is no 
doubt unfair, but still I believe it to be more anerror of judgment. 
Now that the conditions are altered, there ought to be some means 
of educating the people up to the level. The officials who direct 
the societies ought to understand business sufficiently to preserve 
them from error, but as they are generally taken from the members, 
perhaps their training is not sufficient. There is one way employers 
might educate their men, and that is by agreeing, one and all, to 
post a notice in their works to the effect-that as existing contracts 
are based on the present rate of wages, due notice must be given 
before altering that rate. Men would be reminded, and would 
then see at a glance upon what a rise of wages depended. 

Mr. Dane again terms dishonest the practice of allowing piece- 
work in one class of works and not in another ; on the surface it 
looks more like favouritism, but it is simply cause and effect, the 
cause being embodied in the principle that the weak cannot over- 
come the strong. The society is comparatively powerless to use 
pressure in a Government establishment on account of the esta- 
blished hands, and, again, not being affected by the principle of 
profit and less, the conditions of labour are more favourable ; and 
railway works come nearly under the same heading. The boycot- 
ting, picketing, &c., at strikes is no doubt an outrage on the 
ve of liberty, and shows that while people are struggling for 
iberty themselves, they can at the same time forget to grant it to 
others ; again showing that there is much to learn, and that while one 
generation lives long enough to learn so much, pass away, and the 
next have to go through almost the same process, and begin where 
they began. I presume they act on the principle that life isa 
battle, and it is said all is fair in love and war, so that it would 








Equivalent | 
Speed, Foot-lbs. Quotient eaeite total Resistance 
feet per --feet per - tons, “ibe. ¥) | resistance on | by formula, 
min. min, Ibs. = level, Ibs. per ton, 
Ibs. per ton. | 
2420 10,967 33°6 _ 83°6 9°78 
2728 9,795 39°1 - 28 aus 10°s 
3520 6,413 21°4 - 71 14°3 14 
3784 5,320 24°2 - 9 15°2 15 
4400 4,695 21°35 - 85 12°85 18 
5808 8,248 14°8 + 5° 20°4 27°78 
6028 2,629 10°5 +9 19°5 29 
6380 8,114, 14‘15 +12°6 26°75 | 32°2 
6864 2,486 14°7 +22°4 37°1 | 3t4 
2,982 5 +28 88 °6 | 38 


7040 


| 
| 
| 
| 


appear indeed that the last sentiment would have to be unlearned. 
There is not anything to be said against having fora stimulus the 
highest of ideals and standards, but there are numerous objections 


parcel of a trade society; first, capital would be required, then 
sufficient numbers would not take advantage of the educational 
facilities, as only very few care to exert themselves after work- 
hours, mostly seeking amusement, in one way and another; 
and, again, the various corporations are supplying the want. 
Want of money, time, and business capacity are against society 
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mbers patenting and manufacturing labour-saving tools, as 
me sj 
suggestec a 
In trying 
shoulders—a 


to put the responsibility, or part of it, on the right 
Ithough it is said comparisons are odious—to point an 
‘oument and adorn a@ tale, I will compare our social system to the 
= n body. The aristocracy are the head, the middle classes the 
ana and legs, and what is called the lower orders the feet. 
? It is well known we cannot neglect any part of the body with- 
ausing the whole to suffer. If anything goes wrong with 
instead of the head calling the feet names, it would be 
studying its own interest by setting to work to better their con- 
dition. We will say the body, that. is our social system, is five 
hundred years old, and during that time history has shown bow the 
feet have been neglected ; the shoes have been ill-fitting, causing 
all sorts of deformities, and making locomotion so hazardous as to 
vive indication of bringing the whole body to the ground, if it has 
rot been actually so brought. After many years of neglect, the 
head found it had to study the feet, and in doing that it brought 
the body to co-operate, and together they have put new shoes on 
them, cleansed, and otherwise attended to their comfort, with the 
result that they have carried the whole body along with pleasure 
to the whole system, enabling it to stand erect and dignified, the 
admiration of the universe ; and this is our glorious British nation. 
"The lesson taught is that it is necessary for the head, which is 
the centre of control, having all the advantages of position, educa- 
tion, wealth, and power, for it ever to remember the feet, and 
always keeping uppermost in thought how it can still improve 
their condition and guard their welfare, knowing that in so doing 
th: y will maintain the integrity of the whole. 
})evonport. 


out ca 
the feet, 


Cnas. W. Rowe. 





AUTOMATIC RAILWAY SIGNALLING, 


Sir,—In reply to Mr. J. P. O’Donnell’s letter in THe ENGINEER 

dated November 6th, 1896, | myself consider the Dixon machine 
a very ingenious arrangement, but at the same time fail to sec that 
it meets all the requirements necessary for the safety of the travel- 
ling public. For instance, should anything happen approaching 
a signal at danger, ¢ ¢., such as a gauge glass bursting, or anything 
else happening to his engine, and the men’s attention being busily 
engaged, and he is unable or fails to answer the warning given 
by the ordinary fog signal or detonator, the result would then be 
disastrous. 
In the event of an accident impending, a more safe and reliable 
arrangement should be provided, other than the ordinary fog 
signal or detonator, as in many instances, although the warning 
has been given by the fog signal or detonator, the driver has 
overrun the signal at danger, either by error of judgment or 
through the density of the fog, and the result has been most 
disastrous, 

To meet these requirements I contend the automatic brakes 
should be applied—automatically—and the train brought to a 
stand at such signal, independent of driver or guard, and thereby 
prevent any such overrunning of signals, mistakes, or any neglect 
on the part of the men in charge—see Sell's patent, No. 21,578, 
1892, paragraphs Nos. 15, 20, and 25, page 3 of specification. He 
also provides a fog signalling apparatus in connection therewith, 
if necessary, which covers all required, besides distinguishing to 
the driver which signal that is against them. 

November 18th. AN OLD RaItway SERVANT. 





AN INDICATOR PUZZLE. 


Sin, —With reference to ‘‘ Trip Gear's” letter in your issue of 
6th inst., is it not possible that what appears to be the high- 
pressure diagram is really two entirely separate and distinct 
diagrams / 

Fig. 1 may be obtained by connecting the indicator simul- 
taneously to both ends of the cylinder, and Fig. 2 by connecting 
it to the receiver. If this view be correct, it may account for the 
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‘:emarkable diop in pressure at half stroke.” There is probably 
n> such drop in the cylinder itself, but the indicator shows a drop 
bacause a part of the steam which should act upon it does not do 
80, but goes past the indicator to the other end of the cylingler. 
Chatham, November 18th, A. I. W. 





_5IR,—Your correspondent ‘‘ Trip Gear” says I am sceptical of 
his statement that the cut-off in high-pressure cylinder takes place 
about one-fifth, The high-pressure cylinder cut-off was not 
mentioned in my letter. I stated the cut-off in low-pressure 
cylinder was nearer nine-sixteenths than one-fifth, which statement 
| adhere to. Your correspondent fixes definitely his cut-off at 
10in. of the stroke. He does not mean the cut-off at all ; it’s the 
trip. He is totally ignorant of the distance the piston may have 
travelled from the tripping point to the cut-off point. In practice 
this has been found to vary from 5 per cent. to 20 per cent., the 
latter often occurring in ‘cases of high piston speed, with the 
inward stroke towards crank shaft. 

It would be impossible to get the present terminal pressure in the 
low-pressure cylinder assuming the cut-off was one-fifth with no 
leaky valves. Such a case would be contrary to all laws of 
expansion, This point may soon be cleared if ‘Trip Gear” will 


answer the following questions, viz., What approximate terminal 
pressure should be there if the cut-off was at one-fifth? Account 
present terminal pressure, assuming the cut-off to be at one- 
the stroke, 


for the 
fifth of 





Your correspondent wishes some one with a more intimate know- 
ledge of Corliss gear to express their opinion, Why so’ Seeing 
that the contents of my previous letter are of no value, and the 
valves are not leaking, the Corliss gear has no longer anything to 
do with the difficulty of the high-pressure diagrams; we have 
nothing left but the piston and cylinder to cause it. It may be 
due to collapsing of the rings, or the cylinder walls not parallel, 
causing the rings to be compressed at its smallest diameter, and 
not able to follow out at its largest diameter by rings being too 
tight. Any of the former would cause a drop in pressure and 
increase the back-pressure by leakage. It is also possible that the 
admission has taken place on the low-pressure side before the 
closing of exhaust allowing the steam to pass through to atmo- 
sphere, An earlier closing of the exhaust will no doubt remedy 
this. I, T, Wape. 

33, Hythe-bill, Colchester, Essex, November 23rd. 





Sin,—That ‘Trip Gear’s” erratic diagrams are caused by faulty 
indicator gear, rather than a defect in his engines, seems fairly 
obvious. If he is perfectly certain that his indicator pipes are 
clear, let him also ascertain that the left-hand pipe is not partially 
throttled by the low-pressure piston at the commencement of the 
stroke. He might also inform us of the relative lengths of the 
indicator pipes. We should then know whether it would be worth 
while to study this remarkable Corliss engine further. 

‘*Trip Gear’s” cavalier treatment of Mr. Wade does not bear 
out his own statement that he would be obliged to any reader for 
an opinion on the diagrams. FreD, HOVENDEN, 

96, Leonard-street, Finsbury, London, E.C., 


November 23rd, 





CYLINDER RATIOS. 


Sir,—I shoald be greatly obliged if some of your correspondents 
would explain the usual method of arranging the rate of expan- 
sion and ratio of cylinders in triple-compound marine engines. As 
far as I understand the matter, [ take it that, in order to get the 
full advantage of high pressures, the ratio of expansion should vary 
with the initial pressure, so that the pressure of the steam when it 
enters the condenser remains constant; also that the ratio of 
cylinder should be such that the power may be equally divided 
without loss from drop, and avoiding high initial strains and 
excessive ranges of temperature. 

I am also aware that, whatever the ratio of cylinder, it is a com- 
paratively easy matter toset the valves so that the power is equally 
divided. If these general principles are correct, I should be 
obliged if someone would explain why so many sets of engines 
appear to me to have only a ratio of expansion of 12 and 124 for 
boiler pressures of 1801b. The ratio of high-pressure cylinder to 
low seems to be generally 1 to 7 whatever the boiler pressure, and 
the medium cylinder has generally a ratio of 27 that of the low; 
but in some cases, with the same boiler-pressure and in engines by 
the same maker, the ratio is 2 6. 

I quote three sets of engines by Messrs, Blair, of Stockton-on- 
Tees:—S 8. Tiger, 1100 indicated horse-power, with cylinders 
23hin., 39in., 64in., by 42in. stroke; here the ratio is 1 to 2°7 to 
7°4, with 160 lb, boiler pressure. S.S. Granby, 700 indicated horse- 
power, with cylinders 19in., 31}in., 5lin., by 36in. stroke ; ratio, 
1 to 2°6 to 7*2, with 160 lb. boiler pressure. §.S. Caperly, 800 
indicated horse-power, cylinders 2lin., 34in., 56in., by 36in. stroke ; 
ratio 1 to 2°7 to7'1, with 160 lb. boiler pressure. The S.S Bullu- 
wayo has cylinders 30in., 50in., 80in., by 54in. stroke, and a 
cylinder ratio of 1 to 2‘5 to 7:1, with 180 1b, boiler-pressure. I have 
not the least doubt that all these engines are very satisfactory in 
working ; but | should like to know how the ratio of expansion is 
determined in the first instance, in actual practice, and what 
determines the ratio of the cylinders. H. WILKINSON, 

Wimborne, November 23rd. 





RAILWAY 


Sin,—Mr. Stretton, whose letters are always full of interest, asks 
me, with reference to my remark that the drivers at the time of the 
Preston accident were making the running in the wrong place, 
whether I was aware that drivers had been blamed for not passing 
Preston to the times booked. I! should like to know who blamed 
them, as it is hardly probable that the Crewe authorities did so 
when they sent a train out with ample power and a light load, 
evidently calculated to make the running up Shap and over the 
straight portions of the road, and knowing perfectly well as they did 
that the nominal booking between Wigan and Preston by that 
train was certainly sharp. 

The guard of the train, if he had time to look at his watch and 
makes notes in his journal, on passing Preston must have been very 
quick about it. 

Mr. Stretton is quite right in not accepting the statement of 
“*C,” that working books are given to conceal speeds, Nobody 
wants to conceal speeds, and if they did they could not do it. 

Mr. Stretton does not tell me where in ordinary everyday running 
| can find a train which gets up in speed to seventy-five or eighty 
miles ar hour. I do not mean on trial trips or in exhibition per- 
formances, when he or any other party like myself, interested in 
such manners, has been asked to ride with some of the trains in 
question. A. 

November 24th. 


SPEEDs. 





A NATIONAL RAILWAY MUSEUM. 


Sir,—As one of the committee, will you allow me to say that I 
fully concur with Mr. Stretton and Mr. Macdonald that the 
Government should be urged to take this matter up, and co- 
operate with the former gentleman and his committee with a view 
to making the scheme a complete and permanent success. At the 
same time I cannot but think it would be matter for regret if the 
railway companies formed miner museums of their own, as the one 
object of founding a national museum is to centralise in London 
and in one building everything pertaining to railways—past and 
present—worthy of preservation. I should like to see the com- 
panies come forward in a magnanimous spirit, and give Mr. 
Stretton and his workers carte llanche in the matter. If this is 
done, and the Government conceives it to be its duty to carry the 
idea out—as I hope it will—success may be :ooked upon as assured. 

London, N., November 18th. F. W. BREWER. 


RAWORTH’S UNIVERSAL ENGINE. 


Str,—In THe ENGINEER of 20th inst., in writing of Mr. 
Raworth’s engine, you say, ‘‘There is no part which is like those 
of any existing form of engine, at all events which is used in the 
same way as in any other vortical high-speed engine.” We think 
this statement is not quite correct, as we have employed several of 
the novelties with which Mr. Raworth’s engine bristles for several 
years past. First: The circumferential ring of drainage holes 
uncovered by the pistcas, which also greatly assist in gaining a 
free exhaust. Secondly: The tubular distance piece or piston-rod 
between the high-pressure and low-pressure pistons, patented by 
Mr, Chandler in England and America, which enables both pistons 
to be secured by tke nut on top of high-pressure piston, and has 
other advantages. Thirdly: The method of using a ‘‘ rocking 
girder,” or loose gland arrangement, to tighten the packing, has 
been occasionally used by us in our ‘‘ Chandler” engines for the 
past five or six years, and we have engines now running with this 
arrangement, Messrs. Tangyes patented this latter, but we used 
it previous to their application. BUMSTED AND CHANDLER. 





Canpvock Chase Foundry and — Works, Hednesford, 
November 25th, 


LEGAL INTELLIGENCE. 


IN THE HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
(Before Mr. Jusvick Couns without a Jury.) 

THE MAGNOLIA METAL COMPANY 7. THE ATLAS METAL COMPANY, 
LIMITED, JOHN SUGDEN, MAX WAGNER, AND JOHN LULHAM POUND, 
THE ATLAS BRONZE COMPANY, LIMITED, AND A, G. BROWN, 

THIS was an action by a company incorporated under the laws of 

West Virginia, U.S.A., claiming an injunction restraining the 

defendants from manufacturing or selling metal made up so as 

to represent Magnolia meta!, or from using the word Magnolia in 
connection with metal resembling plaintiffs’ Magnolia metal, or in 
connection with any anti-friction metal, or from using the 
plaintiffs’ trade mark and trade designs, or from selling such 

Magnolia metal in boxes made to represent the plaintiffs’ metal, or 

from advertising for sale the said alleged Magnolia metal or any 

anti-friction metal as genuine Magnolia metal. The plaintiffs also 
claimed damages in respect of alleged spurious imitation of the 
goods by the defendants. The defendants Sugden, Wagner, and 

Pound, before June, 1896, were in partnership, and had a contract 

of March, 1891, with the plaintiff company, giving them the sole 

right to sell in England and Europe Magnolia metal manufactured by 
the plaintiff company. In February, 1894, it was contemplated that 
the English firm should form a company to be called the Magnolia 

Anti-Friction Company of Great Britain, and a new agreement was 

entered into in substitution of the agreeraent of March, 1891, where- 

by it was provided that the plaintiff company should sell, and the 

English company should purchase, 1339 tons of Magnolia metal ; 

that the American company should put the English company in 

possession of their formul, processes, discoveries, and inventions 
for manufacturing metallic packings and friction metals or bearing 
alloys, except the process of manufacturing Magnolia metal. The 
agreement also contained provisions for the termination of the 
agreement in certain events. In 1895 and beginning of 1896 
disputes arose between the parties to the agreement, and the 
plaintiff company rescinded the agreement. An action was 
brought, and the plaintiff company was held to be justified in 
rescinding. During the dispute a Mr. Miller, on behalf of the 
plaintiff company, began to sell the plaintiffs’ metal in England. 

An action was brought by the English firm to restrain his agents 

from so selling it in contravention of the contract of February, 1894, 

when it was decided that the English firm had lost their rights, 

At the time the English firm were under contracts to supply 

the metal, which the plaintiff company refused to supply. The 

English firm then, as it was alleged by the plaintiff company, con- 

trived to imitate the plaintiffs’ manufacture, and delivered 53 tons 

of ingots, marked ‘‘ Magnolia Anti-Friction Metal,” to their 
customers, Mr. Pound was ignorant of the steps taken by the 

English partnership, and immediately he took steps to have the 

partnership dissolved. It was conceded by counsel for the 

defendants that, with the exception of Pound, the defendants’ con- 
duct, in so far as they had sold goods in imitation of the plaintiffs, 
could not be justified, but they contended that the plaintiff com- 
pany had suffered no damages. They farther contended that no 
action for infringement of trade marks would lie—(1) because at the 
commencement of the action there were no trade marks registered 
in the name of the plaintiff company, but that they were registered 
in the name of the Magnolia Anti-Friction Metal Company of New 

York ; (2) that the device of a flower with ‘‘ Magnolia Anti- 

Friction Metal” written over it was not a trade mark capable of 

registration within c. vi. of the Trades Marks Act, 1888; that 

Magnolia was a geographical term, and there were 17 towns in 

America of that name; that there was no literary merit or any- 

thing original in the words ‘‘anti-friction metal ;” and, lastly, that 

the trade mark must be registered in connection with a business, 
and the plaintiff company did not carry on any business in this 

country. The following are the trade marks :—(1) a device of a 

magnolia flower simply ; (2) the word ‘* Magnolia,” with the device 

of a flower and ‘‘ Anti-Friction metal” written below; (3) the word 

‘* Magnolia” simply. 

Mr. JUSTICE COLLINS, in giving judgment, said the action of the 
English firm in contriving to imitate the plaintiffs’ metal and 
deliver it to their customers was open to condemnation. That 
action involved the defendants Sugden, Wagner and Brown. Upon 
that part of the case it was a clear case of common law fraud. 
After the case had been conducted on that footing up to the end of 
the summing up of defendants’ counsel, the plaintiffs set up a case 
based upon three different trade marks. There was one short and 
sufficient answer to the case. The plaintiffs were not at the 
present moment on the register as owners of any one of the trade 
marks. With regard to the first two of the trade marks, if an 
application had been made to him to have them removed from the 
register, he would have had them removed. That might not 
affect the mark of a flower alone, but as to that the plaintiffs 
were not the registered owners. Magnolia was a geographical 
name, there being several towns of thatname in America. He did 
not think that the plaintiffs’ goods were properly classified as 
machinery and parts of machinery under Class 6 of the Trade 
Marks Acts, 1883-1888. He had to deal with the case stripped of 
any question of registration of trade marks, He had pointed out, 
and it was common ground, that an injunction must go to prevent 
the defendants from counterfeiting plaintiffs’ metal. The plaintiffs 
relied on the contention that the mere word Magnolia must be 
taken to signify a manufacture by the plaintiffs. He came to the 
conclusion that Magnolia was a peculiar alloy, but the name did 
not mean to carry with it that it was the make of a particular 
manufacturer. He had no hesitation in saying that Magnolia 
meant a metal, and not the manufacture of a particular person. If 
he was right in saying that Magnolia was a particular alloy, and 
that there was no trade mark or patent, there was nothing to 
prevent others from manufacturing it ; but no person would be 
justified in manufacturing it without taking steps to distinguish it 
from the plaintiffs’ manufacture — ‘Linoleum Manufacturing 
Company ~. Nairn” (7 Ch.D., 834). The plaintiffs were not 
entitled to the exclusive use of the word Magnolia. With regard 
to damages, he did not think Mr. Miller came into court 
altogether with clean hands, and he would not stretch the law in 
his favour if he had resorted to contrivances to filch away the 
business of the defendants. But the plaintiffs were entitled to the 
damages which the law allowed. The damages were put under two 
heads :—(1) profit on the 53 tons of spurious metal sold by 
defendants which the plaintiffs would have sold ; (2) the passing off 
of spurious metal as that of plaintiffs, and thereby damaging their 
business, As to the first, the plaintiffs had contracted not to sell 
any metal in England. Theytraded through nominees, and could not 
now claim damages as if they had been the real sellers. The plaintiffs 
had not shown that they would have sold any more if the 
defendants had not put their stuffs on the market. With regard 
to the second head, he was not satisfied that the defendants’ metal 
was of inferior quality. Experts had said that the two kinds sold 
were the same. As to the defendant Pound, the action against 
him must be dismissed with costs, as the acts of his partners were 
not within the scope of the partnership, and he was not bound by 
their acts. As to the other defendants, there would be an 
injunction with costs up to the time of the admission by defendants’ 
counsel. The costs of the action after that to be paid by the 
plaintiffs. ie ' : 

Judgment for an injunction in the terms indicated in the judg- 
ment, 

Mr. Lawson WALTON, Q.C., and Mr. Newron CRANE for the 
plaintiffs ; Mr. BicHaM, Q.C., and Mr. W. H. ELDRIDGE for the 
defendants other than the defendant Pound, for whom Mr, Upjohn 
appeared. 








SoctETE DES INGENIEURS CIVILS DE FRANCE.—After 15th of 
next month the address of the Société des Ingénieurs Civils de 
France will be 19, Rue Blanche, Paris, at the new ‘‘ Hétel” which 





has been constructed for the Society, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to form 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe Enoinegrr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 

M. L.—The Waverley class of coupled broad gauge engines was 
i lustrated in our pages several years ago. The driving wheels were 
7ft. 6in. in diameter. 

C. P. (North Brixton.)—Your invention is very ingenious. We fear, 
however, that in practice it would not answer. The bolts could not be 
made with ordinary dies. They could only be made in a screw-cutting 
lathe, which would be much too expensive. Again, the threads would 
be much weaker than those now in use. There are, however, excep- 
tional cases in which the system might be used. The invention is 
worth provisional protection, *vhich will cost you £1. You might 
then submit it to some firm of engineers or bolt makers. 


INQUIRIES. 


SMALL ELECTRIC PUMPS. 


Srr,—We shall be glad if any of your readers can tell us the name of 
any firm, in this country or abroad, who are makers of small pumps com- 
bined with electric motors, and capable of raising. say, 3000 to 4000 
gallons of water per day of twenty-four hours to a height not exceeding 
120ft. Something very reasonable in price is required to bring it within 
the means of an ordinary householder. G. M. 

London, November 20th. 
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CrystaL PaLace.—Wednesday, December 2nd, at 8 p.m.: Course of 
Victorian Era Lectures, “Sixty Years of Drama,” by Mr. Forbes 
Robertson. 

SELF-PROPELLED TRAFFIC ASSOCIATION, LIVERPOOL BRaNncu.—Tuesday, 
December Ist, at 8 p.m: Lecture, ‘‘ The Pneumatic Tire,” by Professor 
H. 8. Hele-Shaw, M. Inst. C.E., M. Inst. Mech. E. 

Tue InstiTUuTION OF JUNIOR ENGINRERS —Mr. P. W. McDougall’s Paper, 
announced for December 4th, is unavoidably postponed to the 18th. The 
subject is “ Electric Central Station Working.” 

Tue INsTITOTION OF CiviL ENGINEERS.—Tuesdav, December Ist, at 
8 p.m.: Paper to be discussed, ‘‘ The Bacterial Purification of Water,” by 
Mr. Percy F. Frankland, Ph. D., B. Sc., F.R.S. Friday, December 4th, 
at 8 p.m.: Address by Mr. J. Wolfe Barry, C.B.. F.R.S., President. 
Paper to be read, ‘ Railway Signalling,” by Mr. David W. Kinmont, 
Stud. Inst. C.E. 

Socrety or Arts.—Monday, November 30th, at 8 p.m.: Cantor Lectures, 
“The Use of Gas for Domestic Lighting,” by Professor Vivian B. Lewes. 
Three lectures. Lecture IIl.—Incandescent mantles and burners—The 
effect of globes in diffusing and absorbing light—Street lighting—Atmo- 
spheric influences and the penetration of light. Wednesday, December 
2nd, at 8 p.m.: Paper, ‘The Teaching of Economics,” by Mr. W. A.S. 
Hewins, M.A. Sir Owen Roberts, M.A., D C.L., F.S.A., will preside. 
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THE LONDON COUNTY COUNCIL SCANDAL. 

On the motion of Lord Onslow, acting for Lord 
Dunraven, unavoidably absent, the London County 
Council appointed on Tuesday a special committee to 
‘Inquire into the management and financial position of 
the Works Department since its inception, and as to its 
future prospects, and to report to the Council thereon; 
and that it be an instruction to the committee to appoint 
two assessors to assist them.” Some small difficulty 
was encountered in getting a committee to act. Finally, 
Mr. Dickinson, Dr. Longstaff, Sir Godfrey Lushington, 
Mr. Torrance, Mr. Fletcher, Mr. Davis, and the chair- 
man, vice-chairman, and deputy-chairman of the Council 
were appointed; the chairman of the Council to be 
chairman of the committee. There was a somewhat 
stormy discussion to begin with, into the details of which 
we need not enter. A practically complete report of it 
was published in the pages of our daily contemporaries 
on Wednesday morning. The appointment of the com- 
mittee is satisfactory so far as it goes, but there is good 
reason to fear that its inquiry must, in the nature of 
things, be incomplete. The committee has no power to 
examine witnesses on oath, nor does any special penalty 
attach to deceit. The committee will not have power to 
compel witnesses to give evidence. Under such condi 
tions it is not easy to see how the guilty parties can be 
reached, but it will be within the powers of the committee 
to ascertain the precise nature of the frauds which have 
been perpetrated, and there is always a hope that a com- 
paratively trustworthy witness may turn ‘“ Queen’s 
evidence” and make a clean breast of it. 

It is extremely desirable that the guilty parties should 
be traced out and punished; but the principal interest of 
the case lies in the evidence which it supplies of the 
failure of a system and a revelation of the agencies at 
work. The members of the London County Council are 
appointed every three years; they are selected from all 
classes of the community; it is only by chance, however, 
that any one of the members possesses any practical 
knowledge of building, sanitary work, or civil or mechanical 
engineering. From among these gentlemen, however, is 
selected a committee of twenty, who at once proceed to 
carry out work which is never undertaken by the 
non-professional in private life without a deplorable result. 
Among the members of the Building Committee there is 
not at this moment a man who would invest £1000 of his 
own money on the construction of sewers, or the building 
of houses, without calling in the aid of an architect, and 
letting the work to some competent contractor. Dealing 
with the money of the ratepayers, he pursues an entirely 
different course. A body of men who have no special 
knowledge of building. drainage, or engineering, began in 
1894 to carry out works costing £63,000. In 1895 they 
undertook work to the value of £115,000, and at the pre- 
sent moment they have £350,000 worth of work in hand, 
and a capital expenditure of £100,000 has been incurred. 
The inhabitants of the metropolis can put up with a good 
deal. They are probably the most long-suffering people 
on the face of the earth, if we except the Tammany- 
ridden folk of New York. Yet even the Londoner will 


' turn, we think, and find matter for amazement at his own 





folly in permitting amateurs to handle such enormous 
sums of money. 

It is a time for plain speaking. There is no doubt, there 
can be no room for doubt, that the Works Committee was 
appointed simply for a political purpose. The aim and 
object of the leading spirits of the committee has been 
from first to last to use it as a medium for catching 
Radical votes, and an engine for raising wages. The 
rates and taxes of London are not all paid by wealthy 
men. On the contrary, an enormous amount is paid by 
people who, if not precisely poor, are very far indeed 
from being wealthy, or even comparatively well off. To 
waste the money of the wealthy may be a blunder; to 
waste that of the poor is a crime. The members of the 
Works Committee disregard such considerations, just as 
they disregard the comfort of those who use the streets. 
Their ideas of honesty do not agree with the ordinary 
standard of rectitude. We do not suppose that Mr. John 
Burns or Mr. Benn, as private individuals, would defraud 
any one of sixpence. It remains open to inquiry whether 
their ideas of corporate rectitude are equally precise. 
Both these gentlemen have spoken of the system of book- 
keeping, of which we have heard so much, in a way which 
goes far to convince us that they have a theory concerning 
the appropriation of public moneys which could not be 
carried into practice in private life without entailing 
serious consequences. 

It is unnecessary to say more at this moment. We 
trust that the committee of investigation will do its 
duty fearlessly and that witnesses will be found to 
speak the truth. Public opinion seems at last to be 
fully aroused, and if the present investigation is not satis- 
factory, a parliamentary inquiry will probably be 
started. With this fact before us we may await with 
patience the publication of the true story of the scandal. 

PROSPECTS OF THE LONDON WATER SUPPLY. 

Tar London County Council has now made known, as 
by law required, the nature of the Bills which it proposes 
to bring into Parliament next year for the purpose of 
buying up the Metropolitan water supply. There is a 
separate Bill for each of the eight companies, and one 
more Bill by which the Council seeks power to raise 
money from time to time, by the creation and issue of con- 
solidated stock or annuities, to such amount as may be 
necessary for the purpose of effecting the purchase of the 
several undertakings. The fact that the First Lord of 
the Treasury has announced the desire of the Government 
to bring the London water question to 2 settlement in 
the coming session does not satisfy the Council, or 
convince that body that the subject is in abler hands 
than its own. Such is the way of the Council. It urged 
the Marquis of Salisbury once and again to appoint a 
Royal Commission to investigate the question of the 
London water supply, and in the end it entirely ignored 
the conclusions at which the Commission arrived. So 
now, after trying to get the Government to promulgate 
some plan for the management of the water supply, 
the Council brings out a scheme of its own in opposition 
to the measure which the Ministry are virtually pledged 
to introduce. Assuredly, if the Government are not 
strong enough to fight the battle, the County Council 
need not think to do better. It has tried and failed, 
and as it is going to try very much on the same lines 
again, it may be expected to fail once more. The old vice 
of the Transfer Bills appears in the Purchase Bills 
which are to be brought forward by the Council in 1897. 
Power is sought to take possession of the works before 
the purchase price is fixed, and there is to be no com- 
pensation for compulsory sale. The conditions of arbitra- 
tion are improved, and the Council is not to be at liberty 
to buy up one Company except on condition that it 
purchases all. So far there is some amelioration of the 
outrageous proposals contained in the Transfer scheme. 
But enough of injustice remains to render the project 
obnoxious to a Legislature capable of feeling any regard 
for vested interests. 

The ideas which prevail among the members of the 
Government as to the best mode of dealing with the 
London water supply are indicated by the terms of the 
Metropolitan Counties Water Board Bill of last session. 
That there should be one authority for the whole water area, 
extending far beyond the bounds of the metropolis, is a 
feature of the Government plan which places it at distinct 
variance from the project of the County Council, by 
which an enormous water area, with a population rapidly 
increasing, is to be left to the care of the local authorities. 
That the County Council should restrict its water juris- 
diction to the narrow limits of the metropolis, as settled 
by Lord Llanover’s Act of 1855, is singularly at variance 
with its usual ambition, and is prejudicial to the success 
of the scheme as a financial.enterprise. That it is pos- 
sible to draw an artificial line across the area of the water 
supply is open to grave doubts on engineering grounds ; 
and even if it were physically practicable, there are serious 
objections in respect to local management. Where, 
indeed, goes the argument for “ one authority,” if there is 
simply to be one for inner London, and a fringe of autho- 
rities, like Jupiter’s satellites, all ranged round the central 
body! If there is to be unity of management in respect 
to the water supply of London, it must be at least com- 
mensurate with the area now supplied by the water com- 
panies. The County Council may feel apprehensive that 
so wide a domain will never be assigned to it; and hence 
it puts in a request for the central part, which is at 
present most profitable. and with which it is already 
intimately connected. The City occupies an exceptional 
position, but the County Council proposes that the Cor- 
poration shall in some way share with the Council the 
dignity of being the water authority for London. The 
Corporation, we may observe, had a scheme a few years 
ago, in which the outer areas were comprehended, and 
by which their share in the management of the supply 
was provided for. Concerning the governing body, the 
Select Committee of the House of Commons, to which 
were referred all Bills promoted by the London Water 
Companies in the past session, reported in favour of 
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placing the supply under a representative body in whose 
election the consumer was personally interested. But 
the County Council was not named. 

The controversy on the London water question takes 
the range of two leading considerations—whether the 
companies shall be bought up, or whether they shall 
be placed under some more efficient form of control ? 
Purchase, it is tolerably clear, will involve the rate- 
payers in serious responsibilities, and will make water 
practically dearer. The County Council scheme for the 
ensuing session has an ominous reference to the assistance 
derivable from the county rate. The householder under 
the scheme of purchase may therefore expect to pay for 
his supply in two ways—as a consumer, and as a rate- 
payer; and there is no doubt that the two contributions 
put together will show a substantial advance on the 
present charge. By a system of control these risks are 
avoided, while all substantial benefits may be secured. 
Another point at issue consists in the quality of the supply. 
Chemical and bacteriological reports have been issued by 
the County Council, to show that the water now supplied 
to London swarms with microbes, and contains suspended 
matter of an objectionable character. The figures have 
been astounding, and the ordinary Londoner must have 
wondered how he could have lived through it all. The 
microbes have appeared by thousands in a teaspoon, and 
‘“wet mud” has been produced by the ton. But our 
terror begins to subside, when it is found that it requires 
many gallons to produce a solid grain, while as for the 
microbes, they are very old acquaintances, generally 
harmless in their character, and are much more numerous 
in the laboratory than in the domestic supply. If any- 
body wishes for microbes he can have them. They have 
a wonderful knack of chopping themselves into pieces, so 
that one becomes two, and two become four, and so on 
in geometrical progression, at intervals of a few minutes. 
The fact is they are progressives of the most pronounced 
type, and show their perverse disposition by multiplying 
most rapidly in pure water. 

If we wish to get rid of the microbes beyond the 98 
or 99 per cent. reduction accomplished by the filter beds, 
there is a way to do it, and the recipe is given by Mr. 
Dibdin, the Council’s chemist. By experiments _per- 
formed on the excellent water supplied by the New River 
Company, Mr. Dibdin shows that the application of lime 
according to Clark’s softening process throws down the 
whole of the matters in suspension, 87 per cent. of the 
bacteria being removed, together with 25 per cent. of the 


when it has cropped the green herbage of the meadows at 
its door. We cannot speak specifically of Mr. Doxford’s 
men, but we know, from a wide experience with other 
firms, that masters too seldom allow their principal 
workmen, and especially their foremen, to increase 
their knowledge and experience by visits to the works 
of other engineers. Works into which news of the advances 
of the outside world filter but slowly, and, as it were, 
through surreptitious courses, are of necessity thrown 
gradually behind their times. Not to advance in en- 
gineering is essentially to recede; and there is no greater 
sloth-maker than that armchair of past successes into 
which too many excellent engineers are content to drop, 
satistied that if in the past they were better than their 
fellows, continuance in the same lines which carried 
them forward will now keep them in the front rank. 
Having once held the front position, still holding it per- 
chance by estimation, they consider themselves above 
the instruction of their fellows. It is only necessary to 
go into any works which have been established for a 
good number of years and have made a reputation. In 
such an establishment it is nearly always possible to 
find some few old managers or foremen who started 
with the place, who know practically nothing of 
the method of working of other firms, and who 
still adhere to the old ways that were up to date 
some three decades ago. It should be clearly under- 
stood that it is not in the quality of the work turned 
out that competition bears most strongly, but in the 
methods followed for producing the result. It is clear 
that England and Germany may make two articles abso- 
lutely identical, but if either nation has found a means of 
making these articles more cheaply or more expeditiously, 
either by the introduction of a new machine, or a new 
method, or a new distribution of labour, then that coun- 
try caneither undersell the other, or can put many more 
articles on to the market, and so reap a greater profit. 
Now this is exactly the position into which we put our- 
selves with Austria, Germany, and France, or America, 
if we are not acquainted with the system they follow, and 
rest content in an unfounded belief that our own is the 
best. But furthermore, if every firm in the country 
which has gained some modicum of success, becomes 
convinced that it has reached the best possible method, 
closes its eyes and drops quietly asleep, hugging a prodigy, 
| which, in a few years, no one would give a five-pound note 
| for, then that firm will evidently soon be left behind. We 
do not think that the trade of England is in as great a 





dissolved organic impurities, and 64 per cent. of the | danger as many agitators delight in making it seem to be by 
total hardness. This being done, we have a supply | the pursuance of the method of bringing their facts from 
which, Mr. Dibdin says, in respect to its chemical |a distance; just as a showman makes the disc on his 
quality and number of bacteria, would be comparable | screen bigger by taking his magic-lantern further back ; 
with that of the Welsh sources. What the ‘‘ Welsh | but we are convinced that there is room for a very great 
sources” might become, if conveyed to London and } deal of improvement in English manufacturing engineer- 
rendered subject to all the ordeals of the metropolitan | ing methods, and we think that if Mr. Doxford’s plan 


supply, we are not told. The attack on the London | were applied at home, and deputations of the managers, 
|foremen, and chargemen of works were allowed and 
|encouraged to take opportunities of seeing what 
| was done in other places, a great advance would be 
j}made. It is not enough that the directors or heads 
}of a firm should know what is being done outside 
|their own works. The really important persons to 
| know these things are the managers and foremen who 
| are, from daily acquaintance, able to appreciate the value 
| of little points which escape the less technical masters, 
| and after all is said and done, in a better position to adopt 
and enforce them. We shall await with interest the 
| result of Mr. Doxford’s proposal, and we hope that other 
|masters will see their way to take up and further a 
| suggestion which is unquestionably worthy of the highest 
| consideration. 


supply is no doubé a clever piece of strategy. It is 
intended to depreciate the value of the undertakings 
possessed by the London companies, and also to make 
the Welsh supply appear absolutely necessary in order to 
protect the people of London from being poisoned. 
That the Welsh scheme is not to be brought forward in 
the coming session may surprise most people. The 
Council has allowed it to “slide” in a manner which 
suggests a motive. If the Council can carry the 
Purchase scheme, and so get possession of the London 


supply, the Progressives may allow the Welsh scheme to | 


slumber. Failing the Purchase scheme, a supply from 
Wales may be advocated with renewed energy. The 
Welsh scheme is not abandoned. A report on the sub- 
ject, from Sir Benjamin Baker and Mr. Deacon, may 


shortly be expected, and the engineering department is | 
But real interest now | 


busily occupied with the project. 
concentrates itself in what the Government are going to 
propose. Out of all this agitation it is to be feared that 
the people of London will not gain much, except it be an 


assurance that the present supply of water is really pure | 


and wholesome, despite Dr. Klein and the microbes. In 
the meantime the companies are going on steadily with 
their work. A committee has been formed and engineers 
have been appointed for carrying out the scheme of the 
Staines reservoirs. The New River Company and the 
fast London are each going to bring a Bill into Parlia- 
ment, the former for the purpose of giving due effect to 
the Staines scheme, as an auxiliary source of supply to 
the Company’s district. The East London Bill proposes 
new storage reservoirs, and other works. It is to be 
hoped that the County Council will not again be allowed 
to cramp and delay the execution of works required to 
maintain a supply equal to the growing demand. 


MR. DOXFORD’S PROPOSAL. 


Iy an address to his constituents at Sunderland, Mr. 
Doxford, M.P., the well-known northern shipbuilder, has 
suggested that a deputation of bond fide workmen should 
make a tour of the continental shipyards, and he volun- 
teered to subscribe largely to the cost of the undertaking. 
It appears that the dread of foreign competition has been 
brought very forcibly home to Mr. Doxford by the receipt 
of a circular from the Austrian Government offering most 
favourable terms to those who will assist in establishing 
a shipyard at Fiume, and he is of opinion that if the 
British workman could but be thoroughly convinced 
of the reality of the progress that continental 
firms are making in industries which he is perhaps not 
unwarrantably apt to consider his own particular pro- 
vince, he would make greater exertions to regain the 
ground which has been lost, and more firmly establish 
himself on that which he now retains. Whatever we 
may think of Mr. Doxford’s proposal from this point of 
view, and however much we may doubt that the 
knowledge of foreign excellence will improve trade by 
opening the mind of the working man, there can be no 
question that educationally the plan, if properly carried 
out, would be of great value. But education, like charity, 
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| CONSULAR ASSISTANCE TO TRADE, 


BRITISH exporters, manufacturers, merchants, and traders, 
| constantly complain that our Consuls do not render them 
sufficient assistance towards their business undertakings in 
| foreign countries, and contrast the advantages possessed by 
| foreigners, especially Germans, in this respect. Without 
| entering upon this question, as to which much can be said on 
| both sides, it may be remarked that it is nearly always for- 
| gotten that foreign, compared with British Consuls, have 
| practically little else to do than forward the interests of their 
| countrymen in the way spoken of. It is interesting to learn 
| that the Germans, who are supposed to possess this “‘ consular 
| assistance to trade’’ in amarked degree, are calling for a reform 
| of their consular system, and complain that they do not receive 
| from their Consuls in trade matters the same assistance as 
| other nations do. According to a recent report of the United 
| States Consul at Chemnitz, the reform of the Imperial con- 
| sular service was recently discussed in certain papers, and the 
| Rhineland ard Westphalian Union for the protection of the 
Empire’s industrial interests handed into the Government 
President at Dusseldorf, at whose request the work was under- 
taken an exhaustive essay dealing with consular reform. The 
report claims, inter alia, that the official reports are 
at times unreliable, and cites, as an instance, reports 
on Germany’s export of chemicals, and urges also that, 
with rare well-known exceptions, the business methods 
of German consulates are excessively bureaucratic. This 
shows itself especially in those places where it is neces- 
sary for the Imperial Consuls to furnish information in 
special cases, or to help in guarding the interests of German 
merchants. The French, Belgian, Italian, and Swiss Con- 
suls, but in an entirely special way, those of the United 
States have more feeling for,and are much more in touch 
with, the industrial and commercial interest of the countries 
to which they are accredited. A wish is expressed that 
deficiencies be remedied by giving Imperial Consuls sent 
to foreign parts a better preparatory training. They are 
sufficiently well trained on legal lines, but lack almost 
entirely the practical experience that would enable them to 
recognise in time what ways and means would best aid 
home industries. They lack also the ability to see the prac- 


tical importance of openings in business, industrial changes, 
or the introduction of new methods in machinery, transpor- 
tation, &c.; in short, to see the advantage of any important 
change in commerce and industry to the home trade. There- 
fore it is absolutely necessary that Consuls and their assist- 


et 


and traffic before they are appointed to such important work 
The United States Commercial Agent at Weimar, in a later 
report on “Commercial Attachés at Consulates,” states: 
The German press claims that the exigencies of the seryieg 
require that consular officers should be men commercia}]y 
and technically trained, or that assistants so trained shoula 
be given the ‘“ Furisten’—a university law degree--tho 
holders of which are men solely eligible for the more 
important consular commissions. Commercial and economic 
reports from abroad cannot be too detailed. Reference js 
here made to the American and English consular reports, to 
which German merchants attach so much importance, 


THE FALL IN STEAMSHIP FREIGHTS. 


Tur disproportionately high rates that were reached in the 
freights of steamships from some of the grain ports are now g 
thing of the past. The rate, for instance, from Odessa home- 
wards was as high as 21s., but it has fallen this week to 103,- 
whilst that from the Danube, which was 25s. nearly at the end 
of October in the open market, has fallen now to 13s. These 
rates are not far from those which ruled a year ago; but in 
some other freights advances that have taken place in the 
autumn are still retained. For instance, the rate from Bilbao 
homewards with ore was as low in the summer as 5s.; it rose 
to 7s. 9d. in the height of the inflation; and though it has 
fallen to about 6s. 9d. now, yet it is obvious that a large part 
of the advance has been retained, and may be partly retained 
through the winter. Probably, the chief cause of the change 
is the closing of the navigation in the North, which drives 
steamers out of the Baltic and allied trades to those naviga- 
tions that continue open, and thus with more steamers to do 
the work there is an inevitable fall in freights that is usual in 
the winter, and which may in large degree continue until 
the navigations reopen in the spring. It is obvious, too, 
there will have been only a limited number of steamers that 
have been able to obtain the high rates that were quoted, as 
contracts and current voyages would have to be wrought out, 
and the endurance of the high freights was only for a very 
limited time. Still, the effect has been felt, and the impetus 
has been carried through to the shipbuilding and engineering 
industries, and work has been found for them which will con- 
tinue for months. And it is possible that in the spring there 
may be some recurrence of the animation that has been 
known in the shipping trade, because it is quite evident that 
our stocks of many commodities have been allowed to fall 
unusually low, and with prices tending in some instances up- 
wards an attempt will be made to keép a larger stock. There 
is the certainty that many of the contracts that are now 
being made for freightage ahead, and that have been so made 
since the improvement began, are at a higher level than has of 
late been attained, and thus the effects of the advance will be 
beneficially felt by steam shipping long after the removal of 
the higher rates. 


COMMUNICATION BETWEEN BRISTOL, WOLVERHAMP- 
TON, AND LIVERPOOL. 


WATER 


AN important canal conferencewas held at Wolverhampton 
last week, attended by members of the Chambers of Com- 
merce of the district and from towns in the Severn Valley, to 
consider the means to be adopted to improve the water com- 
munication between Wolverhampton and the Severn Naviga- 
tion. The meeting was summoned at the instigation of the 
Bristol Chamber, who pointed out that the improvements 
recently completed on the Severn had brought improved 
means of utilising water carriage within a comparatively 
short distance of Wolverhampton, and the desirability of con- 
tinuing this improved navigation to Wolverhampton by way 
of the Staffordshire and Worcestershire Canal. It was stated 
at the meeting that although it might be cheaper to open a 
route to Bristol, still Liverpool was nearer, and by far the 
most advantageous part of shipment for the produce of the 
district. A representative committee was appointed, with 
instructions to employ an engineer to survey and report upon 
the proposed route. The men of the Midlands have tried to 
get to London and also to Liverpool, but, left unaided, they 
have shrunk from the expenditure involved in so doing. 
Now that Bristol is moving it remains to be seen whether 
Liverpool will join hands and enable the much more useful 
and important project to be accomplished. A full report of 
this conference will be found on another page. 








LITERATURE. 


The World's Railway. By J. G. Pancrorn. The Winchell 
Printing Company, New York. 1894. Edition de lure. 

AttTHouGH dated 1894, this very handsome book has but 
just lately made its appearance. The author explains 
that it was expected to be ready in the year named, but 
his detention on the works of the Trans Siberian Railway 
delayed the completion of his task. Those who are not 
versed in book-making, it is hoped, will ‘regard the 
consummation as commensurate.” Thisis a little obscure, 
like the title of the book, which does not refer to any 
particular line, as might be supposed, but simply means 
‘* the railways of the world.” 

Mr. Pangborn dedicates his book to Mr. Marshall 
Field, founder of the lield Columbian Museum at 
Chicago, and admits that he has had, like everyone else 
who has attempted a recapitulation of the progress of 
railways, to draw upon older works for part of his mate- 
rials. Nevertheless, he does not mention a single one of 
them, and considers that devoting space to referring to 
authorities wastes it in other directions, and accordingly 
does not acknowledge the slightest obligation to anybody. 
Whilst rather hard upon departed railway writers, this 
seems to us highly ungracious towards living men, and 
especially so as regards the person to whom this mass of 
information is principally due. 

The special feature of this elegant volume is the illus- 
trations. Every one of its 164 pages contains a hand- 
painted photograph of a locomotive, many of them taken 
from full-sized models made from drawings and plans 
supplied by Mr. C. E. Stretton, of Leicester. Mr. Pang- 
born, who has long been connected with the Baltimore 
and Ohio Railway, was deputed by that company to 
gather materials for a grand collection of everything that 
could illustrate the rise and progress of railways, for the 
Chicago Exhibition of 1893. That collection remains in 
the ‘‘ Museum of the World’s Railway,” a department of 
the Field Columbian Museum, and the book we refer to 








can best be begun at home, and seek for “ pastures new ” 


ants should pass through a practical school covering commerce 





is based upon what the collection contains. Mr. Pang- 
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porn has certainly taken a sufficiently wide period of time, 

his illustrations extending from a highly imaginary loco- 

motive which Sir Isaac Newton might have built, but did 

not, about 1680, to the Baltimore and Ohio express engine 

Director General, of 1893. The progress of steam loco- 

motion on roads, from before the railway era until 

steam carriages finally went out of favour, is traced by 

ictures which include Cugnot’s three-wheeled engine of 
1771. the 1769 one does not exist—which is shown drawing 
agun in battle, with a shell bursting just behind the driver's 
head. Trevithick’s first engines both for road and rail are 
viven, Blenkinsop’s rack rail engine of 1812, and the 
steam carriages of Dance, Gurney, and Hancock. With 
a few exceptions these are well done, and carry on the 
history of the subject in an able manner. Nearly every 
page contains in the margin a little engraving of some 
specimen of early permanent way, copied, so far as the 
English examples go, from actual materials sent out by Mr. 
Stretton ; duplicates, in fact, of those he presented to the 
South Kensington Museum. Not one word of thanks, nor 
even the bare mention of Mr. Stretton’s name occurs in 
connection with this unrivalled display of the most perfect 
and curious collection of early rails the world has yet 
seen. Many of the cuts are poor reproductions of the 
originals, and do but scant justice to their extreme interest. 
Several small portraits of eminent engineers also adorn 
the margins, but those of the English, at any rate, are not 
very recognisable, and Mr. Pangborn’s unfamiliarity with 
their names leads him into such errors as ‘ Fairlee,” 
« Brunell,” and ‘‘ Hawthorne.” 

We notice an important omission, the name of Stephen- 
son’s Experiment, built for the Stockton and Darlington 
Railway in 1826, which, as the first six-coupled engine, 
surely deserves christening. Some of the early English en- 
gines have strange errors in them, which were pointed out 
to Mr. Pangborn as existing in his models, but have been 
allowed to reappear in his book all the same. For in- 
siance, the Rocket’s funnel is made to come out of the 
boiler end, just like the funnel of a single-flue Killing- 
worth engine, instead of being dished at the base to cover 
the twenty-five 8in. tubes which traversed the boiler. 
An engine is shown, professing to be the Philadelphia 
bogie single engine built by Norris, of Philadelphia, for 
the Birmingham and Gloucester Railway in 1840. The 
name is obliterated, but from the wood-burning funnel 
it is easily recognisable as the George Washington, built 
by Norris in 1835 for the Belmont incline near Philadel- 
phia. On the other hand, one of the Birmingham and 
(iloucester engines is shown on page 71, with the name 
George Washington upon it. It is stated that the 
Lickey incline, for which these engines were made, was 
worked at first by stationary power. This is not the 
case, though no doubt it was contemplated to work it in 
that manner. A remarkable peculiarity of the illustra- 
tions is that very many of the engines, not tank engines, 
are shown without their tenders. The effect is some- 
times irresistibly funny. Tor instance, a Caledonian Sft. 
is running all alone in the world, the driver hanging on 
as best he may, the fireman being left behind, as super- 
fluous, with the absent tender. 

It is, of course, practically impossible for any work of this 
kind to be absolutely free from mistakes, especially when 
compiled by a citizen of another State, about the engines 
of a country with which he is clearly not well acquainted. 
Mr. Pangborn, however, had unique sources of information, 
upwards of 1000 English locomotive photographs and 1}in. 
scale working-drawings being placed at his disposal by Mr. 
Stretton. Mr. Pangborn, nevertheless, has made asad hash 
of many of his pictures, especially the Leicester and Swan- 
nington engines Samson and Hector, and the Liverpool 
and Manchester Patentee, the first six-wheeled single 
engine ever built. He had the very drawings, from which 
the excellent sheets of diagrams at South Kensington 
were prepared, of the first engines of these two lines; 
but his results are miserably inferior. Had Mr. Pangborn 
followed his guide a little better we should not find such 
incongruities as the London and North-Western Sft. Gin. 
engine Cornwall, shown under date 1847, as she now 
appears. It is well known that the boiler was below the 
driving axle until Mr. Ramsbottom re-built the engine in 
its present form in 1858. Nor would the name Great 
Western, 1846, be affixed to one of Gooch’s broad gauge 
8-footers, of which the Iron Duke, 1847, was the 
prototype. The Great Western alone of his 8ft. single 
engines had a high top conical fire-box, but the machine 
illustrated has not. One of the earliest of the Great 
Northern 8ft. bogies, No. 8, 1870, is described as of the 
Jubilee class, which are larger engines of the same design 
brought out in 1887. The Bristol and Exeter 9ft. tanks 
belonged to the year 1853, not 1852; and No. 610, 
Princess Royal, one of Ramsbottom’s far-famed Lady 
of the Lake type, was built in 1862, not 1859. The 
picture of this engine is very bad indeed, and not a bit 
like it. 

Mr. Pangborn is in error in stating—page 55—that the 
Stourbridge Lion was the first engine to arrive in the 
United States, in May, 1829, Stephenson’s America being 
landed in January of that year. The Ramsbottom goods 
engines on the London and North-Western, designed in 
1858, were not built at the shops of the Manchester and 
Birmingham line, as that company was dissolved in 1846, 
nor were its works at Crewe. 

As the illustrations are really the main part of this 
book—for only the barest dimensions of any engine are 
given, and the story, recounted throughout in the present 
tense, is of the mildest order—we may perhaps venture to 
point out how thoroughly American locomotive practice 
has possession of the writer. Some of our engines have 
their funnels too far back, as if to make room for the 
portable lighthouse usually put in front of them in 
America; and a Bury engine of about 1835 is depicted 
with a huge square-holed central buffer and coupling 
combined. Many of the English engines have only one 
baffer. whilst a Paris, Lyons, and Mediterranean com- 
pound, on page 146, has none at all. 

The indexing of “The World’s Railway” is most 
admirable, comprising separate tabulations for engines 


and for their designers and builders, also for steam car- 
riages and builders of them, ‘‘ Permanent Way,” and 
“Miscellaneous.” Besides these there is a fresh set cf 
indexes to the illustrations of each subject. Nothing can 
surpass the excellence of the special paper and type, and 
the gorgeous binding of Mr. Pangborn’s book, but it 
makes one the more regret that so splendid an exterior 
should have so little of real merit within. 


SHORT NOTICES. 


A utlo-cars, Cars, Tramcars, and small Cars, By D. Farman, 
M.I.E.E. Translated from the French by Lucien Serraillier. 
With preface by Baron de Zaylen de Nyevelt. With 112 illustra- 
tions. London: Whittaker and Co. 1896.—Any book on motor 
carriages may expect at the present time to experience some 
demand, and this little book, translated fromthe French of Mr. 
Farman, will be found useful to those interested in the new move- 
ment. A considerable part of the book is, however, occupied with 
the theory of the steam engine, various questions of expansion 
under various conditions, Carnot’s theory, and even entropy 
occupying a good deal of space, and quite unnecessary in a book of 
the kind. A few of the carriages, or the motors for them, not 
known in this country, are described, but most of the information 
concerning them has already been published in this country, though 
in scattered papers. Some of the engravings, notably those show- 
ing 1, 2, and 4-cylinder Kane-Pennington motors, are almost amus- 
ing absurdities, and some of the views put forward with regard to 
this motor working without a water jacket, for instance, or other 
means of cooling, are repeated. The index to the bookis far from 
complete. In spite of these defects, however, the book is one which 





must take its place amongst those which wil] form the library of 
everyone interested in the subject. 

Experimental Science. A school course of practical exercises in 
Elementary Physics (mainly quantitative), including some Fundamen- 
tal Principlesin Mechanics. By Arthur Hubble, science demonstrator 
to the London School Board. Chapman and Hall.—Mr. Hubble’s 
book will probably be of considerable use to the young science 
student. The writing is on the whole clear, and the sketches and | 
drawings are admirable. The planof the book is that, now largely | 
adopted in our science schools of teaching the student to make his 
own apparatus, the belief being that by so doing he more 
thoroughly understands it for one thing, saves his pocket for a 
second, and learns a little useful mechanical craft for the third. | 
This book is divided into five parts dealing respectively with 
(1) size and weight; (2) relative density, liquid pressure, &c.; 
(3) air pressure ; (4) heat, and (5) mechanical principles. As all 
these matters are included in 250 pages, the treatment of none | 
of them is very lengthy, only the salient points in each being | 
touched. A great deal of ingenuity is displayed in the design of | 
apparatus to be constructed from common, easily and cheaply 
obtained properties. | 

** Carriages Without Horses shall go.” Being a reprint of a 
paper on “ Horseless Road Locomotion,” read before Section G of the 
British Association, Liverpool, September 23rd, 1896. By A. R. 
Sennett. With 40 illustrations. London: Whittaker and Co, 
1896. Price 2s.—This reprint of a British Association paper refers 
chiefly to the steam carriages of the Hancock period, and the sub- 
sequent steam carriage period of 1860-70. The remainder is 
occupied with accounts and exterior illustrations of the motor 
carriages of the past five years, chiefly with the petroleum spirit 
motors. To the British Association paper is added a reprint of 
the Locomotives on Highways Act, some notes upon it, and a 
reprint of the author’s introduction to the official catalogue of the 
Carriage and Road Locomotives Exhibition which took place this 
year at the Crystal Palace. The book is of interest to those who 
require general information on its subject. 


A Guide to Modern Photography. By Harold Baker. London: 
lliffe and Son. Price 6d. net.—Mr. Harold Baker claims in his 
preface to give plain and simple directions for carrying out the 
ordinary operations of photography, and this claim he makes good 
from the beginning to the end of a useful and practical little book. 
Beginning with hints as to the choice of a camera, Mr. Baker pro- 
ceeds to supply brief but clear advice on all the branches of 
photography, with which the amateur will deal. At the end of 
the book numerous tables are given on the treatment and working 
of all kinds of developers. Every page of the these tables has a 
blank page facing it for the purpose of notes during practical 
work, 
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La Machine a Vapeur. Traité général contenant la théorie du 
travail de la CapeuT, Vexanun des mecanismes de distribution et de | 
réqularisation, la description des principaux types Cappareils, U étude 
de la condensation et de la production de la vapeur. Par Edouard 
Sauvage. Deux volumes grand in-8 avec 1036 figures dans le texte. 
Paris: Librairie Polytechnique. Baudry et Cie., Editeurs. 1896. 
Prix, reli¢é: 60 francs. 

The Metallic Alloys: A Practical Guide for the Manufacture of 
all Kinds of Alloys, Amalgams, and Solders, used by Metal Workers, 
dc. Edited by William T. Brannt. Illustrated by 34 engravings. 
A new revised and enlarged edition. Philadelphia: Henry Carey, 
Baird, and Co. London: Sampson, Low, Marston, and Co., 
Limited. 1896. Price 21s. 

The Journal of Physical Chemistry. Edited by Wilder D. Ban- 
croft and Joseph E. Trevor. No. 1., Vol. 1. Published at Cornell 
University, October, 1896. Ithaca, N.Y.: The Editors. London: 
Gay and Bird. Price ls. 6d. 

Chemistry for Engineers and Manufacturers. A Practical Text- 
book. By Bertram Blount and A. G. Bloxam. With illustrations. 
Volume II. Chemistry for manufacturing processes, London: 
Charles Griffin and Co, Ld. 1896. 








JAMES LYONS CLEMINSON. 

Iv our last impression we had with regret to announce the 
death of James Lyons Cleminson, civil engineer, on the 15th 
inst., at his residence, 35, Chester-terrace, Regent’s Park. 
Mr. Cleminson was well known in connection with the con- 
struction of railways. He was born October 11th, 1840, and 
was therefore only fifty-six years of age at the time of his 
death. He was the eldest son of the late Mr. John Cleminson, 
who was locomotive superintendent of the Iquique, or the 
original Nitrate Railway, and who was also a naval engineer, 
and had fought in the Baltic and under Garibaldi. His son 
was educated at Genoa and Marseilles, and at an early age 
gave indication of that engineering skill for which he was 
subsequently noted. He served his apprenticeship under Mr. 
John England, of Hatcham Ironworks, and was then em- 
ployed as chief draughtsman to the Somerset and Dorset 
Railway, where his aptitude in designing rolling-stock was 
speedily recognised. He afterwards came to London, and 
was appointed manager to Mr. Robert Fairlie, with whom he 
was intimately associated in designing and bringing out the 
Fairlie locomotive. For several years he was chief of the 
drawing department, and technical adviser to the Isca 
Foundry Company, Newport, and on returning to the metro- 
polis he occupied several important positions in connection 








with the firm of Clarke, Punchard and Co. 





In 1874 he commenced business as a c’vil and consulting 
engineer, and amongst the many projects with which he has 
been identified as consulting engineer are the Buenos Ayres 
and Pacific Railway, of which he was the originator; Bahia 


Blanca and North-Western; Ville Maria and Rufino; Bahia 
and San Francisco; and North Wales Narrow-Gauge Railway. 
He was also consulting engineer to the only railway in China, 
viz., the Imperial Railway of North China. In this capacity 
he frequently came into contact with Ii Hung Chang, and 
was created a Chinese mandarin in recognition of his dis- 
tinguished services. Having spent a considerable time in 
China, Mr. Cleminson possessed an intimate knowledge of 
that empire and its resources. He had also bestowed on him 
various decorations from different parts of the world, in 
appreciation of his railway enterprise. 

He was the inventor of the Cleminson composite wheel, 
and of the well-known flexible wheel base, the utility of 
which was universally recognised. This invention was the 
outcome of everyday work for six years, and some of the rail- 
ways now in successful operation would have proved, if not 
quite mechanical impossibilities, certainly other than the 
profitable undertakings they are, but for this simple inven- 
tion. In addition to being a member of the Institution of 
Civil Engineers, he was M. Inst. Mech. E., and F.R. Geog. 
Society, &c. 

Besides possessing a rare engineering knowledge, he 
devoted himself especially to the study of the chemical 
composition of steel. In his all tco short and extremely 
useful life his labours were Herculean, a love of his profes- 
sion and an untiring energy being his chief characteristics. 
His unique experience rendered his opinion of great 
value to those engaged in railway enterprise. Above all 


| things the deceased was fearless and thoroughly conscien- 


tious in the discharge of his duties, and notwithstanding 
the painful nature of the maladies from which he suffered 
for several years, he closely occupied himself with his work 
up to within a fortnight of his death. In spite of the 
assiduous attentions of Dr. Heath, with the assistance of the 
specialists, Drs. Ferrier and Sir William Broadbent, all 
efforts to save his life were in vain. 

His loss will be deeply deplored, not only by his wife and 
family, but by his very numerous friends, to whom he had 
endeared himself by his never-failing courtesy and kindli- 
ness of disposition. 








MOTOR CAR NOTES. 


THERE was a trial trip on Friday last of an electric omni- 
bus, constructed on Mr. Radcliffe Ward’s system, and belong- 
ing to the London Electric Omnibus Company. This vehicle, 
the design of which, however, is not regarded as final, has a 
carrying capacity for twenty-six persons—twelve inside and 
fourteen on the top—and in general appearance resembles a 
tramcar, though it stands rather higher above theground. Asit 
is somewhat longer than the ordinary omnibus, its passengers 
have several inches more elbow room than is usually allowed, 
while vibration is reduced to a very small amount by the body 
of the vehicle being supported on the wheel-base by means of 
pneumatic cushions. Its total weight, empty and without 
batteries, is about 23tons. The motive power is derived from 
a number of Sola accummulators, which can propel the 
omnibus for several hours without recharging at an estimated 
cost for chargingof about 23d. per mile. There are seventy-two 
cells, weighing 26 lb. each, but it is hoped that this weight can 
be materially reduced without sacrifice of efficiency. Each pair 
of wheels has its own motor, connected to the axles by gear- 
ing, which is controlled by a single handle that at the same 
time governs the supply of current, and the speed can be 
regulated from one mile an hour up to ten ormore. Friday’s 
trial for some reason, however, did not exhibit the vehicle’s 
capabilities in this respect, for only a very low speed was 
attained. 


Tur Automobile Club of France has just issued the pro- 
gramme of a competition which is to commence on the Ist 


| of July next year, and is open to all motor cars, whether 


French or foreign, is to be organised with a view to the 
creation of regular motor car services for the conveyance of 
passengers in towns. The motor cars to be admitted to this 
competition must be capable of carrying at least ten passen- 
gers with thirty kilograms of luggage each. The motor cars 
for the delivery of goods must be able to carry at least one 
ton. The competition will last six days, during which each 
motor car will have to accomplish twice, the following pro- 
gramme :—A journey of 40 kiloms., with a stoppage every 
kilom.; a journey of 50 kiloms., with a stoppage every 
5 kiloms.; and a journey of 60 kiloms., with a stoppage every 
10 kiloms. 





Tur motor carriage has been imported into Calcutta by a 
rich Seth residing in Chorebagan. The carriage, which bas 
been the object of much curiosity to a Jarge number of 
spectators, was manufactured by the Daimler Motor Com- 
pany, and is a stylish-looking vehicle of the four-seated 
vis-’i-vis pattern, with hood, and has been imported from 
Paris. The wheels are of the cycle pattern, with pneumatic 
tires. 








TRADE AND BusINESS ANNOUNCEMENTS.—Mr. C. N. Russell, 
Assoc. Mem. Inst. C.E. and E.E, has been appointed resident 
electrical engineer to the Shoreditch Vestry, and his duties there 
commence on December 7th next.—The work of re-arrangirg and 
re-installing the wiring at St. George’s Church, Hanover-square, 
where the recent fire tock place, has been entrusted to Messrs, 
Drake and Gorham.—A steel rope suspension bridge, designed and 
supplied by Mr. Louis Harper, A.M.I.C.E., of Aberdeen, to the 
order of a firm of London engineers, has just been erected over a 
river near Bombay. The bridge, whicn is supported by steel 
lattice pillars, has a clear span of 210ft., and a roadway 6ft. wide. 
In a letter which accompanied a photograph of the bridge the 
erectors state that it has given great satisfaction, and is much 
admired for its combination of symmetry and strength. We under- 
stand that Mr. Harper is at present constructing a similar bridge, 
also for abroad.—Messrs. Fleming and Ferguson, Limited, 
engineers and shipbuilders, Paisley, have received an order for 
one of their patent quadruple-expansion engines and five boilers 
for the Robinson Diamond Mines, Limited. The same firm have 
just shipped another of these engines for the Standard Diamond 
Mining Company, Limited, and one for the Kamfserdam Mines, 
Limited.—Mr. Jardine, shafting and pulley maker, Nottingham, 
has just completed his new iron and brass foundry. The iron 
moulding shop, which is fitted with the best known appliances, 
is 163ft. by 28ft. Miss Jardine, Mr. Jardine’s five-year-old 
daughter, started the first blast last week. 
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THE STANLEY SHOW. 


THE twentieth annual exhibition of cycles, cycle accessories, 
machinery and horseless carriages, which opened last Satur- 
day at the Agricultural Hall, Islington, and closes to-morrow, 
has without doubt been the most successful of the long 
series, whether considered from the point of number of 
exhibits or popularity judged from the gate money point of 
view. 

The pressure on the space available was so great, that the 
two sections hitherto devoted to photographic apparatus and 
inventions have been abandoned. About 320 exhibitors, 


staging over 2500 cycles, are represented ; whilst in the King 
Edward’s Hall will be found the finest display of motor car- 
r.ages which has yet been collected together in any building 
The unparalleled demand for space by the 


in this country. 





consists of two cog-wheels, of which the larger acts directly 
on the axle. The gearing is held in position by a single 
bolt, so that in the event of an accident occurring to the 
motive mechanism, or if the supply of oil should fail, it may 
be disconnected and the machine propelled by the rider. The 
axle is a solid steel bar running parallel to the tube carrying 
the mechanism, and the motor, when running at its normal 
speed, is capable of developing $-horse power. By increasing 
its speed to 1400 revolutions per minute, the power developed 
is said to be equal to one horse. The gas mixture is exploded 
by an electric spark derived from an accumulator slung on 
the top bar, and the firing is timed by means of acam. The 
rate of explosion, and consequently the speed of the machine, 
can be altered at will by a rod placed under the hand of the 
rider. The carburator has a capacity of about three quarts of 
petroleum spirit, and carries two taps, operated by levers, 





CRASTIN’'S OilL MOTOR QUADRICYCLE—GEARING SIDE 


cycle-making trade has had the welcome effect of shutting 
out the miscellaneous exhibitor, who generally manages to 
ally himself with almost every exhibition held at this hall. 
Notwithstanding the large number of exhibitors novelties 
are remarkably few, the designers of the safety bicycle 
having apparently become practically unanimous respecting 
the merits of the modified diamond-shaped frame. Two 
well-known firms of engineers—the Palmers’ Shipbuilding 
and Iron Company, and Messrs. Heenan and Froude—have 
joined the ranks of cycle makers, and have nice displays. A 
ladies’ bicycle exhibited by the latter firm is worthy of 
notice, having an improvement in the method of fixing the 
bottom bracket to the frame, allowing 
the use of a single tube, and giving the 


one of which regulates the mixture of gas and air, and the 
other its admission into the motor. The carburator is 
warmed by part of the exhaust products. We are informed 
that three quarts of spirit is sufficient to propel the machine 
from 45 to 60 miles, and on the level the speed attained may 
be adjusted from 20 miles per hour downwards. The weight 
of the motive mechanism is about 40 1b. 

Cycle making machinery is exhibited, amongst other firms, 
by Charles Churchill and Co., Limited, London, who have on 
view some new tools made by the Cleveland Machine Tool 
Company, of Cleveland, Ohio, to which we shall refer in our 
next week’s issue. 





maximum amount of clearance for 
mounting and dismounting. The Zenith 
Folding Cycle Syndicate have on view a 
machine of which the handle-bar and 
cranks are arranged so that the former 
can be turned round parallel with the 
wheels, and the pedals can be folded so 
as to lie inside the cranks. 

Another novelty is on view at the 
stand of Messrs. H. Dyson, Simpson, and 
Co., and is called the “rapid invisible 
inflator.” In this arrangement the 
diagonal stay of the machine is utilised 
as the pump barrel, a flexible tube for 
conveying the compressed air to the tires 
being attached at the lower end. The 
Truffault Cycle Company shows a “ quad- 
ricycle” fire engine pump, which, as 
the name implies, really comprises two 
tandem bicycles, so coupled as to form a 
single machine, ridden by four persons. 
In the space between them is fixed a 
winder, or reel, on which a length of 
hose is kept; four suction pipes, and 
the pump, which occupies a position by 
the axle, connecting the two driving- 
wheels. It is small and compact, and 
will throw a jet of water a distance of 
over 100ft., and to a height of between 
80ft. and 90ft. 

The Self-adjusting Bicycle Support 
Company, London, have a device which 
can be fixed to any bicycle without inter- 
fering with its being ridden in the ordi- 
nary way, and which can be let down 
to form a support either when moving 
or standing by a lever on the handle- 
bar. Chain gearing is replaced by bevel 
wheels on a machine shown by the Acatene Cycle Company, 
Limited, London, but the advantage claimed for this arrange- 
ment is doubtful. 

_The British Motor Syndicate, Holborn-viaduct, have on 
view about a dozen motor cars, a number of which were 
seen on the Brighton road a fortnight ago. These included 
several Bollée cars, and others, with which our readers are 
now familiar. The New Beeston Cycle Company, Limited, 
Coventry, exhibit a number of motor cycles, including the 
tricycle which made the complete trip to Brighton, and 
which is propelled by the De Dion motor. A small petroleum 
motor is bolted on the rear axle, and is contained in an 
aluminium casing, which serves as an oil bath, so that no 
trouble is necessary for lubrication. The cylinder is flanged 
on the outside to offer a large surface to the air, thereby, it 
is claimed, obviating the use of a water jacket. The gearing 








CRASTIN’S QUADRICYCLE—VAPOURISER 


AND CASES REMOVED 


CRASTIN’S OIL MOTOR QUADRICYCLE. 





THE oil motor quadricycle illustrated by the accompany- 
ing engravings, and made by Mr. P. Crastin, Holloway, is 
actuated by a motor somewhat novel in construction. A long 
steel tube, fitting tightly into castings at either end, forms 
the cylinder and cylinder encs, and means of holding the 
cover and valve fittings. The tube is slotted in the 
centre of its length, and is fitted with an inner tube, the 
ends of which are stopped, and thus forms a double- 
ended piston. Oil vapour from a small simple vaporiser, 
with sight drop -feed, is taken alternately into the 
one and the other end of the cylinder, and thus, although the 
motor works on the Otto cycle, it gives an impulse for every 
revolution. The side view herewith shows the two ends of 


the cylinder, with the intervening tube and the forked con. 
necting-rod engaging with a crank, which is more clearly seen 
in the end view. The cylinder ends are jacketed, and water 
circulates through them and two connecting tubes. The 
first speed reduction from that of the crank shaft is taken 
from the valve driving spindle, which runs at half the speed 
of the engine, and the remaining reduction is obtained by 
the gearing shown. The diameter of the cylinder is 13in 

and the stroke 4in. : 








THE HERSTAL SMALL ARMS FACTORY. 


Tue following important report has just been issued 
by the Foreign Office. It will be remembered that these 
works have already been described in our pages :— 

‘In 1889 a syndicate of Li¢ge gunmakers, having obtained an 
order from the Belgiam Government for 150,000 military repeating 
rities, founded a company under the title of La Fabrique Nationale 
d’Armes de (iuerre, and established large works, comprising a 
complete and extensive plant of the latest improved machinery for 
the manufacture of small arms with interchangeable parts, at 
Herstal, a suburb of Liége. As the works in question form, at the 
present time, the second largest private manufactory of military 
repeating rifles in Europe, a brief description of the establishment 
will doubtless prove of interest. 

‘The land acquired by the company consists of about twenty 
acres, nine of which are covered by the workshops; offices, and 
other buildings, connected by a railway siding with the station at 
Herstal ; and an idea of the extensive character of the works may 
be gathered when it is mentioned that the gross weight of the 
iron used for the columns, joists, tanks, &c., exceeded tons, 

‘*The various buildings comprise a large engine-house for the 
machinery supplying the motive power, a boiler-house, wood. 
drying sheds, a gunstock machine shop, a shop for machine tools 
for turning, shaping, and finishing the various metallic parts of 
the ritles, another for the inspection and regulation of the tools, 
polishing, ‘blueing,’ and ‘ browning’ shops, a shop for making the 
mantle-tubes, ovens for tempering and annealing, forges and 
smithies, a testing-room for firing the barrels with actions attached, 
a gun-stand, a room for the final inspection of the arms, a cart- 
ridge factory, numerous and extensive oflices, refectories, and other 
buildings. 

‘*What makes the works of La Fabrique Nationale d’Armes de 
Guerre especially remarkable is that all the motive power is 
supplied by electricity, and the company claims that, exception 
made of the transmission of power from rivers and waterfalls, their 
installation is the first instance of electricity being applied on so 
large a scale for mechanical purposes. 

‘The initial motive power is supplied by a 450-horse power 
compound Corliss steam engine, the fly-wheel of which is formed 
by the dynamo itself, making 66 revolutions per minute, with a 
pressure of six atmospheres ; and a 300-horse power Willans steam 
engine, revolving at the rate of 350 per minute, and working a 
separate dynamo of 1500 amperes and 125 volts. 

‘*The dynamo electric generator, which was constructed by the 
Compagnie Internationale d’Electricité, at Liége, is remarkable 
on account of its large dimensions. The dynamo, which, as men- 
tioned above, serves at the same time as the fly-wheel of the larger 
steam engine, is composed of a fixed circular crown lé6ft. in 
diameter, comprising ten powerful electro-magnets, strongly linked 
together. This dynamo is one of very high efficiency, the quantity 
of current discharged being about 2400 amperes, and the electro- 
motive force 125 volts. The makers warrant it to turn 90 per cent. 
of mechanical power into electric force. 

‘The electric force of this powerful dynamo is distributed by 
means of copper cables driving :—In the forging shops, two motors 
of 250 ampéres, equivalent to 37-horse power; in the gunstock 
machinery department, one motor of 143 ampéres, giving 21-horse 
power ; in the large hall, four motors of 110 ampéres, delivering 
16-horse power, and six motors of 143 ampéres ; in the polishing 
shop, one motor of 14:3 ampéres ; in the mantle-tube makers’ shop, 
one motor of 110 ampéres; in the cartridge factory, one motor of 
143 amperes ; in the matrice-room, one motor of 30 amp?res, equal 
to 8-horse power; in the wood-drying sheds, one motor of 25 
amperes, or 3-horse power. For pumping the water supply from 
the canal—situated at a distance of 2800ft. from the works—a 
motor of 65 amperes, giving 10-horse power. The dynamo also 
supplies the current for the entire electric lighting of the establish- 
ment. 

‘*The boiler-house contains six tubular boilers, four with two 
water spaces of an aggregate diameter of 6ft. din. and containing 
34 tubes of 3°5in. diameter, and two with a heating surface of 
1920 square feet, and tested up to a pressure of ten atmospheres. 
The hall for the metal working machines has an uninterrupted 
area of 107,000 square feet, and contains a plant of machinery and 
tools for producing 250 rifles per working day of 10 hours, and 
portions of the shop are reserved for receiving, fitting, and putting 
together the various component parts of the rifles. The total 
length of the principal driving shafts is more than 4000ft., and 
that of the belting connecting the shafts with the machinery 
exceeds 10} miles. The forging shop contains 26 drop hammers 
weighing 10 cwt., 6 cwt., and 4 cwt., each with its own furnace, 
and six rapid action Bradley hammers, weighing from 44]b. to 
661b, The entire works are heated by steam conveyed in valved 
conducting pipes having a total length of over 5000ft., keeping up 
all over the buildings a constant and almost uniform temperature 
of 62 deg. Fah. The works are lighted throughout by electricity ; 
the large hall for machinery being supplied with 76 8-hour arc- 
lights, and the other parts of the works with 78 arc-lights, and 520 
incandescent burners. The cartridge factory is composed of four 
distinct sections. 

“The machine tool department contains: —16 machines for 
making the bullets, 18 machines for manufacturing the cartridge 
shells and caps. A shop for the annealing ovens and scouring 
vessels, Another with 11 machines for making and repairing tools. 
A warehouse for the finished goods, and a small shooting gallery 
for testing the cartridges. The factory is capable of turning out 
daily 25,000 cartridges. 

“The staff of the Fabrique Nationale is composed of a general 
manager, assisted by two head engineers and the chief of the 
cartridge factory, with 38 to 40 bookkeepers, clerks, and draughts- 
men. The working staff consists of about 30 foremen, 130 adjusters 
and fitters, 4 engine-drivers, 800 workmen, 870 workwomen, and 
80 labourers. There are, moreover, 40 workwomen under the 
supervision of 5 foremen engaged in examining and gauging the 
finished gun parts, 

“The minimum wage earned is lf. 75c.—ls. 5d.—and the 
maximum 7f, 50c.—6s.—per diem, and the total fortnightly wages 
often exceed 90,000f.—£3600—and when it is remembered that, as 
mentioned above, the factory is capable of turning out 250 
a finished oe ry rifles, and 25,000 cartridges per diem, 
an idea may be formed of the importance of La Fabrique Nationale 
d’Armes de Guerre, at Herstal.” 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers.— William 
H. C. Gale, to the Vivid, additional, for the Shannon, and John 
H. Adams, to the Vivid, additional, for the Téméraire, to date 





November 2lst. Staff engineer.—Thomas Green, to the Poly- 
phemus, undated. Engineer.—John A. Cook, to the Hussar, to 
date December 3rd. Assistant engineers.—John B, Wilshin, to 
the Hussar, to date December Ord : frank R. Goodwin, to the 
Rodney (temporary), to date November 19th ; Henry T. Canning 
and Henry C. Anstey, to the Polyphemus, undated ; Harold 5. 
Morley, to the Astrea, and Edward V. Waud, to the Mersey, to 
date November 18th, 
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LANCASHIRE, DERBYSHIRE, AND EAST COAST 


RAILWAY — VIADUCT AT 






CHESTERFIELD 











the foundations to the rail level. Shortly after passing this 
viaduct the Bolsover Tunnel, about 14 miles in length, is 
reached, which carries the line under the hill upon which 
3olsover Castle is situated. The chief difficulty in connection 


LANCASHIRE, DERBYSHIRE, AND EAST COAST 
RAILWAY AND THE SHEFFIELD DISTRICT 
RAILWAY. 


Tur former of these lines, as originally projected, may be 
said to consist of a land and a sea section, the one running 
from Lincoln to the Warrington docks on the Manchester 
Ship Canal, and the other from the same city to the coast 
of the North Sea at Sutton-on-Sea. A large party, at the 
invitation of the chairman and directors of that company, 
left Liverpool-street terminus by special train on Thursday 
last, to witness what might be termed a double function. 


with this tunnel has been the large amount of water met | 


with in the limestone strata immediately overlying the shale, 
The tunnel is 26ft. wide at springing level and 22ft. high, 


with an almost semicircular arch. The thickness of the | 
Immediately to the east of | 


brickwork varies from 2ft. to 3ft. 
the tunnel there is an exceptionally heavy rock cutting, which 


is 30 chains long, with a depth for a considerable length of | 
about 70ft. Ten miles from Chesterfield is situated Langwith | 





Junction station, which is the point where the Beighton 


The first comprised a run over the newly opened portion of 
Branch, as shownin the plan, goes off in anortherly direction 


the East to West Railway, as the longer line is called, from 





Great Northern Railway. There are also junctions with that 
| railway both for the north and south, and an exchange station 
| on the high level communicating with one on the Great 
| Northern on the low level for the transfer of passengers at 
the point of crossing. Workshops for the repair of the engines 
and rolling stock are also being constructed at Tuxford. 
Considerable difficulty has always been experienced in this 
district on account of the trouble of getting suitable water. 
A good supply has, however, been obtained by sinking an 
| artesian well to adepth of about 630ft., from which an 

ample supply of water is obtained. 

From Tuxford to Lincoln the works are of an ordinary 
| character, with the exception of the viaduct over the river 
' Trent, which consists of four spans of steel girders carried on 
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to Sheffield, and where the new extension of the Great, 
Northern line from Nottingham joins from the south. It is 
believed that this station will become of considerable import- 
ance as an exchange station. 

After leaving Langwith station, there is a long embank- 
ment containing about 400,000 cubic yards of material, 
and immediately at the termination of this embankment is 


Lincoln to Clowne, near where the junction between that 
line and the Sheffield District occurs at Spinkhill. The 
second part of the programme included the cutting of the 
first sod of the Sheffield District on the day following. The 
whole route is shown in the accompanying plan. After a 
brief halt for lunch at Edwinstowe, the journey was resumed 
to Langwith Junction, and thence to Clowne. A direct run 
through to Chesterfield could not be carried out, as the 
Bolsover Tunnel was not in quite a fit condition to receive 
visitors. In fact, from this junction to the terminus at 
Chesterfield the standing works are not yet completed, and 
it will be probably another couple of months before the 
remainder of the line will be open for traffic. } 
Arrived at Clowne, a Midland engine took over the haul- { 
age and conveyed the party to the “town of the twisted 
spire.”” | 
The Lancashire, Derbyshire, ard East Coast Railway com- 
mences at Chesterficld, which town 1s approached by a viaduct 
over the M.S. and L. Railway and over the Midland Railway, 
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DERBY, AND EAST COAST RAILWAY 


cast iron columns filled with Portland cement concrete, and 
carried down below the bed of the river to the hard red marl. 
The spans are 115ft. centre to centre. The flooring consists 
of cross girders and rail bearers with buckle plates, the whole 
being covered with a special preparation of asphalte. On each 
side of the river spans are brick arches, there being thirty-nine 
on the west side and twenty on the east side. The piers of these 
arches in all cases go down a depth 
of from 20ft. to 30ft. to the solid 
marl, except in six instances, where 
the foundations are carried on a 
series of piles. Many interesting 
relics have been found in the course 
of the excavation, including the 
antlers of red deer got from a depth 
of over 20ft., showing that the 
Valley of the Trent has gradually 
got filled up by alluvial matter. 
At present the line terminates in an 








consisting of one span of steel girders 115ft. over the Midland 
Railway, and two spans of steel girders over the M.S. and L. 
line. Of this viaduct we reproduce an engraving, which we 
published with others on this new line some time ago. The 





easterly direction by a junction with 
the Great Northern and Great 
Eastern joint line, about a mile 
from Lincoln, but the company 





has running powers into the stations 








rest of the viaduct consists of seven brick arches, varying in 
Spans from 58ft. to 30ft. The height from the foundations | 
to rail level is about 63ft. Shortly after leaving Chesterfield 
a very heavy cutting is met with. At the deepest part it is 
65ft., and contained about 300,000 cubic yards, a large part 
of which was in hard rock. The next work of any import- 
ance is the Duckmanton Tunnel. This is a short tunnel, | 
about 500 yards in length, and would not merit any special | 
reference except from the difficulties which were experienced | Warsop station, which may be called the commencement of 
on account of the old coal workings which run through this | the Dukeries district. Between this point and Tuxford there 
strict. | are numerous bridges, but none require any special reference. 
About five miles from Chesterfield the line is carried over | At Tuxford, however, exchange and storage sidings of con- 
the Bolsover Valley by a viaduct, consisting of eight semi- 


. | siderable magnitude have been laid down for the purpose of 
circular arches 35ft. span, the height of which is 80ft. from dealing with the coal traffic destined for London vid the 






GOODS ENGINE, LANCASHIRE, DERBY, AND EAST COAST RAILWAY 


of the Great Northern and over the 
joint lines at Lincoln. 

Returning to Langwith Junction, 
the line takes a northerly direction, 
and is about twelve miles in length, 
its present termination forming a 
junction with the Manchester, Shef- 
field, and Lincolnshire Railway near Beighton. The earth- 
work on this portion of the line is very heavy, and the 
cuttings for the first five miles are in almost solid rock, the 
roads being carried over the cuttings in many cases by flying 
arches. Shortly before Clowne is reached, and near Welbeck, 
the line is carried over the picturesque valley by the Mark- 
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land Grips Viaduct, which is constructed of stone, and con- 
sists of six semicircular arches. The only work of any 
importance beyond the heavy cuttings between Clowne and 
the terminus at Beighton is the Spinkhill Tunnel. At 
Beighton @ short extension will be made so as to join the 
Midland Railway, with a view to the exchange of traftic with 
that line as well as with the Manchester, Sheftield, and 
Lincolnshire Railway. 

In addition to the main line and Beighton Branch above 
described, there are several colliery branches. Mr. R. Elliott- 
Cooper, M.I.C.E., is chief engineer of the Lancashire, Derby- 
shire, and East Coast Railway, and conjointly with Mr. John 
Wilson, engineer of the Sheftield District Railway. The 
contractor of the Sheffield District Railway is Mr. C J. 
Wills, and the contractors of the Lancashire, Derbyshire, 
and East Coast Railway are :—Chesterfield to Warsop (Con- 
tract No. 1) and Beighton Branch (Contract No. 2) Langwith 
to Beighton, Messrs, Baldry and Yerburgh ; and Tuxford to 
Lincoln (Contract No. 4), Messrs. Price and Wills. 

Leaving Chesterfield at an early hour, the party, numbering 
about 130, proceeded vid the Midland line, to the real objec- 
tive of the whole journey, viz., the town of Sheffield. At 
Atterclifie, a suburb of that town, which has been not inaptly 
described as a town in which every second house is a chimney, 
the cutting of the first sod of the 94 miles of the new line, 
which is to place the Great Eastern Railway in direct con- 
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AMERICAN ARMOUR PIERCING PROJECTILES 


nection with the home of the cutlers, was performed by the 
Duke of Norfolk. 

In our anticipatory notice of last week, the value of both 
the large and small railways to the public was so clearly set 
forth as to require no further comment. Afterluncheonatthe 
Albert Hall the party returned to London by the Midland 
Railway, exceedingly well pleased and interested in their 
journey and with the admirable and hospitable arrangements 
made for their comfort and convenience. 








NEW ARMOUR-PIERCING PROJECTILES. 





We have had for some time past photographs of projectiles 
which have obtained remarkable results in the United States. 
We have been waiting for further information, but think it 
well now to give what we possess on the subject. They are 
made by a process worked out by Isaac (G. Johnson, of 
Spuyten Duyvil. The projectiles tried were Gin. ones, 
weighing 1001b. each. Fig. 1 represents a projectile fired on 
April 30th last. The photograph here copied was taken of a 
shot after it had perforated a Tin. reforged Harveyised steel 
plate of Carnegie’s make. Figs. 2 and 3 are of a solid steel 
projectile fired on September 10th last, which struck a 10in. 
reforged Harveyised Carnegie steel plate with a velocity of 
about 2554 feet-seconds, and perforated it completely, after- 
wards passing through 12in. of oak and skin, and burying itself 
8ft.in the earth. A piece was broken off the base, as shown in 
Fig. 3. The projectile in each case was fired with an iron 
cap on the pivot. Objections were raised as to the pro- 
bability of this cap interfering with the shooting of 
the gun. This, it is stated, is not the case. The cap is 
said to be of peculiar form, and Mr. Johnson has, in our 
judgment, if correctly reported, talked a certain amount 
of nonsense about its effect on the shooting. However this 
may be, he has without doubt produced an extraordinary 
projectile, though we are not able to speak definitely as to its 
powers as compared with the Wheeler-Sterling shot because 
they have not been fired under precisely similar conditions. 
The wrought iron cap favours direct presentation greatly, 
but we cannot say exactly to what extent. The cap has not 
been adopted in England hitherto in spite of its success, 
because it has not proved useful for oblique impact, and at 
the present time very few ships have armour with the treated 
face, against which the cap is valuable. It may no doubt 
prove worth while eventually to adopt the cap. It is desirable 
to try the Johnson shot without the cap to learn its powers 
for the very many conditions when the cap is useless or even 
prejudicial. Without being able to speak positively, however, 
as to the degree of excellence, we cannot doubt, as we have 
said, that Johnson’s shot is one of extraordinary quality. 
Although Fig. 1 shows a very inferior result to Figs. 2 and 3, 
we lay great stress on it as a proof that the latter do not 
represent a single result such as cannot be reckoned on and 
reproduced, 





ORDERS have been given to the Prussian railways to 
stop, until further order, all extensions of oil gas plant for lighting 
railway carriages, in view of the intended introduction of acetylene 
for this purpose. ‘The Minister of Public Works is of opinion that 
the existing gas cylinder arrangements are large enough to be 
applied to the use of acetylene, | 





A MODERN SILVER-LEAD SMELTING PLANT.* 


By L. 8. Austin, Denver, Colorado. 
(Concluded from paye 511.) 

Saupling and Handling.—We come now to the question of 
sampling and handling of the ores. Upon sampling, some of the 
ores, awaiting settlement, must be reserved, each lot separately. 
Then, when released for use, they are distributed and layered or 
bedded at the appropriate bins. Where the sampling is duplicated 
the mill becomes more complex. All ores are properly passed over 
a grizzly to the main crusher, a precaution which has its advantage 
in wet or freezing weather, or when the ore is of such a nature 
as to be likely to clog the machinery. In some cases it is more 
| economical to keep it away from the machinery altogether. The 
elevating of this crushed material to command the automatic 
sampler depends for its success upon a strong and thoroughly con- 
structed endless elevator, to which plenty of height should be 
given. The requirements for reliable automatic sampling are as 
follows :—(1) The aliquot portion should be taken from the entire 
stream of ore; (2) this portion should be taken out as frequently 
as possible ; (3) it should be taken evenly from all parts of the 
stream ; (4) the stream should be a regular one, or at least should 
fluctuate in a regular or gradual manner; (5) the aliquot portions 
taken out should be mixed together before turther subdivision or 
cutting down ; (6) the re-crushing of the ore should proceed as its 
quantity is reduced, so that the ratio of the largest rich piece to 
the weight of the whole shall not exceed a specified limit ; (7) the 
machinery should be as simple as possible, that it may be easier to 
clean up, and that there 
may be consequently less 
danger of ‘‘ salting ” succeed- 
ing samples. Commonly the 
sulphide ores are crushed at 
once to their final size pre- 
liminary to roasting, since 
they require no further treat- 
ment, and are more accurate- 
ly sampled when so fine. As 
a general rule, all the ore of 
the sampling mill should be 
drawn from shoots, on the 
principle that from the time 
it is dumped over the grizzly 
it is not to be shovelled up 
until it reaches the furnace. 
From tke sampling shoot it 
is to be transferred to the 
storage shoot, thence to go to 
the roasters or to the maiz 

ore-bins, as required. 

For the horizontal transfer 
of materials the writer favours 
the use of a tramcar of good 
size, holding at least 2000 Ib., 
the loaded car travelling on 
a slight down - grade, the 
wheels—set close together to 
facilitate swinging on the 
turn-plate—having long and 
well-designed bearings and 
broad rims to the flanges. 
With a rate of travel of 200ft. 
per minute, on a straight 
track, a considerable distance 
can be speedily covered, and 
curves and turn-plates should 
be avoided as much as possi- 
ble. Accordingly the storage 
area should be covered with 
long and narrow bins, say 
200ft. by 15ft. each, with a 
central track, which will permit a side-dump car to cover 
the entire space pretty well. As the crushed sulphide ore 
is to be layered or bedded also, it is a question whether the 
conformation of the ground will permit it to be so stored as to 
deliver at hoppers on top of the roasters. One man is often 
selected to attend to charging the roasters, and, where they are 
not too numerous, has time enough to shovel up all the ore needed 
and to charge it to the hoppers. Besides the material already 
enumerated, there remains much which has to be returned from 
the slag floor, viz., part of the slag, the matte, the barrings, and 
perhaps the flue-dust. The inclined elevator, so much used in 
this connection, seems out of place, since it neither takes the slag 
from where it is made, nor delivers it to the place where it is to 
be used. This can evidently be done with the vertical elevator, 
since a track laid to any part of the dump can connect with it, 
and on the floor above the load goes at once to its appropriate 
furnace. The same clevator, going to a higher level, also enables 
a higher track to convey the matte at once to the crushing 
machinery in preparation for roasting. All materials of the charge 
may be brought to the furnaces by means of tramcars of 2000 lb. 
capacity. The tracks run into the bins or alongside the railroad 
cars, and are arranged to ensure convenient loading at all points. 
Under the method of using large charges, but little re-handling is 
done at the weigh scales, At the ore bins perhaps the following 
plan might be used: The bottom of the bin to be a movable one, 
arranged something like the bed of a gravel wagon. The ore drops 
through a movable hopper at ‘the front edge of the movable floor 
into the charge car, thus avoiding the shoveling, which constitutes 
so large a portion of the work. 

Having arrived at the furnace with the charge, it would seem 
that it would be well to conform to recent practice, and to charge 
everything into the furnace without re-handling. But at this 
point we have to pause and consider. It will be recalled by some 
among us that in the older practice of ten or fifteen years ago, 
with small and low furnaces, a good deal was thought of the skill 
of the feeder in nursing his furnace, feeding for a tuyere, and 
adding the various correctives considered at that time necessary 
for the welfare of the furnace. Can this, with our present large 
and high furnaces, be a thing of the past / It is not so considered 
by some of our metallurgists, who have not changed their ideas in 
this respect. While a furnace is in good condition, with no wali 
accretions and no consequent over-fire, with a low fuel charge to 
help out matters, the need of such feeding is less apparent. In 
the writer’s opinion, however, it must be admitted that careful 
and proper distribution of the fuel and materials of the charge 
means better, smoother, and more continuous running of the fur- 
nace, and a slower development of the evils we wish to guard 
against. Evidently, if the materials are properly proportioned 
and properly fed to the furnace, we may hope that the work below 
can be made to conform, with expectation of favourable results, 
Incorrect feeding and charges, on the other hand, cannot fail to 
show their bad results as soon as they come down, 

Height of furnace.—As regards the modern lead blast furnace, 
the tendency is continually to increase its height, with the idea of 
improving its reduction; and this—with the precautions mentioned 
above—is measurably true. The high shaft is certainly harder to 
reach, to clean off, to run down, and to start up; but with long 
campaigns such considerations cut but little figure. It is rather 
with oxidised zinky ores, where high fuel seems indicated, that 
accretions rapidly form, and stops are accordingly frequent. 

Water jackets.--The water jackets of our furnaces still leave 
much to be wished for. If of cast iron they are liable to crack at 
any time ; and even when of the more expensive steel or wrought 
iron they may burn out at some corner, and thus stop the opera- 
tions of the furnace until replaced or repaired. The old brick 
bosh, now entirely supplanted by the water jacket in iead smelting, 
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was effective in retaining the heat, and worked smoothly when hot 
burning out. The writer has often thought that, with boshes made 
up as in the recent iron blast furnaces, the water jackets, with their 
larger absorption of heat and their annoyances of cracking, could 
be avoided. This appears not impossible, now that the type of 
slag to be used within them, being more siliceous than formerly is 
less corrosive in its action on brick. coe 

Air leaks.—The air leaks about the furnace, at the Various 
openings and joints, and especially at the tuyere sacks, leave much 
to be desired. These are defects of mechanical construction, which 
could be remedied without difficulty, but, perhaps, at the expense 
of facility of handling when it is, for any reason, necessary to stop 
the furnace. Such stops, however, are becoming less frequent 
with improved machinery, and especially with the duplication of 
such parts of the plant as are liable to accident or need repair, 
With spare engines, spare boilers, and spare pumps, stoppage may 
be reduced to a minimum, and the small margin sometimes left 
between profit and loss may be saved. 

Blowers. —As regards biowers, the almost universal practice has 
been to use the rotary blower, They have, certainly, done very 
good service ; and the modern rotary blower has been so carefully 
made as greatly to reduce its ‘‘slip,” though the extended sur. 
faces of contact are still there, and leakage of the air backwards js 
inevitable, and especially considerable at the pressures now pre. 
vailing. The writer has long held the view that the cylinder 
blowing engine is the proper one for the lead blast furnace, since 
the air joints of piston and cylinder are those of actual contact 
and the metallurgist may count on his cubic feet of air, whatever 
his pressure. This has not heretofore been so evident in such 
work ; but with tighter joints, and by comparison with the 
analysis of furnace gases and the amount of fuel used, discrepancies 
show themselves otherwise not to be accounted for. A whole set 
of purported data respecting the air used and the performance of 
the blast thus becomes useless ; for example, deductions as to the 
increase or decrease of the tuyere orifice, its pointing in a given 
direction, the amount of air entering the furnace, Xc., are vitiated, 

The hot blast in lead smelting.—Since the gases at the throat of a 
normally working lead blast furnace contain about 4 to 6 per cent, 
of CO, mingled with some 14 to 18 percent. of CO, and 75 per 
cent. of nitrogen, and since these gases are further diluted with 
air which enters at the charge door, any endeavour to use them in 
combustion is out of the question. There remains, then, the alter. 
native of heating the air-biast externally :—(1) Bythesleg. (2) by 
externally heated blast stoves. (3) By regenerative stoves, heated 
with oil or preducer gas. (4) By oil residuum, either (+) in a receiver 
or stove in which combustion of the oil, gas, and air is ¢ffected; 
or (/) by oil jets at each tuyere. Mr. Herbert Lang has attempted 
the heating of the blast by means of hot slag, and claims to have 
obtained by this means a temperature of 500deg. Fah., which is 
mych below the temperature considered necessary in iron practice, 
Whether an apparatus arranged like the slag-heated boilers at 
Broken Hill, Australia, would prove effective in air heating, is a 
question to be solved when it is conceded that the hot blast will 
prove an advantage in the treatment of lead ores. The pistcl- 
pipe and other hot-blast stoves, where the heat is communicated 
to the air by transmission through pipes, are expensive and liable 
to leak at the joints, and, because of the thickness of the pipes 
necessary for durability, are anything but efficient. It has been 
suggested by Dr. M. W. Iles that the flues leading away from the 
roasting furnaces afford an important source of heat, since in this 
case the gases issuing from the furnace may have a temperature 
as high as 1000 deg. Fah., while at the stack they still retain 
600 deg. Fah. Air-pipes placed within the flue would absorb a 
portion of the heat, at the same time cooling down the issuing 
gases, which in their highly heated condition are carrying away 
value from the roasting ores. Other methods of utilising this 
waste heat, such as we are familiar with in connection with 
puddling furnaces, could also be applied. 

The hot-blast stove of Nesmyth, of the Colorado Ironworks, ope- 
rated a year agoat the Omaha and Grant Works, at Denver, has 
given promise of success, with such improvement in proportions as 
will be suggested by further experience. It consists of a cylindrical 
brick-lined receptacle, in which oil is burned in conjunction with 
one-fifth of the air, thus heating the remaining four-fifths needed 
for the blast. The products of the blast which enter the fur- 
nace are then a large proportion of air, mingled with some nitrogen 
and with CO.,, in case of the combustion of the oil. Its effect then 
would be to diminish the intensity of combustion, but with an 
increased production of CO, as the result of the reaction between 
the CO, and the incandescent coke. That this would be objection- 
able in lead smelting one cannot say. Experience might prove it 
to be a great advantage. Immediately at the tuyeres, its effect 
ought to be to prevent the troublesome crust which so often forms 
upon the surface of the lead, and which is so detrimental to the 
working of the furnace. We would watch with much interest 
experiments in this line. Dr. W. L. Austin advocates, in his own 
specialty of pyritic smelting, the burning of a jet of oil at each 
tuyere. The products are much the same as in the Nesmyth 
apparatus. The apparatus is certainly very direct, simple, and 
inexpensive ; and, provided combustion can be completed before 
entering the furnace, it should give results as good as those of 
Nesmyth. 

The separation of matte from slay.—This is a matter which we 
could wish were more thoroughly settled among metallurgists. ‘Iwo 
methods, the separating-reverberatory and the large transfer pots, 
are rather suited toa plant of several furnaces than to a single 
furnace, where the Mathewson slag trap, the fore-hearth, or the 
settling pot are still in use. In favour of the reverberatory it is 
strongly urged that the time during which the slag reiains en- 
tirely liquid permits the thorough separation from it of all globules 
of matte and lead. By any other method the separation has to be 
completed during the short time the slag remains liyuid, and this, 
too, with the formation of a considerable share of foul slag, which 
has to be returned to the furnace for re-melting. ‘The latter is not 
necessarily considered a drawback, as metallurgists favour the 
re-smelting of considerable quantities of slag, often to the extent 
of 40 per cent. of the charge, in our Western practice. Whether 
the time will come when ores will be smelted with a low fuel in the 
blast furnace, and all the slag thus formed re-treated in a rever- 
beratory of the type of the Argo copper furnace, is a curious specu- 
lation. We are certainly beginning at something which looks a 
little like it. 

The slag dump.—The slag constitutes 70 per cent. of the 
charge, so that the materials put into the furnace—ineluding coke 
—are to the slag as 115 to 70. Hence these materials should be 
handled—as they are—with so much greater ease than the worth- 
less material ; and this consideration takes the precedence. It 
seems strange, however, that so much care should be taken to 
Jocate conveniently the place of deposit of that worthless material 
the dump. A modern plant ought to provide for a cheap and 
easy method of slag disposal in place of, as is sometimes the case, 
the slow transfer by hand to the edge of the dump. ‘The neatest 
method of effecting this is, again, with the assistance of the 
elevator, in this case large enough to hoist a slag truck, such as 
that used at the Omaha and Grant Works, at Denver, and now 
made by the Colorado Ironworks, of the same place, his truck, 
having been raised to thehigher level, runs away upon a descending 
grade until it reaches a bank or edge of a hill, at the right or 
left of the furnaces, where, turning a curve, it comes back, still 
descending, the track thus forming the edge of the dump, any- 
where along which the contents of the pot can be discharged. 
‘The man in charge now drops the train farthor back to the point of 
filling, ready for use once more. Any animal power is thu: 
dispensed with ; the height gainod by the clevator being sufficient 
to insure all forward movement. Such arrangements preclude all 
anxieties as to dumping room; while a small space, reserved 
immediately at the front of the furnace, is used in case the elevator 
should are repairs. Dr. M. W. Iles, in a private communication 





* “Transactions” of the American Institute of Mining Engineers, 
Colorado Meeting, September, 1896, 


on this subject, says:—‘‘ Other good and practical methods 88: 
gest themselves, For example, removing the slag in pots arrange 
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, as practised at the Arkansas Valley Smelter, at Lead- 
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- a compressed air locomotive, which possesses advan- 
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tage degree of perfection by H. K. Porter, of Pittsburg, Pa. 
for this might be used an electric motor, in conjunction with a 
trolley system. In certain favoured localities, where the slag could 
be removed by granulating in water, it could be conveyed to some 
central locality, and thence, by a simple and inexpensive bucket 
hoist, placed in open cars, removed from the works and used for 


railroad ballast, thus bringing an income tothe company. Extreme | 


caution should be used to thoroughly separate the matte from the 
slag before granulating. 

Yurd-jloor.—To cover the surface in front of the furnaces with 
cast iron plates is a precaution not to be neglected, even though 
The ease of keeping clean and of moving - about 


expensive. 
arger slag 


quickly compensates for the expense ; and, moreover, 
pots can be used, 
Roasters.—In spite of the cheaper roasting claimed for the auto- 


matic roasting furnaces, the long bedded roaster still holds its own, | 


and those works using the automatic roasters retain and use the 
former, notwithstanding their enterprise in adopting, and skill in 
handling, the latter. In fact, where it is desired not only to dry 
roast, but also to slag the product, it is hard to improve upon a 
furnace where a continually increasing heat is so skilfully supple- 
mented by the care of the urnace man. With ores particularly 
suited to dry roasting the case is different ; and in this sphere the 
automatic roaster is unexcelled. A large class of ores, Jeady and 
containing zinc, lend themselves however, to the operations of the 
long roaster as to no other. How future improvements in roasting 
will modify these ideas it is difficult to say. Certainly the cost of 
roasting has been reduced to a very low figure ; and the product 
may be eventually so bricked or agglomerated as to remove every 
objection to such methods, There is here an inviting field for 
invention. 


Roofs.—In these drier regions of the West, with infrequent 


steam locomotive, and which has been brought to a | 
Or | 


was doomed to urge on his wild career. The Postmaster- 
|General might be expected to know something of tele- 
graphy, and he was afraid that there were certain officials 
| of the Post-oflice now in the room who were wondering whether ech 
would deal with the subject. He had, however, made up his mind 
| that there was one subject he must avoid, and that was electricity. 

He felt, however, the great honour that had been done him in 
| placing him at the head of a great scientific department, many of 
the members of which were also members of the Institution of 
Electrical Engineers. 

The Marquess of T'weeddale then proposed the toast of the 
‘Institution of Electrical Engineers,” coupled with the name of the 
President, Dr. John Hopkinson. He thought that the work 
of proposing the toast should have fallen to one who had 
devoted his life to scientific research. He might mention that 
the first telegram he ever received notified the outbreak of 
the Indian Mutiny in 1857. He believed that it was owing to the 
establishment of the electric telegraph that the lives of many of 
our soldiers had been saved. He was proud to occupy the position 
which had been held by Sir John Pender, and had now 65,000 miles 
of submarine telegraph cable under his control. 
| Dr. John Hopkinson, in replying, said that he felt that the work 

of engineers had not been entirely beneficent. They bad, if he 
might say so, diminished the area of the world by facilitating 
communication, This diminution, he thought, had been in the 
ratio of 1 to 1000. Can this be regarded as an improvement? The 
telephone, the younger sister of the telegraph, had assisted greatly 
in this work. He then alluded to the power running to waste in 
the large waterfalls. He thought in the future this power would 
be largely used, and the power now wasted in the Falls of Niagara 
was greater than that produced by all the coal used in the world. 
Would the commercial supremacy of the British Empire still be 
maintained in the future’? This was a problem which he could not 
solve, 








rains, drainage becomes less important ; still, during wet weather | 


the disposal of water becomes sufficiently troublesome. The ores, 


when bedded, should be protected by suitable roofs, since sudden | 


snows aud rains so change the nature of the charge as to affect 
appreciably the cleanness of the slag. On the main furnace and 
other roofs, the bay or saw-tooth system of roofing can be used to 
advantage, and water which pours down upon the men and upon 
the retaining walls, as is so common, can be led to the valley of the 
roofs, and thence by proper down spouts to the ground or drain. 
The gutters can be underlaid with steam pipes, to melt the accu- 
mulated snow or ice which forms in such places; and there will 
thea be no question of keeping the buildings well drained, and free 
from danger of overflow. 








DINNER OF THE INSTITUTION OF 
NLECTRICAL ENGINEERS. 


THe annual dinner of the Institution of Electrical Engineers was 


THE 


held on Wednesday evening, the 25th inst., at the ‘ Criterion,” | 


Piccadilly-cireus, 

De. John Hopkinson, F.R.S., the president of the Institution, 
was in the chair, and he was supported on the right by his Grace 
the Duke of Norfolk, K.G., Postmaster-General, and on the left 
by the Marquess of Tweeddale, chairman of the Eastern 'l'elegraph 
Company, and the following guests were present at the high 
table :—Mr. Spencer Walpole, Prof. J. Dewar, F.R.3., R.I., Rear- 
Admiral Wharton, U.B., F.R.S., Captain W. de W. Abney, 
R.E, C.B., F.R.S. (president of the Physical Society), Sir W. H. | 
White, K.C.B., F.R.S., Mr. W. H. M. Christie, M.A., F.R.S, | 
(Astronomer Royal), and Dr. E. D.C.L., 
(foreign secretary, Royal Society). 

During the dinner Mr. Thomas’ band played a selection of 
music, and the decorations of the room were very tasteful. Many | 
of the members, however, seemed to object to the use of in- 
candescent lamps, which were laid upon the tables among the | 
floral decorations, as the light from these lamps appeared some- | 
what dazzling to the eyes, The ices were made in the form of | 
Leclanché cells, and described on the bill of fare as Bombe 
electrique; they were served on a vessel having the form of a | 
swan appearing to be cut out of a block of ice. 

After dinner the President gave the toasts of ‘‘ Her Most Gracious | 
Majesty the Queen” and their ‘‘ Royal Highnesses the Prince and 
Princess of Wales, and the other members of the Royal Family.” 
Prof, Ayrton, F,.R.S., then gave the toast of ‘‘The Learned and | 
Engineering Societies,” coupled with the names of Dr, E. Frankland, | 
D,.C,L., LL.D., F.R.S., and Mr. John Wolfe Barry, C.B., F.R.S., and 
remarked that the juxtaposition of the two adjectives learning and 
engineering had caused him some little doubt as to whether it was 
intended to draw a line of distinction between learning and 
engineering, or whether the two adjectives were merely of quality 
and not of distinction. No doubt, however, it was a distinction to 
belong to either of the societies with which the toast was coupled. 
He then pointed out that the Royal Society and the Institution of 
Civil Engineers were both very powerful bodies, and he might | 
perhaps be allowed to sketch the character of two other societies. | 
‘The first was the Physical Society, which had quitted Burlington | 
House some time ago, and gone to Kensington. He might term 
this the career of the boy. On the other hand, the Institution cf | 
Electrica] Engineers had, during its existence of twenty-five years, 
enjoyed the protection of its pareat in Great George-streect. It 
might shortly, however, be ready to start upon its honeymoon, | 
and he hoped it would receive the blessing of its parent. The two 
societies to which he had alluded as children were now engaged in 
joint activity for the advancement of science, 

In responding to the toast, Dr. Frankland said that the Royal 
Society was proud of her children and grandchildren. Many pro- 
minent members of the younger societies were also fellows of the 
Royal Society. He then alluded to some remarks in Pepys’ Diary, 
where the author states that Charles I]. thought the Royal 
Society did not seem to get on well, as they were only weighing air. 

Mr. J. Wolfe Barry, in replying for the Institution of Civil 
Engineers, said he believed there was no unpleasant antithesis 
between learning and engineering. He should not like to think | 
that Professor Ayrton knew nothing of engineering, nor did he | 
believe that engineers were ignorant of learning. They could 
not neglect the work of the past or of the future, and it was diffi 
cult to predict the great things that were no doubt in store for the 
younger members in the future, The number of engineering 
societies was now very great. There were about 6000 members of | 
the Institution of Civil Engineers, about 2000 members of the | 
Institution of Hlectrical Engineers, and about 3000 members of the | 
Institution of Mechanical Engineers, making an army of 11,000, | 
although it was true that certain persons were members of two or 
more of the societies. As President of the Institution of Civil 
Engineers, he would only say what pleasure it had given that body 
to assist any other kindred associations in their work. Professor 
Ayrton had described the Institution of Electrical Engineers as a 
daughter, and he thought that that gentleman was about to ask 
that she should be given a dowry. He could, however, hold out 
no hope that this would be done. 

Mr, Alexander Siemens then gave the toast of ‘Our Guests,” 
coupled with the name of his Grace the Duke of Norfolk, K.G., 
P.M.G, Learning and engineering were no doubt very necessary, 
but there was also the question of finance. He thought the name of 
Sir John Pender should not be forgotten, as he had so materially 
assisted in telegraph construction. 

The Duke of Norfolk, in responding for ‘‘'The Guests,” said he 
was a little bewildered by the delicate duel between learning and 
engineering. He represented neither, and he feared that he 
was absolutely deficient in learning of any kind. Still, he 


Frankland, F.R.S. | 








| thousand yards of twine are made every day. 


WAGES IN GERMANY. 





WE rccently referred to a remarkable letter which appeared in 
The Standard of November Ist. We have received some inquires 
regarding the letter, and therefore we now reproduce it in our 
columns, So far as we are aware it has elicited no reply in the 
columns of our contemporary. 


Sir,—Readers of Mr. Earnest Williams’s much-discussed book, 
‘‘Made in Germany,” may have been alarmed by the statistics 
given in it, which show how fast German compstition is gaining 
the advantage over other countries’ industries. The fact of this 
overwhelming progress may, at first sight, appear to be quite to the 
credit of German superior skill and workmanship, based upon 
a better education at public schools and univerzities. Mr. Williams, 
at least, insists that this is the principal reason. But, even if the 
workmen of other nations were quite as skilled, and the products 
of their manufactories quite as good, as these of Germany, the 
Germens would, all the same, beat their competitors. 

Take, for instance, the steel and iron manufacturing trade, 
| which is quite an English speciality. How is it that even in this 

trade German competition is growing dangerous? Everybody 
knows that it is done by the cheapness of manufactured goods ; 
if two things are equally well made, the purchaser will buy the 
cheaper one. How is that cheapness possible ? An inspection of a 
German factory would easily explain the matter, and the result of 
the examination would be the appalling fact that the articles may 
| be cheap for the buyer, but dreadfully expensive for the seller or 
manufacturer; that cheapness is obtained at the expense of 
the moral and physical strength of a nation, by a ruinous and 
scandalous system of making use to the utmost of the time 
and strength of the working classes. Would it not be better 
that the whole trade of a country should be ruined, than to see 
an immense proportion of its population reduced to the condition 
of slaves! Look at the British workman, and compare him with 


| a German of the same class, and you will see the blessings of that 


system ! 

Let me take the example of a flax-spinning factory in a small 
town of Southern Germany. There are 320 labourers employed in 
it, of whom 110 are male and 210 female. Among the first are 
included twelve boys from 14 to 16, and among the latter thirty 
girls from 14 to 16. As regards wages, the men are divided into 
three classes, according to their age: those aged from 16 to 20 
earn Is, 6d.; those from 20 to 28, 1s. 9d. ; and those from 26 to 50, 
2s, a day, or 9s., 10s. 6d., 128. a week. A boy gets 11d. a day, or 
5s. 6d. a week. The women, too, are divided into three classes, 
not according to age, but to the kind of work they do. They are 
aged from 16 to 40. The average wages for those doing rough 
work are from ls. to 1s. 3d., for finer work ls. to 1s, 4d., and for 
the finest ls, 6d. a day. The very best man-labourer can earn 2s., 
and the very best woman-labourer Is. 9d. a day, or respectively 
12s. and 10s. 6d. a week. These are shameful wages, considering 
the long hours they have to be at work—viz., from six o’clock till 
twelve o'clock, and from one o'clock till six o'clock in the evening 
—eleven hours a day, the wages for one hour’s work being thus, 
for the best paid, a trifle more than twopence. Three hundred 
From these wages 
3s. are taken cff every month for insurance against accidents, and 
for old age. The life which those people lead is the most wretched, 
the food they get is scarcely good enough for dogs, and their 
morals are of the lowest. 

The labourers in this and other manufactories in the town come 
from neighbouring villages, and when you consider that the strength 
of a country lies in a sound agricultural population and in a sound 


| family life, and that thousands of peasants every year are taken 


away from the plough and swallowed up by factories, the increase 
of naticnal wealth and the progress of the manufacturing trade 
can scarcely be considered a blessing for a nation. What is the 
good of a few thousand individuals becoming enormously rich at 
the expense and by the misery of millions? Who is to look after 
the children at home, if man and wife have to work in factories ? 


| And what will the offspring be like of those who do not even get 


enough of fresh air? Look at their pale, haggard faces, worn out 

by misery and vice! The English labourer is a free human being, 

the German one is a slave, a working machine. Woe to a country 

where those who ought to be free citizens are reduced to slavery ! 

National bealth is national wealth !—I am, Sir, your obedient 

servant, JULIUS WEINMAN. 
Urach, October 31st, 








THE GLASGOW AND WEsT oF ScOTLAND TECHNICAL COLLEGE.— 
A special course of four lectures on the ‘Design and Construction 
of Motors for Auto-cars, or Self-propelled Carriages,” will be given 
in the Scienco and Arts Buildings, 38, Bath-street, by Professor 
Watkinson, Wh. Sc., M.1.M.E., M.1.E.E., A.I.N.A., on Thursday 
evenings, at eight o'clock, commencing November 26th. Fee for 
the course, 5s. The lectures will be fully illustrated by wall dia- 
| grams and limelight views, and they will deal with the problems 
| involved in the design of motors of minimum weight, and with the 
| methods of preventing vibration in such motors. The relative 
| merits of gas engines, oil engines, and steam engines working in 
| conjunction with water-tube boilers will be fully discussed, and 
| some reference will be made to other possible motors for the pro- 
| pulsion of carriages, cars, kc. ‘This course will be followed by a 

special course of lectures dealing with the latest improvements in 

the efficiency of engines and boilers for land, marine, and loco- 
motive work. These short courses are especially intended for those 

who have not time to attend full courses, and who wish to obtain a 

knowledge of the latest developments in these imvortant branches 
of engiaccring, 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Marine type of engine for waterworks.—The marine type of engine, 
with vertical inverted cylinders, is finding favour for very many 
classes of work, including electric light plant, electric railway 
plant, mill engines, and pumping engines. A mill engine of this 
type was recently described in these ‘‘ Notes,” and a triple- 
expansion engine of the same type has lately been built for the 
Buffalo Waterworks. It has a capacity for raising 30,000,000 
gallons of water 200ft. high every 24 hours, ‘There are three 
cylinders side by side, 37in., 63in., and 94in, diameter, all of 5ft. 
stroke, and each cylinder is connected directly to a single-acting 
plunger pump, 42in. diameter and 60in. stroke. Four Sin. rods 
connect each crosshead with the plunger. The speed is 2v revolu- 
tions per minute, giving a piston speed of 200ft. per minute. 
Connecting-rods from the crossheads drive a 2l}in. main shaft 
carrying two 30-ton fly-wheels. The bed-plate is 40ft. by 2:ft. 
The cylinders have steam jackets, and there are two receivers or 
reheaters between the cylinders. The steam pressure is 1601b. at 
the high pressure cylinder, and 8 lb, at the terminal of its 
course. The steam valves are of the Corliss type, and each 
cylinder has independent valve gear, with an adjustment by which 
the valves can be run at full stroke. This enables the cut-off to 
be varied for each cylinder, while the engine can be run with one, 
two, or three cylinders. There is a direct connected air pump 
33in. by 60in., and two boiler feed pumps 34in. by 60in., all driven 
from the low-pressure crosshead. Each pump has 208 suction 
valves and 208 discharge valves, all of hard rubber, 4in. diameter, 
the valve seats and guides being of bronze. The valve area is 
1560 square inches of effective opening, or 112 per cent, of the 
plunger area, The engine produces l-horse power to 14 Ib. of coal, 
and is guaranteed to raise 140,000,000 lb. 1ft. with 1000 lb. of steam 
at 160 !b. pressure. 

Compressed air on warships.—On the dcuble-turreted monitor 
Terror, of the United States Navy, compressed air power is used 
for turning the turrets, working the guns, and operating the 
steering gear. This power has been adopted because a leak in 
the pipes is not dangerous, and no exhaust pipes are required, 
as with both steam and bydraulic power. There are two air- 
compressing engines, which, s.ngly or together, can supply sufficient 
air, at a pressure of 125 lb. per square inch, to operate both turrets. 
There is in each turret a turning engine of 4U-horse power, with 
cylinders 8in. by 14in., while separate cylinders operate the shell 
hoist and rammers. Other cylinders raise and depress each gun, 
and two cylinders control the recoil. The steering gear is fitted 
with an air engine, and also with a 5-horse power electric motor. 
The Terror has been given several trials, and the machinery was 
found to work satisfactorily. On most warships steam-power is 
usually employed for all auxiliary engines, but the presence of so 
many steam pipes is the cause of discomfort and considerable 
danger. Hydraulic power probably comes next to this, and is very 
safe, but somewhat cumbersome, even if light high-speed wheels 
are used. Compressed air and electricity rank higher in point of 
convenience, but electricity is more liable to failure in emergency, 
as under the strain of the shocks of the firing of the guns and the 
blows from an enemy’s projectiles. It appears that as far as 
efficiency goes there is little to choose between them, except that 
the electric motor has advantages where a rotary motion is needed, 
while a compressed air engine would be superior in cases where 
direct hoisting is required. 

Garbage disposal plant.—At Cincinnati a garbage disposal plant, 
on the Simonin process for utilisation of the waste preducts is now 
in operation. The plant covers a site of about five acres. The 
garbage is collected by the city and loaded on the disposal com- 
pany’s lighters, which are towed to the works. At a pontoon stage 
the lighters are unloaded by hand into steel cars of 2500Ib. 
capacity, on a track of 4ft. gauge, all tin cans being picked out 
during this transfer. These cars are run on to an elevated trestle 
over the extractors, and the contents are dumped into chutes. The 
extractors are horizontal cylinders 6ft. diameter and 22ft. long, the 
garbage being loaded on a series of shallow perforated pans, placed 
one above the other on a truck, which can be run into the extractor. 
When the load is in place and the door has been secured, the 
cylinder is pumped full of benzine, and when this has taken up all 
the grease, the solution of benzine, grease, and water is pumped 
to tanks and stills, where the benzine is vaporised and re-condensed 
for further use, while the grease is loaded into cars. Meanwhile 
the solid matter has been dried by steam heat in the cylinder, and 
is then taken out and conveyed to a mill to be puiverised, being 
then packed in bags for use as a fertiliser. The pulveriser is driven 
by an automatic cut-off — with cylinders 12in. by 30in., steam 
being supplied by six tubular boilers. 

Electric light for railway carriages.—On the Pennsylvania Rail- 
road there is now running a car lighted by a combination of 
dynamo — driven from one axle — and storage batteries, on the 
Moskowitz system. A pulley on the axle drives by belting a 
countershaft, from which another belt runs to the pulley of the 
dynamo mounted on the bogie truck. The dynamo is self-regu 
lating for the varying rates of speed of the train, and it is claimed 
that at a train speed of sixty miles per hour the voltage of the 
dynamo is only three volts higher than at a speed of eight miles 
per hour, this result being secured by a patented method of dynamo 
winding. The dynamo does not generate any current as long as 
the speed of the train is below eight miles per hour. To provide 
for the movement of the car in opposite directions, it is necessary 
that the dynamo should generate the current in either direction, 
and to effect this the electric poles are automatically changed in 
accordance with the direction in which the car is moving, so that 
the dynamo generates current at all times when the speed exceeds 
eight miles per hour, no matter in which direction the car is moving. 
This pole-changing device is one of the special features of the 
Moskowitz system. All the time the train is running, and also 
when the train is at rest or moving at slow speed, as in stopping 
or starting at stations, the current for the lights is supplied by 
storage batteries of a special type, which are carried in two wooden 
boxes under the car, and while one set is furnishing light the other 
is disconnected and is being charged from the dynamo. If the 
batteries are first charged sufficiently to furnish light for six 
hours, the plant will furnish light for from ten to fifteen 
hours every night, as long as the car is kept running. When 
put on the side track the batteries are shut off, and the 
stored batteries are ready to furnish light at a moment's notice. 
Owing to the use of the batteries the light is maintained quite 
steadily, there being at no time a direct current from the dynamo 
to the lamps. The car has twelve lights in the body—fixed at the 
lower edge of the clearstory ormansard roof—and one over each end 
platform, also one in the closet where the switch-board is fitted, or 
fifteen in all. No special attendant is required, the brakeman or 
car porter having merely to turn the lights on or off at the switch- 
board. The lamps are of 32-candle power, with short start fila- 
ments and short bulbs. ‘The batteries have 32 cells and weigh 
14401b. in all. The dynamo weighs 3001b. ; 

Tests of a sire-proof floor.—in the Roebling floor system for build- 
ings, arches of wire netting are sprung across between the flanges 
of the floor joists, and upon the arch is laid a bed of concrete. A 
flat ceiling of wire netting and plaster can be laid under the floor 
joists if desired. A test of this system was made recently by the 
Building Department of New York City. The test structure was 
12ft. by 16ft. in area, by 12ft. high. The floor—or rather roof— 
was made of 10in. H beams, 25 lb. per foot, 15ft. 6in. between 
supports, spaced 4ft. apart between centres, with concrete arches 
3in. thick at the crown sprung across the beams, and resting upon 
the netting above mentioned. The concrete was made of one part 
Aalborg Portland cement, two parts sand, and five parts ashes 
from steam boiler furnaces. A filling 2in. thick was placed 
between the nailing sleepers, consisting of a concrete made of 
one part Aalborg cement, two parts sand, and ten parts ashes. 





A flat ceiling was placed under two-thirds of the floor, made of 
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wire netting and lime plaster. The remainder of the floor was left 
unprotected. A grating extending over the entire floor area was 
fixed at about 3ft. above the ground, and on it was placed a 2ift. 
layer of dry hard cord wood, sprinkled with oil, so as to cause it 
to ignite readily. Before the test the central panel of the floor 
was loaded with brick to 150 1b. per square foot. The test was 
begun by lighting the cord wood at 10.6 a.m. The temperature 


was measured and graphically recorded by a Uehling and Stein- 
bart pyrometer. Some of the temperatures recorded are the 
following :— 

Time. Temperature. Time. Temperature. 

10.40 a.m 1100 deg. 1.3 pm. 2050 deg. 

10 ,, 1450 ,, i a coe 2050 ,, 

11.20 ,, 1725 ,, a RO 2125 ,, 

12.0 , 2000 ,, , 2) Gee 2050 ,, 

12.23 p.m 2100 ,, coe .. 2100 ,, 

12.43 ,, 2300 ,, 2.51 4, ee 


At 3.6 p.m. a strong stream of water from a fire engine was thrown 
directly against the underside of the floor. When the structure 
had been sufficiently cooled and the steam cleared so that the 
floor could be inspected, it was found that the ceiling of wire 
netting and plaster had disappeared, but the arches were to all 
appearances uninjured, and the floor sustained its load. The 
maximum deflection of the roof before the water was put on was 
about din. On the next day the load on the roof was increased to 
600 Ib. per square foot, which load was sustained without any 
signs of failure. A comparative test of this system and an ordinary 
Hlat-arch floor of hollow terra-cotta blocks was made in an adjoining 
building, and while the concrete system remained intact the tile 
arch broke, allowing its load to fall through into the building. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Fleming and Ferguson, Limited, engineers and ship- 
builders, Paisley, launched, on brgmeeey 4 last, the Owenabuce, 
being the first of two 1200-ton twin-screw hopper steamers which 
they are constructing to the order of the Cork Harbour Com- 
missioners, 

On Thursday, the 19th inst., Sir Raylton Dixon and Co, 
launched from the Cleveland Dockyards, Middlesbrough, an iron 
and steel steam trawler of the following aig 
100ft. Sin.; beam, 20ft. 5in.; depth, moulded, 11ft. Sin. he 
vessel has been built to the order of Mr. W. H. Johnson, of 
Grimsby, and is of the well-known type of steam fishing vessels, of 
which a large number have been built by Sir Raylton Dixon and 
Co, Triple-expansion engines will be fitted by the North-Eastern 
Marine Engineering Company, Limited, of Sunderland, the 
cylinders of which will be llin., 17in.,and 30in. diameter, by 21in. 
stroke, working at 180 lb. pressure. As the steamer was leaving 
the ways she was named Gleaner. 

A large steel steamer was launched on Thursday, the 19th inst. 
by Messrs. Wigham Richardson and Co., from their Neptune 
Shipyard, Newcastle-on-Tyne, which they are building to the order 
of the Deutsche Dampfschifffabrts Gesellschaft ‘‘ Hansa,” of Bremen. 
The steamer is of steel, and is built to take Lloyd’s highest class. She 
is 430ft. overall length, 524ft. beam, and 314ft. depth, and will 
carry a deadweight cargo of 8000 tons. She also will have very 
comfortable accommodation fora small number of passengers. She 
will be rigged as a schooner. The propelling machinery is of the 
most improved kind, and consists of a set of quadruple-expansion 
engines, self-balanced on the Yarrow, Schlick and Tweedy system, 
supplied with steam from three large boilers fitted with forced 
draught. Both the machinery and boilers are being constructed 
by Messrs. Wigham Richardson and Co. The appliances. for 
working both the ship and cargo are of the most modern kind, and 
include steam windlass, steam steering gear, steam winches, steam 
cranes, electric light engine, &c. &c. As the vessel left the ways 
she was named the Neidenfeis, the ceremony being performed by 
Miss Goldson, of Tynemouth. 

On the 19th inst. Messrs. Ropner and Son launched the second 
of their ‘‘ trunk” steamers, built under the patent of Mr. R. 
Ropner, jun. The following are her dimensions, viz.:—Length 
between perpendiculars, 300tt.; breadth extreme, 45ft.; moulded 
depth, 22ft. 2in. She isa sister ship to the s.s. Trunkby recently 
completed by the builders, and is built off the single-decked rule, 
with freeboard, having full poop, bridge, and topgallant forecastle ; 
her deadweight carrying capacity is 4100 tons on about 19ft., and 
has web frames in lieu of hold beams, leaving the holds entirely 
clear for cargo ; she has a cellular bottom and after peak tank for 
water ballast; all labour-saving appliances are fitted for the 
economical working of the steamer, and also for the expeditious 
loading and ‘unloading of cargues. She has steam steering gear 
amidships, and screw gear aft, four powerful steam winches, two 
large donkey boilers, direct steam windlass, stockless anchors, &c. 
The engines are by, Messrs. Blair and Co., Limited, having cylin- 
ders 20in., 34in., and 58in. by 39in. stroke, steam being supplied 
by two large steel boilers, the working pressure being 210lb. The 
name of Yearby was given to her asshe left the ways by Mrs. Wm. 
Ropner, of West Hartlepool. 

no Wednesday, November 25th, the spar-deck steamer Nitocris, 
built by Sir Raylton Dixon and Co., Cleveland Dockyards, 
Middlesbrough, for the Moss Steamship Company, Limited, of 
Liverpool, was taken out te sea for her official trial trip under the 
command of Captain Easterbrook. Her dimensions are 320ft. by 
43ft. 3in. beam, and 25ft. depth moulded, with a deadweight 
capacity of about 4200 tons on a light draught of water, and fitted 
with all latest improvements. The accommodation for captain, 
officers, and engineers is in houses on bridge deck, and crew in 
topgallant forecastle. The engines, by Messrs. The North Eastern 
Marine Engineering Company, Limited, Wallsend, are of the triple- 
expansion type, having cylinders 23in., 36in., 59in. by 42in, stroke, 
and supplied with steam by two large single-ended boilers working 
at 180 1b. pressure, and fitted with Howden’s system of forced 
draught, having duplicate fan engines, and other improvements. 
The hull and machinery have been constructed under the super- 
vision of Messrs, Wm. Esplen and Son. Mr. William Moss, Mr. 
Harding, jun., and Mr. Esplen were on board during the trial trip, 
which ed off most successfully, and the vessel will proceed to 
Cardiff to load for the Mediterranean. 

On Saturday there was launched from the yard of Messrs. Wm. 
Doxford and Sons, Limited, Pallion, the turret-deck steamer 
Castello, which has been built to the order of Messrs. Thomas 
Wilson, Sons, and Co., Limited, of Hull. Sbe is 350ft. by 46ft., 
and carries 5800 tons deadweight on about 214ft. draught of water, 
being specially designed for large capacity, and fitted with all the 
latest improvements in loading and discharging gear, with derricks 
carried on sideposts, as is now becoming usual on large steamers. 
This system was introduced by Messrs. Doxford in 1890, it then 
being fitted in two large steamers built for the British India Steam 
Navigation Company. The machinery of the Castello consists of 
tri-compound engines, having cylinders 244in., 40in., and 66}in, 
by 42in, stroke, working at a pressure of 180 lb., and boilers fitted 
with Howden’s system of forced draught. She has been built under 
British Corporation special survey, and will receive their highest 
class, At the launch the owners were oom by Mr. C. 
Hassell, of Newcastle, and Mr. Wilkins, of Hull, the ceremony 
being performed by Miss Hassell, daughter of the owners’ New- 
castle representative. This launch brings the tonnage of the 
turret type up to 118.715, the Castello being the twenty-eighth 
vessel of this type now afloat. Messrs. Doxfords have now in 
course of construction turret steamers up to 7000 tons deadweight, 
each with a speed of 13 knots, these larger vessels being specially 
built for the Eastern trades. 











WE are informed by the secretary, Mr. W. H. Brothers, 
that the offices of the British Association of Waterworks En- 
gineers will be removed to 55, Parliament-street, S.W., on 
December Ist. 





THE IRON, COAL, AND GENERAL TRACE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE is no falling off in the trade activity. Common bars are 

£6 to £6 5s. per ton, the former figure being the Association 

minimum declared last week in Birmingham, when prices were 
advanced 5s. The last previous official rise in this class of iron 
took place on July 9th, when the price was declared at £5 lbs. 

But between this date and the present time rates have been 

gradually advancing, and since the Association was formed eighteen 

months ago prices have advanced £1 per ton, common bars at that 
earlier period having been sold at £5. No class of mill and forge 
produce occupies such a strong position in the market at date as 
unmarked bars, and it is beyond question that the establishment 
of the Association has considerably improved the condition of 
the trade. Merchant bars are quoted £6 to £6 10s,, and in some 
instances £6 15s., while marked bars remain at £7 to £7 12s, 6d. 

er ton. Thin strip has risen in some circles 5s. per ton within the 
ast week ortwo. £6 10s, has now taken the place of the former 
quotation of £6 5s, to £6 10s,; the weaker makers, it will be seen, 
having firmed up. Gas tube strip is £5 15s, to £6, and hoops 
£6 5s, to £6 10s, 

Sheets can scarcely be classed in the category of strength as 
regards prices, but even here rather better business is appearing. 
Singles are now quoted £6 7s. 6d.; doubles, £6 12s. 6d. to 
£6 15s.; and lattens, £7 5s. and on. Galvanised corrugated 
sheets are quoted £10 5s. to £10 10s., delivered at Liverpool, or 
equal, packed in bundles. Tin sheets are priced by the makers of 
this speciality at £21 per ton for coke, and £23 for charcoal sorts ; 
and producers report themselves busy in a limited circle. Stamping 
sheets are £9 10s, to £10, and angles £5 15s. to £6. 

The demand for pigs keeps up well, and prices are excellent. 
Staffordshire all-mine hot air pigs are 52s. 6d. to 55s., and cold air 
90s.; while part-mine are 40s, to 42s, 6d., and cinder qualities 
37s. 6d. Midland pigs are again quoted 42s, to 43s. for North- 
amptonshire, and North Staffordshire and Derbyshire 44s, to 45s. 

r ton. 
ree in this district learn with much ‘satisfaction that 
tenders will be invited late in December or early in January for 
the supply of about 4000 tons of wrought iron and steel material, 
to be employed in the construction of various public works at 
Sofia and Tirnovo, which are under the supervision of the Bulgarian 
Government. The total expenditure in connection with these 
works, which are partly of a strategical and partly of a commercial 
character, will amount to about £350. 

Local steelmasters hear with curiosity that a group of prominent 
German manufacturers have just subscribed 40,000 marks towards 
the expense of a special mission of three experts which is to be 
sent out to the Asian markets in January, with a view to ascertain- 
ing their probable requirements. The German Government has, 
it is understood, been invited to contribute 25,000 to 30,000 marks, 
and its reply is expected to be a favourable one. Among the 
subscribing manufacturers are certain firms engaged in the steel 
trade. 

Much satisfaction has been occasioned by a careful comparison 
which has just been made between the business in iron and steel 
done during the past nine months of this year in this country and 
in Germany. From this it appears that while the exports of pig 
iron from Germany show an increase of 17,000 tons on the corre- 
sponding nine months of 1895, there has been an increase from 
Great Britain of no less than 98,000 tons. In bar and rolled iron and 
steel, the German exports show a decline of 6000 tons, whilst ours 
have increased by 29,000 tons. An increase of 14,000 tons in the 
exports of German railroad iron is dwarfed by an advance in our 
trade of 227,000 tons. There is ancrease of 10,000 tons in the 
German exports of unwrought steel, but of 67,000 tons in our 
own rates under the same head. Altogether the German exports 
have expanded in the nine months only 32,000 tons, while ours have 
gone up by more than 600,000 tons. 

Among those who have faith in the belief that next yearwill 
prove a record one as regards the prosperity of trade and com- 
merce, are certain of the prominent coalowners in the South 
Staffordshire district. The colliery engineers of the Earl of 
Dudley, for example, are just now sinking new shafts into the 
celebrated 10-yard coal seam ; and in addition they have just com- 
menced to make experimental borings for coal in Baggeridge 
Woods, one of his lordship’s properties near Wolverhampton. This 
is outside the area of the boundary of the coalfield, as recognised 
by the older school of mining engineers, who believe that a great 
‘* fault” divides the coalfields of Staffordshire and Shropshire. 
Professor Lapworth, and other eminent geologists, controvert this 
theory ; and the finding of coal some twenty-five years ago under 
the red sandstone at Sandwell, West Bromwich, goes far to support 
the new scientists. Should the borings now being undertaken at 
Wolverhampton and at Stretton, near Penckridge, be successful, 
the results will be of the highest importance to the industrial 
future of Birmingham and South Staffordshire. 

The operatives in the chain trade at Cradley have just resolved 
that, ‘‘ seeing that the new Truck Bill which comes into operation 
on January Ist, 1897, contains a clause which makes it illegal for 
any employer to deduct money from workmen’s wages for the use 
of blast, unless under a signed agreement with the operative, we 
pledge ourselves to put forth every effort to apply the provisions 
of this clause to the chain trade.” It was stated that in enacting 
this clause the Government had removed a great burden from the 
shoulders.of the.workpeople, and that if the blast was abolished 
in the factories the out-workers were prepared to demand the 5s, 
list, which would greatly strengthen the hands also of the indoor 
men. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—There was perhaps not quite so strong a tone on 
the iron market at Manchester on Tuesday as that which has been 
so marked a feature of the Change meetings recently. To some 
extent this was probably due to the fluctuations in warrants during 
the previous few days, which, although generally known to be 
governed entirely by speculative operations, had a tendency to 
check further buying on the part of consumers; although, I 
believe, some fairly large orders were wired by merchants to 
Glasgow, when the .quotations for Scotch warrants touched their 
lowest point. Iron, held in second hands, could here and there be 
bought at 3d. to 6d. under the top quotations of last week ; but 
makers were all exceedingly firm, and some brands are almost out 
of the market, owing to producers being so heavily sold. In 
pig iron there has been no very great weight of busi- 
ness coming forward from users, who are mostiy well covered, 
and just now seem rather disposed to stand out of the market, 
but merchants are evidently eager to purchase where they can get 
in at what they consider low figures. For local brands prices are 
unchanged ; Lincolnshire makers have fixed their official prices at 
38s. for forge, and 40s. for foundry, net cash, on trucks, represent- 
ing 45s. 6d. for foundry, delivered Manchester, and 44s, 2d. for 
forge, delivered Warrington, which is slightly under what some 
of them were asking last week, but it would be difficult to place 
orders of any weight at the above figures. Derbyshire makers 
are asking about 48s. to 50s. net cash for foundry, delivered 
here, but they also have very little iron to sell. In outside 
brands Middlesbrough is rather easier if anything, 49s, 4d., net 
cash, representing the average quotation for delivery by rail, 
whilst for delivery Manchester Docks, sellers who were last week 
asking 49s. 6d. are now prepared to take 47s. 6d. net cash. 
Scotch iron could, in some cases, be brought through second 
hands at slightly under last week’s quotations ; prices for Eglinton 





and Glengarnock ranging from 51s, 9d. to 52s, 3d. net cash 
delivered Manchester Docks, 


- In the manufactured iron trade a continued active demand j 
reported, especially for bars, and local makers are graduall panty 
ening up to £6 as their quoted price ; in fact, itis exceptional whe, 
they would take anything less for forward delivery, and £'5 17s, 64° 
would be the minimum generally for prompt specification whilst 
merchants are contemplating an advance of 10s. per ton on their 
stock prices. Sheets and hoops are without alteration, prices be; 
steady at late rates. "8 

Nut and bolt makers continue busily engaged, and they are 
gradually stiffening up in their prices upon new work, 

The improvement noticed of late in the steel trade is well main. 
tained, with good foundry hematites now scarcely quoted under 
60s., less 24; steel billets, £4 178. 6d. to £5, net cash ; bars 
£6 2s. 6d. to £6 5s.; and boiler piates, £6 15s, to £7, delivered in 
this district. 

A very confident tone prevails throughout the engineering trades 
as to the prospects for the future, representatives of some of the 

largest works in the district expressing their conviction to me 
that a continuance of the present exceptional activity is practically 
assured over the whole of next year. In fact, one or two of 
the large engineering establishments have orders already on their 
books sufficient to keep them going for the next twelve months 
and generally engineering works have orders that will carry them 
well into next year. The Sn Agra and marine engineering 
industries are also in a similarly satisfactory condition, the ship. 
yards on the Mersey being well engaged, with a fair amount of 
new inquiry coming forward. I may add that Messrs, Laird Bros, 
have during the last few weeks launched the Earnest and the 
Griffon, two of a batch of six torpedo boat destroyers the firm has in 
hand for the British navy, and it is expected that H.M.S. battle. 
ship Mars will be leaving for the Government dockyard ina month 
or six weeks, Messrs, Laird are also making rapid. progress with 
the mail boats they are building for the Irish service, and one of 
these, the Ulster, has been out for preliminary trials with very 
satisfactory results. The only disturbing element in the future of 
the engineering trades is that further wages questions—which for 
the present have been generally settled throughout this district 
by practically conceding the workmen’s demands—may possibly 
arise. 

The threatened competition of American pig iron in this country 
has been so much discussed of late, not only in this immediate 
district—where the ballast cargoes carried by cotton ships at a 
nominal freight offer special facilities for the shipment of American 

on to England—but in other important iron centres, and reports 
so altogether misleading have from time to time appeared, that it 
will be interesting to set forth what are the actual facts with regard 
to the probability of this American competition which J have been 
able to gather from what may be regarded as authoritative 
sources. The reports which have recently appeared have gone so 
faras to state that one of the large American coal and iron companies 
had now broken its way into the world’s markets, and was in the 
position to compete anywhere with the yigcon makers of Glasgow, 
Such statements as the above are absolutely contradicted by the 
experience of the American iron companies’ own representatives, 
who a short time back came over to England with the object of 
opening up a market for pig iron, but who had to acknowledge 
that they could not face the prices that were offered by 
buyers here. This has been further confirmed by the more recent 
experience of another of the largo American iron companies, who, 
hearing that some sales of American pig iron bad been made in 
English markets, were confident they could also capture the 
English trade. A comparison of price lists has, however, led to 
the conviction that the competition of American pig iron on any- 
thing like a wholesale scale in the English po is an utter 
ot aguaresy as the prices offered for deiivery here are considerably 
below what the American makers are at present getting for the 
same brands of iron, on trucks at their own works. Whilst, how- 
ever, the exportation of American pig iron into this country on 
anything like a large scale is altogether out of the question, 
there is still the fact that it has been shipped over here, and is 
still likely to come on a limited scale. This exportation of 
American pig iron is, however, only possible unde. certain condi- 
tions, as it could not be sent over on a commercial basis to this 
country, except at a nominal freight as bottom weight in cotton 
ships, which would, of necessity, be limited to comparatively small 
quantities. At present any freightage of pig iron that is available 
in this way has already been secured by the makers of one brand 
of high-class iron, and full loads could only be obtained at a 
freightage which would be absolutely prohibitive for sending 
American iron to this country. It is not improbable that had the 
depression in the American iron trade continued on the scale which 
prevailed for the six montks or so prior to the recent Presi- 
dential election, considerable shipments of pig iron to this country 
might have been possible ; but even then the common class of 
iron could not have been sent to compete with ordinary brands of 
English make, and any competition of American iron in this 
country must be confined to the best makes to compete against the 
higher grade Scotch iron, whilst a further check will be given to 
shipments to England by the steady improvement in prices which 
is now making itself felt in the United States. 

At a meeting of the Northern Society of Electrical Engineers 
held on Tuesday in Manchester, a discussion took place on a 
paper read by Mr. J. S. Raworth at the previous meeting, with 
special referencs to the Universal engine, of which full details were 
given in last week’s ENGINEER. Mr. Lindley expressed the opinion 
that,the method of drainage adopted in the Universal engine was no 
better than that of the ordinary verticals, whilst as regards the 
valves used in Mr. Raworth’s new engine—although the author 
stated that they were like;the Corliss in construction—they differed 
materially in the speed at which they worked, and this might have 
an important effect Mr. Cowan thought that the reduction in 
cost of a station fitted with the Universal as compared with the 
Corliss engine would not be so great as had been claimed. When 
at Armstrong’s he had designed similar valves to those in the 
Universal engine, but they were discarded on the question of wear. 
Other gentlemen took part in the discussion, the new features of 
the Universal engine being well received, although the opinion was 
expressed that actual experience in working was necessary before 
any definite decision as to its efficiency could be formed. 

On Tuesday a large party of shipowners, representing all the 
principal shipping associations throughout the United Kingdom, 
were afforded an opportunity for a thorough inspection of the 
Manchester Ship Canal and its general equipment for dealing with 
traffic. This deputation had been prcios invited by the Ship 
Canal Company with a view of removing some of the prejudices 
which still exist among shipowners with regard to the Canal, and 
also with the object of coming to a satisfactory understanding with 
reference to the question of the liability of shipowners for damage 
to the works of the Ship Canal occasioned by vessels trading to 
and from Manchester, which was brought into prominence some 
time back by a steamer running through one of the lock-gates. 
The party was conveyed from Live in the steamer Pointer, 
kindly placed at the disposal of the directors by Messrs. G. and J. 
Burns, of Glasgow, and most complete proof was given that the 
Canal can be navigated with safety by steamers of almost any 
dimensions, the passage being accomplished without any hitch of 
any kind whatever and in excellent time. On the arrival of the 
party in Manchester, a conference took place between the ship- 
owners’ deputation and the representatives of the Manchester Ship 
Canal to specially consider the question of shipowners’ liability for 
damage ; and although no official statement has been made as to 
the precise result of this conference, I am authoritatively informed 
that a mutual and satisfactory understanding was come to. 

In the coal trade, except that the milder weather of the last few 
days has tended to slacken off somewhat the demand for housefire 
qualities, the position remains without material change ; pits are 
kept on full time, and the output in all descriptions of fuel, except 
perhaps some of the inferior sorts, is moving away readily. For 
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the better qualities prices are well maintained at the slight 
advance recently reported. Common round coals for steam and. 
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— 
urposes are decidedly less plentiful in the market than 
some time past, the surplus output ne now largely 
for away by the increased demand for housefire con- 
rr and for shipment, with the result that supplies 
pone fable for general manufacturing requirements, although 
pt are mostly meeting with a ready sale ; and for good ordinary 
ates of steam and forge coal, at the pit mouth, prices are firm 
be 6. with 7s. quoted in some cases. Engine fuel is rather more 
jentiful, as a necessary consequence of the increased demand for 
P snd coals; and considerable quantities coming in from outside 
aistricts but except that some of the inferior sorts hang upon the 
eo local colliery proprietors have no difficulty in finding a 
en for their present production, and prices are steady at late rates, 
ponte slack averaging about ds, 6d.; medium, 4s.; best qualities, 
o 5s. at the pit. 
he es shipping Sette there isa continued active demand for 
steam coal, and ordinary qualities, delivered Mersey ports or 
Manchester Ship Canal, are fetching from 7s. 9d. to 8s, 3d. ; 
~ Bavrow.—The iron trade is well employed, and a good business 
js being done in hematite qualities generally, Makers maintain a 
very firm position, because they are so well employed, have so 
large & number of orders in hand, and have the knowledge that 
users have very large forward requirements. Prices are steady, 
and makers quote 51s. to 51s. 6d. per ton for mixed Bessemer 
numbers, net, f.o.b., while warrant sorts are selling at 5ls. net 
cash, buyers 50s. 114d. There are still 36 furnaces in blast, as 
compared with 35 in the corresponding week of last year. Stocks 
are practically steady, and are notincreasing. Forge and foundry 
jron is in small consumption. Bessemer iron is in growing demand, 
and steel makers require very full deliveries. 

[ron ore is in very brisk request all round, and if the output 
of best qualities could be increased there would be a fuller con- 
sumption of native sorts. They are still quoted at 10s. for ordi- 
nary sorts, net at mines, and 13s. 9d. for best descriptions. 
Spanish ores are being largely imported, but this would not be the 
fact if the output of native ores of good reliable quality could be 
increased. ; 

There is no change to note in the —- of the steel trade, 
which is busy all round. Heavy rails have been largely ordered 
well forward, and there is a good demand for deliveries over next 
year for home, colonial, and foreign railway companies. Prices 
rule at £4 10s. to £4 12s. 6d. for heavy rails, and at £5 for light 
rails, the demand for which is increasing. Shipbuilding material 
isin good demand, and builders are placing some good orders for 
delivery over next year, in plates, sections, and heavy castings. 
Billets and hoops are in good demand, and the prospects of the 
ster! trade generally are very good and satisfactory all round. 

Shipbuilders and marine engineers do not report any new orders, 
but they are busy, and are expecting new work. This week 
H.M.S. Otter, a torpedo boat destroyer, was launched from the 
Barrow yard. She is built torun 30 knotsan hour. Three other 
similar torpedo boat destroyers are being built at Barrow, as well 
as two first-class cruisers. This week the Barrow Company is 
sending in tenders, along with other private builders for one or 
two second-class cruisers required by the Admiralty to complete 
this year’s programme. 

Coal is quiet at low rates, and coke is in good demand at full 
rates. 

The Kellner-Partington Wood Pulp Company has declared a 
dividend of 10 per cent. on the past year’s working. In addition 
to the wood pulp and paper-making works at Barrow, the company 
own large wood pulp works in Norway and in Austria, which are 
now working very satisfactorily and very profitably. 

Shipping returns for last week show that 4750 tons of pig iron 
and 8131 tons of steel were exported from West coast ports, as 
compared with 5002 tons of pig iron and 6039 tons of steel in the 
correspoding week of last year, a decrease of 222 tons of pig iron, 
and an increase of 2092 tons of steel. The total shipment this 
year has reached 289,726 tons of pig iron and 432,493 tons of 
steel, as compared with 270,455 tons of pig iron and 337,986 tons 
of steel for the corresponding period of last year, an increase of 
19,271 tons of pig iron and 94,507 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


RATHER milder weather during the past few days has not sus- | 


tained the improvement in the house coal trade to which, reference 
was made last week. Still, there has been no falling-off of any 
consequence, most of the pits still working well, the majority 
making six days per week. There is no scarcity of colliers, how- 
ever, the number of men who offer themselves for work in the 
collieries considerably exceeding the requirements of the trade. 
The call for house coal continues very good, and the return of sharp 
weather would at once cause something like excess of demand, 
stocks having been largely depleted. There is a very fair local 
request, with rather more than an average weight being forwarded 
to most consuming centres. A good tonnage is being put upon 
rails, both on the Midland and the Great Northern, business with 
London being quite up to the average. Silkstones, in the best 
qualities, 8s, 6d. to 9s. 6d, per ton, and some descriptions are quoted 
even higher. Ordinary qualities are from 7s. perton. Barnsley 
house is at 8s, to 9s. per ton, and up to 9s. 6d., although the 
latter quotation does not bring much business. Thin seam are 
still at 6s. 6d. per tons. Steam coal, owing to the season, is not so 
largely exported, but it keeps steady, and a considerable weight 
is being forwarded to the Humber ports for the season, On con- 
tract account the railway companies are taking a good tonnage, 
and values are firm. 

The North-Eastern Railway Company has received offers for 
next year’s supply on the basis of 7s. per ton for Barnsley ‘‘ hards” 
in the first six months, and 7s. 6d. per ton in the second six months 
of the year. These quotations are understood to be the outcome 
of a conference of coalowners. For supplies of this quality of 
coal to the North-Eastern, Midland, Manchester, Sheffield, and 
Lincolnshire, and other companies for the latter half of the current 
year, the price was 7s, per ton, so that the price now tendered is 
6d. per ton better. At the same time it isa lower price than has 
ruled in any year since 1888, when 6s. 6d. was paid for 21 cwt. 
Since that time contract rates have varied greatly, running as high 
as 8s, 6d. to 10s, 6d. per ton in 1889, and in 1890 even reaching, 
in the case of the North-Eastern, lls. per ton. In 1893 the con- 
tract price fell from 9s. in January to 8s. per ton, and 7s, 9d. per 
ton in June, The Midland Company delayed contracting until the 
end of July, with the view of getting some advantage in quota- 
tions, but the waiting policy was not a success, the great Coal War 
intervening before deliveries were made under its contract, There 
is a good demand for gas coal at from 6s, to 7s. 6d. in some 
instances, A steady trade is reported in manufacturing fuel, 
demand being good and values sustained. Small nuts fetch from 
4s, 3d. to 5s, per ton; screened slack from 3s. 3d. per ton ; pit 
slack from 2s, 6d. per ton ; smudge from ls, 6d. per ton. 

A very firm tone prevails in the coke trade, although no actual 
appreciable advance has to be noted. Ordinary qualities make 
from 8s, to 10s. per ton; best washed coke up to 12s. per ton. 
Owing to the demand for both steel and blast furnace coke keeping 
extremely brisk, it is proposed on December Ist, to advance the 
prices of steel coke 1s, per ton, and to make another similar advance 
on January Ist on all coke disposed of in the open market. Con- 
tracts falling in at the end of the year are to be raised if 
renewed, by 2s., 3s., or 4s, per ton, according to the number of 
advances there have been since they were entered into. Tkey will 
also have to pay the additional 1s., which will be put on at the 
beginning of the year. Quotations for foundry and blast farnace 
coke will also he raised. 

The iron trade continues firm. Quotations are as given last 
week, viz., West Coast hematites, 60s. per ton ; North-East Coast, 
58s. per ton delivered in Sheffield, at which price there is a very 








steady demand, not merely for current requirements, but on 
future account. Forge irons are also firmly maintained at 40s. to 
4ls. per ton, Steel is in very brisk demand, with every prospect 
of the call being augmented. Japan is now putting heavy orders 
on the English markets, a considerable portion finding their way to 
Sheffield. Rails are being made by one Sheffield firm for the 
Japanese, and very important orders for machinery for various 
industrial purposes are in hand, while marine material for the same 
market is being executed on account of the fine steamers of the 
Japanese Steam Navigation Company, which is establishing lines to 
Europe, America, and Australia. 

The English Admiralty has recently placed with the Cyclops 
Works an order for some of the armour required for the five 
battleships now being built, viz., H.M.S. Canopus, Goliath, 
Ocean, Albion, andGlory. The total weight ordered is about 1500 
tons. 

Several changes have just taken place in the directorate of the 
Cyclops Works, Colonel Sidebottom, M.P. for the High Peak 
Division of Derbyshire, and Mr. Samuel Roberts, fJ.P., Queen’s 
Tavern, Sheffield, have been elected directors, taking the places 
formerly held by Mr. Thomas Dymcnd, Barnsley, and Mr. John 
Whitebead, Manchester. 

The Cutlers’ feast was given by the Master Cutler, Mr. Alexander 
Wilson, J.P., deputy chairman and managing director of the 
Cyclops Works, on the 19th inst. The chief guest was the Right 
Hon, A. J. Balfour, M.P. An interesting visitor was his 
Excellency the Japanese minister (Takaato Kato) who made a good 
speech in very fluent English. On the following day Mr. Balfour, 
the Japenese Minister, and other distinguished guests, visited ihe 
Cyclops Works, where they spent two hours inspecting the various 
processes carried on at that establishment. The principal features 
were the casting of an ingot weighing about 70 tons, for two 
armoured-plates, and the slabbing of an ingot for H.M.S. Glory, 
building at Messrs, Laird’s, Birkenhead. The latter process was 
done at Grimesthorpe, under the forging press of 6000 tons pres- 
sure. The visitors were also greatly interested in the rolling of 
a solid steel plate for H.M.S. Albion, building by the Thames Iron 
Shipbuilding Company. This was made from an ingot weighing 
about 70 tons, slabbed first by the bydraulic press, and afterwards 
rolled to finished dimensions, The operation of chilling a plate 
under the Harvey patent was subsequently witnessed, after which 
a tour was made of the armour-plate machine shops, where many 
casemates, conning-towers, side-plates, &c., were seen finished and 
being finished. Mr. Balfour, at the luncheon which followed, 
expressed his great admiration of all he had seen during the inter- 
esting two hours he had spent in the works. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THIS week began badly on our iron market, there being quite a 
lull in business, and speculators, unfavoured oy the slight down- 
ward tendency in prices, proceeded to realise, and further depressed 
warrants in value, so that in Cleveland warrants there was a total 
fall, as compared with last week’s best, of close upon ls. per ton. 
But legitimate trading was not detrimentally influenced by the 
weakness in warrants, though consumers were rather reluctant 
to give out orders. The general opinion, however, was that the 
slackening of operations was simply a pause in the upward move- 
ment, such as must be looked for at intervals in a rising market, 
for buyers cannot be expected to go on continuously purchasing at 
high pressure. It was considered that the weakness in the market 
would be of short duration, and that has proved to be the case, 
for since Tuesday afternoon the market has favoured sellers again, 
and there can be no doubt that the position and prospects of trade 
are in no respect less satisfactory than they have been nearly all 
the month. 

The situation of the Cleveland ironmasters is excellent, their 
order books are well filled, and it cannot be doubted that they 
are reducing their stocks rapidly, for deliveries increase while the 
production is not increased. It is stated that just now there 
would be some difficulty in enlarging the output as well of Cleve- 
land ordinary iron as of hematite. The number of hands at the 
Cleveland ironstone mines would have to be increased, and skilled 
miners are not so easily met with. As far as regards hematite 
pig iron, there is rather a reduction in the output, because the 
supplies of Spanish ore have been inadequate, owing to the scarcity 
of steamers, and some of the hematite furnaces have temporarily 
been making ordinary Cleveland iron. Some of the consumers of 
Rubio ore have to complain of the dirty state of a proportion of 
what they receive, and this affects the quality of the iron pro- 
duced. 

There has sprung up within the last two or three weeks a con- 
siderable demand from Germany for basic pig iron. Germany is 
by a long way the chief producer of this description of iron, the 
native ores being very suitable, but the output, nevertheless, is at 
present not equal to requirements, and consumers are seeking to 
buy in Cleveland. Some rather heavy sales have been made this 
week, and the deliveries have to be completed without delay, 
otherwise the ports will be closed. It is not often that basic pig 
iron is exported from the Tees, nearly all that is made being con- 
sumed at the local works. 

French pig iron consumers have of late years taken very little 
Cleveland pig iron, but it is believed that they will now have to 
import it more freely, as their own production will have to be cur- 
tailed, owing to the difficulty of getting adequate supplies of coke. 
Hitherto, the Longwy ironmasters, who produce four-fifths of the 
pig iron made in France, have obtained their supplies of coke from 
Westphalia, but now the Westphalian coke manufacturers are not 
able to supply all that is needed, and such makers as cannot 
procure the German coke are endeavouring to buy Durham coke. 
It is, however, rather improbable that the Durham coke ——_ 
will be able to supply their coke at a price which will enable the 
Longwy furnace owners who use it to compete with those who can 
still procure Westphalian coke. It is, therefore, likely that such 
furnaces will have to go out, in which case the French ironfounders 
will have to buy Cleveland pig iron, as they have as little chance 
of getting German foundry pig as of securing coke. Thus the 
difficulty in the North cf France is likely to benefit either the 
Durham coke manufacturers or the Cleveland pig iron makers. 
The latter could well do with this extra trade during the winter 
months, when the Baltic ports and German inland waterways are 
closed. 

Merchants on Tuesday sold No. 3 Cleveland G.M.B. pig iron at 
40s 4$d. per ton for prompt f.o.b. delivery, and Cleveland war- 
rants fell to 40s. 14d. cash, but this was the result of speculative 
operations, and makers, being well supplied with orders, did not 
reduce their quotations. But the easing was of short duration, 
prices taking a decided turn upwards again in the afternoon, and 
before the day ended 40s. 6d. was paid for No. 3, and 40s. 7d. for 
Cleveland warrants. At the close on Wednesday 40s. 9d. was 
merchants’ price, 41s. makers’; and 40s. 10}d. warrants. Few 
makers have done business this week under 41s. No. 1 Cleveland 
pig iron is at 42s.; No. 4 foundry, 39s. 6d.; grey forge, 38s. 9d.; 
and white, 37s. 9d, all for early delivery. Mixed numbers of East 
Coast hematite pig iron have been sold at 49s., and t. king into 
account the scarcity and dearness of Rubio ore, no material reduc- 
tion on that price can be made. About 15s. per ton has to be 
paid for average Rubio delivered at wharves on the Tees. Ore 
freights keep up better than others. Exports of Cleveland pig 
iron from the Cleveland district are exceedingly good. Practically 
they are the best ever recorded, though November is usually a 
very quiet shipping month, and it was expected that it 
would have been so this year, when in the past three months 
the exports were so enormous. But trade on the Continent 
is exceedingly good, and it is difficult to satisfy the requirements, 
especially of Germany. Up to Wednesday night they reached 
107,549 tons, as compared with 89,394 tons last month, 107,354 





tons in September, 76,026 tons in November, 1895, and 70,785 tons 
in November, 1894, all to 25th. The stock of Cleveland pig iron 
in Connal’s public warrant stores on the 25th was 160,505 tons, an 
increase of 259 tons this month. Of hematite pig iron 454 tons 
were held, decrease for month 6399 tons. 

In connection with the arbitration case anent the Redcar Iron- 
works explosion, it was announced last week in these columns that 
Mr. J. 8. Pollock, the brother of Baron Pollock, the arbitrator 
appointed by the Court, had given his decision against the 
Northern Accident Insurance Company, ordering to pay the 
amount claimed by Messrs, Walker, Maynard, and Co., and all 
costs. The Insurance Company is apparently not satisfied with 
this ruling, though the reference to arbitration was of its own 
choosing, and it has this week applied to the Judge in 
Chambers for an order to the arbitrator to state a case; this he has 
refused, as did the Master in Chambers before, the award was 
delivered. 

For all descriptions of finished iron and steel, except rails, a lull 
in the demand is reported, but prices are as strong as ever, because 
manufacturers are well supplied with contracts ; indeed, the work 
already booked will keep most of them in full operation up to the 
end of March. Heavy steel rails are in good requcst, and compe- 
tition is not keen ; the price of heavy steel rails has been put up to 
£4 12s. 6d. net at works. Steel ship plates are at £5 10s. ; steel 
boiler plates, £6 10s.; steel ship angles, £5 7s. 6d.; iron ship 
plates, £5 5s.; iron ship angles, £5 2s. 6d.; and common iron bars, 
£5 5s.; all less 24 per cent., and f.o.t. The site of the Imperial 
Ironworks at Southbank has been purchased by Mr. Eadie, of 
Burton-on-Trent. These works were erected for rolling bars in 
1870, by Messrs. Jackson, Gill, and Co., and continued at work 
till some twelve or thirteen years ago, when the competition of 
steel prevented them being worked at a profit, and they have since 
been dismantled. The site has been ten years ‘in the market. It 
has been reported that it is intended to erect steel works there, or 
a hardware factory, but such reports lack foundation. The pro- 
spectus of the Richmond Ironworks Company, Limited, has been 
privately issued this week. The Mayor of Stockton—Councillor 
Alfred G, Rudd—is chairman of the new company. 

The pressure to order new steamers has decidedly abated since 
freights have gone back, and prices have been advanced, But 
builders having plenty of contracts on hand, are very firm. Sir 
Raylton Dixon and Co. have Jaid the keel of the largest steamer 
yet built on the Tees ; she will be 500ft. long, and 8000 tons dead 
weight. Engineers are well occupied. and have good prospects. 
Sir C. Furness, Westgarth, and Co. are erecting at their works in 
Commercial-street, Middlesbrough, one of the largest boiler shops 
in the North of Englaud—187ft. long, 84ft. broad, and 83ft. high. 
The Commercial-street works are being almost entirely recon- 
struoted, and when completed will give employment to 1000 hands. 
Messrs. William Doxford and Co., at Pailion on the Wear, launched 
another turret steamer a few days ago. There are now twenty- 
eight turret steamers afloat of an aggregate tonnage of 118,715, 
and there are 7000 tons now being built. 

On Monday, “ Billy” Stephenson’s Killingworth engine, built 
about the year 1830, was placed on a stone pedestal on one of the 
platforms in the Central Station, Newcastle-on-Tyne, after having 
been practically ‘‘ restored” at the Gateshead shops of the North- 
Eastern Railway Company. The engine was in the possession of 
the owners of the Killingworth Coiliery until the time of the 
Stephenson Centenary in 1881, when it was offered by them to the 
Corporation of Newcastle, who, with the consent of the North- 
Eastern Railway Company, had it placed at the northern end of 
the High Level Bridge. As it suffered considerably from the 
weather, it was decided to put it under cover in the Central Station 
itself. Thishas now been done. Mr. Percy C. Gilchrist is to read 
a paper on ‘‘ The Bertrand-Thiel Process of making Steel” before 
the Cleveland Institute of Engineers, on the 14th prox. An electric 
tram syndicate has been formed to provide a system of electric 
trams between West Hartlepool and Seaton, to be called the West 
Hartlepool Light Railway. The Thornaby Town Council have 
given their consent to the construction of an electric tramway to 
Middlesbrough, but the Corporation of the latter borough do notsee 
their way to join in carrying out the undertaking. 

The coal trade is improving so far as Durham is concerned, but 
is becoming quieter in Northumberland. Most of the Durham 
pits are well employed, but that cannot be said of those across 
the Tyne, for steam coal is not much wanted at this time of the 
year. Best Northumberland steam coal can be bought at 7s. 74d. 
per ton f.o.b. The Backworth and West Cramlington Collieries 
Co. have purchased the Shiremoor Colliery royalty, and will open 
out a new pit there. This royalty extends to some 1400 acres. 
Mr. Wm. Stowell, the late fitter for the Shiremoor Coal Co., starts 
business in Newcastle as a coal exporter, broker, &c. The Council 
of the Northumberland Miners’ Association will not follow the 
example of Durham in joining the Miners’ National Federation, 
and they favour the re-establishment of the Conciliation Board. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow iron warrant market has been very irregular in the 
past week. The recent very decided upward movement in prices 
brought in a large number of speculative buyers, some of whom 
are understood to have been realising their holdings early in the 
week, and this had the effect of depressing the market to a very 
considerable extent. The fear of renewed labour troubles has 
also affected business, workmen in various important branches 
agitating for advances of wages. The result of these agitations 
being always a matter of doubt, confidence is disturbed. At the 
same time there isa good deal of strength in the iron market, 
which has shown itself this week in a smart recovery from 
depression. A large business has been done in Scotch warrants 
from 48s. 7d. to 48s. 24d. cash, and up again to 48s. 8d., the one 
month prices varying from 48s. 103d. to 48s. 54d. and back again 
to 483. 104d. Cleveland iron sold in moderate quantity from 
40s. 7d. to 40s. 14d., recovering to 40s. 64d. cash, and from 
40s. 10d. to 40s. 5d., and up to 40s. 64d. one month. There has 
been a considerable business in Cumberland hematite warrants, 
which have changed hands from 50s. 74d. to 50s. 3d. and back to 
50s. 74d. cash. Middlesbrough hematite has sold at 48s. 8d. cash, 
48s, 54d. seven days, 48s, 103d. twenty-six days, and 48s, 8d. to 
48s. 11d. one month. 

Since last week the furnaces making hematite pig iron in 
Scotland have been increased by two—from 34 to 36—while those 
producing hematite were reduced by one—from 36 to 35. There 
are now (7 furnaces in blast in Scotland, of which six are making 
basic pigs, compared with 76 in the preceding week and 78 in the 
corresponding week of last year. Large quantities of Scotch-made 
hematite are being delivered direct from the producers to the steel 
works ; and merchants are also busy with similar orders, quoting 
54s. 6d. per ton, delivered in trucks at the steel works. 

The demand for Cleveland ordinary pig iron is apparently on 
the increase, founders and the makers of malleable iron being 
in a number of cases in a position to increase their require- 
ments, owing to the activity of trade. The arrivals of Middles- 
brough pig iron at Grangemouth are on the increase, amounting 
in the past week to 15,000 tons, being 9960 tons more than in 
the corresponding week of last year. The iron is conveyed by 
the Forth and Clyde Canal, from Grangemouth to the private 
depSts of the iron merchants at Glasgow, and thence distributed 
to the various consumers in different parts of the West of 
Scotland. 

Scotch makers’ ordinary pig iron, G.M.B. and special brands, 
are fairly steady in price. Govan and Markland Nos. 1 are 


quoted f.o.b. at Glasgow, 49s. 9d.; Nos. 3, 48s..; Wishaw and 
Carnbroe, Nos. 1, 493. 8d.; Nos. 3, 48s. 3d.; Clyde, No. 1, 51s.; 
No. 8, 49s ; Calder, No. 1, 51s. 6d.; No. 3, 49s. 6d.; Summerlee, 
No. 1, 52s.; No, 3, 493. 6d.; Gartsherrie, No, 1, 52s,; No. 3, 50s.; 
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Coltness, No. 1. 54s.; No. 3. 50s; Glengarnock, at Ardrossan, 
No. 1, 5s. 6d.; No. 8, 47s. 6d.; Eglinton, No. 1, 493. 6d.; 
No. 3, 47s. 64.; Dalmellington, at Ayr, No. 1, 483. 6d.; 
No. 3, 46s. 6d.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 50s. 

The foreign demand for Scotch pig iron, which improved to 
some extent a few weeks ago, has again fallen off, and in the 
past week the shipments were very poor. The total quantity of 
pig iron despatched from the various ports coastwise and abroad 
reached only 3723 tons, compared with 3396 in the same week of 
last year. Of the total there was shipped to India 605 tons, 
Australia [515, France 56, Italy 205. Germany 315, Russia 100, 
Holland 105, Belgium 20, China and Japan 100, other countries 70, 
the coastwise shipments being 1832 tons, against 2037 in the corre- 
sponding week of last year. 

The finished iron and steel departments continue very busy, and 
are booking good quantities of fresh material; but the prices do 
not rise as might have been expected, and scarcely keep pace with 
the increased costs of manufacture incident upon the large advance 
in the prices of pig iron. That prices of steel have not risen as 
might have been anticipated is strikingly shown this week by the 
result of a meeting of the Board of Conciliation and Arbitration of 
the Manufactured Steel Trade of the West of Scotland. That 
meeting had before it a demand of the workmen for an advance of 
5 per cent. on wages, and, after full deliberation, the demand was 
withdrawn by the representatives of the men on the ground that 
present prices do not warrant an advance, 

A number of fresh shipbuilding orders have been intimated 
since last report. Messrs, William Denny and Brothers, of Dum- 
barton, have an order from the London and North-Western Rail- 
way Company to build a twin-screw steamer of high speed for the 
Holyhead and Dublin service. Sir Donald Currie,and Co. have 
placed a contract with Messrs. Barclay, Curle and Co., of Glasgow, 
for a powerful steamer of about 6000 register, with large cargo- 
carrying capacity. Messrs. Henderson Brothers, of the Anchor 
Line, have ordered a steamer of about 6000 tons from Messrs. D. 
and W. Henderson, of Glasgow. 

Among the engineering contracts of the week may be noticed 
one order to Messrs. Neilson and Co., of the Hyde Park 
Locomotive Works, Glasgow, for sixteen locomotive engines and 
tenders for a Japanese railway, and the same firm has an order for 
six engines for the Orange Free State. Messrs. Blake and Barclay, 
of Greenock, have contracted to supply a house in Japan with 
—_ refining plant, capable of turning out 300 tons of sugar per 
week. 

The coal trade has been in a rather backward state this week. 
Shipments of coals show a large decrease, the total clearance from 
the Scottish ports being 129.020 tons, compared with 150,159 in the 
preceding week, and 151,486 in the corresponding week of last 
year. The inland consumption is large, but the supplies are abun- 
dant, and prices are nominally unchanged. The coalmasters of 
the east of Scotland have refused an advance of wages to the 
miners on the grourd that prices do not afford it. The leaders of 
the colliers are agitating for a renewed advance in wages in the 
West of Scotland, but they are not likely to succeed. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

STEAM coal shipments from the Cardiff ports have not been quite 
up to the mark of late, owing principally to delayed tonnage. On 
the whole prospects are regarded as moderately good, some dis- 
tricts proving better than others. Last week, for example, there 
was a strong demand for Monmouthshire coal. Shipment from 
Cardiff, and several of the leading collieries in touch with Cardiff, 
were busy. Hills Plymouth had a good week. On the other hand, 
in the Swansea district several leading collieries, such as the Fox- 
hole, have had to limit their output to two or three days per week, 
solely owing to the deplorable stoppage of leading works in the 
tin-plate trade. 

In the Cardiff district several of the industries are brisk, coke 
notably so, demand frequently ourstripping supply. Makers of 
best brand of patent fuel are also busy, and the pitwood trade is 
steady, and prices firm. 

Mid-week at Cardiff the following prices ruled :—Best steam, 
9s. 9d. to 10s.; seconds, 9s. 3d. to 9s. 6d.; drys, 9s. 3d. to 9s. 44d. 
Market firmer: seconds from 9%3.; Monmouthshire, semi-bitu- 
minous, best, 8s. 6d.; seconds, 83s. For this class of coal an 
improving trade appears certain, small steam coal is plentiful, and 
demand easier, 

House coals continue in brisk demand. Latest prices are :—Best, 
10s. 6d. to 10s. 9d.; No. 3 Rhondda, 10s.; brush, 9s.; small, 7s. 9d. 
to 8s.; No. 2 Rhondda, 7s, 6d. to7s. 9d.; through, 6s. 3d. to 6s. 6d.; 
small, 4s. 6d. to 4s. 9d. Coke, 14s. 6d. to 22s., according to 
quality. 

Swansea coal prices, latest, were: Anthracite, best, lls: to 
lls. 6d.; seconds, 9s. 6d. to 10s.; ordinary large, 8s. to 83. 9d.; 
culm, 33. 6d. to 3s, $d. Bituminous coal: No. 3 Rhondda, 9s. 6d. 
to 10s. 3d.; through, 8s. 6d. to 9s.; small, 7s. to 7s. 6d. No. 2 
Rhondda, 8s. 6d. to 9s. 6d.; through, 7s. 3d. to 7s. 9d.; small, 
53. 3d. to 5s. 9d. 

Steam coal: Best, 9s. 3d. to 10s.; seconds, 8s. 3d. to 9s.; bunkers, 
according to quality, 7s. to 9s.; small, 4s. 6d. to 5s., delivered 
f.o.b. Swansea, cash, 30 days less 23. 

A good deal of satisfaction has been caused in the Aberdare 
district by the announcement that the Nantmelyn Collieries are to 
be re-started, the Bwllfa and Merthyr Dare Collieries taking them 
over and working the joint concern. The Nantmelyn Collieries 
have been closed since the early part of the year, affecting nearly 
600 families. 

I hear of a good deal of distress in some parts of the coal 
district, due to variable and irregular trade. The usual pressure 
for prompt delivery before the holidays may be expected to alter 
this somewhat. The discussion as to underselling and limitation 
of output continues. At one meeting of colliers last week a fort- 
nightly holiday was suggested, but in the end Mr. D, A. Thomas’s 
scheme was supported. 

As I have previously mentioned, a batch of important railway 
Bills affecting Cardiff and the district will come before the 
Parliamentary Committee at the next session. Those promoted 
by the Bute Dock are being discussed in all quarters, and 
strongly recommended by infinential critics, as well conceived 
schemes for supplying the Cardiff Docks with the needed amount 
of trade to justify the great extensions on foot at the docks, and 
for giving the Bute an amalgamation with the Rhymney Railway, 
and permission to make several extensions, so as to be placed in 
touch with the principal coalfields of South Wales. these and 
other Bills noticed will soon cause very marked attention in due 
course, 

Mr. Austen Chamberlain, M.P., Mr. Green, Admiral Noel, and 
Major Raeburn, Junior Lords of the Admiralty, visited Cardiff on 
Thursday evening last from Milford Haven, and on Friday morning 
were conducted around the Bute Docks by Mr. Hurman, general 
superintendent, and Mr. Prosser, dockmaster, accompanied by 
Messrs. Harrison and Moore, the Admiralty agents at Cardiff. 
The visitors were much interested in the appliances for the ship- 
ment of coals, and also visited the new dock now in course of 
construction on the Cardiff Flats. After this they proceeded to 
the Dowlais-Cardiff Steel Works, and saw the Admiralty plates 
rolled and tested. 

Steel rails continue in good demand, but owing to the stoppage 
of so many tin-plate works there has been a falling off in make of 
tin bar. In pig there has been a recession of price to the extent of 
1s., though, in regard of the considerable fiuctuation of price 
during the week, this is not expected to be of long standing. The 
latest prices on ‘Change, Swansea, this week, in iron and steel were 
as follows:—Glasgow pig, 48s. d.; Middlesbrough, No. 3, 
403. 4d.; hematite, 48s. 24d.; Welsh bars, £5 10s. to £5 12s. 6d.; 


£6 123. 6d. Bessemer steel: tin-plate bars, £4 7s. 6d.; Siemens 
best, £4 7s. 6d.; steel rails, heavy sections, £4 103, to £4 12s. 61.; 
light, £5 10s. to £5 123. 6d. Tin-plates, Bessemer cokes, {s. 9d. 
to 10s.; Siemens, 10s. to10s. 3d.; Ternes, 17s. 6d. to 21s. 6d.; best 
charcoal, 13s. 6d. to 14s, 

North Wales is now having some of the bitter experience of 
strikes which South Wales from time to time has experienced. 
There appears no likelihood of a settlement at the Penrhyn Slate 
Quarries, and the loss of wages is already estimated at £30,000. 

Mr. Bailey having retired from the general management of 
Hill’s Plymouth Colliery, consequent on the death of Mr. Hankey, 
senior, has joined the firm of Messrs. Bailey, mining and consulting 
engineers, Cardiff, Mr. Bailey’s practical experience is a long 
one, and when in the Merthyr district he enjoyed the repute of 
a very sound and extensive knowledge of the law relating to 
collieries. : 

Every day of late has brought about some change of face in the 
tin-plate situation. Mid-week it was announced that Mr. Gilbert- 
son, of Pontardawe, had issued a notice to the men that the 1874 
list would be paid in December. This applies to thirteen mills. 
On Monday the millmen at Melyn Works came out, the proprietary 
havirg only conditionally granted the 1874 list, if the neighbouring 
works did the like. At Lydney a further notice is to be put in, 
demanding the whole of the 1874 list. On Thursday last the Car- 
donnel Works stopped, having cleared off existing orders. The 
men had an offer to continue at 10 per cent., but refused. The 
Beaufort and Duffryn Works continue idle, and another six 
days will see the stoppage of Upper Forest and Foxhole, 
unless terms can be arranged between the management and the 
men. It is estimated, when these are —, another thousand 
men will be added to the list of unemployed in the Morriston 
district alone. 

It was mentioned on ’Change, Swansea. this week that there 
had been large shipments of plates to Russia, Germany, and Italy, 
and that there had been a “‘ squeeze” for the Russian market, and 
| high prices paid for immediate shipment, 10s. 9d., lls., and 

lls. 3d., f.o.b. These, of course, are exceptional figures, as also 
| others quoted at Liverpool market. The total shipments of plates 
from Swansea last week were 67,222 boxes ; received from works, 
51,159 boxes ; present stocks, 81,436 boxes. 

Swansea imported pig and iron ore freely last week. 
of coal an average, as was also that of Newport, Mon. 

There was a serious breakdown of the large engine on the left 
of the Goat Mill, Dowlais, last week. This occurred at an awkward 
time, when there was a pressure on for heavy goods, 

Cardiff quotations: Spanish ores indicate an improvement ; 
Garucha, 123.; Rubio, 133. 9d. to 14s.; Tafna, 133, 3d. 

Good average work has been done in the Briton Ferry district 
during last week ; and the new industry, the Navigation Patent 
Fuel Works, are turning out well. 

Notices are out for “‘ powers, &c.” to extend Cardiff tramways 
to Penarth. This is regarded as a good movement. 

Cyfarthfa Works continue brisk, and, in addition to imports of 
ore, received a consignment this week of spiegel from Workington. 





Shipment 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

DEMAND and sale on the iron market are as good as can be 
desired at this period of the year, and makers, when looking back 
on the dull and altogether depressed condition of the iron trade in 
November last, cannot but feel gratified with the present state of 
things, for even those branches of the iron industry which, owing 
to a decreasing activity in the building line, are always short of 
orders in the beginning of winter, have this year been fortunate in 
securing a lot of fair orders for future delivery, which, together 
with the small contracts that continue to be received for immediate 
consumption, will keep the mills and foundries in regular occupation 
for a good time ahead. 

A sound trade is doing on the Silesian iron market ; raw as well 
as finished iron sells briskly at the former quotations, and a healtby 
tone prevails all round. Railway requirements are in specially 
good request, and so are the smaller articles of manufactured iron. 

In Austria-Hungary the pig iron trade is satisfactorily occupied 
and prices are very firm, nearly all the iron produced going into 
immediate consumption. Malleable iron, on the other hand, is a 
trifie dull; for the next weeks, however, regular work is secured. 
Latest quotations are : common forge pig, 45°50fl.: gray ditto, 48 
to 50fi.; Bessemer, 48 to 5lfl.; ingots, 76 to 80fl.; bars, 110 to 
120fi.; girders, 111°50 to 125fl.; boiler-plates, 150 to 180f1.; tank 
oe. 130 to 135ti.; steel plates, 140 to 150f1.; all per ton free 

ienna. 

The Bulgarian iron business has been rather dull during the past 
few weeks. Especially in merchant iron very little was done, 
while the import of bridge-building material for the railway line 
Sophia-Roman was pretty large, no less than 14,000 q. coming from 
Germany. 

A satisfactory sort of business has been transacted on the French 
iron market during the Jast week, home and foreign demand being 
animated, while quotations show conderable firmness. In pig iron 
a slightly rising tendency has even been perceptable. 

The tone of the Belgian iron market has further improved since 
last week’s report ; indeed, some branches are remarkably active, 
and quotations are very stiff. Finished iron is scarce and fetches 
good prices ; girders, for instance, bave been raised 1s. for export, 
while for local consumption 135 to 140f. p.t. is asked and paid. 
The following prices are at present ruling: bars,! No. 2, 140f. p.t.; 
No. 3, 145f.; No. 4, 160f.; No. 5, 180f. free Belgian station. For 
export No. 2 quotes 130f. p.t.; No. 3, 135f. p.t. f.o.b., Antwerp. 
Inland quotations for plates are, for No. 2, 150f.; No. 3, 160f.; 
No. 4, 195f. p.t.; for export, 142°50f., 152°50f. and 187:50f. p.t. is 
quoted f.o.b. Antwerp. 

There is no change to note in the condition of the Rhenish- 
Westphalian iron industry, all departments remaining satisfactorily 
engaged. The iron ore trade is brisk, but, as has been mentioned 
in former letters, output of iron ore is in no proportion to the 
continually increasing make of pig iron, and producers are, there- 
fore. compelled to purchase large lots of foreign ore. It has been 
officially stated that during the last thirty years the make of pig 
iron increased fivefold, while output of iron ore is only four times 
higher than in 1896, as will be seen by the following figures :— 


Output of pig iron. Output of iron ore. 


ons. tons. 
1866 .. 1,046,900 2,996,000 
1870 1,391,100 3,839,200 
1875 2,029,400 .. .. «e oe oo 4,480,300 
1880 SR NO 5s sc ae co. oe SEO 
1885 3,687,400 9,157,500 
1820 4,658,500 .. . 11,406,100 
1895 .. 5,481,000 .. -. 12,349,600 


Altbough production of iron ore is so much lower than con- 
sumption, large quantities are exported every year; in 1895, for 
instance, exports amounted to 2,480,130 t., of which 1,214,199 t. 
were sent to France, and 1,203,629 t. went to Belgium, while the 
remainder was sent to Austria-Hungary. German import in 
foreign ore rose from 607,007 t. in 1880 to 2,017,136 t. in 1895; 
since 1887, when import amounted to 1,036,217 t., the double 
quantity was imported into Germany. Last year one-third of 
total import, 783,824 t., came from Spain, and nearly one-third, 
613,920 t., came from Sweden. There has also been iron ore 
imported from Russia, especially manganese iron ore from Caucasia, 
which is favourably situated ; shipment of iron ore from there rose 
from 2,198,800 pud in 1895, on 8,197,400 pud in 1890, and on 
10,106,870 pud in 1895. Both in the Siegerland and in Westphalia 
the raw iron industries are briskly occupied, and prices have gone 
on hardening ; since last week foundry pig has been advanced 
M. 1 p.t. 





iron plates, £6 15s, to £6 17s. 6d.; steel plates, £6 10s. to 





In the Siegerland spiegeleisen is in specially good demand for 


America, The blast-furnace works of the Saar and Mose] distr, 

produced in October of present year 23,443 t. forge pig ; 70 lay 
basic ; and 9481 t. foundry pig ; together 103,039 t, Output be 
2°07 per cent. higher than in September, when it amounted t" 
100,950 t. 1n October, 1895, output was 93,419 t., which ray 
an increase of 10°3 per cent, for the same month this year 7 
steady trade is done in malleable iron, and quotations are firm ag 

rule. The business in bars is getting rather more quiet ; girders, 


too, show less briskness than last month, but the mills are stil] 
engaged 


receiving a sufficient amount of orders to keep them well 
till spring. 

A specially good activity is reported in the plate trade, al] th 
heavier sorts meeting with brisk demand ; the situation of the 
sheet mills is less favourable, and the tone of prices just a shake 
less firm than before. The railway and engineering department 


continues very busy, fresh work coming in regularly for immediate 
as well as fur forward delivery. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEW YorRK, November 18th, 

THE event of the past week was the meeting of the Steel Billet 
Combination which, after several sessions, fixed the mill price of 
steel billets to be maintained by a penalty. The action was some. 
thing of a surprise, and it wil] resuit in the erection of four or five 
open hearth steel planta during the coming season. ‘I'his action 
bas Leen threatened for months unless the billet makers would 
abate their demands somewhat. With Betsemer at 12 dols., ang 
steel billets at 20°25 dols., and steel rails at 28 dols., manufacturers 
ought to show pretty fair dividends. Advances have been made 
in several lines for early deliveries. For 1897 deliveries there has 
not been much business as yet, but it is probable that quite a ru, 
of orders will now be booked. Southern pig iron makers have 
about determined negotiations for large lots of foundry and forge 
iron for delivery after January Ist. Northern brands have been 
advanced 25 to 50 cents, but there is considerable iron being sold 
on old quotations. Railway material is under better inquiry tt aa 
for months, but lack of funds deprives the market of interesting 
features. A great deal of business may be placed any day. It is 
impossible to declare what iron and steel users will do, A good many 
purchasing agents are advising what might be regarded as precipi. 
tate action, but the more conservative managers do not believe 
that surprises are in store such as upset all calculations in 195, 
The results since the election have been gratifying on ail sides, 
No tariff policy has been agreed upon among those who regard 
themselves as capable advisors of the in-coming Administration, 
The leading Republican politicians believe it will be advisable to 
adopt a course which will meet the views of the leading Democratic 
politicians who sided with the Republicans, and this course is likely 
to be followed. Another reason for saying so is, that the Silver 
Senators will not vote for any extreme tariff measure. Besides, the 
country has measurably adapted itself to existing measures. The 
fundamental idea underlying the next tariff will be to make it a 
sure revenue measure, able to create a moderate surplus to decrease 
the public debt. The new Administration will withdraw the 
‘greenback ” currency, and that will inflame the popular passion, 
and result in the election of a Silver Congress, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Goop attendance on 'Change. The demand for steam coal con- 
tinues good, with shipments fully up to the average at advanced 
prices. House coal in pressing demand with long stem, and a 
turther advance of 6d. per ton. Tin-plates without change. The 
iron and steel works are all fully employed. The Tredegar Jron 
Company are preparing to re-light their blast furnaces. 

Coal: Best steam, &s. 9d.; seconds, 8s. 3d. to 8s. 6d.,; house 
coal, best, 11s,; dock screenings, 5s.; colliery small, 4s, 6d.; smiths’ 
coal, 6s. 9d,; patent fuel, 16s. Pigiron: Scotch warrants, 48s. {d.; 
hematite warrants, 50s. 9d. f.o.b, Cumberland; Middlesbrough 
No. 3, 40s. 8d. prompt; Middlesbrough hematite, 48s. 8d. Iron 
ore: Rubio, 14s. 3d.; Tafna, 138, 6d. Steel: Rails, heavy sections, 
£4 12s. 6d.; light ditto, £5 5s. f.o.b.; Bessemer steel tin-plate 
bars, £4 7s. 6d. to £4 10; Siemens tin-plate bars, best, £4 10s. 
to £4 12s, 6d.; all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 9s. 9d>; Siemens, coke finish, 10s. Pitwood: 
17s. 6d. London Exchange Telegram: Copper, £49 2s, 6d.; Straits 
tin, £58103. Freights very firm. 








CATALOGUES. 





W. B. Haigh and Co., Ld., Oldham.—Catalogue No. 15, devoted 
to wood-working machinery and steam engines. This is a very 
complete book of nearly 200 pages, and sume of the machines 
illustrated and described are entirely new. 

W. F. Stanley, London.—C. catalogue of mathematical drawing 
and surveying instruments. Amongst additional features the 
chief is a telegraphic code for the principal articles. 

Cowlishaw, Walker, and Co., Ld., Stoke-on-Trent.—Leatlet 
illustrating and describing their elastic clutch or coupling. 

The Great Horseless Carriage Co., Ld., London,—A nicely 
illustrated and printed pamphiet describing different types of 
electrical carriages constructed on Mr, Bersey’s system. 








THE New CuxXHAVEN Harsour.—According to a recent report 
of the United States consular agent at Cuxhaven, the new harbour 
works, after having been under construction for the past five years, 
at a cost of about £362,250, were practically completed at the end 
of June last, with the exception of some final dredging work, and 
were to be opened for traffic in the latter ;art of the year. The 
area of the harbour is fifteen acres, and there is ample room for 
extension. The depth at low-water is 26ft. Sin. The entrance, 
328ft. wide, is formed by two solid masonry jetties 394ft. long, 
alongside which steamers of the greatest draught of water can be 
berthed, thus enabling passengers to be landed and forwarded 
direct to their destination by railway. Numerous and unexpected 
difficulties were met with in the course of construction, among 
others an immense accumulation of water, the overcoming of which 
reflects great credit upon the engineers and others engaged in the 
execution of this important work. A length of 656ft. of quay wall 
has been let to the Hamburg-American Packet Company for 
fifteen years, and this company’s large mail steamers, instead of 
proceeding forty miles up the river to Bremerhaven, will in future 
load and discharge cargo here, and be dispatched with passengers 
from this port to the United States. Space has been provided for 
a dry dock, but its construction has been left to private enterprise. 
The question of dues upon vessels entering the harbour is not yet 
definitely decided ; but it is proposed to charge the same dues as 
are levied in the Hamburg Harbour, but with certain modifications. 
The railway connecting Cuxhaven with Geestsmunde, at a cost of 
£295,803, was opened on June Ist last. Hitherto Cuxhaven, 
admirably situated at the entrance of the river Elbe, has been 
merely a port of refuge for vessels either in distrese, seeking shelter 
from northerly and westerly gales, or prevented by ice in the river 
from proceeding to Hamburg or neighbouring ports ; but the afore- 
said improvements will add considerably to the development and 
importance of the place, both from a commercial and military point 





of view. 
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= 
THE PATENT JOURNAL. 


om “The Illustrated Oficial Journal of 
Condensed Jrom 7 “Patents.” 


Application for Letters Patent. 

« * When inventions have been “communicated the 
*name and address of the communicating party are 
printed in italics. 

11th November, 1896. 

95.329. MACHINE for Dryina Borries, J. Kennedy, 

Glasgovv. 

95,330. Rims 0 
Glasgow. 

95,331. VALVE 

don. 

25 rt Umpreas, J. H. Austin, London. Z 

95,333. CIGARETTE Makine Macutnes, M. Stern, jun., 

“London. 

sm LABELS, K. Dienemann, London. 

95385, Enarves, W. H. Graham, London. 

5; '336. Tires, R. Brettner, London. ‘ 

35, 387. Book Cases, B., Micou and G. C. 

tg DAMPING AppaRaATUS, E, Edwards.— 

“B. von der Goltz, Germuny.) : 

95,339. Gas and COKE Manvractourg, T. B. Younger, 
° London. 
95,340. WASHING 

don. 

Bong ain, G. Bolton, London. 

95,342 Entaraino Toot, G. E. Cornioley.—(C. W. Zip- 
ever, GETMANY.) 
on'343.’ ELEC ric Locks for Raitway Levers, E. Tyer, 


ondon. e sa 
aur MANUFACTURE of CatTLe Foon, W. C. Forsyth, 


aa COMMUNICATING ENERGY, Siemens Bros. and Co., 

““Yd., and A. M. Taylor, London. : ce 

95,346. BRAKE, Siemens Bros, and Co., Ld., and G. 8. 
Grimston, London. ’ 

25,347. WARMING APPLIANCES, D. M. B. H. Cochrane, 

on. 

nie. Demo Woot, O. Imray.—(The Farlirerke vor- 
mals Meister, Lucius and Briining, Germany.) 

95,349. WEARING AppaREL, 8. Richards, London. 

95,350. STATIONARY STeaM Generators, W. Schmidt, 
London. 

95,351. TIRE, C. 8. Hardy, London. 

95,352. Bottes, Sir W. O. and G. W. 8. Lennox, 
London. - 
25,853. APPARATUS for Testinc Yarn, M. H. Tomkins, 

onaon. 
r 4 Devices, F. A. Richter, London. 
. HorsesHoe, F. W. Hahn, London. 
. Sups’ Bertus, J. Goodwin, London. 
95,357. Button, J. E. Kenna, London. 
95,358. STopPERS, H. C. Hudson, London. 
25,359. Puttey, P. R. Schubert, London. 


f Cycies and VeHIc.es, J. McConechy, 


for Pweumatic Tires, J. T. French, 


Reid, 


Woo s, A. J. Inston and E. Ramsden, 
















95,960. CoveRING of Metats, &c., F. H. Snyder, 
London. 

25.361. VELOCIPEDE TvuBe Coup.inas, J. Sternberg, 
London. ‘ 

95,362. TEXTILE Fasric ManuracturE, V. Bona, 
London. 


25,368. Buttons, A. J. Boult.—(0. W. Ketchum and B. 
A. Griflith, United States.) 

95,364. Lock FuRNITURE for Doors, W. B. H. Drayson, 
London. 

25,365. ELECTRODE 
London. 

25,366. CycLe WHEEL Tires, A. Hill and R. W. Vining, 
Liverpool. 

25,367. BicycLes and TRICYCLEs, 
Liverpool. 

25,368. Curtinc Goip, L. 8. Bracher, J. Cassels, and 
W. W. Collyer, Manchester. 

25,369. AppLytnG Gotp, L. 8S. Bracher, W. W. Collyer, 
and J. Cassels, Manchester. 

25,370. Lamps, F. R. Pope, Liverpool. 

25,871. CLEANING ToBacco Pipes, E. W. Evans, Liver- 
pool. 

25,872. Rotary Water Motor or Pump, A. Griffith, 
Liverpool. 

25,373. Fencino, A. Mauser, Liverpool. 

25,874. TRANSMITTING Motion, J. Y. Johnson.—{7/ 
Willcox and Gibbs Sewing Machine Company, United 
States.) 

25,875. Recovery of Metaus, 8. O. 
London. 

25,876. TREATMENT of “ Stimes,” S. O. Cowper-Coles, 
London. 

25,377. WHITE 
London. 


for Bartreries, H. Woodward, 


W. Sherrington, 


Cowper-Coles, 





ArsENIC MaNuractuRE, W. Bevan, 


25,378. Rims and Trres, C. Woolley and T. Dunn, 
London. 
25,379. Numpers and Name Ptares, E. Miles, 
Swansea. 


12th November, 1896. 





25,380. Urntnats, H. Clay, Liverpool. 

25,881. WeL_pLEss ComPpRESSED Steet Hous, T. Gould, 

Broadbridge, and E. N. Cox, Brighton. 

a pa Book Covers, &c., for Post, F. W. Mayhew, 
naon. 

25.383. Tires for CycLe WHEELS, H. F. Julian, Shaldon, 
Devon. 

25,884. INCANDESCENT SHADE CARRIER Rina, T. and 
’. E. Price, Birmingham. 

5. Or. Enornes, W. Rennison, H. Foster, and J. 

utton, Shipley, Yorkshire. 

25,386. Hinces for Scuoot Desks, J. J. Lynam, Bir- 
mingham. 

25,387. Lace ATTACHMENT for Boots, A. and T. Lead- 
beater, Leeds. 

25,388. CycLe Drivinc WHEELS, H. Mellars, Aber- 















nny. 

25.389. Cycte Hanpie Bars, W. Smith, Longport, 
Staffordshire. 

25,890. Keys for Pranorortes, &c., C. 
Swansea. 

25 391. Reparrinc Prevatic Tires, W. Griffiths, Bir- 
mingham. 

25,392. Preumatic Tires, W. P. Sutton, Nottingham. 

5,393. Lamps for Cyc.es, J. Ashwin, London. 

25,894. Securine CycLte Frames, J. Parkinson, 
Bradford. 

25,395. Brakes for Warp Beams, &c., J. Herrin, 
Bradford. 

25,396. A PARLOUR Game and Boarp, A. J. Thomspon, 

iverpool. 

5,397. Toy, J. H. Bowes, Elland, Yorkshire. 

25,398. Ho.tpina SALE TicKETs to Pins, A. 
Worthing. 

25,399. Fasteninos for Lanpaus, 8. A. Cooper, Bir- 
Mingham. 

25,400. ImMproveD Rein Ho.pers, 8. A. Cooper, Bir- 
_Iingham. 

25,401. Cure for Drorsy and Jaunpice, J. Brownlie, 
Glasgow. 

25,402. IMPROVED STEAM GENERATORS, J. H. Rosenthal, 
_Glasgow. 

25,403, AUTOMATICALLY 

, Vagemann, Glasgow. 

5,404. Baccinc and WEIGHING Coat, R. 

Glasgow. 

25,405. Paper Curtinc Gauces for GuILiotine, H. 

ox Dade, Dublin. 

25,406, MEASURING PuLvEROUS MATERIALS, K. Wende 
_and M. Kudrass, London. 

25,407. Fixinc Tire Covers, E. G. Edmands and the 
pa ae Pneumatic Tire and Cycle Company, Ltd., 

ndon, 

25,408. A Bicycte Support, W. U. Coates, Falfield, 
_Gloucestershire. 

25,409. MovaBe Toys, J. H. Key, Torquay. 

25,410, Steam Motors for Roaps, E. Foden, Man- 


chester, 
25,411. Bowers, A. E. Yeadon, J. Richardson, and 


H. Sutton, 








F. Ive, 


DisenaaGina Stirrups, P. 


9 


Taylor, 


'S. N. Yeadon, Leeds. 
25,412. Motor Venicirs, W. Simpson, W. L. Bodman, 
and L. H. Simpson, Manchester. 





25,413. PREVENTING TIRES BEING PuNcTURED, R. E. 
Glasgow. 

25,414. BicycLe Gear, H. Ivan-Gould and C. H. Hep- 
worth. Dublin. 

25,415. PNeumatic Tires, H. R. Curry, Glasgow. 

25,416. Pweumatic Tires, H. R. Curry, Glasgow. 

25,417. P MATIC TrREs, J. Sime, Glasgow. 

25 MATIC TirEs, J. Sime, Glasgow. 







5.418. Pre 

,419. TRicyc.e, J. W. F. Rose, London. 

25,420. Twistine, &c., SprnpLEs, B. A. Dobson, Man- 
chester. 

25,421. Consrrectinc Meta. Brincgs, W. Beer, Man- 
chester. 

25,422. Piers, Wynn, Timmins, and Co., Ltd., Bir- 
mingham. 

25,423. Improvep Stanps for VELocipeDEs, J. Meek, 
Coventry. 

25,424. PNeumatic Tires, J. and W. Simmons, Wolver- 





hampton. 

25,425. Srorine Enercy for Cycies, J. Evans, Wolver- 
hampton. 

25,426. Steam Borer Furnaces, 8. Butterworth, 


Manchester. 
25,427. Preventinc Cuimney Firine, 8. Houghton, 
Dudley. 

25,428. Kitns Consuminc Gas as Fue., H. Heather, 

Newcastle-upon-Tyne. 

25,429. Topacco Pires, M. Miroy and C. H. Deere, 

London. 

25,430. Drivinc Gear for Bicycies, &c., J. Ghys, 

London. 

25,431. Serizs of Ficure Locoryres, T. Ashford, 

London. 

25,432. Improvep Loom Sxutt ies, H. and J. Almond, 


London. 
25,433. RarlLway E. Balzer, 
Davis, 


London. 

25,434. ATTACHMENT for Bicycies, H. L. 
London. 

25,435. JoINTING R. Felsche, 
London. 

25,486. Fire-escape, F, Schiifer, Cologne. 

25,437. Cycies, J. Farber, Cologne. 

25,438. ScHoot States, A. Kemp and J. B. Birken- 
meier, Cologne. 

25,489. Stopper for Borries, C. Simon, Cologne. 

25,440. Tooru-pick Ho.per, A. Fischer, Cologne. 

25,441. Fountain Pen Hovpers, W. Schlomberg, 
Cologne. 

25,442." CockinGc MecuanisM for SMALL-aRMs, J. Ross, 
London. 

25,443. Hanpite Bars for VeLociperes, W. C. Lea, 
London. 

25,444. Improvep Gear for Drivinc, M. Tweedie, 

ndon. 

25,445. Propucina PrintinG P artes, R. 8. Clouston, 
London. 

25,446. CycLte Brake SuHors, A. Metheringham and 





VEHICLE COUPLINGS, 


MerTatiic TvuBEs, 





The Beeston Engineering Company, Limited, 
London. 
25,447. FisisHinc Woven Fasrics, W. Preston, 8. 


Watson, and H. Clayton, London. 
25,448. Toy or Game, C. Wilton, London. 


25,449. RoL_LterR Bearinos, &c., H. Bergeron, 
London. 
25,450. Smoke Consuminc Device for Lamps, C. 


Broadhurst, London. 

25,451. Gas Lamps for Street Licutino, A. Loscher, 
London. 

25,452. Pyweumatic Tires for Cycies, 8S. Anyzewski, 
London. 

25,458. Wasuers for Foop Receprac.ies, T. Keliher, 
London. 

25,454. Protectinc Exvastic Tires, J. Le Riche, Bir- 
mingham. 

25,455. Cranes, &c., 8. O. Cowper-Coles and W. P. 

outh, London. 

56. JouRNAL Beartinos, C. E. W. F. von Bieden- 

21d, London. 

25,457. IxstRuMENT for MeasuRING Distances, J. T. 
Whish, London. 

25,458. Oversnogs, C. J. Bailey, London. 

25,459. SreerinG Lock for Cycies, W. P. Thompson.— 
(C. Worner, Germany.) 

25,460. Furnace Grate, W. P. Thompson.—(P. de Smet, 
Bels 


R 
25,4 





25,461. Stee. Manvuracturg, W. P. Thompson.—(La 


Société Civile d'Etudes du Syndicat de U Acer Gérard, 





Manvracture, W. P. Thompson.—(Za 
d'Etudes du Sy at del’ Acier Gérard, 






nee.) 

. Sappies for Cycies and VEHICLEs, J.S. Lewis, 
London. 

25,464. CycLe WHEE Ls, F. Hulme, Manchester. 

25,465. PepestaL Seat Brackets for Ciosets, T. 
Ventom, London. 

25,466. Hurricane LANTERNS, W. Sandbrook, London. 

25,467. Cyciists’ WATERPROOF OVERALLS, B. Abrahams, 
London. 

25,468. CENTRIFUGAL Pumps, G. M. Capell, 
Stratford. 

25,460. Sarety Vatve, A. and A. Génard, Brussels. 

25,470. Supportine the Crust of Pres, H. O. Macan, 

ondon. 

25,471. Cycies, F. H. Phillips and C. W. Partington, 
London. 

25,472. Maxine Fatry Matrer from ANIMAL TISSUEs, 
J. Davidson, London. 

25,478. Pessary, A. M. Longshore-Potts and G. E. 
Harrison, London. 

25,474. Steam Borters, La Compagnie de la Chauditre 
Mixte, London. 

25,475. Pantoorapn, A. Martin, London. 

WeELDLEss Cuarns, J. M. 


Stony 








Or, 





,476. MAKING Davis, 

London. 

25,477. Riws and Trres of WHEE Ls, H. A. Couchman, 
London. 

25,478. Brake Apparatus for Crcies, &c., H. Tanner, 

London. 








25,479. Means for InpicaTinc Tre, 8S. R. Barrett, 
London. 
25,480. Drivine and Reversinc Gear for Ort and 


other Enorngs, W. Baines, W. Norris, and J. Simkiss, 
London. 

25,481. ELectric Penpants, H. Kray, London. 

25,482. Inpuction Corts, 8S. Szubert, London. 

ny 2 aa for InrLaTinc Pumps, &c., W. Blair, 
London. 

25,484. Paper Cuttinc Apparatus, H. J. Haddan.— 
(BE. Caillet, France.) 

25,485. Fare Inpicators, H. Schwabacher, London. 

25,486. TREATING Fisrovus Statks, W. T. Forbes, 
London. 

25,487. Construction of Fan, I. Marcus, London. 

25,488. Propvtction of ACETYLENE Gas, A. Fournier, 
London. 

25,489. Steam ConpENsING Apparatus, J. I. Thorny- 
croft and the Steam Carriage and Wagon Company, 
London. 

25,490. Shower Batu Apparatus, A. A. O. Koop and 
J. F. Klentze, London. 

25,491. Srurrinc-Box Metatiic Packine, G. Cooper, 
London. 

25,492. Fixrxse CoLtourntnG Matrers on Corron Fasrics, 
W. Watson and Co., Limited, and E. Bentz, Man- 
chester. 

25,493. Hose Nozze, W. P. W. and A. E. W. Browne, 
Birmingham. 

25,494. CarTripGe Casegs for Guns, W. F. Bayliss, Bir- 
mingham. 

13th November, 1896. 


25,495. Cycies, J. W. Smallman, Nuneaton. 

25,496. Rartway Rats and Fastenrnes, F. W. Webb, 
Crewe. 

25,497. WercuT Motor Recvuaror, A. I. van Vriesland, 
Liverpool. 

25,498. Propucine Gas or-Vapour from Arr, A. I. van 
Vriesland, Liverpool. 

25.499. LoapER and UNLOoADER, &c., J. Stoddart, 
London. 

25,500. Evectric 
mingham. 


LaMpHOLDERS, J. B. Verity, Bir- 


25,501. Beveraces, C. M. Aikman, W. Frew, and G. 
T. Beilby, Glasgow. 
25,£02. CANDLEsTICK, R. Roderick and W. E. Williams, 


stol. 
25,508. Brick Press, J. J. Fletcher and H. B. Martin, 
London. 
25,504. Lockine Not, F. Logier, Dublin. 


25,505. Means for Inpicatinc whether RaiLway 
Points are Property Set, H. Biermann, Man- 
chester. 


25,506. Exycrric ALarum for InsERTING in Locks, J. 
arris. Bath. 

25,507. FEED- WATER Puririgrs, J. H. Rosenthal, 
Glasgow. 

25,508. AlR-TIGHT Packaaes, M. Falk, Glasgow. 

25,509. Drivinc and SpeeD REGULATING MECHANISM 
for VEHICLES and Locomorives, E. B. Fenby, Bir- 
mingham. 

25,510. ADVERTISING on TABLEs, A. E. Mitchell and 
J. H. Iles, Bristol. 

25,511. ImpRovED Macuines for WasHineG, J. Wells, 
Nottingham. 

25,512. MANUFACTURE of Borr.es, P. G. Ebbutt, Bir- 


mingham. 
25,618. Sprinc for Cycte Sappies, R. H. Topham, 


ig. a 
25,514. Tues for Cycizs, &c., J. L. Wright, London. 
25,515. Srorinc CoMPRESSED AIR, L. 8. Crandall and 
8S. G. Mason, London. 

25,516. VeLocipepes, 8. Gorton, W. Taylor, and the 
New Beeston Cycle Company, Ltd., Coventry. 

25,517. A “Snort LeNcTH Barometer,” H. Goold- 
Adams, Midleton, Co. Cork. 

25,518. The CycLe Facittz DeTacHMENT Rim, R. Naish, 
Dublin. 

25,519. Imvrovep Corsets and the like, A. J. Gregg, 

ndon. 


25.520. VentTiLation of Lavatories, &c., H. Kerrill, 
Dublin. 

25,521. Cover Joint for Sanitary Pipes, R. C. Birtley, 
Durham. 

25,522. Recorpinc the Speep of Trains, W. Tighe, 
Dublin. 

25,523. Inontnc Macuryes, D. K. Tullis, Glasgow. 

25,524. Sream Generators, &c., E. Makin, jun., Man- 
chester. 

25,525. ATTACHING Lamps to CarRiaces, W. Whiston, 
Birmingham. 

25,526. CrusHino Orgs, J. E. and J. Broadbent, Man- 
chester. 

25,527. Hanp Tackers, W. H. Dorman, Stafford. 

25,528. Enoines, J. Southall, Worcester. 

7 Cork Cores, &c., T. H. Wolstencroft, Liver- 

ool. 

25,530. Bonps, T. Taylor, Manchester. 

25,531. WaLLets, &c,, A. Timpe and P. W. Deacon, 
Manchester. 

25,532. Boots, W. H. Dunkley, Birmingham. 

25,538. Gas and Or Moror Enornes, J. Fielding, 
Gloucestershire. 

25,534. Boxes, G. Harris, London. 

25,535. Curr ApsustinG, F. Youngman, Bradford. 

25,536. INCANDESCENT Gas Burners, C. R. Bellamy, 
Liverpool. 

25,537. WHEELS, J. Pride, Liverpool. 

25,5388. Necks of Wroucut Metra KettT Les, C. H. Hill, 
Birmingham. 

25,539. Pumpinc Macuinery, A. E. Harrison and 8. 
Edgerton, Stoke-on-Trent. 

25,540. Rat Trap, W. Taylor, East Dereham. 

25,541. BRaKE-sPRING for ELectrRIc Licutino, G. May, 
London. 

25,542. MANTLE and DravuGcaT Protection Parte, G. 
May, London. 

25,543. Trouser Suretp, C. J. Brown, London. 

25,544. Fioors, M. F. X. Foley, London. 

25,545. VaLves for Pyeumatic Tusgs, J.C. MacSpadden, 


ndon. 
Se Cuatins for CycLes, W. J. Simpson, 
mdon. 
25,547. Borters, A. W. Knotts, London. 
25,548. Surveyors’ Measurine Rops, W. H. Nash, 
Brighton. 
25,549. ANTI-FoULING Paint for Suips, E. Scott, 
London. 
25,550. Joints for VELOCIPEDE Frames, J. Hollis, 
London. 
1. VELocIPEDE HanpD.es, J. Hollis, London. 
2. Means for Copyinc Drawinos, F. W. Bentall, 
London. 
25,553. SwimminG Appliances, J. R. Barrett, London. 
25,554. Boot and SHor BrusHina Macuine, A. W. 
Fithian, London. 
25,555. Cup, A. Lay, London. 
§. TROUSER GuaRD, G. Lemon, London. 
VELOcIPEDE HanpLes, W. H. Heaton-Arm- 






tone 









». 

5,560. ELtastic Tires, J. C. Robins and A. Horn, 
London. 

25,561. AuTomMaTIC Evection, F. Praunegger and L. P. 
Schmidt, London. 

25,562. Harr Restorer, J. Brown, Cork. 

25,563. FoLpinc Bicycie, M. B. Ryanand P. O. Dwyer, 
London. 

25,564. Casxs, M. Tonks, London. 

25,565. Picrures, A. Hannen 
Cologne. 

66. Forms, D. McIntyre, Glasgow. 

67. Boot Protector, H. H. Lake.—(F. W. Whitcher, 

United States.) 

25,568. Boot Protector, H. H. Lake.—-(F. W. Whitcher, 
United States.) 

25,569. GuarpD for Carvina Forks, T. E. Thompson, 
London. 

25,570. CycLe APPLIANCE, W. C. Wark, Glasgow. 

25,571. VELOCIPEDE EXPANDING PeEDALs, J. 8. Herriot, 
Glasgow. 

25,572. BicycLe and CarRiaGE WHEELS, E. J. Castle, 
London. 

25,573. Bearine Riss, G. Hughes.—(C. Steiner, United 
States.) 

25,574. Skirt SusPENDER, J. C. Campbell, London. 

25.575. DecoraTING FurRNITURE, A. W. Duff and W. G. 
Pether, London. 

oats, H. B. de Beaumont, London. 

2 InpicaTInc and Recorpinc Motion, R. M. 
Lowne, London. 

25,578. Strrrvups, J. G. Ingram, London 


and A. Michler, 














25,579. PHOTOGRAPHIC Frames, C. A. McEvoy, London. 


| 25,580. Meruop of F1xine CorTIcene, A. Westmacott, 








London. 

5,581. Dyemne, E. J. Stewart, London. 

. WHEEL Rims, J. T. Trench, London. 

,583. TrrEs, &c., J. T. Trench, London. 

5,584. VELOCIPEDE and CARRIAGE WHEELS, J. T. M. 
Hircock, London. 

25,585. STARCHING Macuines, D. H. Newton and F. L. 
Darrow, London. 

25,586. Brakes, A. Ash, London. 

25,587. Firm Perrorators, A. Wrench, London. 

— Lau Looms, W. P. Thompson.—(J. Tantin, 

rance, 

25,589. Motors, H. 8S. Booth, Manchester. 

25,590. Box Borroms, R. Helsper and W. Knehans, 
London. 

25,591. CRaNK MEcHANISM, J. W. and W. W. Brereton, 
Birmingham. 

25,592. Liquip Compounp, C. W. Anderson, H. 
Benjamin, and J. Mendess, London. 

25,598. ATTACHING Pipgs, C. W. Outram and G. Peck, 

ndon. 

25,594. Door FasTentnos, J. V. Long and W. Baker, 
London. 

25,595. LucGace LaBets, J. V. Long and W. Baker, 
London. 

25,596. RoLLER PrinTING Macuines, C. A. Jensen.— 
(7. Ender, G. Fiinfstiick, and A. Kleindienst, Russia.) 

25,597. Sreerinc HanpLE Lockine Device, J. M. 

Lempart, London. 

5,598. BRAKE OPERATING Devices, E. 8. Hall, London. 

25,599. Device for Limirine Srrary, E. C. y Amat, 
London. 
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25,600, Erecrric Arc Lamps, &c., J. Smith, London. 

25,601. CeLts of Exectric Batreries, J. M. Moffat, 
London. 

25,602. Steeve Liyxs, T. Fedarb, London. 

25,603. Lapigs’ Vers, E. H. Leake, London. 

25,604. Fret Saws, T. Summers, London. 

25,605. Car Trucks, K. W. Blackwell, London. 

25,606. Motors, W. Braun, London. 

25,607. CycLE Stanps or Supports, W. H. Johnson, 
London. 

25,608. Preumatic Tires, P. A. Craven, London. 

25,609. Caces of Coat Mines, J. J. Esmonde and R. 
Jones, London. 

25,610. Macuines for Sritcuinc, C. E. Preusse, 
London. 

25,611. Mawuracturine CaLcium Carpipve, H. Maxim, 


mdon. 
25,612. Dryinc GRANULAR MATERIAL, C. G. J. Miller,. 
London. 


14th Novemler, 1896. 


25,613. Cyces, J. Herzl, London. 

25,614. Topacco Piprg Back, H. Skilton, London. 

25,615. PREVENTING CoLLisions between Steamers, R. 
W. Roberts, Menai Bridge. 

25,616. PHorocraPHic Suutrers, A. T. Kyberd, 
London. 

25,617. ELastic WHEEL Tires, A. Mitchell, Aberdeen- 

ir 


shire. 
25,618. Cyctes, A. W. Metcalfe and 8. C. Kelly, 
Belfast. 


25,619. Wueets of Venicizs, 8. C. Kelly and A. W. 
Metcalfe, Belfast. 

25,620. The QueEN CycLe Be.1, H. F. Jackson, Bir- 
mingham. 

25,621. Rouen Dryinc Macuines, J. R. Atkinson and 
W. A. Sutcliffe, Halifax. 

25,622. CrcLe Brakes, A. King, Nottingham. 

25,623. CycLE Back Fork Enps, T. Groves, Birming- 
ham. 

25,624. System of Deposit RecistRaTion, C. W. Wors- 
sam, London. 

25,625. Vem. ApsusteR, 8S. K. Mahon, Bango, Co. 
Dublin. 


25,626. Meat Currer, A. H. Valda, Twickenham, 
Middlesex. 
25,627. CycLe Frames, T. Shellard and T. Dibsdall, 


Coventry. 
25,628. Motor VEHICLEs, F. Parker, Brighton. 
25,629. Jointinc Drain Pipes, A. Mosley, Finedon, 


Northamptonshire. 
25,630. Sream GerneERaToRS, J. E. Gresty, Man- 
chester. 


25,631. Cutorates of Sopium, T. Parker, Wolverhamp- 
ton. 

25,632. ImpeRIAL Measure Dovsie Bottomep Jves, 
I. Harling, Castleford. 

25,633. Joist for CycLte Frames, C. W. Ironmonger, 
Wolverhampton. 

25,634. Two Spzep Gear for Cycies, W. J. Pendleton, 
Derby. 

25,635. Orn Enoryes, D. T. Belding, Dereham. 


25,636. Razors, J. R., A. J. W., and F. C. Pearson, 
Norwich. 

25,687. Apparatus for Dryinc Hair, E. Moore, Bir- 
mingham. 


25,638. NewspaPeRs, M. E. Steedman, Glasgow. 

25,639. A Game, J. Hay, Glasgow. 

25,640. A New Metuop of Treatine Ecos, J. Swan, 
London. 

25,641. Curitpren’s Carriaces, B. Parker and J. 
McNulty, Keighley. 

25,642. SILENcING the ExHaust in Gas Enoines, M. HL 
Smith, London. 

25,643. Apparatus for CooLInc Purposes, M. H. Smith, 
London. 

25 644. TELEGRAPHIC Apparatus, F. H. W. Higgins, 


London. 
25,645. TroucH CLosets and Urrna.s, H. W. Williams, 
ive 1 


25,646. a Macurines, J. E. Taylor, R. Allen, 
and J. Crowther, Manchester. 

25,647. PHYSICO-METEOROLOGICAL ApPpaRaTUs, H. C. 
Ktirten, Brussels. 

— MetTaLiic Buttons, C. F. Gaunt, Birming- 

am. 

25,649. Grinpinc MI ts, D. L. Spragu, London. 

25,650. Rainway Wacon Doors, J. W. Green and C. 
Hall, Manchester. 

25,651. PrintiInG on TexTILE Fasrics, The Whalley 
Abbey Printing Company, Ld., and A. M. Hanson, 
Manchester. 

25,652. GRamME Rino ARMaTuRES, R. Holiday and J. 
Freeman, Barnsley. 

25,658. ANKLETS or Lecetrs, C. J. Allen, Birming- 


25,654. Stzam HeaTep CyYLiInpDER Ro tiers, 8. Milne, 
Glasgow. 
25,655. INFLATION of PNeumaTic Tires, N. Karniel and 
W. Blanchard, Nottingham. 
25,656. Heatinc Water for SrTeam Boiters, W. 
Gilchrist, Bradford. 
25,657. UniversaL Joint, T. Walker and G. F. Alder, 
Tewkesbury. 
25,658. CycLe Dress Guarps, H. Toney, Coventry. 
5,659. Corkscrew, A. Williams. Sheffield. 
,660. SELF-LOCKING GARMENT Hooks, E. F. and F. A. 
Smith, London. 
25,661. Frames for Crcuzs, 8S. Miller, London. 
25,662. METHOD of SLAUGHTERING ANIMALS, S. Myers, 
London. 
25,663. TEXTILE MaTERIALS, L. Desmaris and L. Canal, 
London. 
25,664. LABELLING Breap, Cerebos Limited and @G. 
Heddell, London. 
25,665. MurrLep KiLns, J. Duckett and Son, Ld., J. 
Duckett, and J. W. Bullock, London. 
25,666. Looms, S. Rydeheard, J. Starkie, and F. 
Catterall, London. 
25,667. Spinnrinc Macuinery, S. H. Brooks and A. 
Denson, Manchester. 
25,668. SHipwrRecK MeEssENGER, M. H. Bowden, 
London. 
25,669. VENTILATED Boots, M. Hilgert, London. 
25,670. Macurnes for Fotpina, W. A. Beebe, London. 
25,671. Dress SHIELDs, A. J. Boult.—(The J.B. Kleinert 
Rubber Company, United States.) 
25,672. Grinpinc of Rotis, J. H. R. Tasker and J. 
Snow, London. 
25,673. Typewriters, A. H. Huth, London. 
25,674. WHEE ts, A. H. Huth, London. 
25,675. Coatinc Suips’ Bottoms, &c., A. C. Furse, 
London. 
25,676. CyrcLe Sapp.es, C. F. Dobson, London. 
25,677. Stirrup LeaTHER Buckies, G. F. 
London. 
25,678. ComPRESSED Gas SMALL-arms, H. V. R. Read, 
London. 
25,679. Hoop for Prorectionagainst Insects, E. Thimm, 
London. 
25,680. RatLway W. Crocker, 
London. 
25,681. Cycies and other Venicies, R. Brettner, 
London. 
25,682. HaNnpie-Bars, &c., for Cycies, T. Sugden, 
London. 
25,688. Tospacco Pipes, J. Homfray, London. 
25,684. REPAIRING PuncTURED Tires, H. W. G. Plun- 
kett, London. 
25,685. Cycite Braxss, J. E. Haslam, London. 
25,686. Makino Suartine, O. Imray.—(W. A. McCool, 
United States.) 
25,687. EmBossInG METALLIC ARTICLES, P. L. Renouf, 
London. 
25.688. Propucine Dersicns on Tues, P. L. Renouf, 
London. 
25,689. INDICATING PREssURES, A. Ross, London. 
— MANUFACTURING CONFECTIONERY, D. M. Holmes, 
ndon. 
25,691. Proncs of Taste Forks, J. E. Bingham, 
London. 








wist, 


TraIn INDICATOR, 








25,692. Speep Gear for Motor-cars, G. G M. Hard- 
ingham, London. 
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25,698. Paper Manuractrurina Apparatus, W. B. 
Leachman, London. 

25,694. ConstrucTION of Wacon Bopies with Hicr 
Merav Sipgs, F. L. Lane and the Leeds Forge Com- 
pany, London. 

25,695. MANUPACTURE of ILLUMINATING Gas, V. B. 
Lewes. London. 

25,696. CyciEs, G. and J. West and H. J. W. Raphael, 
London. 

25,697. CycLe WHEELS, G. and J. West and H. J. W. 
Raphael, London. 

25,698. DetracHaBLe Heaps for Casks, W. Stern, 
London. 

25,699. Vertica, WaTER-TUBE Borvers, E. A. and H. 
Sandford, London. 

25,700. Guarp for Woop Pavine and Curss, C. Brawn, 


London. 

25,701. SeconpaRy Batteries, J. H. May and F. King, 

ndon. 

25,702. Brake Mecuanism of Raitway Cars, M. J. 
Grier, London. 

25,703. Jacquarps, A. Tatham, London. 

25,704. Expiostves, A. E. Pike and W. H. Thew, 
London. 

25,705. Brr Braces, S. McClennan, London. 

25,706. SuRFACE ForMING Process for Roors, F. Miiller, 
London. 

25,707. TRANSFERRING Barces from One LeveL to 
ANOTHER, B. J. Thomas, J. J. Taylor, and G. C. 
Thomas, London. 

25,708. Apparatus for CARBONISING RB. HH. 
Scheibler, London. 

25,709. Lowerinc Suips’ Boats, R. D. L. Clarke.-+(G. 
Holford, United States.) 

25,710. Ficrerinc Apparatus, H. H. Lake.—({La Société 
Ch. Prevet et Compagnie, France.) 

25,711. GuNPowpER, C. Mortier and H. A. Sandon, 
London. 

25,712. Drivinc Gear for Cycies, A. Austin, London. 

25,718. Acxt~iaRyY Links for BicycLte Carns, J. P. 
Browning, London. 

25,714. TrEatinG Ecos, J. Melling, London. 

25,715. Rartway SIGNALLING Apparatus, W. B. Quelch, 

mdon. 

25,716. Dynamic Fiyinc Macainss, F. R. Simms, 

mdon. 


London. 

25,718. PeTRoLEUM Moror VEHICLES, F. K. Woodroffe, 
London. 

25,719. SreaMBo1.ers, H. H. Lake.—({Cie. de U' Industrie 
Blectrique, Switzerland.) 

— Suspenpinec Lamps, J. F. dit J. Revilloid, 

ndon. 

25,721. Extractinc Metats, H. H. Lake.—(M. E£. 

Waldstein, United States.) 


Ras, 


16th Novenber, 1896. 


25,722. GirpER Srrucrures, W. P. Thompson.—{ The 
Maschinenbau Actien Gesellschast Nirnberg, Germany.) 

25,723. CusicLes, P. Donaldson. London. 

25,724. Bepsreaps, C. Boddy, Manchester. 

25,725. CoLour Bases, I. Levinstein and Levinstein, 
Ld., Manchester. 

25,726. Tosacco Box, F. Gill, Wallsend-on-Tyne. 

25,727. Step Lappers, J., H., and W. Whittaker, 

alifax. 

25,728. Biotrine Paper, F. M. Moleand W. J. Nichols, 
Birmingham. 

25,729. Evcectric Meters, E. Batault, London. 

25,730. PHoToGRaPHIC CAMERAS, A. Kershaw, Leeds. 

25,731. CycLe Frames, W. Andrews, Aston, near Bir- 
mingham. 

25,7382. TuRNING Ecos, C. W. Anderson and R. Gaunt, 
Stockton-on-Tees. 

25,733. VeHIcLEs, J. Robson, Selly Park, Worcester- 
shire. 

25,734. CycLe Cuains, A. Appleby, Birmingham. 

25,735. CycLte Locks, J. Marsden and M. Pearson, 
Birmingham. 

25,736. Loows for Weavine, G. Littlewood, Hudders- 
field. 

25,737. Seat Pins, A. Girling, Brighton. 

25,738. BLast Furnaces, C. Hornung, Melton-Mow- 
bray. 

25,739. Motive Power, W. G. Potter, London. 

25,740. Caustic ALKALIEs, T. Twynam, 
Surrey. 

25,741. CusHion, G. J. Allen and D. Lewis, Mountain 
Ark, Glamorganshire. 

25,742. PNeumatic Tires, T. Sloper, Devizes. 

25,7438. MANHOLE Frame, G. Kyte and J. 8S. McKelvie, 
Cardiff 








Egham, 


25,744. Swinoinc Cuarrs, W. MacAuslan, Glasgow. 

25,745. INFLaTors, F. Turvey, Sunderland. 

25,746. Drivinc Gear of Cycies, H. Crossley, Man- 
chester. 

25,747. Batt Vatves, J. Hussey, Bristol. 


25,748. Screw of a VessEL, H. Sidebottem, Man- 
chester. 
25,749. Sreerinc Gear for Vessets, G. R. Brace, 


Liverpool. 
25,750. OrGAN Pips, 8. Stocks, Ashford, Kent. 
25,751. BotrLe Stopper, J. Nadler and R. Merkelt, 


25,752. Trace Hook, W. J. Pawson, London. 
25,758. Hames Fastener, W. J. Pawson, London. 
25,754. Tires, F. W. Brown, York. 
25,755. Teapots, W. Freeman, Leicester. 
25,756. Heat AccumuLator, W. Kouznezoff, London. 
25,757. Stoppers for VARNISH Cans, C. R. Gorringe, 
mdon. 
758. Ort Lamps, J. H. Lapthorn, Manchester. 
Bicycie Frame, R. G. Randall, Kildare. 
. PNeumatic Tires. G. Hookham, Birmingham. 
. Sarety Bott, J. Redouté, Brussels. 
2. Gaseous MIxturRE, M. Arndt, London. 
. Steam Boixers, B. Lee and J. Pollard, Leeds. 
. Securinc Saw Biapes, G. and J. Rushworth, 
London. 
25,765. CLosinc Frre-proor Doors, J. Booth, London. 
25,766. LANTERN Screens, F. O. Scott and J. Daven- 
rt, London. 
25,767. Lamp, W. H. Waud, London. 
25,768. Straps, W. R. White, London. 
ee mo ExpLosion Enaines, W. Rowbotham, Birming- 
m. 
25,770. Preumatic Tires, W. Cutler, London. 
25,771. Cycres, G. C. Mandleberg and J. J. Young, 
Manchester. 
25,772. CycLe SappLeEs, J. P. Howe, London. 
25,778. Sock, G. F. Hughes, London. 
25,774. MARGARINE Manouracture, W. McDonnell, 
London. 
25,775. FurNituRE, C. Koppel, London. 
25,776. Device for Suspenvina Cyc.es, J. E. Evered, 
mdon. 
25,777. Joints, G. A. Howitt, London. 
25,778. MENTHOL APPLICATION, &c., 





H. Helbing, 


mdon. 

25,779. MaTertaL Appiication, H. Helbing and G. 
Pertsch, London. 

25,780. Staves, C. E. Bratt, London. 

25,781. Cask Makinc Apparatus, &c., C. E. Bratt, 
London. 

25,782. LockInG WHEELS, A. Sweetser, London. 

25,783. Copy1nG PuotoGcrapus, G. A. de Katow.—(‘“‘Neve 
Photographische Gesellschaft,’ Germany.) 

25,784. Links, O. Klatte, London. 

25,785. Borries, H. H. Lake.—(J. Hilditch, Norway.) 

25,786. VEGETABLE Extracts, A. J. Boult.—(L. Fromm 
and R. Schmidt, Germany.) 

25,787. PENHOLDERs, E. Taylor, London. 

25,788. STRENGTHENING of CURRENTS, M. R. von Leon, 
London. 

25,789. MANUFACTURE 


of ARTIFICIAL SILK, F 


A. 
Newton.—(A. Nobel, France, and R. W. Strehlenert, 
Sweden.) 
25,790. Tire Tureaps, J. F. O'Brien, London. 
25,791. Cycle Gear, W. F. Williams, London. 
25,792. INTERNAL CompusTION Enoines, A. W. Southey, 
London. 


25,798. Sreves, C. Bansa, London. 
25,794. AiR CoMPRESSING Apparatus, J. S. Raworth, 
London. 
25,795. SprinpLE Apparatus, T. and T. Coulthard, jun., 
and J. T. Toulmen, London. 
25,796. Grary WasHiInc Apparatus, L. Martin, 
ndon. 
25,797. Castors, N. and J. P. E. Proud, London. 
25,798. Porassium, &c., MANUFACTURE, J. Greenwood, 
ondon. 
25,799. ConsTRuCTION of ELEcTRODEs, F. W. Schneider, 
London. 
25,800. O1L-wes, A. I. Ditchfield, London. 
25,801. Propvucine LocaL ANAESTHESIA, R. Telschow, 
London. 
ag xem TeetH FILINGs MANUFACTURE, R. Telschow, 
25,808. Ark Apparatus, J. Barbe and N. Lejeune, 
ndon. 
25,804. Zinc Propvuction, Dieffenbach, London. 
25,805. Lace, D. Davenitre, London. 


25,806. Surrace CLEANING APPLIANCE, W. Wyke- 
smith, London. 

25,807. Repucers for WaTer Pipes, C. Corniquet, 
London. 


25,808. Lamps, F. L. Berners, London. 

25,809. DesIGN APPLICATION Process, W. Hagelberg, 
London. 

25,810. PNeuMATIC TiRE INFLATION, J. M. Dumstrey, 


London. 
25,811. Zinc Pirate, W. Reed-Lewis.—({H. Bitener, 


France.) 
17th November, 1896 


25,812. Burrer, A. Panton, London. 

25,813. Burner, J. Asquith, Leeds. 

25,814. Cranks forCycies and Enarnes, H. T. Hincks, 
Chester. 

25,815. TrRovsER FasTeENER, H. Vinson, London. 

25,816. Stooxs, J. F. Johnson, Gloucester. 

25,817. Masu-tun, R. D. Bailey, London. 

25,818. Reversinc Gear or Ciutcu, J. Sparrow, 
Reading. 

25,819. Siens and Show Carps, A. B. Houghton, Bir- 
ming! i 

25,820. InFLaToRs, T. Morton, Birmingham. 

25,821. Prees, T. H. Saunders, Birmingham. 

25,822. PEN CARRYING ATTACHMENTS, A. A. Rochford, 


25,823. Securine Seats, J. A. Bonds, S. and L. Dawes, 
London. 

5,824. Racks, A. W. Brewtnall, Manchester. 

25,825. Fenpers, A. Mawson, L. B. Edwards-Wood, and 
T. B. Davies, Birmingham. 

25,826. Camp Stroot, 8. J. and F. W. Tarr, London. 

25,827. ManTLes for INCANDESCENT Licuts, E. Skriwan, 
Manchester. 

25,828. SELF-PROPELLING VEHICLES, E. K. Dutton, 
Harrogate. 

25,829. Wueet Guarps, H. C. Longsdon, Keighley. 

25,330. Fire ExtincuisHine Systems, J. Y. Johnson. 
HAThe Fire Extinguisher Manufacturing Company, 
United States.) 

25,881. Natt CLEANERs, C. Watson, Glasgow. 

25,832. Cooxine Pans, J. Béhmer, Manchester. 

25,833. CLEANSING ToBacco PIPEs, H. Rolls, 
London. 

25,884. Pickus, J. C. Taylor, Sheffield. 

25,835. Stirrup, M. Kirkby, Sheffield. 

25,886. HanpLE Bars, G. 8. Waterfall and E. Pearce, 
Sheffield. 

25,837. Capinets, P. W. Peckham. Glasgow. 

25,838. BepsTeaps, A. H. Gale and 8. I. Whitfield, Bir- 
mingham. 

25,889. PNEUMATIC 

lasgow. 

25,840. Sprinc Lock Borris, H. Joyner, Stairfoot, 
near Barnsley. 

25,841. Cycre Tire, J. B. Tiffin, Birmingham. 

25,842. ConpENSERS, J. G. Chamberlain, Manchester. 

25,848. Proputsion of MARINE VEssELs, E. Duerr, 
London. 

25,844. Srorinc the Evecrriciry GENERATED by the 
AppticaTion of the Brakes to the WHEELS of MoTor- 
cars or Locomotives, M. E. Thomas, W. F. Toops, 
J. ew and H. L., E. L. R., and R. W. Hendrick, 

ndon. 

25,845. FLoor Houper, P. Clark, London. 

25,846. Bep Pans, A. E. Brierley, Halifax. 

25,847. Stgam Pump VaLve Gear, H. Connell, Glasgow. 

25,848. CycLe and VEHICLE Brakes, W. Underhill, 
Wolverhampton. 

25,849. FASTENING Tires, R. Eccles and W. Wild, War- 
rin, 3 

25,850. FILTER Presses, W. Warner, Nottingham. 

25,851. Prorectinc Pires from Water Insects, H. 
Gallinowsky, London. 

25,852. MaKING FERMENTED Liquors, J. Schneible, 
London. 

25,858. Puzzuz, 8. A. Smith, Salisbury. 

25,854. PLATTING NEEDLES, W. Cook, Redditch. 

25,855. CycLe Mupcvuarps, J. B. Smith, Birmingham. 

——— Rim and Spoke Brake, W. K. Sibley, 

mdon. 

25,857. Preumatic Tires, J. J. Warry, Liverpool. 

25,858. WHEELS, B. and C. Jumeaux, Manchester. 

25,859. Harr Waver, M. Cuppleditch, Derby. 

= HorsesHoes, C. Gray and J. H. Pick, Stam- 

ord. 

25,861. Sxiictnc Potatoes, J. Ashworth and H. D. 

Bower, Rochdale. 

25,862. Topacco Pipes, E. Jephson, Morecambe, Lan- 

cashire. 

25,863. MANUFACTURE of ARTIFICIAL RUBBER, R. Bell, 

Glasgow. 

25,864. Boots and SHogs, J. R. Rose, Eton College. 

25,865. Sprinc Tires, T. W. and J. H. Newey, Bir- 

mingham. 

25,866. Pneumatic Trres, F. E. Baron, London. 

25,867. TIGHTENING WinDow SasHEs, J. Adams, Bir- 

mingham. 

25,868. Skates, W. Wyatt, Birmingham. 

25,869. som Pipe Testinc Puivucs, J. Macdonald, 


J 





TrrE Prorecror, D. Bodden, 


gow. 
25,870. WEavING of Cross Woven Fasnrics, T. Pollok, 
Glasgow. 
25,871. TRE DETACHER and Pepa ApuusTER, A. J. W. 
Lambon, Birmingham. 
25,872. CycLe Sappie, H. Leber, London. 
25,578. PackinG for Piston-rops, &c., J. O. Lundberg, 
London. 
25,874. Toot for Woop Workine, W. Borrer, jun., 
ndon. 
25,875. Drivinc Motors, H. Morrison and F. Platt, 
London. 
25,876. TREATING CLay, W. White, London. 
25,877. SPECTACLE and Pen Houpers, W. A. Johnston, 
London. 
25,878. Ort INsEecTor for STEAM Borters, A. M. Pierce, 
London. 
25,879. CycLe HANDLE-BaARS, F. 8S. Guy, London. 
25,880. FrrEPROoF Stone, A. H., H., and G. van der 
Vygh, London. 
25,881. Hanp Rest, J. South, London. 
25,882. BILLIAkD TABLE MARKER, G. Wilcox, Biggles- 


ade. 
25,883. Woop Carvinc Macuines, E. Lochman, 
London 
25,884, INCANDESCENT MANTLES, M. M. Oppenheimer, 
London. 
25,885. KNIFE CLEANERS, J. Stone, jun., London. 
25,886. Foor Coverinas, E. A. Hanford, London. 
25,887. Coke Furnaces, F. J. Collin, London. 
25,888. HANDLE-BARs and Srays for Cycies, J. Hudson, 
London. 
25,889. Curr Protector, J. Hart-Davies.—(L. Moore, 
Canada.) 
25,890. P1ano SECRETAIRE, M. Chappell, London. 
25,891. Barret Bunos, A. E. McKechnie, London. 
25,892. Picker Sprinc of Box Looms, C. Shuttleworth, 
Colne, Lancashire. 





25,893. WATER-TUBE BorLer SuPERHEATER, H. Gohrig, 
Londor, 








| 25,986. 





25,894. Batine Sxivs, Sir J. Turney, Knight, and J.T. 
Wood, London. 

25,895. ELectric Arc Lamps, A. B. Blackburn and G. 
W. Fairall, London. 

25,896. ELectric Insviators, C. W. Sax, London. 

25,897. Cycte Lock, E. Franzke, London. 

eS eee of Steam Traps, A. J. Bayley, 

ndon. 

25,899. Steam Insectors for SuppiyiIna 
BOILERS, P. Brownley, London. 

25,900. Stream Invectors for SuppLtyinc WaTER to 


Water to 


Borters 1 Brownley and F. Sticker, London. 
25,901. Dev::es for Currinc Yeast, C. Denekas, 
London. 


25,902. Dvernc Apparatus, P. Jensen.—(M. Petzoid, 
Germany.) 

25,908. ONTROLLING Eecrric Arcs, The British 
Thomson-Houston Co., Ld. —(#. Thomson, United 
States.) 

25,904. ReauLatine Circuits, The British Thomson- 
Houston Company, Ld.—(A. H. Armstrong, United 
States.) 

25,905. Sart Manvuracture, G. B. Ellis.—(La Société 
Chimique des Usines du Rhone anciennement Gilliard P, 
Monnet et Cartier, France.) 

25,906. Conracr Systems, W. P. Thompson. —(7. J. 
Coppin, South Africa.) 

25,907. Tires, W. P. Thompson.—(C. A. Hussey, United 
Stutes.) 

25,908. WHEEL, W. P. Thompson.—(T. Lieberkneckt, Ger- 
many.) 

25,909. Lock Device, W. P. Thompson.—{S. J. Arnheim, 

FermMany.) 

25,910. CycLe Frames, C. F, Young and C. Bullen, Man- 
chester. 

25,911. DisHes, R. Brown, Liverpool. 

2. Pistons, E. Giirtner, Manchester. 

118. Garments, D. Scott, Londun. 

914. SappLes, C. A. Freeman, London. 

25,915. Compounp for NeuRaLGia Cure, E. Baylis, 
London. 

25,916. Letrer Fiies, T. L. Howell, London. 

25,917. Device for Use with Spoons, D. C. 
London. 

25,918. Barus, L. A. Stowell, London. 

25,919. Razor Strop, A. P. Dugmore, London. 

25,920. Lerrer Boxgs, E. J. Francis, London. 

25,921. MatcH Srrikinc Device, G. H. Wise, jun., 
London. 

25,922. Mirre Cuttinc Macuryg, C. W. Rich, London. 

25,928. InpIcaTING the Speen of Venicues, J. W. Stans- 
field, London. 

25,924. Batt Bearinos for CycLe Wuee s, H. Godsal, 
London. 

25,925. CycLe Tuse Joints, W. H. J. Grout, London. 

25,926. Preumatic Tires, H. W. Booth, London. 

25,927. SteerinG Lock for Cycues, J. Bell, London. 

25,928. Hoists, C. H. Bray, London. 

25,929. SecurinG ApprREss Laspes, D. N. Thomas, 
London. 

25,930. Tea Cuest WEIGHER, N. W. H. Sharpe, London. 

25,9381. Dry ConcentraTiIon of Ores, 8. 8. Allin, 
London. 

25,982. WeicHinc and Dumpinc Veuicies, G. H. 
Fletcher, London. 

25,938. Steam Encine Governino Gear, C. Davy, 
London. 

25,984. Aprons, C. F. Gravatt, London. 

25,935. Mitts for PcLverisinG, W. H. Coward, London. 

25,9386. A Commope, C. G. Mann, London. 

25,987. Macuines for Castine Type, &c., J. Place, 
London. 

25,938. PHospHorvs Compounps, P. G. W. Typke, 
London. 

25,939. Firrerinc Water, J. F. Henderson, London. 

25,940. Fitters, J. T. Horner, London. 

25,941. Propettinc Device for VELOCIPEDES, M. van 
Look, London. 











Adam, 





25,942. Luspricators for Macurnery, L. A. Watson, 
London. 

25,943. PorRTABLE ELecTRICAL APPARATUS, J. Mayer, 
London. 


25,944. Steam Traps, R. G. Brooke, London. 

25,945. Prosectices, W. T. Unge, London. 

25,946. Cycies, F. Grosz, London. 

25,947. Gas Enaines, J. Tenouil, London. 

25,948. Exvecrric Accumu.ators, C. P. F. Clerc and 
A. G. Pingault, London. 

25,949. TreaTMeNT of Acip Waters, J. T. Norman, 
London. 

25,950. Or, ILLUMrnatTiNG Lamps, W. A. Rees, London. 








18th Novenber, 1896. 
25,951. VENTILATED Pvc for Borries, R. H. Newsome, 
London. 
25,952. SecurING ARTICLES to Lappers, W. Madigan, 
M 


53. PNEUMATIC 





Tires, T. H. Wolstencroft, Liver- 


1. 

25/054. CHance Speep Gear, C. Burgess, King's 

Heath, Worcestershire. 
25,955. Imitation LeaTHER, E. V. Springborn, North- 

hampton. 
25,956. CycLe Support, E. W. Hunt, Bolton. 
25,957. PNweumatic Tires, G. Wilson, London. 
25,258. CycLe Drivine Gear, J. C. Harvey, Bristol. 
25,959. Vent Tap, J. C. Moore, Eastbourne. 
25,960. SHieLp for Pyeumatic Tires, F. W. Hayward, 
Norfolk. 
25,961. CoIN-FREED APPARATUS, A. F. Edwards, London 
25,962. Asbestos Socks, J. Rowley and Sons, London. 
25,963. Asbestos INTERIOR HaT Bann, J. Rowley and 
Sons, London. 
25,964. SuspenpING Curtains, C. Browett, Birming- 
ham. 
25,965. ELecTRO-DEPOSITION of MeTaLs, J. B. Brooks 
and J. Holt, Birmingham. 
25,966. Back Jaws of Cycugs, C. T. B. Sangster, Bir- 
mingham. 
25,967. Prevmatic Tires, H. Causer, Birmingham. 
25,968. Stamps for CrusHinc Ores, D. Embleton, 
Bradford. 
25,969. CycLe Tires, D. C. Bateman, Bradford. 
25,970. AcropaTic DispLay Apparatus, R. Whittet, 
Sheffield. 
25,971. A New Game, E. F. Maitland, Breconshire. 
25.972. WASTE PREVENTING FLUSHING TANK, A. Bidder, 








ansea. 

— Macuryes for Carpinc Woot, W. Lumb, Wake- 
eld. 

25,974. Borters for Evaporatinc Liquips, H. H. 

Chilton, Wolverhampton. 

25,975. Trouser Cuirps for Cycuists, J. Walker and 

F. R. Baker, Birmingham. 

25,976. Ho_pinc FLowers on Cycues, J. Walker and 

F. R. Baker, Birmingham. 

25,977. AncHors, W. Blackwood, Glasgow. 

25,97*. CasH TILLs, H. P. Lavender, Walsall. 

25,979. The “‘ Brarmar” Cyc ie Lock, A. H. Gruzelier, 

London. 

25,980. PHoTroGRAPHS on Fasrics, J. Liddle.—(/iter- 

national Photographic and Supply Company, United 

States.) 

25,981. CycLe Brakes, J. Hines, Glasgow. 

25,982. VEHICLE WHEELS, W. C. Church, London. 

25,988. CycLe Drivine Cuarns, A. House, Bradford. 

25,984. Hotpinc Skirts Down, M. Whitehead, Man- 

chester. 

25,985. BorLer, A. 

Glasgow. 

Svuestitute for Ivory, D. Forbes, Bristol. 

Murr Hanp Protector, E. Phethean, Bolton. 

Speep Gear, J. W. Seal, London. 

GENERATING Piant, G. Adams, London. 

Brakes for Cycies, H. H. Green, Wolverhamp- 


and C. Stewart, and J. Farmer, 


25,987. 
25,988, 
25,989. 
25,990. 
ton. 
2 . Expiosion Encines, T. G. Russell, London. 
Door Cueck, T. Smith, Stockton-on-Tees. 
Disx Covers, G. M. R. Field, Tonbridge. 
Guns, G. Brazier and W. Cashmore, birming- 





25,992. 
25,993. 
5,994. 
ham 
ania 


9 


— 


P 

25,997. Puncainc MacHINes, J. a 

Glasgow. ; nd H. W. Smith 

25,998. Boxes, P. 8. Brown, Glasgow. 

25,999. Fixinc Sappies, L. Dyson, Barnsley, 

26,000. ComBinaTIon of ELEcrrozysis, D. Grevill 
Lavespedt. . 

26,001. Can Openers, E. C. Buik. London. 

26,002. Hanp and Foor Cuurn Power, G. 
saat. 

26,003. ELECTRICALLY-PROPELLED VEHICLEs, C, 

Randall, London. 

26,004. Reparrinc Metat, M. A., M. M. 

Stone, London. 

26,005. Mancers, E. G. Law, London. 

26,006. Doors, A. Bradbury, London. 

26,007. BricHTenina Ors, W. R. Harrison and £ 

Stephenson, London. 7 


Dumaresg, 
Adams. 
» and L, gE, 








SELECTED AMERICAN PATENTs, 
From the United States Patent Office Oficial Gazette, 
565,643. Fuet Economiser, 7. Sykes, Manch 

Eagland.—Filed July 20th, 1895. 
Clain.—In combination, the outer tubes A, the 
inner tubes B closed at their upper ends excepting 
the small hole K and arranged to leave an annular 


565,643] 


eater, 











space between the tubes, and the brackets for sus. 
pending the inner tube at the top of the outer tube, 
said brackets having spaces between them forming 
continuations of the annular space between the 
outer and inner tubes, substantially as described. 


565,654, CENTRIFUGAL CREAM SEPARATOR np 
PuririeEr, 7. Willing, Astoria, Oreg.— Filed Novem- 
ber 4th, 1895. 

Clain.—Q) In a centrifugal separator, an outer 

casing formed with an annular channel in its interior 

adjacent to the base thereof, a rotatable bow! within 
the casing formed or provided with an annular vane 
ring adapted to engage in the annular channel of the 
casing, and a steam pipe opening into the said 
channel, whereby steam may be admitted against the 
vanes, and the bowl rotated. (2) In a centrifugal 
separator, an outer casing, a rotatable bowl within the 
casing, and a series of vertical slats arranged dia- 
metrically across the bowl, of gradually decreasing 
heights from the outer one towards the middle of the 
bowl, and having their faces inclined to the radial 
line, in which located. (2) In a centrifugal separator, 

a supporting base, formed with an interior annular 

channel, a rotatable bowl mounted thereon with a 

space between said base and the bottom and sides of 

the bowl, a vane ring secured to the bowl, having its 
vanes projecting into the channel of the base, and 
provided with vertical openings 49’ in the web thereof, 





and a steam pipe arranged to direct the steam against 
the vanes to rotate the bowl. (4) In a centrifugal 
separator, the combination with a suitably mounted 
bowl, a fan and casing, and a pipe for conveying the 
separa’ cream from the bowl to the casing, vanes 
secured to the periphery of the bowl, a bucket wheel, 
gearing connecting the bucket wheel with the fan in 
the casing, a steam pipe to direct the steam against 
said vanes for rotating the bowl and the bucket wheel, 
whereby the fan is rotated, substantially as set forth. 
(5) In a centrifugal separator, a suitable casing formed 
with an interior annular channel, a revoluble bowl 
within the casing, having a vane ring arranged to 
travel in the annular channel, a steam pipe leading 
into the channel, and an exhaust pipe leading there- 
from, a suitably cased bucket wheel in the path of the 
exhaust pipe, a cream pan on the bowl, provided with 
a discharge pipe, a pan in the path of the discharge 
pipe, and gearings between the pan and the bucket 
wheel. 








Epps's Cocoa.—GRATEFUL AND Comrortinc.—“ By & 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by * 
carefut application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame.’ — 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd., 
Homeeopathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being 4 











25,905. Pweumatic Tires, C. Lee, Birmingham 
25,996. Pumps, F. Edwards, London, 


gentle nerve stimulant, supplies the needed energy 
without unduly exciting the system.—[ADvtT. 
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THE MOTOR CAR IN ENGLAND IN 1896. 


since the trip of the Motor Car Club to Brighton took 

Jace, we have received a number of letters from all parts 
. thecountry asking for information. Our correspondents 

«ch to know a good many things about which we are not 
bo nosition to enlighten them; such, for example, as the 
re : f shares in certain companies, the chances of 

value Of § s : 

pe ss of various inventions, and so forth. But apart 

= these more or less vain inquiries, we have been 

pre to explain the construction of the motor car, and 
pe impart technical instruction to those who do not in 
any way pretend to be engineers. It would be impossible, 
within reasonable space, to satisfy all the demands made 

on us; but it may prove useful in various ways to 
re time, so to speak, and consider what are the 
characteristic features of the motor car of 1896, as shown 
in this country. At the beginning of the year now draw- 
ing to a close little or nothing was known about the 
horseless carriage in England, beyond what could be 
Jearned from our own pages. It will be remembered that 
we sent a special representative to France, to report on 
the first motor car race that took lace in that apa 2 
and we have since illustrated and described every vehicle, 

1 bad, and indifferent, that has been able to appear 
good, bad, : : 
uA public. Sir David Salomons was the first to bring 
the motor car as a reality before the British public, at 
Tunbridge Wells, last spring; subsequently it appeared 
at the Crystal Palace and at the Imperial Institute. The 
few dozen vehicles thus exhibited may be taken to 
represent all that has been accomplished up to the 

sresent. They are the motor cars of 1896; and will, no 
doubt, soon possess only an historic interest. Before 
they pass out of sight and are forgotten, then, it is well 
to consider what manner of machines they are. 

It is now a good many years since the first attempt 
was made to use petroleuinas a motor. Weare not going 
to inflict a history of the oil engine on our readers. We 
cannot help making a reference to it, however, for with- 
out it there would probably have been no motor cars 
at all, and certainly no Motor Car Club. Although the 
oil engine itself has not yet been successfully adapted to 
propulsion, the principles involved in its construction, 
and the methods employed to put these principles in 
practice, have done a great deal for the petroleum spirit 
engine. No doubt the rise and progress of the gas engine 
had much to do with the matter; but the labour of such 
men as Dugald Clark, to name one among many, power- 
fully influenced the development of the petroleum spirit 
or “light oil” engine. At the present moment the spirit- 
propelled motor car is first and the rest nowhere. We 
do not, of course, believe that this condition will exist 
much longer, but we have to deal just now with facts, 
not possibilities ; with things as they are, not with things 
as they may be. The modern motor car, then, is a 
vehicle the hind wheels of which are caused to turn 
round by a petroleum engine. If we come to examine 
any of these vehicles, we shall find that they are one and 
all constructed on the same general lines as though they 
were to be drawn by horses. The result is, of course, 
that they are ungainly in appearance. They offend the 
eye not so much by what they are as by what they 
obviously lack. Not a few of the Victorias and four- 
wheeled dog-carts which are pronounced ugly would look 
very well indeed if drawn by a pair of good horses. The 
makers have evidently taken a Victoria. let us say, 
removed the pole, and fitted a horizontal oil engine under 
the body. The two are, as a rule, a very ill-assorted 
couple. Neither seems to be quite suited to the other. 
There is not yet in the market—at all events it has not 
been seen in England—a thoroughly well thought out 
and carefully designed motor car, in which the features of 
the engine are properly subordinated and harmonised with 
those of the vehicle. We have heard thatin France some 
vehicles much better than anything yet seen here, are 
being made, and we see no reason to doubt it. The thing 
is very far from being impossible of accomplishment. 

We have, then, a vehicle to which has been fitted some- 
how an engine which will make the hind wheels turn 
round. Let us see how the engine works. If we leave a 
vessel containing benzole, benzoline, naphtha, “ light oil,” 
petroleum spirit—for by all these various names and 
several others this liquid is known—open, it will all 
evaporate, because it is volatile at the ordinary atmo- 
spheric temperature and pressure. Its vapour will mix 
with the air and form, under certain very simple condi- 
tions, an explosive mixture. What a terrible thing this 
liquid may be is shown by the accident on board the 
cable ship Scotia. The bows of the ship were literally 
blown out of her to port and starboard by the ignition of 
the vapour accumulated in the forepeak, and given off by 
Py few gallons of “light oil” used as a “‘siccative” or 
paint drier. If we store this spirit in a suitably closed 
vessel and pass air through it, for example by forcing 
the air in at the bottom and letting it bubble up at the 
surface, the air will become charged with petroleum 
vapour and explosive. The whole rationale of the pro- 
cess 1s not very clearly understood. It is not necessary, 
however, for our present purpose, to know more about it 
than the facts as we have stated them. si 
_, The petroleum spirit is a hydrocarbon ; that is to say, 
it is a chemical combination of hydrogen and carbon, 
and its vapour mixed with air forms an explosive 
mixture. The gas engine, the petroleum engine, and 
the benzoline vapour engine all act in the same 
Way. That is to say, an explosive mixture is admitted 
behind the piston in a cylinder, ignited, and by its ex- 
plosion causes the movement of the piston. Between the 
benzoline engine and the steam engine there is something 
m common, because in a way the carburetter may be 
tegarded as analogous to a boiler. There is a still closer 
resemblance, however, between it and a gas engine, 
ecause nothing but air and vapour enter the cylinder, 
and the mechanism is comparatively simple. When heavy 
oils are used the process of obtaining energy is more com- 
plex, A small quantity of the oil is introduced into the 








cylinder itself on each explosive stroke. It is vaporised by 
the heat of the metal. The vapour is mixed with air drawn 
in — a suitable valve, and the mixture is ignited and 
exploded. Several motor cars have been propelled by 
ordinary oil engines for experimental purposes. Up to 
the present, however, it has not, we believe, been found 
practicable to avoid the offensive smell which the waste 
products of the combustion of the heavy oils give off. 
The great constructive difference between the two is, that 
in the spirit engine no liquid is admitted to the cylinder, 
while in the heavy oil engine it is admitted. 1t may, 
however, be found possible to use heavy oils, by heating 
them and passing air through them in the same way that 
spirit is used. For though not volatile enough to make 
an explosive vapour mixture with air at ordinary tem- 
peratures, they may do so when heated. We understand, 
indeed, that if sufficient demand existed for an oil which 
would behave in this way, it could be obtained without 
much trouble from the oil refiners, or ‘‘ crackers,” in the 
United States. 

Be the explosive mixture obtained how it may, it must 
be ignited in the cylinder. There are three methods of 
ignition. In one, the cylinder end or bottom becomes 
hot enough to cause ignition when the vapour mixture is 
compressed at the end of the stroke. In another way, a 
flame is kept constantly burning which is sucked into the 
cylinder at the proper time, and ignites the mixture 
within. The same end is better attained by using a tube 
of fire-clay, &c., which is kept red-hot by a flame outside 
the cylinder, while the tube is virtually within it and 
causes ignition. The third method consists in exploding 
the mixture by a small electric spark, the current being 
supplied by a little storage or primary battery. Possibly 
when inventors get on a little further a Wimshurst 
induction machine will be employed to supply the spark. 
All three systems have advantages and defects, and none 
of them represent finality. Into the details of the gearing 
used to communicate the motion of the engine to the 
carriage wheels it is unnecessary to enter. It will be 
enough to say that there is here a very considerable 
opening for inventors, who will not perhaps be slow to 
take possession of it. It has caused a good deal of 
trouble. In some cases belts are used, and it is easy to 
see that they are not the best mechanical expedient that 
can be employed; they are liable to stretch and slip. 
They have been adopted, however, in a number of the 
cars shown in this country, especially those at the Crystal 
Palace. Disengaging gearing is necessary, because, as 
will be explained further on, the petroleum engine once 
started must not be stopped, and runs whether the car is 
in motion or not. 

The petroleum engine has superseded steam so far 
because it lends itself with so little trouble to driving a 
vehicle. We might, for instance, put a gas engine into a 
cart, carry some gas in a steel cylinder under pressure, 
and couple the wheels of the cart to the gas engine, and 
so have a motor cart—of a kind—without much thought 
or trouble. Steam is, for various reasons, infinitely 
superior as a source of power ; but it is quite impossible 
to combine in a crude, haphazard fashion a steam engine, 
a boiler, and a condenser, with a vehicle. The combina- 
tion involves radical changes in the construction of, say, 
a Victoria or park pheton. The propelling machinery, in 
a word, must form an integral part of the whole, and to 
carry this out presents difficulties. The petroleum engine 
is, in a word, ready to the hand of him who wishes to 
make a motor car in a hurry, so to speak, while the 
steam engine and boiler must be things thought out. 
That the motor car of the future will be a steam car is, 
we believe, extremely probable; but, as we have said 
before, we are dealing now only with the motor car as it 
is. One of the grave drawbacks to the oil, gas, or spirit 
engine is that it will not start of itself like a steam engine 
when we open a regulator. It must be turned by hand 
to suck an explosive mixture into it, and the smaller 
engines are often very troublesome, and cannot be induced 
to start. It is for this reason that the engine is always 
kept running whether the car is moving or not. This 
is a very serious defect, and so far no way of overcoming 
it has been discovered. A good deal of manual work turn- 
ing a handle is required in some cars. Indeed, this 
starting trouble is one of the more serious of several 
objections to the oil or spirit engine. 

If our readers have followed us they will have no 
difficulty, we think, in perceiving that the motor car of 
1896 is very far from possible perfection. It is little 
more, indeed, than the gas engine in the cart after all. 
We say this while admitting that very considerable 
ingenuity has been in some cases employed in carrying 
out the combination. We believe that Sir David 
Salomons has said that in his own motor carriage—repre- 
senting the best that France could produce—he has four- 
teen separate handles to attend to whenon the road. But 
much more simple arrangements are now in use. We 
have said little about electricity, and only alluded to the 
steam vehicle. That is because nothing serious has yet 
been done by the former, and the steam carriage has 
hardly made an appearance in this country. We have 
taken the motor car as it is seen in England now, and 
we have endeavoured to give those of our readers who are 
not engineers a fair idea of what is in the market at this 
moment for sale. We believe that those who desire to 
make purchases can acquire any or all of the vehicles 
which took part in the Brighton trip if they feel disposed 
to invest. We are asked by many of our correspondents 
to tell them where they can buy motor cars, and vans, 
and omnibuses. The question is one of those which are 
for the moment unanswerable. No doubt there is a 
considerable number of such vehicles being designed and 
constructed, but it is tolerably safe to say that the cars 
which turned up at the parade on the morning of the 
14th instant represented the bulk of the available stock 
of motor cars in Great Britain. We strongly advise our 
readers to restrain their impatience and wait until THE 
ENGINEER competition takes place next May. They will 
have no reason, we think, to regret a delay of a few 
months in making their purchases. 








MANCHESTER SEWAGE DISPOSAL SCHEME. 


A Few weeks ago we reported at some length upon the 
latest proposed solution of this problem, and gave our 
readers a sketch plan showing the approximate line of the 
suggested effluent culvert, from the settling tanks at 
Davyhulme to the Mersey estuary at Norton sluices, 
between Warrington and Runcorn. This scheme, as we 
then explained, had just previously been provisionally 
adopted by the City Council; and we ventured to direct 
attention to one or two features which, in our opinion, 
required further consideration before the plans were 
finally approved and the work begun. It is now clear 
that the doubts we then expressed have found a voice in 
the Council Chamber itself; and at a recent meeting of 
that body the scheme to be submitted to Parliament was 
considerably modified by the decisive vote of a large 
majority. On the 18th ult. a meeting of the Council was 
convened, in pursuance of the Borough Funds Act, 1872, 
to consider the Bill which they proposed to promote in the 
coming session of Parliament. This Bill is naturally of the 
‘**omnibus” order, and contains provision for waterworks 
purposes, sewerage, electricity, and other municipal 
matters. Part III. touches on the sewage disposal 
question, and is the only section with which we are at 
present interested. The citation is certainly not calcu- 
lated to hamper the subsequent movements of the pro- 
moters, and leaves the engineering department a pretty 
clear hand. Powers are sought:—‘ To authorise the 
Corporation to construct works for the purpose of con- 
veying and discharging the effluent from the sewage 
works of the Corporation at Davyhulme into the river 
Mersey; such Bill to be promoted out of the city rate of 
the said city, or out of moneys to be raised under the 
authority of the intended Act, or otherwise out of such 
public funds or rates as the Corporation may determine.” 
It will be remembered that in our first notice we expressed 
a doubt as to the wisdom of withholding from the Ship 
Canal a possible flow of 26 millions of gallons per day, 
especially—as we then pointed out—in view of the 
trouble which had already been experienced by the Ship 
Canal Company as regards the demands of the Warrington 
Corporation in general, and of certain large ratepayers in 
particular. 

We also stated the very stringent terms as regards flow 
and depth of channel in the old Mersey course through 
the borough of Warrington to which the Ship Canal 
Company had agreed, and by which itis now bound. 
Since publishing this first notice the Ship Canal Company 
has been in Court, at the suit of Messrs. Fairclough and 
Sons, millers, of Warrington. The action was brought 
against the Canal Company for taking a larger quantity 
of water from the river Mersey than it was permitted 
to do by the special Act. Or, in other words, Mr. 
Fairclough, as a mill owner on the Mersey, just above 
Warrington, claimed that the compensation water allowed 
to flow from the Ship Canal at Rixton into the old 
channel of the Mersey was not in terms of the injunction 
which they—Messrs. Fairclough and Sons—had obtained 
against the company in 1894. The recent action was for 
a writ of sequestration against the canal for violation of 
this injunction, and in the result Mr. Justice Kekewich 
ordered the writ of sequestration to issue, but suspended 
the order pending an appeal. Notice of appeal has been 
given, and the case is still pending. 

There is no doubt that this action brought home in a 
most forcible manner to certain members of the Man- 
chester Council the risk which their proposed disposal 
culvert involved to the satisfactory working of the canal 
traffic under the existing obligations and terms. But we 
stand aghast at the alternative proposed, which seems to 
have found such favour with the Council, and can only 
hope that a little further thought will be given to the 
scheme before it is too late. The original scheme 
provided for the discharge of a possible maximum ot 
70,000,000 gallons per day of sewage efiluent into the 
Mersey estuary. This estuary, according to the figures 
of Mr. George F. Lyster, the chief engineer to the Liverpool 
Dock and Harbour Board, receives some 710,000,000 cubic 
yards of water every spring tide; or approximately 
240,000 millons of gallons per twenty-four hours. The 
70,000,000 gallons were said by the opponents of the scheme 
to be a source of danger to the waters of the estuary, and 
a great cry was raised against the so-called injustice of 
Manchester’s proposed action. 

The modified scheme now adopted provides for the 
construction of a culvert to convey the efiluent from the 
Davyhulme tanks down the valley of the canalised 
Mersey—now the Ship Canal—to a point a mile or two 
above Warrington, instead of to Norton Sluices some few 
miles below that borough. The gain in one respect is 
obvious—the 26 millions of gallons of flow will be avail- 
able as compensation water, and so will run past Mr. Fair- 
clough’s mills and down the old Mersey course through 
Warrington. The intention, in fact, is to turn this sewage 
effluent into the head of the tidal flow of that portion of 
the old Mersey bed which has not been canalised. The 
point suggested is described as ‘in or near the township 
of Thelwall, below Woolston Weir, and at the highest 
tidal point of the river Mersey.” 

Now, to the best of our knowledge, the tide only flows 
to this weir on about thirty days in the course of twelve 
months, and the obligations of the company are restricted 
to the maintaining of a channel 50ft. wide and 8ft. deep 
through the Borough of Warrington. The flow issoslow 
and sluggish that great difficulty is experienced in com- 
plying with these terms. Compare now the probable 
efiect of the discharge of these same 70 million gallons 
-—or even 26 million gallons, as the case may be— 
of doubtful water, which are objected to in the estuary 
as likely to be a nuisance, but which are to be admitted 
to this narrow channel, and we fancy that our objection 
to the scheme will be supported by the vast majority of 
our engineering readers. No doubt the situation of the 
Committee is the old case of Scylla and Charybdis ; for 
on the one hand they are being urged to put an end once 
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and for ever to the sewage pollution ; and on the other 
hand, as the largest holders interested in the promotion 
of the canal and its traffic, they are morally bound to 
look to its best interests. But at the same time it does 
seem strange that, after being advised by engineers 
of high repute, and having accepted that advice even 
provisionally, the Council should now, to a certain 
extent, go back on their former decision and support by a 
vote of sixty-seven to two the alterations laid before them 
by one of their number, who, whatever his qualifications 
and abilities in other directions, is certainly not an engineer. 

No doubt the latest suggestion is cheaper in first cost, 
as it means the saving of some five or six miles of culvert, 
and to a certain extent the scheme obviates future trouble 
with riparian owners ; but to state that there will be no 
secondary decomposition in the channel is to demand a 
greater faith in the good offices of the manager at 

Davyhulme than we are prepared to subscribe to; and 
to expect so large a proportion of a comparatively small 
flow to pass out to sea immediately without leaving its 
mark on the channel is, to say the least of it, sanguine. 
We fancy that the amateur engineers on the Committee 
who talk so glibly on the subject have very little idea of 
the risk which they are undertaking, and of the possible 
—nay, very probable—effect of their ‘ amended” (?) 
scheme. The present urgent position of the Corporation 
is due to the action of the Mersey and Irwell Joint Com- 
mittee, who, as we have before explained, are now the 
Conservators of the upper Mersey and the river Irwell 
valleys. They, in their turn, are urged forward by the 
Ship Canal Co., which finds that the constant pollution of 
. the several tributaries of the rivers causes serious deposits 
of silt to accumulate in the Ship Canal. 

The chairman of the Ship Canal—Mr. Bythell—has 
just recently written as follows to the Joint Committee :— 
** Our engineer has reported to the directors the effect of 
the recent heavy floods upon the Ship Canal and docks 
at the Manchester end, and they are very much disturbed 
to find that the quantity of refuse and sewage brought 
down from the upper reaches of the river Irwell and 
deposited in the canal and docks above Modewheel Locks 
is estimated at 200,000 tons. There was a deposit averag- 
ing over 4ft. in depth over the whole area, and the 
dredging plant had to be put on to night and day shifts 
to remove it, regardless of expense, or the navigation 
would have been impeded. It is quite clear that the 
Joint Committee will have to continue to employ stringent 
measures if this continuous pollution and the washing of 
refuse by floods down the river are to be prevented.” 

It has been recently urged that the Joint Committee 
have unnecessarily hampered the Corporation by setting 
up too high a standard of purification, and it has been said 
that the present scheme for the removal of the eftiuent to 
tidal waters, whether at Runcorn or Warrington, is simply 
the only course open to the city council, unless the Joint 
Committee can see their way to abate their standard. 
Touching on this point, Mr. T. W. Killick, the chairman 
of the consulting sub-committee of the Mersey and Irwell 
Joint Committee, has submitted the following statement : 
—‘‘As there seems to be some misapprehension with 
regard to the principles upon which the Mersey and 
Irwell Joint Committee are acting, and their method of 
applying those principles, the sub-committee consider it 
advisable to make ashort statement. First, it is desirable 
to call attention to the fact that no definite standard of 
purity has been adopted, and the members of the Joint 
Committee, on reference to the proceedings, will find that 
so far back as December, 1891, on the recommendation 
of Sir Henry Roscoe, a resolution was passed stating that 
it was undesirable to define the maximum amount of 
pollution to be allowed, but to insist upon the best 
practicable and available means being used in each case, 
whether a sanitary authority ora manufactory.’’ Further, 
in the proceedings of November 5th, 1894, it will be 
found that Sir Henry Roscoe again stated :—* It must 
be distinctly understood that the standards named are 
only adopted for the purpose of criticising and com- 
paring the results in these particular cases, and must not 
be taken as definite standards.” 

“Up to the present time the sub-committee have always 
acted upon these principles, and have had before them 
the results of over 1000 analyses of samples of sewage 
efiluents, taken under varying circumstances and con- 
ditions from the sewage works in the watershed. It is clear 
from the consideration of these analyses that in order to 
render the water fit to go into the stream by the removal 
of the soluble putrescible organic matter—in other words, 
to prevent secondary decomposition—the amount thereof 
must be reduced to the limits referred to in the November 
report of 1894. These limits of impurity are based upon 
experimental evidence proving that an effluent below or 
up to them would not putrify when discharged into 
small streams or into sluggish waters, such as the 
Manchester Ship Canal, but above them putrefac- 
tion would arise; and it may be observed that at all 
sewage works in the watershed where only chemical 
treatment is adopted the eftluent is almost invariably 
above; and, on the other hand, where sewage works 
adopt filtration, the efiiuent is below these limits. The 
sub-committee have never laid down a hard-and-fast 
line with regard to the use of any particular kind of puri- 
fication plant, and have accepted eftluen‘s from precipita- 
tion plant alone where they have proved satisfactory. 
Precipitation processes, as a rule. can only be relied upon 
as capable of removing at the utmost two-thirds of the 
organic matter, whereas in good filtration methods from 
four-fifths to nine-tenths of the whole can be removed. 
Before proceedings are directed, other chemical details 
and investigations, in addition to the limits of impurity, 
are carefully considered. 

It has been suggested that effluents from precipitation 
tanks alone should be accepted. To do so would, in the 
opinion of the sub-committee, render the work of the 
Joint Committee futile, and its continuance unnecessary. 
The object for which the Joint Committee was consti- 
tuted was for the express purpose of cleansing the rivers 
within its district from their polluted and filthy condi- 





tion, and if that purpose is to be limited to the removal 
of the solids in suspension, leaving the soluble putrescible 
organic matter liable to secondary decomposition present 
in the effluents, not only will the provisions of the 
Rivers Pollution Acts be contravened, but the condition 
of the rivers must for ever remain prejudicial and hurt- 
ful to the health and well-being of the inhabitants of the 
watershed ” 

The crux of the whole case is, in a word, cost; it has 
been clearly shown by Sir Henry Roscoe’s experiments at 
Davyhulme sewage works, that a satisfactory etiluent can 
be obtained by intermediate downward filtration, and the 
present schemes for a longer or shorter ettluent culvert 
are simply so many attempts to evade the real question 
at issue. And yet the ingenious promoters of the scheme 
as now amended, seem to lose sight of the fact that even 
if the effluent is discharged at Thelwall as is now intended, 
it will still be subject to the jurisdiction of the same 
Joint Committee, who in all likelihood will be just as 
severe on a doubtful eftluent at Thelwall as they would 
be, and in fact are now, in the case of Davyhulme. Is 
this palpable shuttling off their responsibility creditable to 
a city with such a character to lose as has our only 
Manchester ? 








THE TRIALS OF THE POWERFUL. 


TuHE trials of her Majesty’s first-class cruiser Powerful 
were successfully brought to a close on Friday last, the 
27th ult. As many of our readers are probably aware, this 
has only been accomplished after many disappointments, 
consequent on unsettled weather, in addition to the natural 
unwillingness which a newly-cradled engine so frequently 
displays when it is particularly urged to do its best. 
Twenty-five thousand horse-power must assert its dignity. 
It is not to be done all at once. The Powerful, however, 
has at last passed through this trying ordeal. The Terrible, 
at one time, seemed certain to be the first to be handed 
over to the Admiralty, as she had a good start, and had 
her guns on board two months ago. But she has thought 
fit to display a preternatural amount of ‘“ cussedness ” 
on her trials, and has lost her position as the favourite. 
The Powerful may now be said to have, so to speak, won 
the race. So much time has elapsed between this and 
our last report, that it may be worth while to recapitulate, 
the exhaustiveness and exceptional severity of the whole 
series of trials, perhaps, add to the advisability of doing 
so, as never before have there been such trials. They are 
altogether a departure from the Admiralty’s usual practice. 
Hitherto, the longest trial-runs have lasted for no more 
than eight hours, with one solitary exception, in the casc 
of the Magnificent, which ship underwent a thirty-hour 
consumption trial for the purpose of obtaining additional 
data with regard to Martin’s system of induced draught, 
a system which had previously not met with the 
attention it deserved. But here we have two runs 
at 5000 and 18,000 indicated horse - power respec- 
tively, each of thirty hours’ duration, as well as a 
final run of eight hours, including four hours at 
25,000 indicated horse-power, and the remaining four 
at 22,000. Merchant service engineers, who, when in 
charge of new engines, invariably adhere to their golden 
rule of working up gradually, and know what an amount 
of care and forethought even this involves, will be able 
to form some idea of the immense onus that the con- 
tractors for these vessels undertake in supplying engines 
that will achieve such performances under all the dis- 
advantages of untried adjustments, stokers more or less 
strange to the particular class of boiler, and machinery 
space of so confined a nature as to render any margin of 
power in design almost out of the question. 

The following is, therefore, a brief résumé of the trials 
of her Majesty's first-class cruiser Powerful, built and 
engined by the Naval Construction and Armaments 
Company, of Barrow-in-Furness. 

On September 25th last the first official run was 
attempted, and everything went merrily as a marriage 
bell until it came on to blow a gale, and the trial was 
abandoned after eight hours’ steady running, during the 
latter part of which the ship suffered a good deal of 
buffeting. It was, of course, useless to persist against 
such a sea as was running, and Captain Fawkes had no 
choice in the matter but to return. It was a pity, 
because the machinery was behaving well. It must be 
borne in mind that both of the thirty-hour runs have 
for their principle object the ascertaining of the coal 
consumption entailed. On this abandoned 5000 indicated 
horse-power run the coal consumption averaged for the 
eight hours as low as 2:21b. per indicated horse-power per 
hour, so, as we said before, it was a pity that the trial 
had to be abandoned, as it was solely on account of the 
weather. 

The trial was recommenced on the following Monday 
morning. This time it was an entire success, and was 
duly recorded as such in our pages—see THe ENGINEER, 
October 2nd, page 337. The average collective indicated 
horse-power was 5008, and the coal consumption per in- 
dicated horse-power per hour 2:07lb. The after sixteen 
boilers only were used. So the first thirty-hour consump- 
tion trial was an accomplished fact. 

The second run was successfully made a fortnight 
later, z.e., on the 13th and 14th of October. There had 
been many postponements in the meantime due to un- 
settled weather, and an unsuccesful preliminary run on 
October 2nd, the contractors deeming it advisable to 
submit the machinery to this preliminary trial entirely for 
their own satisfaction, throughout the whole series, prior to 
each official run at the horse-power required on that run. 
The preliminary at 18,000 indicated horse-power was suc- 
cessfully carried out on October 7th, and on the 13th and 
14th of October, as on the previous thirty-hour run, the 
weather was all that could be desired. We gave all the 
averages obtained on this run in our issue of the 
16th October on page 396. The collective indicated 





horse-power was 18,433, the coal consumption 1838. All 


—e 
the forty-eight Belleville boilers were in use, givin, 
trouble whatever, and complete satisfaction reigned ” 

Both consumption trials were now done with, but th 
yet remained perhaps the toughest job of all. This ey 
of course, the last run of four hours at 25,000-hon” 
power, and four hours at 22,000-horse power, A Fe 
attempt to accomplish this was made on Saturday rn 
17th of October, on the way from Plymouth to Porte 
mouth, but the medium-pressure engines heated go ak 
that the trial had to be abandoned, and the ship returned 
to Plymouth the same evening. 

Another attempt at the full power was made on th 
following Wednesday, but this also proved a failure, 
owing to a combination of small causes, and the ship 
returned to Portsmouth, where she remained til] Thurg 
day, the 26th ult. In the meantime her funnels hag 
been lengthened—a process which, by the way, has not 
beautified either them or the ship—the funnel casings 
had been lagged, and various minor adjustments made 
in the engine room. On the 26th she underwent 4 
preliminary trial, which was entirely satisfactory, the 
indicated horse-power for one hour considerably exceed. 
ing the 25,000 requisite. We give below the figures 
taken during the official full-power run on the following 
day. 


Report of Four Hours’ 25,000 Indicated Horse-power Steam Trial of 
HM.S, Powerful. ae 


Forward, Aft. 
Draught of water... . 26ft. din. ... 28ft. lin, 
Steam in boilers ... ey 2 oe 207 
Starboard. Port 
WROD 5. sesonnes. ses 26 ‘2 25 °9 
Revolutions per minute 115°0 113°8 
if ig a ee eke = . 176 
; ntermediate... ... a ae 
Mean pressure) istiow ... .. .. 188 |. 125 
2nd low ... tf 95 
High seiaen 4,131 4,256 
Indicated } Intermediate ... 4,151 4,507 
sie tet Ist low ... 2,218 2,190 
(2nd low ... 2,155 2,078 
Total indicated horse-power 12,655 13,231 
Mean collective indicated horse-power ... ... ... 25,886 
Mean air pressure—vacuum in fire-box (sic) ... “33in, 
Coal consumption per indicated horse-power per 
Eg a a ee eee 
Speed of vessel, measured by landmarks, knots ... 21°8 


Remarks, 
Trial commenced 8. 37 a.m. 
Trial concluded 12. 37 a.m. 


Report of Four Hours’ 22,000 Indicated Horse-power Steam Trial of 


H.M.S. Powerful in the English Channel. 

Forward. Aft. 

Draught of water... 26°3 28 °1 
Steam in boilers ... diol eakn as - ban 
Starboard. Port. 

MORIN 5c asa Ue pes n 26 °2 26 ‘0 
Revolutions per minute 109 6 1095 
High Pa - > 90°35 
Intermediate ... 33°83 38 *25 

Mean pressure) istiow ... ... 16-07 16°05 
\ ona low ... 15 ‘47 16°75 

—- Seer 3,684 3,816 

Indicated J Intermediate ... 3,464 3,909 
horss-power } Istlew ... ... 1,940 1,935 
2nd low ... 1,867 2,019 

Total Indicated horse-power ... ... 10,955 11,679 
Mean collective indicated horse-power ... ... 22,634 
Mean vacuum in snoke-boxes ,,, ee 

peed Of Peeeel oc. ccs tee ase . Not taken 


Remarks, 
Trial commenced 12, 37 p.m. 
Trial concluded 4.37 p.m, 


We hope next week to put before our readers indicator 
diagrams taken at all three official trials—namely, at 5000, 
18,000, and 25,000 I.H.P.,space not allowing us to do sonow. 

The mean speed, be it noted, was 21°8 knots. Calm 
weather would have given, we should say, about another 
knot. The speed was not taken during the 22,000 indi- 
cated horse-power run. It is, of course, understood that 
the contractors have no responsibility for speed. A 
certain power is guaranteed for a certain period, with a 
certain approximate number of revolutions. That is all, 
and is quite enough. 

Because the trials have been protracted is no reason 
why they should be regarded otherwise than as a success. 
Let their main feature never be lost sight of for a single 
moment—that being the behaviour of the Belleville 
boilers. It was on account of the new boiler, the 
adoption of which caused such a storm of controversy, 
that the trials of the Powerful and Terrible were made 
so exhaustive. The boiler has stood the test nobly and 
silenced its foes. It is true that on the attempted full- 
power run on October 17th one of them was put out of 
action by the bursting of a gauge-glass column-connecting 
pipe; but this might happen and does frequently happen 
with every kind of boiler, and therefore proves nothing. 
The boilers have steamed well and continuously at 4 
uniform pressure. The stokers have experienced no 
fatigue, in spite of their being more or less strange to the 
boiler. In fact, the stokers did rather too much in the 
matter of piling it on on October 17th, as an excess of 
fuel caused imperfect combustion in some of the furnaces 
and consequent correction higher up, that is, in the 
uptakes, where the heat became so excessive that hoses 
on the upper deck were called into requisition. This was 
no fault of the boiler. It was simply due to the 
inexperienced stoking, only as far, of course, as the 
Belleville boiler is concerned. The men, who are, for the 
most part, accustomed to the Scotch boiler, will soon pick 
up the new idea. The overheating of the uptakes in any 
case cannot occur again, as both ships have undergone 
severe doctoring as regards this ailment. All the funnel 
casings have been since lagged with silicate cotton. 
Sheet iron has been laid over the jutting angle irons, and 
the silicate cotton fills up the intervening space. This 
lagging is carried right up to the upper deck. 

As regards the coal consumption, some of our readers 
may like to know something more than mere averages- 








We will spare them a huge table, out of consideration for 
their patience as well as for their eyesight. It will, we 
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— 
think, suffice if we mention the most salient points which 
such a table would present. = 

First as regards the 5000 indicated horse-power runs, 
that is, the abandoned run on September 25th, and 
the successful run on September 28th and 29th. In 
the former the highest consumption per indicated horsc- 
ower in one hour was 2°31b. It was the same for the first 
three hours, after which it began to fall, and in the sixth 
hour was as low as 1°8 Ib. It rose again during the last 
two hours, and averaged 2-2 lb. for the eight hours. The 
average collective indicated horse-power was 4958 for the 
eight hours, and_it should be said that in the sixth hour 
the collective indicated horse-power fell to 4609, and was 
till less, viz., 4587, in the following hour, when the con- 
sumption rose to 2:2 Ib. ; 

During the succeeding run this hourly coal consump- 
tion fluctuated a good deal. The highest was 2°6 lb., the 
lowest 17 Ib., and the average for the run 2:07 1b. This is 
certainly satisfactory considering all things. It may be 
said that the Sharpshooter on her trials did better. In a 
certain sense, perhaps, she did. Her averages on her best 
runs, .¢., on those which were uninterrupted by easing 
down, were 1°91, 2°07, 1°92, 1°8, and 1°79]b. These were all 
1000-mile runs varying in duration from sixty-nine to sixty- 
three and a-half hours. The first two quoted were at 
1500 odd horse-power, the second and third at over 2000, 
and the last at 2190, the required indicated horse-power 
being 2150. Quite a laboratory experiment by the side of 
a great cruiser of 25,000-horse power. It would be just 
as absurd to expect the Powerful to give the same result 
as it would be to calculate the speed of a ship at sea from 
the results of experiments with a model of her propeller. 
The Sharpshooter has eight boilers, the Powerful forty- 
eight. The sources of waste in unburnt gases, &c., are 
multiplied by six. If it were possible to arrive at the 
exact amount of coal in perfect combustion, or nearly so, 
which yielded the results recorded, exclusive of all waste, 
such as that expended in heating the uptakes instead of 
the boiler tubes, and in supplying steam all over the ship, 
we might begin to compare the coal consumption of a 
torpedo gunboat with that of a first-class cruiser of 14,200 
tons. But as things are, in the present year of grace, 


H.M.S. Powe rful,— 
Four Hours a 


1. 2. 
Starb'd. Port. Starb'd. Port. Starb'd. Port.Starb'd. Port. Starb’d. 


13°6 1113) 114-7 118-2 | 116 





which was broken up with a slice in the usual way, was 
smartly withdrawn, the fires being allowed to burn 
down slightly for the short time necessary, the lumps of 
clinker being pulled out by the “ devil.” The fires were 
thus never allowed to cease burning; at the same time, 
the complete withdrawal of the clinker was in no wise 
interfered with. 

The draught plates were kept about three-quarters 
open, the supply of air being adjusted by means of the 
fans, the speed of which could be controlled as desired. 
We should say in this connection that all twelve stoke- 
hold fans worked throughout splendidly. and were a 
credit to their makers, Messrs. G. Belliss and Co., of 
Birmingham. They are not forced draught fans in the 
usual sense, their primary function being ventilation. 
The air-compressing engines, one in each stokehold, take 
the place in a Belleville boiler plant of the ordinary closed 
stokehold fan. It is curious that this should be called 
natural draught, as it is solely because the stokehold is 
not closed; both expressions, ‘forced draught” and 
“natural draught,” being now-a-days in some degree 
anomalous in their usage. 

During the consumption trials ashes were burnt regu- 
larly, similarly to French practice with Belleville boilers, 
in banks all along the sides of the furnace grates. This 
was not done on the full power run, when economy in coal 
was not so great an object. 

Where trials are of comparatively short duration, and 
at the same time yield such particularly striking figures, 
tables such as those we append are perhaps the most 
convenient way of setting them forth. They give in 
each case the results taken at every half hour. It will be 
noticed that in the 25,000 indicated horse-power run 
the collective power developed simply soared above all 
requirements, especially at the end of the first hour, and 
during the second, when it reached close on 26,500, or 
nearly 1500 indicated horse-power over and above con- 
tract requirements; this was with the engines running at 
116 revolutions. Only six sets of diagrams and records 
were taken in this trial. These consist of two sets on 
each run along the measured distance, some twenty-three 
miles odd, the remainder of the four hours being taken 


27th November, 1896, 
r 25,0C0-1.H.P. 


) | 


3. 
Port. Starb'd. Port. 











116°9 116° 113°8| 114°2 113°] 


Mean revolutions ae. oe ee 8 115"5 4  114°4 
High .. .. ..| 94°0 97°0) 98°0 97°0| 92°5 95°7| 95°0 26°4) 91°0 97°0| 98°5 98°6 
Mean pressure in | Intermediate. 89°5 «6489S 89°) 443°B| «687°5 = 42°56 | «89°0 «= 424) «886 42°83) «885410 
cylinders | i) ee 7S | BTS 7-7 77 17°6 17°8 176) «1771 17°6 17°4 17°4 17°4 
Fk: rn 17°06 180 16°6 18°38 17°4 180 17*4 18°83 17°2) 18°38 16°6 18°2| No records were 
High -» eo «| 4,117 4,162; 4,112 4,288] 4,147 4,261 | 4,281 4,326) 4,018 4,255; 4,116 4,299 taken during 
Indicated horse- Intermediate. 4,187 4,465 4,174 4,573 f, 4,253 4,605 4,120 4,491) 4,102 4,326 last hour. 
power | low(l).. .. ..| 2,162 2,143; 2,288 2,204 26 2,268 2,189, 2,215 2,178; 2,186 2,165 
Low (2).. .. ..| 2,124 2,204/| 2,004 2,279) 2,296 92k 2,237 2,343; 2,165 2,291) 2,085 2,264 
Total I.H.P. (starboard and port) —..| 12,590 12,974 12,613 13,289 | 12,694 18,: 13,054 13,463 12,518 13,215 | 12,489 13,084 
Gross total irdicated horse-power  .. | 25,564 25,902 | 26,083 26,497 25,728 25,543 


Four Hovks at 22,000-1.H.P. 





1. 
Starb'd. Port. Starb’d. Port. Starb’d. Port 


2. 3 4, 
Starb'd. Port. Starb'd. Port. |Starb'd. Port.|Starb'd. Part.|Starb’d. Port. 





111°6 111°6 108°7 


Mean revolutions ° ad 108 °4 106°7 106°3 
(High.. ..| 94°0 98°2| 89°0 91°6| 80°4 86°0 

Mean pressure | Inter. . 35°0 §=88°0| $2°3 387°5| 81°S 38°83 
in cylinders | Low(]) . 16°38) «168 | 160) «15°4) 154) 155 
Low(2) . W217) 15°0 1672] 14°99 16°3 

(o-- ..| 4,044 4,010 3,719 8,818) 3,307 3,524 

Indicated herse-} Inter... 3,644 3,957 3,267 3,803) 3,166 3,798 
power \ Low(1) ..| 2,001 2,062) 1,908 1,841! 1,807 1,812 


Low(2) ..| 1,988 2,148| 1,789 1,987) 1,749 1,906 
Total 1.H.P. (starboard and 
port) o cc oo os o- | 22,677 12,177 | 10,688. 11,804 
28,854 22,077 


Mean for all half-hour runs, 


10,029 11,040 


Gross total I1.H.P. 








such comparisons are silly and meaningless, though they 
may serve the purpose of soi-disant naval critics, who 
may possibly detect a huge national peril in the dis- 
parity between the Powerful’s results and these of the 
Sharpshooter. 

To return to the figures of the 5000 indicated horse- 
power run. Wesee that the highest hourly coal consump- 
tion per indicated horse-power was 2°6 lb., when there was 
no fall in the indicated horse-power in itself sufficient to 
account for so high a ratio. This was in the eleventh 
hour, about seven o’clock in the evening, when the fires 
of many of the boilers were being cleaned. Probably this, 
and the forcing of the others, caused some waste, and the 
indicated horse-power dropped from over 5000 to 4919. So 
much the worse for the computation at the end of the 
hour. The entire quantity of coal consumed during the 
run amounted to about 1400 tons. 

On the 18,000 indicated horse-power run the small 
ratio of 1°8]b. per indicated horse-power per hour was 
particularly satisfactory. It should not be forgotten that 
the tendency of the stokers all along was to put on too 
much coal, being, as we mentioned before, so long accus- 
tomed to pin all faith on athick fire. During both thirty- 
hour runs the two furnaces of each boiler were fired alter- 
nately at intervals of four minutes, 7.e., eight minutes 
between firings of one furnace. This interval was reduced 
on the commencement of the full power run to 38min. It 
was to have been the hard-and-fast rule that not more 
than four shovelsfull of coal should be placed on the fires 
at a time, but it was found impossible to adhere to this, 
owing to the difficulty which an unaccustomed eye has in 
seeing what the thickness of fuel over the entire surface 
of the grate actually is, that is, where the coal is wanted 
and where not. What is seen in front gives no idea of 
the state of things at the back or sides. The fires were, 
therefore, kept at a thickness of about 6in., coal being put 
on every four minutes, or eight minutes per furnace, only 
In sufficient quantity to fill up the holes and hollows. 
A two-horned instrument, popularly known in the service 
as a “devil,” was used on each fire about every quarter 
of an hour, for the purpose of levelling, in view of this 
difficulty. A fallin the steam pressure could often be 
checked by this levelling. It means a good deal on 2200 
Square feet of grate surface. 

Fires were cleaned when necessary, The clinker, 


107° 110°5 108-6 108°8| 110-4 109°3| 111-9 110-4) 111-9 110°8 
79°0 862. 81°0 87°7| 92°0 90°6| 92-0 95°5| 89-2 92-6 
32°4 -37°7 32°56 §=38°0 36°0 3=—87°0 34°4  89°5 36°2 =—40°0 
153-158) ST 1ST | 164 16°38) 165-162) 17-0167 
146 164) 14°7 16°8| 160 16°9| 16-2 16°6| 16-2 17°3 
3,277 8,672 3,801 3,678] 3,915 3,817| 3,969 4,064| 3,848 3,955 
4,253 3,886 3,303 3,857 | 3,708 3,773 | 3,591 4,068) 3,779 4,135 
1,811 1,920] 1,876 1,879} 1,992 1,960 | 2,031 1,967) 2,093 2,035 
1,728 1,993) 1,756 2,011! 1,943 2,082] 1,994 2,016 | 1.994 2,109 
| 


10,069 11,471 , 10,326 11,425 | 11,558 11,582 | 11,585 12,115 | 11,714 12,284 
iis i Lass SF ee re es 


21,540 21,751 23,140 | 23,700 23,948 





22,634 indicated horse-power. 


up with turning round at the end of the course and 
restoring the ship’s course to a bee-line, prior to com- 
mencing the néxt run. These long straight runs over a 
known distance are very much preferred by the 
Admiralty to short runs over the measured mile and 
intervening turns. The course is better being unaffected 
by the shallowness of most measured-mile courses. The 
force of the wind was 5 to 6, adverse during two runs, 
fair during the other. There was a moderate sea running. 
In the 22,000 indicated horse-power run the collective 
power varied somewhat. In the third half-hour it was only 
just over 21,000, while in the last half-hour it was nearly 
24,000. Throughout the engines worked beautifully, and 
the funnel casings being well lagged kept quite cool. 
That both the four-hour full power trials were an abso- 
lute success, we think is fairly obvious. The stoking was 
quite easy. The sources of trouble which unfortunately 
obtained on the previous attempt were all removed. These 
had been three in number. First and foremost was the 
| bad stoking—the piling on of a lot of useless fuel, in a 
| vain endeavour to keep up steam—keep up steam some- 
how—firstly to try and make up for the loss of the supply 
from the boiler which had been put hors de combat, as we 
| said, by the bursting of a pipe, a loss, be it noted, of some 
500-horse power ; secondly, and consequently, the heat- 
ing of the funnel casings, so that a casing door had to be 
opened, which immediately reduced the draught as regards 
| that particular casing. The firing had become a little 
| wild, that is, the prescribed three minutes’ interval 
between the firings of one boiler had been abandoned, 
and alternate furnaces were being fired from stokehold 
to stokehold one after the other ; for instance, where four 
boilers are in a line, giving eight furnaces in a row, firing 
was kept up continuously from the first on to the third, 
and fifth, and seventh furnaces, then back to the second, 
on to the fourth, sixth, and eighth, and so on. Although 
not devoid of system, it was a little reckless. The 
heightening of the funnels by 10ft., giving them a 
height of 90ft. from the grate, has so far remedied this, 
by increasing the efficiency of the furnaces, that the 
old four minutes’ interval between firings was returned 
to during the full-power run, and it is considered that an 
| interval of five minutes will, in future, ensure sufficiency 
| of fuel for even the high powers. On the 18,000 indicated 
‘ horse-power, trial contrary to the original rule, the 


three minutes’ interval was tried, and this also was 
increased to the four minutes, at first calculated as 
required. 

The stokehold watches were arranged as follows :— 
1 petty officer in charge; 2 men for firing four boilers ; 
2 men for breaking up coal, raking out ashpits, and 
cooling ash-pans; 1 man for supplying coal; 1 man 
looking after feeds, air blowing, and fan engines; and 1 ~ 
man, during consumption trials, “ tallying ” coal 

On Saturday last, the 28th ult., the Powerful under- 
went a few minor experiments. It was desired to ascer- 
tain something of her manceuvring powers, that is, the 
period necessary, for instance, to bring her to rest from 
full speed, and that involved in reversing from full ahead 
to full astern, and vice verséd. The former proved to be 
thirty seconds, the latter averaged about thirteen—the 
engines differing somewhat—skill in their manipulation 
not being a constant factor. The human element largely 
asserts itself here. 

There are many points of view from which itis pleasant 
to regard the performances of these new cruisers; the 
Terrible being certain to undergo a similarly satisfactory 
trial by fire when her engines are adjusted to withstand 
the trial by steam, as her boilers are in no way defective. 

We have dwelt on these performances mainly from an 
engineering point of view, although in previous issues we 
have not forgotten their fighting value, both offensive and 
defensive. Here we have two vessels whose performances 
equal those of such ocean greyhounds as are subsidised 
by the Government for service as armed cruisers in time 
of war, and which far surpass them in armament and 
protection. 

This has involved great displacement to ensure mainten- 
ance of speed, steadiness of gun platform, and concentrated 
powers of attack anddefence. To this the high freeboard 
contributes. As regards maintenance of speed, it is a great 
fact that the results recorded above are obtained without 
any recourse to that ‘invention of the evil one,” forced 
draught, and its attendant intolerable temperatures. 
There was nothing of the Hades idea on these trials, the 
maximum temperature recorded in the engine-rooms 
being 75 deg., the stokeholds themselves never ex- 
ceeding 90 deg. as a maximum. This isan enormous fact 
enabling, as it will do, an attenuated engine-room staff to 
respond more readily to the severe demands which war- 
cruising will make on them. Certainly the temperature 
question will affect the speed of these ships just as their 
size does. 

Another word as regards size—aborrowed word froma 
paper of Dr. Elgar’s, where he says, ‘‘ There isan additional 
advantage at seain alarge ship, due to the waves being 
smaller in proportion to the dimensions of the ship, and to 
the pitching action being less in a heavy sea as a ship is in- 
creased in size. The speed of a ship at sea approximates 
more nearly to that obtained in still water with the same 
propulsive power, the larger she is made.” Length and 
draught contribute to this advantage, and the Powerful 
has been designed to cruise at 27ft., her full load draught. 
She has been carrying sufficient water in her double 
bottom to bring her down to this during the trials. 

The coal endurance of the Powerful and Terrible is an 
enormous factor in their fighting value. In all ships, 
especially cruisers, it is this factor which governs the time 
during which the ship can act efficiently, a fact which 
has been religiously observed in the design of the Power- 
ful’s bunkers, Their capacity, it is calculated, will enable 
her to steam 25,000 miles at ten knots. We beg leave 
to suggest some qualification of so glowing a prediction 
in view of the enormous expenditure of coal on such a 
voyage for purposes other than propulsion. 

We congratulate Mr. Durston on the results of these 
trials. For him it must be a triumph. The warm dis- 
cussions, both in the House and Press, on the advisability 
of experimenting with Belleville boilers on so large a 
scale are still fresh in the minds of laymen as well as 
engineers. We question whether any naval departure 
ever previously excited such widespread interest and 
elicited so many expressions of opinions, good, bad, and 
indifferent. All this happened about a year ago. The 
Admiralty has held its ground, and since its immutability 
on the matter has become patent, the shrieking, con- 
scious of its futility, has been quieter, and a hush of 
expectancy has ensued. It is to be hoped that the sensi- 
bilities of the British taxpayer generally will now be 
restored to their proper calm, in view of the confirmation 
of all that those who knew the Belleville boiler, and had 
the courage to act on their convictions, claimed in support 
of the departure. 

In conclusion, our thanks are due to the Naval Con- 
struction and Armaments Company for their kind hos- 
pitality to our representative during the trials—particu- 
larly to Mr. James McKechie, in whose charge the trials 
have been throughout so ably conducted. 








YORKSHIRE COLLEGE ENGINEERING SoctETY.—On Monday even- 
ing, November 23rd, Lieutenant R. L. Bullock delivered a very 
interesting and essentially practical lecture at the Yorkshire 
College, Leeds, to the members of the College Engineering Society. 
Mr. Henry McLaren, president of the society, occupied the chair, 
and there was a very good attendance of members. The lecturer 
explained that his object was to demonstrate the ordinary means 
of taking care of mechanical instruments and preserving them in 
adjustment, together with the best means of repairing damaged 
apparatus. He illustrated his lecture by producing various instru- 
ments made by himself, and dealt in turn with steam and other 
pressure gauges, thermometers, steam, &c., barometers, mercuri.l 
and aneroid, with hints from some of the older types, tapes, chains, 
&e., levels, dials, and other surveying instruments in general, 
explaining how to use, clean, and preserve them, and showing 
many little dodges, that even men who use the instruments are 
very apt to overlook. The theodolite received special attention, 
the lecturer remarking that it and similar instruments should in 
a cases be taken off the tripod at night, and not left reared up 
in acorner. Discussion was taken = in by Messrs. McLarer, 
Towler, Popplewell, Nichols, Whitehouse, F. Watson, and Slade. 
Next lecture, on ‘‘ Naval Manceuvres,” by Professor Barr, of Glas- 





gow, founder of the Society, on December 7th, at 8 p.m., admis- 
sion free, 
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THE past few weeks have witnessed two important inaugu- 
rations for traffic of railways serving Glasgow and district, 
viz., the Glasgow Central Railway—sce THE ENGINEER, 
October 30th—and the Lanarkshire and Dumbartonshire 
line—see THE ENGINEER, October 9th, 1896. Yet a third 
opening remains, however, to be chronicled, viz., the com- 
pletion of the Glasgow District Subway, to be put in opera- 
tion on December Ist. No small interest attaches to this 
latest addition to the facilities for passenger traftic of the 
‘*‘second city of the Empire,” not only on account of the 
modes of construction adopted, but also in regard to many 
difficulties encountered and successfully overcome. 

As far back as 1887, parliamentary powers were sought 
for the construction of a subway commencing in Partick, 
running north through Hillhead, and thence by curves 
passing east and then south, forming a terminus in St. 
Enoch’s-square. The Bill after passing the House of Lords, 
was, however, thrown out by the Commons, principally in 
consequence of the objections of the Board of Trade to the 
proposed system of working, viz.,a single tunnel, with two 
lines spaced 3in. apart at the centres. Passing places were 
provided at the stations, which then, as in the finished under- 
taking, were designed with island platforms. The system 
was to be worked by cable or electric power. As two lines 
were provided, passing places were unnecessary, except at 
the stations, and collisions were stated to be impossible. 

In 1888, the promoters again sought the requisite par- 
liamentary powers, the scheme laid before the Houses being 
very similar to that subsequently sanctioned and carried out, 
and providing for two crossings of the Clyde, one at the Upper 
Harbour, the other a little below the entrance to the Lower 
Harbour. The Bill, however, encountered the opposition of 
the Clyde Trustees, who feared injury to their interests, and 
ehared the same fate as its predecessor. 

In 1889, the Glasgow Harbour Tunnel Company obtained 
powers for construction, thereby creating a precedent for 
tunnel formation under the Clyde; and in consequence of 
this the promoters of the Glasgow District Subway decided 
to reintroduce their Bill in 1890. This they accomplished 
with success, and obtained the requisite legislative sanction 
to construct 64 miles of subway with two endless tunnels or 
covered ways. 

A brief glance at the accompanying map will enable the 
route of the new line to be followed with ease. Starting in 
St. Enoch’s Station, the Glasgow District Subway at once runs 
south, and passing beneath St. Enoch’s Church, forthwith 
goes beneath the Clyde. After Norfolk-street the line turns 
in a westerly direction, and, passing beneath Eglinton-street 
and West-street, runs due west, traversing Scotland-street 
and West Scotland-street, thence crossing Cornwall-street, 
Paisley-road, and Cessnock-road, Copland-road is reached, and 
with radii of 1035ft. and 1320ft., the line turns in a northerly 
direction, and after passing Govan-road, again crosses the 
Clyde. After passing beneath the North British Railway, 
Dumbarton-road and Dowanhill-street are crossed, and after 
some distance beneath Byars-road, the subway turns east, 
and passing Great George-street, Kersland-street, and Hill- 
head-street in rapid succession, the river Kelvin is crossed, 
and the line following Great Western-road and New City- 
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road for a considerable distance, curves southward in Cow- 


caddens, and running beneath Buchanan-street and passing | 
under Argyle-street, forms a junction with its starting point | 


in St. Enoch’s Station. 

The stations, which are fifteen in number, are marked on the 
sections, Figs. 1 and 2, p. 559, and are, on the average, spaced 
less than half a mile apart from each other. 


ing from 20ft. to 30ft. The line throughout is wholly in 
tunnel, being formed of two cylindrical tubes, each 11ft. 
internal diameter and spaced apart 2ft. Gin. to 6ft. The 
sharpest curves are ten-chain ones, whilst the steepest 
gradients, viz., those at the Clyde, are 1 in 20 to 1 in 23. 


The material encountered was, as a whole, bad, as the fol- | 


lowing schedule by Mr. Robert Simpson, B.Sc., C E., shows: 
(1) Govan to Partick West, 2800ft., under river Govan side, 
sand ; Partick side, mud ; under river, rock and boulder clay. 


(2) Partick West to Partick East, 2155ft., clay, hard rock, | 


shale, and old coal waste. (3) Partick East to Hillhead, 
1994ft., shale and sandstone. (4) Hillhead to Kelvin Bridge, 
2948ft., shale and sandstone. (5) Kelvin Bridge to St. 
George’s Cross, 2588ft., shale and sandstone. (6) St. George's 
Cross to Cowcaddens, 2314ft., shale and sandstone with soft 
clay opposite the Normal School. (7) Cowcaddens to 
Buchanan-street, 2610ft., sandstone and shale. 
Copland-road, 3007ft., sand ard muddy sand and clay. (9) 
Copland-road to Cessnock, 2182ft., muddy sand and clay. 
(10) Cessnock to Kinning Park, 1614ft., muddy sand. (11) 


Kinning Park to Shields-road, 2671ft., sand and muddy sand. | at Pollokshields beneath 


(12) Shields-road to West street, 1964ft., brickclay. (13) West- 
street to Bridge-street, 1710ft., brick clay. (14) Bridge-street 
to St. Enoch, 2204ft., sand. (15) St. Enoch to Buchanan- 
street, 1819ft., sand with sandstone near St. George’s Church. 

The railways encountered by the Glasgow District Subway 
were protected in all cases by special clauses inserted in the 
Act, the chief obligation being that all plans and sections 
should be previously submitted to the engineer of the line to be 
traversed. In the case of the crossing of the then authorised 
and now completed Glasgow Central Railway, the Subway 
Company was required to construct the Central Railway for 
fifty yards on each side of the subway, great difficulty being 
then anticipated in successfully forming both lines at their 
crossing in Argyll-street. 

With regard to the method of execution of the work, Mr. 
Simpson has divided the modi operandi into five heads, which 
may be succinctly summarised :—(1) Ordinary cut and cover ; 
(2) underpinning under air pressure, the materia) being 
capable of being drained only with considerable difficulty, or 
not at all; (3) iron tunnelling without air, in cases where 
material impervious to water was found, where the surface 
was occupied, and where immunity from all subsidence was 
specially sought; (4) ordinary brick tunnelling, where 
material impervious to water was found, with an occupied 
surface, but the possibility of repairing the damage at 
moderate cost should subsidence occur; (5) iron tunnelling 
under air pressure through water-logged strata at consider- 
able depths. 

The first-named system presented no feature of special 


difficulty, and beyond the fact that good progress was made, ° 


They are 28ft. | 
wide by 150ft. long, and are furnished with an island plat- | 
form 10ft. in width, access to the surface being gained by a | 
stair varying in width from 6ft. to Sft., and with a rise rang- | 


(8) Govan to | 
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averaging 140ft. per month of finished work, the maximum 
in one month being 280ft.—day shifts only—calls for no 
detailed comment. The second mode of working gave results 
| satisfactory from the point of view of cost; whilst with the 
third method an average speed of 150ft.a month was attained, 
with a maximum of 195ft. in the record month. The fourth 
system was that employed under Cook-street depot, the tun- 
nels being advanced at the rate of about 73ft. per month, with a 
maximum advance of about 93ft. in the fastest month experi- 
enced. The last system was pursued at six different points, 
viz., at (1) St. Enoch for Buchanan-street and the Clyde 
crossing ; (2) at Coburg-street to gain the St. Enoch tunnels; 
(3) at Govan for the Clyde crossing; (4) at Partick to gain 
| the Govau tunnels and for the tunnels from Hozier-street to 
| Dumbarton-road ; (5) at Copland-road ; and (6) at Shields-road. 

There were in use in the subway altogether sixteen shields, 
chiefly by Messrs. Markham, of Chesterfield. Each weighed 
about six tons, and was actuated by six rams, designed for a 
pressure of 22001b. per square inch, though one of more than 
800 lb. per square inch was seldom required. The shields had 
an inside diameter of 12ft. 1}in., were 6ft. 6in. long, and con- 
sisted of two steel skins, each fin. thick. 

The iron linings, formed of cast iron segments manufac- 
tured by the British Hydraulic Foundry Company, Limited, 
Whiteinch, Glasgow, are fully detailed in our illustrations, 
p.559, andneed little additional comment at our hands. Three 
thicknesses were employed, jin., lin., and lin., the first 
' being the ordinary section throughout the undertaking, the 

second being employed for the Clyde crossings and the Glas- 

gow Central Railway crossing, and the third for the passage 
the Caledonian and Glasgow and 
| South-Western railways. In all 120,000 segments, weighing, 
| about 20,000 tons, were employed in the undertaking. The 
iron was required to stand a tensile strain of 64 toms per 
square inch and of 24 tons per square inch without loss of 
elasticity, whilst bars lin. square in section stood a load of 
7 cwt., applied at the centre of a 3ft. span, without fracture.. 

The subway is worked by two traction cables one in each 
tunnel, both being operated from a single power station 1n 
Scotland-street — see map-—which contains two main 
driving engines, with a total power of 1000 to 1400-horre 
power, and each capable of doing the whole of the work.. 
Each engine is of the single-cylinder non-condensing type 
with cylinders 42in. diameter by 6ft. stroke, and well 
adapted for a varying load. The speed of the cars will range 
from 15 to 164 miles per hour. The steel cables have a dia- 


| 
| 
| 
| 


| meter of 1}in. The stations throughout are of handsome and 


ornamental type, well adapted for their purpose. The ex- 
gineers of the undertaking are Mr. Alexander Simpson, UIE. 
W. S. Wilson, and Mr. Robert Simpson, B.S.C. The resident 
engineers are Mr. James Brown and Mr. Alexander Simpson, 
jun., the power station having been entrusted to Mr. D. H. 
Morton. 








THE OBAN PaLace HoTet AND HypropatHic Company, LIMITED. 
—A company under this title is ye formed, with a capital of 
£250,000, in 60,000 preference, and 90,000 ordinary shares. rf 
object of the Company is to acquire by purchase the estate an 
buildings known as the Ardconnel Estate, situate at Oban, Argyle- 
shire, and to erect on the said estate an hotel and hydropatbic 
establishment, and to lay out terraces, esplanades, and gardens. 
A good board of directors has been formed, 
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CORLISS ENGINE CYLINDER. 


WE give three illustrations showing the method adopted 
by Messrs. H. Bollinckx for the insertion and attachment of 
liners in Corliss engine cylinders. The object in view in the 
design of this arrangement is to make liner and cylinder 
of equally good metal, free from injurious initial strains, and 
to secure that the valve-boxes are the densest part of the 
casting, by placing them at the lower end of the mould. 

This cylinder consists of two parts, which are cast 
vertically in the position shown in the figures, the heads M 
and N, of indifferent metal, being cut off subsequently. The 
simplicity of the casting removes the usual restriction as to 
the metal used, and consequently, a hard mixture better 
able to withstand the wear of piston and valves is employed. 
To fit the two parts together it is only necessary to turn the 
end Q, which enters the machined annular space at R, and 
the part O, to suit P, which is accurately bored. No joint 
whatever is used, the male part in each case being slightly 
larger than the female. The front end is fixed by tap 


Fig. 2 





























worsasbows 


Fig. 3 





| developing Indian coal mines. Some of the smaller lines of rail- 


way, such, for example, as the upper sections of the North- 
Western Railway, are still worked by petroleum, but this is bound 
to be supplanted by coal, especially as the Dadan and Khost 
collieries on the Peshin line are in full operation, and are now 
being steadily worked. All the larger railways in India, and even 
the North-Western Railway itself, with the exception of on its 
upper branches, are extensive users of Indian coal; and the East 
atten Railway—one of the most important railway connections in 
the whole of India—obtains its entire supply from the coalfields 
of Serampore and Karharbari. The output from these coalfields 
last year, when the collieries were only working short time through- 
out the year, was upwards of 600,000 tons. Surveys are being made 
for the construction of short railways to other coalfields, where 
the quality of coal is said to be even better than that of Serampore, 
which is itself considered excellent. The Jherriah coalfield has 
already been tapped with eminently gratifying results, and when 
the new railway from Perulia to Mogul Serai is completed, these 
works will be brought into full development, with, it is anticipated, 
satisfactory and profitable results to the promoters. 
The geological formation of -_— of the districts of Upper 
India leads men of experience to believe that coal is to be found 
there in large quan- 
1 tities, and that it only 
requires the  introduc- 
tion of capital and the 
exercise of perseverance 
and industry to render the 
working of these districts 
exceedingly profitable par- 
ticularly to those who are 
fortunate enough to be 
first in the field. Indeed, 
some experiments have 
already been made in one 
or two of the upper pro- 
vinces, with varying suc- 
i cess. A shaft was sunk a 
: few miles from Cashmere, 
but this was ultimately 
; abandoned, as the coal 
' extracted was found to 
' . be of very poor quality, 
being in fact taken from 
too near the shaft to be of 
very great value. A move 
was then made further 
west, and another shaft 
was sunk, from which a 
very considerable quantity 
of coal has been taken. 
This has been found to 
be of very fair quality, 
though not by any means 
equal to that turned out 
from the collieries of Kar- 
harbari and Sesrampore, 
which produce what is in 
all probability the best 
coal yet discovered in 
India. No serious attempt 


Fig. 
































has yet been made to work 
the Cashmere coalfields 
with profitable results ; but 
this is of course only a 
question of time. ‘I'wo 
shafts are at present being 
worked at Peshawar, with 
results that show that in 
the long run these mines 
will be a source of profit 
to the owners. Nearly 





100 tons was the output 




















of these two shafts in one 
week, and this output can 
of course be steadily in- 
creased, About 150 native 
hands are now employed 
at these workings, and 
they prove themselves very 
efficient colliers. There is 
any amount of native 
labour available in Upper 














India, and in connection 





with the coal industry 





MESSRS. H. BOLLINCKX’8 CORLISS 


bolts through the collar, and the other end is left free 
to expand. The external surface of the liner, it should 
be noticed, is roughly corrugated so as to expose more surface 
to the jacket steam. 

The cylinder covers are, it will be seen, hollow, and are in 
communication above and below with the jacket. This 
system has now been in use for about ten years, and in no 
case has a cylinder failed. The largest constructed has a | 
piston 1:20 metres—about 48in.—diameter, and developes 
700-horse power. This engine has been at work since 1885. 

We have also received from Messrs. Bollinckx a pamphlet 
giving details of the method to be followed in making steam | 
consumption trials of steam engines. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions gy our | 
correspondents.) 





COAL MINING IN INDIA, 


Str,—Great efforts are being made to still further develope the 
coal industries of India, for considering how steadily the demand 
has increased, and the improved and extended means of transit 
now in operation, coal mining in India has not made the rapid | 
progress which might have been expected. There is undoubtedly | 
a great future for Indian coal, and those who have the welfare of | 
India at heart are anxious to witness more extended and progres- 
sive enterprise in the sinking of shafts and the opening of collieries. 
It is recognised on all hands that the mineral resources of India 
are very extensive, and that no time should be lost in taking | 
advantage of this fact, particularly with regard to coal, to bring | 
this mineral wealth tothe surface. Indian statesmen are pointing 
ont that coal mining‘on an extensive scale in our great eastern | 
empire, if carried out with care, is certain to prove of enormous | 
benefit to every section of the population, and will prove eventually 
a continuous, reliable, and prosperous industry. Public attention 
has lately been very much pam to this subject by articles in the 
public journals, both native and European, dealing with the 
importance of the Indian coal industry. The rapid development 
of railways in India will undoubtedly do much to promote the 
growth of collieries there, both on account of the coal used by the 
railways, and alsoin consequence of the great facilities for carriage 
which they offer to those disposed to invest capital in working and 





there is no doubt that the 
Hindoos can perform a 
very large amount of use- 
ful labour, and will prove 
a very important factor 
indeed in the development 
of Indian coal mining. Another shaft in Peshawar has been sunk at 
no great distance from the others, from which coal of better 
quality has been taken, and it is proposed to test for still deeper 
seams of coal, for which purpose a diamond drill, capable of 
penetrating to a depth of 1500ft., has been introduced. 


In Central India and in the extreme west less progress seems to 
have been made than in any other part of India, although last 
year’s output was a considerable improvement upon that of the 
previous year. Owners of coal mines in Central India have experi- 
enced greater difficulty in securing an adequate supply of native 
labour than has been the case elsewhere. The natives of the 
central and western provinces do not take kindly to the work, and 
it is probable that the labour difficulty accounts for the compara- 
tive stagnation in the coal industry in those parts of India. This 
difficulty is, however, being gradually overcome, and leads to the 
belief that before long the coalfields of Central India will prove to 
be as valuable as those now being successfully and profitably 
worked in the north-west provinces, although they will probably 
never be in a position to compete with the “eo Collieries, 
which are the most important in India. Notwithstanding the 
labour problem, some of the mines of Central India have shown 
fair results, bearing in mind the difficulties of transit and other 


CYLINDER 


' obstacles to progress. The output of the Warora Colliery during 


last year was 160,000 tons—an increase of 26,000 tons on the 
previous year—and this with a return of 8 per cent. on the capital 
involved. At the Umaria Mines, too, which are on a comparatively 
small scale, the labour difficulty has cropped up and impeded pro- 
gress. The coal turned out from these works is far superior to that 
of the Warora Mines, and although the output is nothing like so 
large at present, the demand is —— both the Bengal-Nagpur 
and Indian Midland Railways securing their coal from this colliery. 
The Umaria-Bilaspur branch of the Bengal-Nagpur Railway is 


| approaching completion, and when finished it must er 
1 


make an extensive call on the Umaria coal forits working, and wi 
also provide a ready means of transit to the main line, These are 
all important features in the successful a of these mines, the 
proprietors of which are far from dissatisfied with the progress 
already made, although it has been slow. The Singareni coalfield 
is being well developed, and produced during last year 150,000 
tons, and will, no doubt, eventually pay a dividend on the capital 
invested in it. 

Fresh discoveries of coal are constantly being made in India, as 
in other parts of the world, some of the most recent being near 
Quetta and Agmeer, the former of which looks very promising. 
Aided by Government, which has not been behindhand in sanction- 


a basis that it cannot fail to become a source of profit and soliq 
prosperity to its many millions of inhabitants. ANGLO-INDIAN, 
Brighton, December Ist. 





A NATIONAL RAILWAY MUSEUM, 


Sir,—As mentioned in my lettor—page 526—the committee was 
in communication with the Department of Science and Art with 
regard to the space required to transform the present small collec. 
tion into a national museum. 

The ‘‘ estimate of space” has now been finished, together with 
a vast amount of information relating to the objects of interest 
relics, and drawings, which it is possible to obtain for the museum, 

The matter has so far proceeded satisfactorily, that her Majesty's 
Treasury has the matter in hand, with a view to consider how far 
the public purse should be opened. 

I now beg to attach a list of the committee which was elected to 
carry out the suggestion I made in your columns—page 374— 
October 9th, and which bas worked hard to odtain a museum, and 
to urge upon the owners of railway relics the great necessity of 
preserving them till South Kensington can receive them. 

. CLEMENT E. STRETTON, Joint Hon, Sec, 

Leicester, November 30th. 


NATIONAL RAILWAY MUSEUM COMMITTEE, 
Appointed October 15th, 1896. 

The Right. Hon, Viscount Dalrymple. 

The Right Hon. J. H. A. Macdonald, P.C., C.B., LL.D., 
IRS 8, (L. and E,), Mem. Inst. Electrical Engincers, 
Lord Justice-Clerk of Scotland. 

W. M. Aeworth, London, S.W. 

8. R. Blundstone, M.I.M.E., London, W.C. 

F, W. Brewer, London, N 

Rk. H. Burnett, Manchester. 

P. Caldecott, London, 3. W. 

C. Chambers, London, S. FE. 

*, A, Channing, M.P., Londen, S.W. 

: — President Soc. Patent Agents, London, 

C 


aS} 


H. Greenly, London, W. 

D. H. Littlejohn, M.A., Dundee. 

F. MacDermott, London, E.C. 

P, F. Nursey, Past Pres. Soc. of Engineers, London, E.C. 
W. B. Paley, London, 8. W. 

John Ramsbottom, Alderley Edge, Uheshire. 

C. Rous-Marten, London, 8. W. 

W. J. Szott, B.A., Sunbury Common. 

C. Stretton, Leicester. 

Archibald Sturrock, London, S.W. 

A. M. Willcox, London, E.C. 

Hon. Joint | Clement E. Stretton, Leicester. 
Secretaries § Norman D, Macdonald, Edinburgh. 





THE SNODLAND BRIDGE, 


Sir,—Amongst the correspondence in your columns as to the 
Snodland Bridge, there appeared in your issue of October 30th a 
letter signed ‘C. E.,” in which occurs the following astounding 
statement—‘‘ It remains, therefore, for Mr. Bidder and others to 
“— why the bridge stands,” 

‘nfortunately for both the statement and the line cf argument 
it is intended to support, the bridge has not been erected, the 
scheme having been either abandoned or its execution relegated 
to the dim and distant future, through the action of the Kent 
County Council and Rochester Bridge Trustees in refusing the 
necessary financial assistance—there being a doubt as to whether 
the usefulness of the bridge would be commensurate with its 
great cost. 

As there are rumours about that an attempt will be made to 
revive the project, a history of this abortive competition may be 
interesting and instructive to the competitors and your readers in 
general. It may also act asa warning to the engineering profession 
by once more exposing to them the manner in which injustice is 
often meted out to professional men by public bodies, sometimes 
by design, and sometimes—as in this case—unwittingly. 

The subject of a road bridge over the Medway at Snodland, 
after having been agitated for some time, last year assumed a 

ractical form, the Parish Councils of Snodland, Burham, and 

irley, interested in the scheme, having taken the matter up and 
obtained the co-operation and sympathy of several influential 
residents who subscribed the proposed premium of £50 for the 
selected design. Conditions reflecting great credit upon some 
presumably local gentleman were carefully drawn up, and designs 
advertised for. 

Towards the end of the year thirteen designs were sent in, 
eleven for steel structures, the estimated cost of which ranged 
from £28,428 to £67,787, and two for structures of brickwork in 
Portland cement, with steel spans over the river, the estimated 
cost being £31,463 and £47,455 respectively. 

The conditions stated that an eminent engineer would be called 

in to ajudicate upon the competitive designssent in. Instead of 
this the manager of a local cement works having kindly offered 
to perform the duty of selection gratuitously, he was appointed 
therefor. Although the ajudicator is a M.I.C.E., and a gentle- 
man of honour and great respectability, and one who has done 
valuable service in the progress and development of the cement 
industry, his sole experience, knowledge, and practice in bridge 
construction has been derived from his position as engineer to the 
Rochester Bridge Trustees, a position which entails no more 
arduous and responsible duties than seeing that Rochester Bridge 
is kept in proper repair. This does not entitle him to pose as an 
eminent engineer well versed in bridge construction, and had his 
name been inserted in the conditions as ajudicator, I question 
whether so many designs—if any—would have been sent in, Iam 
not making the slightest imputation respecting him ; but I con- 
tend that in this case he placed himself in a false position, and so 
unwittingly inflicted a serious injustice on the competitors. 
Your correspondents, Mr, Bidder and ‘‘ W. D.,” have pointed 
out errors of design sufficiently grave to condemn the proposed 
structure, but I wish to call attention to the following points in this 
premiated, spider-like design. 

First: The design did not comply with the conditions, which 
required 75ft, clear headway above Trinity high-water mark, and 
Mr. Woodhouse was called upon to send in a revised design sub- 
stituting a bowstring centre span for the arched ribs, This 


October 9th. 

Second: Mr. Woodhouse gave the weight of steel as only 
1221 ewt. per foot run, whilst the weight of the roadway and 
planking for footpaths work out at 16 cwt. per foot run, assuming 
the concrete to vo in cement. Imagine a viaduct 75ft. high, in 
which the superstructure weighs less than the materials composinz 
the roadway. 

Third ; Cylinders 6ft, 6in. diameter by 87ft. high by Zin. thick, 
and those of same height but 3ft. 6in. diameter by 4jn. thick. 
Although they are to be made of steel, would any practical man 
care to undertake the responsibility involved by the use of such 
thicknesses ? 

Fourth : No particulars are given as to how these steel tubes are 
to be put together, the only information afforded being that they 
are to be Zin. and jin. thick ; and one, if not two, contractors refused 
to tender on that account alone. : 
Fifth: The footpaths are to be constructed of 3in. planking, 
resting on cantilevers 10ft. apart, and the iron railings are to 
consist of bars 4ft. high and jin. square. ‘Truly, as Mr. Bidder says, 
no Government inspector would pass such a bridge. : 
Sixth: As to the estimate, Mr. Woodhouse has priced out this 
light and expensive steel work at £13 per ton erected, and has put 





ing sums required for testing a discoveries, European and 
native capitalists propose to place coal mining in India upon such 


down the painting at £360, Now, four coats of paint on such 4 


spoiled the symmetry of the design, as published in your issue of 
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structure are surely worth ten shillings per ton, which gives £800, 
and thisis less than the amount allowed for painting in the arbitra- 
tion between the Manchester Ship Canal Company and the London 
and North-Western Railway. ; ; 

Of the other steel designs, some possessed considerable merit, 
notably that by ‘‘ Alpha,” Mr. J. J. Webster, estimated to cost 
£32,023; and that by ‘ Men of Kent,” Messrs, Rigby and Montag- 
non, estimated to cost £38,138, 

Of the brickwork in Portland cement designs, one by “Invicta,” 
Mr. J. J. Robson, estimated to cost £31,463, appeared to be very 

designed, of a light and graceful appearance, and it was 
cridently sought to utilise the local productions of brick and 
cement—hence I presume the lowestimate. As Mr. Wcodhouse’s 
design was to cost £32,831, it was evidently not the low estimate 
which influenced the ajudicator. 

It is one of the mysteries of this competition that a steel 
structure, with its large annual cost of maintenance and deprecia- 
tion, should have been preferred to one in brickwork and cement, 
entailing practically none of these charges. I am not a com- 
petitor, and have no interest in the question. €; F. 

Westminster, S.W., December lst. 


carefull 





DELICATE ELECTRICAL APPARATUS IN WARSHIPS. 


Sirn,—The article in your issue of November 7th commenting 
on my paper, ‘‘ Electricity in Naval Life,” contains some very fair 
and thoughtful reflections on the use of delicate electrical appa- 
ratus in warships. They may be said to be summarised in one 
sentence of your article, which reads as follows :—‘‘ We cannot but 
feel doubtful that the rough usage which a man-of-war must be 
prepared to receive, by interfering seriously with the delicate 
adjustments necessary in such instruments, will render them un- 
trustworthy under the very conditions when their absolute accuracy 
is of the utmost importance,” : 

The remark goes so straight to the point, and is one which is so 
frequently heard on this side of the water, that it may not be 
amiss to consider what are the qualities in an apparatus which 
make it free from liability to derangement by shocks, jars, and 
vibrations. 

At first thought, it would seem that the heavier and solider an 
instrument is, the less liable it is toinjury. This first thought is 
clearly correct as applied to the outside or case of an instrument, 
electrical or mechanical, though principally for the reason that it 
is apt to bestruck by objects. 

But how about theinside! Is it safer to have heavy parts or light 
parts to withstand shock and vibration? Who is apt to be the more 
hurt by falling from a bicycle, a heavy man or a light man? When 
an instrument is violently jarred, the component parts, especially 
the moving parts, have velocity imparted to them, which throws 
them against their }ivots and other fastenings, and tends to injure 
them. Now, are heavy parts or light parts thrown against their 
pivots and fastenings with thegreater force! Is not the force propor- 
tional to the momenta of the parts themselves ; that is, is it not 
practically proportional to their weights’ In other words, will not a 
part that weighs a pound bring up against its pivots sixteen times 
as violently as a part that weighs an ounce, and for the same reason 
that a heavy man is more apt to be hurt by falling from a bicycle 
than a light man / 

Is it not mechanically correct, therefore, to say that the interior 
parts of instruments designed to resist vibration must simply 
sae fastenings strong in proportion to their weight, and be 
themselves strong in proportion to their weight! Now, this is 
exactly the way in which electrical instruments are constructed ; 
and while it is true that electrical instruments are liable to many 
sources of derangement, I think that it is the experience of those 
who have worked with them the most that these sources of derange- 
ment occur 7 from disuse, and not from use ; and that it is 
very rarely that they are caused by shock or vibration, or, in fact, 
any purely mechanical cause. It need not be said that electric 
lamps can hardly be classed as electric instruments ; neither need 
it be pointed out that the outsides or cases of electric instruments 
can be made as strong as those of mechanical instruments. But 
even if electric lamps be included, and even if we consider the 
total electric equipment of one of our warships, we may ask our- 
selves a few pertinent questions:—(1) Which is the more apt 
to give trouble, a dynamo or the steam engine which drives it ? 
(2) Which is the more apt to give trouble, a ventilator driven by a 
steam engine or one driven by an electric motor’ (3) Which is 
the more apt to give trouble, a long lead of electric wire or a !ong 
lead of steam or hydraulic pipe! (4) Do the electric side lights 
or the candle side lights go out the more frequently? (5) Is there 
any class of apparatus which has as few joints as electric apparatus / 
(6) Is not the number of people who understand mechanical appli- 
ances at least ten times as great as the number of people who 
understand electrical appliances’ (7) Does not this comparative 
lack of acquaintance with electric appliances explain many of the 
difficulties sometimes met with in our ships’ (8) Is there any class 
of apparatus or machinery in our ships which is used to as great 
an extent, and is cared for by as few people, that does half as good 
work as theelectric plant? (9) Which is the most delicate appara- 
tus in every ship, and yet one that is always placed out on deck / 
Is it not that supremely delicate magnetic instrument, the compass ’ 
And does not the fact that compasses come back from three-year 
cruises practically as good as new, prove the possibility of using 
delicate apparatus on shipboard, provided it is designed with 
intelligent recognition of the conditions to be met ’ 

BraD.ey A, FISKE, 


November 12th. Lieutenant, U.S, Navy. 





MOTOR CARS AT STANLEY SHOW. 


Str,—At the Show I inquired prices of the Bollée Motor Cycle, 
and was informed it was £200, and that they had as many orders 
as they could execute. This price seemed to me excessive ; and I 
remembered the absurd prices asked for the telephone when it 
tirst made its appearance in Europe, and how for years the grasp- 
ing action of the telephone company hindered progress. Fortu- 
nately for the public there are other makers of motor cars who 
are not hasting to be rich. If the British Motor Car Company 
can get these extravagant prices, and are as full of orders as repre 
sented, how is it the directors spend money so freely in adver 
tising / FORTUNATELY NOT A British Motor Car 

December Ist, Company SHAREHOLDER, 





A DIAGRAM PUZZLE, 


Str,—As one who has for many years been constantly setting 
engine valves, perhaps some of my experiences may be Of assistance 
to,your correspondent. 

First, with reference to the low-pressure diagram, | have had 
diagrams from one cylinder, 1 remember, that were the same as 
those shown in a previous issue, At first I thought that the valves 
were not set correctly, but on trying them I found that they were 

ractically set to give equal cut-off at both ends of the cylinder. 

‘he cause of the imperfect diagrams was water in the indicator 
pipe at one end, and on opening the drain cocks, and keeping them 
open all the time I was indicating, I. obtained correct diagrams. 
The reason there was water in one pipe only was this: the pips 
from the low-pressure cylinder delivered its steam into one end of 
the steam chest, and the port nearest this seems to have taken all 
the condensed steam from the receiver. 

Secondly, with reference to the high-pressure diagrams, here 
again I have had a similar experience. | always got a lot of back 
pressure in the high-pressure cylinder if the cut-off in the low was 
too early. With one pair of engines | had to do with | was able 
to alter the cut-off of the low-pressure cylinder while the engine 
was running. I made several experiments, and | found that if 
the cut-off in the low-pressure was earlier than 3 or ?, I always got 





too much back pressure in the high, and that the steam consump- 
tion per indicated horse-power per hour went up considerably. 

if | may make a suggestion to your correspondent, | think it 
would be well to try with the indicator off and the steam blowing 
it to the air if the pipes in the low-pressure cylinder are clear 
from water, then alter the valves to cut off at } of the stroke, 
when | think he will find an improvement, 

W. 8. Hupparp, 


Sin,—I am very much obliged to Messrs, ‘‘ A. I. W.,” I. T, Wade, 
and Fred Hovenden, for the trouble they have taken over my 
diagrams, I am glad to say that I have overcome the difficulty, 
and have got the diagrams I nowsend fromthe engine. ‘A. I. W.” 
has not quite hit the right nail, and, like Mr. Wade in his first im- 
pression, has been carried away on indicator pipes, which have 
nothing to do with the thing. Mr. Hovenden is also wrong about 
the indicator pipes, and it is clear that he did not note my remarks 
at the beginning of my letter of November 18th, though his final 
paragraph indicates that he read the letter and ——- me as 
wanting in gratitude for the highly valuable hints I had already 
received. The diagrams I now show, and which were taken 
November 19th, will save Mr. Hovenden the trouble of further 
studying ‘‘ this remarkable Corliss engine.” The indicated horse- 
pe now given is just 1400, of which 800 is contributed by the 

orse-power, but as the engine on full load will develope 1800-horse 
power, I think there will be little wrong in the proportion of power 
given out by each cylinder. 

Mr. Wade begins his letter of November 23rd by laying con- 
siderable emphasis upon a statement made in mine of the 18th, 
which was manifestly and evidently one made by the printer or 
compositor, and not by me. The cut-off concerning which I was 
speaking was that in the low-pressure cylinder and not the high- 
pressure engine. I! reaffirm that the cut-off in the low-pressure 
cylinder was definitely set at 10in., and I do not differentiate 
between cut-cff and trip. To my mind the cut-off in a cylinder 
is that point at which any further ingress of steam is stopped ; 
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Boiler Pressure 1451b. Revolutions 82. Piston Stroke 4Sin. 
iston Diameter 28in. and 5é6in. 


and | do not think that practical engineers will consider the ex- 
tremely empirical question—of how much or how little steam leaks 
round the edge of the valve. The trip certainly did take place 
at one-fifth of the stroke, and though Mr. Wade is of opinion that 
this has nothing to do with the cut-off, 1 venture to suggest that 
it is a vastly nearer figure, even hypercritically speaking, than his 
nine-sixteenths of the stroke. 

I must say that Mr. Wade, however, has hit upon the true solu- 
tion of the puzzle, for after I had myself abandoned all idea of 
finding the explanation in the valve setting, I carefully examined 
the high-pressure piston and found that my men had jammed the 
piston rings down with the junk ring, so that the rings were 
unable to follow the walls of the cylinder where the same had 
become barrelled about mid-stroke. The taking off of the junk 
ring, and the narrowing of the piston rings so that they worked 
quite easily, has produced the difference in diagram between those 
illustrated on the 6th November and those now shown—the valve 
setting —* both cases absolutely identical. Trip GEAR. 

Glasgow, December 2nd. 





THE CASE FOR NAVAL RE-ARMAMENT. 


Sir,—‘‘ Don’t spoil the ship for the want of a ha’porth of tar,” 
is a maxim so obviously sensible that it is difficalt to understand 
how it can be disregarded, as it has been lately, by those who con- 
trol the working of British naval matters. Something like £300,000 
were spent on raising, repairing, and re-2ngining the Sultan, but 
the value of the modicum of tar is withhe!d as regards that which 
would make her really effective, and she retains in her main 
battery the old 10in. muzzle-loading guns. Similarly, £125,000 has 
been laid out on the Monarch, but she also iss keeping the antiquated 
25-ton guns in her turrets. It seems a singularly illogical course. 
We plain people would argue that if the vessel is worth repairs and 
new engines she ought to have the best armament possible ; if it 
would cost too much to give her that, let her alone altogether, and 
put the money into new construction. We ought not to expect 
our sailors to do impossibilities, and they would be fearfully handi- 
capped if they could only oppose the guns just mentioned to an 
enemy carrying modern breech-loaders. _We have no less than 
fourteen battleships on our list of effectives which, though some 
have small breech-loading and quick-firing guns, do not carry one 
modern piece of ordnance over eight tons weight, and unforiu- 
nately, this fleet comprises nearly all our completely belted ships. 
The following list gives their names, present principal armament, 
suggested guns, and a necessarily rough estimate of the cost of 
the change, which might possibly be reduced by transferring the 
old guns at a low price to the War-office for coast defence ; that is, 
if red tape could permit such a measure, 


| Approxi- 





Present arma- « 
ment, all | Seapeted ment, all | mate cost. 
muzzle loaders IEGUGEE SORUCES. £ 
Ajux arte fae . Four 38-ton Four 29-toa 50,000 
Agamemnon . Four 38-ton  |‘Four 29-ton | 50,000 
Dreadnoug hit . Four 38-ton | Four 29-ton | 50,000 
Neptune .. ~. Four 38-ton | Four 29-ton # | 60,000 
Monarch ee Sogo 9 | = 24-ton ‘ 40,000 
{| Four 25-ton wo 29-ton, two Sin. Q.F.,!) 
Temeraire \.| Four 18-ton Four 14 ton , jp Oa 000 
Superb .. ..| Twelve 18-ton) Four 8in. Q.F., eight 14-ton| 76,000 
Hercules ..| Eight 18-ton | Four 14-ton, four Sin. Q.F. 52,000 
Sultan .. ..| Eight 18-ton | Four 14-ton, four Sin. Q.F. 52,00) 
Audacious .., Ten 12-ton Six 14-ton, four bin. Q.F. | 48,000 
Invincible .. Ten12-ton | Six 14-ton, four 6in. Q.F. | . 48,000 
Iron Duke .|Ten12-ton | Six 14-ton, four 6in.Q.F. | 48,000 
Swiftsure ..| Ten 12-ton | Six 14-ton, four 6in. Q.F. 48,000 
Triumph .| Ten 12-ton | Six 14-ton, four 6in. Q.F. 48 000 
| Total .. 724,000 


As many of these vessels are among our most seaworthy, if re- 
armed in some such manner as above they would form a by no 
means despicable fleet. An even gon use might be made of 
the 8in. quick-firer—of which, by the way, not a single specimen 
is yet carried in our Navy—if room could be found to “house it” ; 
but a piece 30ft. long is apt to be inconvenient on the broadside, 








except at a corner port, where it can be turned and secured fore 
and aft when not in use. Of course exact estimates of the expense 
can hardly be made without actual inspection of the vessels, but 
the above have been arrived at on the basis of taking the cost of 
each proposed gun, and adding about an equal sum for carriage, 
mounting, breaking up and replacing decks, altering magazines, 
&c. For example, the value of a 14-ton breech-loading gun has 
been given at £2700, therefore £6000 is allowed for each in the 
foregoing table. Another fine second-class battleship, the Alex- 
andra, has had four 9°2in. breech-loaders substituted for the same 
number of muzzle-loaders ; but she would be still further improved 
by removing her eight 18-ton muzzle-loaders,and as two corner 
ports would be available, providing a pair of 8in. quick-firers, 
making up the balance with Tye et aT As her — 
ment would necessitate a good deal of work, we will allow £56, 

for this, which so far gives an expenditure of £780,000 on fifteen 
vessels, Then there are eight coast-defence craft, which under 
some circumstances might be very useful. The following is the pro- 
position for them :— 


Approxi- 
mate cost. 


| Present armament} Suggested, all 
of muzzle-loaders. | breech-loaders. 





| £ 
15 already named .. ..| Brought forward ..| 780,000 


Belleisle Four 25-ton Four 8in. Q.F. 30,000 
Orion .. Four 25-ton Four 8in. Q.F. 30,000 
Hotspur Two 25 ton Two 24-ton 20,000 
Glatton Two 25-ton Two 24-ton 20,000 
Cyclops Four 18-ton Two 29-ton 25,000 
Gorgon Four 18-ton Two 29-ton 25,000 
Hecate Four 18-ton Two 29-ton 25,000 
Hydra Your 18-ton Two 29-ton 25,000 
23 vesse's .. Total 980,000 





There are also three so-called first-class armoured cruisers, 
though their speed is very far from first-rate ; still, with a modern 
armament, they might be of servicein protecting convoys. They are: 





Present M.L. arma- | Proposed Q.F. arma- | Approxi- 
ment. ment. mate cost. 

x 
23 vessels... - +. «+ «. «| Brought forward ..\» 980,000 
Nelson*.. ..|Four 18-ton, eight 12-ton| Four 8in., eight 6in. 52,009 
Northampton |Four 18-ton, eight 12-ton, Four 8in., eight 6in. 52,000 
Shannon ..|Two 18-ton, seven 12-ton! Three 8in., six 6in. 40,000 
| Ss SS 
Making a | total of 26 armoured vessels, and.. . 1,124,000 


It might be advisable to be content with a smaller number of in. 
in these three vessels, and to provide instead thin armour for the un- 
defended sides of their batteries. However, this is really another 
question, and does not affect the argument for better armament. 

Attentive readers will perhaps have missed a most important 
vessel from these lists—the Inflexible. She has been deliberately 
omitted, for her 80-ton guns, though muzzle-loaders, are neverthe- 
less very powerful weapons, and would be able to deliver some 
most weighty and forcible missives even in a modern naval engage- 
ment. We may assume that to re-arm her suitably would add an 
item of over £100,000 to the little bill. The condition of some of 
the vessels enumerated, especially those for coast defence, might 
not warrant the outlay ; but anyhow, it seems clear that for less 
than one and a-quarter million pounds we could at least double the 
fighting power of more than a score of our armour-clads, an end 
which in this case would surely justify the means. Of course the 
total cost of placing these vessels in the A division of the Fleet 
Reserve would be greater, as we have not entered into the question 
of engines and repairs, for these must be attended to if the ships 
are to be sent to sea at all. But who will contend that it is wise to 
spend money on hulls and machinery, while we neglect the offen- 
sive fighting power which is the only reason for the existence of the 
iron monsters themselves ? WESSEX. 

November 24th. 





THE BRITISH MOTOR SYNDICATE. 

Sir,—As statements relating to the British Motor Syndicate, 
Limited, have appeared in numerous papers, which are misleading 
to the public and may be of injury to me if the readiest inference 
from them is not contradicted, I beg you will allow me to say that 
the reference to my name, coupled with that of THE ENGINEER, 
was without my knowledge or authority. 

The owners of the patents which were bought from me for the 
British Motor Syndicate, or the Great Horseless Carriage Company, 
are, of course, free to publish the fact of their ownership, but the 
publication should be in a form unobjectionable to the patentee 
and to others. The purchase above referred to having been 
settled, as far as I am concerned, I have no interest in the syndi- 
cate or any other motor carriage company beyond that of any 
engineer who takes an interest in the subject of motor vehicles 
and in the inventions concerning them. 

With regard to the reference to my connection with THE 
ENGINEER, which has been made the subject of notices by adver- 
tisement, I shall be obliged if you will allow me to state that 
notice of my resignation was given some months ago in consequence 
of the growth of other professional occupations, and had no refer- 
ence, as might be implied from the words used in the notices 
alluded to, to the British Motor Syndicate, to which so much atten- 
tion is now being directed. W. Worsy Beaumont. 

Outer Temple, 222, Strand, December 3rd. 





LANCASHIRE, DERBYSHIRE, AND EAST COAST RAILWAY. 


Sir,—I notice a slight inaccuracy in the article in your last 
issue upon this railway. In your reference to the contractors who 
have carried out the works, you omit Messrs. Pearson and Sons’ 
names as the ¢ontractors for the sections Chesterfield to Warsop, 
Contract No.}1, and Beighton Branch, Contract No. 2. Messrs. 
Baldry and Yerburgh’s section is from Warsop to Tuxford, Con- 
tract No. 3; and Messrs. Prices and Wills’, Tuxford to Lincoln, 
Contract No. 4. R. ExLiotr Cooper. 

8, The Sanctuary, West a, 

November 28th. 





TRAVERSE TABLES. 

Sirn,—We regret to find that there is an error in the seventh 
edition, 1896, of ‘‘Boileau’s Traverse Tables.” On page 20, 
9° 52’ lat. 8, for ‘*7 *86167 ” read ‘‘ 7 *88167.” 

As many of your readers are using this work, we shall be greatly 
obliged if you would inform them in your columns, so that the 
error may be corrected. W. H. ALLEN anv Co., Lrp. 

Waterloo-place, London, December Ist. 





GREAT WESTERN LOCOMOTIVES. 

Sir,—The coupled wheels of the Waverley class, on the Great 
Western Railway, were 7ft, diameter, not 7ft. 6in.,as stated last 
week, page 543, CLEMENT E. STRETTON, 

November 30th. 


~ 








NavaL ENGINEER APPOINTMENTS.—The following appointments ~. 
have been made at the Admiralty :—Staff engineer—John H 
Walton, to the Victory, additional for the Calliope, to date 
November 27th. Chief engineers—Henry T. Liversedge, to the 
Speedy, to date October 10th; Arthur G. J, Faulds—acting—to 
the Colossus, additional for the Renard, to date November 3rd. 
Engineers— William M. Whayman, to the Immortalité, to date 
December 2nd ; William H. Meadow, to the Ramillies, additional 
for the Ardent, undated. Probationary assistant engincers—Harry 
L. Giles, to the Grafton, to date ember 2nd; Arthur J. 
MacKean, to the Trafalgar, to date November 27th. 
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THE NEW P. AND O. STEAMSHIP INDIA. 


THE Peninsular and Oriental Steam Navigation Company, 
the oldest, and to-day, the largest, shipping concern in exist- 
ence, has for more than half a century, to say the least, filled 
a useful place in the commercial history of our country. The 
origin of the company, dating from so far back in the 
century as the twenties, it goes without saying that its 

innings were small. Its first steamer, built in 1829—the 
William Fawcett—had only a tonnage of 200, with engines of 
60-horse power. 
the company’s, the Royal Tar, of 300 tons, having a horse- 





power of 260, was ordered. In 1837 the company was en- | 


trusted—not by the Post-office but by the Admiralty, with 
the mail contract between the port of Falmouth and Gibraltar. 
The gradually increasing size of the vessels subsequently 
built for the company furnishes a fair summary of the pro- 
gress of steamship building, and to a large extent of shipping 
enterprise as well, during the half century. 

From a ship of 688 tons and 260-horse power constructed 
in 1836, the company advanced during the next decade to 
one of 2017 tons and 520-horse power. About 1850-1 the 
field of operations of the company was gradually ex- 


tended from Gibraltar to Egypt, and from that to India, | 


China, and latterly, in the years stated, to Australia itself, 
the antipodes of the base of operations. By 1855 it 
reached in the matter of size and power of vessels 3438 tons, 
and 2050-horse power, while 1870 brought it to 3900 tons and 
3500 tons, with 4500-horse power. 


concern, as well as of her Gracious Majesty Queen Vic- 


toria, four steamers were added to the fleet, the first, with | 
The | 


loyal appropriateness, being named the Victoria. 
climax, so to speak, in respect to size and power was reached 
in 1894, when the Caledonia was produced by Messrs. Caird, 
with a gross tonnage of 7500, and engines indicating 11,000- 
horse power, which propelled the vessel at a speed of 
19 knots. The latest addition to the company’s fleet, the 
India—a description of which is the direct occasion of the 
present article—is of the same type as the Caledonia, and of 


two previous vessels, the Himalaya and Australia, all pro- | 
duced by Messrs. Caird and Co.; but the India is at present | 
notable as being the largest vessel yet completed for this | 


great company, and the largest ever launched at Greenock. 


The India, moreover, is but the first of four steamships of | 


the same class now under construction: two others, the 
Egypt and the Arabia, in Messrs. Caird and Co.’s yard; and 
one, the China, now undergoing completion at the hands of 
Messrs, Harland and Wolff, of Belfast. 
Caird and Co., and Messrs. The Palmer Company, Jarrow- 
on-Tyne, have each on hand a cargo-carrying steamship of 


dimensions approaching those of the India, but specially | 


notable as having twin screws in place of the single screw. 
These are the first steamers of the twin-screw type ever built 
by the Peninsular and Oriental Company. When all these 
steamers are added to the present fleet of the company the 
whole will total to approaching 300,000 tons. The India, it 


Four years later another famous vessel of | 


In 1887, the jubilee year | 
of the Peninsular and Oriental Company as a mail-carrying | 


In addition, Messrs. | 


company, said the vessels of the Peninsular and Oriental | £500,000,000 sterling, all of which carrying had been done 
fleet during a period of twenty years prior to that time had 
achieved a total distance of something like forty-five millions 


J 


with a degree of safety and security which would make it 


| difficult for an insurance expert to fix the precise decimal 
loss. He declared it 
would be absolutely 
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impossible for the Penin- 
sular and Oriental Com- 
pany, or any other com- 
pany,toconstruct vessels 
ofthe type and character 
of the Caledonia for the 
Eastern trade—and this 
asseveration, of course, 
must be held as apply- 
ing even more forcibly 
to the India and her 
congeners — otherwise 
than under the egis and 
support of the Govern- 
ment and _ subsidised 
for postal purposes. 
Such vessels can never 
make more than one 
voyage in the course of 
a year without absolute 
loss of money, apart and 
independent of a mail 
contract and a mail 
subsidy. 

The Peninsular and 
Oriental Company has 
undertaken the con- 
struction of the four 
vessels of the India 
class — the total cost 
being a million sterling 
—in anticipation of 
having to fulfil a more 
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is of interest to note, is the fiftieth vessel Messrs. Caird | 


have built for the company, representing an aggregate tonnage 
of over.200, tons. : 

On the occasion of the speed trial of the Caledonia, two 
years ago, Sir Thomas Sutherland, the chairman of the 


| of miles. They had carried many thousands of passengers, 
, and produce and specie to the value of not less than 





HYDRAULIC CARGO CRANE 





arduous mail contract 
in the future than in 
the past. The four 
vessels will not be com- 
pleted forabout eighteen 
months, but before that 
timea new mail contract 
must be in operation. 
This marks a crisis in 
the history of the com- 
pany, but it is of a kind 
which has been success- 
fully surmounted hither- 
to, and which Sir 
Thomas Sutherland and 
his co-directors may be 
relied upon to success- 
fully surmount again. 
There is a section of 
the public who believe 
that the subsidy to 
the mail-carrying lines 
for the Government is in the nature of a bonus that 
goes into the hands of the proprietors without any ade- 
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quate service being returned. There could be noj| the State. This enormous necessary expenditure renders it | and reasonable terms with regard to the rerewals of its 
greater delusion.- The Peninsular and Oriental Company | imperative that the company should earn every year approxi- | contract, without being exposed to any competition whatever. 
has certainly been paid during the last ten years a very con- | mately a million in passage money and a million and a| But the pending mail contracts are to be put to public 
siderable sum of money for carrying out the service involved, | quarter in freights, and in order to earn that amount the | competition, and if this is done, as it is rumoured, with- 
but it has been paid at a far lower rate than that given by | company has to go into the highways and byways of com-| out any condition being attached that those who compete 





CAIRD AND RAYNOR’S CONDENSER CAIRD AND RAYNOR’S EVAPORATOR 


foreign Governments for similar services under other flags. | petition. If it were a French, German, or Italian company | shall have a fleet adequate to carry out the service, the pro- 
The actual carrying out of the service has involved the ex- that had served its particular State as the Peninsular and | ceeding admits of only one interpretation. It is simply for 
penditure by the company of something like 18 to 20 millions | Oriental Company has for many years served ours, it would | the purpose of placing upon the shoulders of the Peninsular 
more than has been received during the ten years from | simply be invited by the Government t> propose some fair | and Oriental Company the most onerous condition which it 
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is possible for the Government to place upon it, in con- 


nection with the future mail service. However, the intre- 
pidity and far-seeing policy of the directors—as evidenced by 
the production of such vessels as the India, China, Egypt, 
and Arabia—may confidently be counted upon fully to meet 
the onerous and exacting conditions. 

The India’s general dimensions are:— Length, 500ft.; 
breadth, 54ft.; depth, 374ft.; and her gross register tonnage 
is 8000 tons. The hull of the vessel is constructed of steel 
throughout, and is modelled on graceful lines. She has been 
built to the rules and under special survey of Lloyd's for the 
100 A 1 class. Her construction and general fitting-out have 
also been carefully supervised by the company’s own official 
surveyors, Mr. H. J. Taylor, as regards the hull, and Mr. 
John Pettigrew as regards the propelling machinery. In the 
scheming out of the vessel’s arrangements and fixing details, 
the builders have had the benefit of the advice of Mr. EK. L. 
Martin, naval architect to the company, and in the engineer- 
ing department of Mr. G. W. Manuel, the company’s general 
engineer superintendent. ‘ 

The vessel has five ang decks: upper, main, lower, 
orlop, and above the upper deck, hurricane poop and fore- 
castle decks, while over all is the shade or boat deck. The 
upper, main, and lower decks extend from stem to stern, 
unbroken as regards their area save for the engine and boiler 
openings, cargo hatches, and stairway casings, all of which 
are adequately compensated for in the deck structure. 

The upper and main decks are plated with steel from end 
to end, riveted to heavy Butterley bulb-beams, 10in. deep, in 
the case of the upper,and of 12in. channel bars on every 
frame in the case of the main deck. Butterley bulb-beamr, 
12in. deep, are employed in the case of the lower and orlop 
decks. Above the hurricane decks, supported on pillars at 
the side of ship at a height coincident with that of a range 
of deck-houses at the centre line, is the shade or boat deck. 
This deck is used principally for the housing and working of 
the lifeboats and the navigation of the ship. Forward of 
the foremast, and at a considerable height above the boat- 
deck, is the navigating bridge, which commands a good out- 
look over and around the vessel’s bow. 

The bottom of the India from end to end is constructed 
on the cellular principle for water ballast, The height of 
the inner bottom above that of the outer, along the line of keel, 
is 4ft. 2in. The intervening space is fitted with deep floors 
in one piece from longitudinal in centre line to the longi- 
tudinal at sides, worked intercostally between the floors. 
This arrangement of floors and longitudinals is the one 
usually adopted in the vessels of the Peninsular and Oriental 
fleet, as, in the opinion of the company’s advisers, the most 
efficient—though at the same time not the least expensive— 
style of the cellular principle of construction. In it due 
regard is had to the combined objects of structural strength, 
safety in the event of grounding, convenience in working 
water-ballast, and facilities for cleansing and keeping the 
cellular spaces in good order. 

Eleven athwartship bulkheads, nine of which are thoroughly 
water-tight to upper deck, divide the hull of the India into 
separate water-tight compartments. The bulkheads are not 
pierced by any water-tight doors below the main deck, unless 
in the case of E and B bulkheads, where doors are absolutely 
necessary to the working of the vessel. These doors are 
fitted with gear by which they may be readily, and unfail- 
ingly, actuated from the main deck. All the bulkheads, as 
regards their construction and their position in the vessel 
fully meet, not only Lloyd’s requirements, but conform to 
the conditions recommended by the Bulkhead Commission 
and the stipulations of the Admiralty for vessels intended to 
be requisitioned by the State in times of war. 

The India has accommodation for 320 first-class and 160 
second-class passengers, and for a ship’s company of between 
450 and 500 all told, comprising officers, engineers, stewards, 
storekeepers, quartermasters, seamen, firemen, and servants 
of all kinds. The passenger accommodation is chiefly 
arranged on main and upper decks. Forward of the boiler 
casings, on the deck first-named, is the principal dining 
saloon, an apartment palatial in its spaciousness and magni- 
ficence of appointment. This saloon is about 80ft. in length, 
and occupies the full width of the vessel. In the centre 
is a spacious and lofty “well” for light, and air conducts 
through ‘all the decks overhead, which is surmounted on the 
boat deck by a splendid dome skylight. The total height 
from floor of main deck to skylight is as much as 29ft. The 
aperture on the hurricane deck is only encircled by a light and 
graceful balustrade, affording views of the music saloon 
above, and imparting a feeling of roominess and freedom 
which is sure to be much appreciated. Leading from a 
spacious vestibule at the aft end of the saloon is the grand 
staircase, which conducts to the upper deck above, and 
higher still to the music room and hurricane or promenade 
deck. 

The architectural and decorative features of the saloons 
and other principal apartments, including smoking-rooms, 
library, &c., have been designed by Mr. T. E. Collcutt, the 
architect of the Imperial Institute. Noteworthy features are 
the ceilings of the dining and music saloons, which are not of 
the usual wood cleading, but a special composition of paper 
and plaster work, made and fitted by Messrs. Jackson and Son, 
Rathbone-place, London. This material is not only easily 
fitted, but is extremely light, and meets in every way the con- 
ditions it is called upon to fulfil both as regards durability 
and decorative effectiveness. 

The state-rooms for first-class passengers are chiefly on the 
main deck, but rooms on upper and hurricane decks are also 
provided. The rooms are arranged with two, three, or four 
berths, and are unusually spacious. As far as possible the 
fittings, such as berths, wash-basins, &c., are arranged to 
fold up, thus better adapting the apartments for use as 
sitting-rooms. 

The bath-room and lavatory accommodation is abundant 
and excellently arranged, the appointments and fittings being 
of the finest and most approved description. The baths, 
which are of marble, have been hewn out of the solid; 
mosaic tile flooring is fitted throughout. The cooking galleys 
for both classes of passengers are large and splendidly 
appointed apartments in the line of machinery casings, and 
about the same region of the vessel, but on lower decks, are 
other apartments connected with the “ cuisine ’—bakery, 
scullery, stores, &c. 

The accommodation for second-class passengers, is situated 
aft on the main deck, the state-rooms, with two, three, and 
four berths, being roomy‘and as well appointed almost as the 
first-class. The dining saloon is on the upper deck in a house 
which also encloses light and air trunkway staircase to 
saloon and the second-class smoking-room. Accommodation 
of a very superior kind for the officers is provided on the 
upper deck alongside the engine and the boiler casings, and for 
the principal officers in a house on the boat deck, The deck- 





house here, containing chart-room and steering-room, has 
also apartments for first and second officers, and a large 
deck-house adjoining gives magnificent accommodation for 
the commander of the vessel. 

Very special attention has been given to ventilation and 
sanitary amenities in the India. Except in the engine-room 
—where three upcast and one downcast ventilators have 
Schiele fans in connection—no mechanical means have been 
adopted, but every possible and conceivable method of 
securing ventilation by natural means has been resorted to. 
This is attested, not only by the unbroken line of large-sized 
ports along the vessel’s top sides, but by swan-neck and other 
ventilators fitted along the waterways of the hurricane deck, 
and by the skid-skylights ranged alongside the deck-houses. 
More striking evidence still, however, because more unusual, 
is found in the arrangement of the fore and aft and athwart- 
ship passages throughout the vessel. These are uniformly 
of great width, and are maintained in a straight line from 
end to end, whereas in most vessels the passages are 
narrowed and fitted zigzag according to the exigencies of 
the state-room accommodation. A straight passage is main- 
tained at a sacrifice in some places of what might well have 
been money-earning space, but this lavishness will earn for 
the India golden opinions at least, from those who take 
passage in her. 

The vast stretches of unencumbered deck available tor pro- 
menading are among the features of the vessel which will 
favourably impress the prospective voyager. The hurricane 
deck for over one-half the vessel’s length, and the poop deck, 
through the medium of the customary fore-and-aft gangways 
which bridge the gap, form one uninterrupted promenade 
which strikes one as ample, not only in length, but in clear 
width, for the most peripatetic of pedestrians. 

The India is lighted throughout by electricity on the single- 
wire system, i.c., the return circuit being through the hull. 
The installation consists of some 780 lamps of 16-candle power 
each, and includes also a powerful searchlight. The switch- 
board shows the ramifications of leads throughout the ship 
to be in ten circuits. All the lamps and fixings, of handsome 
and chaste design, were supplied by the Peninsular and 
Oriental Company themselves. The generating plant com- 
prises three sets, each consisting of a vertical Tangye engine 
of about 40-horse power, having cylinders Sin. and 16in. 
diameter, and a 10in. stroke. These engines, working at 190 
revolutions per minute, are coupled direct to a Siemens H.B, 
43 dynamo, capable of giving an output of 220 ampéres at 
105 volts. These sets are similar to those fitted on the 
Peninsular and Oriental Company's Caledonia, and described 
and illustrated in Tur EncGryeer for March Ist, 1895, 
vol. Ixxix, page 189, except that they run at 190 instead of 
220 revolutions. 

The cargoes carried by the India will consist in the main of 
packages and goods of moderate weight. The appliances 
employed for handling these items are worked on the 
hydraulic system, which, being practically noiseless in its 
working, has its advantages over steam-driven appliances, 
a feature which passengers in previous ships so fitted have 
not been slow to appreciate. The hoisting gear on deck 
consists exclusively of hydraulic cranes of the revolving 
pillar type as opposed to derrick hoists. The cranes are 
nearly all of the type shown in the accompanying figures. 
They are of Sir W. G. Armstrong and Co.'s ordinary self- 
contained type modified for ship use. 

Of these cranes there are two at the after hatch, one of 
special design for dealing with mails, specie, &c., at each 
of tthe two flush hatches, at sides of deck-houses on 
hurricane deck, two at the main hatch, and two at the 
fore hatch. There are eight of these hoists in all, their 
lifting power ranging from 20 cwt. to 30 cwt. In the case 
of the main hatch cranes, however, there is provision for 
lifting three tons by using a running block. There are also 
five bollards for hoisting sails, boats, &c., two being placed 
aft, two near the main hatch, and one on the forecastle. 
The surging heads of these bollards are driven by direct- 
acting hydraulic engines, and the hauling or hoisting power 
is one ton. 

On the poop are two powerful warping capstans. These 
are designed so that the whole of the machinery is above 
the deck, thus causing no interference with the cabins below. 
They are driven by direct-acting hydraulic engines, but can 
also, in case of emergency, be worked by hand. 

The motive power for working all these hydraulic machines 
is supplied by a direct-acting steam pumping engine of com- 
pound vertical type, with surface condensing apparatus 
placed in the main engine-room. A noteworthy feature in 
connection with this engine is a group of steel pipes con- 
taining compressed air, each about 13in. diameter by 13ft. 
long, which serves as a reservoir of power. This piping 
equalises the work on the pumping engine, and thus takes 
the place of the ordinary weight accumulator used on land. 
A small air pumping engine is provided for making up waste 
or leakage. 

A large hold at the aft end of the vessel is specially fitted 
up for the carrying of frozen meat, and besides this there 
are spacious compartments set apart specially for the safe 
storage and preservation of produce cargoes, such as butter, 
fruit, and other perishable food-stufis. In this direction, 
more than that of meat carrying, the vessels of the Penin- 
sular and Oriental fleet, during the proper seasons, are 
largely requisitioned, and very careful arrangements have had 
to be made for adapting the holds to the exacting conditions 
of such service. All the provisions and meat compartments, 
as well as the refrigerating chambers for the storage and pre- 
servation of the victuals for the ship’s - use—passengers, 
officers, engineers, stewards and stokers, crew and servants 
making a company whose creature wants constitute a big 
order—are thoroughly insulated on the most approved system. 
An installation of refrigerating machinery by Messrs. the 
Haslam Foundry and Engineering Company, Limited, of 
Derby, is fitted in connection. 

The main feature of this installation is an 80,000ft. com- 
pound duplex refrigerating machine situated in a recess at 
the aft end of engine-room. An illustration of this machine 
is shown by figure, reproduced from a photograph taken while 
erected in the maker’s works. Constructed on what is known 
as the duplex system, this machine is capable of discharging 
80,000 cubic feet of air per hour at a temperature ranging 
from 50 to 80 deg. Fah. below zero. It is so constructed 
that it can be worked either as a whole machine or, in the 
event of its being necessary to effect any repairs, either side 
can be worked independently. Each side of machine con- 
sists of one steam cylinder, one air compressor, one expansion 
cylinder, and one water pump. The engines are compound, 
and capable of working at 160 1b. steam pressure. A steam 
surface condenser contained in the bed plate is fitted in 
connection with the engine. The machine is also fitted 





with air pump, water circulating pump, and boiler feed 


pumps, all bolted and secured to the bed plate, and also 
fitted with a water tower for washing the air with a Spray 
of water, and coupled up to a set of patent copper drying 


ipes, 
. The method of working the apparatus is extremely simple 
Air is drawn into the compressors, either from the cold 
chamber containing frozen meat, or from the externa} 
atmosphere as required. After the air is compressed it jg 
delivered into the refrigerator in the bed plate of the machine 
The compressed air passing through the tubes surrounded by 
water is reduced to within a few degrees of the temperature 
of the cooling water. From the refrigerator the compressed 
air is conveyed to the bottom of the water tower, where it comes 
in contact with the water spray, by which means it is washed 
and purified, on its way to the drying pipes. The air by 
passing through the drying pipes is further reduced in tem. 
perature, the surface of the drying pipes being exposed to a 
current of airat a low temperature from the freezing room on 
its way to the compressors. Passing from the drying pipes, 
the air is, still under pressure, conveyed to the expansion 
cylinder, where it provides a certain amount of power to assist 
in working the engine to compress a further supply of air. By 
the expansion of the air in the expansion cylinder it is reduced 
to any temperature, ranging from 50 deg. to 80 deg. Fah, 
below zero. The air is finally discharged into the various in- 
sulated rooms, where any temperature can be maintained 
from 10 to 50 deg. Fah,, according to whatever temperature 
is best suited to the nature of the cargo in the sevéral com. 
partments. 

The various appliances for working and steering the vessel 
are of the most up-to-date description and by the best makers. 
The steam capstan windlass for working the anchors, &c., on 
forecastle head, is by Harfield and Co., London. The steam 
steering gear, which is situated on upper deck in after part of 
the engine casing, and in touch with the main engine room, 
has been supplied and fitted together with controlling wheels 
and gear in upper wheel-house and on navigating bridge, by 
Messrs, Caldwell and Co., Glasgow. Powerful serew gear by 
Messrs. John Hastie and Co., Greenock, with quadrant brake 
attached, is fitted over the rudder-head aft. The arrange- 
ments and appliances for navigating the vessels are very 
complete. In addition to the standard and steering com- 
passes of Lord Kelvin’s patent, there are two binnacles aft 
supplied by Messrs. Lilley and Sons, London. There are the 
usual telegraphs from bridge to engine-room, and docking 
telegraphs are also provided, all of Chadburn’s well-known 
make. Insulated speaking tubes of the Durham Churchill 
patent are fitted from the bridge. 

In the matter of life-saving appointments the India is 
lavishly provided. She carries no fewer than fourteen boats, 
disposed along the sides of shade or boat deck, with every 
facility for raising or lowering and safe housing. Ten of 
these are large lifeboats, the others are a cutter, a gig, a 
mail boat, and an electric launch. In addition there are 
three boats of the collapsible type of large capacity, housed 
over the poop deck ready for use. 

The engines of the India, which indicate close upon 10,000- 
horse power, are of the triple-expansion type, having four 
cylinders and four cranks. The cylinders are respectively 
42hin., 68in., 74$in., and 74gin. diameter, and the stroke of 
piston 6ft. The cylinders being all on one plane—one crank, 
of course, being driven from each—necessitates the engine- 
room being more spacious than in the case of some of the 
other vessels produced for the company within recent years, 
in which the tandem arrangement of placing the cylinders 
was adopted. The change has, of course, enabled Messrs. 
Caird to provide easy and very thorough means of access 
about the various parts of the India’s powerful engines. 

The adjuncts to the main engines, in the way of pumps 
and other necessary and useful accessories, are very numer- 
ous, and of the most approved make. The arrangements for 
dealing with the feed-water are very complete, and comprise 
one of Weir's usual direct-contact feed-water heaters and pair 
of direct-acting feed pumps, each 12}in. diameter by 26in. 
stroke, and each capable of feeding the boilers at full power. 
These pumps are controlled as usual by the float gear in the 
heater. For feeding the donkey boiler a single Weir's pump, 
Gin. diameter by 15in. stroke, with float tank and automatic 
control gear, is fitted. The loss of feed-water is made up by 
one of Weir’s usual merchant type evaporators, capable of 
producing 30 tons of fresh water per day, using steam from 
the intermediate pressure receiver. 

For dealing with the bilge and ballast water, two of Weir's 
pumps are fitted, each capable of discharging 60 tons of water 
per hour, and have gun-metal ends, special buckets, &c., for 
the special work for which they are used. For donkey boiler 
feed one of J. H. Carruthers and Co.’s ordinary duplex pumps 
is employed, and another is fitted for use in connection with 
the fresh water service throughout the’vessel. The latter has 
8in. cylinders, 10in. pumps, with 10in. stroke, and the water 
end is entirely of brass. 

Distilling apparatus of Caird and Raynor’s patent make is 
also fitted on board the India. This comprises one of the 
firm’s well-known evaporators, and a specially designed patent 
low-pressure condenser for working in connection. One of 
our figures shows the evaporator with coils withdrawn for 
examination. Another shows the condenser as it appears in 
the ship, whilst a third shows casing, through which the cir- 
culating water passes, removed for the examination or testing 
of the coils. This shows how all the steam joints can be 
made, and tested, before the outer shellis put on. The latter 
is made in two rings, so as to reduce the height neces- 
sary above the condenser for its removal. Inthe upper series 
of coils the steam from the evaporator is condensed, and in 
passing through the latter coils it is cooled within about 
5 deg. of the temperature of the circulating water, which 
enters at the lower part, and is discharged at the upper part 
of the outer shell. 

The shafting throughout is of Vickers steel, the crank shaft 
being in equal and interchangeable sections, run on lined 
journals of ample surface. The thrust blocks are of the solid 
ring pattern. The propeller, four-bladed, is of manganese 
bronze, 

Steam at 1701b. pressure is supplied from two separate 
groups of cylindrical multitubular steel boilers, three of 
which are double-ended and three single-ended, the diameter 
in each case being 14ft. 10in. The double-ended boilers 
have six furnaces each, and the single-ended three furnaces, 
twenty-seven in all, the diameter in each case being 3ft. 6in. 
Each group of boilers deliver the products of combustion 
into a double-cased funnel, the distance of the two funnels 
apart being about 48ft. 

The boilers are fitted with Howden’s patent system of 
induced draught, a principle of accelerating the combustion 
in furnaces already too well known to need description. 
Incidentally it- may be stated that the Peninsular and 





Oriental Company tried the Howden draught for the first 
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; four years ago. To-day it has, including the 
pol com phn Avello. and pe Sie under construction, 
enteen steamers fitted with this system. Nothing special 
; es the system on board the India from that 
board other important vessels of the 


sev 
distinguish 
already in use on 


 * air for combustion is supplied from three blast fans of 


Chandler’s patent situated in the B and B casings on upper 
deck level. These fans are cased, 8ft. diameter, and each is 
coupled direct to a tompound single-crank Chadburn’s patent 
single-acting engine, which drives the fans at a speed of about 
250 revolutions per minute. The three fans are collectively 
capable of delivering about 150,000 cubic feet of air per 
minute, the air being drawn in at the top, and discharged at 
the bottom to the passages conducting to the air heaters and 
reservoir on the boiler fronts. 

The coal bunker capacity, as may readily be understood, is 
extensive, and well devised for minimising labour. There 
are two athwartship bunkers, one in front of each boiler- 
room, also side bunker along the length of machinery com- 
partments, above line of lower deck. In addition there is a 
reserve hold of immense capacity forward of fore bunker, 
and reached by a water-tight passage through the latter, 
which can be used for either coal or cargo. 

Exhaustive speed trials were carried out in the Firth of 
Clyde prior to the India’s being handed over to the company, 
and the results were very satisfactory. On her first voyage 
the vessel for a considerable time maintained a speed of 
18:33 knots. 








THE METRIC SYSTEM—IS IT WISE TO INTRO- 
DUCE IT INTO OUR MACHINE SHOPS ?* 
By Mr. COLEMAN SELLERS, M.E. 
(Continued from page 447.) 


In regard to what is involved in each shop size, in a money point 
of view, I will give but one single example. The inquiry to our 
own tool-room keepers for a list of the separate devices used in 
producing one size, viz., ljin., brings to me the names of 129 
articles, or sets of articles, such as drills, reamers, gauges, honey 
bars and cutters, taps of all kinds for all sorts of uses, harden 
mandrels, &c. &c. These many pieces, costing ree) hundred 
dollars, represent one size only. They tally with and belong to the 
dimension marked 1}in. in many thousand places on drawings, which 
have been accumulating for years, to patterns loading down our 
pattern lofts, to gear wheels interchangeable over a continent, and 
to the output of our factory for years. So important in an eco- 
romical point of view has come to be these shop size series, that 
machines built in one shop, if to be reproduced—not repaired—in 
another, must be redrawn to conformity to the shop system in use 
before the work can be begun to advantage. Year by year this 
harmony in shop sizes in America spreads overa largearea. Entire 
harmony in essential points exists in many of the leading shops, 
There are, however, examples still to be found in which machines 
built in one shop have no dimension in common with the shop sizes 
we use, as compared to our inch series or our millimetre series, for 
we use both. The expert recognises such machines as having been 
built to gauges varied by the judgment of the master workman, or 
by the more costly method of fitting one piece to another already 
completed, a process not admissible in any well regulated machine 
shop, 

rN good workman may by hand construct, we will instance, a 
sewing machine. He will alter and try, and rearrange its parts 
until he has satisfied himself with the result. He may not have 
scaled this machine to any system. It goes to the manufacturer, 
who must perforce change some of the wild-cat sizes to conform to 
merchant sizes of the material to be used. For the rest he may be 
content to fit gauges and templates to the model and reproduce it 
in minute exactness. We recognise, however, in every well 
arranged series of shop sizes, and in the means employed to main- 
tain size, the highest value of possible merchantable good work- 
manship, for in such possibilities we recognise economy in tools 
as well as in work, in interest on capital and in wages. This system 
has been growing year by year in spite of our so-called unphilo- 
sophic metrology. Eli Whitney, in 1798, gave a lesson in this 
direction when he began to make muskets with interchangeable 
parts in Springfield, Massachusetts, but it was not until 1855 that 
the English Government recognised what Whitney had done, by 
importing American gun-making machinery. Since Whitney's 
time, the standard system has been carried into all branches, not 
only of our own trade, but into all the requirements of other 
trades as well. 

The metrology of the American shops is based on the inch, and 

on it only, ‘This dimension is cut upinto minor parts by halving to 
any degree of subdivision, practically in shop sizes to ,; ; it is also 
divided into ten parts and into twelve parts when such divisions 
serve any good end. All such divisions have their uses and lead to 
no confusion. The inch squared is the base of our strains and 
pressures. The inch cubed gives us capacities, Later, | will 
speak of 12in, and 36in. squared and cubed. This one unit, the 
inch and pound weight of 7000 grains troy, is all that a machinist 
needs to carry on his business. His inch is the same inch as is used 
in England and in the Russian machine shops. His pound is the 
pound in common use in England, 
_ In America we have dropped some needless weights and measures, 
just as we haveseen fit to drop the letter ‘‘u” from some of our words. 
We do not use in the machine shop the ton of 2240 lb., nor its 
quarter or its hundredweight ; we do use a weight called “‘ ton of 
2000 Ib.” This is the factor weight in strains, and by it we sell 
tachinery, Other trades may retain some of these useless things ; 
I am speaking only of machine shop practice. 

The unit of measurement in France and in Germany is the milli- 
metre. It isnot, and cannot be the metre, for the following reason : 
The great majority of all sizes used in the construction of any 
machine, whether it be big or little, are less than one metre. By 
the use of the millimetre only, decimals are avoided. Eight milli- 
metres must be written 8 inthe millimetre scale, while it must be 
written ‘008 in the metric scale. This is reason enough, for by the 
use of millimetres only, confusion of signs is avoided, and the 
danger incident to decimals is also avoided, hence all drawings are 
figured in millimetres only, up to dimensions measuring many 
thousand millimetres. This little dimension is then squared and 
cubed, or ten or a hundred millimetres are squared and cubed, 
for the uses corresponding to our squared and cubed inch and 
foot. As may be expected, happy coincidences of conveniences 
are found in either system. Thus an ardent metric advocate 
instances that 1 kilom. to the square centimetre is just one 
atmosphere, We say 15 lb. to the inch is an atmosphere, Neither 
one is right, but the 15 lb. to the inch is 1 per cent. nearer right 
than the other is, For a machinist who seldom uses atmospheres a 
happy coincidence on the other side will be of more service. It so 
happens that wrought iron bars with parallel sides measure, in 
Square inches of this section, just one-tenth of their weight in 
pounds per yard, Now, inasmuch as “shapes” in iron are rated 
hy the pounds per yard, for convenience in large structures, so it 
comes to pass that, when we know the weight per yard of any 
Wrought iron ‘‘shape,” we know at once its sectional area. Inas- 
much as compression and extension of factors of safety are involved 
in a knowledge of cross-section, it is handy to be able to find it sc. 
readily, is it not? A shape iron 80 lb. to the yard has 8 square 
inches area of section. If it is good for 10,000 per square inch in 
extension we may load it with 80,000 lb. 
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I have set out to compare the two scales—to compare the two 
units, rather, after an experience of twenty years with both. The 
inch is 25 °4 times larger than the millimetre, ‘These are the two 
dimensions we are to compare. 

We will begin in the drawing office. Here ‘the inflexible laws 
of mechanics ” find their first expression in form on paper. Few 
machines, or even parts of machines, can be drawn full size. 
Hence comes the need of ‘‘ scales,” There is reason in all things, 
even in scales. The unwritten law of most machine shops is to 
make every drawing as large as possible, as near full size as the 
nature of the subject and the dimensions of the paper used will 
permit, We have in our drawing office about 125 drawers, each of 
which will take in, without folding, drawings 52in. (1320 mm.) 
long by 33in. (840 mm.) wide. This is about as large a sheet as we 
can use to advantage, and tracings from these are not unmanage- 
able in the workshop. 

For metrical drawings we can use the following ecales only :— 

Full size in which 
One-half size in which 


1mm. =1mm. 
4mm. = 1mm. 


One-fifth ,, oe 2mm, = lem. 
or 2cm. = 1dm. 
One-tenth ,, Pa 1 mm. = 1 cm. 
or lem, = 1dm. 
One-twentieth ¢iz2 in which 5 mm. = 1dm. 
One-twenty-fifth ,, a 4mm. = 1dm. 


One-fiftieth =a P 2mm. = 1dm, 


Down to the one-tenth scale the dimensions can be read from a 
good millimetre rule ; for the one-twentieth, one-twenty-fifth, and 
the one-fiftieth scales must be constructed. The jump from one- 
half to one-fifth size is unfortunate. Could we conveniently quarter 
the whole size we would have an increased area section, a matter 
of much moment. The } of 10 inches is 2 inches, and the square 
of 2is 4, The } of 10 inches is 2}, and its square is 6}, a gain in 
size of over 50 per cent.; a gain in comfort, in convenience and in 
eyesight. Here we catch the first glimpse of the advantage of our 
own system ; for with it draughtsmen can, from an ordinary well- 


divided inch rule, obtain the following scales:—Full 3, 4, 4, 4, 4, 
va: J, gy—twelve gradations, as compared to seven, 


J 1 

a Bi» 39) ot) 
and to these twelve can be added with perfect ease five of the 
others, making seventeen in all, if the preference be for the 
decimally divided inch, a scale carried in the tool box of every 
machinist, and obtainable from the two-foot rule in so common 
use. 

The scale series in most common use is that of 4, 3, and }; this 
halves down from whole size, and can be raised, in rapid drawing, 
by taking off diameter sizes from one drawing and using them as 
radius dimensions in the other, a process impossible between 4 and 
1 sizes. 

” The true value of this extended series of scales, with its peculiar 
advantages, is manifest to any one familiar with both, and admits 
of no dispute. Is it a wonder that draughtsmen brought up 
under a metric rule take so kindly as they do to our unphilosophical 
system ¢ 

. Drawing is but a small part of the engineer’s work. More or less 
calculating has to be done ; many hours must be spent in figuring 
strains, estimating weights, determining speeds, and what not. 
This brings us to the test of convenience in calculation, to the 
stronghold of the metric advocates. Itis just here that Dr. Edward 
Wigglesworth in his metric tracts comes out the strongest in his 
eculiar style. He says that Americans, self-ruling, are really too 
a. while merely claiming to he toostupid, to use the system. He 
says, ‘‘Shame on a country which to party gives up what was meant 
for mankind.” It is claimed that the decimal notation of the metric 
rule gives great facility in calculating, but that this is not its sole 
advantage. 

Mr. Fraser says: ‘‘ Let the carpenter or mason be asked how 
many tons of water a structure, whose external—I guess he means 
internai—dimensions are given, by his rule, will contain, and they 
will acknowledge that the decimal division is not the only advan- 
tage of the metric system, but that another is the perfect relation 
of extension, capacity and weight.” For astructure 5ft. square and 
10ft. deep, the carpenter would divide, in his head, 250 by 32 and 
say eight tons, nearly, or 7 ‘8125 tons exact of the tons of 2000lb. 
in use in all such measurements. The metric system would give 
for a nearly similar structure, say, 1°5 x 1°5 x 3m., a result 
obtained by multiplying only; but what then! This problem 
applies to water only. If these spaces were to be loaded with 
bricks, the metric multiplication must be still further multiplied 
by the specific gravity of bricks, thus:—1°5 x 1°5 x 3 x 1870 = 
12,622 ‘5 kilos., while our mason’s sum would read 5 x 5 x 10 x 125 
= 31,2501b. of common hard bricks, with an ease of calculation 
rather in favour of the two-foot rule, 

(To be continued.) 








TENDERS. 
TENDERS FOR TORQUAY ELECTRIC LIGHTING PLANT. 
THE following list of tenders possesses considerable interest, 


apart from the contract, or reasons which will be readily under- 


stood :— 
Section A,—Boilers, 





£ «. d, 

*Babcock and Wilcox ? Binder Te .. 2308 0 0 
Brush Electrical Engineering Company. .. $052 18 6 
Crompton and Co. ; : 5 2366 0 U 
Danks : 2616 10 0 
Davey Paxman 2951 15 0 
Hornsby and Sons.. 2400 0 0 
Conrad Knap .. 2488 10 0 
New and Mayne 2641 16 0 
John Shampson 2640 0 0 
Tinkers, Limited .... 2977 0 0 
Fleming and Ferguson 4999 0 0 


Ce Ree ae ee ee ee ee 
* Recommended to the C suncil for acceptance. 


Section B.—Steam Alternators. 

£ s. d. 

Brush Electrical Engineering Company 9,976 16 0 
Crompton and Co., Willans engines 
Crompton and Co., Peache engines 





8738 0 0 


Easton and Anderson, own engines 8,079 0 0 
*Easton and Anderson, Willans engines 9,079 0 0 
Ferranti and Co., own engines é 11,229 0 0 
Ferranti and Co., Willans engines Aa 11,729 0 0 
Johnson and Phillips, Peache engines. . 9,055 0 0 
New and Mayne, Peache engines .. 7.455 10 0 
Parsons, steam turbines . x ; 9555 9 0 
Siemens Bros., Belliss engines 9,389 0 0 
Siemens Bros., Willans engines .. .. 9,701 0 0 


* Recommended to the Council for acceptance, the dayload plant being 


Section C.—Switchboard, 


£ s. d. 
Brush Electrical Engineering Company. . $38 16 0 
Burbey as Mar ws os ~ S37 13. «6 
Ccompton .. 563 0 0 
*Ferranti .... 706 3 0 
Johnacn and: PRIBIpS 2... ee ee 6k te S47 0 0 
Manchester Electrical Storage Company 799 15 0 
ee ae es ee 698 10 0 
New and Mayne 590 0 0 
Siemens . 392 0 0 
hite .. x om ve ee tei ewer des tee ee 

* Recommended to the Council for acceptance. 

Section D.—Mains. 

& « & 
*British Insulated Wire Company 7165 83 6 
Csllender and Co., solid .. ..... .. 8568 6 4 
Callender and Co., drawing in system .. 9151 17 10 
Crompton an@Co.;. s2 6. 6k wee 8226 0 0 
Fowler-Waring and Co. 8117 0 0 


Glover and Co., solidsystem .. 1. .. 1. 1. 1. 8712122 1 








Glover and Co., armoured and wood trough 
Glover and Co., drawing in system a mae 
) kt de a 
Siemens Bros. and Co, 





7 5 
Sis ae Se ee Qa dy Oe ee 
* Recommended to the Cuncil fur acceptance. 


Section E.—Tiansformers. 
£ 3 B 


8. £ s. d. a 6. &, 
10 kilos. £0 kilos £0 kilos. 
Beet EB. Eee... «G6 4¢ . 06 ¢ 218 Ss S 
Censolidated Tel. Co. .. i7 0 0 7217 6 .. 81 3 8 
CromptonandCo. .. .. 140 0 8010 0 .. 10210 0 
Electric Car Co. .. -. 43130 0 9 0 06 92 00 
Ferranti and Co. : 8510 0 .. 11510 0 14110 0 
J. Fowlerand Co... Se O-6 .. 6.¢.@...38 6s 
Glover and Co. .. . 57 7 8 81 7 8 105 7 8 
Johnson and Phillips 48 0 0 76 0 0 9210 0 
Manchester E. 8. Co. .. 406 0 74 00 9 0 6 
*Nalder and Hilton - 4000 74 0 0 0 0 6 
New and Mayne 600 .. 600 .. 900 
Parsoms.. .. . 2 - 4&2 @ 0 76 00 ..100 0 6 
Siemens Bros. ~_« 2 €£:4 .. @ 6.6 .. Bees 
* Recommended to the Council for acceptance. 
Section F'.—Meters. 
Average prices. 
2 ss d, 
I a Gs. oa ic aw cas , a Cs 
Chamberlain and Hookham 479 
General Electric Co. .. : 5 0 0 
New and Mayne . 5 21 
Westingbourne Co. 52 4 


No tender was recummended. 
Section G'.—Accumulators. 





Accumulators. Maintenance 
BE us. d. £8. 4. 
Chloride Storage Company 543 0 9 55 0 0 
Klectric Power Storage .. -- £40 0 0 60 0 0 
RO ce a es xe ek Se 63 0 0 
Lithanode Company... .. .. .. 56410 0 40 0 0 
Massingham.. kat os: oun. Sa aee i 38 0 O 
os “Sp 7% p.c. first year. 

New and Mayre .. a 2“ a £29. ¢ {dpe Gad andl Ord. 
Pescatae a « « gu ao a 44 © fe 32 0 0 
f £15 for 3 years 

Pritchett and Gold .. .. « 634 0 8 {£25 ,, 5 ,, 
£30 ,, 7 ,; 
Stephen Smith .. .. -. .. w 872 3 9 oe 87 0 0 
No tender was recommended. 
Section H.—C ane, 

£2e 4, 
Bedford Engineering Company «ce tae ae oo J9-O'6 
Ty, Na GU ce. Sad Sides ee ks. wee le Joe ce See e..6 
| ee ae dc 03 Ge ac See ce oe ME EG G 
New and Mayne ie v= 171 0 6 
EEIO 26 ose sce oe a ke ee ce ow MEW OC 
Southgate Engineering Company .. .. .. .. .. 215 0 @ 
Vangnan an@ GOR as te te te ee ce ow MIM OC 
Waverley Engineering Company .. .. .. .. .. 185 0 Q 
Stephen Smith.. . 225 0 0 
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Coat Pir EXPLosion IN GERMANY.—An explosion, resulting in 
the death of twenty-four men, and the serious injury of five others, 
occurred on November 14th at the coal pit Count Blumenthal, 
near Recklinghausen. 

TRADE AND BUSINESS ANNOUNCEMENTS.—Mr. W. Worby Beau- 
mont, M. Inst. C.E., who has for several years been an assistant 
editor of this journal, having now ceased to occupy that position, 
will devote himself to consulting engineering practice at the Oater 
Temple, No. 222, Strand.—The address of Mr. Edward Somer, at 
present of 2, Bishopsgate-street Without, will be, on and after the 
5th inst., 12, St. Mary-axe, E.C.—Messrs. Isaac Hill and Joseph 
Hill, carrying on business as engineers, machine tool makers, and 
malleable iron founders, at St. George’s Engineering Works, 
Derby, under the style or firm of ‘‘Isaac Hill and Son,” on the 
24th day of October, 1896, dissolved partnership by mutual con- 
sent.—Messrs. Owen, Brazil, andCo., engineers, Vulean Ironworks, 
Bristol, have taken into partnership Mr. H. G. Holborow, of 
Messrs. Humpidge, Holborow, and Co., Limited, Dudbridge, 
Stroud, and they have purchased the steam engine business 
hitherto carried on by them, and lately by Messrs. Holborow and 
Co. The business will be carried on under the style of ‘‘ Owen, 
Brazil, and Holborow.”—-We understand that Messrs. Victor 
Coates and Co., Limited, engineers and boilermakers, of Belfast, 
have obtained the order for a new triple expansion vertical engine 
for Messrs. The Belfast Ropework Co., Limited ; cylinders, 24in., 
38in., and 60in. by 54in. stroke ; boiler pressure 180 lbs. ; indicated 
horse-power 2000. These engines are to be constructed to the 
special design of which this firm were the originators. They are 
being constructed under the supervision of Mr. W. D. Ferguson, 
consulting engineer, Belfast. 

NATIONAL TRACTION ENGINE OWNERS’ AND USERS’ ASSOCIATION. — 
The third annual general meeting of the National Traction Engine 
Owners’ and Users’ Association will be held (by permission of the 
Council of the Smithfield Club) in the Agricultural Hall, Islington, 
on Wednesday, December 9th, at 4 p.m. The business of the 
meeting will be :—(1) To receive and adopt the report and accounts 
for the year ending 30th September, 1396. (2) To elect a president, 
chairman of committee, and auditors, (3) To elect not less than 
eight members on the general council : the following who are all 
eligible for re-election, retire, viz.—J. Allen, Esq.; W. Arnold, 
Esq.; F. J. Constable-Curtis, Esq.; Jesse Ellis, Esq.; James Fair- 
clough, Esq.; R. H. Fowler, Esq. (4) The following resolutions 
will be proposed :—(a) ‘That this meeting begs to tender its 
thanks to her Majesty’s Government for the consideration given 
to the important question of Agricultural Steam: Road Locomotion 
by the Select Committee on Traction Engines on Roads; for 
inserting in the Locomotives on Highways Act, 1896, a clause allow- 
ing wheels other than crossbar wheels to be used ; and urges upon 
the Government the importance of giving immediate legislative 
affect to the Select Committee’s recommendations.” (5) ‘‘That 
those interested in traction engines here assembled unanimously 

ledge themselves by every means in their power to support the 

resident and Committee of the Association in their efforts to 
obtain greater legislative freedom for traction engines.” (5) Other 
business, 

THE INSTITUTION OF JUNIOR ENGINEERS.—On Friday, 27th 
ult., a large number of the members of this institution paid a visit 
to the works of Messrs. John I. Thornycroft and Co. at Chiswick. 
They were received by Mr. John Thornycroft, jun., and, dividing 
into small parties, were shown over the various sections of the exten- 
siveworks. Established thirty years, the works have a river frontage 
of over 300 yards, cover an area of about eleven acres, and give 
employment to 900 hands. The first order for the British 
Government—the torpedo boat Lightning—was executed in 1877, 
previous to which similar craft been supplied to Sweden. 
Vessels have also been built for the navies of France, Italy, 
Germany, Russia, Holland, Denmark, Spain, Brazil, and the 
Argentine Republic. The departmentsof the works include drawing 
offices, mould loft, machine and fitting shops, engine erecting shop ; 
boiler shop, with multiple water tube boiler; shell drilling machine, 
carrying thirteen drills and tube-bending machine; shipyard, 
with building slips, plate-bending rolls, punching and shearing 
machinery ; plate and angle iron heating furnaces; copper 
smith’s shop, condenser work, galvanising shop, smithy, wood 
working shops, pattern stores ; carpenters’, joiners’, and cabinet 
makers’ shops. Five boilers supply steam to the works ; two are 
by Galloways, the others being the firm’s own make, of locomo- 
tive type. The engine driving the turnery and fitting-shops 
machines and fans for the smiths’ fires is a modified torpedo boat 
engine, two-cylinder, compound, non-condensing. At the con- 
clusion of the visit, on the proposal of the chairman of the insti- 
tution, Mr, H. B, Vorley, the cordial thanks of the members were 
conveyed to Messrs. Thornycroft for the highly interesting after- 
noon which had been spent, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 





AUSTRIA.—GEROLD AND Co., Vienna. . 
CHINA.—KELLY AND Watsu, Lp., Shanghai and Hong Kong. 
FRANCE.—Boy VEAU AND CHeEvILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEVER, Leipsic. 
rnDIA.—A. J ComBRIDGE AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LoESCHER AND Co., 307, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsn, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—GORDON AND Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura and Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon and GorcH, Queen-street, Melbourne ; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THomMPson AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, /Hunt-street, Sydney. 
NEW ZEALAND.—Uprron anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co, Chicago. 
STRAITS SETTLEMENTS.—KeE tty anv Watsu, Lp., Singapore. 
CEYLON.—W1JaYARTNA AND Co., Colombo. 








SUBSCRIPTIONS. 


Tur Enainger can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 lds. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe Enoineer is registered for transmission abroad, 

A complete set of Taz ENGIngER can be had on application. 

n consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
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Tain Paper Copiss— 
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ADVERTISEMENTS. 


@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in “ordinary” and “special” 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tur ENGINEER. 





Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in Toe Enoivggr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


G. M. is requested to communicate with Messrs. Harrison, Caton, and 
Co., Thornton-road, Bradford. 

Crossikt is requested to communicate with Mr. R. J. Edwards, Luke- 
street, Curtain-road. 

C. N.—We shall publish a description of a small organ possessing some 
unusual features in an early impression. 

RovunpaBout.—The Parsons steam turbine is very fairly economical, 
quite as good indeed, if not better, than most steam engines of small 
power. 

H. A. T.—Sims on “Surveying.” ‘ Rai'way Curves,” by A. G. Watson, 
published by Messrs. Spon. There is no comprehensive single work on 
railway construction that we can recommend. 

E. J. C.—We gather from your letter that you would like to get com- 
mand of a steamer working on the coast of Africa, or some marine 
appointment. We regret that we are unable to aid you, such matters 
lying outside our province. 

T. 8. (Boston.)}—You will find full particulars of Hancock’s carriage in 
Tue Encineer for August 17th, 1894. It was the principal subject of a 
most interesting paper read by Sir F. Bramwell before the British 
Association. 

Enquirer.—We do not know of any book specially intended for the 
electrical engineering draughtsman. There are now so many treatises 
on electricity that it is difficult to advise you. Kapp on the “ Trans- 
mission of Energy” is a standard and excellent work. Urquhart’s 
book on “ Electric Light” you will find very useful. 

F. A. W. (Broughton Ferry.)—We regret that we are unable to supply 
any further information. No doubt a letter addressed to the author of 
the paper, care of the Secretary, Engineer’s Club, Cleveland, U.S.A, 
will obtain you what you want. We cannot refer you to any book on 
water-tube fire-bars. They are very little used, except in anthracite 
burning locomotives. You will find in the back numbers of THE ENGINEER 
all the available information concerning water-tube boilers. 


INQUIRIES. 


ISINGLASS MAKING MACHINES. 
Sir,—I shall be much obliged to any reader who will tell me where to 
get machinery for the manufacture of isinglass. E. H. 0. 
Stratford, November 28th. 


WATER COMMUNICATION BETWEEN LIVERPOOL AND LONDON. 
Sirn,—I should be glad if any of your readers would kindly 
tell me if it is possible to take a boat from Liverpool to the 
Thames by canal, and by what canals would she have to go? The 
boat in question is 40ft. long, 1lft. 8in. extreme beam, greatest height at 
ends above water-line 6ft.; has a small deck house aft, greatest beam of 
which is 9ft., at 5ft. 6in. above the water-level ; extreme draught 3ft. 
Birkenhead, Cheshire. Dooxk. 








DEATH. 
On the 30th ult. at Doncaster, WiLt1AM DousLEepay, Managing Director 
of Woods Mills Company, of West Stockwith, Notts., and eldest son of 
Francis Adams Doubleday, of Clawson Lodge, Nottingham. 








MEETINGS NEXT WEEK. 


Dunper InsTITUTE OF ARCHITECTURE, SCIENCE, AND ArT.—Thursday, 
December 10th, at 8 p.m.: Dinner and “ At Home ”"— Opening address by 
President. 

THE NORTHERN Society oF ELectTRIcAL ENGINEERS.—Monday, Decem- 
ber 7th, at 8 p.m.: Paper, ‘‘The Manufacture of Alkali and Bleach by 
Chemical and Electrolytic Methods,” by Mr. Bertram Blount. 

Tue INsTITUTION oF CiviL ENGINEERS.—Tuesday, December 8th, at 
8 p.m.: Papers to be read, ‘‘ Tipping and Screening Coal,” by Mr. James 
Rigg. ‘‘The Surface Plant at Kirkby Colliery,” by Mr. Thos. Gillott, 
M. Inst. C.E. 

Society or Arts.—Monday, December 7th, at 8 p.m.: Cantor Lectures, 
‘*The Use of Gas for Domestic Lighting,” by Professor Vivian B. Lewes. 
Three lectures. Lecture III.—Gaseous illumination where coal gas is not 
available—Oil gas and its properties—Acetylene : its manufacture and 
use—Acetylene burners and generators—Railway and tramcar lighting. 
Wednesday, December 9th, at 8 p.m.: Paper, “ Mining at Great Depths,” 
by Mr. Bennett H. Brough, Assoc. R.S.M. Professor H. Bauerman, 
F.G.S8., will preside. 

Society or EncIngEERS.—Monday, December 7th, at 7.30 p.m.: Paper to 
be read, ‘‘The Ultimate Purification of Sewage,” by Mr. George 
Thudichum, F.C.8. Synopsis: Paper intended to answer numerous 
inquiries—Comparison of artificial filtration with land irrigation— 
Various experiments, leading up to a purely biological treatment— 
Filtration experiments of Massachusetts discussed—General survey and 
summary of specialised work by London County Council—Conclusions 
arrived at and necessary conditions for success ascertained—Various 
data relating to Barking experiments discussed—Conditions on an 
irrigation farm pointed out, and compared with those of artificial method 
— Combination of the two systems recommended—Attitude of inspectors 
of Local Government Board considered. 
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PATENT MONOPOLIES. 


WITHIN the last few days a new form of speculation 
has been brought prominently before the world. It con- 
sists in buying up all the patents affecting a given industry 
for more or less moderate sums; and subsequently realis- 
ing an enormous profit by selling to the public in the 
shape of a company or granting licences to those who, 
in theory, must work under the patents, or die commer- 
cially. We have heard of something very like this before. 
The American “ring,” for example, is not dissimilar in 
principle. In the United States, indeed, it has been said 
that every conceivable industry is in the hands of a ring. 
Thus a ring is formed to control the sale of keg nails, and 
another ring to control the sale of the kegs into which to 
put the nails, and soon. Patents may be dealt with in 
theory like the nails or the kegs. Fortunately, as we 
think, the English mind does not lend itself readily to the 
conduct of such transactions; and the ring has’ never 
found favour in this country:' It remains to be seen 
whether the venture of Mr. Harry J. Lawson, director of 
the British Motor Syndicate, presents such attractive 
features that it will constitute an exception. As to Mr. 
Lawson’s intentions, his prospectus, which is vague 
enough in other respects, leaves us in no doubt. The 


object of the syndicate is ‘to obtain in this country a 
complete monopoly to the syndicate of all motor patents 
of any value.” We are further informed that the syndi- 
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eate ‘‘is sole owner of all the principal British motor car 








master patents of known and admitted value.” This 
being so, it is claimed, of course, that the whole motor car 
industry, with its profits, is held in the hollow of Mr. 
Harry J. Lawson’s hand. 

Now, the prospectus of the British Motor Syndicate lies 
before us. It has been distributed broadcast over the 
length and breadth of the land. We there see the regis- 
tered capital is £1,000,000. The present price of the £1 
shares is, however, we are told, £3 per share. It follows 
that Mr. Lawson desires to get from the public the 
trifling sum of £3,000,000. On his own showing, however, 
his syndicate seems to have bought up all the ‘“ valuable 
patents” for the sum of £160,000. How the invest- 
ment has suddenly become good value for £3,000,000 
we are not told. But at present it forms no part of our 
purpose to pronounce an opinion as to the validity or 
money value of any of the patents which the syndicate 
has purchased. To the prospectus is attached a tabular 
statement giving the numbers and dates of the patents. 
Any of our readers who propose to take shares will, if wise, 
in the first place follow our example, and examine at the 
Patent-office library the specifications of these patents. 
We can promise them food for reflection. They will even 
find matter for surprise, perhaps. There is no difficulty 
in carrying out the examination. A couple of hours will 
suffice. With these specifications, however, we need not 
further concern ourselves just now. The whole affair 
can be dealt with on a different basis. 

Those who are versed in patent lore, and are familiar 
with the history of inventions, know that there is pro- 
bably no property in the world more speculative than 
patents. It has been said that a United States patent, 
notwithstanding official examination, is no better than 
waste paper until it has been made the subject of an 
action at law. We need not assert this of British or 
German patents, and yet hold to the proposition that 
patent property is one in which men invest with much 
caution—that is wise men. It is for Mr. H. J. Lawson 
to satisfy the general public that the patents his syndi- 
cate has acquired are one and all exceptions to the 
general rule. Hehas, however, made no attempt to prove 
this. Nor, indeed, after all, does it much matter. The fact 
is that there is no such thing, and can be no such thing, 
as a master patent controlling the motor car industry. No 
doubt our technical readers will understand why this 
is so without further explanation; but we have a 
great many non-technical readers, or, at all events, 
readers who have not given the subject much considera- 
tion, and for their benefit we must set forth causes and 
reasons why. It is a fundamental rule of English law 
that a principle cannot be made the subject of a valid 
patent. Nothing can be patented but the means, or 
apparatus, or method by which the principle is applied 
to obtain a useful result. Thus, forexample, the use of 
electricity to obtain light could not be patented ; but the 
apparatus with which the light is obtained from electrical 
energy is a good subject for a patent. In the case of 
mechanically-propelled vehicles, no one can obtain a 
valid patent for the use of petroleum, or benzole, or 
steam, or electricity, or any other agent, for the purpose 
of obtaining locomotion. What can be patented is the 
apparatus employed, and the method of employing 
it. Now, it has so happened that in a very few 
cases a process has been patented, and the patent 
has been a master patent in a sense, and up. to 
a certain point, because the principle involved per- 
mitted of being utilised in only one way. That is to 
say, there were numerous ways in which the details might 
be modified, but none of these would work without the 
aid of something covered by the original or master patent. 
The Bessemer process supplies a case in point. The use 
of air in refining iron is a principle, and cannot be patented. 
The passing of jets of air up through molten iron was 
Bessemer’s method of applying the principle in practice, 
and the patent became a master patent, because there was 
no chance of substituting any other method of working 
with air and producing similar results. The Otto cycle 
for gas engines patent is a somewhat different but most 
instructive case. That wasa master patent, yet it did not 
even so prevent gas engines, working with a different 
cycle, from being made. Its position as a master patent 
was based on the circumstance that no other engine of 
equal commercial value could be made, but this truth was 
only demonstrated after years of experience and experi- 
ment. With regard, however, to the motor car patents, 
the case is totally different, as we shall show in a moment. 

In another place we have explained what the motor car 
of 1896 is. It is a vehicle to which has been attached 
more or less crudely a petroleum engine. The petroleum 
engine works on the Otto cycle. The patent for that 
cycle has expired, so that anyone can use it. There-can, 
of course, be no master patent for causing a petroleum 
engine to turn round the wheels of a vehicle; and it 
follows, therefore, that if there is a master patent at all 
it must refer to the construction of the petroleum engine. 
We believe that there are several important patents for 
useful little improvements in the details of such engines 
in existence. We do not believe that they are all in Mr. 
Lawson’s hands, and we are certain that none of them 
deserves, without straining the meaning of the words, to 
be called a master patent. A master patent would enable 
the owner to obtain royalties, for example, from everyone 
making or using a petroleum engine. But we know that 
no such patent exists. If we cannot make a petroleum 
engine in one way we can in another. To take an 
example, let us cite the Kane-Pennington motor. - The 
specification contains no fewer than fifty-six claims. Mr. 
Pennington attaches particular value to the device by 
which he electrically ignites the charge in his cylinder. 
Whether he is justified in attaching this particular value 
to this portion of his invention or not, we are not called 
upon to say. We can say, however, that there is nothing 
about the patent to prevent other inventors from” using 
an’ electric spark for the’ same purpose, in a slightly 
different way. In point of fact, all the patents concerned 
can, at best, only claim that they cover ways of doing 





things which are better than any other ways. They de 
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not and cannot prevent the things being done at all—that 
is the function of a master patent—save by permission 
of the owner of the patent. Thus, for example, Mr. H. J. 
Lawson is totally unable to prevent motor cars being 
made and worked by steam, petroleum, electricity, or 
other means. At most he can only say that the patents 
which he has obtained cover the best method of working 
such vehicles. But even that requires proof; and of that 
not one scrap has been supplied to the general public. 

Finally, let us push our argument a little further. Let 
us assume that at this moment it would be impossible to 
construct a practicable motor car save under license from 
the Motor Syndicate. Wild as the notion is, we may 
concede it for the sake of argument, and ask can any 
sane engineer believe that it is beyond the range of 
probability that other inventors will come upon the scene 
and, setting the British Motor Syndicate at defiance, con- 
struct and sell vehicles which will meet all the desires, 
wants, and wishes of the public? To dispute this—to 
maintain that the Lawson -owned patents represent 
finality in invention—would be so outrageous, such a 
palpable display of ignorance of all that concerns the 
progress of mechanical science, that it does not need 
refutation. To urge, on the other hand, that these 
patents cover everything that is really good, that nothing 
more is left to be invented, is to attribute something like 
superhuman intelligence and prescience to the inventors. 
We have, we think and hope, said enough to make would- 
be investors pause and consider their position. We have 
confined our attention to one aspect of the case. We 
repeat that the whole success of the speculation depends 
on the possession of a monopoly, not of inventions 
or patents, but of motor car construction. All patents 
are valueless if they are not worked. There is abgolutely 
not one scrap of foundation for the idea that excellent 
vehicles cannot be made without licences from the Motor 
Syndicate. The chances are, indeed, that the motor car 
of the immediate future will not touch any single patent 
possessed by Mr. Lawson. Bearing this in mind, we 
leave our readers to judge for themselves whether they 
are or are not justified m contributing any portion of the 
three millions sterling which Mr. Lawson asks from the 
public. Much more might be said; much more has 
been said in the pages of our daily contemporaries. 
We have endeavoured to confine ourselves to the 
engineering aspect of the whole affair. The strictly 
financial aspect of it does not fall within our province to 
discuss. 


THE UNDERSELLING QUESTION IN SOUTH WALES. 


ALTHOUGH the agitation against underselling in the 
South Wales coal trade is still proceeding, and will pro- 
bably continue with more or less force until the expected 
improvement in prices sets in, it is evident that the 
elaborate schemes of the workmen and the coal owners 
have as yet led to no practical result. It has previously 
been pointed out in these columns that the various pro- 
posals of the coalowners for the prevention of ‘“ undue 
competition,” had nothing in common with, if they were 
not diametrically opposed to, the bases of an Alliance 
submitted by the miners’ agents. One of the first con- 
ditions the men insisted on, it will be remembered, was a 
minimum wage; and, this conceded, they undertook to 
aid the colliery proprietors in maintaining a standard 
price, to be periodically agreed upon, and enforced by the 
threat of a strike in the case of coalowners who sold 
below the stipulated quotation. Men like Mr. W. Abra- 
ham, M.P., and his colleagues on the Sliding Scale 
Committee, must be simpler than we have taken them to 
be, if they thought the employers would look with favour 
upon such a double-edged weapon as the compulsory 
regulation of coal rates with the alternative of a strike 
thrown in. Much as, it is to be presumed, employers desire 
to suppress rate-cutting, the method devised by the colliers 
was rather too suggestive of the boomerang, and would 
place a power in the workmen’s hands which might any 
day be used indiscriminately against the owners. At a 
conference of the Joint Committee the men were plainly 
but politely told that their terms were out of the question. 
With regard to the proposed Alliance, it was replied that 
such a combination was supplied by the existing Sliding 
Scale Agreement, and the employers regretted their 
inability to go beyond it. So far as the workman’s plan 
is concerned, the event has justified our first anticipations. 

There remained the schemes of Mr. D. A. Thomas, 
M.P., Mr. Ratcliffe Ellis, and sundry other gentlemen 
who believed that they had discovered a remedy for the 
undercutting practices said to be especially prevalent in 
the Welsh steam coal industry. Mr. Thomas’s recom- 
mendation was a limitation of the sale, which in some 
way he contends does not mean a restriction of the 
output. Each colliery was to agree to dispose of so 
many tons for a specified period, under a penalty of 
2s. 6d. or more for every ton sold in excess of its 
allotted share, the fund thus raised to serve as a recom- 
pense to coalowners who stuck to the bargain. But even 
if this project were practicable within the ranks of the 
Coalowners’ Association—of which, by the way, Mr. 
Thomas is not a member—it obviously could not be 
made applicable to a large number of colliery firms 
which stand aloof from that organisation. No doubt 
they could voluntarily adopt the scheme; but since they 
are supposed to be the men among whom the offenders 
are chiefly found, the very willingness they exhibited to 
accept a “ limitation of the vend” ought to be presump- 
tive proof that the hard and fast restriction of Mr. 
Thomas was an academic superfluity. We need not now 
inquire how the penalties were to be recovered from 
recalcitrant firms, or labour the point that a colliery pro- 
prietor who breaks a bond of honour in one detail would not 
be particular about discarding it altogether. Mr. Thomas 
gained the sympathy of the workmen, which is something 
to a Member of Parliament; so that his labour has not 
been entirely thrown away. But he failed to convince 


the Coalowners’ Association, which definitely announced 
that it could not approve of a plan for controlling sales 


THE 
—‘* Having regard to the experiences obtained in such 
attempts—/.e.,in other districts—the owners’ representa- 
tives arrived at the conclusion that it was impossible for 
them to settle upon any practical scheme based upon the 
fixing and regulation of prices.” By a winnowing process, 
the Coalowners’ committee came to the consideration of 
a scheme drawn up by Sir W. T. Lewis, whose position 
in the coalfield, and influence as the creator of the Con- 
ciliation Board and Sliding Scale Agreement, entitle him to 
an authoritative, if not the final word on the subject. Sir 
William’s means of solving the problem are simple, not to 
say crude. They are ‘‘ to adjust the output of the collieries 
from time to time in accordance with the demand for 
coal.” For that purpose it is recommended that a new 
Coalowners’ Association shall be established forthwith, 
embracing the present members and the firms which 
heretofore have remained outside the pale. Two condi- 
tions would appear to be made obligatory in connection 
with what may be called the Coalowners’ Association 
authorised programme. At least 95 per cent. of the 
colliery proprietors in South Wales and Monmouthshire 
are required to join the compact, to insure for it a fair 
trial. The workmen on their part—a very significant 
provision—are to pledge themselves to abide by the 
Sliding Scale for two years from January Ist next. 
There is another noteworthy clause which Mr. D. A. 
Thomas might fairly claim that he had inspired, and 
which is open to the same criticism as his penalty pro- 
posal. The simplest plan is to quote it literally :—‘* An 
average of the actual output of each colliery per week to 
be taken at the end of every four weeks, and the 
members whose actual output shall be in excess of the 
allocated output for the time being shall pay to the 
Association in respect of any excess a penalty not exceed- 
ing 4s. per ton, and the aggregate amount of the penalties 
received shall be distributed as a bonus pro rata amongst 
the members who are short of their allocated quantities. 
The amount of such penalty shall be decided upon by the 
Association at a general meeting at the beginning of each 
year.” 

It should not be necessary to recall the fact that 
restriction of the output, or ‘“‘adjustment,” as Sir 
William Lewis terms it, is not a new experiment in South 
Wales. It has been attempted before in times of depres- 
sion; sometimes by districts, at others by groups of col- 
lieries. It is pretty well known in the coalfield that the 
limitation of the output has not had an appreciable, and 
still less a permanent, effect in raising prices, and what 
slight temporary gain there might have been was of 
doubtful advantage to the owners of large and expensive 
pits which were kept unemployed one or two days a 
week. One effect, however, these attempts had. It was 
found in South Wales, as it has been discovered else- 
where, that artificial interference with supply and demand 
came perilously near causing a diversion of trade into 
other channels. Of course, Sir William Lewis's idea 
is a general restriction of the output. Partial limitations 
are in operation every week just now. Owing to other 
circumstances than the slackness of demand, though that 
is usually the major cause, many pits are only working 
four, several only three, days out of the six. That is an 
optional arrangement on the part of individual manage- 
ments. When it is suggested that the stoppage shall be 
general, one great difficulty arises, as it arose in former 
instances when the proposal was made. Who is to bell 
the cat? There are a few collieries working to their 
utmost capacity, and at remunerative rates, to judge by 
their dividends. Others have even now entered into new 
contracts, which will keep them going for some time 
ahead. Are these to be required to ‘shut down” in 
order that older concerns working inferior seams may be 
helped through a day of small things? Nor must it be 
forgotten that the colliers have to be taken into account. 
The Sliding Scale Agreement gives them a_ beneficial 
interest in the market value of the commodity. The 
object of their ‘“‘ terms for an Alliance” was avowedly to 
raise prices so that their wages inight also be raised 
according to the scale. They are complaining now that 
the wage has been reduced to within 11 per cent. of the 
standard of 1879, and that it barely yields them enough 
to liveon. However that may be, it is certain that they 
would resent a restriction which struck one or two days 
out of their week’s work, notwithstanding its prospective 
—they say, problematical—result in inflating prices, and 
returning them their lost earnings at some future time. 








THE EFFICIENCY OF SCREW PROPELLERS. 


Ir is a somewhat remarkable fact that after nearly 
half a century of practice, inquiry, and mathematical 
investigation, so little is certainly known concerning screw 
propellers that wide differences in form, surface, pitch, 
diameter, and number of blades, appear to be the rule 
instead of the exception. It might be supposed that 
something like standard proportions of all but universal 
application for each group of ships would have been 
evolved before this. But there is really nothing of the 
kind. If, for example, we go into the yard of any firm 
largely engaged in casting propellers, and examine the 
models, we shall find that no two superintending engi- 
neers use identical screws. What will suit an Atlantic 
steamer built in Glasgow, will not do, it seems, for a very 
similar vessel built on the Tyne or the Wear. It is not 
remarkable, we think, that a very eminent authority once 
said that there was not 10 per cent. between the efficiency 
of the best and the worst propeller that could be used, so 
long only as sufficient blade area was provided. The 
latest and most striking illustration of the working of 
this difference of opinion, based on want of certain know- 
ledge, is furnished by H.M.S. Powerful and Terrible. 
To all intents and purposes these vessels are twins. It 
is difficult, or impossible almost, to tell one from the 
other; yet we find that the propellers of the Terrible 
were designed by Messrs. Thomson on principles deduced 
from their own experience, while the Powerful’s 
screws are based on formule calculated from experiments 
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the diameter remaining the same, the Terrible's engines 
making about 5 per cent. fewer revolutions. The proba. 
bility is that when they have both been tested it wi} 
be found that one set of proportions is just as good as 
the other. 

The reason why all this uncertainty exists, appears to 
arise mainly from the enormous difficulty which must be 
encountered when we attempt to measure directly the 
thrust of a propeller. The stresses are very great in the 
first place, and, in the second, the space available for the 
dynamometer must of necessity be small. There are 
model experiments in plenty on record; but the model 
always leaves something to be desired. Now, failing in. 
formation as to the thrust of a propeller, it is impossible 
to say precisely what its efficiency is. Let us take the 
case of a ship whose engines indicate 1000-horse power 
and give her a speed of 10 miles an hour; 1000-horse 
power is 33,000,000 foot-pounds per minute. Ten miles 
an hour is 880ft. per minute. If the whole power of the 
engines reappeared as thrust, we should have ee 
= 87,500 lb. It is evident, of course, that such a result 
could not be realised in practice, because the engine 
friction at all events, must be deducted as dead logs, 
But careful calculation shows that this is very far from 
representing the whole loss, and that, as a matter of fact, 
the thrust obtained under the circumstances would be 
not much more than one-half 87,5001b. Indeed, if jt 
reached 20,000 lb. the propeller must be deemed highly 
efficient. Here we must stop to explain that the amount 
of the thrust is in all cases estimated. The estimate is 
based on the figures obtained by towing models in tanks, 
The calculations being made on a basis of relation of model 
to real ship well understood, which it is not necessary 
to deal with here. To this method of estimating thrust, 
however, objection has often been taken, and not without 
reason, on the ground that the action of a propeller affects 
the resistance of a ship in various ways; as, for example, 
by taking water from under her stern, setting up currents 
and eddies, and so on. We mention this because the 
argument serves to accentuate the uncertainty in which 
the whole subject is involved. 

Obviously, the principal object in view is to get the 
utmost possible thrust out of any given power. Absolute 
efficiency would be obtained, as we have shown above, 
when the thrust multiplied into the speed of the ship, gave 
a number of foot-pounds per minute equal to those repre. 
senting the indicated horse-power. To get as near as 
possible to this is really the object of every inventor of 
propellers, and every superintending engineer of a steam- 
ship line. To tell us how to get nearest to it is the object 
of every mathematician who has investigated the subject. 
Very commonly it happens that the true issue is obscured, 
and the inventor speaks of directly apparent results 
without making proper reference to the causes at work. 
Thus ve hear that a given propeller drives a stated ship 
half a knot faster than some other screw. This is not the 
point ; the higher speed of the ship is due to the produc- 
tion of a greater thrust for the same engine power. If we 
suppose that the resistance of the engine and shafting is 
a constant, equal 10 per cent., and that the thrust power 
is 60 per cent. of the indicated power, we have 70 per 
cent. accounted for. What becomes of the remaining 
30 per cent.? Can any of it be captured and utilised ? 
Our readers will no doubt remember various discussions— 
sometimes very warm discussions indeed—concerning 
screw propulsion, which have appeared in our correspon- 
dence columns. They have generally dealt with this 
missing quantity. It te been the purpose of mathema- 
ticians and experimentalists alike to decide on what the 
missing energy isexpended. Until we know that much at 
all events, it is not likely that we can utilise any of 
the enormous quantity of power that is wasted; how 
enormous can be best realised by abandoning percentages 
and giving horse-powers. Thus, the Powerful’s engines 
indicated the other day 25,000-horse power; of this 
7500-horse power was ‘“ wasted.” We put the word 
into quotation marks to signify that it is not employed 
without qualification. There are certain forms of loss 
which are absolutely inseparable from the use of 
machines of all kinds, and it is perhaps scarcely correct 
to call such loss waste. The word is, however, convenient, 
and lends itself to brevity of expression, and therefore we 
shall use it. Broadly, the causes of the waste can be easily 
stated. In the first place, much work is expended in 
driving water astern, and overcoming the skin friction 
resistance to the rotation of the blades. All these things 
have been dealt with over and over again in our pages, 
and they are considered in all treatises and papers and 
disquisitions on marine propulsion and the screw pro- 
peller. There is, however, a way of looking at the ques- 
tion which seems to be worth notice, and yet seldom 
mentioned—perhaps because it is very simple and 
straightforward. What causes the resistance to rotation 
overcome by the energy of the steam? To say that it is 
the water is simply childish. Let us try to put ideas into 
shape. If a screw had no pitch, being, in a word, an 
incomplete disc, the only resistance which it would offer 
to the turning effort of the engines would be that due to 
its skin friction, and the eddy action of the blade edges. 
Such a disc could exert no thrust. If, again, the blades 
were set with their surfaces in the same plane as the 
keel, they would exert the maximum resistance to rota- 
tion ; and, again, there would be no thrust. Every screw 
is a compromise between these two extreme conditions. 
The resistance to rotation is due entirely, leaving out 
skin friction, to the angular position of the blades. 
The sharper the pitch, the greater the torque required to 
cause the screw torevolve. Let us suppose that there was 
no slip—slip simply means that water is being sent astern 
—then the screw would advance like a bolt in a nut. The 
resistance to rotation would still depend, other things being 
equal, on the blade’s angle or pitch; and the stresses or 
efforts may be resolved into two, one representing thrust 
and the other torque. The screw always is supposed to 





carried out by Froude on the Haslar tank. The Terrible’s 





To quote the words of the official report : 


in the market. 





propellers have more surface than those of the Powerful, 


have slip. Rankine has explained that unless a body of 
water was driven astern, the ship could not be driven 
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and he has shown why that propeller is best 
s the largest body of water astern at the 
enallest speed. Now, if we bear in mind the last two 
propositions, namely, that the effort of the engine can be 
resolved into two forces, torque and thrust, and that a 
body of water must be driven astern in order to get the 
latter, it seems clear that we have a basis for a theory 
which ought to enable us to lay down the lines of any 
propeller and predict with confidence what its efficiency 
ia rg unfortunately, this is just what cannot be done, 
and we venture to suggest that this occurs because the 
theory happens to be imperfect. We say this knowing the 
while that we shall probably raise a storm of dissent; but 
even at the risk of this we repeat that, although it is true 
that ignorance of the actual amount of thrust obtained in 
every leading case is a fruitful source of trouble and 
error, there is reason to think that the theory of the 
action of a screw is by no means so simple as may appear 
to some persons, or that the more complex views of its 
action which commend themselves to others are not really 
nearer the truth. In the first place, although it is true 
that the effort of the screw may be divided into two forces, 
torque and thrust. it must be remembered that the 
engine can take no account whatever of the latter. The 
whole effort of the steam is expended in turning the screw 
round—in a word, in overcoming the resistance to 
rotation, and. the engine in no way concerns itself with 
what we do with the rotation after we have got it. It is 
just as though a steam pump was employed to raise 
water. What is done with the water afterwards in no 
way affects the efficiency of the engine. In like manner 
the efficiency of a marine engine is only indirectly esti- 
mated by thrust. It is really and directly determined by 
the difference between the effort on the pistons and that 
brought to bear in turning the propeller round, and a 
little reflection will suffice to show that instead of 
estimating the efficiency of a propeller in terms of engine 
power, it ought to be estimated on the basis of the 
yelation existing between thrust and torque; and that 
propeller will be the best, other things being equal, which 
has the largest thrust and the smallest torque. 

But this isnot all. While it may be assumed that Ran- 
kine’s proposition is quite correct in the main, and that 
the propeller could get no thrust unless it had slip, and 
that, in a word, slip is essential, it must not be forgotten 
that extremely vague ideas exist as to what slip really 
implies. Taken quantitatively, slip is indeed at once the 
crux of the question and the despair of the intelligent 
mathematician—there are, we may add parenthetically, 
strange as it may seem, non-intelligent mathematicians— 
for slip seems to be above and beyond all law. Its 
amount no man can predict; it may be almost zero; 
nay, it may be negative, or it may rise to as much as 
30 per cent., without ostensibly much affecting the effi- 
ciency of the propeller; and we are unavoidably driven to 
the conclusion that there is another element in the whole 
affair which requires investigation. What it is may be 
best indicated by putting a question: Is it quite certain, 
after all, that no thrust could be got without putting a 
body of water in motion? Is it not conceivable that a 
fine pitch screw might be made to travel through water 
as though it were a solid, without putting it in motion at 
all? And is it not easy, indeed, to believe that such a 
screw might get a thrust, while moving water back- 
ward, the amount of which could not properly be 
calculated in terms of } mv?? If our readers bear in 
mind what happens when an oar blade is struck flat on 
water, or when a plank is thrown flatwise from a height 
into a dock, they will get a clue to our meaning, and can 
follow out the idea for themselves. It is evident that 
the propeller face has to start water astern from rest at 
full speed all at once. If the time is limited it will be 
seen that the difficulty will be great, and that, in other 
words, a small weight of water may offer an enormous 
resistance. To pursue this line of argument further 
would require more space than we can now devote to it. 
We may sum up by saying that the fact that two such 
similar ships as the Powerful and Terrible having dis- 
similar propellers, is a direct proof that the theory 
and practice of the screw propeller are still unsettled. 
We suggest that this want of finality may be due to 
defects in the received theory of propulsion and methods 
of regarding this phenomena, and we direct attention to 
two points which do not receive sufficient consideration 
perhaps: First, that the whole effort of the engine is 
expended in overcoming torque, which has no definite or 
fixed relation to thrust; and secondly, that the idea that 
thrust is measured entirely by the volume of water moved 
astern, its weight, and its velocity, although it would be 
quite true for an elastic fluid, is perhaps not quite true, or 
more correctly, is not all the truth, for a propeller working 
in an incompressible liquid such as is sea water. 
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TRADE REVIVAL. 


For the first time for two years past, ironworkers’ wages 
have this week been advanced in the North of England and 
in the Midlands 24 per cent. Herein is proof positive of the 
trade revival, which for several months past has been 
ony making itself apparent. The advances follow upon 

- accountants’ declarations in each part of the kingdom of 
the net average price obtained for the varied classes of 
yg pe iron dealt in by the ironmasters associated 
we the North of England and Midland Iron and Steel 
ages Boards respectively during the months of September 
and October last. Both these declarations show that selling 
Prices are moving upwards—a very gratifying state of things, 
and one from which anticipations of a revival still more pro- 
ae may be indulged for 1897. The net average realised 
ef ] liddlesbrough and district ironmasters in the two 
ee mentioned has been returned as £4 17s. 7d. per ton, 
ies with £4 17s. 1d. for the months of July and August; 
a red in Staffordshire the realised value is this week declared 
oe been £5 16s. 7d., compared with £5 15s. 5d. last 
mer. The individual values in the North df England, 


“pon which the net average is taken out, were :—Iron rails, 
per ton ; iron plates, £4 14s, 2d.; bars, £5 Os. 9d.; 


£4 8s. 10d, 
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and angles, £4 16s. 7d. These figures are the more reassuring 
when taken in connection with the increased output shown in 
the Cleveland returns. The total make was 29,469 tons, of 
which bars represented 14,524 tons; plates, 10,790 tons; 
angles, 3692 tons, and iron rails 462 tons. This return gives 
the best results in production for nearly four years, thereby 
fully confirming the general view of the expansion of trade. 
In the corresponding two months in 1895, and also in 1894, 
the make was something over 24,000 tons, and the previous 
highest quantity recorded this year for any two months was 
in July and August, when 24,845 tons were rolled. Another 
most unmistakable indication of trade revival this week is 
afforded in the action of the Staffordshire “ marked bar ” iron 
houses in advancing prices 10s. per ton, bringing the official 
minimum up to £7 10s. These firms, it is no exaggeration to 
say, are regarded in British iron markets abroad and in the 
Colonies as forming a correct index always of the condition of 
the iron market. When they advance prices, the values of 
mill and forge products generally in this country are accepted 
by oversea buyers as improving; when they drop prices 
exactly the opposite impression regarding British manufac- 
tured iron, no matter what its exact centre, isenforced. The 
importance of the present action in its effect upon export 
consumers in establishing their conviction of a trade revival 
is most positive. 


COAL-CUTTING BY MACHINERY. 

THERE are indications that a more extensive trial of coal- 
cutting machines is about to be made in several coalfields of 
this country, though preliminary difficulties with the miners 
are being found, In the South Yorkshire district coal- 
cutting machines have been introduced into several pits, and 
the difficulties as to rates of pay to the men with the “iron 
man,” as it is locally termed, are being slowly overcome. In 
Northumberland, in one of the largest of the steam coal 
collieries, coal-cutters have been introduced, and are being 
well worked, without opposition, as far as we learn, and 
it may be expected that there will be some attempt to 
show by experience the relative areas of the remunerative 
employment of both machines and men. In coalfields in 
other parts of the world there is a much larger use of mining 
machines. In Illinois, for instance, a very great part of the 
output of the State is that of coal won by machines, of 
which four or five kinds have been for years experimented with, 
and the area of economical use is in that coalfield tolerably 
well defined, whilst the cost of coal-winning by varied types 
of machines, actuated by different kinds of power, is generally 
known. It may be expected that in some parts of the coal- 
field of this country we shall soon have to adopt methods of 
working that are relatively cheaper, and as there is no proba- 
bility of labour being much lower, it may be assumed that 
the attention of the producers of coal will have to be more 
turned to the use of those types of machines that are found 
most suitable to the working of coal under the different 
circumstances of depth and thickness. We have been very 
lavish, and to some extent wasteful, in the winning of our 
fuel ; but there are coalfields that are now beginning to work 
towards the thin seams, and to keep up their output from 
such seams means either a higher price for the fuel or a 
lessened working cost relatively. Growing competition 
seems to lessen the likelihood of higher prices to any great 
extent, and if we are to work our thinner coal seams, there 
is thus the need of relatively less expense in so doing. 


BENZOLINE MOTOR CARS. 

WE have been told over and over again that the dangers 
incurred in many benzoline or other “light oil” self- 
propelled vehicles are purely imaginary; and that we, in com- 
mon with some others, conjured up evils which had no real 
existence. Unfortunately for a poor fitter, the accuracy of 
our views has just been demonstrated. On Monday a self- 
propelled vehicle, the property of Messrs. Mullener and Co., 
while on a journey from Liverpool to London, broke down at 
a place called Whitchurch. It was taken to a local engi- 
neering firm, Messrs. Huxley and Co., for repairs. When 
underneath the car, one of the men unwittingly turned a tap 
with his shoulder. He had a candle alight in his hand. 
Benzoline flowed from the tap, took fire, and in a moment 
the man was enveloped in flames. Mr. John Huxley and 
others succeeded in tearing off his blazing clothes, but not 
before he was very badly burned. It will be said, of course, 
that accidents occur with steam,and various other apologies 
for petroleum spirit will be heard; but two wrongs do not 
make a right, and the fact that a steam boiler may explode 
does not make it wiser policy to use such perilous stuff as 
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a useless reiteration, especially when such important dis- 
tinctions exist between the parts of a large work as are 
to be found in this one. The style of the book is, like 
that of most good I'rench works, remarkably easy and 
clear. 

The first three chapters are devoted to the details of 
construction of machinery, dynamos, motors, and trazs- 
formers, adapted to alternating currents, and condensers, 
are somewhat too briefiy included in this category. Con- 
dengers, indeed, do not seem to have engaged the atten- 
tion of the authors as much as other matters. No allusion 
is made to the important application they have received 
in long-distance telephone lines to counteract the efforts 
of the high self-induction incidental to the rest of the 
apparatus, an application which alone has rendered 
possible the Paris-London line, now a great commer- 
cial success. 

Then follow a chapter on lamps and lighting, enlarging 
more particularly on are lights, an interesting chapter 
on the direct transformation of a current of one system 
into a current of another system, and a still better one 
on distributing conductors. The influences of tempera- 
ture on their resistance and insulation, the condensing 
effect due to their armour, and the received modes of 
laying them in buildings, in the air, or underground, are 
here described, as also are the precautions for the safety 
of buildings and life, and directions for the treatment of 
those who have sustained severe electrical injuries. 

To close the volume are chapters on the various modes 
of distribution, and of central station working, and on 
practical modes of measuring various physical quantities 
by means of alternating currents, as, e.g , power and effi- 
ciency with varieties of apparatus, self-induction, phase 
difference, and the magnetic qualities of iron. This is a 
work of which we should not be surprised to see an early 
English translation. 


First Principles of the Locomotive. By Micuart REYNOLDs. 
London: Biggs and Co. 1896. Price 2s. 6d. 

Tue elementary book on the locomotive has usually 
been an unsatisfactory rudimentary book, not useful 
either to the student or to those who, without any wish 
to enter the engineering world, would, nevertheless, like 
to know enough of the inside of a locomotive to acquire 
some notion of the reason of its hauling power. To the 
general reader the schoolmaster’s elementary sketches of 
these insides not only unintelligibly differ from the real 
things they see, but they are accompanied by explana- 
tions which are not descriptions. The writing of a book 
which will carry the ordinary intelligent reader’s thoughts 
along with its descriptions, is a difficult task which few 
can master, but an engineer writing an elementary book 
on the locomotive can appeal to the teaching of a draw- 
ing of the actual thing. Mr. Reynolds is so well known 
in connection with his writings on locomotive matters 
that it is unnecessary to say that the drawings he gives 
in this little book are not mere blackboard sketches, but 
are from the working drawings from which locomotive 
parts have been made. These, with the author’s descrip- 
tions, although they are not so clear or in the easy 
sequence which is desirable, will enable the genera 
reader to acquire an intelligent understanding of how it 
is that a locomotive pulls a train. 
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benzoline instead. Once more we protest against the use by | 9s, 6d 


any but most experienced men of the light oil for driving 
machinery of any kind. We know that it can be used 
with safety under certain conditions, but these conditions 
have to be learned and their presence enforced, or we shall 
hear of so-called accidents with consequences too terrible to 
contemplate. 
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Traité Theorique et Pratique des Courants Alternatifs In- 
dustriels, By F.Loppr and R. Bovgvet. In two volumes. 
Volume II., the Practical Portion. 

Tuts work is an ambitious, but by no means unsuccessful 
attempt to present between covers all that men con- 
cerned in the employment or manufacture of alternating 
current machinery know or need know upon the 
subject. It may be matter of opinion what, upon this 
supposition, should be the limits of such a book, but the 
authors have certainly not omitted the more important 
applications of alternating currents which meet as yet 
with any considerable attention in practice. 

The book does not pretend to be anything beyond an 
honest compilation from accredited sources of informa- 
tion of most of what is at present both known and 
practical. Facts which are known, but which have not 
yet received any great practical attention, and methods 
which are practised to a limited extent only, but are not 
widely known, do not find places in this book. But all 
the arithmetical rules-of-thumb requisite for the design 
and construction of alternating current dynamos and 
motors of various types are here. Sometimes, perhaps, 
there is a little too much back reference to the earlier 
volume, the theoretical one, and in some cases the 
actual meaning of symbols is omitted. Probably in these 
latter cases a back reference is assumed; but we confess 
we think that a repetition of the meaning of signs in a 
technical work involving so many rules, is by no means 











Bicycles and Tricycles. An Elementary Treatise on their Design 
and Construction, with Examples and Tables, By Archibald Sharp, 
B.Sc. With numerous illustrations. London: Longmans, Green, 
and Co. 1896. Price 15s. 





SHORT NOTICES. 

Calvert’s Mechanics’ Almanack and Workshop Companion, 1897. 
Compiled and edited by Joseph Nasmith, A.M.I. Mech. E. Twenty- 
fourth year of publication. London and Manchester: John Hey- 
wood. 1896. Price 4d. This, as usual, contains a selection of 
tables and data and new articles, which make it a very useful 
mechanics’ almanack and workshop and office companion. 

Practical Hints for Light Railways at Home and Abroad. By F. 
R. Johnson, M. Inst. C.E., &c. London: E. and F. N. Spon. 
1896. This is a little work which may be consulted with advantage 
by those who propose to construct light railways in purely agricul- 
tural districts. The author has utilised in its pages a good deal 
of information concerning the narrow gauge Indian lines. 








MOTOR CAR NOTE. 


In the course of his address to the London Chamber of 
Commerce on Tuesday last, on motor vehicles, Major Flood 
Page said he believed that ‘‘ automotives’’ would change the 
entire face of war—that guns would be moved and all trans- 
port work be done by means of automotives, and, further, 
that there would be batteries of automotives. Two or three 
years ago they were all anxious about light railways, but who 
would put down light railways now at a cost of £2000 or 
£3000 a mile when all the advantages they could give would 
be afforded by automotives? His own belief was that what 
canals were to the farmers of Holland, automotives would be 
to the farmers of England. With regard to private carriages, 
there was no doubt that they would continue to be used. 
Horses would continue to be employed for the purposes of 
sport—hunting, &c., and probably always for the absolute 
pleasure which men took in the noble animal. For cor- 
mercial purposes, however, just as railways had promoted 
internal trading, so would automotives. The industry must 
be worked out practically by everyday experience. 
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CAR AND PIER OF THE BRIGHTON AND ROTTINGDEAN RAILWAY 


BRIGHTON AND ROTTINGDEAN SEASHORE 
ELECTRIC RAILWAY. 
On Saturday last, November 28th, an entirely successful 


inaugural trip over Mr. Volk’s new line was made by the | 
‘** Pioneer” car. The line extends along the coast between | 


Kemp Town and Rottingdean, a distance of about three miles, 
but it is laid on the foreshore at several hundred yards dis- 
tance from the face of the cliffs. We give two illustrations 





into the sea floor at distances of about 3ft. apart. It has 
taken about two years to complete the three miles, as on 
account of its position it was only possible to work at it 
during a few hours a day, the sea covering it at other times. 
The expense of the line, including the two new piers, has 
| been some £30,000, which, under the conditions, cannot be 
considered extravagant. 

The railway is under the management of a company, of 














BRIGHTON AND QROTTINGDEAN SEASHORE} JELECTRIC RAILWAY CAR 


of the novel car, one reduced from a perspective drawing and 
the other from a photograph, showing the car at high tide 
ia a depth of between 10ft. and 12ft. of water. The car, it will 
be seen, consists of a platform and saloon, capable of accom- 
modating about 150 passengers, supported at about 24ft. 
above the ground level on four tubular legs well braced 


together. The foot of each leg is formed by a box or cover, | 


containing within it four wheels. Down two of the legs pass 
two shafts, each driven by a 30-horse power electro-motor, 
and coupled to the wheels by means of spur and bevel gearing. 


Down the other two legs pass rods to actuate powerful brakes | 


acting on the wheels. The current, generated at the Rotting- 
dean terminus, is carried by an overhead wire, supported by 
telegraph poles, and is transmitted to the car by the ordinary | 
tramway “ trolley’ contacts. The maximum speed attained | 
by the car on Saturday was six miles an hour. The | 
ling. is composed of two parallel tracks, the gauge of each 
track being 2ft. 84in., and the distance between the two outer | 
rails is 18ft.,so that the car is supported on a very broad 
base, and is proof against being overturned by either wind or 
se 


a. 
The line is laid on blocks of concrete bedded and mortieed 


| it a large number of fire-tubes of rather large diameter. Each 


| space being left between the two. The outer tubes are con- 





which Mr. Bleackley is the chairman, and Messrs. Magnus 
Volk and St. George Moore the engineers. The excellent 
working of the line constructed as it has been without any 
precedent from which data might have been collected, 
reflects great credit on these engineers. It is hoped that the 
new railway will prove an additional source of attraction to 
Brighton visitors. 








THE EDGAR BOILER. 





THE accompanying cut represents a new American vertical 
boiler, several of which have been erected on the other side 
of the Atlantic, and are, we understand from the reports 
handed to us, giving considerable satisfaction. The boiler, 
it will be seen, consists of an outer shell containing within 


tube is surrounded by a second tube, a free annular water 
siderably shorter than the inner, and a few inches above 


them is placed a solid disc, or priming plate, which, bein 
smaller in diameter than the shell, leaves a space all roun 
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by which the steam enters the steam space. With; 

fire-tube there hangs a bafile of Sesaheer oh a Paste iar 
mately with the tops of the outer or circulating tule 
should be noted that a deep mud-leg is formed by the rig B 
the furnace crown. The arrows indicate the circulation . 
the water in this boiler, the motion is very rapid, and feces 
advantage of carrying mud and sediment from the cent; ; 
the crown to the outside, where it descends into the mud. S 
and is easily removed. A model which we saw at at 
showed this action very clearly, and contrasted it was 
boiler in which no circulating tubes were used, ang in 
which the mud was distributed over the crown with a _— 
dency to pile up in the centre. It is claimed by the inventoy 
that the baffle in the fire-tubes causes a considerable eco : 
misation of the fuel by restricting the outflow of the hot aan 
and the ebullition round the upper part of the tubes is un. 
doubtedly increased by the presence of the bafilo. We in 
the following figures from the report of a trial of a 1000-ho : 
power Edgar boiler in the plant of the New York ieee 
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THE EDGAR BOILER 


Company, Dey-street, New York. The fuel used was anthra- 
cite, No. 1 buckwheat, and was burnt on a St. John wite 
mesh rocking grate. With a natural draught of lin. of water 
37°88 Ib. of coal were consumed per hour per square foot of 
grate, giving an actual evaporation of 10°161 Ib. per lb. of 
coal. The average gauge pressure was 85 lb. per square inch. 








Kina’s CoLLeck, Lonpon.— On November 24th, at a general 
meeting of the above Society, Mr. J. T. Tolmé read a paper on 
‘‘ Aérial Navigation.” After giving a short account of the earlier 
attempts at flight, Mr. Tolmé continued with a history of balloons, 
giving accounts of some voyages and details as to the cost. The 
methods of directing and propelling them by engines or by studying 
the air currents were next descri Mr. Tolmé then gave an 
account of the recent experiments with wings, and also a descrip- 
tion of Maxim’s and Langley’s atrial hines, and terminated his 
paper with a description of military balloons and ballooning. 
NatIonaL ART Competition.—The National Competition works 
of Schools of Art and Art Classes, after having been exhibited in 
three provincial towns in England and in Dublin, have been re- 
arranged at South Kensington in the same place in which they 
were exhibited last August. The works to which gold and silver 
medals had been awarded during the previous eleven years are 
shown in the adjacent room. A collection of drawings from 
elementary schools is also exhibited, each school being represen 
by the whole number of drawings executed at its examination. In 
selecting the schools consideration has been given to the desirability 
of showing the drawings from small and only partially equipped 
schools as well as those which are large and well equipped. Besides 
the above, a representative series of the exercises worked by 
candidates sitting at the annual local art examinations in 1896 is 
shown. These, which are done within strict limits of time, are 
perhaps even more full of meaning and interest than the more 
finished drawings and models executed during the school year 
which are entered for the National Competition. With each set 
of’ worked papers the paper of questions is given, as well as the 
number of candidates who sat for examination and the awards. 
The premiated works of this year’s National Competition come 
from 104 towns in all parts of the kingdom. An opportunity !* 
thus afforded for studying the outcome of the grants for art 
teaching made by the Department in a more complete manner than 
has ever occurred before. The exhibition will remain on view unti 
the 10th January, 1897, and is open free daily from 10 to 4 in the 
galleries to the south of Imperial Institute-road. The entrance, 
— is the same as that to the science collections, is in Exhibition 
road. 
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OIL SEPARATOR, FEED-WATER HEATER, AND SOFTENER 


THE ECONOMIC STEAM APPLIANCES COMPANY, SCARBOROUGH, ENGINEERS 
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BAKER’S OIL SEPARATOR, FEED-WATER 
HEATER, AND SOFTENER. 


Tue form of apparatus which is capable of thoroughly 
separating oil, grease, and dirty water from exhaust steam 
ought to be equally efficacious in separating water from 
live steam. Exhaustive trials have been conducted at 
Sibley College, Cornell University, U.S.A., on six of the 
best known forms of this class of apparatus, and during 
the trials it was demonstrated that to produce the best 
results in separators it is necessary to break up the 
main current of steam into several minor channels, 
to change the direction of these minor currents, and 
to provide in the separating chamber corrugations or 
ducts, for immediately leading away the deposited water or | 
grease, in order to keep it from contact with the incoming 
steam, which might otherwise re-absorb, or carry forward in 
suspension, a certain portion of the grease or impurities 
previously extracted. 


The separator, of which we give above two illustrations, 





accomplishes, it is claimed by the inventor, Mr. Baker, 
Huntriss-row, Scarborough, the conditions named, even 
more completely than the examples of which trials 
were made. In this pattern, the live or exhaust steam 
upon entering the separator, instead of being caused to 
impinge upon a ‘dead wall,” or flat baftling surface, 
Immediately opposed to its course, as is the case in most 
Separators, is allowed to expand in a clear space left for that 
urpose, and is then divided into numerous smaller currents, 
etween rows of vertically-placed angle-irons, in the chan- 
nelled surfaces of which the water and grease are deposited, 
Which then pass downwards through a false bottom to the 
Well of the separator, quite out of contact with the passing 
current of steam. The contents of the well are discharged 
continuously, or when necessary, by a drain pipe or small 
pump. This form of separator is specially applicable to 
quick-running engines, to long steam pipes, and generally to 
prevent water from entering cylinders, or grease from entering | 
boilers or condensers. | 
y+ Special form of oil separator for marine engines is also 
illustrated’ in Figs. Aand C, in which the rows of angle 
irons for arresting grease are arranged horizontally, the | 
deposited grease and water flowing from the ends of these | 
oe and gravitating to the covered well or lower part on 
the separator, from whence it is led away to a cistern, or | 
ejected by a small pump. 
é The exhaust steam economiser and water softener is in 
wi ee form a combination of the oil separator, the | 
sume heater, and a lime depositing tank, and is designed to 
Mise purified exhaust steam for heating and’ softening | 





fsed-water, the heating process liberating a great portion 
of the lime contained in the water. The steam is brought 
into actual contact with the water to be heated, 
which is injected into the heating chamber in finely 
divided spray issuing from a perforated tubular ring. 
The water, after being intimately mixed with steam gravi- 
tates over a series of cones and tapering dishes. The 
carbonate of lime is liberated in an insoluble form, and 
is deposited in the tank below the heater, in which a special 


arrangement of partitions and pipes, shown in theillustration, | 


insures, it is claimed, the complete separation of solid 
matter. It is not claimed that sulphate of lime is deposited 
in this apparatus, unless soda be employed, but without using 
any form of chemicals, the nature of the lime remaining in 
the feed-water is so changed, probably by the withdrawal of 


its plastic ingredients, that no adherence of the deposit | 0 
| as an essential part of the life-saving equipment on board 


occurs, there is no actual incrustation of the boiler, and the 


small quantit: 
boilers is powdery or soft, and easily removed by brush or 
scraper. At the Irton pumping station of the Scarborough 
Waterworks, the boiler feed - water passing through this 
apparatus is supplied to the boilers at a temperature of 
210 deg. Fah., and one man is now able to clean out one 





pared with the quantity used with cold boiler feed, is esti- 
mated at from 20 to 30 per cent., and a large volume of 
boiling water is produced for washing and manufacturing 
purposes. 

The inventor is Mr. W. J. Baker, C.E., of Scarborough, 
and the proprietors of the patent are the “‘ Economic Steam 
Appliances Company,” of Huntriss-row, Scarborough. 








CORRUGATED METALLIC LIFE-BUOYS. 


CorRUGATED metallic life-buoys, having the exact size and 
general shape of the ordinary cork and canvas buoys, but of 
very special construction, which were approved of last year 
by the Board of Trade, are now receiving extensive adoption 


many of the most important channel, river, and 
ocean-going steamers. These corrugated buoys—- 
an illustration of which is given herewith—are 
the patent make of Messrs. Joseph Sankey and 
Sons, stampers and plate-workers, Bilston. 
They are made, by special machinery, of corru- 
gated copper in two halves, the joints being fitted 
“he and she,” firmly clenched together and 
thoroughly brazed, making the joints as strong as 
any part of the metal. As thus made, the 
metallic buoys are impervious to the effect of 
weather, climate, or sea water, and are practi- 
cally indestructible. They are of great strength, 
to resist puncture or abrasion, and cannot be 
broken by the action of the waves. A man can 
be hauled on board without the least danger of 
their breaking, as a cork buoy is apt to do. 
They remain in perfect condition even after being 
twelve months in the water, and, in fact, will 
last as long as a ship, whilst cork buoys require 
renewing every few years. The ordinary cork 
buoys generally in use, although to all appearance 
solidly and substantially made up, are not very 
long in getting worn through or pierced, and 
as a result saturated with water, thus impairing 
their buoyant character, and rotting the substances 
of which they are made. A special feature of 
these new buoysis that each is provided with a patent 
rack or holder, with automatic release arrange- 
ment, so that in the event of a vessel foundering 
the buoy will automatically detach itself—a point, 
it will be felt, of no inconsiderable importance. 
Amongst the companies who have adopted the buoys 
the foliowing may be named :—The Ocean Steamship 
Co., the Great Western Railway Company’s 
Channel steamers, the Irawaddy Flotilla Com- 
pany, the Caledonian Steam Packet Company, 
Ld., the Liverpool, Brazil, and River Plate S. N. 


of solid matter found when cleaning the | Co., the Russian Steam Navigation Co., &c. 








Tue Clyde, Belfast, and North of England Engineers’ 
Federation has forwarded its proposals to the men’s representa- 


as ; é | tives. It is understood that the masters offer one farthing advance 
boiler in little over a day after three months’ day and night per hour, but refuse to reduce the weekly hours from fifty-four 
steaming, whereas that operation formerly occupied three or | to fifty-three. They, however, propose to remedy some individual 
four men nearly a month. Where exhaust steam is available, | grievances. It is expected that the men will accept the offer. The 
the saving of fuel effected by using this apparatus, as com- | arrangement is to last six months, 
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RAILWAY MATTERS. 
THE railway mileage open for traffic in the Ottoman 
Empire at the beginning of August last was 2423 miles. 
Ar the last meeting of the Paris Muncipality the 
Metropolitan Railway Committee reported in favour of six electric 
lines, one metre in gauge, including a direct line across Paris from 


the Porte Maillot to Vincennes,and a circular line passing by the 
outer boulevards. The report will be discussed at the next sitting. 


TuE Swiam tunnel, on the Transcaucasian Railway, is 
located at an altitude of 1120 metres (3674ft.) and is 3963 metres 
(2°4 miles) long. It has been completed in four years. The average 
advance in twenty-four hours was about 54 metres, which, accord- 
ing to Uhland’s Wochenschrift, is a record in the construction of 
long tunnels. 


Tue record of train accidents in October in the United 
States, according to the Railroad Gazette, includes 72 collisions, 
62 derailments, and 7 other accidents, a total of 141 accidents, in 
which 49 persons were killed and 89 injured. These accidents are 
classified as follows :—Collisions: Trains breaking in two, 13 ; mis- 
placed switch, 6 ; failure to give or observe signal, 3 ; mistake in 
giving or understanding orders, 6 ; miscellaneous, 21 ; unexplained, 
23 ; » bas 

A currous defect has been discovered in Buda-Pesth’s 
underground railway. There are not enough ventilating apertures 
in the tunnel, and the trains rushing through it compress the air 
in it like that in the tube of a Zalinski pneumatic gun. On some 
occasions the cars are said to have beeu lifted from the track and 
the passengers have been almost suffocated. One stretch of tunnel, 
two miles long, has only a single ventilating aperture, making it 
almost an air-tight compartment. 


THE receipts of the German State Railways were for 
October of the present year :—Passenger traffic, M. 33,765,567, or 
M. 2,362,483 more than during the same month last year; goods 
traffi:, M. 92,569,983, or M. 6,644,359 more than last year. From 
1st of April till the end of October of the present year receipts of 
passenger traffic amounted to M. 222,465,428, or M. 12,578,148 
more than for the corresponding period last year, revenues of goods 
traffic being M. 469,526,373, or M. 27,757,656 higher than last 
year. 


THE Great Western Railway authorities have been 
investigating an outrage which cecurred near Slough on Saturday 
night last. The 5.45 dining car express from Paddington to 
Bristol, which runs to Swindon without stopping, was travelling at 
a great speed between Langley and Slough, when it narrowly escaped 
being thrown off the line, some malicious person a 
a piece of timber about a foot square and 12ft. in length between 
the rails. The locomotive dashed into it, damaging its machinery, 
tearing up portions of the line, and carrying the timber a con- 
siderable distance. 


Tuomas MELLING, an engine-driver with an interesting 
history, has died at Eccleston, Lancashire. He is credited with 
having driven the engine of the first express newspaper train 
between London and Birmingham, and in 1858 he drove the first 
train across the desert between Cairo and Suez. On a special 
occasion he accomplished the journey, 131 miles, in two hours and 
twenty minutes, without a stoppage, for which he was presented 
by the mother of Mahomed Said Pasha, Viceroy of Egypt, with a 
handsome and richly-chased gold watch. In 1859 Melling brought 
Livingstone across the desert. 


Tue three electric locomotives of the Baltimore and 
Ohio Railroad tunnel line, at Baltimore, O., will soon be used to 
handle the passenger trains as well as the freight trains, according 
to the Railroad Gazette. The overhead conductors are being ex- 
tended three-quarters of a mile northward—to the new Mount 
Royal Station—and 1500ft. southward, to obviate the necessity of 
using steam ‘‘pusher” engines on the tunnel approaches. The 
electric engines are giving good satisfaction, and the maximum 
load hauled so far has been a train of 41 loaded freight cars with 
two locomotives not working. The electric power plant is now 
being used not only to furnish the power for the tunnel locomotives 
but to run 180 street cars of the Baltimore Traction Company, and 
also to furnish a large amount of light. 


A COLLISION occurred on the Glasgow and South- 
Western Railway at Main-street Station, Glasgow, on Saturday. 
The Greenock express, due at St. Enoch’s Station at 5.17 p.m., 
ran into a train of twelve empty carriages waiting at Gorbals 
Junction to get admission to St. Enoch’s. By a mistake the 
Greenock express had been allowed to go on to the Gorbals section 
before intimation had been received by the pointsman that the 
empty train had passed that section. The buffers of the Greenock 
engine broke into the guard’s van, but the guard escaped with a 
few bruises, The next two carriages were partially telescoped, 
The engine driver and fireman of the express train were injured 
about the legs by falling coal, and the collision also caused slight 
injuries to a few of the passengers of the express. 


CuosE by, and indeed looking like a part of, the new 
works of the London, Brighton, and South Coast Railway, between 
South Croydon and Coulsdon, is the new embankment of the 
Chipstead Valley Railway, guing off in a long curve to the right. 
This small private company is building a single-line railway, 
branching from the Croydons and going by way of Chipstead to 
Walton-on-the-Hill, and destined, it would seem, to go on at no 
distant date to Epsom, thus to cut up the Derby traffic of the 
Brighton and South-Eastern lines. It will afford almost as ready 
access to the race-course as the present Epsom Downs station, and 
will bring within the suburban area those retired villages and 
hamlets of Woodmansterne, Chipstead, Walton-on-the-Hill, and 
Hedley-on-the-Hill, that have until now been known only to the 
curious cyclist or pedestrian in the byeways and leafy lanes of 
Surrey. Such progress has already been made with the line that 
it should be ready for opening by next autumn. 


THE usual return of accidents and casualties reported 
to the Board of Trade by the several railway companies in the 
United Kingdom during the six months ending June 30th, 1896, 
has just been issued asa Blue-book. During the period under 
notice two passengers were killed and 54 injured from accidents to 
trains, rolling stock, permanent way, &c., as compared with none 
killed and 121 injured in the corresponding period of 1895, and 
33 passengers were killed and 550 injurediby accidents from other 
causes, as compared with 33 killed and 306 injured. Of servants 
of companies and contractors 203 were killed and 1848 injured, as 
compared with 221 killed and 1351 injured in the corresponding period 
of 1895. OF those classed as ‘‘other persons,” including persons 
passing over level crossings, trespassers, and suicides, 231 were 
killed and 159 injured, as compared with 224 killed and 117 injured 
in the corresponding period of 1895. By accidents which occurred 
on the companies’ premises, but in which the movementof vehicles 
used exclusively upon railways was not concerned, 38 persons were 
killed and 5155 injured. The total number of personal accidents 
reported during the six months is given as 507 persons killed and 
7766 injured. A note is added stating that there can be doubt 
that the number of returns of injuries to servants received by the 
Board of Trade has been considerably affected by the order 
recently made by the Department regarding the mode of making 
such returns. Before that order was issued some companies appear 
to have reported accidents of gravity only, whereas now all acci- 
dents are ordered to be reported which prevent a servant injured 
from being employed for five hours on his ordinary work on any 


; safe limit. 


NOTES AND MEMORANDA. 


Ir is stated that platinum has been found in consider- 
able quantities in New South Wales, ‘running from traces to 
3 oz. per ton.” 


A Society of Arts silver medal has been awarded to 
Mr. W. J. Dibdin, F.C.S., for his paper on “' Standards of Light,” 
read before the Society last session. ‘he paper described experi- 
ments made with a new burner, which is a modification of Mr. 
Vernon Harcourt’s pentane standard, 


In a paper recently read before the Paris Academy of 
Sciences on ‘‘The Influence of Magnetisation upon the Electro- 
motive Force of a Thermo-couple, of which Iron is one of the 
Elements,” by MM. U. Lala and A. Fournier, it was stated that a 
diminution of the electro-motive force was observed to take place 
when the couple was placed in a strong magnetic field. 


Tue Electric Lighting Committee of the Portsmouth 
Corporation proposes to reduce the price of the Board of Trade 
unit after Christmas by 4d., bringing it down to 44d. We also 
have it on the authority of the Electrician that it is proposed to 
follow the example of Bradford, and give away glow lamps to 
customers at the rate of one lamp for every fifty units consumed. 


THERE is an oil whichis used by some electricians for in- 
sulating bare resistance coils. It iscolourless, tasteless, odourless, and 
seems to possess all properties in the negative sense, save only that 
of being an excellent insulator. Those who use this oil do not know 
its name, it is difficult to procure—there is a mystery about it. It 
is whispered that it exists chiefly for the benefit of pastrycooks, 
who use it asa ‘‘substitute” for butter. So, says the Electrivian, 
we heard at the British Association at Liverpool. 


M. ALPHONSE BgErGET recently described a method of 
studying the expansion of liquids by means of photography. Two 
balances of equal sensibility, with their planes of oscillation at 
right angles, carry two weight thermometers, one containing the 
liquid under examination, and the other mercury. A ray of light 
is reflected from two mirrors, one on each beam, and this records 
on a sensitive plate a curve analogous to Lissajou’s figures. This 
curve is the graphical representation of the expansion of the 
liquid, 

THE weekly return of births and deaths in London and 
in thirty-two other great towns, issued by authority of the Regis- 
trar-General, states that the deaths registered last week in thirty- 
three great towns of England and Wales corresponded to an 
annual rate of 19°3 per 1000 of their agg te population, which 
is estimated at 10,846,971 —— in the middle of this year. The 
death-rate was highest in Wolverhampton, being 33 per 1000, and 
lowest in Oldham and Halifax, where the rate was only 14‘2 and 
14°3 respectively. 

Mr. K. Isuruta. of the Tokyo Mathematico-Physical 
Society, recently read a paper on ‘‘ The Magnetisation of Iron 
Wires traversed by Electric Currents.”” The paper was illustrated 
by diagrams showing the changes which take place in the curves 
of magnetisation, of susceptibility, and of cyclic magnetisation 
when currents of different strength are passed through the wire. 
The author finds that the effects are the same in whatever 
direction the current is passed through the wire, in this respect 
differing from a result previously obtained by Prof. C. G. Knott. 


Some interesting statistics showing the rapid develop- 
ment of electric tramways during the past year are given in the 
Journal des Transports, the number of lines in working order having 
increased from 70 to 111, while the total length of lines has gone 
up from 4374 miles to 564. Germany heads the list with a total 
length of 255 miles and 857 motor cars, France being second with 
825 miles and 223 vehicles, while England is third with 67 miles 
aod 168 cars, Switzerland coming fourth with 294 miles and 86 
cars. Bulgaria and Denmark are the only countries which have 
no line with electric traction. Of the 111 lines now being worked, 
91 are driven by wires overhead, while nine have a central rail, 
eight accumulators, and three an underground current, 


A FLYING machine, somewhat similar in principle to 
that designed by Otto Lillienthal, is being experimented on by 
Herr A. Stentzel, of Altona, Germany. The imitation of the flight 
of a bird is aimed at; the wings have a spread of about seven 
yards, and their surface is eight and two-fifths square yards, They 
move through an angle of 70 deg., and are curved according to 
a parabola in the proportion of | to 12, The machine weighs 
75 lb., and is driven by an engine invented by Stentzel. Com- 
pressed carbonic acid gas is employed as a motive agent. With a 
pressure of five atmospheres 1-horse power is obtained, and by 
Increasing the pressure to seven or nine atmospheres the motor 
may be made to yield 2 or 3-horse power respectively. It is stated 
that the speed of the engine can be readily controlled so that the 
machine will fly at varying velocities. 


Ar the final meeting of the British Association Local 
Committee, held in Liverpool on Monday last, the final report of 
the executive said that the attendance, though not so great as in 
Manchester or Newcastle, was 3181, and the amount of money 
available for grants to committees for the adv t of sci 
was greater than had been known for a number of years. The 
average attendance for the last ten years had been 2209, and the 
average amount of money distributed in grants £1062, while at 
the recent meeting the amount of money distributed was £1355. 
It was usually considered that a British Association meeting cost, 
roughly, £1 per head, but the Liverpool meeting cost only £2625, 
The balance in the treasurer’s hands was about £980, which the 
committee advised should be invested, and the income therefrom 
paid to the Liverpool Marine Biology Committee for use in the 
publication of scientific proceedings and the prosecuting of 
scientific research. 


Art the last meeting of the Physical Society, Mr. Bryan 
read a paper, by himself and Dr. Barton, on ‘“‘ The Absorption of 
Electrical Waves along Wires by a Terminal Bridge.” The 
authors employ, for the generation of the oscillations, an arrange- 
ment of the same description as that used by Bjerknes, the waves 
being propagated along two parallel wires about 116 metres long. 
In order to measure the waves, they use a small electrometer with 
an uncharged needle. The resistances employed to form the 
bridge consist of pencil marks on ground glass. Bridges of three 
resistances have been examined, one having, as nearly as may be, 
the resistance necessary, according to Heaviside’s theory, to give 
complete extinction of the reflected wave, and, of the others, one 
was of higher, and the other of lower resistance. In each case, 
says .Vature, the results confirm the theory, and it is thus experi- 
mentally proved that by using a bridge of this description the 
reflected train of waves can be completely extinguished. 


Messrs. Harotp GRIFFING AND S. J. Franz have 
recently contributed an article to the Psychological Review on the 
physical conditions of fatigue in spoting and tbe best means of 
avoiding it. From their experiments, the authors conclude that 
the size of type is the all-important condition of visual fatigue. 
No type less than 1‘5 mm. in height should be used, the fatigue 
increasing rapidly even before the size becomes as small as this. 
The intensity of illumination is apparently of little consequence 
within the limits of daylight in well-lighted rooms. Very low 
intensities, less than from 5 to 10-candle metres, are sources of even 
greater fatigue than small type, and 100 c.m. may be considered a 
White light rather than yellow light should be used 
for artificial illumination. The form of type is of less importance 
than the thickness of the letters. White paper should be used, 
though it is possible that the greater amount of light reflected 
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MISCELLANEA. 


Tue United States Navy now contains 110 veggels f 
all classes ; of these 30 are armoured, including eight battleshine 
two cruisers, one ram, six double-turreted monitors, and 13 sin 
turreted monitors, Three other battleships are under constructys, 
There are now in commission 25 new steel cruisers, with 16 — 
and wooden cruisers. 


TxE new steamship line which the Japanese Cioyerp. 
ment is establishing between the Black Sea ports and Japan yj) 
begin its operations next spring. The line is to be named th 
Eastern Ocean Steamship Company, and will have sixteen steamers 
running Letween these ports. According to the 7imes, six of ian 
have already been ordered in England, and: must be finished j, 
time for the opening of the service in April. ? 


Tue Town Council of Maidstone have sent a cordial] 
invitation to the Royal Agricultural Society of England to yisi; 
that borough in 1898, The Society’s Show has not been held jn 
Kent since 1860, when Canterbury was visited. Earl Stanho 
Lord Lieutenant of the county, has been asked to co-operate with 
the Town Council, and steps are being taken to raise the necessar 
guarantee fund. 4 


Tue returns from the shipbuilding firms on the Wear 
for the eleven months just concluded show that this has been the 
most prosperous year in the history of Wear shipbuilding, Eighty. 
one vessels have been launched, representing a total output of 
201,604 registered tons. There are a good many vessels to be 
launched during December, and there is no doubt that the previous 
record of 217, tons in 1889 will be easily beaten, 


Tur invention of Mr. Holden, superintending engineer 
on the Great Eastern Railway, for using oil fuel, is to be tried in 
the Navy. According to the Army and Navy Gazette, the torpedo. 
boat destroyer Surly is at present in dockyard hands at Portsmouth 
having steel tubes substituted for her copper tubes, and while the 
work is in hand the two after boilers are to be adapted for oil 
fuel, and will be tried in comparison with the two forward boilers 
which are to consume coal fuel, 


THERE was a slight increase in the pig iron production 
of the United States during the latter part of October. ‘The pro- 
duction reached a minimum in September, there being at the end 
of that month only 130 furnaces in blast throughout the whole 
country, with a weekly capacity of only 112,728 tons. This was a 
considerable decline from August 31st, when 145 furnaces were in 
blast, with a total weekly capacity of 129,500 tons. On November Ist 
there were 133 furnaces in blast, producing 124,077 tons weekly. 
The Railroad Gazette says the indications are that during the 
month of November the increase of production will be much more 
marked, owing to the large number of plants which are beginning 
to show an increased activity, many additional furnaces having 
already been blown in. 


Tue torpedo boat destroyers, Bruiser and Banshee, 
stationed at Malta, go out daily for four hours’ instructional steam- 
ing for five days each week. The Bruiser during the trip from 
Korysto Bay had an accident to one of her boilers. One of the 
tubes, which had previously split and been plugged up, again gave 
out, filling the stokehold with steam, the furnace door either being 
blown open or was open at the time the accident occurred. The 
men managed to leave the stokehold, fortunately, without injury, 
after putting the fan on, and the fires were put out with the 
drencher, assisted with the hand pump worked on deck. The in- 
cident, says tho aval and Military Record, showed up a bad 
point as well as a good one in this class of boat. The undamaged 
boiler emptied itself into the damaged one, but steam was imme- 
diately raised in the other boilers, which had not been lit up at 
the time of the accident, and the Bruiser, with the Banshee in 
company, was soon able to catch up the fleet. 


A REMARKABLE and serious explosion occurred during 
some rocket experiments at Eastney recently. In order to test a 
new Elswick mounting for a war rocket over a range of adequate 
length, Lieut. J. F, Murray-Aynsley, the experimental lieutenant, 
and party proceeded with the rocket from Whale Island to East- 
ney. Immediately the rocket left the tube the charge exploded 
in a backward direction. The party were standing in a group, 
and all had their clothing burned, while Lieut. Murray-Aynsley 
was seriously hurt in the face and legs. Mr. Payne, gunner, was 
so burned on the face that he is likely to be permanently dis- 
figured, and Chief Petty Officer James, who was at the breech and 
fired the rocket, was the most. seriously injured. Two men were 
slightly burned in the face, and one man escaped practically un- 
injured. The cause of the premature explosion has not been 
ascertained, but we understand that all those who were present 
at the trial are experienced hands, and are mainly employed in 
carrying out gunnery experiments, 

THE secretary of the New Decimal Association has 
received a communication from the Foreign-office as to the 
adoption of the metric weights and measures in Egypt. On the 
invitation of her Majesty’s Agent and Consul-General at Cairo, 
the British Chamber of Cammeees at Alexandria considered the 
question, and the unanimous opinion of the committee was that 
the adoption of the metric weights and measures in the United 
Kingdom would be of advantage to British traders in Kgypt. 
Lord Cromer, in forwarding the report to the Foreign - office, 
remarks that a very general opinion undoubtedly exists in Egypt 
that British trade with that country would benefit by the adoption 
of the metric system of weights and measures, and adds that the 
compulsory introduction of the metric system was strongly urged 
upon the Egyptian Government some years ago, when it was held, 
and in the opinion of Lord Cromer wisely held, that so brusque 4 
change was to be deprecated. On the Egyptian railways, how- 
ever, and in fact wherever there are Government weighing 
machines, the metric system has been adopted, and it is hoped, 
says the Times, that it will thus gradually take root throughout 


Egypt. 

Tue well-known Clock Lighthouse on the south shore 
of the Firth of Clyde “ee Dunoon, has just been equipped 
with an important installation of siren fog signalling plant of the 
most approved modern type, and final trials are being made this 
week, The value of the Clock Lighthouse to navigators in fog and 
darkness was considerably enhanced in 1874 by the introduction of 
fog signals worked by steam. A signal of two steam whistles of 
different pitched notes was introduced, the distinction having been 
decided on so as to avoid confusion with the whistles of steam vessels 
and locomotives, ‘I'he delay entailed in getting up steam in the event 
of sudden fogs and other considerations has led the Clyde Light- 
houses Trust, on the suggestion of their engineers, Messrs, Stevenson, 
of Edinburgh, to introduce more approved apparatus, comprisin 
sirens working by compressed air, compression being effecte 
by the employment of oil engines, During the past twelve 
months or so the work connected with preparing the plant 
and the requisite housing for it has been proceeding, and 
this week the final test of the installation throughout a 
period of seventy hours’ continuous opération is being — 
The plant comprises a 5in. and Gin. siren of Messrs. Steren at! 
Struthers’ make, Glasgow, fitted in a special siren tower erecte 
near the edge of the sea in front of the lighthouse proper. Adjoin- 
ing it is the engine-house some 27ft. by 22ft., and ad jacent tojit pa 
air reservoir supplied by oil engines of the ‘‘ Campbell” type j 
the Campbell Gas Engine Company, Halifax. The pressure © 
the air in the reservoirs for actuating the sirens is 20 Ib. per square 
inch, and there are three oil engines, one of which is intended as : 
“stand by” engine only, The new arrangements of signals wi! 
be four blasts of two seconds’ duration each—high-low, high-low 
notes—with nearly two and a-half seconds between the blasts every 








one of the three working days next after the accident. The result 
is that a much larger number of returns have been received. 





from pure white paper may cause some fatigue. Additional 
‘leading ” or spacing between the lines is also recommended, 
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THE FAUN FOLDING BICYCLE. 


s considered by many people more than probable that 
means can be devised for rendering bicycles more 
casily handled by railway officials, and if they can be made 
to occupy less space during transit, large concessions in the 
way of reduced charges for carriage by rail will ensue. With 
this object numerous attempts have been made to improve 
the safety bicycle, and probably the best is that of the Faun 
Folding Cycle Company, Limited, of Bishopsgate-street 
ithin, E.C. 

ag ee devised by this firm is shown very clearly in 
the accompanying engravings—Figs. 1, 2, and 3. The frame 
of the machine here shown is constructed in two distinct 
arts, which are connected by a stout hinge, so that by 
removing a strong hollow pin, the front half of the machine 
may be bent back so that the front wheel lies against and 
parallel with the back wheel, while the handle bars are also 
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THE FAUN FOLDING BICYCLE 


hinged, and can be turned down into the position indicated 
in Fig. 3, after simply removing a bolt on the top. 

A machine which we have had an opportunity of inspect- 
ing, and which our interested readers will be able to observe 
for themselves at the ag prec | National Show at the 
Crystal Palace, loses little if anything in point of rigidity, 
an essential feature, while only a comparatively slight addi- 
tional weight is necessitated. Although our illustration 
shows a convertible gentleman’s or lady’s bicycle, it 
will be understood that the folding principle can readily be 
applied to any type of machine. 








GQOLD MINING IN BRITISH COLUMBIA. 


_ Dvurine the past summer there has been a great deal done 
in prospecting for and developing the gold deposits of British 
Columbia, and the Canadian Pacific Railway has had a 
special mining engineer engaged in investigating the various 
districts, with a view to selecting the most desirable location 
for a line across the southern part of the province, south of 
main line, and crossing the range by the Crow’s Nest 
ass, 

Not only are the land deposits being opened up, but the 
gold-bearing gravels of the river beds are being dredged and 
treated. A plant of this kind has recently been built by 
Beatty and Sons, manufacturers of dredging and mining 
machinery, for the Beatty Gold Dredging and Mining Com- 
pany, for use in its claim at Boston Bar on the Fraser River, 
near North Bend. This plant consists of a dipper dredge, 
with a special hydraulic dredging sand pump, a grizzley and 
sluice-box, on a deck scow, anda dump scow. The dipper 
will take up the sand; gravel, and stone from the bed of the 
Tiver, and deposit them on the grizzley, where the sand and 
gravel smaller than two or three inches, with the gold, 
pass through into the sluice-box, and the larger stones pass 


off the grizzley into the dump scow. This scow is taken | 


when full and dumped where the material will be out of the 
way of the dredging. The pump is used for supplying water 
to wash the sand and gold off the stones through the grizzley 
into the sluice-box, where the gold is separated by plates, 
tiffles, and quicksilver. The pump will take more or less 
sand and gold, as is found to work to the best advantage ; or 
Where there are few stones, or none but what will pass 
through the pump, they can use it alone, if they find it best 
to doso. However, it is not anticipated that this will be 
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done, for it is believed there are too many stones to allow a 
| pump to work to any advantage, which is the cause of the 
failure of most of the hydraulic dredges so far tried in that 
country for gold mining. This will be the first regular 
dipper dredge ever used in British Columbia for this purpose, 
and it is anticipated it will be successful, as far as taking up 
| the material and separating the sand and gold from the 
| stone is concerned. Ofcourse the saving of the gold depends 
| upon the sluice-box, which may require some modifications 
to suit the conditions that are met with there. The dredge 
is provided with anchors, wire cables, and warping drums for 
moving herself about in the strong current of the river at 
| this point. The plant was ready to do some work this 
autumn, but did not get the length of time anticipated, 
owing to the water not going down in the river as early as 
usual by one month. This prevented starting work on the 
bull. 

During the summer Mr. P. A. Peterson, chief engineer of 
the Canadian Pacific 
Railway, made a visit 
to this district, and 
made the following 
statement :—‘ The great 
drawback is lack of 
communication. The 
miners need coke for 
smelting purposes, and 
this they have not got. 
The country is moun- 
tainous, the distances 
t> be travelled are long, 
and the rates of trans- 
portation are high. I 
know of one case in 
which coke wasimported 
from England. I men- 
tion this to show what 
faith there is in the 
outcome of the gold 
mining in British 
Columbia. One saw 
iron pipes and all sorts 
of material piled up at 
the railway stations, 
saw heavily laden 
wagons at every turn, 
saw every indication of 
serious work with the 
one end_jin view of deve- 
loping these great indus- 
tries. The notable 
thing about the gold 
mines of British Colum- 
bia is that they are not 
confined to one section 
er area, but are scat- 
tered over the country 
for hundreds of miles. 
What is needed is a 
railway through the 
Crow’s Nest Pass, 
which would tap the 
finest coal - producing 
region in the world, and 
by means of which the 
miners could get their 
coke, which is indispen- 
sable, and the lack of 
which causes them at 
present to labour under 
serious difficulties. The 
lack of such a road 
retards a development 
which would be remark- 
able if all the neces- 
sary facilities were pro- 
vided. But that so 
much is being done 
without these facilities 
is a proof that there is a 
well-grounded faith in the future of the province. The 
Canadian Pacific Railway has always been favourable to the 
idea of building this road, but of course it is also a matter for 
the local and Dominion Governments to interest themselves 
in. The long haulages, the high rates of transportation, and 
the difficulty of obtaining coke are bound to have their 
retarding effects, although, as I say, with such facilities as 
exist, remarkable energy and enthusiasm are being shown. 
The railway company would need assistance in such an 
undertaking. The Dominion Government has given sub- 
sidies to railways which are of general benefit; and itis not 
too much to say that such a railway as I have mentioned 
would be in the nature of a national benefit, leading, as it would, 
to the rapid opening and development of the province.” 











OIL TRACTION AND LIGHT RAILWAY ENGINES. 


Somz of the advantages which are expected to be derived 
from the use of oil engines for other than fixed engine pur- 
poses may be gathered from their application by Messrs. R. 
Hornsby and Sons, Grantham, to the purposes of traction 
engines and light railway locomotives, as illustrated by 
the engravings on page 567. The first of these is an agricul- 
tural locomotive or traction engine, which has now been 
made for some time, but which will be for the first time 
publicly exhjbited at the Smithfield Show, Islington, next 
week. Itis, we believe, the first traction engine using heavy oil. 

In some respects the engine resembles an ordinary traction 
engine, but without the customary steam boiler. The 
engine is a Hornsby-Akroyd oil engine, now well known, 
carried by wrought iron or steel side frames and usual 
running gear. Three different speeds in the gearing, which 
is all of cast steel, and one slow-speed for going backwards, 
are provided, and compensating gear is fitted to the main 
axle. A powerful brake—we do not suppose the two brakes 
expected by the Local Government Board—is provided. The 
engine is capable of drawing a load of about 20 tonson the level, 
or 8 to10 tons on a gradient of 1 in 16, or the engine will drive 
a 4ft. 6in. threshing machine with straw trusser or elevator. 

As advantages attending the use of this class of engine, it is 
claimed that there is a saving of the horse and cart usually 
required to draw water, as the little required could be carried 
by the man in attendance in a bucket, while the weight of 
the oil used as fuel is exceedingly small as compared with 
the weight of coal required for a steam threshing engine. 
There is, moreover, very little noise from the exhaust, and 
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the sound is not necessarily more objectionable than that of 
the steam engine to which we are accustomed. 

The oil locomotive, also shown on page 567, is one which 
has been constructed for use on the narrow gauge railway of 
Woolwich Arsenal, where an engine was required that would 
not give off any sparks or fire while running; and it is 
expected that similar engines will be used in many places 
where coal is dear, or in countries where water is scarce. 
The engraving represents a locomotive with a 124 brake 
horse-power engine on an under frame supported on driving- 
wheels having a wheel base of 3ft. 6in., and a gauge of 18in. 
One man is required to drive it, there being no firing or 
water level attention required. The general arrangement of 
the engine is clearly shown, the locomotive being started and 
stopped by means of powerful clutch gearing which is indi- 
cated, reverse motion gearing being provided. 








CYCLE MANUFACTURERS’ TUBE COMPANY, 
LIMITED. 


At the invitation of the chairman and directors of the Cycle 
Manufacturers’ Tube Company, Limited, and Mr. Ernest Terah 
Hooley, a large number of gentlemen assembled on Wednesday 
at Coventry to celebrate the opening of the works. After 
luncheon, at which Lord Winchilsea presided, the tube mills 
were inspected in operation. The works are situated ata 
distance of a mile and a-half to two miles from the railway 
station ; but as acanal runs under the very walls, there is 
no difficulty about the receipt and despatch of goods. Both 
the shops and offices are entirely new, and cover a large 
area. The machinery is driven by two horizontal compound 
condensing engines by rope transmission and underground 
shafting, the entire plant, except the boilers, being supplied 
by Messrs. Midwinter and Co., of Birmingham. The tubes, 
manufactured by the Cycle Manufacturers’ Tube Company, 
are solid drawn from billets of Swedish steel. Each 
billet is 20in. long by 6in. diameter, and the first operation 
is to drill a longitudinal hole lin. diameter through. 
It is then heated, and passes through a number of 
rolls till very considerably lengthened and reduced in 
diameter. All the rolling is done with a mandril in the 
tube. When thus reduced sufficiently in diameter, one end 
of the tube is crushed together by a Rider hammer, it is then 
drawn through a great number of dies, which gradually 
reduce it in diameter and toughen it. During this process it 
has to be frequently annealed, pickled, and oiled successively. 
The drawing perce be consists of a long bed in which are 
sprocket wheels driving two strong flat-link endless chains. 
The tube is pushed on to a rod with a drawing button at the 
front end. The tapered end of the tube is then passed 
through the die, anda pair of self-tightening jaws seize it. 
The hooks attached to these jaws drop into a link of the 
chain, and the tube is thus drawn slowly through the die. 
Two lots of tubes are drawn at a time on each machine. The 
tubes are cut roughly to length by a small circular saw, and 
are straightened by hand through a ring and block in the way 
usually adopted by coppersmiths. 

The works are admirably arranged, the billets entering at 
one end, and passing successively through the great number 
of machines, are delivered finished ready for shipment in 
barges at the other end of the works. A very large output 
per week is expected as soon as the works are fully under way, 
and it is hoped that the cycle makers of Coventry, and of 
England generally, will give the company as much patronage 
as possible. 








“THE ENGINEER” ROAD CARRIAGE 
COMPETITION. 


By way of comment upon the performances of Motor Day, our 
contemporary THE ENGINEER has come out with a revised edition 
of the conditions of competition for the splendid prizes, amounting 
to 1100 guineas in all, which it is offering to the whole world, in 
the hope of creating an industry in mechanical road carriages 
worthy the name. Speaking honestly, this competition is no busi- 
ness of ours, inasmuch as there is no apparent prospect of a prac- 
ticable coal-gas power road carriage being forthcoming by May 24th 
next, which is the date fixed for the reception of the competing 
vehicles at the Crystal Palace. All the same, we have noticed our 
contemporary’s original offer in this connection; and it is simply 
doing justice to this public-spirited action to give the pending 
competition all possible prominence and encouragement. In all 
probability, if there should be in this expected collection a mecha- 
nically-driven road carriage worthy of a second glance, it will 
depend for its motive power upon some kind of gas engine; and if 
there were such a thing as a rotary gas motor to be had, the ques- 
tion would be finally settled. 

The first of the judges appointed to deal with the competition is 
Sir Frederick Bramwell ; and he will prove a tough customer for 
the carriage builders and motor makerstoencounter. He presided 
last Wednesday at the Society of Arts when Mr. W. Worby Beau- 
mont, until very recently one of the assistant editors of THE 
ENGINEER, read a paper on “Recent Developments in Mechanical 
Road Carriages.” His comment on the paper was a declaration 
that ‘‘if he were a man of leisure, he would make a servile 
model of Hancock’s steam carriage, and, putting it on the streets, 
would ask the engineers of to-day: ‘ What have you got to show 
better than that ?’” This is Sir Frederick Bramwell all over ; yet 
there is not another of the judges named who will see quicker than 
he what there is of good in the exhibits at the Crystal Palace. 
The judges, moreover, are not likely, without Sir Frederick Bram- 
well’s guidance, to make the mistake of overvaluing such per- 
formances as those which made the last nine day’s wonder along 
the London and Brighton road. 

In view of the importance of the competition and of the conse- 
quences that may ensue upon the judges’ decision, special pre- 
cautions are taken to prevent disputes arising at the time or after- 
wards, The first prize, of 350 guineas, is to be awarded to “‘the 
best mechanically propelled vehicle constructed to carry—including 
the driver—four or more persons ; the total weight, when fully 
loaded, not exceeding two tons.” Any method of propulsion other 
than muscular power may be employed, provided it is contained in 
the vehicle ; and no petroleum is to be used, whether for the pro- 
duction of an explosive mixture, vapour, or fuel, that does rot 
come under the description of ordinary lamp oil. A supplementary 
class is opened for spirit motors.- It is to he hoped that our con- 
temporary’s enterprise will not go unrewarded by the appearance 
of something better than has yet been seen upon the roads. 

No secret is made of the dissatisfaction felt at the aspect and 
performances of the cars that put in an appearance on the Brightoii 
road on the 14th ult.; and it is tolerably certain that, unless great 
improvement is shown between now and next May, THE ENGINEER 
prizes will not be given at all. Our contemporary believes that 
time will perfect the road carriage ; and so do we. All experience 
shows that success in the design and construction of motive power 
machines is only to be attained by prolonged endeavour ; and this 
particular application will probably prove very tedious in the 
development. Meanwhile, the public may rest assured that there 
is not likely to be any more monopoly in the making of mechanical 
road carriages than there is in steam launches—a reflection which 
should cause people to leave the present motor car companies 
severely alone.—Journal of Gas Lighting. 
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INTERNAL CORROSION IN STEAM BOILERS. 


THIs was the subject of a lengthy paper of considerable practical 
interest read before the Institution of Engineers and Shipbuilders 
in Scotland, at the second meeting of the present session, held in 
the Institution rooms, Bath-street, Glasgow, on the evening of 
the 24th ult. The author was Mr. Sinclair Couper, managing 
partner of the Moore Park Boiler Works, Govan, and as it was 
known that the paper would largely consist of points connected 
with boiler corrosion which the author had met with and studied 
in the course of his own experience as a maker of all kinds of 
boilers, the attendance was large and representative, 

After defining the scope of his paper, and referring to the extent 
and various directions in which internal corrosion in boilers takes 
place, the author said that the evil and serious effects of internal 
corrosion in the boilers of navy ships led the Admiralty some 
years ago to appoint first one committee, and then another, to 
inquire into the cause of the deterioration of boilers. Much evi- 
dence was om before these committees, and many theories were 
propounded to account for the internal corrosion, the whole of 
which might be seen in the reports which had been published, and 
which were well worth the attention of all interested in the subject. 
Important communications on this and kindred matters had been 
made to various other institutions, the chief of which had been 
those of Professor Vivian Lewes, laid before the Institution of 
‘Naval Architects, whose papers have become standard references 
upon the question of corrosion. Notwithstanding these well- 
known contributions upon this subject, the author had met with 
so many strange ideas in regard to the cause of corrosion that he 
had been led to bring it before the members, so that an opportunity 
might be given for expression of opinion and for the discussion of 
the subject. 

The importance of pure supply of feed-water for steam boilers 
was better understood than formerly, and the desire was not only 
to have a water free from dissolved acids, but free also from 
matters in suspension, so that the boiler might not become the 
receptacle for those substances in the feed-water which might on 
the one hand corrode the boiler, or hinder the free transmission of 
heat, and thereby increase the coal bill, or lead to the damage of 
the boiler. 

After some general remarks on the evidences of insidious corro- 
sion, in spite of all precautions to prevent it, the author proceeded 
to deal with some of the many theories which have been adduced 
to account for corrosion. 

One theory was that hydrochloric acid is formed from sea water, 
which may be used for the feed supply of boilers on board ship, 
through the mutual decomposition of water and magnesic chloride, 
which results in the formation of magnesic hydrate and hydro- 
chloric acid, the decomposition being accelerated by the presence 
of the iron or steel of the boiler; but this theory was now dis- 
credited, for corrosion goes on just as badly, and sometimes even 
more violently, in boilers which are not fed with any sea water ; 
and further, as Professor Lewes pointed out, there is never any 
chloride of iron found in the water of a boiler, which would be the 
— if corrosion or pitting were due to the action of hydrochloric 
acid. 

Chief, however, among the theories was that of galvanic action. 
This was a very favourite theory, and one very often advanced in 
regard to corrosion, whether in boilers or elsewhere. It was 
believed that a galvanic couple was set up between iron and steel, 
or between the magnetic oxide or scale on the surface of an iron 
or a steel plate and the material of the plate itself, or between two 
portions of the same steel plate, owing to the manganese in it not 
being properly diffused throughout ; or between portions of the 
same plate, due to a difference in density, owing to one part having 
been hammered more than another part in the process of making 
the boiler ; or again, between portions of the same plate subjected 
to different temperatures ; or in some boilers by the introduction 
of particles of copper or brass from the condenser tubes, air pumps, 
or feed pumps, or from the copper feed pipes. 

Now, while it might be the case that all these statements were 
correct, and that the different conditions named might show in 
laboratory experiments that electrical action was produced, it 
seemed to the author that too much was generally made of them 
in endeavouring to account for corrosion. Many experiments had 
been made on plates of different materials hung in boilers, and 
hung in different waters, and the results of these experiments had 
been published, but they seemed to fail to give a satisfactory ex- 
planation of the occurrence of corrosion as it is generally found 
in steam boilers. In the many boilers which had been made with 
steel shells and iron flues, or with steel shells and steel chambers 
and iron tubes, it did not appear that the corrosive action 
was more severely active in them than in others which were 
made of one material throughout; or, if the difference of 
density of the metal had to do with it, there was not a boiler 
that had been made but would show some signs of particular 
corrosion at those joints where hammering had taken place. If 
the influence of particles of copper or brass was the chief cause 
of corrosion, then it would appear principally on the upper 
horizontal surfaces within the boiler, such as the tops of the 
combustion chambers, the tops of the tubes, and the tops of the 
flues. Instead, however, of such being specially the case, corrosion 
appeared just as much on the vertical surfaces of the end plates, 
on the curved surfaces of the shell, and the sides and bottoms of 
the flues—far more frequently indeed than on the tops of them. 
It is also found that pitting goes on all round the circumferences of 
the tubes and staybars, on the under sides of them as well a8 on the 
tops. As for the presence of two different metals in a boiler, 
the author asked what about the internal feed-distributing pipes, 
which were found to stand far longer if made of copper than 
when made of wrought iron? More striking still, what about 
the many marine boilers which had been fitted with brass tubes? 
or what about nearly all the locomotive boilers in this country 
which were made with iron or steel shells, copper fire-boxes and 
stays, and brass tubes? Each of such boilers would be one 
huge galvanic cell, but we did not hear of corrosion being more 
pronounced in these cases than in boilers which had all their 
separate parts made of only one kind of material. It did not 
yet seem to be proved that galvanic action takes place in a steam 
boiler under ordinary conditions of working, or if it is present, 
that it was the chief cause of any corrosion which takes place. The 
writer did not deny the possibility of its existence, but he believed 
that corrosion had been too frequently attributed to its agency 
when the cause should have been sought for elsewhere. 

Another theory of corrosion was that it was due to the effects of 
certain gases discharged into the boiler along with the feed water, 
and then liberated. This was an explanation that seemed to have 
a very sound basis, and accounted for many cases of corrosion 
which none of the previous theories could satisfactorily explain. 
The gases referred to were oxygen and carbonic acid, both of which 
were readily absorbed and held in solution by water. This im- 
portant property possessed by water was often forgotten or ignored 
agua questions connected with the corrosion of steam 

oilers, 

In one hundred volumes of atmospheric air there were about 
twenty-one volumes of free oxygen, and also a variable though 
appreciable amount of carbonic acid, so that from this source the 
feed-water supplied to boilers, either by pumps or by injectors, 

could absorb a large amount of both gases, and become the 
medium of conveying them into the interior of the boilers. Both 
of these gases are prime factors in promoting the corrosion of iron 
and steel, and the author had seen many cases of corrosion which 
could be accounted for only by their presence and active agency. 
The corrosion produced was sometimes local, and often took the 
form of pitting, caused doubtless by bubbles of free oxygen 
attaching themselves to the surfaces of the metal. Sometimes it 
was general, and the reduction of the thickness of the plates or 
stay bars was fairly uniform overa considerable area. This latter form 
of corrosion was very clearly seen on the inner surfaces of the shells 





of feed-water heaters, where the feed-water was pumped into a shell 
of wrought iron or steel, the heating medium passing through tubes 
surrounded by the water. The feed-water, with its absorbed air, was 
forced into the feed-heater, and there raised in temperature, when it 
parted with its absorbed gases. These could not readily escape, 
as they would do were they in a steam boiler from which steam 
was being constantly drawn, so they fastened themselves in bubbles 
to the sides and crown of the heater. The result was that these 
parts became very rapidly correded, the corrosion first appearing 
as little separate mounds of peroxide of iron; on breaking these 
the surface of the metal was found to be eaten into, producing 
the well-known appearance called pitting. In course of time, as 
the action went on, the diameters of the mounds increased, and 
their bases met one another, so that the corrosion became general 
over the whole surface, and the thickness of the plate reduced at 
all parts. Rivet heads and other projections were favourable 
seats for the action, and were frequently reduced to a mass of oxide, 
having become simply shams of what they once were. Here the 
author drew attention to the crown plate and manhole door of a 
feed-heater which were on view, and which well exemplified the 
corrosive action, notwithstanding that pure Loch Katrine water had 
been supplied to the feed-heater direct. 

Proceeding, Mr. Couper said that a similar action had been found 
to go on in steam boilers where the feed inlet had been placed very 
low down, and at a part of the boiler where there was little or no 
circulation of the water, and he recommended that the discharge 
orifices of all internal feed pipes should be placed near the surface 
of the water in every boiler, so that all air entering with the feed 
water might escape at once with the rising bubbles of steam. He 
gave details of cases of corrosion in boilers of the locomotive type 
where the feed inlets had been placed very low down, and referred 
also to cases of similar corrosion where the feed inlet had been 
properly placed. 

Proceeding, the author said that there was another cause of 
corrosion which was an intensely active and a very common one — 
namely, the presence of fatty acids in the boiler, These fatty 
acids were the result of the decomposition of animal or vegetable 
oils or fats which had been exposed to heat either in the boiler 
itself or in the cylinders of the engine. The supply of feed- 
water might have been drawn from a river or tank into which 
grease or oil had been allowed to flow, or it might have passed 
through a heater of that type, still sometimes used, where the 
exhaust steam from an engine was discharged and allowed to 
come into actual contact with the water; or again in the 
case of a surface-condensing engine, the water drawn from the 
hot well might be contaminated with oil or fatty acids which had 
passed over from the steam cylinders to the condenser. Both animal 
oils and vegetable oils were decomposed by heat, with the result 
that a fatty acid was liberated, and this took place at temperatures 
which were quite easily attainable either in the engines or in the 
boilers. The acids so formed were just as enérgetic in their 
corrosive action upon iron or steel, and also on other metals, as 
sulphuric acid or any other of the mineral acids, a fact which did 
not seem to be so well known as it should be. The possibility of 
fatty acids producing rapid and violent corrosion seemed to be 
many times altogether overlooked, and in some cases of corrosion, 
where it had evidently been the cause, every imaginable theory 
had been suggested except it. As examples of its action, the 
author referred to some cases which had come under his notice, 
In one case a steamer with tri-compound engines, having two 
boilers of the ordinary return tubular type, for a working pressure 
of 160 lb. per square inch, and each containing 200 tubes, 34in. 
outside diameter, sailed on her first voyage, and when about 
twelve days out two tubes gave way in the centre box of the port 
boiler, and later on a third tube gave way in thesame boiler. Next 
day two tubes gave out in the starboard boiler, and the day after 
three tubes gave way, two in the port boiler and one in the star- 
board boiler. On the day following another tube went in the port 
boiler, and then one in the starboard boiler, finally another tube 
yielded in the port boiler, making in all eleven tubes in six days. By 
this time the vessel had arrived at her destination, much, doubtless, 
to the relief of all on board, but especially to those in the engine-room 
and stokehold, all of whom must have had a most anxious and trying 
experience, On examination of the boilers it was foand that many 
of the tubes were pitted, some of them very deeply, and it was 
the action of the corrosive substance rapidly eating through the 
thickness of the plain tubes which was the cause of their giving 
out as they had done during the voyage. The result of the 
examination was that some thirty-five tubes were taken out and 
replaced. Three of the tubes were exhibited to the meeting, on 
which the scope and effects of the corrosive action were clearly 
seen. 

Those not conversant with the influences which produce corrosion 
were apt to say that tubes defective in quality had been put into 
the boiler, that sand or slag might have been rolled into the tube 
strips, or into the tubes themselves, during the course of manu- 
facture, and these foreign substances had then fallen out after the 
tubes had been at work for a short time. Anyone, however, who 
knew only a very little of the process of tube making, could not 

ibly associate the appearance of these tubes with anything con- 
nected with their manufacture. All the tubes were tested by a 
hydraulic pressure, internally applied, of 1000 Ib. per square inch, 
and they were further externally tested by hydraulic pressure at 
the final test of the boilers to 320 lb. per square inch. Again, the 
corrosion was confined to the same locality in each boiler, that was 
to the centre and to the right-hand nests of tubes; now, if the 
tubes bad been originally defective, it would have been rather 
curious if the boilermakers, a them up at random, had so 
happened to place all the bad ones in such a fairly symmetrical 
manner in two boilers. The examination of the boilers further 
showed that there were no signs of pitting or corrosion on any 
other parts, the furnace crowns, furnace sides, tube plates and 
chamber plates, had a nice light scale on them, There had been 
four zinc plates in each boiler at first, but they had entirely dis- 
appeared, so four new plates were put in, and also four additional 
ones in each boiler. On the arrival of the steamer in a home port, 
a further examination showed that the corrosion had apparently 
ceased, It was seen that some of the lower rows of steam space 
stays had suffered slightly, and there was slight pitting on some 
of the crowns of the combustion chambers, but otherwise the 
boilers were in good condition. From an analysis by experts of 
some of the soft substances found in the pit holes, and on the sur- 
face of several of the tubes which were removed at the end of the 
outward voyage, it was clearly proved that the corrosion was due to 
the presence of fatty acids in the boiler, which had been derived 
from some vegetable or animal oil introduced into the boiler by 
the feed-water. In each boiler the corroded tubes were chiefly 
below the feed distributing pipe and below the scum pan, The 
fatty acid brought in through the feed pipe was liberated amongst 
the water of the boiler, but did not dissolve in it. Instead of dis- 
solving it collected in drops, and these drops got caught in the 
convection currents in the boiler, or else attach themselves to 
small pieces of foreign matter suspended in the water, but ulti- 
mately they landed on the tubes or other portions of the boiler. 
Once fixed on a metallic surface, —— if it be a highly heated 
portion like a tube, the work of chemical corrosion rapidly goes 
on, and ina very short time a tube may be eaten through and 
through. The plain tubes in this particular instance were No. 8 
I.W.G. in thickness, which is equal to *16 of an inch, or fully ~;, 
and they were of best iron lapwelded. 
It was always very difficult to get the complete data regarding 
any particular case of corrosiun, and the author gave all that was 
available in this instance. There were still, however, some items 
wanting, such as samples of the water taken during the time when 
the tubes were giving way. These could have been analysed, and 
would, doubtless, have added to our information ; also samples of 
the oils used on the first voyage. It would have been interesting 
also to have known the positions of the pitting on each of the several 
tubes removed, relative to the position of the tube as it was when 
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boiler was found to be placed irregularly ; some were pitted on the 
top, others on the sides, On some of the tubes which were taken 
out the pitting was found torun in a straight line, as if the drops of 
fatty acid had been resting on the top, or been hanging in a ling 
along the bottom side of the tube, while in both boilers the extent 
of the pitting might be said to have occupied a space about 3ft. in 
the middle of each tube, the remaining portions towards each 
end being untouched by corrosion. Instances of rapid corrosion 
like the one described are, fortunately, not common, but the 
same action frequently goes on at a slower rate in many steam 
boilers, and the careful examination of tubes which now and again 
give way would perhaps show that failures were due to pitting 
caused by the corrosive influence of the fatty acids. ‘ 

One lesson to be learned from such cases was that nothing but 
the very best mineral oil should be used as a lubricant in the steam 
cylinders. A pure mineral oil was not a fat, but a hydrocarbon— 
that is, a compound of carbon and hydrogen—and such compounds 
do not break up to form acids, which again form soaps, within the 
boiler, so that their use in moderation was safe, as far as corrosion 
was concerned. Many engineers, however, did not use lubricants 
in the valve chests or cylinders of their engines ; but oil might 
still tind its way into the cylinders from the use of vegetable oils 
or tallow on the piston-rods, The chief object of all concerned 
should be to keep such, if possible, from entering the boilers, 

The use of zinc was almost universal in all well-kept boilers at 
sea. Its action in preventing corrosion did not, however, seem to 
be quite clearly explained. We knew that zine placed in steam 
boilers rapidly wasted away, and the idea was that the zinc, being 
in metallic contact with the iron or steel of the boiler, formed with 
either of them a galvanic current, which resulted.in the wasting 
of the zinc and the preservation of the iron. It was, of course, 
possible that such was the case, but the action did not seem to be 
a very definite one. It was questionable how long the metallic 
contact—by which was meant the contact of two bright metallic 
surfaces—remained good, ‘he experience of most engineers was 
that the pins or hangers supporting the zinc plates corroded even 
at the points of contact, so that the presence of the zinc did not 
seem to protect them. At other times the pins might get covered 
over with scale, yet the wastage of the zinc went on all the same, 
which tended to show that it was not altogether due to galvanic 
action. The probability was that the galvanic theory was here also 
only partly sufficient to account for the corrosion of the zinc, and 
that it might be otherwise partly due to the action of free oxygen 
in the water, and partly to the action of oils in the water. Mr. 
John Dewrance had just pointed out that oil had a most rapid 
corrosive effect upon bearings composed of hardened zinc, so that 
a similar result might obtain in a steam boiler where oil was pre- 
sent and coming in contact with zinc slabs. 

In bringing the paper to a close, Mr. Couper said it might be 
well to state some points which were worth the attention of those 
having to do with steam boilers. Every new boiler should be care- 
fully cleaned and washed out before being used for the purpose of 
steam raising. After a preliminary or trial run, especially with 
surface condensing engines, scumming should be resorted to, and 
then all the water remaining in the boilers should be blown out 
and the boilers again cleaned. When refilled, some soda should 
be put in, and when steam is again raised the scum cock should be 
frequently used. All feed water should be as pure as possible, and 
free from acids, grease, or oil of any description. In this con- 
nection a filter is found useful as retaining any grease or dirt that 
may be present in spite of all precautions. The orifices of the feed 
check valves or of the feed-distributing pipes shouid be as high 
as possible, and near the surface of the working level of the water. 
The blow-cff cock, when not fixed on the very bottom of the 
boiler, should have an internal pipe led to the bottom, so that all the 
water may be blown out, and none left to cause corrosion on the 
lower portions of the boiler. Air should be prevented as much as 
possible from entering the boiler with the feed water, the addition 
of a little iime to a pure water is helpful in counteracting the 
corrosive effects of air, and generally the best protective against 
all internal corrosion is the formation of a light scale. Finally, 
although there was no universal preventive of corrosion, very much 
might be done to preserve all steam boilers from its attacks by 
paying close attention to the details and arrangement of the 
fittings, and by using all possible care in the management and 
working of the boiler. 

Discussion on Mr. Couper’s paper was deferred till the next meet- 
ing of the Institution, to be held on December 22nd, 
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HYDRAULIC LABORATORY FOR CORNELL 
UNIVERSITY. 

THE College of Civil Engineering at Cornell University is about 
to acquire an important laboratory for the precise investigation 
of large hydraulic forces, and the flow of water in large channels, 
under practical and theoretical conditions, In his official report 
for the year ending August 3lst last, President Schurman made 
the following interesting statement :— 

‘‘The accurate experimental study of resistance to the resultant 

forces of great masses of water, and of the useful application of 
them with a minimum expenditure of effort, and the consequent 
ability to express their laws with mathematical exactness, is to-day 
far behind the need of the profession. There is no laboratory 
existing in which the characteristic > of river regulation 
and harbour building can be studied. To provide for this need 
would have required, under ordinary conditions of water supply 
and topography, an expenditure beyond any resources except those 
of a municipality or state. Fortunately the local conditions in 
these respects are at Ithaca favourable to a truly remarkable 
degree, and it is a matter for congratulation that it is practicable 
for the University to increase its scope and direct usefulness to the 
community in so large a measure,” 
‘‘The laboratory includes a canal excavated through rock on the 
south edge of Fall Creek Gorge from Triphammer Falls reservoir 
to the face of the cliff overlooking the falls, At the lower end a 
side channel branches toa vertical steel stand pipe standing on a level 
with the foot of the falls. In order that the supply of water for the 
stand pipe in ordinary circumstances may be independant of the 
conditions of flow in the canal, a 30in. pipe leads under the bed of 
the canal from an auxiliary entrance chamber provided for the 
purpose to the feed pipe and side channel connecting the canal and 
stand pipe. Under normal conditions of usage, the supply to the 
stand p‘pe will be drawn entirely from the 30in. pipe. The 
distinctive features of the canal are the double entrance chamber 
and double system of gates, ample weir chambers, and side waste 
weirs. The canal proper is 400ft. long, 16ft. wide, and 12ft. deep, 
lined with concrete, backed with asphaltic water-proofing to insure 
against leakage, and there is an under-channel for the thorough 
sub-drainage of the surrounding rock strata. A waste weir set at 
the foot of the canal allows the entire flow to be wasted over the 
cliff except when it is desired to turn the flow through side gates 
into the stand pipe feeder. The discharge into the stand pipe 
through the 30in. pipe is measured by a weir set in the auxiliary 
entrance chamber. The riveted steel stand pipe, 6ft. in diameter 
and 60ft. high, is fitted with openings at intermediate heights which 
are suitably housed and connected by a staircase.” 











TuE War-office intends shortly to make some important 
experiments at the Shoeburyness School of Gunnery in firing at 
captive balloons. The balloons will be floated at various altitudes, 
and several kinds of projectiles and explosives will be used. ‘Two 
traction engines have arrived at Aldershot from Chatham, to take 
by road to Shoeburyness the material required, including about 
half a dozen balloons with compressed gas in tubes from the A!der- 
shot headquarters of the ballooning establishment. The expel! 
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CAR HEATING BY STEAM.” 





AN inquiry amongst those having charge of Fe on cars 
shows that success is almost universal, so few troubles oceur, There 
seem to be but few instances of trouble on any road during entire 
seasons, and almost all trouble can be traced either to lack of steam 
circulation in the train pipe, or to insufficient attention to the drips 
or traps. Cars cut out of trains sometimes have pipes freeze, but 
this is always due to neglect in opening drainage valves. 

Train pipes as used for all couplers should have their ends con- 
form to the Master Car Builders’ position for direction and location, 
as shown by the illustration. It is well to bear in mind in placing 
them that the tendency of the ends of cars is downward, and as 
the couplers, if hanging uncoupled, will almost strike the switch 
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tracks and crossings, the end of the train pipe should be placed 
above rather than below the standard position. The train pipe 
hould drain from the point where the car supply is taken off to its 
ends, If it cannot be done and keep the train pipe below the floor 
sheathing, then a first-class plan is to run it between the car sills 
and above the sheathing. In such a place, covering but gin. thick 
will suffice; while if below the sheathing, covering lin. thick is 
advisible. The arrangement of the train pipe above the sheathing 
is standard on some roads, and it has much to recommend it. The 
cross bracing between the sills has to be bored, and therefore the 
number of such braces should be increased. 

Such train pipe cocks should be used as are readily understood on 
sight. There is but little time to study out a system when a train 
is ready for service. and experience teaches that train-pipe cocks 
are part of the equipment most difficult to undestand. In service 
all train-pipe cocks but the rear one are to be open, and in cold 
weather the rear one should be open enough to let just a little 
steam escape through it so as to maintain a circulation of steam 
throughout the train, pipe, whether or not the rear cars are using 
steam. ‘This is the practice on many railways, and seems to be 
desirable in very cold weather. 

The covering should be well applied to the train pipe ; otherwise 
it will not stay on. Instances can be cited where the covering has 
remained in place but a short time, and more than one-half the 
train pipe becomes exposed and in condition to cause more con- 
densation than all the radiating surface in the car. 

As to the amount of direct steam-radiating surface in a car, 
experience has led to the use of two 2in. standard iron pipes along 
each side, This is somewhat below what heating engineers would 
figure as necessary to keep the cars warm in zero weather ; but as 
more has been found very excessive for moderate weather, a sort of 
compromise has resulted. The only way satisfactorily to warm 
cars by direct steam in all kinds of weather is to have appliances 
that will permit of varying the amount of radiating surface into 
which steam is supplied, and so approximate to a suitable heating 
surface to meet the conditions existing. Such an arrangement also 
permits of quickly heating cold cars, without overheating them 
when warm. 

All valves and fittings placed inside of the cars should be heavy, 
and not liable to leak or have the bonnets come off when opening. 
I'he valves should have their use cast —_— on the handles. 

For direct steam, an automatic trap for discharging the conden- 
sation is not necessary, nordesirable. The amount of condensation 
to be discharged after a car is warmed is but little, and any increase 
or decrease of condensation is in the same direction as the change in 
steam pressure within the radiating pipes. Therefore, an orifice 
adjusted to take care of the condensation at avy pressure will dis- 
charge a greater amount of condensation when there is a greater 
pressure to expel it. 

Angle valves are usually used for drip valves, and in many cases 
have been so arranged as to prevent their being entirely closed, but 
experience has taught that it is better not to so arrange them. A 
very simple and safe method of adjusting the drip valves properly 
is given by Mr. A. M. Waitt, General Master Car Builder of the 
Lake Shore and Michigan Southern Railway. He instructs the 
men to just touch the hand to the drip valve, and if the hand can 
be borne on it and it is warm, it is all right. It it is so hot that 
tt a it is too far open: and if cold it needs to be opened a 
little, 

With hot-water circulating systems for distributing the heat 
throughout the cars, the regulation of the temperature is quite 
easy, and the heat can be carried to various parts of the car without 
the multiplication of drips for the condensation that is required for 
direct steam. There is no trouble in giving to the circulating 
water by steam a far higher average temperature than is given by 
the Baker heater, or necessary to heat the cars, 

It is desirable, in conjunctions with water circulating systems, to 
use some kind of a device for discharging the condensatioti, which 
device shall be in a degree automatic. The rate of condensation is 
quite variable, and generally the drip is located under the car 
where it cannot receive close attention. If not automatic and 
adjusted to discharge sufficiently while heating the circulating 
water and raising the temperature of the car, it will be too much 
open after the water is hot and the car warm, and much steam will 
Se wasted, causing not only loss of steam, but damage to car floors 
and varnish, as well as annoyance around the cars. 

The following set of rules for handling steam equipment may be 
found reliable, especially if supplemented by a description of the 
ystem in use, and modified as the system may require. 

Rules for making up trains.—When a train is made up, all steam | 
hose should be coupled, and all the cocks in the steam train pipe 
the whole length of the train should be opened. When signal is 
gtven, steam should be turned on at the engine cab, not to exceed 
65 lb., and allowed to blow through the entire length of the steam 
train pipe, After steam issues at the rear end of the train-pipe, 





* Abstract of a paper read by Mr. R. M. Dixon, at the October meeting 
of the New York Railroad Club. ' ° 








STANDARD PIPE ARRANGEMENT 


| three additional battleships, which Secretary Herbert is confidently 


| repair vesse 


' the rear cock of the last car should be closed, and the reducing 
| valve in the cab set to 40 lb, pressure. If more than eight cars are 
in the train, add 5 lb. for each additional car. In very cold 
weather the rear train-pipe cock should be left open enough to 
allow a little steam to pass and escape through the rear coupling. 
Regulation of temperature.—To heat cars, open the steam inlet 
| valves on each car; and when live steam appears at the drips, set 
| each drip so that a little steam escapes with the water. If the 
| trap be used, see that it is adjusted to allow a little steam to escape 
| with the water. Frequently examine traps and drip valves to see 
| that they are operating properly. They should be as hot as can 
| be borne by the hand. If cooler, or cold, they should be opened a 
| trifle; or if too hot, or steam is blowing, closed a little. 
Never close steam inlet valves entirely without first opening drip 
valves or blow-off valve, and allow water to blow out before closing 
































steam inlet valve. When steam is required on this car again, open 
steam inlet valve and afterwards close drip valves 
or blow-off valve. 


O Changing engines. — When approaching sta- 
=e tions where engines are to be changed, or 
terminals where cars are to be laid up, five 


©— minutes before arriving at such stations the rear 
train-pipe cock must be opened wide, and before 
coming to a stop at such stations the engineer must 
shut off steam at boiler valve. Do not use reducing 
valve for this purpose. If engines are to be 
changed, trainmen must satisfy themselves that 
steam is shut off at engine before uncoupling cars. 
In freezing weather, if cars are to be laid up, 
or stand thirty minutes after engine is uncoupled, 
the hose throughout the train must be uncoupled, 
and all drip valves or blow-off valves opened. 

The greatest expense of maintenance of steam 
equipment is the renewal of the coupling hose. 
The following set of specifications and rules for 
testing are reasonable, and have been found to give 
good results, At least 1 per cent. of each lot of 
steam hose should be be tested :— 

Samples selected at random from each invoice 
must deflect din. for each 24in. length, for a 
pull of not more than that shown in the following table. Steam 
at 45 lb. to 60 lb. pressure to be on hose ten hours and off fourteen 
hours of each day. 

Maximum allowable Pull to Deflect Bin. 
Before test. During test of two weeks. 
Cold, Hot. Cold. H 
45 02. 35 oz. 55 oz. 
t0cz 50 cz. . os. SCS, 








45 oz. 
70 cz 


ljin. hose 
I}in. hose 
After test the tube and friction must be in good condition, and 
the hose must not have increased in outside diameter more than 
10 per cent. All hose to be smooth, uniform and well finished. 
The accompanying engraving shows the method of connection for 
testing steam pipe hose. 








THE PRESENT STATUS OF THE UNITED 

. STATES NAVY. 

THE Navy Department has received the annual report of the 
Chief Constructor of the Navy, Commodore Hichborn, which 
shows a total of 110 vessels in the Navy, of which thirty are 
armoured, including eight battleships, two cruisers, one ram, six 
double-turret monitors, all of which are in active service prepared 
for offensive or defensive operations, and thirteen single-turret 
monitors, which might be utilised in the harbours in which they 
now lie. Three other armoured battleships are now under con- 
struction. There are twenty-five new steel cruisers also in com- 
mission, in addition to the three special-class vessels, the Bancroft, 
the Do'phin, and the Vesuvius, These are unarmoured, as are 
the sixteen iron and wooden cruisers and six wooden sailing vessels 
still carried on the lists. ‘“hree torpedo boats are in use and 
fifteen under contract. The other vessels building are six gun- 
boats, one submarine boat, and fifteen torpedo boats. Twelve 
tugs are also included in the naval force, and fifteen old ships unfit 
for sea, which, however, are utilised for various purposes, such as 
training vessels, naval reserve rendezvous and receiving ships. 

In compliance with the law for the increase of the Navy, the 
Engineer-in-Chief, Commodore Melville, and the Chief Constructor 
unite in a statement that £1,185,072 must be appropriated for 1897, 
which, with £1,657,500, the balance in the Treasury, is required 
for existing contracts. 

The only new vessels which Congress is asked to authorise are 
two composite sailing vessels of 1100 tons, costing 500,000 dols., as 
practice cruisers for the Naval Academy, to take the place of the 
Bancroft, but these do not conflict with the recommendation for 


expected to make in his annual report. During the fiscal yearnine 
versels, the Indiana, the Massachusetts, the Oregon, the Maine, the 
Texas, the Terror, the Monadnock, the Katahdin, and the Ericsson 
were added to the effective force of the Navy ; and during the 
current year the Brooklyn, the Iowa, the Nashville, the Wilming- 
ton, the Helena, the Puritan, six gunboats, seventeen torpedo boats, 
and one tug are to be added. 

Constructor Hichborn declares that the naval stations and docks 
at Port Royal and Port Orchard cannot be properly utilised without 
the erection of shops, for which he urges authority. The greater 
part of the report is devoted to exposing the shortcomings of the 
reserve supply system, which renders it expensive and tedious to 

. Practice has shown the frequent necessity of open- 
market requisition for this work, and strong arguments are pre- 


The advisability of sheathing the bottoms of cruising vessels is 
reiterated, as well as former recommendations for building addi- 
tional dry docks’ to keep the sbips in a high state of efficiency. 
During the last year the Bureau proposed plans for converting 
several classes of ships which are entered in the Naval Reserve list 
into effective auxiliary cruisers. These inclnde the Owego and the 
Hudson classes on the great lakes, and El Sol and El Dorado 
classes of ocean-going vessels. It is now proposed to prepare the 
outfit and keep them ready for immediate use. 

The report of Captain Sampson, Chief of the Bureau of 
Ordnance, shows that the expenditures on work projected for the 
fiscal year ending in 1898 will be £1,833,000, the principal items 
being as follows:—Armour for vessels authorised, £1,540,000 ; 
reserve guns for auxiliary cruisers, £800,000 ; material and labour, 
tools, reserve guns, &c., £170,000. During the year 71 guns have 
been completed, as follows :—37 4in., 14 5in., 17 8in., one 10in., 
and two 12in.; 56 additional guns were ordered—27 4in., 13 5in., 
8 8in., and 8 13in —and 89 guns are now in course of completion. 
The £50,000 appropriated for reserve guns is being expended on 
13in., 12in., and 8in. breech-loading rifles. In September tests of 
the Hotchkiss, Maxim, and Colt automatic guns were made, and 
the latter make was chosen, subject to certain changes. 

During the year, contracts for projectiles were made as follows: 
—Carpenter Steel Company, 900 8in., 50 10in., and 310 12in. 
armour-piercing shells, 100 12in. and 200 13in. semi-armour pierc- 
ing shells ; Sterling Steel Company, 25 4in., 25 5in., 25 6in., 925 
8in., 50 12in., and 200 13in. armour-piercing shells, and 100 12in. 
and 200 13in. semi-armour piercing shells ; Midvale Steel Com- 
pany, 1291 10in. and 200 13in. semi-armour piercing shells; United 
States Projectile Company, 4460 common §8in. shells; American 
Projectile Company, 181 4in. and 36 5in. common shells, and 123 
4in., 39 5in., and 253 6in. shrapnel ; Taylor Iron and Steel Com- 
pany, 56 10in., 12 12in., and 13in. shrapnel. Orders were also 
placed for projectiles for minor calibre rapid-fire guns as follows: 
—With the American Projectile Company for 50,100 6-pounder 
shell and 5000 3in. shrapnel ; with the American Ordnance Com- 
vany for 1400 6-pounder shell and 5300 3in. shrapnel. 

fhe requirements for armour-piercing shells have been increased 
in severity to meet the improvements in armour. These shells 
must now pierce a calibre of hard-faced armour in order to be 
accepted. The tests for the 10in., 12in., and 13in. semi-armour 
piercing shells are the same. They must pass through a 7in. 
nickel steel plate. The 8in. common shells are required to go 
unbroken through a 4in. mild steel plate. The 13in. common 
shells, being of cast steel, are intended for use in target practice, 
and have no ballistic test for acceptance. The 6-pounder shells 
have to penetrate a 3in. mild steel plate without breaking. A 
large number of 5in. and 6in. projectiles are still needed for the 
outfits of ships already authorised by law, and besides these, the 
Bareac urges that further appropriation be made for reserve 
projectiles. Experience has shown that lapse of time actually 
improves the quality of the forged steel tempered shel] necessary 
for use against armour, and a large store of such projectiles should 
certainly be accumulated for use in an emergency. 

Armour.—Since the date of the last report 2262 ‘7 tons of armour 
have been delivered, of which 1075°27 tons are Harveyised, and 
684 ‘84 tons reforged by the Carnegie process. The following table 
shows the condition of the old contracts for armour to October lst, 
1896 :— 

Carnegie Bethlehem 


Steel Co. Iron Co. Total. 
Tons. Tons. Tons. 
Armour delivered to October Ist, 1895 8,200°77 $ 819°72 17,020 49 
Armour delivered since Uct. Ist, 1895 862°49 1,400 31 2,262 °71 
Armour still to be delivered.. .. .. 7 225 232 
Totals 9,070°17 10,445 03 19,515°20 


Experimental turret.—The most important ballistic test coming 
under the cognisance of this Bureau held since the date of the last 
report was that on May 14th, 1896, of the experimental 13in. 
B. L. R. turret, fitted with a 15in. curved Harveyised nickel steel 
turret plate as a target. The turret structure represented the 
l3in. B. L. R. turret of the Massachusetts without the barbette, 
and weighed 450 tons. The target plate weighed 295 tons, and 
the remaining turret armour was represented by ten cast iron 
plates, weighing 14°8 tons each. An Sin. oak backing extended all 
around the turret, being secured against the two }in. steel backing 
plates of the turret. ‘The weight of two 13in. guns and mount 
was represented in the turret by 180 tons cf pig iron, distributed 
so as to approximate as closely as possible the location of the 
weights under actual conditions. The structure rested on twenty 
cylindrical rollers, 12in. in diameter and 30in. long each, each 
roller being prevented from rolling by four wrought iron wedges. 

In this test not only were the usual observations made of the 
action of the projectiles and the effects of the impacts on the 
plates, but, by means of a special apparatus and gauges, the move- 
ments of the turret, both lateral and vertical, were detected, and 
its deformation accurately noted. The turret was subjected to 
three impacts, a 10in. projectile with a striking energy of 9829°5 
foot-tons being used in the first round, and 12in. projectiles with 
striking energies of 17,069 and 23,626 foot-tons in the remaining 
two. The main object of this test was to determine whether the 
turret structure was sufficiently strong to stand the shocks from 
heavy impacts. Much damage was done to individual parts of the 
turret, especially by the last projectile, which comp'etely pene- 
trated the plate; but as only two armour bolts securing the 
ballistic plate were completely carried away and three bent, and 
as the turret structure, as a whole, showed no signs of deforma- 
tion after the last impact, it was considered that the test had con- 
clusively proved that the structure was fully strong enough to 
stand any attack to which it might be subjected in actual war 
service. 

On June 24th, 1896, a further test was made with this experi- 
mental turret. It was replaced on its foundation in its original 
position except that the turret was revolved so as to bring the right 
band portion of the target plate normal to the 12in. gun. Arrange- 
ments were then perfected for measuring the rotation and horizon- 
tal motion, the jump and distance of recoil, and the velocity of 
recoil of the turret, when subjected to the impact of a 12in. shell. 
The striking energy was 24,015 foot-tons. The distance of revolu- 
tion of centre of turret was 0 ‘36in. tothe right, There were three 
jumps, the maximum one being 0 ‘47in. at a point 0 ‘64in. from the 
beginning of recoil. The total length of recoil was 4 *4in., and the 
velocity of recoil reached a maximum of 9°8lin. per second. The 
turret was subject to heavy vibration during recoil. In addition 
to the four impacts to which this l5in. curved plate was subjected 
in these experiments, it had previously been fired at twice with a 
10in, gun, in a ballistic test. It is interesting to note that though 
the plate was through cracked in several places, and some of its 
bolts carried away during these severe tests, no portion of the 
plate was detached from the turret structure. 

Bolts and backing.—The Board appointed to consider the method 
of fitting armour and backing to naval vessels submitted its report 
on January 23rd, 1896, and the report was approved by the 
Department on February 3rd. The adoption of uniform sizes of 
armour bolts corresponding to the various thicknesses and classes 
of armour, and of a standard thickness of wood backing for turrets 
and side armour, as a result of recommendations made in this 
report, will greatly simplify the fitting of armour in battleships of 
future construction. , 

Auxiliary cruisers.—Under an Act of Congress authorising 
mercantile steamers confirming to certain requirements to be 
classed as auxiliary cruisers, 28 vessels have thus far been 
inspected and classified, and a list of these was published in THE 
ENGINEER some weeks ago. These vessels will require 46 6in. 
rapid-firing guns, 27 5in. rapid-firing guns, 104 4in. rapid-firing 
guns, 54 6 pounder rapid-firing guns, 8 l-pounder rapid-firing 
guns, and 112 machine guns. The Act contemplates the conversion 
into auxiliary naval cruisers of steamships of the first, second, and 
third-class only, consequently batteries are not assigned to those 





sented for an increase in the supply fund to £300,000. 





of the fourth-class, The Bureau has in previous reports recom- 
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mended that a yearly appropriation be made for the manufacture 
of guns and mounts for these vessels in order tg render them of 
service in case of an emergency, and Congress, at its last session, 
appropriated the sum of £80,000 towards the armament of the 
vessels in question, and it is earnestly recommended that a similar 
oie be made for the next fiscal year, so that the work 
already begun may be continued until there is a sufficient number 
of guns and mounts to equip all of the vessels which are suitable 
for transports or cruisers. All these guns will be available for any 
purpose as they and their mounts are made. 

Smali arms.—The first delivery of the new Navy small arms, 
10,000 of which were contracted for with the Winchester Repeat- 
ing Arms Company, has been made, and in a short time all the old 
pattern rifles will be replaced. New belts, fitted with pockets to 
contain three clips or fifteen cartridges each, will be issued with 
the new rifles. With reference to the frequent press statements in 
regard to the disadvantages of the smaller calibre, it is to be 
noted that at the present moment no nation having any preten- 
sions to military or naval power has in contemplation any other 
change in the calibre of its small arms than astill further reduction. 








THE INSTITUTION OF CIVIL ENGINEERS. 





Ar the ordinary meeting on Tuesday, the 24th November, Mr. J. 
Wolfe Barry, C.B., F.R.S., the President, in the chair, a paper on 
‘The Bacterial Purification of Water,” by Dr. Percy Frankland, 
F.RS., was read, 

The author dealt with the more important advances in the sub- 
ject since he brought it before the Institution ten years ago. In 
the consideration of bacterial purification by natural processes, 
the so-called ‘‘self-purification” of river water was discussed in 
so far as the spontaneous disappearance of bacteria in running 
water was concerned. Several special instances of stream purifica- 
tion were referred to, and the relative importance of the factors 
concerned in the process, such as sedimentation, action of light, 
alge and chemical oxidation, temperature and movement, was 
taken into account. The removal of bacteria during the natural 
filtration of water through porous strata was exemplified by the 
contrast, as regards bacterial contents, exhibited between surface 
and deep well waters. 

The latter part of the paper was devoted to bacterial purifica- 
tion by artificial processes, and under this head the purification of 
public water supplies by means of sand filtration was considered. 
In the first place, the importance of a preliminary purification of 
the unfiltered water by storage in reservoirs was pointed out. 
Not only did the coarser particles in suspension become deposited 
during storage, but a large number of the bacteria present also 
succumbed to sedimentation. This important fact had been first 
demonstrated by the author in 1885. in the course of numerous ex- 
periments he had made on the removal of micro-organisms from 
water. More recently he had studied the bacterial value of sedi- 
mentation on a practical scale at the reservoirs of the London 
Water Companies. The rate at which sand-filtration was carried 
on was then discussed, and the practice in this respect at several 
of the more important waterworks was indicated. The necessity 
of slow and uniform filtration was insisted upon if satisfactory 
results were to be secured. The depth of the fine sand to be em- 
ployed in filters was then discussed, and experiments were cited 
showing the advantages to be derived from the use of a thick layer 
of the material. Attention was also directed to the size of the 
sand grains employed, and the effect of this factor upon the 
bacterial quality of the filtrate; and the results of mechanical 
analyses of sands derived from filter-works in different parts 
of Europe were given. The filtering power of the surface- 
layer of slime was referred to, and its incapacity, if unaided, 
of yielding a satisfactory filtrate was pointed out, experiments 
being quoted to show the further removal of bacteria in the sub- 
jacent layers of fine sand. The effect on the quality of the filtrate 
of cleaning the filters was also pointed out. 

After referring to experiments made in America on the inter- 
mittent filtration of portable water through sand, and to actual 
practice at the Chemnitz Waterworks in Germany, the author 
drew attention to the grave disturbances in the efficiency of sand 
filtration which he had found to occur occasionally in frosty 
weather. The results of the author’s past examination of the 
London water supply for the Local Government Board were shown 
in a diagram, in which the marked rise in the bacterial contents 
of the filtered water strikingly corresponded with the fall in the 
temperature to the vicinity of freezing point. The difficulty of 
guarding against the deterioration of the effluent during such 
times was one of the principal problems which engineers had to 
face in this country, where it was not customary to cover the filter 
beds, The importance of guarding against these disturbances, 
occurring as they did just when surface waters were generally in 
their worst condition, and stood in most need of efficient filtration, 
was strongly emphasised. 

The author reproduced in an appendix the regulations issued 
by the German Government in regard to the filtration of surface 
waters used for public water supplies, showing how far behindhand 
was English practice in submitting the purification of the public 
water supplies to the systematic control of bacteriological exami- 
nation. 








BoILER EXPLOSION IN Parrs.—The works cf the Campagnie 
Fransaise des Charbons pour |’Electricité at Nanterre, in the 
neighbourhood of Paris, were entirely destroyed by a boiler 
explosion on Sunday, says our Paris correspondent, and the accident 
unfortunately resulted in the loss of four lives. The company 
possessed two works in close proximity to each other, one for the 
manufacture of aluminium, and the other for carbon used in 
electric arc lamps. In the middle of the latter was the boiler 
house, containing a generator that had been in daily operation for 
three years. The boiler, constructed’ of plates 15 mm. thick, 
had a length of 14ft. 8in., and a diameter of 5ft. 6in., and it was 
surmounted by a bouil/eur of the same length and 4ft. in diameter. 
The boiler had always been worked at a pressure of eight atmo- 
spheres, and had needed no repairs until Sunday morning, when 
it was noticed that a slight horizontal fissure had appeared along 
two of the plates where they had been riveted a few inches above 
the furnace. The makers of the boiler sent a workman to affect 
repairs, and this he did by caulking the fissure with tarred paper. 
When this operation was terminated the boiler was filled, and the 
pressure in the boiler was gradually increased. As the water no 
longer escaped from the place where the fissure had been the steam, 
was brought up to the normal pressure. At this moment the thirty 
hands employed were away from the works, leaving only the 
foreman, three men engaged in the machinery room, and the man 
who had carried out the repairs. The foreman then left the works, 
and had hardly got clear whena terrible explosion took place. The 
roofs of the buildings were blown up in the air, a chimney, 29 metres 
in height, that stood close to the boiler-house, toppled over and 
fell, while a dense cloud of dust rose up from the site. The noise 
was heard several kilometres away at Reuil. The whole of the 
works was utterly destroyed, and scarcely anthing of the buildings 
was standing. The boiler had turned completely round, and laid 
upon a reservoir of tar eight metresaway. The louil/eur was torn 
to pieces. The enormous fiy wheels and other parts of the 
machinery had been blown about in all directions, and the walls 
still standing were so unsteady that the researches of the firemen 
were carried on with great danger. The body of one of the work- 
men was discovered underneath the boiler with the top part of the 
head carried clean away, and another was found with an arm and 
leg amputated and the clothes burnt off the body. The two others 
were lying about tne débris, but they could not be reached except 
by removing the wreckage. All sorts of theories are of course 
forthcoming as to the cause of the explosion, but nothing can be 
definitely known until the official experts have examined all the 
pieces of the boiler, 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

WHAT was most needed to strengthen the character of the iron 
market at an important period has been done. Staffordshire 
marked bars, after remaining for close upon two years past at £7, 
have been advanced 10s. per ton. The firms who have so far taken 
this course are the Earl of Dudley, Messrs. William Barrows and 
Son, Messrs. Noah Hingley and Sons, Limited, Messrs. John 
Bagnall and Sons, Limited, Messrs. John Bradley and Co., and 
Messrs. Brown and Freer, Stourbridge. It has been two years 
within a month since the last change in prices took place, the 
previous alteration to the present having occurred on January Ist, 
1895, when a reduction of 10s, was announced. The new 10s, rise 
in the standard for branded iron is conclusive as to the commence- 
ment of a recovery of the South Staffordshire iron trade from its 
five years’ depression. It was at Midsummer, 1890, that the down- 
ward course of prices began, by a reduction of £1 in the price of 
marked bars—from £9 10s. to £8 10s, In the following January 
the standard dropped another 10s.—to £8—and two further re- 
ductions of 10s. each in the two succeeding months of January 
brought the quotation for marked bars down in 1895 to its recent 
low-water mark of £7 per ton. 

The price of marked iron has long ceased to be a criterion of 
business in the South Staffordshire iron trade, but it is still an im- 
portant factor, and the course now taken by the marked bar 
houses will considerably strengthen the hands of the common bar 
makers. Common bars have for some time past been ‘‘ making the 
running”’ in the Staffordshire iron trade, and there is now every 
indication that these same makers are prepared to avail themselves 
to the full of the new opportunity which the decision of the 
marked bar firms bas given them. Since the beginning of the 
year, the price of common iron has advanced by 5s, stages from 
£5 5s. to £6 per ton, and some of the makers of this class of iron 
are already quoting £6 5s. for forward delivery. While marked 
iron remained at £7, it would have been practically a penta for 
them to raise quotations any further, as buyers would naturally 
prefer to pay the small difference for the superior branded article. 
Now, however, that branded iron has been advanced to £7 10s., 
unmarked iron makers ought to experience little difficulty in 
obtaining £6 10s. for their product, seeing that in most cases their 
order books assure full employment for at least a couple of months 
ahead. 

The new price of marked bars becomes £7 10s., with 12s. 6d. 
extra as the price of Lord Dudley’s iron, which is now quoted 
£8 2s, 6d. Messrs, John Bradley and Co, occupy an altogether 
exceptional position in standing at 30s. above the rest of the market, 
their new price for S.C. crown bars being £6. A few years ago 
this firm left the Marked Bar Association, and decided upon inde- 
pendent action as to prices ; but even before then their iron, on 
account of its superior quality, had always commanded higher 
prices than that of the rest of the trade, and this condition still 
remains. After bars, hoops are the chief product of Messrs. 
Bradley’s works, and are turned out of four qualities. 

The advance in marked bars applies likewise to hoops, sheets, 
plates, and angie and tee iron, rolled by the ‘‘list” iron houses. 
All these descriptions are now put up 10s., the same as bars, and 
supplies are not to be obtained except at the higher figure. Hoops 
of the leading firms now become £8 per ton of the ordinary sizes 
and quality, and best sorts £9103. Sheets to 20 w.g. and boiler 
plates become £8 10s. to £9 according to firm ; sheets to 24 w.g., 
£10 to £10 10s.; and 27 w.g., £11 10s. to £12. Best boiler plates 
are £9 10s, to £10; and double best, £10 10s. to £11. The Earl of 
Dudley’s ‘‘ Hurst” quality of bars are now £7. 

On ‘Change, Birmingham, to-day, and yesterday in Wolver- 
hampton, the advance in marked bars strengthened considerably 
all other classes of manufactured iron, rises of 2s, 6d. to 5s. per ton 
being asked ina number of cases—as, for example, upon tube strip. 
unmarked hoops, and some descriptions of sectional iron. Sheets 
were almost the only product that lacked strength, and, as regards 
this branch, little improvement can, as yet, be reported. Singles 
co oe, £6 7s. 6d.; doubles, £6 15s.; and lattens, £7 7s. 6d. to 
£7 10s, 

Slit rods, the product of some of the unmarked South Stafford- 
shire iron houses, have this week been advanced by circular 5s, per 
ton, making the price for the ordinary descriptions at the works 
£6 10s.; best, £7; and treble best, £7 10s. Among the firms 
who have taken this course are Messrs. Roberts and Cooper, 
Messrs. Guest and Co., and Messrs. N. Hingley and Sons, and 
other firms are expected to follow suit. This class of iron is 
mostly used for nut manufacture, and for locks and wrought nails, 
Messrs. Robert Heath and Sons, of Biddulph Valley Works, 
Stoke-on-Trent, have issued a circular announcing a rise in hoo’ 
of 5s. per ton—a circumstance at which the South Staffordshire 
hoop makers are very pleased. 

The accountants to the [ron Trade Wages Board have this week 

iven in their return of the net average selling prices obtained 

uring September and October last. This is declared to have 
been £5 16s, 7*06d. The net average selling price for January 
and February Jast was £5 16s. 8-02d.; for March and April it was 
£5 15s. 4 84d.; for May and June, £5 13s, 8°9d.; and for July and 

Angust, £5 15s.5 07d. It will be seen from these figures that 

whilst the present ascertainment is 2s, lld. in advance of the 

lowest figures this year, it is 1d. below the highest, namely, that 
for January and February. At the meeting of the Wages Board 
held to receive the accountants’ return, it was resolved that the 
slight deficiency of 1ld. per ton in the ascertained prices, nezes- 
sary to give an advance of wages, be removed on the present 
occasion, so that puddlers’ wages be raised from 7s. 3d. to 
7s. 6d. per ton, and millmen’s and forgemen’s wagcs in proportion, 
namely, 24 per cent., to commence on December 7th, and to con- 
tinue until February 6th, 1897. In April, 1894, the rate of 
puddlers’ wages was reduced from 7s. 9d. to 7s. 6d., at which 
figure it remained till December, 1894, when it was reduced to 
7s. 3d. At this figure it has remained unaltered up to the present, 
being only 6d. more than the lowest wage paid in the history 
= — trade, which occurred in 1880, when wages dropped to 

The pig iron trade rules strong, and prices are still going up. 
Sellers this—Thursday—afternoon in Birmingham asked as much 
as 44s, to 45s, for Northamptons, and 45s, to 46s. for Derbyshires, 
less 24 per cent., and were not careful about selling even at the 
higher rates. Lincolnshire iron remained at 46s. net. Stafford- 
sbire pigs were all stronger. hot-air all-mine pigs being 55s., 
good part-mines 42s. 6d., and common 37s, 6d. to 38s. 6d. Hema- 
tites were firm at 61s. for West Coast forge sorts, delivered here, 
and 63s. for Nos, 1, 2, and 3 foundry, mixed. 

The improvement in the house coal trade, which set in on 
Cannock Chase at the beginning of the winter season, still con- 
tinues to be of a general character, and at the same time the 
miners throughout the whole of the district are. more busily 
employed than they have ever been since the last strike. Owing 
to the exceedingly mild weather which was experienced last 
winter, there was then but little revival in the staple industry of 
the Chase, and the present era and prosperity is doubly welcome 
by reason of the fact that it follows so long a period of depression. 
Inquiries around Cannock and Hednesford show that full time is 
now being worked at practically every pit in the district—a state 
of things that has not been known for many months past, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—There was considerable inquiry stirring on the 








Manchester Iron Market on Tuesday for next year’s delivery, but 
both makers and merchants are exceedingly cautious about com- 


mitting themselves to anything like heavy forward engagements 
in fact, many of the makers, whose position week after week grows 
steadily stronger, are disinclined to entertain new business ut all 
of any weight, and this only at a substantial advance upon their 
nominal list rates, The actual business just now being put through 
in pig iron, although perhaps not more than moderate, is quite as 
much as sellers are prepared to accept, and the market here ig jn 
no way affected by the continued fluctuations in warrants the 
gradual hardening in makers’ prices going on altogether unchecked 
Local brands of pig iron are still without quotable change, but 
exceedingly firm at the maximum list rates. For Lincolnshire 
foundry pig iron it is difficult to get quotations at all; where 
makers are prepared to sell they are only entertaining orders of 
moderate weight at about 2s. above list rates, and continental 
offers of several thousands of tons at 1s. over the official list quota. 
tions buve been declined. It would be difficult to buy Lincolnshire 
foundry under about 47s. 6d. to 48s., with foundry Derbyshire 

uoted 48s, to 50s. net cash, delivered Manchester. In Lincoln. 
shire forge some business has been put through on the basis of 
official rates, but about 45s. to 45s. 6d. would now bs generally 
wanted for delivery Warrington. Middlesbrough is firm at last 
last week’s rates, but without quotable alteration. In Scotch iron 
makers are, in some cases, asking rather higher figures, but 
generally sellers in the open market are prepared to take last 
week’s prices. 

In the finished iron trade the steady upward movement recently 
reported continues. Bars are meeting with an active demand, 
and Lancashire makes are now generally quoted £6, whilst 
£6 23, 6d. is being obtained for North Staffordshire qualities, with 
a probability that list rates with the close of the week will be 
advanced to £6 5s. Sheets are without alteration ; but for hoops, 
the Lancashire makers at a meeting on Tuesday decided to put 
up their list rates 5s. per ton, £6 10s. being now the quotation for 
random, and £6 15s. for special cut lengths, delivered Manchester 
district, and 2s, 6d. less for shipment. As I have previously 
intimated, this advance has been made solely on account of the 
increased cost of material, and following the upward move in bars, 
the general demand for hoops being only very limited. 

The position in the steel trade shows no material change, with 
prices maintaining a firm tone. Hematites range from 59s. to 60s. , 
ess 24 ; local steel billets, £4 17s. 6d. to £5 net cash ; bars, £6 
to £6 5s.; Scotch boiler plates are still obtainable, on actual speci- 
fication, at £6 10s.; but local makers are not selling at this figure, 
and at present are declining to quote at all. 

An exceptional brisk inquiry is reported in the metal market, 
especially for all descriptions of locomotive fittings. There is no 
alteration in the official rates, but where anything like special 
delivery is required makers are holding out for advanccs upon 
these, and are getting without difficulty }d. to 4d. per lb. above 
list rates on brass and copper wire and brazed brass tubes. 

Except that further wages questions are just now disturbing 
some branches of the machine making trade, and may possibly 
bring more generally to the front what has long been a vexed 
question with reference to the rate of remuneration paid to work- 
men who are just out of their apprenticeship, the position through- 
out the engineering industries remains much as last reported. In 
a few isolated cases there is perhaps not quite the same briskness 
in some departments, but this is due mainly to local or special 
circumstances, and does not affect the exceptional activity which 
is fully maintained throughout the district, and the satisfactory 
prospects for the future. Machine tool makers are, with few ex- 
ceptions, full of work for some time to come ; locomotive builders 
are also exceptionally busy ; stationary engine builders and boiler 
markes are well supplied with work, and the position as regards 
employment continues as satisfactory as it could be from a work- 
man’s point of view, the trades union societies having practically 
no really competent workmen on their books in receipt of donation 
benefit. 

A specially designed works has just been erected in Manchester 
by Messrs. Schaffer and Budenberg, as a branch of their large 
pressure-gauge manufacturing establishment at Buckau, Magde- 
berg, and I was much interested in a visit I had the opportunity of 
making to this new works. For their Manchester works, Messrs. 
Schaffer and Budenberg have erected a large and excellently 
planned building, comprising six floors, in a prominent posi- 
tion in the city, closely adjoining the Technical Schools that 
are now in course of erection, The Manchester works are 
organised on the same system as that followed out by the firm 
in their continental establishment, and competent workmen 
have been temporarily drafted to the Manchester branch to 
instruct English workmen in the various special processes, 
the intention, however, being ultimately to employ none but 
English hands. In going through the works perhaps the most 
striking features were the excellent organisation of the various 
departments and the exceptional care which has been bestowed 
in the arrangement of the special plant that has been put down for 
securing absolute uniformity !and accuracy of manufacture in every 
part of the gauges, down to thesmallest screw. For this purpose, 

rfectly automatic machinery—the greater part of it constructed 

y the firm themselves—has been specially designed in every detail 
for this particular work, the amount of manual labour being surpris- 
ingly small, and rendering the work almost entirely independent of 
the skill of the workmen employed ; whilst in addition an elaborate 
system has been worked out for the continuous checking of every 
portion of the gauges. Each floor throughout the works, includ- 
ing the flat roof of the building, which forms a convenient and 
commodious store-yard, is served by a hydraulic hoist, and it may 
be interesting to mention that the well of the hoist, which is about 
80ft. deep, has been utilised to accommodate a mercury testing 
column, which is available up to 4001b. per square inch, whilst a 
deadweight testing machine, designed by the firm, is used for 
higher pressures. I need only further mention that specia! atten- 
tion has been paid to arrangements for the comfort of the work- 
men, each floor being provided with complete system of hot-water 
heating, whilst the building throughout is bp by electricity. 

The Manchester Association of Engineers devoted its meeting on 
Saturday to reminiscences by several members of the visit of the 
Iron and Steel Institute to Spain. Mr. Henry Webb having 
given an interesting account of the visits to Portugalete, Bilbao, 
Guernica, and the iron ore mines of Orconera, Mr. 8, Dixon 
referred specially to the impressions he had received in visiting the 
engineering works. Although, he said, they were making great 
developments, and were in the position to deal with a great deal 
of heavy work, at the same time, with respect to machine tools, 
&c., they were in Spain only starting where English firms were 
leaving off, and were sometimes ten to fifteen years behind. 
At one works, where they were making the finest steel castings 
he had ever seen, the manager expressed the opinion that very 
often the work could be got out from England in less time than 
they themselves could finish it. This was, he thought, due to the 

oor machine tools, &c., they used, which were in many cases 
ought simply on the question of price, but were utterly unfit to 
cope with the work they had todo, Speaking generally, he might 
say they had not learned very much from the visit from an engi- 
neering point of view, but it was always interesting to see what 
other countries were doing. Mr. Percy remarked with regard to 
the better class Spanish ores, that undoubtedly these were being 
gradually exhausted, and it would be a national loss to this 
country when this occurred. 

At the first sessional meeting of the Manchester Association of 
Engineering Students, held last Wednesday, Mr. M. Longridge, 
M.A., M. Inst. C.E., in the chair, Mr. B, Stephenson read a paper 
on some recent improvements in marine engineering, in which he 
dealt with some of the reasons leading to the use of higher pres- 
sures and multiple expansion engines, with the ratio of cylinders 
adopted in mercantile and naval work ; the arrangements of triple 
and quadruple engines, and the balancing of these at high piston 
pose and the comparative economy of triple and compound 








engines. Data of the consumption and other trials of war- 
ships for the British and other navies were also gone into at 
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some length, also the uses of artificial draught, and the saving in 
weight of boilers due to it. _ The author then gave some compara- 
tive weights of machinery in mercantile and naval ships, and con- 
cluded with some notes on the materials used in the construction 
of light engines running at high speeds, In the discussion which 
followed, Messrs. M. Longridge, 7 Constantine, B. Adams, C. J. 
Rifarel, and O. Winder took part,' the proceedings terminating 
with the usual votes of thanks. : : ; 

The Manchester Branch of the Iron Trades Employers’ Associa- 
tion has just appointed as its district secretary Mr. _Frank 
Hazelton, the secretary of the Manchester Association of 

Jagineers. 

<= coal trade, although the commencement of the month 
has brought no further oo advance in prices, all descriptions 
of round coal shuw a decided hardening tendency, and pits are 
kept on full time, with the output moving away readily. The 
better qualities, suitable for house-fire purposes, have been in 
brisk request during the past week, and in most cases where the 
upward move last month was only partial it has now become 
eneral, whilst here and there special advances are quoted upon 
particular classes of fuel which happen to be in exceptional 
demand. Steady improvement continues to be reported in the 
lower descriptions of round coal, and for steam and — qualities 
6s. 6d. is being got without difficulty at the pitmouth, with 7s. 
quoted in many cases. Supplies of engine fuel are gradually 
becoming more plentiful in the market, owing to the increased 
production of slack consequent upon the improved demand for 
round coal ; but there is no pressure to sell, at anything under late 
rates, and at the pitmouth common slack remains steady at about 
3s, 6d.; medium sorts 4s., with best qualities ranging from 4s, 6d. 
to 5s, per ton. ca ; 

For shipment business is fairly active, and the recent advance of 
about 6d. per ton is being obtained without difficulty, 85. to 83. 3d. 
being now the average figures for ordinary qualities of steam coal, 
delivered at the ports on the Mersey. 

Barrow.—The trade in hematite pig iron is very active, and the 
market shows considerable won while buyers are arranging 
for deliveries well ahead to an extent which justifies the general 
confidence felt in the future of the trade. Prices are steady. 
They are quoted, for mixed Bessemer numbers, at from 51s, to 
to 51s. 6d. net, f.o.b., while warrant iron has veered during the 
week from 50s. 9d. to 51s., closing with sellers at 50s. 84d. net 
cash. The make of pig iron is well maintained, thirty-five fur- 
naces being in blast. Smelters still experience a scarcity of iron 
ore, or the output of crude iron would soon be increased. Stocks 
of hematite warrants have been reduced this week by 1475 tons, 
and they now represent 297,090 tons, or an increase since the 
beginning of the year of 7915 tons. 

The iron ore industry is, comparatively speaking, active ; but 
as in recent years there has been but little prospecting for new 
finds of ore there are not now a sufficient number of pits to give 
the yield of ore required even for the furnaces in blast in the dis- 
trict, with the result that Spanish ores have to be bought toa 
fairly large extent. Spanish ores are now up at about 153. per 
ton for Rubio delivered, while native ores range from 10s. to 14s. 
net at mines. 

In the steel trade there is uninterrupted activity, and orders 
are very freely offered for all the various classes of product made 
in the district. There is especial activity in the heavy steel rail 
trade, and business is likely to continue brisk for some time to 
come. Generally speaking it is believed that the steel trade gene- 
rally will be very busy throughout next year. Shipbuilding 
material is in active demand, and plates, heavy and light, are in 
full output, makers having plenty of orders on their books. In all 
other departments there is much activity in the steel trade. 

Shipbuilders and marine engineers do not report any new orders 
on the week, but they are very busy. Much satisfaction is felt at 
Barrow at the highly successful result of the trials of the firft-class 
cruiser Powerful last week, and it is felt that the performances of 
this ship will do much to give prestige to Barrow in regard to the 
highest class of Admiralty work. 

lronfounders and boilermakers are busy, but there is less work 
in the building of the ordinary type of boiler now that so many 
water-tube boilers are utilised in her Majesty’s ships. All classes 
of commercial tonnage, however, still adhere to the old-fashioned 
boiler. Engineers employed in the general trade are all busy, and 
likely to remain so, 

Coal finds a poor market, and prices are still easy. 
brisk inquiry and prices are steady. 

Saipping shows increased activity. The exports of pig iron 
from West Coast ports during the week amounted to 5628 tons, 
and steel to 10,715 tons, as compared with 2480 tons of pig iron, 
and 6686 tons of steel, in the corresponding week of last year, an 
increase of 3148 tons of pig iron, and 4029 tons of steel. The 
aggregate shipments of pig iron this year have reached 295,354 
tons of pig iron, and 443,208 tons of steel, as compared with 
272,955 tons of pig iron, and 344,673 tons of steel in the corre: 
sponding period of last year, an increase of 22,399 tons of pig 
iron, and 98,535 tons of steel. 


Coke is in 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


SEVERAL days of sharp frost have had their usual effect in 
stiffening the demand for house coal ; those consumers who had 
delayed laying in stocks hurrying to get supplies before any 
further advance was made in prices. At the time of writing the 
frost is being succeeded by rain, and quotations have not been 
raised above the increase of 6d. to 1s. a ton which was generally 
imposed last month. The weather having on the whole been fairly 
open, there was considerable difficulty in sustaining the advanced 
quotations ; but these are now very easily obtained, and it is 
quite probable that coal will get dearer before Christmas. The 
demand for the metropolis has been very satisfactory, as well as for 
the eastern counties and kindred markets, the consumption steadily 
increasing, while stocks in merchants’ hands are limited. The 
London merchants during last week decided to increase prices of 
all classes of coal below Silkstone to the consumer. This will have 
the effect of strengthening those classes of fuel which have long 
been at an unprofitable price. It is noteworthy that very light 
stocks are at present held by the middlemen. This is a tendency 
which appears to be increasing, and it brings the collieries into 
quicker touch with the market than before. Best Silkstones are 
at present making 8s, 6d. to 93. 6d. per ton ; ordinary, 7s. to 7s. 6d. 
per ton ; what is known as Barnsley House, which covers a con- 
siderable range of household fuel, is quoted at 83. to 9s. per ton ; 
Barnsley seconds can be had up to 7s. per ton; while thin seam 
coal is at 6s. 6d. to 7s. The steam coal trade has now entered upon 
its quiet time, exports falling off, and less being reduired in the 
general markets. The increase in freights which beneficially 
operates upon mercantile marine and other departments, is not 
favourable for large exports, as merchants with stocks, even 
those who are sold forward, get their consignments to as low a 
point as possible. The railway companies are receiving quite an 
average weight of fuel. Although the North-Eastern contracts 
are not yet arranged for, it is expected that the advance asked 
for, which does not represent more than about 3d. per ton, will be 
obtained. For Moneta hards, values keep steady at 7s. to7s. 6d. 
a ton ; seconds being obtainable at 6s. 3d. per ton. A large 

usiness is doing in gas coal, the values of which have not altered. 
A similar remark applies to manufacturing fuel, the demand being 
very steady all round. Good nuts can be had at 7s. per ton; 
small nuts from 4s, 3d. per ton; screened slack from 3s, 3d. per 
ton ; pit slack from 2s, 6d.; and smudge from 1s. 6d. per ton. 

good business formerly reported in coke is maintained, ordi- 
nary qualities making 8s. to 10s. per ton ; washed coke, 12s. per 
ton. e output of coke is at present very large, owing to the 
improved state of the smelting trade increasing the demand for 





Derbyshire and North Lincolnshire qualities. The Sheffield Gas 
Company have raised the prices of all sizes of coke and breeze 
1s. 3d. per ton. The advance took effect on Dezember Ist. 

In the iron trade the tendency is still towards increasing firm- 
ness. Pig iron in brisk demand, though no quotable change is to 
be noted. West Coast hematites at present make from 59s. to 
60s. per ton ; North-east Coast 47s. to 48s., but these quotations 
are regarded as bottom price, which may very soon lifted. 
There would have been an increase in values before this had an 
improved foreign demand synchronised with the advanced home 
requirements. In railway material there is no slackening of the 
activity already reported. It should be mentioned, however, 
that a paragraph, which has been going the round of the papers 
respecting the placing of important orders in the Sheffield 
and Birmingham district for the Manchester, Sheffield, and 
Lincolnshire Railway’s new line to London, is simply the repetition, 
in another form, of what was mentioned in THE ENGINEER several 
months ago. The orders given out by the company were equally 
divided between Cravens, Limited ; all Carriage and Wagon 
Works, Sheffield ; and the Ashbury Carriage Company, Limited. 
There has been no fresh work placed since that time. In mercantile 
marine the outlook is scarcely so promising as it was a month ago. 
Oar local firms have marine specialities, which they manufacture 
exclusively, out the trade in which is entirely dependent on a 
spurt is cargo boat building which has not been maintained so 
briskly as could be wished. Of course Sheffield district benefits 
most directly from shipbuilding generally, the great weights of 
steel required for the hulls having its influence upon the prices of 
steel and hematite iron. In the armour-plate mills fresh orders 
from the Government are being anxiously waited for. Beyond the 
1500 tons of armour, which were mentioned last week, as having 
been placed with the Cyclops Works, no further orders have been 
received, but they are certain to come to both the other armour- 
making establishments. 

The general condition of the lighter industries is satisfactory, 
the difficulty being to obtain sufficient hands to complete the 
work now on order, During the long depression in these branches 
the artisans did not take on apprentices, as the prospects of work 
for them in the future was not encouraging. The sons of cutlers 
and others, therefore, drifted into other branches, some of them 
making their way to the cycle producing centres. As the old 
hands died off there were thus none to take their place, and the 
result is to-day that there are too few workers in many depart- 
ments of Sheffield industry to take the work up. Nor is there 
much likelihood of the situation being altered, the gradual decline 
in several of the lighter staple es having fairly discouraged 
Sheffield men from letting their sons follow their vocation. Of 
course distinct evidence of permanent improvement will soon 
produce a change of feeling in this direction, but at present the 
difficulty in the leading establishments is to find skilled labour 
adequate for the requirements, 

A meeting of the Sheffield Branch of the British Steel Smelters’ 
Amalgamated Association was held on Saturday night, to hear an 
address by Mr. J. Hodge, of Manchester, general secretary. Mr. 
Charles Hobson, J.P., President of the Federated Trades 
Council, in introducing the lecturer, stated the work done at 
the Technical School and the Secondary Schools in Sheffield, 
was an indication of what had been accomplished by the em- 

loyers. In Germany the best edge tools and cutlery were made 
es Sheffield steel, and Sheffield held perhaps the best position 
in the world for the manufacture of steel. He complained, how- 
ever, that while large fortunes had been realised in Sheffield in the 
steel trade, workmen had failed to participate in these great 
profits, and their wages had remained practically stationary. The 
steel smelters had not realised the results they could have gained 
if the workmen bad manifested the same earnestness as was shown 
by the officers of the Association. It was intended now to put 
forth greater efforts in this direction. Mr. J. Hodge said the 
Association was established in 1886, and the membership was over 
3000, or about three-fourths of the men employed in the trade. 
Since its establishment the Association had paid over £20,000 in 
benefits. The Sheffield branch, although started about eight years 
ago, had only 160 members, while according to the number of men 
engaged in the trade in Sheffield, the membership should be three 
times as great. They desired to improve the organisation in 
Sheffield, as they did not think it right that the Sheffield workmen 
should be paid a lower rate of wage than was paid elsewhere. 

The Master Cutler, Mr. Alexander Wilson, J.P., entertained 
500 representative members of his staff and old employés to 
dinner in the Cutlers’ Hall on Saturday evening. Advantage was 
taken of the occasion to present to Mr. Wilson a full length por- 
trait of himself, the gift of the officials and staff. A three-quarter 
replica was presented at the same time to the Mistress Cutler. The 
Master Cutler and the Mistress Cutler both returned thanks. The 
toast of the Master Cutler was proposed by Mr. G. B. Wood, who 
congratulated their worthy chief upon his elevation to the dis- 
tinguished office, and said that honour had never been conferred 
upon a gentleman better qualified to support the dignity of the 
office and to safeguard its interests. Mr. A. S. Jarvis, 
Midland Railway Company, in proposing ‘Success to Messrs. 
Charles Cammell and Co.,” remarked that a firm employing over 
10,000 people was no mean factor in the economy of a city, or even 
of a nation ; 10,000 employés represented 46,000 persons, a vast 
army, whose health, happiness, and yn baa were in the hands 
of Messrs, Charles Cammell and Co, Other speeches followed, and 
a very pleasant evening was spent. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market this week has, on the whole, been steady and 
satisfactory, with the tendency altogether in favour of the sellers, 
who are well supplied with orders, and regard prospects as en- 
couraging. Consumers are showing considerable anxiety to buy for 
delivery over the first half of next year, but makers are not so ready 
to sell ahead, as there is every reason to believe that prices in the 
spring will be above those now ruling. Producers have this week 
been selling No. 3 Cleveland pig iron for prompt f.o.b. delivery, at 
403, 9d. per ton, and for delivery over the first quarter of next 
year at 41s. Some business was done in the early part of the week 
by merchants at 40s, 6d., but the subsequent advances in warrants 
have strengthened all sellers. The approach of winter has no un- 
toward influence, as makers have plenty of orders already on their 
books. Cleveland warrants have been as low as 40s. 7d. cash ; but 
on Wednesday 40s. 10d. cash had to be paid. No.1, which is 
still in fair request for the Continent, is firm at 42s, The lower 
qualities of Cleveland iron are dearer, and are generally scarce, 
especially mottled and white, of which the furnaces are producing 
very little. No. 4 Cieveland foundry pig iron is at 40s.; grey 
forge at 393., mottled at 383. 6d., and white at 38s., for early 
delivery. Mixed numbers of East Coast hematite pig iron can be 
bought from merchants at 49s, 6d. per ton early delivery, but pro- 
ducers are not prepared to sell at this figure, as with the present 
prices of hematite iron ore such a selling price for the iron would 
not be profitable, 

Makers have recently reduced their production, especially of 
hematite pig iron, not because too much is made, for that is not 
so, but because they cannot get adequate supplies of materials. 
They could readily find a market for more than the late output, 
considering how active the steel works are, but they cannot make 
all that is needed. Thus there is the unusual concatenation of 
circumstances—a decreasing production and decreasing stocks. 
It is believed that makers must be rapidly reducing their stocks 
of hematite pig iron. Connals’ last month had their stock of 
hematite reduced by 8985 tons, against 4445 tons in October, the 
quantity held at November 30th being 139,866 tons. Connals’ 


stock of Cleveland pig iron was 160,074 tons at November 30th, 
a decrease for the month of 172 tons. 


Tt i: est'mated that the 











stock of Cleveland pig iron in the district must last month have 
declined 20,000 tons. Their deliveries, both on home and export 
account, have been almost unprecedented. The November sbip- 
ments have only once before been exceeded, viz., in September 
last, but the excess of September over November was not much. 
There being five Sundays in last month, the twenty-five working 
days gave an average ———- of almost 5000 tons per day, while the 
daily average in September was 5115 tons. 

When the Cleveland Ironmasters’ Association ceased at the end 
of September to issue their monthly statistics, —— fur- 
naces were in operation; now there are ninety-three, as five 
furnaces have been blown out or damped down, and one blown in. 
Fourof the five furnaces blown out were producing hematite pig iron, 
and the necessity for stopping has been forced upon them by the 
scarcity of Spanish ore. The Consett Iron Company has blown 
in a furnace to produce hematite iron, The hematite furnaces 
blown out have been one each at the following works :—Edward 
Williams’s Linthorpe Ironworks, Tees Furnace Company’s Teesside 
Works, and Messrs, Bolckow, Vaughan, and Co.’s Southbank Works. 
Sir B. Samuelson and Co. have damped down a hematite furnace 
at the Newport Ironworks, Middlesbrough. Messrs, Bolckow, 
Vaughan, and Co. have also blown out a furnace producing Cleve- 
land pig iron at the Lackenby Ironworks. Thus the output of the 
district will have been reduced 12,000 or 13,000 tons monthly. 
Other furnaces have worked badly from lack of Spanish ores, some 
being almost stopped at times, and two or three of the hematite 
furnaces have been set to produce ordinary Cleveland iron ; but 
only a limited quantity of Gteveland ironstone can be obtained, or 
some of those which have been blown out would have gone on to 
Cleveland iron. There are not men enough at the Cleveland mines 
to do more than raise what is ordinarily required. There is plenty of 
Cleveland ironstone to be had if there were hands towin it. Formerly 
much more was raised, and many more hands were employed in 
Cleveland, but that was before the competition of steel became so 
keen. With the great reduction in the output of local ironstone 
many of the men deft the district. As the extra demand for 
Cleveland stone would be only temporary, mine-owners are not 
disposed to open up new working places and seek out extra 
hands, 

In regard to the dearth of Spanish ore referred to above, the 
situation of some of the Cleveland hematite iron makers is serious 
and unprecedented. Such an experience they have never had, and, 
what is more, if supplies do not improve materially before long, 
more furnaces will have to stop working, for additional suppplies of 
other ores cannot be procured. In November the import of foreign 
iron ore into the Tees was only 63,000 tons, which is less than half 
the quantity usually imported. One leading firm of makers of 
hematite pig had not a single ore steamer at their wharf all the 
month. ost consumers have now used up all their stock, and 
are in difficulties at times owing to the delays in the arrival of 
vessels. Hand-tc-mouth supplies have to be relied upon, which is 
not desirable. It isalso a complaint that a considerable proportion 
of the ore which does come to hand is poor and dirty, with an 
average of no more than 43 or 44 per cent. of metallic iron instead 
of 50 percent. The explanation of the dearth of Kubio ore is 
that the heavy and continuous rains in the North of Spain have 
sadly interfered with the winning of ore, as there have been land- 
slips at the mines and on the railways ; the workings of the mines 
have in some cases been flooded. Even when the ore can readily 
be got there is often delay in getting it over the railways to the 
shipping places. The position is a bad one for ironmasters here, 
who are suffering considerable loss and inconvenience in con- 
sequence. 

ith respect to the complaints recently made by traders, in the 
Teesside district especially, on the question of the short supply of 
trucks on the North-Eastern Railway, a meeting of freighters, 
called by the Middlesbrough Chamber of Commerce, has been 
held. It was shown thereat that while great inconvenience and 
even loss had been caused to traders, owing to the insufficiency of 
trucks, yet the situation had just been made more tolerable for 
them, as the management of the North-Eastern Railway had met 
the difficulty by hiring a large number of trucks from other 
railways. 

The Darlington Steel and Iron Works are to be sold by public 
auction shortly at the Royal Exchange, Middlesbrough. The 
Castletown Steel Works, near Sunderland, erected by the Wear 
Steel Company at a cost of £139,654, were offered for sale by 
auction a few days ago, when bidding commenced at. £20,000, and 
closed at £33,500, the offers being made by Mr. J. A. Longden 
and Mr. A. O. Hedley, the first named being the highest bidder. 
The property, which also included 36 acres of freehold land, was 
withdrawn. A report was current on Tyneside that the Walker 
Ironworks, which consist of blast furnaces and rolling mills that 
have been idle for a long time, had been purchased by a syndicate, 
who would reopen them at once. That report, however, is without 
foundation. The owners, Messrs. Bell Brothers, of Middlesbrough, 
know nothing of any sale. 

The pig iron exports from the Cleveland district in November 
greatly exceeded expectations. November is generally a very dull 
month for shipping, but this year it has proved the second best 
on record, 124,400 tons having been sent away, and thus in eight 
of the eleven months of this year, the exports have exceeded 
100,000 tons. The average shipment for the last four months has 
been 122,000 tons monthly, and for the whole year 104,000 tons 
per month. The October export was exceeded by 8627 tons, and 
that of November last —_ by 35,611 tons. The extraordinary 
page | sent to Scotland is remarkable—50,315 tons, or 2000 tons 

aily, the largest on record. 

For the eleven months of this year the export of pig iron from 
the Cleveland district has been by far the best on record, and both 
coastwise and foreign shipments constitute records, the foreign 
especially being very much above anything ever previously re- 
corded. To Scotland 386,582 tons have been sent, and to Germany 
344,934 tons. 

The finished iron and steel trades continue very active ; and 
most firms, having orders to occupy them over several months, are 
maintaining their prices. Mr. Waterhouse’s statistics to the Board 
of Conciliation for September-October show a considerable improve- 
ment in the deliveries of manufactured iron, the total being 29,469 
tons, an increase over the previous two months of 4624 tons, or 
19 per cent. As compared with March-April, 1895, the period of 
smallest production, the increase has been 65 per cent. The chief 
revival has been in bars, deliveries of which were 25 per cent. 
better than July-August last, and 115 per cent. better than in 
March-April, 1895. Prices have, however, moved little—6 ‘67d. 
increase on July-August, and 3s, 6d. increase on the bottom prices. 
The average for September-October was £4 17s. 8d., and this has 
given the men an advance of 3d. per ton in puddling and 24 per 
cent. in other mill and forge wages, the first alteration since the 
end of 1894, and rates are raised to what they were in May, 1894. 

The directors of Messrs. Dorman, Long, and Co., J imited, 
Britannia and West Marsh Iron and Steel Works, Middlesbrough, 
report a gross profit for the year ending September 30th, of 
£34,713 13s, They propose to pay the ordinary shareholders 4s. 
per share, or 4 per cent-—against nothing in the previous year— 
and they put £10,000 aside for depreciation. They have expended 
on capital account, money for the erection of a new steel furnace, 
for additional machinery, for the further application of electricity 
in the engineering department, and for the extension of the London 

ard, rendered necessary by the extension of the girder business. 

e directors say the works are fully occupied at rather better 

rices,and generally, the prospects are brighter than they have 

en for several years past. 

The works of Sir Wm. Gray and Co. at West Hartlepool have 
this week been idle for sone days through curious causes. In the 
first instance a number of men struck to secure the dismissal 
from the works of a policeman to whom they had taken a dislike. 
The guardian of the peace was removed, and the authorities sent 
another in his place, A second cause of dispute was with the 
p'aters, who c:mplrined that the firm, in order to expedite the 
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work, had set on too many platers for the number of punching 
machines in the works, the consequence being that frequently the 
platers had to waste a considerable time in waiting their turn for 
the plates to be prepared. Sir Raylton Dixon and Co., ship- 
builders, Middlesbrough, have been asked by the Admiralty to 
tender for two cruisers, but they have intimated that they cannot 
do so, as the dock gates at Middlesbrough are not sufficiently wide 
to admit of such vessels fitting out in the dock. The Weardale 
Coal and Iron Company has started at Spennymore the second 
of its new plate milis, this mill being able to turn out the largest 
plates in the world. 

The coal trade is dull in Northumberland, but fairly brisk in 
Durham. In the latter district prices are stronger, but in North- 
umberland they are weak. The ballot of Durham miners resulted 
in 29,842 voting for joining the Miners’ Federation, and 13,195 
against, 12,000 remaining neutral. 








WALES AND ADJOINING COUNTIES, 
(from our own Correspondent.) 

Hovse coalowners have been gratified by the excellent demand 
that has set in for bituminous coal; and in the Monmouthshire 
district, as I anticipated, the improvement in the well-known semi- 
bituminous, which makes a good house coal, is well maintained ; 
drys also are brisk. Londoners would do well to take a hint 
from Welsh residents, who find that a mixture of the best 4ft. or 
6ft. steam, backed with small bituminous, makes the strongest 
and most lasting fires. 

Steam coal continues in moderately good demand. Last week 
the coal exports from the Cardiff ports came up to the old figures, 
nearly 320,000 tons. 

The coal trade generally last week was fairly good, the setting in 
of north-easterly winds having its usual effect. Even at Porthcawl, 
which is an improving port, the coal trade is reported as good. 

There has been no settlement yet at the Dowlais-Cardift Colliery, 
now better known in the district as the Abercynon, but I find that 
new men are presenting themselves, and a tolerably good output is 
being made. The strikers have no funds, and their action meets 
with no sympathy, sol shall expect that a good many will fall 
in, and the colliery will be worked on the understanding that the 
seam is the 4ft., and not the 6ft, as the strikers contend. The 
Abercynon coal finds marked favour with the railways. The loco- 
motive department of the Taff, the London and North-Western, 
and the Great Western commend it, and the great need now is to 
meet the demand ; and the old workers will be well advised to follow 
the example of the Albion men, who also maintained that their 
seam was the 6ft., but gave in to arbitration, which decided that 
it was the 4ft. The Albion and Abercynon are admitted by the 
best experts to be the same seam. If not so, the 4ft. has been 
‘‘washed out,” and of this no geological evidences have been 
brought forward. 

The latest report regarding prices is that drys are in good 
demand at about 3d. per ton more than last week, for prompt and 
future shipment; the market for Monmouthshire coal firm. Last 
Cardiff prices are :—Best steam, 9s. 9d. to 10s.; seconds, 9s. to 
9s. 6d.; drys, 9s. to 9s. 6d.: best Monmouthshire, 8s. 9d. to 9s.; 
seconds, 8s, 3d. to 8s, 6d.; best small steam, 4s. 6d. to 4s. 9d.; 
seconds, 4s, to 4s. 3d.; drys from 3s. 6d.; best house, 10s. 6d. to 
lls.; No. 3 Rhondda, 10s. 6d.; brush, 9s. 3d.; small, 8s. to 8s, 3d.; 
No. 2 Rhondda, 7s. 6d. to 8s.; through, 6s. 3d. to 6s. 6d.; small, 
4s, 6d. to 4s, 9d. 

Patent fuel is in good demand at Cardiff ; one cargo of 2800 tons 
left for Vera Cruz this week; prices, 9s, 9d. to 10s. Coke 
pg in good demand ; prices }4s, 6d. to 22s., according to 
quality. 

Marked activity continues to be shown at the port of Swansea. 
Last week the import trade exceeded the average by 18,000 tons, 
and the highest weekly record by 9000 tons. Coal exports were 
reported brisk. Patent fuel only nominal, and tin-plate small. 
The total shipment of tin-plates only amounted to 29,182 boxes ; 
received from works 40,064 boxes. Present stock at Swansea, 
92,318 boxes. 

Swansea coal prices latest are as follows :—Anthracite, best, for 
malting, 9s. 6d. to 10s.; seconds, 8s, to 8s, 9d.; ordinary, 8s, to 
8s, 9d.; culm, 3s, 6d. to 3s. 9d. Steam, 9s. 3d. to 10s.; seconds, 
8s. 3d, to 9s. Bituminous, 93. 6d. to 10s, 3d.; through, 8s. 6d. to 
93,; small, 7s. to 7s. 6d. 

The Great Western Railway authorities have offered the Cardiff 

signalmen and others an advance of wages equal to about 3s. per 
week, but at a meeting to be held on Sunday next a proposition 
is to be made for a reduction of hours in preference. 
_ A cycle manufactory is being projected at Swansea, and the 
intention is to obtain one of the unoccupied works at Landore. 
This will be good news for the district. In addition, I hear that 
the Mannesman Works are to be further enlarged, the company 
being in receipt of substantial orders from the British, Russian, 
and Chinese Governments. 

Similarly good news comes from the Ebbw Vale works. Here 
the iron and steel works are very encouraging. Large consign- 
ments of ore from Bilbao are coming in—one cargo of 1500 tons 
this week. New plant is being laid down for the development of 
the steel trade ; and a large portion of the mills acquired from the 
Rhymney Iron Company is being erected, so that employment 
will be given to an increased staff of men. Coal trade there is 
moderately brisk. 

In all parts of the district the steel trade is very satisfactory, 
and prices are firm. Iron ore has an upward tendency. At Cardiff 
quotations for best Bilbao are 14s. to 14s, 3d.; Tafna, 13s, 3d. to 
13s. 6d.; Garucha, 12s, to 12s, 3d.; Swansea much the same, 
Swansea imported 9700 tons last week. 

I have noticed of late an increase in the despatch of tin bars, 
both from Cyfarthfa and Dowlais. Rails for foreign destination 
are in demand, and two shipments occurred this.week from Cardiff, 
one of 900 tons. The accident to the Goat Mill, Dowlais, engine 
is being rapidly repaired, but is expected to take another week. 
The electric light is used nightly, and the appliances of electricity, 
such as electric boring machines, are being turned to account. 
Altogether the Dowlais management is well occupied with rails, 
bars, merchant iron, and small goods, At Briton Ferry good 
activity has been shown in all branches. Mr. Davey and Mr. L, 
Jenkins have been re-elected directors of the Villiers Tin-plate Co. 

The latest news from the tin-plate centre gives fair proof that 
the dangers of a general strike are daily lessening. One by one 
employers and men are coming to terms. A settlement has been 
brought about at Beaufort at 5per cent. below the list ; at several of 
the Llanelly works at the same, All Morristown have arranged with 
one exception, the Duffryn ; Foxhole Works keep on at 10 per 
cent. Port Talbot Works are to restart at a basis of 5 per cent., 
and Melyn the same. 

At the last meeting on ‘Change, Swansea, general satisfaction 
was expressed that the situation was improving. In the opinion 
of large buyers present it was of the first importance that a 
settlement should be arrived at, ‘‘ otherwise they must inform 
their American customers that they must look to themselves for 
supplies.” Some degree of uncertainty prevails about the future 
of the trade, 

Pig iron continues to fluctuate; closing prices a little better. 
Glasgow, 48s. 6d.; Middlesbrough, No. 3, 40s.; hematite, 483. 84d. 
Welsh bars from £5 10s, Iron plates, £6 15s. to £6 17s. 6d.; 
steel, £6 103. to £6 12s, 6d. Steel rails, heavy, £4 10s. to 
£4 12s, 6d.; light, £5 10s, to to £5 12s, 6d. semer bars, 
£4 7s, 6d.; Siemens, £4 7s, 6d. Tin-plates: Bessemer cokes, 10s, 
to 10s. 3d.; Siemens, 103. 3d. to 10s. 6d.; ternes, 17s. 6d. to 
21s. 6d.; best charcoal, 13s, to 14s,; block tin, £58 1s, 3d. to 
£58 2s. 6d. 

The audit of the Coalowners’ Association books at the meeting 
this week was given as not affecting wages, ‘‘ neither advance nor 
reduction ;” so wages will remain at 10 per cent. above the 
standard. The meeting of the Association at Cardiff, on Tuesday, 





was a very large ‘one, the principal business being to receive the 
report of Sir W. T. Lewis’s committee on the best method to pre- 
vent the underselling of coal. ¥ 

Sir William entered fully into the matter, noting at length the 
various schemes advocated, that of the Westphalian Syndicate, 
the American Anthracite Association, the Monmouthshire Coal- 
owners’ Association, Mr. D, A. Thomas, M.P., Mr. T. Radcliff Ellis, 
and that of the Newcastle Australian Association. Into the special 
features of these, the committee which had been appointed had 
gone very carefully, with the result that they were unable to 
recommend either as applicable to the circumstances in South 
Wales and Monmouthshire. The committee subsequently, after 
various discussions, in which they considered the variety of 
qualities of coal produced in the district, and the various circum- 
stances under which collieries are carried on, &c. &c., formu- 
lated a scheme, which was then submitted to the Associati The 
leading points of this are:—(1) An Association of coal owners, 
the title to be the ‘Controllers of Output.” The object 
to be to adjust from time so time the output of the collieries, 
so as to prevent fluctuati in the price 
of coal and in the wages of workmen employed therein, by 
arranging from time to time that the quantities forming the gross 
output of the collieries be regulated and adjusted as nearly as 
possible to the demand for the coal, and also to allocate from 
time to time to the various members of the Association the 
weekly quantities to be worked by each of them. Each colliery 
owner to be entitled to nominate two representatives to attend 
all meetings. Each member to pay one farthing per ton on his 
annual conventional output, as an entrance fee, to form a guarantee 
fund against infringement of his obligations. The Council 
empowered to make levies when required. A paid committee 
to be appointed. 

Then followed a lengthy series of arrangements for working the 
scheme, ending with one leading feature of recommendation, that 
the present sliding scale arrangement shall be continued for two 
years as and from January Ist, 1897. The closing suggestion, 
which I need scarcely point out as one of the most vital of the 
whole scheme, was that steps be taken to communicate with the 
coalowners outside of the Association, with a view of their co-opera- 
tion. At the close the scheme was unanimously adopted, and it 
was ordered to be printed and copies widely circulated. The next 
step is the formation of a committee to confer with the Freighters’ 
Association. I shall note again the pains and penalties to owners 
who do not abide by their obligations. 

The local railway and dock Bills, of which plans have been de- 
posited, are:— Windsor Dock, Barry Railway, Taff Vale Railway, 
Great Western, additional powers ; Bute Dock, Rhymney Amal- 
gamation. 

News has arrived of an explosion of a Cardiff laden coal steamer 
in Bantry Bay. It was laden with 2000 tons of coal, and after the 
explosion the mate could not be found. By great care the vessel 
was navigated to Bantry. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THe Glasgow pig iron warrant market has been somewhat 
irregular this week. Threatened labour troubles and uncertainty 
concerning the immediate future of the ore trade have induced 
operators to pause, and an opportunity has thus been afforded for 
the bears to depress prices. The business position is, however, 
very strong, and prices of makers’ iron ore are increasing still 
further. 

Scotch pig iron warrants have sold from 48s. 9d. to 48s, 54d. 
cash, and 48s, 114d. to 48s, 84d. one month; and a considerable 
business has been done in this class of iron. In Cieveland war- 
rants there has been little doing, the prices being 40s. 8d. to 
40s, 6d. cash, aud 40s, 9d. and 40s. 94d. one month. Cumberland 
hematite warrants have brought 50s, 9d. cash, and 5ls. and 
50s. 114d. one month. 

The foreign demand for Scotch pig iron shows little improve- 
ment, but the makers are in a position, owing to the active state 
of the home market, to ask for higher prices, and some of them 
have made a further advance of ls. per ton on special brands. 
The following are the current prices, f.o.b, at Glasgow :—Monkland 
and Govan, No. 1, 49s. 6d.; No. 3, 48s.; Wishaw and Carnbroe, 
No. 1, 49s. 9d.; No. 3, 48s. 3d.; Clyde, No. 1, 51s.; No. 3, 49s.; 
Calder, No. 1, 51s. 6d.; No. 3, 49s. 6d.; Summerlee, No. 1, 52s. ; 
No. 3, 49s. 6d.; Gartsherrie, No. 1, 53s.; No. 3, 50s.; Coltness, 
No. 1, 54s.; No. 3, 50s.; Glengarnock, at Ardrossan, No. 1, 51s. 6d.; 
No. 3, 47s. 6d.; Eglinton, No. 1, 49s. 6d.; No. 3, 47s. 6d.; 
Dalmellington, at Ayr, No. 1, 48s, 6d.; No. 3, 46s, 6d.; Shotts, at 
Leith, No. 1, 52s. 6d.; No. 3, 50s. 

The furnaces in blast in Scotland number 77, of which 35 are 
producing ordinary, 36 Lematite, and 6 basic iron, compared with 
a total of 78 at this time last year. There are 12 fewer furnaces 
making ordinary iron than at this time last year, but, on the other 
hand, there are 9 more producing hematite, and 2 more making 
basic pigs. 

A good deal of talk has occurred on ’Change this week with 
reference to the state of the Spanish ore trade. Of late the prices of 
this ore have advanced very considerably, and this, with the rise 
in freights, has increased the cost very materially. The result 
of this has been to induce users of hematite to increase their orders 
for the home-made article. At the same time, the prevalence of 
rainy weather at Bilbao has rendered shipping supplies of ore 
scarce, and it is at the same time alleged that mine-owners are 
keeping back the ore in the hope of sending prices still higher. 
It is held that such a policy will be likely to defeat its object. At 
any rate, there appears to be a disposition on the part of mer- 
chants and users of ore to keep as much out of the market as 
possible. Perhaps an absence of buyers for a week or two may 
have the effect of rendering the mine-owners more desirous to sell. 

The shipments of pig iron from Scottish ports in the past week 
were 5367, against 2714 in the same week of last year. Stocks in 
Glasgow warrant stores amount to 363,299 tons, compared with 
— in the corresponding week, and 346,003 at lst January 
ast. 

The finished iron and steel branches are well employed, and the 
prices are steady to firm. It is felt by makers that a substantial 
advance is requisite to compensate for the increased cost of the 
raw material, but it is not easy to induce buyers to take the same 
view of the matter. 

The general engineering trades are getting busier, and so also 
are founders, while several good contracts have been secured by 
locomotive engineers. 

A somewhat better feeling exists in the coal trade. The demand 
on Mediterranean account has been rather more brisk, and the 
inland department is active, both as regards orders for household 
and manufacturing purposes, The total shipments from Scottish 
ports in the past week amounted to 169,706 tons, compared with 
129,020 tons in the preceding week, and 166,678 tons in the corre- 
sponding week of last year. The prices of coal f.o.b. Glasgow are 
for main 6s, 9d., ell 7s, 1d., splint 7s. to 7s. 3d., steam 7s, 9d. to 
8s, per ton. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron industry im this county remains firm and 
satisfactory, but has not in any way changed since last week, and 
there is consequently nothing of special interest to be related. In 
Silesia the iron business moves on briskly, only here and there a 
slight falling-off in the demand for finished articles has been 
noticeable. Pig iron remains in very healthy request, and stocks, 
where there are any, are ridiculously small. Quotations have not 
altered upon the week. 

The quiet and somewhat unsettled condition of the Austro-Hun- 








arian iron market, to which reference has been made in former 
Sense has not improved nor in any way changed since last report, 
The demand for manufactured iron is moderate, makers purchasi: 
only their immediate requirements, and in several instances the 
prices offered and taken were below list rates. The aspect of the 
pig iron trade is rather more favourable, and producers firmly 
maintain the former quotations; considerable sales have been 
effected in foundry pig and the 2 obtained have in a few 
instances been higher than last week. ‘There continues to be much 
life stirring in the railway and engineering line, and prospects for 
future employment are very good; the Kaiser-Ferdinand-Nord 
Bahn is contemplating the enlargement of their rolling stock, and 
there are also several smaller orders pending. At the tube mills a 
vigorous activity is going on, owing to heavy purchases that are 
being made for the Vienna Gasworks, 

In France the iron and steel industries are steadily engaged on 
orders of former date ; fresh work, though not plentiful, is still 
sufficient to warrant a fair employment for the next months. In 
Paris girders note 170f. p.t. ; merchant bars, 165f. p.t., while for 
rails 150 to 165f. p.t. is paid. The majority of the construction 
ro are well occupied and have a good number of orders on their 
books, 


In some branches of the iron trade employment is likely to 
remain very active through winter. 

The industrial outlook in Belgium continues encouraging ; iron 
and steel, both raw and finished, meet with healthy request, and 
show much firmness on the whole. Prices are very stiff, and 
there is a general belief that if the activity in the different depart- 
ments continues brisk during this and the next quarter a further 
rise in quotations will take place early in spring. Even now, when 
the tone of the iron market is comparatively quiet, some sorts of 
manufactured iron are exhibiting a decided tendency ‘to rise, 
Girders and steel plates have been in specially a call upon the 
week, while iron plates are in decreasing demand generally. 

Nearly all departments of the Rhenish- Westphalian iron business 
continue to show much life and activity, and the majority of the 
works are fully engaged. In iron ore a brisk trade is doing, and 
output moves away freely ; though large quantities are produced 
at the inland mines, and heavy lots are also imported, there is still 
a general complaint that the supply of iron ore is by no means 
equal to demand. Especially spathose iron ore is vigorously 
inquired for. Quotations are the same as before, being for spathose 
ore :—M. 10.80 to 11.40 p.t.; roasted ditto, M. 12 to 14 pets owing 
to an exceptionally good demand the prices for Luxemburg 
minette have hardened, and the 40 p.c. contents are now quoted 
M. 340 to 3,50 p.t.; inferior sorts fetching M. 2.50 to 
2.80 p.t. net at mines. There is much life stirring in the pig iron 
department, output scarcely covering the present heavy demand. 
Numerous sales have already been effected for the third quarter 
of next year, and there is a particularly brisk trade doing in 
pig, No. 3 realising M. 60 p.t., free Ruhrort. German Bessemer 
quotes M 65 p.t.; foundry, No. 1, M. 67 p.t.; basic, M. 58°90 p.t.; 
iron for making steel M. 59 to 60 p.t., at. works. Good forge 
quality, both Westphalian and Siegerland sorts, M. 58 to 59 p.t. 
Scrap iron remains in active request, and goes on hardening in 
price. Billets and blooms sell briskly at M. 97 to 103 and 105 p.t. 
The girder trade continues in a brilliant condition generally ; 
some mills are booked forward with their orders till far into spring, 
and in several instances, especially where small orders are con- 
cerned, M. 4 to 5 above basis quotation has been paid. ny | a 
moderate business is reported in bars, fresh orders coming in but 
slowly. Rivet iron, but more especially rivets for boilers and 
bridge building purposes, are brisk of sale. A slight quieting down 
is noticeable in the plate trade ; but there is still sufficient work 
secured to keep the mills in fairly regular employment. Sheets 
have been in lively request upon the week. All the tube mills are 
well employed, and so are the boilermakers ; and there is good 
reason to expect the latter to continue briskly engaged for some 
time ahead, on account of the numerous enlargements that are 
being contemplated at many works. The output of pig iron in 
Germany and Luxemburg was, for October, 1896, 554,402 t., of 
which 136,435 t. were forge pig and spiegeleisen, 47,180 t. Bessemer, 
288,735 t. basic, and 82,054 t. foundry pig. The output for 
September, 1896, was 534,173 t. From January Ist to October 3lst 
of present year no less than 5,263,596 t. pig iron were produced. 

For the different sorts of finished iron quotations are as under :— 
Good merchant bars, M. 131 to 150 ; angles, M. 132 to 135 ; girders, 
M. 114 to 116. Free steels: sheets, M. 155 to 162; the same in 
steel, M. 140 to 155 ; boiler plates, M. 175 to 185 ; the same in steel, 
M. 145 to 160; tank plates, M. 150 to 163; the same in steel, 
M. 125 to 145; steel rails, M. 115 to 118; light section rails, 
M. 110 to 115, all per ton at works. . 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, November 25th. 

THE point to be kept in mind in order to understand the trade 
situation is that stocks of almost everything in iron, steel, hard- 
ware, and building material are at a very low point. Tne American 
iron trade is just emerging from a three years’ depression. Its 
progress out may be slow or rapid. It is impossible to say, 
advisedly, so soon after election, how fast requirements will be 
covered. There are several things to take into account, Even 
with the moderate amount of business we have been doing, a great 
deal of it has been carried on ‘‘paper,” which the banks have 
dealt currently with, Collections must be made, Money must be 
borrowed té push new enterprises. The banks are getting into 
shape. Loans have increased in this city 12,000,000 dols, in two 
weeks ; deposits have increased 38,000,000 dols. Specie bas in- 
creased 12,000,000 dols., legal tenders have increased 11,000,000 
dols., and the reserve, 18,060,00 dols. Rates have fallen and money 
is plenty. The treasury holdings increased 3,000,000 dols. last 
week, and last Saturday was 127,000,000 dols, Our excess of 
merchandise exports for ten months over import was 207,000,000 
dols. The increase in the gross earnings of 143 of our railway 
systems was 9,000,000 dols. Never before in like period was there 
such a remarkably good showing. ‘These figures tell more than 
comments can. New work will come just as soon as the financial 
energies can be equipped and properly barnessed for the multitude 
of new enterprises projected. Meantime the iron trade is waking 
up. Pig iron production is increasing. The billet pool has 
cracked its whip over the backs of consumers, The structural 
material people gathered courage and started to crow higher prices. 
The plate manufacturers are scrambling for business at low prices, 
and there is a great deal of it to be had. Nothing new in steel 
rails, Large quantities of material will soon be wanted, and mills 
and furnaces will ere long be back to old time activity. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Goop attendance on Change. The shipments of steam coal are 
fully up to the average, with stems well filled and prices very firm. 
The demand for house coal is well maintained, with prices steady. 
Tin-plates in better demand. The iron and steel works well 
employed ; prices very firm, with an upward tendency. 

‘oal: Best steam, 8s, 9d. to 9s.; seconds, 8s. 6d. to Re, Qd.; house 
coal, best, 11s. ; dock screenings, 5s, 3d.; colliery small, 4s, 6d. ; smiths’ 
coal, 6s. 9d.; patent fuel, 10s. Pigiron: Scotch warrants, 48s, 94d. ; 
hematite warrants, 50s. 11d. f.0.b, Cumberland; Middlesbrough 
No. 3, 40s. 94d. prompt; Middlesbrough hematite, 49s. 2d. Iron 
ore: Rubjo 14s. 3d.; Tafna, 13s, 6d. Steel: Rails, heavy sections, 
£4 12s. 6d.; light ditto, £5 5s. f.o.b.; Bessemer steel tin-plate 
bars, £4 7s, 6d. to £4 10s.; Siemens tin-plate bars, best, £4 10s. 
to £4 12s, 6d.; all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 10s, 3d.; Siemens, coke finish, 10s. 6d. Pit- 
wood: 17s, 6d. to 17s 9d. London Exchange Telegram: Copper, 
£48 15s,; Straits tin, £58. Freights firm, 
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THE PATENT JOURNAL. 


Condensed jrom ‘‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*.* When inventions have been ‘ communicated" the 
ame and address of the communicating party are 
inted in italice. 


19th November, 1896. 


96,008. LraTHeR Soues, R. Lloyd, J. 
A. Knight, Birmingham. 

26 009. Evecrric Licnr Swircnes, W. Welford and L. 
Héndlé, London. 

250 0. Bittianp, &., CuaLk Hover, 
London. 

24,011. Srraw Hats, J H. W. Pollicut, London. 

26,012. ATTACHMENT for FaciLiTaTina the Pourtne 
ef the Conrents from Borrues, &c., T. K. Pardoe, 
London. 

26,013. Cigar Houpers, G. Taylor, London. 

26,014. Pipes, G. Taylor, London. 

25 5015. OBTAINING TURPENTINE from Woop, A. Schmidt, 
London. 

96,016. CANDLE-STICK, E. A. Catchpole, Kent. 


“a: 
rn 


M. Yates, and L. 


W. C. Searle, 





26,017. Vesseis, T. W. Brand, London. 
26,018. SHooTinc Cares or Overcoats, J. Dege, 
London. 


26 18. Acips, Read, Holliday, and Sons, Ld., and J. 
Turner, and H. Dean, London. 


26,020. Actps, Read, Holliday, and Sons, Ld., and J. 
Turner, and H. Dean, London. 

26 021. Brake. W. C. Horner, London. 

26,022. Gamer, C. E. Jacobs, London. 

26 023. TABLET Frame, W. Y. Jones and W. Oliver, 


London. 

26,024. ARTIFICIAL FibRE TREATMENT, H. K. Tompkins, 
London. 

24,025, CONVEYANCE Runners, W. H. Davies. 
san, Ceylon. 






{G, Rob- 





CLEANING Appliance, T. 


26,026. Winpow Butcher, 
London. 
26,027. Hanne for Mortice Locks, F. Garon, South- 


end-on-Sea. 
26,028. MoToRs, F. 0. Prince, London. 
25,029. UMBRELLA, L. Bydeskuty and A. Preszly, jun., 
London. 
= PNEUMATIC 
. Brusues, 
sons. CYCLE TRAINERS, G.W. 
J. Dring, London. 
26,033. Betts, D. Young. 
United States.) 
26,034. Scortnc Boarp, W. H. N. Steed, London. 
26,035. Drivinc Gear, W. W. Love, M. Rubinstein, and 


Tires, A. Guthrie, London. 
J. H. Lapthorn, Manchester. 
Tarver, E. H. Jones, and 





(The Revere Rubber Company, 


8. Cohen, London. 

26.036. CLIPPING ANIMALS, W. Pethybridge and C. J. W. 
Hanson, London. 

26.037. 
Mai 


Faust Sarvaces, B. J. 

France.) 

. SADDL Es, M. E. L. Crofton, 
96. "039. Toot, A. Koch, London. 
26.040. Brakes, C. A. Morton, C. E. Jacobs, C. A. Lum- 
ley, and W. B. Hayward, London. 

26,041. Gas APPLYING Apparatus, E. 


B. Mills —(Denis and 
won, 


London. 





Edwards.—{&. 


Tiirr, Fraace.) 

26,042. Lioutinc of Rattway Trans, I. A. Timmis, 
London. 

26.043. Lastina Macuines, H. H. Luke.—{£. B. Seaver, 


United States.) 

26,044. Tire Banps, W. J. Roberts, London. 

26,045. Ivory, C. Marter, London. 

26,046. Borries, D. Laffan, G. Moore, and T. J. Glynn, 
Liverpool. 

26,047. Castine Cattie, J. King, Manchester. 

26,048. Wueers, J. W. Boardman, Liverpool. 

26.049. Game, A. Tuck, W. H. Ellam, and H. MeMillan, 
London. 

26,050. Bicvc.es, N. T. Mills, London. 

26,051. VeLocipepes, N. F. Willatt aud G. B. Cooper, 
London. 

Sprinas, J. 8. Wood, London. 











26,053. CONTROILERS, W. H. Morgan, London. 
26,054. CycLe Hanpves, C. Zerrahn, London. 
26,055. CarriaGces, J. Hopkinson London. 
26.056. Bicyc.e Brakes, J. B. and B. Verity, London. 
26,057. Bicycies, J. B. and B. Verity, London. 
8. Bicycies, J. RB. and B. Verity, London. 
Evectropes, C. C. Connor, London. 
. Sicuts, Sir G. 8. Clarke, K.C.M.G., and G. H. 
Banister, London. 
26,061. Crocks, H. H. Grenfell.—(Zu Société Anonyme 


La Precision, Belgium.) 

26,062. PrintinGc Macuinegs, T. A. Middleton and R. E. 
Paine, London. 

26,068. BicycLe Brak, W. H. Timmsand@G. Buswell, 
London. 

26,064. Sappes, 8S. Wise, London. 

26,065. ELevatine, W. B. Bullen, London. 

26,066. ExTRACTING Precious Mera.s, D. White and T. 
M. Simpson, London. 

26,067. BicycLE SappiEs, F. Mesinger, London. 

26,068. AnaLocovs Carps, F. N. Symonds, London. 

26,069. ELectrRIcAL Lic HTING, E. Oldenbourg, London. 

26,070. Vices, E. Kain and A. T. Pearson, London. 


26,071. Hoxps of Suips, P. Mitchell, London. 

26,072. Stop VaLveEs, P. Hulburd.—(H. Weeren, Ger- 
many.) 

26,073. Seat Backs, W. T. Joyce, London. 

26,074. Preumatic Huss, A. Pain.—(J. F. Mi‘holland, 


Jamaica.) 


26,075. 


Drvyine Bortces. H. Hill, London. 
3. Wure ts, H. P. Madsen, London. 
- Mou.ps, W. F. Wucherer, London. 





19th November, 1896. 


26,078. TREATMENT Of Piperazine, W. B. Bishop, 
London. 

— Hanp_eE Bars, W. Lane and B. H. Glover, 
vive’ 1. 

26,080. Hart Paps, A. J. Rowley, London. 

26,081. Grease Catcuer, W. I. Cox and C. 8. Good, 
London. 


26,082. ExtrnovisHine Lamps, W. Alexander, London. 

26,088. CycLr, UC. Powell, London. 

26,084. Crips, W. L. Pizzey, Bristol. « 

26,085. Brake for Cycies, J. H. Cole, Innishannon, 
Co. Cork. 


26.086. CHaMBER Pots, W. H. Meigh, Longport, 
Staffordshire. 

26,087. Propuctnc Rotary Movement, J. L. Cantelo, 
Liverpool. 

26,088. Fire Boxes and Grates, B. Woodhull, 


London. 

26,089. CrrcuLaR Revoivine Brusues, E. 
Sheffield. 

26,090. Mupauarp BRAKE, 
Smart, Alnwick. 

26,091. PLoven, J. Muleahy, Dublin. 

—— FirepLace Cures, E. A. J. Hooper, Birming- 
nam. 

26,093. Fire Escaprs, J. C. Merryweather and C. J. 
W. Jakeman, London. 

26,094. Banso, T. Leonard, Thornby, Rugby. 

26, 095. Hopper Dreperrs, F. Lobnitz, Glasgow. 


Swinden, 


J.J. M. Perry and G. W. 


26,096. A Game, O. Richter and A. P. 8. Macquiston, 
Glasgow. 
26,097. Brake, L. Warwick, Manchester. 


26 098. SteamsHirs, G. Jones and A. McGlashan, 
Stockton-on-Tees. 

26,099. ExLectricaLLy Licutina Carriaces, E. Dick, 
Manchester. 

26,100. ELectropes, H. Leitner, London. 

26,101. Tramway Points, J. C. Gauld, Manchester. 

— Water-cioset, J. and 8. H. Dibble, Birming- 

am. 

26,103. Winpow Fastener, H. Collins, Birmingham. 

26,104, Duss Protector, O. Tilley, Shepshed, re 
ershire. 








26,105. Motive Power, R. J. Crowley and E. B. Payne, 
Birmingham, 





26,106. PLattinc Negpves, H. J. Cook and J. Morgan, 
Birmingham. 

26,107. Connectinc Dress Guarps, J. 8. Crowley, 
Manchester. 

26,108. Boor Trexs, E. R. Butler, Birmingham. 

26,109. Woop FLoorina, T. Mercer, Liverpool. 

26,110. Fish Hooks, J. Salinon and F. Wright, Great 


Yarmouth. 
26,111. Measurinc Farric, G. Newsum, Bradford. 


26.112. Firver Presses, J. Critchlow and T. Shore, 
Manchester. — 
6,113, Forak Furnace Doors, J. Hughes, Walsall. 
26,114. At gr Venicies, W. J. and A. E. Wyaon, 
and W. J. Radford. London. 

26,115. Av omoron Ventcies, W. J. and A. E. Wynn, 
and W. Radford, London. 

16.116. ya KING TAPS, H. Sanders, Brockley, 
Kent. 

26,117. Seat, J. Murrie, Glasgow. 


26.118. Sarety Gu arp, C. Willson, Grimsby. 


26,119. DousLe Pneumatic Tire, B. Anderson, 
Dublin. 
26,120. Tires, A. F. Gee, London. 


24,121. Propucina Gases, W. H. Royle. London. 

26,122. Stay for Step Lapper, R. Whitaker, Man- 
chester. 

26.123. Connectinc the Bet and Skirt, L. W. Loyal, 
London. 

26.124. Vatve for Pneumatic Tire, J. Collbran, 
London. 

26.125. Puriryine the Arr of Rooms, W. J. Wilson, 
Swansea. 

26.126. Cycies, E. N. Linfoot and W. H. Hillsdon, 
London. 


26,127. Joints, C. T. Crowden, London. 


26,128. SELF-wWINDING ALARM BELL, F. Roberts, 
London. 
26,129. Punkans, E. H. Acworth, London. 


26,130. Pipes, A. J. Acworth, London. 







26,1381. Laegevs, E. H. Harry, London. 
26,132. Mortve Power, H. Maxim, London. 
26,183. He_mers, W. de W. Cater, London. 


T 
. Gas Penpant Joint, J. C. Bayley, London. 


26,135. Case for BLapes of Picks, H. Lowe, London. 
26,136, Cy.inpers, L. J. Todd, London. 
26.137. STARTING of TRAMCARS, W. G. Nicholson and J. 


E. Wray, London. 

26,138, CycLe Pepats, E. Mattei, Loughton, Essex. 

26,139. CHemicaL Compounps, H. E. Newton.—(7Tli 
Farbentabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

26,140. Cycirs, F. Mintoft, London. 

26,141. Lanterns, F, Mintoft, London. 

26,142. Houses for Cycies. F. Mintoft, London. 

26 143. Lock Nuts, J. J. Harries and E. H. Burgess, 
London. 

26,144. ELectric Switcn, E. F. Moy, London 

26,145. WaTer Taps, R. Bell and W. T. Hall, London. 

26,146. CycLometers, G. E. Crabbe, London. 

26,147. Steam Generators, H. 8S. Maxim, London. 

26,148. Puriryinc ConFINED AIR, F. Purcell, 
London. 

26,149. TorPepoes, C. 8. Allan, London. 

prt SupMaRtne Boats, C. 8. Allan, London. 

- Torrepors. C. 8, Allan, London. 

52. Sounpina Devices, E. Manville, London. 

INDICATING a CoursE, E. Manville, London. 

26,154. SUBMARINE Boats, E. Manville, London. 

26,155. JoINTING ELEcTRIC Conpuctors, R. C. Jackson, 
London. 








26,156. Fastrentncs of Dress Guarps, T. F. Elson, 
London. 
26,157. Pweumatic Tires, J. P. 2. Rowley, London. 


26,158. Brewers’ Coppers, O. C. J. G. L. Overbeck, 
London. 

26,159. ac ARTRIDGE Bett, A. du Lac and O. le R. d’Oreli, 
London. 

26.160. PHOTOGRAPHIC 
London. 


Cuance Boxes, J. Howson, 





26,161. Saw Bencues, A. Ransome, London. 

26,162 : A.akM, B. J. Lowman and E. L. C. Ward, 
London 

26,163. Syrince, D. T. Bentley and E. L. C. Ward, 


London. 

26,164. Dryina WasHep Wueat, J. Higginbottom, 
Live orpool. 

26,165. Bicyctes, A. Denton, Liverpool. 

26,166. ATTacHina Tires of Roap Ro ters, T. C. 
Aveling, Birmingham. 

26,167. FLuip for Impreenatine Fapics for LicHTING 
Purposes, B. Puchmiiller Liverpool. 

26,168. WaGon Startine Device and Brake, C. Hoeck, 
Liverpool. 

26,169. Weichinc Venicie, H. David and A. F. Tro- 
phéme, London. 

26,170. GELATINE and Guve, J. Hargreaves, London. 





26,171. Drivinc Gear for Cycies, C. Wenigmann, 
London. 

26,172. Foor Cxips for Cyctgz Pepats, J. McRae, 
London. 

a ae VaLves, O. Schwarz and J. Waldthausen, 
ndon. 


26,174. ScrEwcuttine LatuHeEs, W. Taylor, London. 

26,175. CrcLE Brake and STAND, B. H. Melville, 
London. 

26,176. BicycLe Drivine Gear, W. Taylor, London. 

26,177. Bicycxes, H. L. Warrens, London. 

26,178. CHAINLEsS Gear for CYCLEs, H. H. Leigh.— 
(D. B. Bourdin, France.) 

26,179. WHEEL Rims and Tires, W. I. Thomas, London. 

26,180. Mupevarps for Cycies, B. and J. V. Coultas, 
London. 

26,181. Tea Cuests, J. C. Roberts, London. 

26,182. Rarn Pipes, A. E. Carbonel, London. 

26,183. CoLourinc MatrTers, J Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

26,184. StoraGE BaTrEerRy ELECTRODES, G. J. Epstein, 
London. 

26,185. INCANDESCENT PETROLEUM Lamps, E. Rornfeld, 
London. 

26,186. WHEELS for CycLes and VEHICLEs, A. Pearse, 
London. 

26,187. CARRIAGE Lamps, W. Burley, H. Rogers, and 
W. Howes, London. 
26,188. Toys, G. C. Marks and H. J. Garbutt, London. 
26,189. FLNISHING HvcKABACKs, ‘ and Cc. J. 
Brown and W. Caithness, jun., Belfast. 
26,190. Pneumatic Tires, D. Young.—(F. W. 
United States.) 

26,191. Peat Cuarcoat, E. T. Zohrab, London. 

26,192. ENsurtInG the Constant CircuLaTion of the 
OPERATIVE Gas in GAS-EXPANSION Enarnes, C. Fon- 
tana, London. 

26,198. Printina Pcates, A. Casanova, London. 

26,194. DispLayina Boots and Suokrs, J. Goodwin, 
‘London. 

26,195. ARRESTERS for Sparks and AsueEs, H. John, 
London. 

26,196. Tracks for Racina Purposgs, M. M. Dessau, 
London. 

26,197. Tracks for CycLte Racina, M. M. Dessau, 
London. 

26,198. Bicyc_e Supporters, J. W. Hulse, London. 

26,199. AXLETREES for AuTo-cars, C. Gautier and X 
Wehrle, London. 


Morgan, 


20th November, 1896. 


26,200 EvectricaLtty Licutine Gas Burners, F. R. 
Boardman, London. 

ee Sarety Lamps, W. D. Thomas, Ponty- 
ric . 

26,202. Ganaway Rovers for Stream TRAWLERS, R. Ray, 
Great Grimsby. 

26,203. ARRIAL ScREW PROPELLER for Cycies, J. H. 
Colson, London. 

a oo WHEEL Tires, J. H. Mann and §S. Charlesworth, 
ueeds. 

26,205. Winpow Sasu Firtines, A. E. White and H. G. 
Allen, Cardiff. 

26,206. PRopELLING CycLFs, H. G. 
White, London. 

26,207. PREVENTING ACCIDENTS when CLEANING WIN- 

pows, T. Tomlinson, Halifax. 


Allen and A. E. 








26,208. Woot Wasuinc Macuines, W. Brierley.—(L. A. 
Peckham, United States.) 

26 209. Rockinc and Dumpinc Furnace Grates, J. 
Neil, London. 

26,210. CoLourina Matrers, W. H. Claus, A. Rée, and 
L. Marchlewski, Manchester. 

26,211. Motors, A. M. Thompson and W. W. G. Webb, 
Crewe. 

26,212. Potrery Taimeces, W. Illingworth, Stoke-on- 

rent. 
26,218. Pistons, W. H. Griffiths, Liverpool. 


26,214, RESONATING *‘ BANJO-BRIDGE,” M. McC. Brooke, 
Lancashire. 

26,215. ORNAMENTATION, J. and A. pean, and J. Eaton, 
Stoc kport. a Pee 

26,216. Envevorer, J. F. Martin, Mane haides 

26,217. Pipe MAKING, M. Tew, Birmingham. 


26.218. Mup Guarps, C. H. 
Birmingham. 

26.219. Setrinc Appuiance, J. S. Millar, Glasgow. 

26,220. Mues, C. Kelly and P. Alexander, Glasgow. 

26,221. PROPULSION of VESSELS, D. C. Fulton, Glasgow. 

26,222. Stoois, H. D. Fitzpatrick, Glasgow. 

26,223. Furnirure Castors, B. Wesselniann, Man- 
chester. 

26,224. Skirts, W. Menzies, Dundee. 

26.225. Inrctator SecurinG Houpers, W. 
Manchester. 

26,226. Cycie Stance, W. Esson and N. Nisbet, Stock- 
ton-on-Tees. 

26.227. Currinc of Bevet WHEELS, W. T. Smith, 
Keighley. 

26,228. Fue., T. Mitchell, Bradford. 

26,229. VenTiLators, J. Arnott, Bradford. 

26,230. Lamps, E. Gerard, Liverpool. 

26,231. Securinc HanpDLEs to Cycues, A. T. Andrews, 
Birmingham. 

26,232. Ventcces, J. H. Ball, Nottinghamshire. 

26,238. Gas Enoines, W. Allen and A. L. Barker, 
Bristol. 

26,234. Propucinc Puorocrapnus, &c., A. Schwarz, 
London. 

26,235. OrticaL INstRUMENT, W. Hazel, London. 


Smith and F. O. Russell, 


F. Richards, 


26,236. MANHOLE Junctions, G. W. and J. F. Naylor, 
London. 
26.237. TiRE-DETACHING ApPLIANces, S. G. Moore and 


R. T. Byrne, London. 

90.388. Cycie Drivine, L. Goldwasser, London. 

26,239. Dampine of Roapways, J. Cunliffe, London. 

26,240. Sprrit Lever, A. Murdoch, London. 

26,241. Pressure Brakes, 8. L. Terry and W. Stretton, 
London. 

26,242. Carps, G. H. Smith, London. 

26.248. InpicaTInec Grapients, M. Trow, London. 

26.244. RIFLE CLEANING APPLIANC E, K. D. Doyle, 
London. 

26,245. Sprrroons, W. H. Forshaw, London. 

26,246. TRoLLEY Mecuanism, Cie. de l Industrie Elec- 
trique, London. 

26,247. Manruacture of Cetis, A. E. McKechnie, 
London. 

26,248. Tires, J. B. Dunlop, jun., London. 

26,249. ELectricat Heatino Apparatus, H. J. Dow- 
sing, London. 

26,250. Renewinc ARTIFICIAL Ick, A. H. Gouts, 

ndon. 

26,251. OrpNANcE, Vickers, Sons, and Co., Ld., 
Dawson, and G. T. Buckham, London. 
26,252. Gux Mov nTINGs, Vic kers, Sons, and Co., Ld., 

A. T. Dawson, and F. W. Hawkins, London. 


A. T. 


26,253. Primers for OrpNaNCE, Vickers, Sons, and 
Co., Ld., A. T. Dawson, and G. T. Buckham, 
London. 

26,254. Pipes, A. 8. Elmore, London. 

26,255. SmMoorH1nac HotLow Articces, F. E. Elmore, 
London. 

2¢,256. Sores and Heers of Boots, M. Harnett, 
London. 

26,257. Too, J. B. Woosnam, London. 


26,258. Murr for Cyciists, H. Gould and W. 8. Frost, 
London. 

26,259. Tires, W. E. Carmont, London. 

26,260. Oi. Cans, C. H. Murray and The Northern 
Cycle Company, Limited, London. 

26,2 Gas Manuracture, J. C. Mewburn.—(F. G. 
Bat. s, United States.) 

2. . LAUNDRY Composition, L. Cuntz, Brussels. 











2 64, CANDLES, W. E. Crisp, London. 
26,265. Driving Gear, H. Belcher and F. Easom, 
London 


26,266. Encaustic Tizes, J. E. Heath and J. J. Adams, 
London. 

26 267. 
E. J. Fox, London. 

26,268. Drivine Cuatrns, L. 8. Crandall, London. 

26,269. Pens, E. S. Hengst, London. 

26,270. Bookinc TELEPHONIC Messaces, J. W. Dalton, 
London. 

26,271. STEERING Apparatus, E. Kaselowsky, London. 

26,272. Lamps, ondon. 

- 273. BRAKES, J. W. Hail, London. 
26,274. MENDING PUNCTURES, &c., H. W. G. Plunkett, 
London. 

26,275. Boxes, C. N. Russell, London. 

26,276. MECHANICALLY PROPELLED FiReE-ENGINE. E. J. 
Pennington, London. 

26,277. CarpBoaRD W.H. Schwartz, Essex 

26,278. ELtectric ContTrRo._uinc Devices, J. 8. Lewis, 
London. 

26,279. Speep Inpicators, D. J. G. Miller and A. 
E. Follows, Liverpool. 

26,280. AuToMATIC STaTION InpicaTOR, M. van Look, 
Live 3 

26,281. Mrtat Sueets, R. Klic, Liverpool. 

26,282. Rirce Sranp, F. E. Heinrich, London. 

26,283. MAcHINE Guns, A. du Lac and O. Le R. d’Oreli, 
London. 

26,284. HyprocEn Gas, F. O'C. Prince, London. 

26, 285. Soap, E. G. Scott, London 

26,286. PNEUMATIC TIRES, J. H. ‘*K. McCollum and R. 
Elmsley, London. 

26,287. Dressinc CHamois LEATHER, J. and E. E. Pull- 
man, London. 

26,288. Evastic Tires, W. F. Williams, London. 

26,289. ANNuNCIATORS, O, Wiederhold, London. 

26,290. BepsTEaps and Fenpers, W. Allman, London. 

26,291. CycLe Mupevarps, H. Spence, London. 

26,292. Ferpine O11 Enornes, W. Bains and W. Norris, 
London. 

26,293. ConpENsERs, A. Wastall, London. 

26,294. Preumatic Tires, B. Verity, London. 

26,295. Paper Fasteners, T. Hawkins and W. F. 
Batsford, London. 

26,296. Lockina CycLe STeerina Bars, F. L. Hiittel 
and H. A. Kippe, London. 

26,297. TREATING RerracTtory Go Lp, &c., J. Campbell, 
London. 

26,298. SELF-IDENTIFYING CHEQUE ORDER, E. L. C. Ward, 
London. 

26,299. AssorTine Corns, E. 8S. D. Scott, London, 

26,300. ConnecTinc Parts of Woopwork, J. Belli, 
London. 

26,301. SappiEs for VeLocipeprs, &c., C. E. Challis, 
London. 

26,302. SELF-PROPELLING RoaD VEHICLES, F. W. Green- 
grass, London. 

26,303. DyNaAMO-ELECTRIC Macuines, W. L. Wise.— 
(Aktiebolaget de Lavals Angturbin, Sweden.) 

26,304. INCANDRsCENTGas Licutina, R. Van de Ghinste, 


mdon. 
26,305. Gas Burners, H. Claude, London. 


2lst November, 1896. 
26,306. CoNCRETE a Construction, G. Scott, 
Lonquiddry, N 
26,307. ELEcTRIC isinnene F. C. Allsop, London. 
26,308. Cookine VEssELs, G. A. and G. Wilkins, Bir- 
ming! 
26,309. Cy CLE Stanp, J. Crawshaw, Pendleton, Lancs. 
26,310. PuncTuURE-PROoF Banps, W. H. Johnson and 
G. and J. Bridge, Manchester. 


ENAMELLING Process, R. E. B. Crompton and” 


26,311. Puncrure-proor Tires, W. H. Johnson and 
G. and J. Bridge, Manchester. 

26.312. Srrippinc Comp Apparatus, T. R. Marsden, 
H. Walsh, and Platt Bros. and Co., Ltd., Manchester. 

26,813. Automatic Recu.ator, W. Langdon-Davies, 
London. 

26,314. CycLe Tires, C. R. G. Smythe and F. E. Ktihn, 
London. 

26,315. Motor CARRIAGES, G. Picking and W. 
Hop kins, London. 

26, 316. Cycies, A. T. Ellis, Dublin. 

26,317. Eve Barns, G. Thorne, Manchester. 

26,318. PERFORATING SHERT i. @. 
Wolverhampton. 

26,319. CycLe Stanvs, J. Parr, Leicester. 

26,320. Cueck Scrap Movement for Looms, 

a Manchester. 

. Pen Wirt, J. Fairlie, Glasgow. 

26. Rep Leap, J. Fairlie. Glasgow. 

26,323. CyYcLe AXLE-BOXES, W. L. Pizzey, Bristol. 

26,324 Cookina Foop by Steam, H. Higgins, Cam- 
bridge. 

26,325. BenpInc Tupes, W. E. 
ham. 

26,326. SecuRING WiRE Spokes, C. T. B. Sangster, Bir- 


mingham. 
26.327. Bosses for Cycte Sappies, J. B. Bracks, 
G. McDowell, War- 


G. 





M ETAL, Sankey, 


E. Brad- 








and E. Gregg, Birming 


Birmingham. 

26,328. Sprinas for VeniciEs, C. 
rington. 

26,329. Fastentnc Cycte GEAR CaSEs, 
Horbury, Yorkshire. 

26,330. Cycre Sanpies, R. E. 
Purser, jun., Carlow. 

26,331. Drain Pius, W. Neighbour, London. 

26,332. Ner Spreapers for Traw. Fisuine, A. Kay 
and J. C unningham, Leith. 

26,333. INFLATOR Pumps, R. H. Burns, Birmingham. 

26,334. Fuses, T. A. Bayliss and H. M. Smith, bir- 
mingham. 

26,335. ‘Reeps” for Looms, T. Pickles and J. W 
Smith, Manchester. 

26,386. CycL—E Mupavarps, F. 8. D. Scott, London. 

26,337. CycLe Crank Guarp, R. H. H. Marsh, Derby. 

26,338. CvcLe Sappies, G. G. Smith, Liverpool. 

26,339. TROUSER SUSPENDERS, J. Kennedy, Glasgow. 

26,340. Preventinc Castors CuTrinG Carpet, J. 
King, Kells, County Meath. 

26,341. CycLEe BRAKES, J. Staley, Brailes, Warwickshire. 

26,342. SPEED-RECORDING INDICATOR for Motor Cars, 
A. Garrett, Towcester, Northamptonshire. 

26,343. STEAM PRroreE__ep Bicycues, T. A. Savery, Bir- 


W. Sykes, 


N. Bolton and M. 





mingham. 

26,344. Burners for NapuTHa Lamps, R. Henderscn, 
Glasgow. 

26,345. Cigar Cases, A. Wacker, Halifax. 

26,346. Musicat Winp Instruments, O. Rauner, 
Halifax. 

26,347. Boot Fastenincs, W. J. Donne, London. 


26,348. Boarps for Posters, J. Challis, London. 
26,349. Cycte Rack, T. Spong, London. 
26, 350. O1L of VIOLETS, A. J. Boult.—(F. Fi aad 
Co., Germany.) 
51. Suirt Stups, A. M. Macrae, London. 
. Pumps, H. Morrison, London. 
. CycLe Pumps, H. Morrison, London. 
. Brakes, H. Morrison, London. 
. Drawinc InstruMENT, H. Grueber, London. 





26,356. Tickets, H. Grueber, London. 

26,357. INsTRUMENT for TAKING LeveELs, A. T. Freser, 
London. 

26,358. Stoppers for Borries, W. Hyslop, London. 


ILLuminatiNne Gas, J. M. Somerville, London. 
DispLayine Goons, W. H. Reddrop, London. 
REVOLVER FireE-arms, J. Carter. London. 
Cycie Cua, W. Gibson, W. H. Palmer, ard 
. P. Whitaker, London. 
33. Hyprocareon O11s, R. BE. Middleton, London. 


26,359. 
26,360. 
26,361. 


26,362. 





4. Sup Boats, J. Ewer, London. 
. SHARPENING SiaTeE Penciis, J. L. Applet«n, 
London. 
26,366. Bearines, I. Gordon and W. J. Lewis, Eir- 
mingham. 
26,267. Tuges, H. Sheldon, Birmingham. 


26,368. Gear Cases for Cycies, 8. A. Linforth, Bir- 


mingham. 

26,369. InrLatoR Banps, S. A. Linforth, ,Birmiz g- 
ham. 

26,370. AXLE SpinpLes, J. F. and H. W. Latkam, 
London. 


26,371. Steam Borers, J. P. Davies, London. 

26,372. Cuatn, H. C. a London. 

26,37 3. BICYCLE Rest, F. Wray, London. 

26,374. Grass Borrtes, T. W. Simpson and W. H. 
Bradshaw, London. 

26,875. ELECTRICAL Trams, T. Petersen and W. D. 
Reid, London. 

26,376. ACETYLENE Gas, W. P. Thompson.—(ZLa Soci¢te 


Egrot and Grangé, France.) 

26,377. FiusHinc Water-cLosets, C. O. Ellison, 
Liverpool. 

26,378. PREVENTING WzEAR of Books, J. Lloyd, Liver- 

1. 

261379. AvtomaTic Macuines, G. Botto and C. 
Trabucchi, Liverpool. 

26,380. A Mrepicine, A. Chiswell, London. 

26.3881. STEERING Posts of CycLes, C. W. Howell, 


London. 

26,382. Crips, C. A. James, London 

26,883. FLUID-PRESSURE BRAKE, A. ‘ito, London. 

26,384. Tires, F. Buckland, London. 

26,385. Tires, A. Norreys and W. H. K. Bowley, 
London. 

26,386. Rovunpagouts, T. E. Thompson, London. 

26,387. GirpEers, R. Haddan.—(H. Grey, United States. 

26,388. Bicycies, W. Wingfield, Londun. 

26,389. CycLe Stanp, W. and W. Wingfield, London. 

26,390. ELECTRICAL APPARATUS, W. Jandus and J. B. 
Barton, London. 

26,891. Cyciine Skirts, J. Rossdale, London. 

26,392. Dravent ExciupEerR, W. Freebury and C. E. 
Tickner, London 

26,398. Rotter Bearines, F. Hensel, jun., London. 


26,394. Botiarps, A. Cochrane and G. Cooper, 
London. 

26,395. REARING Pouttry, C. W. Dawson, Oving, 
Chichester. 

26,396. Soap, R. Gesell, London. 

26,397. Campnor, H. E. Aspinall, London. 


26,398. Water TuBe Borvers, H. Gohrig, London. 

26,399 HIGH-PRESSURE Moror, S. Read and M. Turner, 
Brighton. 

26,400. CoLtectine Dust, J Stott, London. 

26,401. STaTioN ANNOUNCER, T. Welfonder, Cologne. 

26,402. CrusHinc Macurne, J. Brey, Cologne. 

26,403. FEEDWATER Heaters, P. Spaeth, Cologne. 

26,404. Pipz Bowts, C. Kaufmann, Cologne. 

26,405. Freep Cakes, H. —— ann, Cologne. 

26,406. Suutrtie, H. Meier and N . Dietel, Cologne. 

26,407. Roors, O. Henschel, Cologne. 

26,408. Toys, La Société H. Leconte et Compagnie, 
London. 

26,409. CaN-opENERS, H. Thompson, London, 

26,410. Dampinc the Leaves of LETTER- Books, C. Wicke, 
London. 

26,411. Dress Hotper, A. Graham, London. 

26,412. Rerractory Leap Ores, F. Ellershausen, 
London. 

26,413. Bronzina Macuines, 8. N. Freeman, London. 

26,414. Skates, M. 8. Napier, London. 

26,415. STEERING Gear, E. Pellas and S. Fossati, 
London. 

26,416. KNickERBocKERS, J. E. and FE. Randell, 
London. 

26,417. SterRinG Forks, J. B. Dunlop and J. Doherty, 

mdon. 

26,418. VALVE Mecnuanism, J. Astley and W. 
Manchester. 

26,419. Primary Bartrery, M. F, X. Fuchs, London. 

26,420. Supports of Sieves, F. H. Schule, London. 

26,421. Dummy Cars, R. a London. 

26,422. Raisine PoraTors, W. and H. Wake, London. 


Youel, 





26,423. Repuction of Metacs, H. Maxim, London. 
26,424. WHEELS, H. Sanford-Burton, London. 
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26,425. Evecrric Raiiways, R. C. Sayer, Bristol. 
26,426. PooKers, J. M. Thompson, Manchester. 

23rd Nocewber, 1896. 
26,427. Evectricat Swircues, R. Brymerand J. Todd, 
anchester. 
5,428. Weavine Looms, E. Hollingworth, Dobcross, 


Man- 








Hor Water Recucator, J. Hough, 
chester. 

26,430. Gear Cask, D. Richards and D. Williams, 

ristol. 

26,431. Lapecirnc Jars, H. F. Crisp, London. 

26,482. Catcuinc Fires, H. F. Snow and P. Tyrer, 

Willian, Herts. 

26,483. Tires, J. Slack and B. Staniforth, Nottingham. 

26,434. Scissors, R. L. Walsh, Sheffield. 

26,435. Brake Gear, T. E. Gambrell, London. 

26,436. Locks, J. Jackson, Coventry. 

26 437. Cycies, R. Harrington and F. 8. 
Wolverhampton. 

26,438. Surps, J. McConechy, Glasgow. 

26,4389. PuncrurE-proor Bann, H. G. Cadywould, 
Great Yarmouth. 

26,440. WHeet Huss, W. E. Walmsley, Liverpool. 

26.441. Expansion of Soiips, F. C. Weedon, London. 

26,442. Cycir, C. H. Chapman, London. 

26,448. Sappie Bar, E. J. V. Loyen, London. 

26,444. Crnper Separator, S. Sims, New Whittington, 
near Chesterfied. 

26,445. WaTer-cLosets, P. W. Hall, Glasgow. 

26 446. Topacco Pipes, G. Thomson, Buckhaven, Fife- 
shire. 

26,447. Gas Stoves, G. H. Kinsey, Manchester. 

26,448. Pavement Licurts, J. E. Lucas, London. 

26.449. Kerries, I. Evans and H. McK. Speakman, 





Turner, 


Liverpool. 
26,450. Gutrer Tires, E. Hodgkinson, Longport, 
Staffs. 
26,451. Rinc Sprnnrnc Macuinery, F. Beanland, 


Keighley. 

26,452. Erecrric Storace Batrerigs, P. L. Norring- 
ton, Plymouth. 

26,453. WasHinc Macutne, R. Loxham, Colne, Lancs. 

26,454. Batt Beartnes, M. Pedersen, Bristol. 

25,455. Brake, P. Daw, Birmingham. 

26,456. Seat, P. Daw, Birmingham. 

26,457. Mono-cycies, J. H. Wright, Glasgow. 

26,458. CHANNEL Junctions, E. A. Green, Sheffield. 

26,459. WHeet, H. M. Clements and F. A. Small, 
Canterbury. 

26,460. Grarn SHockinc Macurnes, G. S. Bingham, 
Ontario, Canada. 

26,461. Hanpies, J. Aspinall, Barnsley. 

26,462. CrcLe Drivinc Gear, W. Ross, Glasgow. 

26,463. VeLocipepes, J. E. Fauvereaux, London. 

26,464. Sorrentnc Paper, J. A., F. C., and A. T. 
Wilkinson, London. 

26,465. CycLe Hanp.es, G. O. Jones, London. 

26,466. Starr Marts, F. L. Wright, London. 

26,467. CoLLar Portro.io, W. Heinrich, London. 

26,468. GENERATING HypDROGEN, F. O'C. Prince, London. 

2',469. ConnecTING Motors to VeuHicies, F. O'C. 
Prince, London. 

26,470. ELecTricaAL REVERSING = 
Taylor, Staines. 

26,471. Fotpinc Camp BeEpsteap, 
Bailey, and F. Bloxam, London. 

26,472. Cieaninc Cycies, H. W. Bagley and W. 
Marston, London. 

26,473. Pneumatic Tire Covers, G. N. Middleton, 

ristol. 

26,474. PreEsERVE Jars, L. Wurzburg, London. 

26,475. GLove Sewrnc Macuryes, J. F. Wilhelm, 
London. 

26,476. Bicycies, A. Bottenheim, London. 

26,477. KinemaTocrapH Apparatus, J. W. Collings, 
A. 8S. Newman, and Newman and Guardia, Limited, 
London. 

23,478. CIGAR-BUNCHING Macuryes, J. T. Knowles.— 
(D. Wood, United States.) 

26,479. Butron for GARMENT Supporters, E. 8. Smith, 
London. 

26,480. Tire, W. H. Redgate, London 

ee for Wrincinc Macuiyes, 8. Barrett, 

ndon. 

26,482. Brakes, T. Newcomb, London. 

26,483. Bicycies, J. G. Inshaw, London. 

26,484. Tires, H. Godsal, London. 

26,485. VEGETABLE FIBRES, J. S. Brown, London. 

26.486. CHecK VaLve Devices, C. A. G. Storz, 
London, 

26,487. Cigars, J. Friedman, London. 

26,488. Cycies, W. C. C. Erskine, London. 

26,489. StRinceD INSTRUMENT, E. Gliisel, London. 

26,490. Gotp Savine Macuine, G. Dillberg and W. 
Walker, London. 

26,491. AccumuLaTors, I. Celestre, London. 

26,492. Dust Exc.upers, J. E. Turner, Liverpool. 

26,493. Furnace Beps, T. B. McGhie and E. 
Ballard, Liverpool. 

26,494. FLusHinc Cisterns, P. Gadot, Liverpool. 


SwITCcHEs, 


A. Tomlins, F. 


26,495. TreaTinc Dry MaTerRiats, A. Vogelsang, 
Liverpool. 
26,496. CycLe Crips, G. P. Townshend, London. 


26,497. 
26,498. 
26,499. 
26,500. 


TrrEs, W. Chambers, London. 

FREEz1ING Process, W. F. E. Casse, London. 

Motive Fiuvips, L. Martha, London. 

Brakes, G. Baker, London. 

26,501. Batt MILL, R. Steinbach, London. 

26,502. Rutinc Apparatus, G. Wilscheck and A. 
Rickhoff, London. 

26,508. Or. Enocines, New and Mayne, Ld., and R. N. 
Lucas, London. 

26,504. Lasts for Boots and SHoes, A. Cave and A. 
Cox, London. 

26,505. SypHon Vessezs, R. Riickforth, London. 

26,506. Propuctnc Fresa Water, H. Pape and W. 
Henneberg, London. 

26,507. FERRO-MANGANESE, C. Schwarz and A. Weishut, 
London. 

26,508. Muriatic Acip, C. Schwarz and A. Weishut, 
London. 

26,509. CLEANING Gas, A. Wilson, London. 

26,510. Quitts as CiGARETTE Howpers, R. Zeise, 
London. 

26,511. VeHictes for Conveyance of Cycues, D. Bain, 
London. 

26,512. BRakE MecHANIsM for Cyc.Es, P. E. Doolittle, 
London. 

26,5138. Brake, 
London. 

26,514. Brake MecuanisM, J. McRae, London. 

26,515. ScaLina TusEs, G. Didier, London. 

26.516. Propuctnc Gas from Liquip MATERIALS, G. 
Tresenreuter, London. 

—. CycLe Frames, 8S, P. F. Lehmkuhl, Nether- 
ands, 


F. Graef-Beaumont and W. Seck, 


24th November, 1896. 


26,518. Hay Presses, W. 8S. Freeman, Otford, Kent. 

26,519. \Sewrnc Macuines, J. Y. Johnson.—(Tihe 
Willeor and Gibbs Sewing Machine Company, United 
States.) 

26,520. Comps for Carpinc Macuiyes, S. Bamford, 
Manchester. 

26,521. CHILDREN’s Toys, W. Wyatt, Birmingham. 

26,522. Batt Turust Bearinas, A. Sharp, London. 

26,523. Cuan Gearino, A. Sharp, London. 

26,524. BaLance Speep Recuiator, J. McCraith, 
Melton Mowbray. 

25. Hugs, H. Godsal, London. 

26. CycLe SpINDLEs, A. Macdonald, Glasgow. 

. Cycte Brake Gear, T. Groves, Birmingham. 

26,528. Sarety Bonnet Pin, J. R. Davies, Merthyr 





Tydfil. 

26,529. Fryer Drawinc Macuinery, A. Ambler, 
Bradford. 

26,530. UMBRELLA Stanps for Trams, &c., W. Dunn, 
Leyton, Essex. 

26,531. ENVELOPES for SMALL Boxes, A. E. M'Cracken, 
Kingstown. 

26,532. Gaucine STEEL Ba xs, R. F. Hall, Birmingham. 





26,533. Brackets for SHe.ves, W. H. Richards, Bir- 
mingham. 


26,534. Brazing Hearrus, F. and G. Goodyear, Bir- 


mingham. 

26,535. Reapy Pourer, E. A. D. Seed, Weston-super- 

are. 

26,536. TuRNING Macaine, A. P. Blaxter, sen., 
London. 

26,587. Hooks, W. Wainwright, Wakefield. 

26,538. Cappig, T. F. H. Spence, Edinburgh. 

26,539. AppiicaTion of Evecrricity, 8. T. Parry, 


Chester. 

26,540. Cycir, J. Wardle, Manchester. 

26,541. Wrapper, W. F. Wickham, Worthing. 

26,542. Cake Makino, P. D. Harton, Leeds. 

26,543. VeLocrpeprs, W. F. Taylor and R. J. Rudd, 
Croydon. 

26,544. UMBRELLA, S. Hey.—(4. T. Woodward, Austra- 
lia.) 

26,545. Boor Rest, J. J. McFarlane, Glasgow. 

26,546. Carriaces, E. Sandow and A. G. Adamson, 
Glasgow. 

26,547. Securine Inriators, E. and J. Waddington, 
Manchester. 

26,548. Antiriciat Gutta Percnua, F. Fenton, London. 

26,549. Steam GeneraTors, H. Wilcke, Liverpool. 

26 550. Bicycues, G. P. Millsand T. J. Biggs, Notting- 


ham. 

26,551. PHoroarapHic Hanp Camera, W. Bullock, 
Glasgow. 

26,552. CoveERING PRESERVE Ports, J. Whitelaw, 


Glasgow. 
26,553. Sapp.e, J. Longmore, Glasgow. 
26,554. Lips for Cutinary Urtensits, F. T. Welch, 
London. 
26,555. NumBerR Pxiatre for Cycies, J. H. 
Northampton. 
26,556. Hose Pipes, R. and F. Patchett, Halifax. 
26,557. Jorsinc Rarxs, T. Dollier and H. W Hill, 
Nottingham. 
26,558. Huss of Cycie, &c., WHEELS, M. Pedersen, 
ristol. 
26,559. Topacco Pipes, M. Robertson, Glasgow. 
26,560. Carco CARRYING VESSELS, A. McGlashan, 
Stockton-on-Tees. 
26,561. Gas Enoines, J. Mackenzie, Middlesbrough. 
6,562. CycLe Frames, F. A. Ellis, London. 
eon Licut Roap Locomotives, J. E. Wallis, Basing- 
stoke. 
—, SPEEDOMETER, A. J. Harries and S. Robinson, 
mdon. 
26,565. ELecrric LicuT1ING of Bicyc.es, I. M. Sutherst, 
South Bank, R.S.O. 
26,566. Fryers for SLuBBinc Frames, R. Belshaw, 
ndon. 
26,567. Corsets, E. Sadler, London. 
— VaLves for WATER-cLOsETs, M. J. Adams, 
eeds. 
— Water Motor Rotary Enoine, M. J. Adams, 
eeds 


Bai'ey, 









26,570. CHANNEL Benps, M. J. Adams, Leeds. 

26,571. Tip-up Lavatory Basins, M. J. Adams, Leeds. 

26,572. FRaMEWoRK of Cycies, H. Heenan, Man- 
chester. 

26,573. INCANDESCENT Spirit Lamp, N. J. Deliyanni. 
—(J. N. Delivanni, Greece.) 

26,574. Impartinc to Corton YARNS a PERMANENT 
FryisH, E. Knecht, Manchester. 

26,575. CycLe Stanps or Home Trainers, R. 8S. Wood, 
Manchester. 

26,576. Curtain Hooks or Suspenpers, N. T. Thomson, 


26,577. Drivinc Gear for Cycies, C. B. Lawson, 
sgow. 

26,578. SHEARING MacuHine, J. and H. W. Smith, 
G ow. 

26,579. Meta or Gass Letrers and Sicns, W. Lowe, 
London. 

26,580. DETACHABLE NON-COLLAPSING TIRE, A. Shiner, 
London. 

26,581. Hook and Eve Fasteninc, T. Lambe, Not- 
tingham. 

26,582. Hor Arr Enoine, H. A. Fenn, Southampton. 

26,583. Rai, Bonps for E.tectric Raiiways, V. B. D. 
Cooper, A. J. Lawson, and 8. P. W. dA. Sellon, 
London. 

26,584. Macuine for Fotpinc PLeatep Paper from 
—_ Ro ts, W. A. Bowie, H. Cross, and F. Escott, 

ndon. 

26,585. BicycLe Braces, A. M. C. Price, London. 

26,586. GearIne of Cycies, &c., D. Williams, Barry 
South, Wales. 

26,587. Cicark Recepracies, A. J. Boult.-(P. H. Er- 
theiler, United States.) 

26,588. Metat Stat Makinc Macuinés, W. R. Kinnear, 
London. 

26,589. Weicut Cuarins for WATERPROOF BLINDs, W. R. 
Kinnear, London. 

26,590. Speep Limit for Enorves, F. P. Reynolds, 
London. 

26,591. Saints, G. Padmore, jun., London. 

26,592. Trusses, J. Martin and C. E. Payne, London. 

26,593. REVERSING PRoPpELLERS for Boats, F. 0. Prince, 


26,594. Disinrecrator, H. Cornette and P. Lafon, 
russels. 

26,595. Motor Roap VEHICLEs, F. Smith, Birmingham. 

26,596. WHEELS, J. A. Farnell, Glasgow. 

26,597. Joints, C. R. G. Smythe, London. 

26,598. PREVENTING TRAMCAR AccIDENTs, K. Puskas, 
London. 

26,599. Lactnes, A. R. Colton, London. 

26,600. Caipers, J. N. Peavey. jun., London 

26,601. UnpeR-cuTTiInG Stone, A. W. and Z. 
London. 


W. Daw, 


26,602. Consumption of Smoke, W. M. Greaves, 
mdon. 

26,603. Brakes, C. V. and J. V. Pugh, and H. Parsons, 
London. 


26,604. Cameras, P. K. Stern, London. 

26,605. CycLe Gear, E. W. Beech, London. 

26,606. Enornes, E. E. Wigzell, London. 

26,607. Pressep Steet Truck Frames, C. T. Schoen, 

= London. 

26,608. Fiy-caTcHER, 8S. E. Porter, London. 

26,609. OPERATING Brakes, W. Parsley, London. 

26,610. Vatve Gear, A. Knowles, London. 

26,611. Turninc and Dritiinc Macuine, W. W. 
Tucker, London. 

26,612. WATER-WHEELS, D. Hug, London. 

26,613. WEIGHING MacuHINeEs, F. H. Richards, London. 

26,614. STRAIGHT-BAR KNITTING Macuines, A. Mellor, 
London. 

26,615. Motor Venicues, J. F. Duryea, London. 

26,616. Reritectors, 8. O. Cowper-Coles and the 
Reflector Syndicate, Ld., London. 

26,617. Mountinc Rervectors, H. H. Hosack and the 
Reflector Syndicate, Ld., London. 

26,618. ManTLEs for INCANDESCENT Lamps, J. F. Duke, 
London. 

26,619. WaTeRED Faprics, F. Barlet and A. Rozier, 


26,620. BREECH-LOADING FrRE-aRMS, G. A. Phillips, 
Londen. 

26,621. CusHions for BiiLiarD TaBLes, J. M. Buckland, 
London. 

26,622. Inkino Device, W. Mottershall, London. 

26,623. CENTERING Macuines, L. E. Whiton, London. 

26,624. HaNnDLE-BaRs of Cycies, J. T. Lancaster, 

ndon. 
gg Supptyine a Heatinc Acent, H. Edmunds, 
naon. 

26,626. BuRNIsHING Devices, W. P. Thompson.—{G. 
Meyer and Co., Switzerland.) 

26,627. ALTERNATING CURRENT, R. Belfield.—(B. G. 
Lamme and R. D. Mershon, United States.) 

26,628. Printinc Macuines, W. and B. Hutton, Man- 
chester. 

26,629. Locomorives, E. Lever, Live 1. 

26,630. AssisTING the Startinc of Cycies, G. G. 
Potter, Manchester. 

26,631. Emery WHEELS, F. Schmaltz, Liverpool. 





26,632. ADVERTISING Device, F. Miiller, Liverpool. 





26,633. CLurcHes, C. H. Woodbury, Liverpool. 

26,634. PropeLLer Suarts, J. J. Bates, London. 

25,635. Corn Propuct, P. M. Justice.—(M. W. Marsden, 
United States.) 


26,636. Type Distrinutinc Macuines, A. Dow, 
London. 


26,637. Boots, G. Thompson, London. 

26,638. Gas Enaines, R. O. Allsop, London. 

26,639, Smoke ConsuminG, G. E, Wery, London. 

26,640. Wrencues, W. C. Stokes, London. 

26.641. Brarinas, E. A. Green, London. 

26,642. CLEANING BoiLer Tunes, J. H. 
London. 

26,643. Motor Carriages, H. 8. Maxim, London, 

26,644. Wravina Looms, J. W. Liver and J. Black- 
hurst, London. 

26,645. Looms for Wreavine, J. W. Liver, London. 

26,646. Larrick Work, W. M. Angus and G. F. Ryan, 
London. 

26,647. ACETYLENE Gas, R. Kithn, London. 

26,648. Linotype Macuines, The Linotype Company, 
Ld., and E. Girod, London. 

26,649. Linotype Macurnes, The Linotype Company, 
Ld., and P. C. Lawless, London. 

26,650. Omnisus SrarrcaseEs, C. Dodson, London. 


Voorhees, 





26 651 Strincep Musicat Instruments, T. H. F. 
Miller, London. 

26,652. Horse SHogs, T. Kerr, London. 

26,653. Gas Enaings, C. Brown, London. 

26,654. Carp Ftats, ©. Imray.—(J. Arrowsmith, 








France.) 
2 . Brewine, C. Zimmer, London. 
C. A. Craufurd, 





26656 Lupricatina Bearinos, Q. 
London. 

26,657. Wueexs, C. E. Harrison, Birmingham. 

26,658. Ort Stoves, H. V. Rippingille, London. 


26,659. HEATING APPARATUS, Rippingille, 
London. 

26,660. Doc-carts, G. E. Fletcher and H. H. Mitchell, 
udon. 


26,661. Rercectors, T. F. Walker and L. J. Murray, 
London. 

26,662. Rivets, A. Pearse, London. 

26,€63. CycLe SappLes, A. Pearse, London. 

26,664. CycLe Frames, A. Pearse, London. 

26,665. Drivinc Gear for Motor Cars, A. Pearse, 
London. 

26,666. IsomERIC UNSYMMETRICAL ACETONALKAMINES, 
A. Zimmermann.—{The Chenische Fabrik auf Actien 
vormals BE, Schering, Germany.) 

26,667. DisiInrecTING APPARATUS, A. Zimmermann. 
(The Chemische Fabrik auf Actien cormals B. Seheriag, 
Germany.) 

26,668. SornpINEs and Music TitLE Inpicators, M. 
Kun, London. 

26,669. PREVENTING Suips Sinkino, R. Haddan.—~{ 7 ke 
Société “ L’ Insulmersible” Directeur Gérant Mr. Bruel, 


26,670. Removine Stirr Hairs on Furs, H. Steinbeck, 
London, 

26,671. ReapING Macuings, ©. Maychrzak, London. 

26,672. Mow1no and Rrapine Macuines, O. Maychrzak, 
London. 

ee for Makinc Joints, H. Redhead, 

mdon. 

26,674. Brusnes, A. J. Pfister, London. 

26,675. Sarery Ct iosures for Borries, D. 
London. 

26,676. Arrixine PostaGcEe Stamps, H. Biirkli, London. 

26,677. Switcues, A. T. Snell, C. E. Grove, and A. F. 
Hills, London. 

26,678. ScrEEN, R. H. Brown, London. 

26,679. Hugs, L. L. Langley, London. 

26,680. Mrius, C. L. A. Schiite, London. 

26,681. Pipinc, M. Ducasse, London. 

26,682. AcTION of LANTERN Movements, V. de L’'Isgoy, 
London. 


Blum, 


25th November, 1896. 
26,683. Huss for Bicycies, E.A. Clements, Tedding- 


on. 

26,684 Harn Fastener, C. Lewis and C. Furmedge, 
ondon. 

26,685. VaLves, A. Sharp, London. 

26,686. CycLe Frames, A. Sharp, London. 

26,687. FRAME for FRONT-DRIVING CycLEs, A. Sharp, 


mdon. 
26,688. GuarpDs for Locomotives, &c., ©. Willson, 
Grimsby. 
26,629. CycLE Lupricators, E. W. Lancaster, Moseley 
orcestershire. 
26,690. BREwING, T. 8S. Manning, London. 
26,691. PervoraTED Sree: Banp, G. Cox, Notting- 


ham. 

26,692. Tramways, J. Seché, Manchester. 

26,698. VELOCIPEDE Gear, W. G. Heys.—(P. Faidy, 
France.) 

26,694. Reoister, G. R. Powell, Bristol. 

26,695. Fasrics, F, H. Smith and C. Macintosh and Co., 
Ld., Manchester. 

26,696. CycLe Guarp, T. H. Brown, Manchester. 

26,697. DoveTaILInG Corners of Boxes, R. Robinson, 
Sheffield. 

26,698. Steet, T. Hampton, Sheffield, 

26,699. Iron Roorinc, J. Harley, Kirkintilloch, 
Dumbartonshire. 

‘26,700. Corres of Drawinas, T. G. Richards, London. 

26,701. Loom Drivisc Mecuanism, M. Hardy and 
D. W. and 8. Scholes, Leeds. 

26,702. Lever Brake for Carts, I. Cartwright, Llan- 
dudno, Carnarvonshire. 

26,708. Preventinc DravuGat under Doors, G. Tomkin- 
son, Wolverhampton. 

26,704. CycLe Cuain CLEANER, J. Shaw and J. Major, 
Eccles, Lancashire. 

26,705. PorTaBLe NoIsELess Furnaces, G. Rose, 

Glasgow. 

26,706. ScREwpRIVER, H. J. and G. C. Law, Wolver- 

mpton. 
26,707. ~*~ ice CycLe VaLve Cuarns, D. Doherty, 
vei 
26,708. WHEELS for Roap Veuicies, G. Benson, Liver- 


pool. 

26,709. CoupLines for SHartino Rops, T. Gare, Man- 
chester. 

26,710. Bact Joints for Gas Penpants, J. H. Harrison, 

4 tManchester. 

26,711. ‘‘ Squargs,” G. Sonnenthal, London. 

26,712. Twist Togzacco, W. J. Riley, Huddersfield. 

26,713. Leap Bars for Giazina, E. Jackson, Prescot. 

26,714. CycLe Brakes, F. T. Ford, Bristol. 

26,715. Locks, W. H. Mackley, Apperley Bridge, Leeds. 
3,716. SrarTinc Motor VEHICLEs, W. I. Rogers, Bir- 


26,717. Vick Jaws, J. Swalwell, Newport, Mon. 

26,718. ATTACHING BARBED WI1RE to Posts, T. Isaac, 
Market Harburough. 

26,719. CHeck Motion for Looms, E. Hollingworth 
and J. D. Garside, Dobcross, Yorkshire. 

26,720. Reruse Interceptors of Sinks, W. Wilkinson, 

mdon. 

26,721. Drivinc Cuains for Cycies, J. M. Starley, 
Coventry. 

26,722. Excentric WHEELS for Cycies, J. M. Starley, 
Coventry. 

26,723. Lap Macuines, T. Hibbert and A. James, Man- 
chester. 

26,724. Lamp Burners, H. Salisbury, London. 

26,725. Pweumatic Tires, J. Murrie, gow. 

26,726. Water WHEELS, J. Whitehouse, Carmack, 
Staffordshire. 

— Tainan ArtiFiciAL TereTH, J. Fletcher, 


ol. 

26,728. Cycies, T. C. Paterson, Glasgow. 

26,729. Gas Retort Pipes, W. Climie, Glasgow. 

26,730. WRENCHES, J. MacE. Ross, Glasgow. 

26,731. Pneumatic Tires, P. MacLellan and J. W. O. 
Walker, Glasgow. 

26,732. IncREAsSING the HeatiNe of Gas, .. Worthing- 
ton, Blackpool. 

26,733. Puppine Basins, W. F. Fletcher, Birmingham. 

Po Causinc REsILIENCy in TirEs, R. Westall, 





London. 


26,735. VecocipepE Brakg, F. H. Ayres and H. Pitts 
London. " 

26,736. Moror Car, J. M. Hall, Lancaster, 

26,737. Barrertes, H. Fewson, London. 

26,738. Lirring Gear, H. D. Morton, Old Barrow-in- 
Furness, 

26,739. Gear for Acruatinc Brake, T. H. Lewis, 
London. 

26,740. Recepracues, Q. C. A. Craufurd, London. 

26,741, ComBINED Cigar Currer and Casr, H, Frankish, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


565,714. Water Gavar, F. M. Ashley, Hawthorne, 
N.J.—Filed March 16th, 1895. 

Claim.—(Q1) The combination with a steam boiler of 
a plurality of water gauges and two couplings fitted to 
the boiler, the gauges being attached to the couplings 
and separate passages leading to and from each gauge 
through the couplings to and from the boiler, substan- 
tially as described. (2) The combination with a steam 
boiler of two couplings connected therewith, said 
couplings forming the upper and lower supports re- 





spectively for two gauges, two passages extending 
entirely through the couplings, one passage for each 
gauge, and a diaphragm projecting into the boiler from 
the couplings and located between the two passages, 
substantially as and for the purpose set forth. (3) The 
combination with a steam boiler of two water gauges 
attached thereto, the connections to the boiler being 
made through two openings therein, only the passages 
from and to the boiler through the respective gauges 
being separate. 


565,777. PuHospHorescent EvectricaL ILLUMINA- 
TION BY SeconpaRy CurRENTS, D. McF. Moore, 
New York.—Filed January 24th, 1895. 

Claim.—{(1) The combination with an evacuated 
inclosure of an electric converter located therein, 
means for interrupting the circuit of one of the coils 
within the vacuum, and an electric conductor extend- 
ing throughout the evacuated space and connected to 
one of the coils, said converter consisting of an iron 
core, a translucent insulating tube surrounding the 
core, a coil of wire stretched upon the tube, and 
another coil within inductive action of the other, held 
upon the inner surface of the evacuated inclosure. 
(2) The combination with an evacuated inclosure of a 
conductor located therein, having separable terminals, 
and provided with an armature, a magnet outside of 
the inclosure and within inductive action of the 
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an intermittent circuit 
circuit with said magnet, and an electric converter 
whose one coil is in circuit with the said separable 
terminals, and whose other coil is connected to a 


armature, interrupter in 


given electrical generator. (3) The combination with 
an evacuated inclosure of a coil of an electric con- 
verter wound around the outside thereof, another coil 
of the converter wound around the inside thereof 
parallel to the first coil, and provided with separable 
contacts in an electric circuit, and means for separat- 
ing the contacts within the vacuum. (4) The com- 
bination with an evacuated inclosure of a coil of an 
electric converter wound around thereof, another coil 
of the converter wound around the inside thereof 
parallel to the first coil, and provided with separable 
contacts in an electric circuit, means for separating 
the contacts within the vacuum, and an electric con- 
ductor extending throughout the inclosure, and 
electrically connected to that coil which is within the 
inclosure 








Epps’s CocoaA.—GRATEFUL AND ComrortTiInc.—' By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame.”— 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd., 
Homeopathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active — being a 
gentle nerve stimulant, supplies the needed energy 





without unduly exciting the system.—[{Apv7. 
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JAPAN. — INDUSTRIAL AND 
SCIENTIFIC. 


[ From our Special Commissione’. | 


MODERN 


Il.—THE GOVERNMENT INSPECTION OF MACHINERY. 
Tokio, November 6th. 

From time to time paragraphs have appeared in the 
European press complaining of the extremely rigorous 
and unreasonable methods adopted by the Japanese 
Government in inspecting machinery and other engineer- 
ing products imported from abroad. ; These complaints 
have attracted comparatively little notice in Great Britain, 
for the reason that the better class of English manufac- 
turer does not, as a rule, accept the condition of the 
Japanese Government to the effect that goods shall only 
be taken over after inspection in Japan. Germans, 
Belgians, and even Americans, however, are willing to 
take this risk in order to get the trade, and while one may 
admire the spirit of enterprise which has prompted them 
to push their business in this manner, the fact remains 
that they have been very heavy losers by so doing. 

Let me begin by saying emphatically that the British 
manufacturer is perfectly right in refusing to accept 
orders on the condition that the goods are only to be 
taken over after they have been inspected in Japan, as, 
unless the system of inspection is entirely altered, he will 
do well to leave the trade, rather than to go away from 
the usual practice of inspection before delivery. 

In raising objections to the methods of inspection 
here, I do not for a moment wish to impugn either the 
capabilities or the good faith of the Japanese engineers 
who have todo with the passing of these imports. These 
ventlemen are, as a rule, highly intelligent, soundly 
educated, and thoroughly conscientious in their work. 
One is obliged to admire the system of training engineers 
out here, and also one must admit the capacity of the 
Japanese to profit by it. But most of the engineers of 
this country are up to the present quite young men, and 
while they have properly absorbed the theoretical side of 
their professional studies, many of them are necessarily 
lacking in that long practical experience which alone can 
make a thoroughly rapid and accurate inspector of all- 
round engineering products. 

A lack of experience would in most countries cause the 
passing of a lot of useless machinery into the country, but in 
Japan it has the contrary effect. It occasions the rejection 
of quantities of perfectly sound materials. The specifica- 
tions, as pointed out in a recent article, are so extremely 
stringent, and the latitude allowed in the way of depart- 
ing from their wording is so very small, that the inspector 
has every excuse for being strict. But the Japanese 
inspector is further imbued with a strong conscientious 
zeal, Which, when combined with a certain amount of want 
of experience, is found to prove a very costly luxury, not 
only to the manufacturer or merchant who may have 
taken the contract, but to the Government in whose 
employ the inspector is working. 

Machinery sent here from abroad, whether or not it 
has been inspected by presumably competent men in 
the employ of the Japanese Government, in the country 
where it was made, is assumed to be bad until it has 
been proved to be good. That is to say, if the Japanese 
inspector does not know whether it is good or bad, it is 
rejected. 

There is no doubt that to be over stringent in inspec- 
tion is a fault on the right side, as it tends to keep out 
inferior goods, and it is equally certain that Japan has 
every reason critically to examine her purchases, for 
certain continental manufacturers have in the past 
flooded the country with all sorts of rubbish in the way 
of machinery and other materials. Now, therefore, that 
the Government has determined to adopt these stringent 
measures, the country will doubtless profit by them in 
the long run, but in the meanwhile the system does not 
work satisfactorily for anyone concerned. 

Manufacturers in England whose machines are accepted 
with but a cursory examination in all parts of the world, 
would be amused at the process to which they are sub- 
jected on arrival here. It is no unusual thing for them 
to be pulled entirely to pieces, and for the whole of the 
paint to be scraped off the surface of the castings and 
other covered parts. This portion of the work is carried 
out by more or less unskilled labour. Then comes a more 
technical man with a pot of paint and a spiked hammer, 
and he minutely examines every inch of the surface and 
taps it all over. Then, with a small brush, he encircles 
with a line of paint every imaginable mark that there 
may be on the surface of the metal. Any little superficial 
roughness in an unimportant place will be marked, and I 
have seen often enough slight seams, and hammer inden- 
tations, painted round on the supposition that they were 
serious flaws. It does not follow that they will be con- 
demned as such at the final inspection, for I have seen, 
sinong other things, some steel flues for marine work, 
which were obviously good in every way, literally covered 
with hundreds of painted rings, each one indicating an 
imaginary flaw. These flues, after a great deal of delay 
and expense, were finally accepted. 4 

To give an idea as to the risk that a manufacturer 
runs in accepting the local inspection clause in goods for 
this country, I cannot do better than refer to the large con- 
tract that was given out for cast iron pipes for the Tokio 
Waterworks. The contract in question amounted to 
about 16,000 tons of pipes and bends of. all dimensions, 
from 4ft. diameter downwards. The order was divided 
among two British firms and one Belgian firm. The 
Belgian house put in a very low figure, and received an 
order for 10,000 tons out of the 16,000, including all the 
special work in the way of bends. Of the 10,000 tons of 
Belgian pipes only 2700 tons were accepted, and of the 
English 4000 tons out of the 6000. The greatest sufferer 
by the transaction is the Belgian manufacturer, who took 
the risk of inspection in Japan on his own shoulders, and 
now finds himself saddled with three-fourths of his goods 





merchants in Japan, who supplied the goods in question, 
one being an English and the other a Japanese house. 

There is no doubt that, with the exception of a small 
percentage, the rejected pipes. whether or not they fill 
the specification to the letter, are perfectly good for the 
purpose. The Belgian pipes are somewhat rough looking 
and not always very close in the grain; but going through 
the acres and acres of ground covered by these rejected 
goods, one can only come to the conclusion that a gross 
injustice has been done all round. 

Apart from the loss to the contractors, it is estimated 
that the inspection alone has cost the Government 
between £5000 and £6000. One is not surprised to learn, 
under the circumstances, that now that the Government 
are obliged to ask for further tenders, not a single firm, 
with or without a reputation, will quote. 

It may interest vour readers to know how the inspec- 
tion is carried out. When the pipes were put on shore 
they were attacked by an army of coolies, who rolled them 
about and mercilessly applied the inevitable paint brush 
and spiked hammer all over their outside surfaces, and 
wherever the diameter of the pipes was large enough to 
permit a thin man to crawl through them, the 
same process was repeated on the inside. In 
cases where the pipes were too small for this to 
be done, their internal surfaces were examined by means 
of candles on the ends of sticks. As each individual 
pipe had to be treated in this manner, the process natu- 
rally took some time and manual labour ; however, when 
this had been satisfactorily completed, and the pipes had 
assumed a generally spotted appearance from the lavish 
application of paint, a gentleman armed with a micro- 
scope, and efficiently aided by a staff of candle bearers, 
and men with more spiked hammers, probes, and appli- 
ances for cleaning the surface of the metal minutely, 
went over the ground again, to satisfy himself as to 
which of the marked spots indicated a serious defect, 7.e., 
a defect within the literal meaning of the specification. 
This operation brought into play a second handling of 
each individual pipe. But this was not the end of all 
things, for every pipe had to be callipered throughout its 
entire length, and at not less than four different points. 
If it was found that in any part the thickness was below 
the specification requirements the pipe was _ totally 
condemned, unless the thin portion happened to be 
something above half-way down its length, in which 
case the offending portion may be cut off, and the 
shortened length only is taken over at a reduced price, 
and by weight. I have seen numbers of good pipes 
rejected because they were half a millimetre below speci- 
fication of thickness, and at one single spot in its 
surface. It will be hard to find the firm who can cast 4ft. 
pipes of ordinary thickness in such a manner that they 
will all “ hold up” to within half a millimetre of a given 
gauge, unless they are all cast much too heavy in the 
first place, with a view of being on the safe side. How- 
ever, unless a manufacturer is prepared to undertake to 
accept these conditions, or can get a local merchant to 
accept it for him, it is not worth while making a contract 
for pipes at the present day for the Japanese Government. 

All this mathematic exactitude and attention to detail 
should prove beneficial to the Japanese inspectors, who 
will rapidly gain any experience which they may now 
lack. When that time has come, perhaps the Govern- 
ment will see fit to give these gentlemen a certain amount 
of latitude forthe purpose of allowing them to utilise their 
intelligence in accepting or rejecting the materials they 
are inspecting, instead of tying their hands to the wording 
of a too stringent specification as at present. 

Until that time has come British manufacturers will 
do well to hold themselves aloof from entering into any 
contract which specifies for an inspection of the goods in 
Japan. At the present time Japan is actually paying the 
cost of completing the education of its inspectors, and 
when this has been accomplished no doubt there will be 
some of these inspectors who will be bold enough to 
explain the fact to the right authorities, that the root of 
the evil really lies in an excess of red tape in the carrying 
out in a too literal sense the wording of the Government 
specifications. 








RAILWAY EXHIBITS AT SOUTH KENSINGTON. 





So much has been said lately of the advantages and 
necessity of having a Railway Museum at South - Ken- 
sington, that a brief description of the railway exhibits 
already there may be of interest to many readers who can- 
not easily go and see for themselves. The objects in ques- 
tion form part of the Machinery and Inventions Division of 
the Museum, and are in the South Galleries, between the 
Imperial Institute and the Natural History Museum. 
Very many of them came from the old Patent-office 
Museum, which was amalgamated with the Science and 
Art Department in 1884, 

Foremost in interest, from a railway point of view, 
must certainly come the four old locomotives. These 
are William Hedley’s Puffing Billy, built in 1812-13 for 
the Wylam Colliery line, near Newcastle ; the Agenoria, 
made by Foster and Rastrick in 1829 for the Shutt End 
ironworks railway, near Stourbridge; Timothy Hack- 
worth’s Sanspareil; and Robert Stephenson and Co.'s 
Rocket, both built in 1829 to compete for the prize of 
£500 offered by the Liverpool and Manchester Railway 
directors for the best engine. The Rocket, unfortunately, 
has been a good deal altered, and the Sanspareil slightly 
so; but the others are quite in their original condition. All 
four stand upon portions of the permanent way they 
used to run on. Excellent coloured diagrams of them al] 
are placed near the engines. The collection of models of 
locomotives is very fine. Cugnot’s three-wheeled traction 
engine, of 1770, for military purposes; Murdoch’s toy 
engine of about 1785; one patented by Trevithick and 
Vivian in 1802; Crampton’s rear-driving single engine, as 
still in use on a few continental railways; a four-wheeled 


beautifully made models on different scales. The 
latter engine is of the Allan type, four-coupled, with 
outside cylinders. There are also models of a six- 
coupled engine turned upside down to show the 
machinery, and workable by compressed air; whilst an 
American passenger engine of about thirty years ago, a 
double-bogie Fairlie with two sets of six-coupled wheels, 
and a particularly fine model, in elevation and section, of 
a London and South-Western express engine, No. 577 
class, 1890, are also workable by air power, but stand 
properly on their wheels. Quite lately a large model— 
—scale }th—of Mr. Webb’s compound engine Marchioness 
of Stafford, and smaller ones of the Great Western broad 
gauge 8ft. single Emperor—1880—and of the Stockton 
and Darlington No. 1 Locomotion, 1825, have been lent to 
or acquired by the Museum. Old Locomotion stands upon 
a model of the first railway bridge built by George 
Stephenson, at West Auckland, in 1824. There are also 
drawings of Trevithick’s engines of 1803 and 1804, for 
running on flanged rails; of Blenkinsop’s rack-rail loco- 
motives, 1812; and the unique collection of drawings of 
some of the earliest Liverpool and Manchester, Leicester 
and Swannington, and Great Western Railways, prepared 
and given by Mr. C. E. Stretton. Mr. Theodore West’s 
collection of diagrams of locomotives of all ages and 
countries is also of great interest. Photographs of many 
of Messrs. Neilson’s engines of various dates, of some 
very fine new engines built at the Kolomna Works in 
Russia, and of Mr. Winby’s unfortunate ‘‘ double-single” 
engine, the James Toleman, are shown; and working 
drawings of two North-Eastern compound engines, on 
Worsdell’s system. 

Of coaching stock there are several models of remark- 
able interest. The Bombay, Baroda, and Central India 
Railway Company show two-storey third-class coaches, on 
four wheels. In one the stairs for mounting to the upper 
story are outside, at the ends, like the suburban coaches 
of the Paris Ceinture line ; in the other they are inside, 
and go up through a hatchway. Four splendid photo- 
graphs by Messrs. Debenham and Smith, of Southampton, 
of the very curious old coaches—1834—of the Bodmin 
and Wadebridge Railway, and one of a composite coach 
—1838—of the South-Eastern, are to be found. This 
latter vehicle is said to have been used by the Duke 
of Wellington, when Lord Warden of the Cinque Ports, 
but if the date is right it must have been made by the 
London and Greenwich or Canterbury and Whitstable 
Companies, which owned the only portions of the South- 
Eastern which were opened before 1842. The Lancashire 
and Yorkshire has models of a 46ft. bog’e composite 
coach of the latest type, and of second and third-class 
coaches of 1839, no doubt built for the Manchester and 
Leeds Railway. The second-class has sliding wooden 
shutters in place of door lights, the third-class is merely 
an open box about 4$ft. deep, without seats. There is 
also a model of the ‘‘ Experiment” stage coach on 
railway wheels, used on the Stockton and Darlington 
in 1825. The South-Eastern Company’s standard goods 
wagon, with round-headed ends, is exhibited by Mr. H. S. 
Wainwright, carriage and wagon superintendent, Ashford 
Works. Models of cattle trucks, of post-office sorting vans, 
of tire-fastening appliances, of axle-boxes of different 
forms, of traversers and turntables, and of continuous 
brakes are also to be found. The latter most important 
subject, however, is only represented by Fay and Newall’s 
mechanical brake, and by the Westinghouse. This is 
well shown, but we trust it will not be long before the 
vacuum system makes as good a display. Some very 
curious prints of early trains can be seen, and make one 
feel thankful things are not now as they were fifty or 
sixty years ago on English lines. 

The original wooden model made by William Howe, of 
the Vulcan Foundry, Warrington, in 1842, to illustrate 
his invention of the link motion, is here, as well asa 
large one which can be moved by a handle. Allan’s 
straight link, Joy’s radial valve gear, and also his fluid- 
pressure reversing apparatus, as fitted to the engine 
Sussex, on the Brighton Railway, are exhibited, with 
many more interesting articles too numerous to mention. 

The collection of specimens of early permanent way is 
probably the best in the world. Of these the chief donors 
are Mr. C. E. Stretton, of Leicester; Messrs. J. and C. 
Thompson, of Kirkhouse, near Carlisle—owners of the 
Rocket at one time; and the Midland Railway Com- 
pany. Many forms of metal sleepers, models of portable 
railway plant by Messrs. John Fowler and Co., of aérial 
rope-ways, and of a cable tramway, are also comprised in 
this great store-house of human industry. Muchas there 
is in it, far more might be added with great advantage to 
the nation, and there can be no doubt that additional 
exhibits of great rarity and interest are only awaiting the 
definite formation of a railway museum, to give its 
directors no lack of materials to complain of. If any- 
thing more is needed to emphasise the suitability of 
South Kensington as the home of the railway museum, 
the list we have given ought to settle the matter. Such 
a museum without the Rocket and Puffing Billy would 
not be worth having. 








ACETYLENE GAS. 





WE have received lately a large number of inquiries 
about commercial acetylene gas, and are pleased now to 
be able to give our readers some information about it. It 
must be remembered, however, that at present there 
is no one who is in a position to speak with absolute 
certainty on this matter, and although our information 
is derived from sources which are, we believe, eminently 
trustworthy, we are not prepared to assert that present 
opinions will not require considerable revision when 
further experience has added to our knowledge of this 
illuminant. ; 
What we have to say now is abstracted mainly from a 
pamphlet recently issued by the ‘‘ Acetylene Illuminating 
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carbide and supply of acetylene gas under the ‘ Willson’ 
patents, and also under the numerous electric furnace 
patents controlled by the British Aluminium Company.” 

Several years ago an American chemist, Mr. T. L. 
Willson, in experimenting on the electrical reduction of 
lime with charcoal to produce the metal calcium, formed 
incidentally a hard gray semi-crystalline body, which, 
being thrown into water as a waste product, was observed 
to give off a great volume of gas. Further investigation 
showed that this material was calcium carbide, and that 
the gas evolved was that known as acetylene or ethene, 
which had up to that time only been produced with diffi- 
culty, and in small quantities, in the chemical laboratory. 
Mr. Willson carried out further experiments with the 
calcium carbide, and finding that it could be produced at 
a marketable price, took out patents for its manufacture. 
These are they which have been secured by the Acetylene 
Illuminating Company, which has made arrangements 
with the British Aluminium Company for the use of several 
hundred horse-power for the commercial manufacture of 
calcium carbide, and hopes at an early date to have a 
very much larger plant at work. Elaborate experiments 
are still being conducted, because it has been clearly 
proved that the purity of the calcium carbide, and con- 
sequently its capacity for the production of gas, depends 
directly on the nature of both the lime and carbon 
employed, and it is not certain that the best materials, 
from a commercial point of view, have yet been secured. 
The theoretical yield of acetylene from pure carbide is 
5°58 cubic feet per pound, and this has been reached 
within about 2 per cent. in the manufacture of the carbide 
on a fairly large scale, but the Acetylene Illuminating 
Company bases its calculations for lighting power on the 
rate of 5 cubic feet of gas per pound of carbide. The 


impurities in the gas are mainly, besides air, sulphuretted | 


and phosphuretted hydrogen, both of which have an 
offensive smell, and probably account for the distinctive 
garlic-like odour possessed by the carbide and the gas. 
This objectionable smell is of the greatest possible 
importance to the general utility of the gas, for, as with 
our ordinary household lighting gas, the presence of a 
leak or escape at once makes itself known. It is worth 
pointing out, too, that a disagreeable smell is a necessity, 
as a pleasant scent is not so readily noticed. An ordinary 
leakage of acetylene is not, it is claimed, of such serious 
consequence as of ordinary coal gas. Writing of this 
matter, Prof. V. B. Lewes in his report says :—‘ It has also 
been said that the danger of explosion from a leakage of 
acetylene is far greater than with coal gas. This is a 
mistake. Mixtures of air and acetylene are explosive over 
a slightly wider range than is the case with mixtures of 
coal gas and air, but it must be remembered that if a 
leakage were caused by a tap being left on, the largest 
acetylene burner would probably only pass one cubic foot 
of gas per hour, whilst an ordinary No. 4 or 5 union jet 
burner would pass five to six cubic feet of coal gas in the 
same period of time, and from this cause, therefore, 
would be far more dangerous than acetylene; whilst if 
the leak were from a small crack or a leaky joint in a 
pipe, the rate at which the gases diffused out would be 
dependent upon their specific gravity. Coal gas has a 
specific gravity of 0°4, whilst acetylene has a specific 
gravity of 0°9; so that through a crack or fissure of the 
same size only two volumes of acetylene would escape, 
whilst three volumes of coal gas would find their way 
into the air, a difference in rate which would more than 
cover the slight difference in the limiting proportions 
of explosion, and very little experiment will clearly 
prove that acetylene cannot in any way be looked upon 
as more dangerous to property than coal gas.” It is 
maintained that the danger from acetylene is not so 

uch to be looked for in this direction as from the 
use of inefficient apparatus, such as some of the many 
automatic generators now on the market. It should be 
borne in mind that a very considerable amount of heat 
is developed when water acts upon the carbide, and if the 
carbide is in excess such a high temperature may be 
reached as to ignite the gas and cause an explosion. The 
Acetylene Company is of opinion that at present, at any 
rate, non-automatic generators are safer than those which 
regulate the supply. ‘‘ With non-automatic apparatus it 
is impossible, with the most ordinary precautions, for an 
accident to occur, and it can safely be put in charge of 
any domestic servant or outdoor labourer.” Professor 
Lewes states also that no dangerous compounds are 
formed when acetylene acts on copper or brass, unless 
large quantities of ammonia and moisture are present, 
and that even then ‘if such a compound be detonated in 
acetylene gas the explosion does not spread through the 
mass. 

We must conclude then that the principal danger from 
acetylene is to be found when it is preserved in a liquid 
or gaseous form under considerable pressure. This matter 
we dealt with fairly fully some weeks ago in writing on 
the unfortunate mishaps at Paris and Lyons. Of course, 
the use of inefficient apparatus, or the want of that caution 
which is demanded in the handling of all concentrated 
and condensed energy in whatever form, may lead to 
lamentable accidents; but acetylene is on this account 
no more to be condemned than gas, petroleum, or elec- 
tricity. 

In the present state of our knowledge it is impossible 
to say what fields lie open to the “new gas.” Its most 
apparent use is for lighting, as it can at present be 
produced from the carbide at a rate which corresponds 
to coal gas at about 3s. 4d. per 1000 cubic feet. ‘* Acety- 
lene is from fifteen to twenty times more powerful 
than ordinary coal gas—at least more than fifteen and 
a-half times more so than sixteen-candle coal gas—so 
that illumination by acetylene at 46s. 6d. per 1000 
cubic feet would cost the same as when yielded by 
sixteen-candle coal gas at 3s. per 1000 cubic feet. 
Now, 46s. 6d. per 1000 cubic feet for acetylene at 
the burners puts the comparative value of carbide 
at £25 11s. 6d. per ton.” Now, the price of the 
carbide delivered free on board at their Foyers Works, 
Scotland, was settled by the Acety’e1e [lumina‘ing Co. 
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at between £28 and £30 per ton, and this makes the 
actual price of the gas about equal to coal gas at 3s. 4d., 
as we have said above. From this it is evident that 
acetylene has a large future before it in the country, and 
in towns where the price of coal gas exceeds, say, 3s. 6d. 
per 1000, an allowance being made for the carriage of the 
carbide. 

To what other purpose acetylene may be put it is at 
present too early to say. but it seems possible that it will 
be found convenient for gas engines, and as it can be 
reduced to a liquid under the moderate pressure of 323 1b. 
at a temperature of 0 deg. Cent., and can be retained at 
ordinary temperatures in a liquid condition under a 
pressure varying between 500 lb. and 600 lb. per square 
inch, it may be found an important element in the motor 
ears of the future. Compressed acetylene gas is now 
being tried for railway carriage lighting, both in this 
country and abroad. 








EXPRESS ENGINE FOR THE LEHIGH VALLEY 
RAILROAD, U.S.A. 

Durina the present year the Lehigh Valley Railroad has 
put in service a fast express train known as the “ Black 
Diamond Express,” running between New York and Buffalo, 
451 miles in ten hours, making about ten stops. Lach train 
consists of four cars as follows :—(1) a combination dining, 
library, and baggage car, weighing 105,705 Ib.; (2) and (3) 
two Pullman day cars, weighing 80,550 lb. each; (4) a 
Pullman parlour and observatory car, weighing 105,100 lb. 
The total weight of the cars is 371,275 lb., or 166 gross 
tons. The dining car is 67ft. long, with a baggage room 20ft. 
long, sixteen seats in the dining room and twelve seats 
in the library, the kitchen being between these rooms. The 
two ordinary cars each seat fifty-four persons in the main 
saloon and eight persons in the smoking room. The parlour 
car has twenty-seven seats in the main saloon, five in the 
private drawing-room, and five in the ladies’ private room ; 
this car has no smoking room, but at the rear end is the 
observation platform, sheltered by a roof and glazed sides, 
but open towards the rear. Camp stools can be set out here 
in fine weather. The railway crosses the Alleghany Moun- 
tains by a line having many sharp curves and long, steep 
grades. : 

For the special purpose of hauling these trains, some 
powerful express engines have been built by the Baldwin 
Locomotive Works under the supervision of Mr. Higgins, 
superintendent of motive power of the Lehigh Valley Rail- 
way. One of these engines is shown in the accompanying 
illustration. It will be seen that the engines have the enor- 
mous fire-boxes used where small anthracite is employed for 
fuel. There are ten wheels, including a four-wheel leading 
bogie, four coupled driving wheels, of which the rear pair are 
the main driving wheels, and a single pair of trailing wheels 
under the firebox. The tender is mounted on two four-wheel 
trucks with steel frames. 

The driving wheels have cast steel centres, 5ft. 10in. dia- 
meter, with 3in. steel tires shrunk on and secured by retaining 
rings. All the other wheels are of steel, those of the tender 
being of the solid plate pattern. The driving axles are of 
open hearth steel, with journals 84in. by 1lin., and wheel 
seats 8in. by 8in. The main connecting and coupling rods are 
of H section, with forged oil cups. The driving wheel springs 
are over the boxes, with their hangers connected by equalising 
levers, while other equalisers connect the hangers of the 
springs of the rear driving wheels and the trailing wheels. 





The cylinders are placed directly below the smoke-box, between | 


the truck wheels, and the crossheads are of the “ alligator” 
pattern, with two slide bars. Richardson’s balanced slide 
valves are used, with ,);in. lead in full gear. Phosphor 
bronze is used for the excentric straps. Metallic packing is 
used for the piston-rods and valve stems. 

The boiler is 5ft. diameter, built of “‘ carbon” steel plates, 
the horizontal seams being butt joints with double cover 
strips, and the circumferential seams double riveted lap 
joints. The fire-box is also of ‘‘ carbon”’ steel plates, and has 
tke crown sheet supported by radial stays, while special care 
has been taken to put the stay bolts at right angles to the 
fire-box sheets, so as to put them under direct strain. The 
dome is at the middle of the boiler barrel, just in front of 
the cab, and has a double-beat throttle or regulator, with an 
opening of 57°9 square inches. The whistle is mounted on 
the side of the dome, and the bell is mounted on the fire-box, 
the latter being operated by Snow’s compressed air bell ringer 
instead of by a hand cord. There are two 3in. safety valves 
and two injectors, the latter having the Foster checks inside 
the boiler. Sight-feed lubricators are used. The sand-box 
is in front of the dome, and has Leach’s device for blowing 
the sand out by compressed air. An extension smoke-box is 
used, fitted with a wire netting spark arrester, and the cast 
iron smoke-stack tapers from 15#in. diameter at the base to 

















174in.at the top Theexhaust nozzles are double, without yari- 
able tips, and a petticoat pipe extends from the nozzles to the 
base of the smoke-stack. The fire-box is fitted with a stee] 
rocking grate, and has two deep hopper ashpans, one on 
either side of the trailing axle. The smoke-box has a cinder 
blow-out opening in the bottom. The tubes are of iron, 
No. 11 wire gauge, set with a pitch of 2gin. centre to centre, 
or gin. clearance. A gangway on each side extends from the 
cab to the foot-plate and from the cab to the front end, 
There is no foot-plate on the engine proper, the fireman 
standing on the tender deck, and being protected by an iron 
hcod projecting from the top of the fire-box. The cab is 
7ft. long, built of steel plates. The tender has a steel frame, 
and its tank is formed of ,*;in. steel plates for the sides and 
lin. plates for the top and bottom. The tender trucks have 
Fox pressed steel frames. 

The headlight is of the circular pattern now being very 
generally used, and the pilot or “‘cowcatcher” is of steel rods, 
with a Gould automatic coupler head carried far enough for- 
ward on the drawbar to enable the front end of the engine to 
be coupled up toacar. The tender draw gear also has the 
Gould coupler. The engine is fitted with a 94in. Westing- 
house air brake pump, operating the driving-wheel, tender 
and train brakes, and has also the Westinghouse train signal 

operated by air—and the Consolidated system of fittings 
for heating the train by steam. 

The general dimensions of the engines are as follows :— 


Cylinders and Valves. 


Cylinders 19in. x 26in. 
Steam ports .. iin. 19in. 
Exhaust ports 3fin. x 19in, 
OS eee a Oy ae ee ee ee 
Slide valves (Richardson balanced), travel... ..  5in. 

me » Outside lap ya lin. 

eee i SE, pe a Sa 

va lead (variable), in full gear ae. 6 Tee 
Piston-rod, diameter .. .. .. .. .. .. .. Shin. 
Connecting-rod, length between pin centres .. 10ft. 3in. 

‘ 
Wheels and Wheel-base. 

Driving wheels, four .. 6ft. din. 


Truck wheels, four .. .. 3 cx Sa Le 

Trailing wheels, two .. 4ft. Tin. 
Driving axle journals. . 84in. x llin. 
Truck axle journals Te ee eae 
Trailing axle journals... int sk Tae oe, 
Maincrank pin .. .. . Shin. x Shin. 


Coupling-rod pin, front oh eo oe Coe, we are 
Na oe a eA 6 
Crosshead pin cer te cne W oh vees 0 ee ee Sin. 
Wheel-base, driving a 6ft. Tin. 
* a 13ft. 
ss truck or bogie 6ft. 2in. 
ss total of engine 24ft. 
engine and tender 51ft. llin. 


38ft. Shin. 


9° 
Length of engine overall... 
6lft. O4in. 


Length of engine and tender over all 


Boiler and Fire-box. 


Boiler barrel, diameter 5ft. lin. 
Boiler pressure .. .. .. .«. 1801b. per q. in. 
Fire-box (radial stayed), length 9ft. 68in. 

+ width . - 6ft. SZin 

os depth at front 3ft. 10}in. 

Pa depth at back 8ft. 10}in. 


water space, front .. .. .. .. .. 4in. 


” 


“ a »» Sides and back .. Shin, 
Smoke-box, diameter inside ; 5ft. lin. 
3 length : 5ft. Sfia. 
Dome, diameter .. 2ft. 6in. 
sg SIRs, foe on See aa xe aecaw. os. ee 
Tubes (iron), number... .. .. .. .. 4+ eee 
ee ee eee eee 
5, pitch 2 2gin. 
6s. MORN as a0. xe 15ft. lin. 
Heating surface, tubes 
es ae fire-box .. 
total .. 


Grate area H Pee a 
Rail to centre of boiler 





Rail to top of smoke-stack : 14ft. Sin. 
Smoke-stack, diameter .. .. .. .. 15}in to 17}in. 
height above smoke-box .. 8ft. 44in. 


Exhaust nozzle (double), diameter... .. .. .. Qin. 

a s, distance below centre of boiler.. 11}in. 
Thickness of barrel plates . »» co ein, fin., in 
fire-box plates oe oe «+ #im. and ,f,ip. 
a | ers ™ 
tube plates .. .. a1 Vast tee 


Weight. 


” 
” 


” 


On driving wheels 81,800 ib. 
On truck or bogie. . 29,100 ib. 
On trailing wheels 80,050 Ib. 
Sree ee ae 63 tons. 
Tender, 

Wheels, two four-wheel trucks ea cry: ; 
POUMEIEG 2.65 gt ® tel. aig sive, ~30, bs: be Ca ot ee oe 
Axles, diameter at centre... .. 4gin. 

wheel seat.. 5$in. 


Wheel-base of each truck or bogie Deena a 
total of tender.. .. .. .. 15ft. ¢in. 


Water 4000 gallons 
| er 54 tous 
Tank, length .. <j) a ae! ee! ay 

9 |» Wael... 65.06 ck ee Coe ee 

jy. NI a eee 4ft. 2in. 

», height overcollar .. .. 4ft. llin. 
Length of frame over bumpers 22ft. 
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CANAL, RIVER, AND LAKE COMMUNICATION 
AND MERCANTILE MARINE IN HUNGARY. 
[By our Special Commissioner. | 
In recent numbers of Tux EnainerR, October 16th and 
30th, I have briefly sketched the growth and _ present 
condition of road and railway communication in Hungary, 
and to render the account of the means available for 
communication in that country more approaching com- 
pleteness, I will now add a few lines about the Hungarian 
canal, river, and lake communication. It is true I have 
already incidentally referred to these matters in THE 
ENGINEER of July 8rd and later, whilst the work on the 
Iron Gates Canal has received notice both last year, in 
many numbers of THE ENGINEER, and as recently as 
October 2nd; but, nevertheless, the matter is of sufficient 
jmportance and interest to put before your readers in a 

special notice. 

As a matter of course, with a waterway like that of 
the Danube, communication by means of boats dates 
back undoubtedly before the foundation of the Hungarian 
kingdom a thousand years ago, and at all later times has 
received a certain amount of attention; but, nevertheless, 
it is during the last few decades that it, like the various 
other matters to which I have drawn attention, has 
received its greatest impetus, which, too, must be attri- 
buted to exactly the same influences, arising out of the 
revival of unshackled patriotic spirit and a laudable desire 
for distinction. 

Anyway, documentary evidence shows that Pest was a 
port of recognised importance in 1148, and did consider- 
able transport trade upwards to Vienna, carrying wine, 
corn, and salt there, and bringing back local produce or 
products. This trade continued without intermission, 
and towards the end of the 17th century even extended 
eastward to the Levant, and in the meantime river traffic 
spread to other rivers as far as Szegedin on the Theiss, as 
far as Szissek on the Save, and as far as Karlstadt on the 
Kulpa; the latter town having importance from its posi- 
tion near Hungary’s small but treasured sea front. And, 
in fact, the main lines of river traffic at the beginning of 
the 18th century were one from the Theiss and its tribu- 
tary, the Maros, by the Danube and Save, to the sea 
coast; the other being the traffic on the Danube towards 
Pest, Raab, and Vienna. In 1723 Fiume was made a 
free port, and in 1774 became attached to Hungary. In 
1750 or 60 Lake Balaton received special attention, and 
was provided at the hands of a Dutch shipbuilder with a 
large sailing vessel, capable of carrying twelve loaded 
wagons ; whilst the close of last century and the begin- 
ning of this was notable, as regards Hungarian water 
communication, for the construction of the Franzen 
Canal, which was opened in 1802. About this time 
traffic was considerable. In 1804, 508 boats were trading 
to Szegedin, carrying 14,500 tons of freight, and as 
much as 25,500 tons of corn traversed the Franzen 
Canal, whilst the shipping towards Fiume at Szissek 
amounted yearly to 200,000 tons. Now, too, river 
obstructions began to receive attention. Over £40,000 
was spent in trying to improve the Kulpa; and to facilitate 
the journey up stream, the use of a chain in the bed of 
the river and a horse whim on board, round which the 
chain should run, was suggested. A little later Hungary's 
much prized port of Fiume became a source of sorrow 
and discouragement, falling under Napoleonic French 
rule between 1809 and 1813, and under Austrian between 
1814 and 1822, when it returned to its Hungarian masters. 

In the meantime, shipbuilding had been progressing, 
and covered oak vessels of from 800 to 1000 tons capacity 
were built, at a cost of £1000 to over £1300; but in 1817, 
one Anton Bernhard, of Fiinfkirchen, put a steamship of 
his own construction on the Danube; it was named the 
Carolina, and I am endeavouring to get some particulars 
about it. Others soon followed, but all of these early 
adventurers performed the burdensome and ungrateful 
functions of pioneers, and their operations were of but 
short duration ; in fact, it was not until after 1828 that a 
steam service plied on the Danube, then the English 
shipbuilders, John Andrews and Joseph Prichard, were 
granted the exclusive privilege of steam transport on that 
river. The first Danube Steamship Navigation Company 
was formed by them in 1829, with a capital of £8750; the 
King and the merchant princes became shareholders, and 
in 1830 the 60-horse power steamer Franz I. was 
built, and made short runs towards the end of that 
year, a regular service being instituted in 1831. In 
the previous year, Count Stefan Szechenyi, that ener- 
getic reformer to whom I have already referred, 
made a searching inspection of the Danube; and 
later on, in 1833, of the Theiss, on the first steamer 
that appeared on that river, and these inspections 
resulted in a great series of improvements, of which the 
recently finished Iron Gates Canal is one. It may be 
observed that the name of this eminent nobleman is 
perpetuated in many ways in Hungary; one instance of 
this is shown in connection with the illustrations given 
on page 342 of THe ENGINEER of October 2nd. The first 
Danube Steamship Navigation Company added slowly toits 
fleet, in 1834 built the Maria Dorothea for service on the 
Black Sea, and in the next year constructed an extensive 
winter harbourage and a shipbuilding yard in the neigh- 
bourhood of Budapest, whilst ten years later it had six sea- 
going steamers, and 26 steamers on the Danube service, of 
a total horse-power of 2466, carrying in the year 849,875 
passengers and 57,700 metric tons of goods; they then 
had bad times, and sold their seagoing steamers, but in 
1851 had 51 steamers at work and seven building, with a 
total of 5561-horse power, besides 200 barges, and carried 
216,500 metric tons of wares. In the next year, to 
satisfy their rapidly increasing consumption of coal, they 
started coal mines at Fiinfkirchen, and constructed a 
railway for the delivery of coal from that place to 
Mohacs. Later on, in 1858, came the declaration of the 
freedom of the Danube and the appearance of competing 
steamship companies, so that henceforth the doings of 

ileged company no longer represented the whole 


the pri 
steam traftic on the Danube. Whilst in 1867 the restitu- 








tion of the constitutional Government took place, and in 
1868 the whole steam traffic on the Danube amounted 
to 145 steamers, besides 616 barges, carrying together 
1,179,691 passengers and 1,241,300 tons of freight. In 
1871 a chain system was introduced between Presburg 
and Vienna, but, proving unprofitable, was removed in 
1891. In the meantime competition increased not alone 
between rival shipping firms, but also from railways ; 
many shipping companies started, and many amalgama- 
tions followed; at last it was thought advisable that the 
State railways system should be extended to the water- 
ways, and measures in that direction were taken in 1894 
for the establishment of a State-aided Hungarian River 
and Sea Navigation Joint Stock Company, with a capital 
of 10,000,000 florins. It leased the steamers connected 
with the State railways, bought out some others, and 
ordered yet more, so that it is expected to be in full working 
order in 1897. It may be noted that in 1874 the Danube 
Steam Navigation Company alone, by purchase and 
amalgamation, had become possessed of a fleet of 205 
steamers, with 17,890-horse power, and 729 barges, 
carrying together in 1875 two million passengers, in- 
cluding ferrying and local traffic and 1,188,800 tons of 
freight. 

So much for the past; looking now to the present, at 
the beginning of this year, 36 firms were registered as 
connected with the shipping industry, having together a 
floating stock of 2127 crafts of various kinds, with 95,960 
indicated horse-power, and 518,005 metric tons carrying 
capacity. Of these firms 12 undertake ordinary shipping, 
12 do ferrying, and 12 contracting for dredging, construc- 
tion work, &c. 

In the first service there are 1708 craft engaged, of 
which 73 are passenger steamers, 116 steam tugs, 53 
merchandise steamers, with a carrying power of 14,097 
metric tons; the total horse-power of these steam craft 
is 86,226 indicated. There are, too, 991 iron barges, with 
a carrying capacity of 401,181 metric tons; and 179 
wooden barges, with a capacity of 67,857 metric tons, 
also 256 iron and 25 wooden floating piers, and 15 other 
craft for general purposes, provided with 276-horse power. 
In the second service there are 72 craft, of which 22 are 
steam ferries, with 1490 indicated horse-power; 33 are 
hand power ferries, and 16 serve other purposes, four of 
which have between them 60 indicated horse-power. 

Finally, in the water course regulating and river works 
construction service there are 31 steamships, with 4699- 
indicated horse power ; 169 barges, with 34,270 metric tons 
carrying capacity, some of iron, some of wood; 8 floating 
stages and 133 other floating objects, making altogether 
341 craft. The total of this shipping traffic in Hungary 
in 1894 amounted to 2,260,231 metric tons. The small 
steamers of the Budapest Propeller Company in the same 
year conveyed 4,447,345 passengers. It is rather difficult 
to fix the actual Hungarian traflic, as much of it is carried 
by companies, such as the Danube Steamship Navigation 
Company, with its traffic of about 2} million passengers 
and over two million tons freight; the South German 
Steamship Navigation Company, which carried 74,655 
metric tons ; the Roumanian Navigation Company, carry- 
ing 16,700 metric tons in 1894, who go beyond Hungarian 
boundaries. But in 1894 the purely internal Hungarian 
shipping traffic amounted to—irrespective of the pro- 
pellers—197,394 passengers and 1,412,000 metric tons of 
freight. I think, however, enough has now been said to 
show the steady growth of the internal Hungarian ship- 
ping industry in the earlier years and the great strides it 
has made in recent years. 

It will now be of interest to note what has recently 
been done by the authorities themselves or by the 
granting of concessions in order to facilitate the working 
of the increased and increasing water transport. Pre- 
viously to 1867, operations, with the exception of the 
construction of the Bega and the Franzens canals, were 
restricted to the improvement of bad places in the river 
bed and the construction of tow paths; but since the 
date mentioned, systematic operations have been under- 
taken to permanently improve various waterways for 
the purposes of navigation. Other works have also 
been undertaken for the prevention of floods, but 
as they only affect navigation indirectly, do not call 
for attention here; besides, I have previously referred 
to them. Small operations for the improvement of 
navigation have been undertaken on the rivers Drave, 
Save, Temes, and Kulpa, but the main efforts 
have been exerted, firstly, in the reconstruction of 
that canal system, of which the Franzens Canal is the 
central factor, and to a still further extent in the direction 
of rendering the whole course of the Danube through 
Hungary navigable. These latter operations are calcu- 
lated to entail an outlay of about £6,417,000; they 
include works on the Upper Danube between Devany and 
Radvany, which have been completed at a cost of about 
£1,417,000, and further operation from the latter place to 
Bazia, for which a sum of nearly £1,700,000 has been 
voted. Various works have been executed on the Middle 
Danube at an outlay of no inconsiderable sum, whilst the 
undertakings on the Lower Danube, at the Iron Gates 
and the vicinity, are too well known to need further refer- 
ence here, they have cost a good deal over a million and a- 
half of money. 

The craft and labour engaged on the Devany-Radvany 
improvement amounted to 700 labourers, 400 artisans, 
&c.; 10 steamers with 2800 indicated horse-power, 4 
steam dredgers with 310 indicated horse-power, 4 floating 
workshops and cranes, 2 iron barges of 300 tons capacity, 
70 wooden barges, 4 floating stages. Whilst on the im- 
provement of the Lower Danube, Iron Gates, &c., no less 
than 4600 hands have been engaged, and in addition, 11 
engines with 500-horse power, 6 steamers of 1300- 
horse power, 57 wooden barges of 300 metric tons 
capacity, 3 rock breakers, 7 floating boring gear, 7 steam 
dredgers, 2 sounding craft, 1 pile-driving craft, 2 floating 
cranes, 1 floating workshop, 2 general purpose ships, and 
168 sundry wooden floating objects. 

The improvement of the Franzens Canal, and connect- 





ing it with the Baja-Bezdan Canal and the Franz Josef 








Canal, so as to make a complete system, necessitated the 
expenditure of £875,000; this was effected by General 
Stefan Tiirr and a company. So it will be seen that 
money has not been spared so as to render the river and 
canal traffic continuous and easy. The Baja-Bezdan 
Canal runs from the former place southward to the 
latter place just to the east of the Danube, which here 
runs southward; the Franzens Canal is 148 miles long, 
with. 13 locks, takes an irregular course somewhat south 
of east, and joins the Danube at Bezdan with the Theiss 
at Bacs Foéldvar; whilst the Franz Josef drainage and 
traffic canal leaves the Franzens Canal at Sztapar, and 
taking a south-easterly course, joins the Danube in its 
easterly course at Ujvidek, otherwise Neusatz. 

The mileage of navigable watercourses in Hungary is as 
follows:—Open to steam craft about 646 miles on the 
Danube, 288 on the Theiss, 143 on the Drave, 376 on the 
Save, 74 on the Maros, 30} on the Bosut, 1} on the Temes, 
76 on Lake Balaton, 72 on the Bega Canal, and 147 
on the Franzens Canal; of course the last three are also 
open to row boats and rafts, whilst for the latter sort of 
traffic the following mileage is open on other water- 
courses:—On the Danube, from Theben to Orsova, in- 
cluding some arms, 6724 miles; on the Theiss, from 
Tisza Fiired to the Danube, 606 miles; on the Drave, 
from Legrad to the Danube, 1554 miles; on the Save, 
from the frontier to the Danube, 414} miles; on the 
Maros, from Arad to the Theiss, 230 miles ; on the Szamos, 
from Szatmar to the Theiss, 614 miles; on the Bodrog, 
from Sarospatak to the Theiss, 50 miles; on the Kérés, 
from Békes to the Theiss, 137 miles ; on the Kulpa, from 
Karlstadt to the Save, 85 miles; on the Waag, 198} 
miles; on the Neutra, from Naszod to the Danube, 
10 miles; on the Garam, 914 miles; on the Sio, the 
whole length of 97 miles; on the Bosut, 30} miles from 
Ljuban to its mouth; and on the Temes, from Pancsova 
down, about two miles. 

Along the navigable rivers there are several harbours 
and stations for the protection of the ships and boats 
during the winter. The most important of these are 
those in the vicinity of Budapest, one at Old Buda, the 
property of the Danube Steamship Navigation Company, 
the otherat New Pest, belonging to the State ; the former 
consists of two basins, one of 21 acres area, the other of 
664 acres area, and harboured 374 craft in the winter of 
1891-92; the latter is a single basin, 2356 yards long and 
from 19} to 198 yards wide, separated from the Danube 
by a lock at the narrow end, at its shallowest it is over 
63ft. deep. In the winter of 1892-93 44 steamers, three 
dredges, 218 barges—of which 95 were loaded—and 444 
small craft, rafts, &c., wintered in it. 

But not alone are the Hungarians keenly alive to the 
necessity of providing good watercourses and harbourage, 
but also the providing of suitable vessels is recognised by 
them as of considerable importance, consequently one 
finds that the construction of craft and the development 
of shipbuilding yards have kept pace with the advance- 
ment of navigation; and it so happens that the chief 
shipbuilding yards are situated at the same localities as 
the chief winter harbourages. The one at Old Buda, in 
the island that bears that name, and which forms the 
boundary between the winter dock and the Danube, is the 
property of the Danube Steamship Navigation Company, 
was established in 1856, and has furnished most of its 
steamers and barges, having turned out since it was 
established 308 steamer hulls, 63 engines for steamers, 
4 dredgers, 1 steam dredger crane, 2 grain elevators, 
3 floating workshops, 665 barges, 53 pontoons, 180 float- 
ing iron stages, and 56 other floating objects. The total 
area is 245 acres, of which 40 acres are occupied by 
the building yards. The latter contain four slips—one 
69 yards long and wide, two 62 yards long and wide, 
and one 90 yards long by 47 yards wide, three being 
furnished with special launching tackle. Two covered 
docks—one 155 yards long by 24 yards wide, the 
other 149 yards long by 22 yards wide, are built in 
the water of the dock for the storage and protection of 
vessels in hand. There isan iron drawbridge connecting 
the island with the main river bank, and the works com- 
prise 92 different buildings, comprising 35 workshops, 
30 storehouses, 9 combined workshops and storehouses, 
the rest being for various miscellaneous purposes. The 
works are arranged so as to be suitable for the construc- 
tion of the largest and best passenger steamers, as well 
as the heaviest tugs, and not alone as regards the shell 
of the vessels but also the boilers, engines, and fittings ; 
consequently the buildings referred to include shops for 
boiler-making, engine building, shipwrights’ work, joinery, 
timber dressing, wire drawing, painting, foundries, «ec. 
There are 43 miles of railway lines, and at the end of 
last year there were in use 14 steam engines of 340-horse 
power together, but now electrical transmission of power 
is adopted, and there are 4 steam engines of 699 indicated 
horse-power, and 50 dynamos ata central station from 
which all machinery is driven; about 1700 hands are 
employed. The works are fully occupied with the 
company’s own work, the volume of which may be 
gathered from the numbers published for 1895 :—2 twin- 
screw steamers, 1 floating dock, 30 barges, 1 landing- 
stage, 1 set of engines, 27 boilers for vessels; another 
year, 36 iron barges of a weight of 650 metric tons were 
built, whilst repairs were effected on 131 steamers, 
351 barges, 8 transport vessels, and 60 cargo boats. 

I shall draw attention to another great shipbuilding 
undertaking directly, but think it appropriate here to 
give a few further data relating to this First Imperial and 
Royal Privileged Danube Steamship Navigation Company. 
Its fleet consists of 197 steamers, with 63,804 indicated 
horse-power; 821 iron barges, of a capacity of 161,096 
metric tons; 13 wooden barges, of 2936 tons capacity ; 
5 steam dredgers, 1 steam dredging crane, 2 wheat 
elevators, 3 floating workshops, 53 iron pontoons, 
180 iron landing-stages, 56 other floating objects. The 
splendid display they had at the Exhibition testified to 
the good work and to the good material they put in their 
work, and the amount of care and consideration they 
pay to design and to comfort on passenger craft. 
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I will now return to shipbuilding for the public. The 
principal yard for this is at New Pest; this was founded 
in 1860 by Josef Hartmann, and enlarged in 1870. But 
in 1890 it had been realised that the Hungarian ship- 
building was suffering very much from foreign competi- 
tion, and that when left to private enterprise sufficient 
capital could not be forthcoming to put the concerns on 
a basis to do things on a large scale. The banking houses 
came forward and capitalised the Schoenichen and Hart- 
mann and the “ Danubius” Ship and Machinery Con- 
struction Joint Stock Companies. These were then 
equipped with everything requisite for ship, boiler, and 
engine building, so that Budapest has, in addition to the 
Danube Steamship Navigation Company’s yards, these two 
fine shipbuilding enterprises, which are capable of 
satisfying the craft requirements of the whole Danube. 
The first of these occupies an area of 71,516 square yards, 
of which 13,165 square yards are covered by buildings— 
employs about 900-1200 hands and four engines, with 
210 indicated horse-power—and is capitalised at 700,000 f1.; 
the ‘ Danubius”” company occupies an area of 70,668 
square yards, of which 12,174 square yards are covered by 
building, and have 200-horse power in engines ; the number 
of hands is 1000; the capital in it is 780,000 f1.; it is 
stated that these two are to be amalgamated. Anyway, 
they turn out all sorts of things connected with navigation, 
war vessels, paddle steamers, screw steamers, dredgers, 
barges, pontoons, landing-stages, boilers, engines, Xc. 


Amongst the other firms connected withthe water traflic 
industry are :—The Hungarian River and Sea Navigation 
Company, already referred to, and established last year, has 
36 steamers, with 13,453-indicated horse power ; 193 iron 
barges of about 47,878 metric tons carrying capacity ; 
31 wooden barges, 7142 metric tons carrying capacity, 
and various landing-stages. The Lake Balaton Steamship 
Navigation Company, founded in 1889, has 4 steamers, 
with 645-indicated horse power; the Budapest Propeller 
Syndicate was founded in 1871, employs 102 skilled 
hands, has 12 steamers, with 744-indicated horse power, 
and 15 landing-stages. There are also rope makers, 
engine builders, petroleum motor factory, boiler makers, 
pump makers, &e. &e. 


Turning our attention now to the mercantile marine in 
Hungary, it practically dates from the acquisition of 
Fiume, and has increased in sympathy with the enlarge- 
ment and improvement of that harbour and the extension 
of railway communication. The first steamer visited the 
Hungarian coast in 1838, the second in 1841, from which 
period the Austrian Lloyd established a regular service. 
In 1866 the first visit of an English steamer was recorded, 
and since 1876 vessels from many countries have called 
and continue to call. In 1871, Hungarian seagoing craft 
numbered 386 sailing ships of 83,420 metric tons together, 
including 165 for long distances, 16 long distance coasters, 
205 short distance coasters. At the present time the 
numbers are :—For distance service, 32 steamers of 35,080 
metric tons, 51 sailing vessels of 25,848 metric tons; in 
the coasting service, 32 steamers of 2738 metric tons, 
124 sailing vessels of 1762 metric tons ; and fishing boats 
and other small craft up to 264 in number of 407 metric 
tons total tonnage. The sum total being 504 craft, anda 
tonnage of 65,893 metric tons. 

The chief companies connected with this industry are 
the ‘“‘ Adria” Royal Hungarian Sea Navigation Company, 
the Hungarian Croatian Sea Navigation Company, 
Leopold Schwarz, the Fiume Dock Company, Gregersen 
and Schwarz harbour works contractors, Howaldt and 
Co., shipbuilders, all at Fiume. The first of these is a 
survival of the Adria Steamship Company. It has 
25 steamers, and has regular services from Fiume 
weekly to Italian and French Mediterranean ports; 
monthly to Spanish, other French ports, English, Scotch, 
Irish, German, Dutch, Belgian, Brazilian ports, and New 
York. The Hungarian Croatian Sea Navigation Company 
was the outcome of the amalgamation of two other 
companies; it owns 20 ships, does a coasting trade, 
also touching Dalmatian and Istrian ports. In 1891 it 
carried 3200 metric tons of goods and 25,000 passengers ; 
in 1895 it carried 62,950 metric tons of goods and 200,000 
passengers. It employs 30 captains, 31 enginemen, 285 
sailors, 20 office hands, and 12 messengers, &c. Leopold 
Schwarz runs vessels between Fiume and Venice and 
Ancona. The sea-fishing industry amounts to about 
£5000 a year. 

Fiume harbour, which accommodates this shipping, 
consists of a large dock, a petroleum dock, a small 
craft dock, the Fiume Canal dock, the Baros Gabor 
timber dock, and an outer harbour; most of which are 
the result of works carried out during the last twenty 
years, and upon which 25 million florins have been 
expended. The magnitude of these works may be gathered 
from the following data :— 


Approximate length Approximate 
in ey . — . 
ss reak- 7 Made up 
Quays. water. Water pete 
The large dock 2978 1469 1044 663 
The wood dock __... 1374 120 16} 5s 
The petroleum dock 371 273 Ayo 10/75 
The small craftdock ... 109 94 z } 
The Fiume Canal dock... 1058 a 4! — 
Outer harbour... eo _ 2875 11; 


For the storage of goods in transit there are three 
temporary wooden warehouses and eleven storage areas, 
having a total extension of some 60,978 square yards, 
and a capacity equal to 3915 wagon loads. Then there 
are, in addition, railway warehouses of a capacity of 
3942 wagon loads, and an elevator of 1000 wagon loads 
capacity. The docks are lit up by electricity, furnished 
with a water suppiy, and otherwise well appointed. The 
reward in the way of increased traffic that has attended 
the praiseworthy enterprise exhibited by Hungary in 
improving this, its most important seaport, can best be 
appreciated by a glance at the published statistics, of 
which, therefore, I quote some here, showing the 
development during the last thirty years. 





Ship arrivals. 


With cargo. Light. 
No. Tonnage. No. ‘Tonnage. 
1866 3245 91,829 3233 41,506 
1876 1770 124,034 849 34,139 
1886 2714 420,633 1077 232,885 
1895 5652 836.668 1518 233,957 

Ship departures. 

With cargo. Light. 
No. Tonnage. » No. Tonnage. 
1866 3626 98,756 2921 42,896 
1876 1952 129,608 583 29,661 
1886 3118 571,487 24 90,446 
1895 5024 860,459 2172 211,717 


Whilst the volume and value of the goods handled during 
the same years is set forth in the next table :— 


Import. Export. 
Tonnage. £ Tonnage. £ 
1866 49,065 684,827 64,586 46,248 
1876 73,014 788,899 112,112 1,747,893 
1886 201,082 1,813,409 447,823 4,489,322 
1895 464,138 5,050,521 587,211 5,535,152 


These numbers speak for themselves, and demonstrate 
that external communication of Hungary, like the internal 
communication, is a factor of increasing significance and 
importance, and therefore I hope to be able in the future 
to call attention to the means adopted for furnishing the 
power required to meet these increasing demands on the 
carrying facilities, internal and external, that I have 
brietly reviewed in this and previous notices in THE 
ENGINEER. 

As might well be supposed, the post, telegraph, and 
telephone business have kept pace with the development 
of the other means of communication. I cannot go into 
the interesting details of their development here, but 
think that just a few words and statistics may not alone 
prove interesting, but also may be opportunely made 
now. Going back to 1867, one learns that there were 
only 941 post-offices throughout the country, and 181 
State and 145 railway telegraph offices, extending 5000 
miles, with 10,000 miles of conductors. In 1894 there 
were 3878 post offices, about 6900 letter boxes, and a 
personnel numbering 16,900. In the same year the Hun- 
garian post-office despatched 247 million letters, 84 
million newspapers, 46 million post cards, 27 million 
packets of printed matter, 2} million samples, 15 million 
post-office orders of a value of 1113 million florins, 2 
million letters with money, 14 million parcels, &c. The re- 
ceipts amounted to 15,979,693 florins, the expenditure to 
11,658,381 florins; the profit, therefore, to 4,321,312 
florins. Then with regard to telegraphic matters, at the 
end of 1894 there were 2406 offices, the system extend- 
ing 21,250 miles, with 62.500 miles of wires, over which 
6% million telegrams were sentin 1894. The telephone is 
also general. So as regards means of communication, 
taking one consideration with another, Hungary must be 
regarded as being remarkably well served, and to an 
extent that would scarcely be credited by those unac- 
quainted with the country, and which, in fact, must be 
made the object of personal investigation to be ade- 
quately realised. 








THE MAINTENANCE OF COLONIAL ROADS. 





For some years past the maintenance of roads has been 
virulently debated in one of our leading colonial newspapers. 
For several reasons it would not be desirable that the parti- 
cular Colony should be specified. The circumstances under 
which this subject has been handled should, however, be 
briefly referred to, as tending to the more ready understand- 
ing of the conditions under which the controversy first arose. 
The roads had up to a certain date been most efficiently 
maintained, though at a corresponding cost. The public 
revenue, however, owing to untoward occurrences giving rise 
to a pressure that fortunately proved to be temporary only, 
became the cause of great anxiety, and, acting under the 
advice of a newly appointed roads superintendent, a new 
system of road upkeep was adopted, which certainly resulted 
in a great reduction of annual expenditure, and obtained, 
consequently, for its author much approval from the local 
government. 

But those who were chiefly interested in the maintenance 
of the highways did not share that approval. It became the 
almost universal complaint that the cost of upkeep had been 
largely transferred from public funds to the employers of trans- 
port, as, also, that the condition of the roads under the newly 
introduced system quickly deteriorated, until at the present 
time the papers are full of complaints as to their unsatisfac- 
tory state. Itmay be useful to consider the causes out of which 
these complaints have arisen. Up to the date of the change 
of system being introduced, repair, whenever required, was 
extended over the whole surface of the roads, and the metal 
laid on was sufficiently blinded by gravel, being subsequently 
thoroughly pounded. By such a course of treatment the 
curved formation of the roads so necessary for their efficient 
drainage was always maintained. This form of treatment 
was, however, costly, and in its temporary financial distress 
the Government eagerly adopted the cheaper treatment re- 
commended to it. This, in its main outline, was a system 
of patching. As the rule, the wear of the roads was in two 
parallel ruts, and it was deemed that to keep these constantly 
filled with new metal would sufficiently meet the require- 
ments of the case. For some years, at all events, this new 
material was not even pounded, and the traffic was bound 
either to grind over the newly-laid and loose stone, or to 
deviate from the established tracks and work with one wheel 
dangerously close to the edge of the formation of the road. 
Under the first alternative transport animals were greatly 
distressed, because, these being mainly bullocks in pairs, their 
foot-tracks were in the long lines of loose metalling. Under 
the second, the reduced thickness of material at the road 
edges was rapidly worn through and the foundation of the 
roads broken up. 

We should say that it does not admit of doubt that there 
may exist conditions under which a system of partial repair 
to a road surface is both admissible and adequate. The 
mistake that has been made, it appears to us, lies in the 
endeavour to give such a system universal application, no 
latitude having been allowed to the discretion of the officers 
immediately in charge. These it was endeavoured to bind 
by a Draconian rule, and it can afford little surprise that, in 
spite of some modifications of late introduced into the treat- 
ment, the roads have gone from bad to worse, have lost all 
barrelling, and have justified the wide-spread complaint that 
has found public expression, The Colony suffering under 








re | 


this experience is one possessing within its area a great 
variety of climatic conditions. In some localities no tain 
falls for a period of seven or eight months, in another it jg 
practically almost constant, while in others the road surfacog 
are exposed to winds which are daily generated by the 
mountain spurs around which they turn. To apply any 
single system of road upkeep under such variable conditions 
must, most officers of experience would think, be a great 
mistake. One class of the roads in the Colony is scarcely eyey 
dry, on a second the pulverised material is never able to 
reset, while with a third class this is blown off as soon ag 
produced. These varying conditions must demand different 
treatment. 

Before all things it is necessary under nearly all of them 
that the curvature of formation should be as far as possible 
preserved. Now, however carefully metal may be filled into 
a rut, it is almost certain that its surface will be somewhat 
raised above that of the untreated portion. There are then 
obstacles formed to the free run of the water off tho roads, 
and the interval between the filled ruts must either become 
sodden by stagnant water in the case of level roads, or in 
that of gradient roads it must become a rapid drainage 
channel, both conditions being mest destructive. While such 
a destructive agency would, in the case of dry localities, be 
suspended for months together, it should be remembered that 
in a very dry climate the rainfalls, when they do occur, are of 
exceeding and concentrated violence. As a set-off to this, 
however, the roads subsequently dry rapidly from long con. 
tinued sun heat. It is on such roads, therefore, and only on 
such of these even that are comparatively level, that a system 
like that we have named might beneficially be employed. 
Under all the other conditions indicated it must prove fatal 
to efficient road upkeep. 

With roads exposed to these last we think all experience 
goes to demonstrate that the preservation of the barrel of the 
road is the chief factor in their repair. To preserve this the 
whole surface must be picked up and the added metal dis- 
tributed in accordance with the curved template. It is 
primarily owing, no doubt, to the neglect of this rule, and to the 
endeavour to apply treatment only suitable to level and 
relatively dry roads to those exposed to quite opposed condi- 
tions of gradient and climate, that the Colony in question has 
to mourn the loss of its former fine roads, and to experience 
all the disabilities due to transport under most antagonistic 
circumstances. But there remains for further consideration 
another point in the treatment of late years pursued. 
Actuated, we should say, by a fatal desire for a reputation for 
cheap work, the chief road superintendent set his face against 
the use of any material for blinding the metal. He contended, 
and still does so apparently, that metal finely broken and well 
worked in provides its own sufficient matrices. Now, we are 
aware that there is much divergence of opinion among road 
surveyors on this particular. Macadam himself, we believe, 
inclined to such a theory, but we doubt if he would have 
upheld it under all possible conditions of variance. Take, 
for instance, the case of a wind-swept road. [very particle 
resulting from attrition must be blown off as soon as formed 
unless the matrice in which the metal is set is of a partially 
holding nature. By this the particles become agglomerated 
and preserved. Under the conditions of a road so wind- 
swept, we have repeatedly seen the stones, even when main- 
tained in place, with unfilled interstices. The argument 
applying to this single condition is of more or less application 
to most of the others named, and in our opinion there are 
but few cases where the blinding of newly-laid metal with 
some softer material is not judicious. 

Of course the efficiency and economy of heavy rolling to a 
newly-laid road surface has of late years become fully demon- 
strated. But for a very considerable period the roads, the 
treatment of which for repair we have been considering, were 
not afforded this advantage, and the metal was left to be 
worked in by the traffic only. What proportion of this was 
lost by wash and wind during attrition, and until it became 
consolidated, may well be left to our readers’ imagination. 
The individual responsible for the course we have indicated 
would seem to have become infatuated with his single con- 
ception. Evidently his one idea has been that it is impos- 
sible to have too much of a good thing—of the sole principle 
he permitted himself to consider, With a direction wedded 
to a single idea, it is scarcely to be wondered at that the roads 
in the instance cited have come to almost unmitigated ruin. 








PIG IRON INDUSTRY IN OCTOBER. 





EMPLOYMENT has been much the same as,in September, and is 
considerably better than a year ago. : 

Returns received from 106 ironmasters owning 93 per cent. of 
the furnaces in blast in the United Kingdom, state that they had 
345 furnaces in blast at the end of October, being 17 more in 
England and Wales and one more in Scotland than at the end of 
October, 1895. The number of workpeople employed at these 
furnaces was 22,325, as compared with 20,921 at the corresponding 
period last year, the number employed having increased by 
1229 and 175 in England and Wales and in Scotland respectively. 

As compared with September the number of furnaces in blast 
was unaltered in England and Wales, three having been relit, two 
blown out, and one damped down. In Scotland the number is one 
less, The number of workpeople employed has increased by 
eighty-five. 

"Phe subjoined table gives comparison of the number of furnaces 
in blast at end of October, 1896, with the number in blast at end 
of October, 1895, and at end of September, 1896, so far as included 
in the returns made to the Department by 106 ironmasters owning 
93 per cent. of all the furnaces in blast in the United Kingdom :— 


|Present time compared Present time compared 
with a year ago. with a month ago. ; 











Districts. a mene = a 
| Oct. det. Beevs Oct. Sept. nant 
| 1896. 1895. Degen 1896, 1896. ne 
| Oct. 1896. Oct. 1896. 

Evgland and Wales— 4 | 
Oipvelamd .. .. os «| 92 + 5 97 97 a 
Cumberland and Lancs. | 41 | 40 +1 41 42 -1 
8. and 8.W. Yorks .. ..| 16 ll +5 16 16 
Lincolnshire .. .. ..| 14 l4 ~ lt 13 
ee ee eee &2 +6 88 87 1 
Glamorgan and Mon. ..| 19 17 +2 19 20 | 1 
Other districts.. .. ..| 8 10 - 2 8 Th ae 
Total England and Wales; 283 266 +17 | 283 | 283 - 
Setlend 2... 5] Se | Ot +1 | 6 | | -1 
Total furnaces included} 345 | 327 +18 845 | 346 | -1 
SPOOR. on se ks | 





The shipments of pig iron to foreign countries and British 
possessions from all ports of the United Kingdom during October 
amounted to 122,839 tons, as compared with 87,630 tons in October, 
1895, and 78,185 tons in October, 1894,—Labour Gazette. 
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EXPERIMENTS WITH SUPERHEATED AND 
SATURATED STEAM ON A 500 INDICATED 
HORSE-POWER SULZER COMPOUND ENGINE. 

SUMMARISED BY B, DONKIN, 


‘'HESE experiments were undertaken at a cotton mill 
in Bavaria to test a separately-fired Schwoerer superheater 
supplying steam to a compound condensing Sulzer engine. 
The contract defined that 9460 lb. of steam per hour were 
to be superheated to 250 deg. Cent., and 8 per cent. 
of the combustible required to generate steam for the 
boilers used for this purpose. Of steam thus superheated, 
not more than 17 1b. per hour per indicated horse-power 
were to be sent on to the engine, deducting the condensa- 
tion water from the steam pipe and the two jackets. 
The efficiency of a Kowitzke smoke-consuming apparatus, 
and the evaporative value of two kinds of coal, were also 
tested, as well as the advantage obtained by two different 
degrees of superheat as compared with saturated steam. 

The experiments were carried out on four successive 
days of eight hours each, and were preceded by a 
preliminary test. On the first day three boilers fired 
with mixed coal were used with a smoke-consuming 
apparatus, and the steam moderately superheated; on 
the second day, with the same number of boilers and 
degree of superheat, the boilers were fired with nut 
gaseous coal, other conditions being the same; on the 
third day the boilers and coal were the same, but the 
steam was more highly superheated, and the smoke 
apparatus removed ; while on the fourth day four boilers 
were used with saturated steam, and without the smoke- 
consuming apparatus, and fired with mixed coal. Each 
experiment began an hour and a half after the engines 
were started. The boilers were of the Lancashire type, 
and delivered steam at 64 atmospheres pressure. Their 
total heating surface in contact with the water was 2356 
square feet with three boilers, and 3152 square feet with 
four boilers. The superheater had fourteen vertical tubes 
with external ribs, and a total heating surface of 1237 
square feet, including the ribs. On leaving the grate of 
the superheater, the hot gases passed up and down ina 
zigzag direction to the chimney, the steam to be super- 
heated travelling the opposite way to the gases. The 
inclined grate was fed by a hopper. 

The superheater stood in a separate building between 
the chimney and engine-room, and as near as possible to 
the latter. A steam collector, well covered and drained, 
served the four boilers. From hence the steam could 
either be sent, saturated, through the main steam pipe 
direct to the engine, or to the superheater, and thence 
onwards. The steam pipe between the superheater and 
engine was 49ft. long, but only about 3ft. of it were 
exposed. he two main steam pipes united before 
they reached the engine, and a valve at the junction 
worked from the engine-house regulated the kind of steam 
sent on to the engine, whether superheated, saturated, 
or mixed. 

The compound condensing Sulzer engine was put up in 
1880. The high-pressure cylinder is 24in. diameter, and 
3ft. 104in. stroke ; the low-pressure cylinder is 2ft. 1lin. 
diameter, and the same stroke; both cylinders are well 
jacketed with circulating steam. The piston speed was 
about 500ft. per minute; ratio of volumes described by 
the pistons, 1 to 2°29. The fly-wheel carried fifteen ropes. 
In consequence of the arrangements of the drain pipes, 
it was found impossible to separate the water from the 
pipe and jackets from that of the receiver; but this 
caused no difficulty, as the steam consumption with 
superheated steam, even deducting the jacket water, did 
not reach that specified in the contract. 

Arrangements of the trials.—The Kowitzke smoke-con- 
suming apparatus used during Trials I. and II. was a 
hollow fire bridge with vertical cross ribs, and an adjust- 
able air valve. It was intended to introduce air previously 
heated into the grate. The feed-water, coals, and incom- 
bustible residuum were weighed. In Trials I. and IV. the 
fuel consisted of mixed coal from the Lower Reichenau 
seam; in Trials II. and III. nut gaseous coal was used. 
It did not kindle as easily as the other, and burnt with a 
good deal of smoke; but was better suited for firing the 
superheater. The chemical composition of the coals was 
determined at the Karlsruhe testing station, and the 
heating value thus obtained agreed with that given by a 
Berthelot-Mahler calorimeter. Samples of the gases were 
taken from the main flue, and their temperature deter- 
mined. The degree of smoke was noted every minute ona 
smoke scale, No. 1 being almost white, No. 6 almost 
black, with five intermediate shades. Diflficulties were 
experienced with the grate of the superheater, which had 
to be taken out, the clinker and ash removed, and the 
grate put back at intervals. In each trial the same coal 
was used for the superheater as for the boilers, and the 
superheating tubes were cleaned with a steam jet the 
previous evening. The temperature of the steam was 
taken on entering and leaving the superheater, in the 
valve chest of the engine, and in the receiver near the 
high-pressure cylinder. At these four places little tubes 
closed at the bottom were screwed in, to receive a mer- 
cury thermometer marking up to 360 deg. Cent. Another 
thermometer wasinserted near the junction of the saturated 
and superheated steampipes, and the thermometers read 
every five or ten minutes. Indicator diagrams were taken 
at intervals of five or ten minutes. The three water 
separators discharged through three pipes into a cooling 
coil plunged in a cold water receiver, where the water was 
cooled and then weighed, and the condensed water from 
the steam pipes deducted from the total feed-water con- 
sumption. The engine was lubricated in the usual way 
with mineral oil, but the quantity was increased from 
3°8 1b. of oil per day with saturated, to 4:3 lb. with 
superheated steam. After working five months with 
steam superheated 220 deg. to 230 deg. Cent., the 
piston-rods and internal cylinder walls were found intact. 
With steam superheated to 260 deg. Cent. a rather better 
oil was used, which began to evaporate at 210 deg. Cent., 
but did not boil. As its flashing point was 310 deg. to 
820 deg. Cent., and ignition point above 350 deg. Cent., 








such a lubricant ought tosuffice for the highest degrees of | less economy, as shown by the three trials with different 
superheat usually employed, in spite of the heat generated | degrees of superheat. In addition to this there was an 
by the piston and stuffing-box friction. According to the | economy of coal of 2 to 11 per cent., including the fuel 
authorities at the cotton mill, the engine has, since used to superheat the steam. 


these experiments, worked perfectly with steam super- 
heated 270 deg. to 290 deg. Cent. in the valve 
chest, although in Professor Schréter’s experiments at 
Augsburgh the various mineral oils tested burnt in 
the cylinder with steam superheated to 230 deg. Cent. 
On the other hand, Austrian engineers work with steam | 
superheated to 350 deg. without difficulty, 
change in the construction of the engine, but a fairly | 
solid lubricant must be used. In gas engines working | 
with much higher temperatures, no trouble is experienced | 
with lubrication. But the packing of the stuffiing-boxes | 
in the high-pressure cylinder is always a difficulty with 
superheated steam. The metallic packing used during 
the experiments was found useless, but a special packing 
since introduced, made of composition and brass rings, | 





| which had been wrecked in Bass’s Strait. e 
| Lieutenant Shortland discovered the River Hunter, with the coal 
| beds situated at its mouth. Little or no use, however, was 








AUSTRALIAN COAL SUPPLY. 





Coat constitutes one of the leading mineral resources of New 


and with no | South Wales, the coalfields of which are roughly estimated to con- 
| tain 78,198,000.000 tons of coal, although there are reasons for 


a portion of the actual quantity, there 
being indications of coal measures extending many miles further 
inland than was at one time supposed. Coal was first discovered 
in New South Wales in the year 1797, near Mount Kiera, by a man 
named Clark, the supercargo of a vessel called the Sydney Cove, 
Later in the same year, 


believing that this is — 


e 
of the discovery, and in 1826 the Australian Agricultural Company 


and giving slightly to the oscillations of the piston-rod, has | obtained a grant of 1,000,000 acres of land, together with the sole 


proved more satisfactory. 
high degrees of superheat soldered copper steam pipes 
should not be used. 

The principal results of the experiments are shown in 
the following table :— 


The author considers that for | right, conferred upon them by charter, of working the coal seams 
| that were known to exist in the Hunter River district. 
| the company held this valuable privilege for twenty years, very 
| little enterprise was exhibited by it in the direction of winning 


Although 


coal, and it was not until the year 1847, when its monopoly ceased 


| and public competition stepped in, that the coal-mining industry 


Table of Experimental Results with Superheated and Saturated Steam. 





1895. 
Compound 500 indicated horse-power engine. 
Steam pressure, 64 atmospheres. Revolutions per minute of 
engine, 64. 


Steam superheated by direct-fired superheater to... 





Kind of coal used... ... ... 
Total indicated horse-power 


Feed-water evaporated per hour per square foot of boiler heating surface 
Water enw per lb. coal—steam at 10) deg. C., water at 


0 deg. C.. pat pave, taken “ec eke. a 
Weight of steam passing through the su 

foot of heating surface (external) ... ... 
Weight of steam passing to the engine per 

power, deducting condensation water in pipes ... ... 
Temperature of saturated steam on entering superheater 
Degree of superheat in engine valve chest ... ... ... ... 
Temperature of steam in engine valve chest 
Loss of temperature in steam pipes... wk oe cee ee 
Loss of temperature per foot run of covered steam pipe ... 
Mean temperature of hot gases leaving the superheater ... 
Percentage of C O, in hot gases at end of boiler, per cent. 


Air admitted to boiler grate in excess of quantity required by theory x 


Temperature of gases at end of boiler ... 


Percentage of coal burnt in superheater to “coal burnt in boilers, 


exclusive of heating up 


Coal consumed by superheater per indicated “horse-power per hour, 


exclusive of heating u i Sle EO Yale 
Pounds steam sapeteael ont Ib. coal aah sebatacee Wesel, cats xe 
Coal consumption in boilers per hour per indicated horse-power .. 


Economy of coal per hour per indicated horse-power—excluding heating 
rheater—in per cent. of that required with saturated steam 


up su 
Heat actually utilised by superheater, or efficiency of superheater 


Heat utilised by superheater, or efficiency of superheater, assuming 


5 per cent. moisture in steam... .. 
Economy of steam 
steam 


” ” 


( Per cent. of heat utilised to generate steam—boiler efficiency 
lost in the products from the grate 
| lost in the ot We aaa cane a 
lost in radiation, &c. 


’ ” 
’ ” 





It will be noted that the superheater did not receive | 
the specified quantity of steam per hour on any day of | 
the trial, although the consumption of fuel in the super- 
heater was nearly 11 per cent. instead of 8 per cent., as 
stipulated, of the total fuel supplied to the boilers. This 


perheater per hour per square 


our per indicated herse- 


due to superheating as "compared with saturated 


was partly due to bad stoking and bad construction of the | 


grate, but chiefly to the quality of coal used. All 
attempts to calculate the actual efficiency of the super- 


heater from the figures given failéd, because the moisture | 


in the steam sent on to it was not known, but the differ- | 
ences produced by a few percentages of moisture have | 


been calculated, and will be found in one of the columns 
of the table. 
17 per cent. less steam in Trials I. and II. with 65 deg. 
Cent. of superheat, and 26per cent. in Trial III. with 


96 deg. Cent. superheat, than with saturated steam. Part | 


of this gain must be attributed to less loss in priming 
water. The distance of the superheater from the engine 
was small, in fact, with superheated steam the steam 
pipes cannot be made too short or too well covered. 
should also be noted that there was 9 per cent. greater 
economy of steam with the greater degree of superheat, 


as compared with the lesser, and in addition an economy | 


of coal of 2 to 11 percent. With moderate superheat- 
ing the smaller consumption of steamwas almost counter- 
balanced by the increased consumption of coal required 
for the superheater. It was only on the third day, with 


higher superheating, that there was an economy, over | 


and above, of 11 per cent. of coal, although on this, as 


on the other days, 10 per cent. of the coal fed to the | 


boiler was required for the superheater. This proves the 
value of higher superheating. The economy of coal for 
the same power produced by superheating was not as 
great as it might have been, because the boiler efficiency 
was higher—67 per cent.—on the day of the trial with 
saturated steam, than with superheated steam.—62 per 
cent. This was partly caused by the cooling of the 
brickwork when the smoke-consuming apparatus was 
taken out, the evening before Trial III. The loss of heat 
due to unburnt residuum was higher on this than on any 
other day, and heat was also wasted in radiation and in 
imperfect combustion. 

To sum up the chief results, comparing steam with 
96 deg. Cent. of superheat at the engine with saturated 
steam, the economy of steam is 26 per cent. with this 
fairly modern 500 indicated horse- power compound 
jacketed Sulzer engine. With less superheat there was 





According to the table the engine used | 


It | 
































I, Il. Ill. IV. 
May 7th. May 8th, May 9th. May 10th. 
With smoke consuming Without smoke consuming 
apparatus. apparatus. 
F Superheating. No 
951°8 deg. C.| 264 deg. C. | 292°8 deg. C, | SUPerheating. 
‘ers Mixed Gaseous nut | Gaseous nut | Mixed 
475 463 | 83 466 
3°2 1b 3'0 lb. 2°9 1b, 2°8 lb, 
3°8 lb. 3°7 lb, 3 ‘7 lb. 4'0 Ib, 
612 1b 5°74 lb. 5'471b. | = 
15 ‘8 Ib. 15 °4 lb. 14 ‘0 1b | 18'7 Ib. 
168 deg. C. 168 deg. U. 168 deg. ¢ _ 
64 deg. C. 67 deg. C. 96 deg. C ae 
226 deg. C. 230 deg. C. 259 deg. C 163 deg. C. 
25 deg. C. 24 deg. C. 33 deg. C 5 deg. C, 
0°50 deg. C. 0°49deg. C. | 0°66 deg. C. | 0°07 deg. C. 
oo 214 deg. C. 458 deg. C. | hee 
5°9 p.c. 5 ‘6 p.c. 6 ‘7 p.c 7 ‘4 p.c. 
3°2 3°3 2°8 2° 
289 deg. U. 280 deg. U. 260 deg. C. | 240 deg. C. 
10 “21 p.e. 7 ‘14 p.c. 10‘Op.c. | _ 
0-4 1b. 0-28 Ib, 0-35. |. — 
38 lb. 53 Ib. _ 37 1b. _ 
4°02 lb. 4°07 lb. 3°67 Ib, | 4°55 1b 
2 24 p.c. 4°03 p.c. 10°95 p.c. _ 
38 p.ec. 57 p.c. 54 p.c. _ 
| 
61 p.ec. 91 p.c. 83 p.c. - 
1610 p.c. 18°45 p.e. 25°88 p.c. | ain 
Superheated steam. Saturated 
611 p.c 61°70 p.c. 61 °9 p.c. 67 ‘00 p.c. 
2°9 p.c 0 ‘96 p.c. 0°9 p.c. 2°78 p.c. 
29 ‘8 p.c. 31 °02 p.c. 24 *2 p.e. 19°77 p.e. 
6°2 p.c 6°32 p.c. 130 p.c. 10°45 p.e 
100 0 100 -00 1000 | 100-00 


began to show signs of progress and prosperity. From the 40,732 


| tons extracted in 1847 under the monopoly of the Australian Agri- 


cultural Company, the quantity raised had, in 1891, expanded to 
the large figure of 4,037,929 tons, valued at £1,742,796. In 1892, 
however, the output was only 3,780,968 tons, valued at £1,462,388 ; 
and in 1893 there was a further decrease to 3,278,328 tons, valued 
at £1,171,722. In 1894 the output increased to 3,672,076 tons, but 
owing to the fall in the price of coal the value of this production 
was only £1,155,5738. The output for 1895 was 3,738,589 tons, 
valued at £1,095,327. 

The coalfields of New South Wales are situated in three distinct 
regions—the northern, southern, and western districts. The first 
of these comprises chiefly the mines of the Hunter River districts ; 
the second includes the Illawarra district, and generally, the coast 
regions to the south of Sydney, together with Berrima, on the 
table land; and the third consists of the mountainous regions on 
the Great Western Railway, and extends as far as Dubbo. The 
total area of the carboniferous strata of New South Wales is esti- 
mated at 23,950 square miles, The seams vary in thickness, One 
of the richest has been found at Greta, in the Hunter River 
district ; it contains an average thickness of 41ft. of clean coal, and 
the quantity underlying each acre of ground has been computed to 
be 63,700 tons. The average annual quantity of coal extracted per 
miner, calculated upon the basis of the output of coal during the 
ten years ending 1894, was 356 tons, which, at the mean price of 
| coal at the pit’s mouth, was equivalent to £148 6s. 8d. This pro- 

duction is large, and compares favourably with the results exhibited 
by other coal-producing countries, as shown by the figures given 
by Mulhall, according to which the tons of coal raised per miner 
| during the same period were—New South Wales, 356; United 
States, 347; Germany, 336; Great Britain, 330; Austria, 270; 
France, 196; and Belgium, 168; the values of the same, based 
on the prices at the pit’s mouth, being — New South Wales, 
| £148 6s. 8d.; United States, £139; Great Britain, £111; France, 
| £88; Germany, £78; Belgium, £63; and Austria, £57. 
| New South Wales was its own chief customer during the last 
| three years. In 1891, out of a total production of 4,037,929 tons, 
| the consumption amounted to 1,523,561 tons, or nearly 38 per 
cent. The Colony of Victoria took the next largest share of the 
output, viz., 954,277 tons, or 38 per cent. of a total export of 
2,514,368 tons. In 1894, when the total production amounted to 
3,672,076 tons, the home consumption was 1,546,951 tons, or over 
42 per cent. Victoria took 705,343 tons, or 33 per cent. of a total 
export of 2,125,125 tors. The quantity of coal required for local 
consumption shows a steady increase during most years. The 
annual consumption per head increased from 16 cwt. in 1877 to 
25 ewt. in 1894. The larger use of steam for railway locomotives 
and for manufacturing and other purposes, as well as the multi- 
plication of gas works, accounts for a great portion of the increase ; 
but it must also be borne in mind that there is a large and growing 
demand for bunker coal for ocean-going steamers, which appears 
not as an export, but as required for local consumption. The 
Australasian Colonies are the largest purchasers of New South 


Wales coal, the United States coming next, closely followed by 
India, Ceylon, and China, South America, Mauritius, Polynesia, 
and other countries bringing up the rear. 
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ELECTRICITY WORKS AT NIAGARA FALLS. 


Power from Niagara Falls was on the 16th November, at 
one minute after midnight, received in Buffalo, being 
transmitted by electricity over a line distance of twenty- 
six miles, and 1000-horse power is now in use propelling 
the electric tram cars of that city. The delivery of the 
current was made six months before the date. set in the 
franchise granted by the Municipal Council of Buffalo, 
June 1st, 1897, before which date 10,000-horse power is to 
be ready for delivery within the city limits. A further 
stipulation in the franchise calls for the additional 
capacity for delivery of 10,000-horse power per annum 
each four years thereafter. 

The hastening of the period of delivery was due to the 
exigencies of the Buffalo Street Railway Company, which 
had contemplated the installation this winter of a new 
operating unit, of double 400 kilowatt capacity at least, 
in its Niagara Street Power House, to cope with the extra 
work which the severe winter weather of Buffalo entails. 
The company, which has been incorporated to exploit 
Niagara Power in Buffalo, urged upon the tramway 
company the advantages of using Niagara Power, and 
the economy which would be derived in the evasion of the 
expense of the additional steam unit. On condition that 
the distributing company delivered Niagara Power in 
Buffalo by November 16th, the first order was given for 
1000-horse power. 

In the exploitation of the power of the Falls in Buffalo 
three companies are concerned, two of which are off- 
shoots of the first—the Niagara Falls Power Company, 
which generates and disposes of the electric power. The 
Cataract Construction Company attends to all the con- 
struction work in connection with the power, and the 
Cataract Power and Conduit Company controls its dis- 
tribution within the limits of Buffalo. 

In deciding on the transmission the question of the 





LINE WIRES 


phases, which has been agitating the electrical fraternity 
for solong, has practically been settled so far as the trans- 
mission of power from Niagaraisconcerned. The two-phase 
system was that selected for the generation of the power 
and its distribution in the vicinity of the Niagara Power 
House; but when it became necessary to transmit the 
current any distance, the two-phase system was fourd to 
be too costly, entailing as a first item the use of a fourth 
wire, which could be dispensed with by the use of another 
system. For the transmission, therefore, the three-phase 
system, exploited in the United States by the General 
Electric Company of Schenectady, N.Y., was selected 
and the capacity of the first line fixed at 5000-horse 
power at 11,000 volts. 

Oa August 14th the work of constructing the line was 
begun by the White-Crosby Company, sub-contractors 
under the Cataract Construction Company. Two hundred 
men, divided into six gangs, were set to work, two start- 
ing from the Falls to Tonawanda, two from Tonawanda 
working towards the Falls, and two from Tonawanda 
towards Bufialo. The line starts at the transformer 
house, a grey stone one-storey structure, erected on the 
side of the supply canal or forebay, opposite the Power 
House. For about eighteen miles it runs along a special 
right of way 30ft. wide, purchased by the Niagara Falls 
Power Company. As this right of way could not be 
secured through the centre of some of the farms, its 
course in some places is somewhat tortuous. Five miles 
of the line run along the Erie Canal, the right of way for 
which has been granted by special legislative enactment. 
Three miles are within the city limits of Buffalo itself. 

The poles are of shaved cedar painted white, ranging 
in height from 35ft. to 65ft., according to the locality, and 
set 60ft. to 75ft. apart along one side of the 30ft. strip. 
They are set 6ft. to 8ft. deep ; some simply placed in the 
clayey ground and tamped, while others, in moist and soft 
earth, are set in concrete. Room for another line of 
similar capacity is left along the right of way. Complete 
transposition of the wires is effected every five miles, and 
at each of these five points on the line two poles 5ft. 
higher than the rest are set. In turning sharp angles, 
double poles with double cross arms are used, and each 
pole is guyed to the bottom of the opposite pole by a 
jin. wire rope. 

Each single pole carries three cross arms, the two 
upper for the transmission wires, the lowest for a tele- 
phone circuit. The transmission cross arms are of yellow 
pine, 12ft. long, by 43in. by 53in. Each arm will carry 
six insulators, three on each side of the pole, but three 
only are now in place, screwed to wooden pins. On the 
outer end of each upper arm are two 18in. iron pins, on 


grounded every fifth pole, serves as a lightning arrester. 


being a 19-strand cable. These conductors are strung on 
porcelain insulators of heavy pattern. They have the 
appearance of large inverted soup bowls, with a cap 
having a longitudinal groove with two wings, and a special 
drip way on the upper surface. Beneath they have two 
deep annular grooves, to prevent any moisture connect- 
ing the outside of the insulator and the supporting pin, 
and causing a ground. Each insulator weighs about 
121b., and, before acceptance, was subjected to a test of 
40,000 volts alternating. Failure in the smallest degree 
ensured rejection. It is interesting to note that in all the 
long distance transmissions of power in the United States 
no question has arisen of using oil insulators, which at 
the time of the Lauffen experiment were considered as 
indispensable. Porcelain insulators, of the double and 
triple “petticoat” pattern, have alone been used. The 
conductors lie in the longitudinal grooves, and are tied 
to the wings. 

The total length of the line is 26 miles, and as the 








A—Power generators at Niagara Falls. 
B—Static step-up transformers, Niagara Falls. 
C—Static step-down transformers, Buffalo. 


t'iree-phase system demands the use of three circuits, 
the total length of conductor is 78 miles, the cable for 
each mile weighing about 5200 lb. The last 4200ft. of 
the line is underground, through a subway consisting of 
twelve ducts of vitrified tile, laid in four layers of three 
each, each duct having a diameter of 3in. in the clear. 
The twelve ducts are surrounded on all sides with 4in. of 
concrete as a maximum protection, and the top of the 
concrete is 18in. below the surface. This conduit is laid 
along the canal bank, at an average distance of 14ft. 
from the canal itself, and has sixteen manholes. The 
overhead line from Niagara dips to a terminal house, and 
is connected through lightning arresters to the under- 
ground cable, which runs along a short tunnel, connecting 
the terminal house with the first manhole of the conduit. 


The underground cable is insulated with ,},in. thickness 
of rubber, then braided and sheathed with a heavy lead 
armour. This cable was tested to 40,000 volts for 
acceptance, and to 80,000 volts for experiment. It is said 
to have withstood the latter test without revealing weak- 
ness in the insulation. 

The conduit continues as far as the transformer house 
—a small, one-roomed brick structure, built in the rear 
of the Niagara Street Power House, of the Buffalo City | 
Railway Company. The course of the current begins at 
the great 5000-horse power generators, revolving in the | 
Power House at Niagara, whence it issues two-phase at 
2200 volts, and passes to the main switch-board. That 
portion intended for Buffalo is led, in lead-covered cables, 
over the bridge between the Power House and Trans- 
former House across the canal, where the cables are 
connected to the two-phase low potential switch-board. 
From this they descend into an air-tight chamber in 
which are built the transformer supports. In this room, | 








large enough for a man to move about in comfortably, all | 


which is strung a galvanised barbed iron wire, which, | 


The line consists of three conductors of bare copper | 
of 350,000 circular mils cross section, each conductor | 
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connections between the low tension two-phase lines and 
the step-up transformer wires are made, the cables being 
supported by large porcelain insulators on iron brackets. 
The ‘‘ step-up” transformers in position number two 
the third not being at present necessary. They are 
massive pieces of electrical apparatus, and are rated at 
936 kilowatts each, or 1250-horse power. They represent 
the latest practice in transformer design, are the largest 
yet constructed, and are of the air blast type. The 
maintenance of transformers of large capacity at 
temperature non-injurious to the insulation was g 
problem which has been solved by the installing company 
in a satisfactory manner. Into the air-tight chamber 
beneath the transformers air is forced by a 60in. blower, 
driven by a 5-horse power multipolar direct current 
motor. The coils of the transformers are arranged with 
the major axes in a vertical plane, and two main passages 
are provided, one through the iron of the core, and the 
other through the spaces between the coils. Through 
the open cast iron pedestals on which the transformers 
stand a blast of cool air passes directly into the main air 
passages, and thence into a number of minor air ducts in 
the transformer. The admission of the air is regulated 








DIAGRAM OF NIAGARA POWER TRANSMISSION. 


D—Rotary converter, Railroad Power House, Buffalo. 
E—Alternating motor, side of rotary converter. 
¥—Direct generator, side of rotary converter. 


by dampers, which may be adjusted independently for 
either the coils or the core. This air-blast arrangement 
increases the size of the transformer, but has the great 
advantage of making it clean and accessible, and more 
convenient to handle than any oil-cooled transformer 
could be. 

The step-up transformers are 94in. high, and have a 
base measurement of 64in. by 56in. Each weighs 
25,000 lb. They raise the pressure from 2200 volts to 
11,000, at present, but are designed to allow the pressure 
of the current to be raised to 22,000 volts by a change in 
the connection. They stand on frustrums of rectangular 
pyramids mounted on an iron framework, and are encased 
in suitable iron frames, the frame being provided on the 
top with cast lugs by which they may be readily handled 





STEP-UP TRANSFORMERS 


‘with the travelling crane which runs along the roof of 


the Transformer House. 

It is in these transformers that the two-phase system 
is abandoned. From them the current issues in three 
phases. The connections are brought out at the bottom, 
and continue to the high-tension marble switchboard for 
connection to the transmission line. The equipment of 
this board is of special design, to permit of the handling 
of the high voltage current without danger. Each con- 
ductor from the transformer is connected to a single pole 
switch of quick-break type, mounted on heavy insulating 
pedestals, and separated from its neighbour by a barrier 
of marble, much higher than the closed switch, and about 
lin. thick. These three switches control the output of 
any two of the 935 kilowatt step-up transformers, which 
may be connected for either 11,000 or 22,000 volts. Each 
conductor has its fuse-carrier, of special type, designed 
for this transmission. Each carrier is 24in. long, and is 
forced into contacts, mounted, like the switches, on large 
insulating pedestals ; each has two handles, and the con: 
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struction is such that they can be removed from the 
board for the insertion of new fuses without danger. The 


high-tension switchboard also carries current indicators | 


and volt-meters. Irom this switchboard the conductors 
pass to a small extension building, where they are 
connected through lightning arresters to the overhead 
e. 
e transformation of the current at the Buffalo end 
of the line is effected in three ‘‘ step-down ” transformers, 
constructed similarly to those used to “step-up” the 
pressure, and cooled by the same process, the centrifugal 
blower being driven by a 2-horse power motor. ‘The line 
cnters the small building outside the Railway Company’s 
power house, from the underground conduit, through 
jightning arresters, and is connected to the high tension 
switchboard, ,which is a duplicate of that in the 


brushes, and enters the armature. As soon as the neces- 





excavated as a continuation. It will be three times as 


sary speed is reached, as indicated by the volt meter, the ' long, 7.c , 430ft., and 20ft. wide, and will contain when 


main switch on the board is closed, and the direct current 
passes from the commutator brushes to the main bus bars 
of the railway switchboard. The converters may also be 
started by direct current taken from the lines, and the 
direct current from them can be thrown either to the 
board for opera'ion in parallel with the generators, now in 
operation in the power house, or directly to the feeders. 
The lightning arresters of the Wirt type have been 
especially designed for heavy voltage transmission work, 
and are single pole. They consist of a strip of marble, 
upon which are mounted eleven solid metal cylinders, 
giving one air-gap space in. for each 1000 volts, with 
an allowance of 25 per cent. rise in the potential. Inthe 
action of the arrester the large metal cylinders serve to 





STEP-DOWN TRANSFORMERS 


Transformer House at Niagara. From the switchboard 
the conductors are brought into the transformers from 
the top and the current issues in three phases at about 
370 volts pressure, through conductors which pass 
through the air-tight chamber from beneath the trans- 
formers. 

Three of the four “ step-down” transformers are set 
up. Each is 82in. high, with a base measurement of 47in. 
by 86in., and weighs 70001lb. The currentis turned into 
them at 10,700 volts or 21.400 volts pressure, and issues 
at the pressure just mentioned. 

From the transformers six cables, that is, three for each 
three-phase circuit, are carried through the wall of the 
step-down transformer house up to the main floor of the 


chill the arc, so that on reversal of the current the arc is 
extinguished, no dependence being placed upon any non- 
arcing property of the metal to put out the arc. In order 
to limit the current on short circuit, and thus the heat- 
ing effect, a special solid graphite rod of low non-inductive 
resistance is used. The arresters are similar to those 
used on the Big Cottonwood transmission at Salt Lake 
City, which have effectually protected the machinery in 
many severe storms, and are now being used extensively 
in transmissions where high voltages are employed. 

The carrying capacity of the present three-phase cir- 
cuits at 10,000 volts is 5000-horse power ; at 22,000 volts, 
10,000-horse power. The maximum capacity of the pole 
line therefore is 40,0COhorse power at the higher voltage. 








- 
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ROTARY CONVERTERS 


railway power station above. Here they are connected to | 
a switchboard equipped with six knife-blade switches, | 
one for each cable, ammeters, &c., a field switch, and two | 
switches connecting to the main bus bars of the railway | 
switchboard. From the board the two three-phase 
circuits run to two rotary converters, each of 500-horse | 
power capacity. These converters are six-pole machines, | 
and by their operation the three-phase-870 volt alternating | 
current is changed into direct or continuous current at a | 
Voltage of 500, for connection to the feeder lines of the | 
tramway company. The armature of the converter is | 


fitted with three alternator collector rings on the side 
nearest the switchboard, while the other carries a com- 
mutator similar to that of the ordinary direct-current 
dynamo. 


The three-phase current is brought to the ! 





| the two cities, and other lines in Niagara. 


A second pole line will be erected to transmit 40,000-horse 
power more, as soon as the demand for light and power 
and heating purposes in Buffalo and surrounding districts 
warrants the extension: 

At Niagara Falls an extension of the power house 
equipment is already under way. The output of the 
present 5000-horse power generators, three of which are 
in constant operation, is already taken, and distributed 
to the factories of the Carborundum Company, the 
Calcium Carbide Company, the Niagara Falls Paper 
Company, the Pittsburgh Reduction Company, the 
Niagara Falls Chemical Company, the Niagara Falls and 
Buffalo Railway, a line of electric cars running between 
Another 
wheel pit of similar depth to that already in use is being 





equipped seven additional turbines with penstocks and 
turbine shafts. Seven additional 5000-horse power 
generators will be operated by these turbines, and the 
complete plant will have a total output at full load of 
50,000-horse-power. 

The success of the transmission, so far as the operation 
of the cars is concerned, was demonstrated on November 
19th, when the transmitted current was turned into the 
main street feeders of the Buffalo Railway Company. 
This line is the heaviest in the system, and any d ffizulty 
would have been made immediately manifest. 

The successful transmission of the power of the Falls 
to Buffalo is to be made the occasion of a great celebra- 
tion to be held both at Niagara and Buffalo on 
December 15th. 








THE BRITISH MOTOR SYNDICATE, LIMITED. 





‘*Tuis Syndicate is sole owner of all the principal British 
motor car master patents of known and admitted value. 
The Syndicate is still acquiring latest and most valuable 
patents.” This is a statement made upon the first page 
of the extraordinary document called a “ prospectus,” 
which was issued towards the close of last month. We 
are also told, in effect, that no one may use in this 
country any of the latest types of vehicle ‘“‘ made by 
Daimler, De Dion, Bollée, Panhard and Levassor, and 
Peugeot-Daimler, Pennington, and numbers of other 
patents ” without the license of this Syndicate. On the 
back page is a “list of some of the patents referred 
to.” As might have been expected, not a few of 
our readers have expressed the wish to know something 
more of these so-called ‘‘ master patents,” the possession 
ef which is to put the trade in light locomotives at the 
mercy of Mr. Harry J. Lawson and his syndicate, and 
they naturally look to us for the information. We have 
investigated the matter. Perhaps it was scarcely 
worth the trouble, having regard to the reception 
this precious undertaking has received at the hands 
of the public, but we are invited to say what we know, 
and we comply. In the first place, we thought it only 
right and proper to apply to the fountain head. We 
invited the British Motor Syndicate to supply us with a 
complete list specifying the names, dates, and numbers 
of all the patents which it claimed to possess. We 
made a similar application to the Great Horseless Carri- 
age Company, Limited, which is another of Mr. Harry J. 
Lawson’s creations, and which has offices in the same 
building with the British Motor Syndicate. We have not 
been able to get one word of information from the British 
Motor Syndicate, but we have received from the Great 
Horseless Carriage Company a list of the patents in 
which it has an interest. It should be carefully noted 
that the prospectus of the Great Horseless Carriage Com- 
pany also contained a list which, with the exception of 
one item, may be taken to be identical with that published 
in the prospectus of the British Motor Syndicate, but— 
and this is very significant—the Company did not see fit, 
as the Syndicate did, to commit itself to the statement 
that all the items were ‘“‘ patents.” The Company headed 
its list thus :—‘ List of Applications for Patents, Patent 
Rights, or Letters Patent referred to in the Prospectus.” 
The italics are ours. But the prospectus of the Company 
also had a statement that “‘ the Company was formed to 
purchase a licence to use all or any of the applications 
for patents, patent rights, or letters patent of or belonging 
at the present time to the British Motor Syndicate, 
Limited.” So that the list supplied to us by the Great 
Horseless Carriage Company was of some use in the in- 
quiry we undertook. We have, not, however, been con- 
tent with this amount of information. We have 
searched the index to the register of assignments at the 
Patent-office, and we have examined all the specifications 
of the British patents referred to, which after all are the 
only patents which practically affect British manu- 
facturers 

Up to the date of our search a few days ago the 
register stood thus :— 

Assigned to the British Motor Syndicate. 


Year. Number. | Year. Number. 
188¢ ... 9,112 1895... .. 13,675 
1885 ... 4,315 a ... 14,009 
= .. 10,786 we . 13,975 
Ser . 13,163 sah ce igi ... 14,011 
1883... wee 6286 ae amore ee ee 
Sera ... 14,034 me ... 14,010 
188)... .. 10,007 ‘ ... 22,650 
1892... .. 16,308 aie (dt ... 22,379 
“aa ... 16,309 1892... .. 21,147 
eee ois . 16,310 1893 ... .. 9,397 
1893 ... ... 15,947 1894... . 14,698 
+ ee ... 16,072 1893 ... 659 
s ... 16,410 1898 ... .. 4,204 
ah ceis . MGR | Ale noc es, es | ed SO 
1894 ... a 901 which does not figure in the 
1895 ... ... 14,361 prospec‘us. 
P . 13,593 


We take the years and numbers in the order in which 
they occur below, which order follows the prospectus. 
Of these. No. 21,147 of 1892 and No. 9397 of 1893 are also 
registered under Mr. Lawson’s own name; and further, 
Nos. 23,771 and 20,305 of 1895, included in the prospectus, 
appear to have been assigned to Mr. Lawson, and not to 
the British Motor Syndicate. Perhaps he will say he is a 
trustee of these patents, but we should be curious to know 
why a different treatment has been adopted as to them. 
Mr. Harry Lawson also appears on the register in respect 
of No. 8199 of 1887, No. 4469 of 1892, No. 11,049 of 1894, 
and No. 546 of 1895, which do not appear expressly in 
the British Motor Syndicate list. Perhaps they are in- 
cluded in the ‘‘ many others,” and again that Mr. Lawson 
is a trustee of them, or is he keeping them for another 
company with which to overwhelm us? Whether the 
large residue of the “‘ patents ” scheduled to the prospec- 
tus have ever been assigned by the various patentees to 





anybody we do not know. Many are incomplete, being 
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only in the provisional state, which may account for their 
absence under the name of the Syndicate. 

Now a few words on the “patents” themselves. We 
give a list of them below in the order in which they 
appear in the prospectus. What the ‘‘many others” 
may be perhaps only Mr. Harry J. Lawson knows. We 
have added notes on the subject. They are short, but 
we have striven to make them as fair and complete as 
our space will permit, and we believe them to be all that 
is necessary to enable our readers, who all know more or 
less how to read a specification, to judge whether they 
deserve the title of ‘‘ master patents” which is thrust 
before our eyes again and again in this impudent 
prospectus. We have no doubt what their judgment will 
be. We have said again and again that there is no such 
thing asa “master patent” for a motor vehicle, or for 
any part of it, and a study of these specifications only 
confirms us in our opinion. We say unhesitatingly that 
in our view there is absolutely nothing in this list to 
fetter any manufacturer of such motor vehicles as we 
hope to see. The widest field is open to inventors, with- 
out treading on such ground as may be covered by the 
‘patents ” of the British Motor Syndicate. Yet for this 
bundle of sealed documents the public was asked to 
subscribe a nominal capital of a million pounds! They 
would be enormously dear, we think, at a million shillings. 
We wonder how many manufacturers, who have not the 
promotion of a syndicate in view, would give a million 
pence for them. Yet Mr. Harry J. Lawson and his co- 
directors have had the effrontery to add to this capital a 
premium of two millions! 

The directors tell us that more than £80,000 in cash 
and £160,000 in cash and shares were spent in acquiring 
patents, but does it not occur to them that Mr. Harry 
J. Lawson was not concerned to be economical or even 
prudent? The more he gave the more valuable he hoped 
to make the patents appear to the British public. It 
seems to us that the patentees are the only persons to 
be congratulated. We hope that they got more cash 
than shares. 


1884, No. 9112. L. A. Groth—communicated by G. Daimler. 
‘‘Improvements in gas or oil motors.” The substance of the 
patentee’s claim is a method of effecting ignition of the com- 
bustible mixture by compression against the hot sides of the com- 
bustion chamber, and also the use, when the sides are cold, of a 
priming cap heated by a flame. 

1885, No. 4315. G. Daimler. ‘‘ Improvements in motor engines 
worked by combustible gases, or petroleum vapour, or spray.” 
An auxiliary charge of air is admitted at every stroke in an Otto 
cycle engine. Regulating and starting devices are described. 

1885, No. 10,786. G. Daimler. ‘* Improved vehicle propelled 
by a gas or petroleum motor engine.” This is a clumsy 
bicycle, driven by a strap. There are twelve claims. 

1885, No. 13,163. L. A. Groth (G. Daimler). ‘ Improvements 
in gas and oil motive-power engines.” A system of cams for valve 
gear. There are fans or vanes on the fly-wheel for driving air 
through the cyclinder casing to cool it. 

1886, No. 7286. Abel (G. Daimler), ‘‘ Improved apparatus for 
impregnating air with hydrocarbon vapour, more _ particularly 
applicable for petroleum motor engines.” A float in the petroleum 
chamber, which isolates a small quantity of the oil for the hot air 
to vaporise without affecting main body of petroleum. 

1886, No. 14,034. G, Daimler. ‘‘ Apparatus for effecting 
marine propulsion by gas or petroleum motor engines.” Friction 
dise speed gearing to the propeller. Compressed gas is used. 

1889, No. 10,007. G. Daimler. ‘‘ Improvements in gas and 
petroleum motor engines,” This relates to a two-cylinder Otto 
cycle engine, the impulses being alternate. Speed is controlled 
by throttling exhaust. 

1892, No. 16,308. W. Maybach. ‘ Improvements in the method 
of and the apparatuses for effecting a continuous circulation and 
cooling of cooling liquids employed in motors and compressors.” 
This relates to an ‘‘apparatus in which the vis viva of a liquid, 
generally water subjected to a rotary motion, is utilised for raising 
this liquid into the part of the machine where itis to be employed 
for cooling purposes.” It also consists ‘‘in cooling this liquid by 
causing it to be rotated again in contact with the air,” and in 
certain means of improving cooling and preventing splashing. 
Seven claims. 

1892, No. 16,309. W. Maybach. ‘Improvements in engaging 
and disengaging gear for machine belts and ropes.” This relates 
‘4 belt-tightening gear by a jockey pulley, &c, There are nine 
claims. 

1892, No. 16,310. W. Maybach. ‘Improvements in locomotive 
cars.” The motor is carried on hinged-spring arms to prevent 
vibration. 

1893, No. 15,947. F. R. Simms, ‘Improvements in or con- 
nected with whistles or the like for explosion engines.” We 
reproduce verbatim the two claims of this valuable patent ;— 
**], Sounding a whistle or the like on an explosion engine, by 
causing the products of combustion to be exhausted through thesaid 
whistle, substantially as described. 2. In an explosion engine, the 
arrangement of a whistle in a branch from the exhaust pipe for 
the purpose of directing the products of combustion direct'y to 
the atmosphere, or through the whistle, substantially as set forth.” 

1893, No. 16,072. W. Maybach. ‘‘Improvements in the 
method of producing the explosive mixture in hydro-carbon 

engines.” This patent has twenty claims. The patentee says 
that his improvements ‘‘in the composing or forming of” the ex- 
plcsive mixture ‘‘relate to the manner in which the liquid hydro- 
carbon is moved and dispersed by and thoroughly mixed with the 
air sucked by the working piston into the cylinder through a 
special feeding channel, into which a nozzle supplying the hydro- 
carbon extends in any direction and at any place, and the object 
is to produce a mixture of never-varying composition irrespective 


ing to motor-driven vehicles or auto-cars,” 
protection. 


o 


motor-driven velocipedes and other vehicles, &c.” 
visional protection only, 


gear for motor cycles.” 
fication not due until next year. 


and relating to electric vehicles for use on roads.” 
made of tubular framing. 
Four or six wheels and two independent motors. 


for taking or transmitting power from electro-motors, applicable 
also for driving dynamos, machine tools, and other machinery.” 
This relates to friction disc gearing. 


1895, No. 13,675. W. Lorenz. ‘‘ Improvements in and relating 
to upright or vertical petroleum motors.” This is a patent for an 
arrangement of parts in a particular way. 

1895, No. 14,009. C. Spiel. ‘‘ Improvements in and connected 
with the vaporising and igniting devices of gas, petroleum, and 
similar motors.” This relates to a device for accumulating heat to 
cause the explosion. 

1895, No. 13,975. C. Spiel. ‘An improved combined vaporiser 
and igniter for oil motors.” Plates contained in the ignition cham- 
ber are heated by the explosion, 

1895, No. 14,011. W. Lorenz. ‘‘ Improvements in and relating 
to the cars of motor-driven road vehicles.” The construction of 
the vehicle is to be such that the centre of gravity will move in- 
wards when going round a curve. 

1895, No. 14,076. F. Durand. ‘Improvements in and connected 
with the inlet valves of petroleum motors.” Use of admission valve 
in which to mix gas and air thoroughly and heat the mixture by 
escaping products of combustion. 

1895, No. 14,010. ‘‘ Improvements in and relating to the wheels 
of motor-driven road vehicles.” This patent simply relates ‘‘ to 
furnishing the tires of the wheels with oblique, or curved, or 
undulated grooves, to prevent the wheels from slipping.” Why is 
this patent referred to in the prospectus under a German title, 
‘* Motor Wagen ”? 

1885, No. 4297.. G. Daimler. ‘‘Motor engines worked by 
combustible gases, or petroleum vapours, or spray.” This is a 
colonial patent, Victoria. The list sent us by the Great Horseless 
Carriage Company has the note ‘‘ assigned to the Daimler Motoren 
Gesellschaft.” 

1885, No. 1619. G. Daimler. Same title asthe last. This isthe 
New Zealand patent, and has the note ‘assigned to the Daimler 
Motoren Gesellschaft.” 

1886, No, 83—12,799. G. Daimler. Title as before. The New 
South Wales patent. Assigned as before. 

1886, No. 116 of 1885. G. Daimler, 
Indian patent. Assigned as before. 

1887, No. 80 of 1887. G. Daimler. ‘‘ Apparatus for effecting 
marine propulsion by gas or petroleum motor engines.” An Indian 
patent, Assigned to the Daimler Motoren Gesellschaft. 

1889, No. 169 of 1889. G. Daimler. ‘‘ Improvements in gas 
and petroleum motor engines.” This also appears to be an Indian 
patent assigned to the Daimler Motoren Gesellschaft. 

1894, No, 289 of 1893. G. Daimler. ‘‘ Improvements in hydro- 
carbon engines.” Another Indian patent assigned as before. 

1894, No, 237,427. Garrard and Blumfield. ‘‘ Perfection of 
means for transmission of energy, &c.” This is a French patent, 
and is stated by the Great Horseless Carriage Company to corre- 
spond with the British patent No. 9397 of 1893 

1893, No. 107,659. Garrard and Blumfield. ‘‘ Improvements in 
electro-motor carriages.” This is a Belgian patent, said to corre- 
spond with the British patent No. 21,147 of 1892. 

1894, No. 109,279. Garrard and Blumfield. ‘‘ Improvements 
in motor carriages.” This is said to be the Belgian patent for the 
invention comprised in the British patent No. 9397 of 1893. 

1896, No. 7939. F. R. Simms, communicated by W. Maybach. 

‘‘ Improvements in belt and rope gear for the transmission of 
power.” To stop transmission the strap is allowed to drop off the 
pulleys into a groove made to receive it, Also means for tighten- 
ing strap. 
1896, No. 7940. F. R. Simms, from W. Maybach. ‘‘ Improve- 
ments in or in connection with petroleum burners for heating 
purposes.” This is for a petroleum vapour lamp suitable for heat- 
ing an oil vaporiser. 

1895, No. 23,771. E.J. Pennington. ‘‘ Improvements in self- 
propelling road vehicles.” The objects of this inventor are (1) to 
provide a light road vehicle ; (2) to provide a cheap explosive 
engine ; (3) to provide an efficient exhaust valve; and (4) means 
of conveying exhaust gases to a foot-warmer. There are fifty-six 
claims. 

1895, No. 20,505. T. Kane. ‘‘ Improvements in gas and like 
engines, and in the method of mixing and volatilising the gases in 


Title as before. The 


the same.” The volatilisation takes place in the cylinder. 
1896, No. 996. E. J. Pennington. ‘‘ Improvements in explosion 
engines.” Claims the use of an electrically heated volatiliser for 


starting the engine or for igniting charges when at work. 
I 


1896, No. 3379. Lawson. ‘‘Self-propelled vehicles— 
motor hansom.” This is, or was, only subject to provisional pro- 
tection. If the final specification has yet been accepted, it can 


only have been within the last few days. 

1896, No. 3408. Lawson and Pennington. ‘‘Traction motors 
(motor horse).” The application of a motor to already existing 
vehicles, preferably in the position usually occupied by a horse. 
Could anything be more ridiculous, unless it be the ‘‘ whistle”? 
1896, No. 3718. H. J. Lawson. ‘‘ Motor vehicles or traction 
motors (starting and backing).”” Another provisional specification. 
1895, No. 22,650. J. H. Sturmey. ‘‘ Improvements in or 
relating to road vehicles.” This relates to the design and con- 
struction of carriages, not specially for motor purposes. 

1895, No. 22,379. J. J. H. Sturmey. ‘Improvements in or 
relating to road vehicles adapted to be propelled by self-contained 
— A frame for carrying the seat and frameboard of the 
vehicle. 

1896, No, 2395. J. J. H. Sturmey. 


J. 


** Improvements in or relat- 
Another provisional 


‘* Improvements in or 


1896, No. 2394. J. J. H. Sturmey. 
Provisional protection 


relating to velocipedes and other vehicles.” 


nly. 

1896, No. 3956. J.J.H. Sturmey. ‘‘ Improvements relating to 
Another pro- 
1896, No. 9016. ‘* Improvements in driving 


J. J. H. Sturmey. 
Final speci- 


Provisional protection only, 
Garrard and Biumfield. ‘‘ Improvements in 
Carriages 
Spiral springs to reduce vibration. 


1892, No, 21,147. 


1893, No. 9397. Garrard and Blumfield. ‘‘Improved means 


1895, No. 3701. W.C. Bersey. ‘‘ Improvements in electrical 


of the speed of the engine as well as that of the piston in different 
parts of the path of this latter.” 

1893, No, 16,410, C, and A. Spiel. ‘‘ Improvements in hydro- 
carbon engines.” Vaporiser placed within compression chamber. 
Inlets arranged for the purpose of vaporising and exploding 
automatically. 

1893, No. 16,985. W. Maybach. ‘‘Improvements in the 
method of igniting the explosive mixture of hydrocarbon 
engines.” The ignition tube is kept hot by the escaping gases. 

1894, No, 901. W. Lorenz. ‘‘ Improvements in friction ratchet 
mechanism.” There are eighteen claims. The invention “relates 
to a mechanical movement in which the rotations of a crank or 
crank disc are transferred on a wheel or disc by means of a lever 
fitted loosely to the shaft or axle of the latter wheel or disc; and 
by a pawl loosely fitted to the end of the said lever and acting 
on the periphery of the wheel, the lever being connected with the 
crank or crank disc by a rod causing the lever to oscillate when 
the crank rotates, so that the wheel is intermittently moved by the 
intermittent action of the pawl.” 

1895, No. 14,361, W. Lorenz, ‘‘ Improvements in and relating 
to hydrocarbon engines working in a four-stroke cycle.” In 
engines having two or more cylinders all valves are to be worked 
by means of cams from one excentric. 

1895, No, 13,593. W. Lorenz. ‘‘ Improvements in and relating 


to speed charging mechanisms.” The title is probably sufficient 
indication of the nature of the invention, 





driving gear for vehicles.” ‘‘ Invention relates to improvements in 
the driving gear of electrically-propelled common road vehicles, 
and has for its object to provide an improved form of clutch for 
the two-speed gear, and to render the gear more compact and 
more efficient in operation.” 

1894, No. 7240. W.C. Bersey. ‘‘ Improvements in electrically- 
propelled common road vehicles.” ‘‘Means of applying electro- 
motive propelling mechanism to existing four-wheeled vehicles of 
the omnibus or van type, said means consisting essentially of an 
intermediate horizontal frame adapted to receive the vehicle body, 
and provided with a pendent well or box, in which the accumulator 
and motor are arranged, said frame being spring-supported on the 
driving-wheels and fore carriage, and constituting a vehicle inde- 
pendent of the body.” 

1894, No, 17,445. W.C. Bersey. ‘‘An improved electro-mag- 
netic friction clutch.” The nature of this invention sufficiently 
appears from the title. 

1896, No. 474. W.C. Bersey. ‘An improved turning plate for 
electrically or mechanically-propelled vehicles,” A turning plate 
working on ball bearings. 

1896, No. 475. W.C. Bersey. ‘Improvements in electric ac- 
cumulators,” Relates to the shape of the plates in an accumu- 
lator, and to supporting the plates by inflated or other cushions, 
1895, No, 16,521. W.C. Bersey. ‘Improvements in and con- 
nected with the overhead system of electric traction.” Means for 


1896, No. 8306, 
self-propelled vehicles,” 
described in our columns. 

1894, No, 14,698.—Johnson, from De Dion. ‘ Improvements in 
the driving gear and apparatus for operating the driving wheels of 
self-moving vehicles.” It is proposed to use wooden wheels and 
to relieve the jar on the motor by the use of special mechanism, 

1895, No. 19,734. De Dion and Bouton. ‘“ Electrically igniting 
and governing petroleum and other like motors,” A mechanica} 
instead of a magnetic contact breaker. 

1895, No, 19,735. Da Dion and Bouton. ‘‘ Motors worked by 
explosive mixtures.” Means of fixing cylinders and covors to 
motors. 

1895, No. 22,402. Da Dion and Bouton. ‘Improvements in 
motors worked by explosive mixtures.” The engine has three 
cylinders and one combustion chamber, one cylinder having an 
area equal to the other two. This arrangement is made with a 
view to balancing the engine and reducing vibration. 

1896, No. 9335. De Dion and Bouton. ‘Arrangements for 
applying twin brakes without shock.” Provisional protection only, 
Final specification not due until next year. 

1896, No, 9336. De Dion and Bouton. ‘‘ Paeumatic suspension 
of the frame of motor carriages.” Provisional only. Specitication 
not due until next year. 

1896, No, 9337. De Dion and Bouton. “‘ Distribution of liquids 
in petroleum motors.” Provisional only. Specification not due 
until next year. 

1896, No. 9338. D2 Dion and Bouton. ‘‘Two-cylinder explo- 
sion motor.” Provisional only. Specification not due until next 


L. Bollee, ‘‘Improvements in or relati 
This relates to the ‘‘ Bollee Car,” "Fatly 


ear. 

1896, No. 9733. De Dion and Bouton. ‘‘ Arrangement for the 
control of brakes.” Provisional only. Specification not due until 
next year. 

1896, No, 9734, 
steering of motor carriages,” 
due until next year. 

1896, No. 9732. De Dion and Bouton, ‘ Arrangement for not 
renewing water for cooling the cylinders in explosion engines, ’ 
Provisional only. Specification not due until next year. 

1893, No. 659. . W. Beaumont. ‘‘ Variable speed gearing.” 
The subject matter of this patent and the next sufficiently appears 
from the titles. 

1894, No, 4204, 
speed gearing.” 

1895, No, 21,383. W. W. Beaumont, 

1896, No. 2788. W. W. Beaumont. 

We are ashamed to devote so much space to such a 
subject. We feel that we are almost trifling with the 
intelligence of our readers to suppose that they would be 
misled by such a prospectus. The document tells us that 
“surprising developments will shortly be announced.” 
We await them. But we should rather expect a 
liquidation, voluntary or otherwise, and that we think 
would not be * surprising "—even to the promoter. 


De Dion and Bouton. 


‘*Improvements in tho 
Provisional on! 
y: 


Specification not 


W, W. Beaumont. ‘‘ Improvements in variable 


‘*Speed reducing gear,” 
‘* Steam Generator.” 








LAUNCH OF H.M.S. PROSERPINE. 


In our issue of July 12th of last year, we announced that 
instructions had been received at Sheerness Dockyard to 
commence the building of two new third-class cruisers, to be 
named the Proserpine and Pelorus. Of these two, the latter 
was the first proceeded with, she being the intended typical 
ship of the class, which was to be a new type of protected 
fast cruiser, designed by Sir W. H. White, the Director of 
Naval Construction. The Pelorus was completed success- 
fully, and launched early in the present year, as we recorded 
in our issue of February 21st. 

On Saturday last the sister-ship, the Proserpine, which was 
built on the same slip in the Dockyard as her prototype, was 
safely put into the water. As some time has elapsed since 
our descriptive notice of the Pelorus, the principal particulars 
of these vessels may be repeated. Their dimensions are :— 
Length, 300ft.; breadth, 36ft. 6in.; maximum load draught, 
15ft.,at which their displacementis 2135 tons. The hulls are 
built of steel throughout, the stern and rudder posts, shaft 
brackets, &c., being of cast steel. The vessels have no side 
armour, but their vital parts are shielded by a protective 2in. 
steel plating, which extends throughout their whole length. 
They differ from other vessels of the cruiser class in having 
poop and forecastle decks, between which is a waist extend- 
ing to about half their length. The officers are berthed in 
cabins under the poop and on the lower deck aft, the crew 
accommodation being forward under the forecastle. The 
Proserpine, like her sister-ship the Pelorus, will be armed 
throughout with quick-firing guns, of which she will carry 
eight 4in. 26 cwt. guns, eight 3-pounders, and two ‘45in. 
Maxims. The 4in. guns are mounted two on either side of 
the conning tower on the forecastle, and two on the poop, the 
remainder being located on the upper deck, and at bows and 
stern. She is also fitted with two l4in. torpedo tubes. 

The propelling machinery of the vessel, which is being 
constructed at Keyham Dockyard, will consist of two inde- 
pendent sets of three-cylinder triple expansion engines, 
designed to develope 7000 indicated horse-power with forced 
draught to the boilers, which are to be eight in number, and 
of Thornycroft’s patent water-tube type. Her engines are 
designed to drive the ship when at full speed at 20 knots 
an hour, sufficient coal being carried in the bunkers to give 
her a radius of action—at 10 knots—of about 7000 miles. 
Part of the coal carried is stowed above the protective deck, 
the remainder being in the side bunkers below it. The ship 
will have two wooden masts with lowering top masts, and 
fore and aft jib-headed sails. There are several other ships 
of the size and class of the Proserpine to be built, but the 

Admiralty authorities wisely decided to withhold the order 

for their construction until the typical ship has been 
thoroughly tested. 

The Pelorus having already successfully completed her 
steam trials, the many vessels ordered of this class will be 

pushed rapidly forward, it being intended to at once lay 

down the Pomone on the slip just vacated by the Proserpine. 

The ceremony of naming the Proserpine was performed by 

Mrs, Nicholson, wife of the Commander-in-Chief at the 

Nore, and there were present at the launch Vice-Admiral 

Nicholson, Captain Burnell, Superintendent of Sheerness 

Dockyard, and Mr. Ash, the Chief Constructor. The launch 

of the ship passed off without the slightest hitch. The 

building of the Proserpine, like the Pelorus, has been a 

record one for Sheerness, the keel plate of the vessel having 

been laid down as recently as the 2nd of March of the 

present year. 











STOWMARKET.—The Local Government Board have just sanc- 
tioned the loan required by the Urban District Council for works 
of sewerage and sewage disposal, as designed by Mr. J. Pollard, C.H , 
whose scheme is based on the latest improvements in sewage treat- 
ment, including Candy tanks and oxidising Polarite filters. The 











making the trolleys bear on the wires, 





Council have agreed to advertise for tenders forthwith. 











Dec. 11, 1896. 





THE ENGINEER. 


589 








—_———— 
— 


RAILWAY MATTERS. 


Tye Paris correspondent of the Times says M. Emile 
Caste}, ex-secretary of the Northern Railway Company, has died 
at Enghien, in his 79th year. He had been connected with the 
company ever since its creation, and for many years acted as secre- 
tary, from which post he retired last year. His death will be 
regretted particularly by English travellers, 


Tue British Consul at Mexico reports that on April Ist 
of the current year there were 6,934 miles of railway in operation 
throughout the republic. The increase of local traffic on most of 
these Jines has been very encouraging, and has gone far to com- 
yensate the Viger mc owning them for the losses which the 
Nepreciation of silver entailed on them in the payment of interest 
on their bonded debts, 

Aw attempt was made on Saturday, it is believed, to 
wreck the Great Northern - Y train which leaves King’s-cross 
at 8.15 p.m. for the North. he express passed Northallerton at 
12.17 on Saturday morning at a speed of between fifty and sixty 
miles an hour, and soon after Cowton Station had been left behind 
the engine driver, fireman, and passengers in the train felt a sudden 
‘ork. The engine and carriages swayed violently, but righted 
themselves, and the journey was continued without mishap. A 
search was aferwards made, and evidence was found pointing to the 
supposition that a sleeper had been placed across the rails and then 
firmly fastened down, 

Ture Railways and Tramway Commissioners of New 
South Wales have submitted their report to the minister of that 
department for the quarter ending September 30th, 1896, from 
which it appears the mileage of railways open is 2531, the same as 
in the corresponding period of last year, and the mileage of 
tramways 61, which also shows no increase over last year, In the 
railway department the revenue has been £737,185, and in the 
tramways £70,606, both of which figures show a considerable 
increase. The percentages of expenditure to earnings in the two 
departments are respectively 55°04 and 83°32, and the earnings 
hid, and 1s, 10#d. per mile respectively. 


“4 

Tur Bulgarian Government is displaying great activity 
in developing the railway system of the principality. The difficult 
and expensive operations on the Sofia-Roman section of the line 
are nearly completed, and the capital will then be in direct com- 
munication with Varna and Rustchuk. The remaining section 
from Roman to Plevna and Shumla has been contracted for, and 
its importance can hardly be over-estimated, for it will pass 
through the most fertile and prosperous districts of Northern 
Bulgaria, where progress has hitherto been hampered by the diffi- 
culty of conveying produce to the sea or to the Danube ; and the 
opening of the Iron Gates will also give a further impulse to the 
direct trade between Austria and the riverain towns of Widdin, 
Nicopolis, and Sistovo. Harbour works at Varna and Borergas are 
also proceeding. 

Tue high-speed electric locomotive of the future will, 
according to Dr. C. E. Emery, of the American Institute of Elec- 
trical Engineers, like the steam locomotive, be a structure inde- 
pendent of the train; the motors will be hung on the frame 
independent of the driving wheels, and the same as well as the 
driving wheels connected by side rods. To obtain proper room 
under such conditions larger driving wheels will be employed than 
the wheels of an ordinary car. This will so extend the wheel base 
that it will not be safe to run at high speeds without the leading 
truck the same as on an ordinary locomotive, and in fact the 
electric locomotive will in all its general features be a steam loco- 
motive without the boiler, with motors substituted for the steam 
cylinders. In this way, and probably in no other, can the fiexi- 
bility of the present steam locomotive be obtained. 


To light up the new South-Eastern corridor train, each 
carriage is equipped with its own dynamo and accumulators, so 
that it is completely self-contained. The dynamo is driven by 
means of a 24in. link belt from a pulley on one of the axles of the 
carriage. The novelty in the system, according to the Electrical 
Engineer, is the means of getting constant voltage independent of 
the speed at which the train is going. Instead of allowing the 
speed of the dynamo to vary, and regulating the magnetic field to 
correct for this, the dynamo is suspended so that its weight gives 
the necessary tension to the belt. The weight of the machine and 
the torque on the armature then exactly balance each other at 
normal output. Any further effort causes the dynamo to be 
pulled nearer tothe driving axle. This slackens the belt and 
allows it to slip over thedynamo pulley. Thus 4 condition of equi- 
librium is reached, and a further increase of speed is impossible, 
Messrs. J, Stone and Co, are the makers of the apparatus. 


Tue tenders connected with the contracts for 
supplies of next year’s fuel for the North-Eastern Railway Com- 
pany have been accepted pretty much on the lines of the terms 
sent in. The company, who are large consumer: of coal, asked 
for tenders for six and twelve months. The coalowners, in 
accordance with an arrangement come to, quoted the price for the 
first half year at 7s., and for the next six months at 7s. 6d. per 
ton, considering that the general improvement in trade and the 
low state of stocks of steam coal at the pits warranted them 
asking for the 6d. per ton advance during the latter half of the 
year. The company, who are paying 7s. per ton of 20 cwt. for 
current pi rane have accepted twelve months’ contracts at 7s. 3d. 
per ton, and have agreed to pay the price asked by the owners, 
viz , 7s. per ton for the first half, and 7s. 6d. per ton for the last 
six months of the year. It is stated that the contract is pretty 
fairly distributed amongst Yorkshire coalowners who raise the class 
of coal required for locomotive purposes. 


Tue German military paper, the Miltir Wochenbdlatt, 
has recently published an exhaustive article on the Trans-Siberian 
Railway and war in the East, of which the following is a summary: 
“Since the Chino - Japanese war introduced a new factor into 
the question of the balance of power in the Pacific, Russia bas had 
to consider the means of maintaining her supremacy in Eastern 
Asia. For that reason she must push on her railway to Vladi- 
vostock without delay. The first suggestion for such a stragetic 
line was made as far back as 1857, but it was not until 1886 that 
the project took tangible form. It is said that the English railway 
across Canada compelled the Russian authorities to admit the need 
of a Siberian line. In May, 1891, the late Tsar gave his formal 
sanction to the scheme, and the present Emperor turned the first 
sod of the line at Vladivostock. The whole line from Tcheliabinsk 
to Vladivostock will be 7630 kilometres, or about 5000 miles, and it 
is divided into sections. Several of these rections will be com- 
pleted by the year 1900, but the German writer does not think 
that the Stretensk-Khabarovka section will be completed before 
1905. He assumes that Russia's policy in the Far East will, there- 
fore, continue pacific until that year. When the line is finished a 
train travelling at the rate of 20 miles an hour for 15 hours a 
day will take three weeks from Mcscow to Vladivostock. If the 
rate is slightly accelerated and the train proceeds during the night, 
which is doubtful for several reasons, the journey will be accom- 
plished in a fortnight. The following seem to be natural and safe 
conclusions from these facts. Japan requires only one week to 
reach the Korean port of Gensan, which is the nearest to the 
Russian frontier ; but, on the other hand, Gensan is further from 
the Russian frontier than is Vladivostock, and the Russian fleet 
would also bave to be counted with before the Japanese cculd land 
in Korea, With regard to the transport of troops Russia and 
Japan would, therefore, be on a strategical equality. But if China 
were Russia’s belligerent instead of Japan the strategical advantage 
would be entirely in favour of China, provided only that she 
carries out her protected northern railway acrors Manchuria. For 
this reason Russia is establishing a cordon of military colonies as a 
protection for the line of railway in the future.” 


7s. 


NOTES AND MEMORANDA. 


Tue town, chief suburbs, and harbour of Malta were 
recently lighted by electricity for the first time. 


THE average duration of brightness at Westminster is 
294 hours in the thirty days of November, but last month only 
managed to put in a total of twenty-two hours, or under three- 
quarters of an hour per day. 


SuupuaTE of iron is being removed from the ground 
water supply of Reading, Mass., by the addition of milk of lime, 
combined with thorough aération and rapid filtration, the treat- 
ment proceeding in the order named. This process was adopted 
by the water commissioners after some two or three years of 
investigation, 


Tue weekly return of births and deaths in London and 
in thirty-two other great towns, issued by authority of the 
Registrar-General, shows that the deaths registered last week in 
thirty-three great towns of England and Wales corresponded to 
an annual rate of 19°4 per 1000 of their aggregate population. 
The death rate in Plymouth is the highest quoted, being twenty- 
eight, while Portsmouth stands at the bottom of the rate with 
thirteen, 


A HybRAULIC tool for removing the heads of steel and 
iron rivets, and intended to supersede the present system of cutting 
them off by hammer and chisel, has been devised in the United 
States. The new tool is of the portable type, 18in. long, and is 
operated by means of hydraulic power. The bydraulic pump is 
controlled by a small hand lever, and drives a chisel-shaped cutter 
of chilled steel against the rivet head, shearing it off flush with the 
surface of the plate. The cutter can be readily removed for 
sharpening. 

Berore the Paris Academy of Sciences M. Jean Perrin 
recently read a paper on ‘‘ Discharges by the Rintgen Rays: 
Influence of Temperature and Pressure.” The author has found 
that for the same gas, at a constant temperature the quantity of 
electricity lost per unit mass of gasis independent of the pressure, 
and proportional to the absolute temperature. It is noteworthy 
that according to the kinetic theory of gases the energy possessed 
by a molecule is also independent of the pressure and proportional 
to the absolute temperatare. 


For the lubrication of wire ropes the use of a mixture 
of mica, axle grease, tar, and summer oil. According to the 
Engineering and Mining Journal this is unpatented, and can be 
made of any desired consistency. The tar and oil must be free 
from acid. itis claimed that it thoroughly penetrates between 
the wires, prevents rust, and fills the cable, resists water, does not 
strip, and is very economical if added sparingly, as all lubricants 
should be, after the first dose. It goes without saying that cables 
well taken care of will last very much longer than neglected ones ; 
besides which, there is the far more important matter of safety in 
mine hoists to be considered, one condition of this being the clean 
state of the interior wire surfaces. 

THERE is a great future for the military motor car, says 
the Naval and Military Record. That built by a well-known 
maker of Coventry is of oval shape, is armour plated, and carries 
two Maxim guns. Ina country where there are good roads, the 
fighting motor car ought to be of great service, for while those in 
charge are in some degree protected from the enemy, they can 
work havoc themselves with the Maxim guns. It will travel more 
quickly and further than either horses or bicycles, and for getting 
to the scene of action quickly it will have no rival on good roads. 
But it will probably be of very little service in the little wars we 
have in rugged countries. Nevertheless, there is every likelihood 
ofa number of the military motor cars being acquired by the 
War-office. 


A soMEWHAT remarkable highway bridge in existence 
at Hoosick Falls, N.Y., is described in the American Enyineeriny 
News. It has a span of 117f+., with a rise of 12ft. at the centre, 
and the top and bottom chords are connected by vertical members 
only, As nearly as can be learned from a photograph, the arch 
is made of Phcenix columns; but how the connections are made 
is not plain. In view of the absence of all diagonal members in 
the truss, it is not remarkable that a conspicuous sign on one of 
the two transverse overhead stiffeners should give warning that 
a fine of 5 dols. is imposed ‘‘for driving over this bridge faster 
than a walk.” It is stated that the bridge responds, by vertical 
vibrations. ‘‘with impartial nimbleness to a heavy load or a few 
children.” The bridge was built in 1869. 


Tue New South Wales Government statistician’s book 
on the ‘Seven Colonies of Australasia” (J. A. Coghlan) bringing the 
information down to 1895-6, is just published, and is taken as the 
standard authority throughout the Colonies, and from the fund of 
information it contains it is hardly possible for any item of 
statistics to be found wanting. Under the heading of ‘‘ Mineral 
Resources,” referring to iron deposits, mention is made that “the 
only works for the manufacture of iron from the ore are situated 
at Eskbank, near Lithgow, NewSouth Wales, where the metal treated 
is red siliceous cre averaging 22 per cent., and brown hematite, 
yielding 50 per cent metallic iron. This estabishment, however, has 
for some time abandoned the manufacture of pig iron, for which 
it was originally built. Also, works fer the treatment of local 
titanic iron ore were erected some years ago at Taranaki, on the 
west coast of New Zealand, but it was found that the cost of 
smelting left no margin of profit, and the works were consequently 
abandoned,” 


Mr. J. H. Lennarp, the United States Naval Con- 
structor, recently read a paper in New York on ‘‘ Naval Practice 
in Ships’ Rivets and Rivetting,” in which it was stated that the 
required tests of rivet steel in the recent American ships have been 
between 55,0001b. and 62,0001b. tensile, with a minimum elonga- 
tion of 29 per cent, in 8in., and a minimum shearing strength of 
45,000 1b. per square inch. It seems very desirable to make a 
return towards the earlier specifications, and sacrifice a little of 
the ductility in order to obtain increased shearing strength. A 
rivet steel for hull work, similar to the requirements of the present 
specifications for rivets for longitudinal boiler seams, appears very 
desirable. These requirements are between 58,000 and 67,000 
tensile strength, with a maximum elongation of 26 per cent. in 8in. 
The maximum allowances of sulphur and phosphorus, which for 
hull rivets are ‘04 and ‘05 per cent. respectively, are for these 
boiler rivets 035 and 04 respectively, and with a metal of this 
character no difficulties should occur in the satisfactory driving of 
the rivets, 


Tur German Trades Commission has published statistics 
regarding the strikes in 1895, which show that among the bakers, 
bookbinders, gardeners, glaziers, dock labourers, joiners, carpen- 
ters, blacksmiths, tailors, cigar-twisters, no strikes worth mention- 
ing have taken place. On the whole 204 strikes have been reported 
in 1895, against 131 in the previous year, 14,032 persons joining in 
the strikes, against 7328 in 1894. The strikes lasted 1030 weeks, 
against 879 weeks in the year before, consuming M. 424,231 from 
the supporting funds, against M. 354,297 in the previous year. 
There have been two sorts of strikes, offensive and defensive, the 
former being those where the men have demanded higher wages 
and less work, while defensive strikes are those where masters 
wanted to reduce the wages and prolong the hours for work. The 
final results of 100 offensive strikes were as follows:—In 57 cases 
the men got the victory, in 18 cases they had only a partial 
success, and in twenty-five instances they were defeated. As 
regards the defensive strikes, out of the 94 cases that are taken 
into consideration, the men have in 30 cases got the better of 
their employers, in 12 instances they had but a partial triumph, 








and in 50 cases they were beaten, 





MISCELLANEA, 

As illustrating the growth of the engineering industries 
in Leeds, it may be stated that at the beginning of the century 
there were only six engineers’ shops in Leeds, There are now 210, 
giving employment to 20,000 persons. 


Tue Home Secretary, acting in accordance with the 
provisions of the Factory and Workshops Acts, has certified the 
process of vulcanising indiarubber by means of bisulphide of car- 
bon, and the incidental processes, to be injurious to health. 


Axout half-past ten on Friday night last, in the height 
of an east-south-easterly gale, the Chain Pier at Brighton was 
completely destroyed. The whole structure, except a small piece 
above high-water mark, fell with a tremendous crash, which was 
distinctly heard two miles away. The pier was condemned by 
the borough surveyor two months ago, and for the past month 
had been absolutely closed to the public, 


An influential meeting has been held at Exeter to 
consider the desirableness of inviting the Royal Agricultural 
Society to hold its 1898 meeting at Exeter. It was stated that the 
society would be willing to entertain the invitation, and resolutions 
were passed expressing the opinion that it is desirable to invite the 
society to pay Exeter a visit in 1898, and requesting the Lord 
Lieutenant to call a public meeting early next month to decide 
whether the formal invitation should be given. 


Art the conversazione given by the Institute of Marine 
Engineers at Stratford, on the 4th December, the Hlectric Weld- 
ing Company, Limited, of 21, Hindon-street, Pimlico, London, 
S.W., showed a varied assortment of samples of welding work 
executed by the Thomson patent electric welding apparatus. In 
addition to a new type of automatic welder for iron, copper, &c., 
they exhibited a complete set of electrically-welded fittings for 
cycle work, which comprised head lugs, main bracket lugs, rear 
forks, and pedals, 


In view of the development of the coalfield at Dover, 
it is stated that the re-establishment of ironworks on a large scale 
in Sussex is contemplated. Iron ore is found plentifully in Sussex, 
which until the year 1720 was the principal centre of iron manu- 
facture in England, the iron rails round St. Paul’s Cathedral having 
been cast in Sussex. The last furnace in Sussex was extinguished 
at Ashburnham in the year 1828. The fuel used for the smelting 
was wood ; but the county became denuded of timber, in con- 
sequence of which Acts of Parliament were passed prohibiting the 
furnaces. It has only been the question of the price of coal which 
has prevented the iron ore being worked in Suss2x. In the time of 
the Romans iron was smelted there. 


For the purpose of carrying out a series of experiments 
on a water-tube boiler of the Belleville type the Admiralty have 
had one of the boilers intended for the cruiser Arrogant erected 
in the quadrangie at Keyham factory. The boiler is so erected 
that it will be worked under precisely the same conditions as it 
would be subjected to on board ship. The boiler will be steamed 
daily for at least three weeks, and will be worked at various 
pressures up to 250 lb. per square inch, it having been already 
tested by cold water up toa pressure of 400 lb. per square inch. 
Whilst the boiler is in use it will be utilised for testing all the 
patent feed-water regulators supplied for the Arrogant’s boilers. 
One set of this apparatus will be tested each day, and as there are 
eighteen boilers supplied for the Arrogant, and each boiler has 
its own feed-water regu'ating apparatus, the testing of these fittings 
alone will cover the whole period arranged for experiments.” 


THE pneumatic motor system of the U.S. Monitor 
Terror, was fully tested at sea on November 19th, in steering the 
ship, turning the turrets and loading and pointing the 10in. guns. 

he two air-compressors employed compress the air directly into an 
8in. pipe running through the ship, no other reservoir being used. 
In this pipe a pressure of 125 lb. per square inch can be developed 
in 45 seconds. From this main, small pipes lead to the steering 
gear, turrets, shell hoists, &c. In the trial the rudder was turned 
from hard a-port to hard a-starboard in 6 seconds. In 3 seconds a 
turret weighing over 250 tons was set moving, and in 52 seconds 
both turrets were turned completely around by compressed air. 
The first 10in. gun was loaded in 1 min. 37 sec. ; including the 
lifting of the 500 1b. shell and the powder from the magazines, and 
the loading of the gun and ramming home of the charge, all by 
pneumatic appliances. Some trouble occurred during the test 
from the lack of any previous drill, but the working of the 
pneumatic system was pronounced successful. At the same trial 
the four 10in. guns were fired simultaneously by electricity, with 
full service chargesand shells. According to the Engineering News, 
this is a thing said to have been never before tried on an American 
war-ship, and the Terror stood the test well. 


Mr. Wit1am O'BRIEN, late of the engine department 
of the Fairfield Shipbuilding and Engineering Company, Glasgow, 
has invented an improved apparatus for closing water-tight doors 
of ships’ bulkheads, automatically or by hand. It consists of a 
bracket extending across the door, and made fast to the frame- 
work at the top. This bracket is recessed, for containing the worm 
for working the rack on the back of the door. In this bracket and at 
the top and bottom of the worm are placed excentric bushes with a 
lever made fast. To this lever there is attached a connecting-rod, 
the other end being made fast toa bell-crank which is fixed to the 
bulkhead, and to the other end of this crank is made fast another 
connecting-rod, which extends downwards to the bilge of the ship, 
where it is fixed to a fioat, so that when from a collision or other 
cause the water gets into any compartment of a ship where this 
gear is fitted and rises high enough to lift the float, it at the same 
time pushes up the rod attached to it by which action the position 
of the bell-crank is altered, and pushes ihe rod attached to the 
lever on excentric bushes, moving them round in the bracket about 
a quarter of a turn, thus taking the worm out of gear with the rack 
on the door. Then the door immediately descends, but to prevent 
it from coming down too hurriedly and injurirg the framework 
there are two balance cylinders fixed, which allow the door to fall 
gently into its normal position. 

At a meeting of the Leeds Association of Engineers, 
held last Saturday, Sir James Kitson, the new mayor, in reply to 
the toast of the ‘City and Trade of Leeds,” said this year the 
iron, steel, and engineering trades were in the ascendant, ard it 
did not seem unsuitable that the head of some engineering esta- 
blishment should be permitted to occupy the distinguished posi- 
tion of mayor. Their industry was fortunate in the stability of the 
price of its material. Some time ago he was instrumental in 
drawing the attention of Sir Henry Fowler to. the question of 
railways in Asia, and through Sir Henry’s determination there 
was now a great extension of railways in India. From an official 
report he found that in 1895 there were only 360 miles of railway 
newly opened in India, but in 1896 that had risen to 822, and now 
there were a larger number of miles under construction than at 
any time in the last twenty years. There were 3789 miles of rail- 
way under construction and sanctioned. But his duty was to warn 
them that, in spite of good trade, they were not to be too san- 
guine. If they attempted to secure advances in the cost cf 
material and in wages, they would check the demand for the 
material and machinery, and they would again quickly revert to 
the position they were in a few years ago. If he might venture to | 
advise, it would be to suggest that their duty was to proceed 
cautiously and temperately, and to maintain the position they hed, 
and take care that in the race with continental nations they did 
not spoil their own position by extravagant or exorbitant demandr, 
He advised them not to extend their establishments to an ur- 
reasonable extent because for a moment there was prosperity. 
Let them rather develope their shops, use their resources to the 








best advantage, and utilise the talent and skill of their foremcn 
ergineers, On that basis was their surest prosperity, 
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EAVES’ HELICAL INDUCED DRAUGHT. 


Messrs. Str J. Brown anv Co., Sheffield, are now intro- 
ducing a further improvement on the Eaves’ induced draught 
Serve tube system, with which they have been so long iden- 
tified. By reference to the accompanying illustration the 
new system will ba easily understood. The cold air for the 
combustion of the fuel enters from the back end of the boiler, 
passing along the outer space A and A’ to the valves B and 


Bb’ in the furnace fronts; on its way this cold air is guided | 


round the outside of the ianer space C in a helical direction 
by partitions set up as shown. After combustion the waste 


hot gases leaving the boiler pass through the smoke-box into 
the inner space C, and are made by similar partitions to pass 
round and in close contict with the boiler in a helical direc- 
The boiler by these 


tion on their way to the suction fan. 
means is thoroughly envel- 
oped in the escaping heat, 
effectually preventing either 
radiation, condensation, or 
straining of the boiler under 
any forced conditions, such 
as rapid generation of steam 
from cold water, or sudden 
and greatly increased evap- 
oration. The cold air on 
its way to the valves also 
absorbs a large amount of 
heat from the escaping 
gases, and so enters the 
furnaces at a greatly in- 
creased temperature with 
resultant economy. No 
blocking up of the bottom 
boiler tubes through any 
deposit in the smoke-box 
can, it is claimed, take 
place, as such deposit, if 
any, drops to the bottom 
of inner casing C, from 
whence it is easily removed 
by doors at front. The 
doors D are placed so as 
to allow of a brush being 
passed through, to sweep 
away any sooty deposit 
from the boiler shell, should 
any such deposit take 
place. The makers inform 
us that very careful ex- 
periments have been made 
with this system, with 
results varying from 78 to 
82 per cent. of efficiency, 
and a coal consumption of 
from 30 to 35 lb. per sq. ft. 
of grate. The trials gave a 
boiler efficiency in one case 


of 82 per cent., and in 
the other 78 per cent. MARINE BO! 
of the actual calorific ae 


value of the coal used. If we take the mean cf these 
figures, namely, 80 per cent., and work out the evapor- 
ation on the basis of best Welsh coal, we obtain the 
following results :—Heat units from complete combustion of 
1 1b. of best Welsh coal, 15,629; latent heat of evaporation 
from and at 212 deg. Fah., 966; calorifi: value of coal in lbs. 
of water evaporated per 1b. of coal from and at 212 deg. 
15,629 





Fah., = — = 16°18 lb.; 80 per cent. of the above 
calorific value =: Se = 12-95 lb.; or practically an 


evaporation of 13 lb. of water per lb. of coal from and at 
212 deg. Fah., with a rate of combustion of over 30 lb. of coal 
per sq. ft. of grate, and with a ratio of heating surface to 
grate surface of only 28 to 1. An ordinary marine boiler of 
the same dimensions as the one used in these trials, namely, 
10ft. 6in. diameter by 10ft. 6in. long, will, with good natural 
draught, evaporate about 5000 lb. of water per hour, the 
efficiency being about 65 per cent., or equal to 10-5 lb. of 
water evaporated per lb. of best Welsh coal from and at 
212 deg. Fah., instead of 13 lb. The trial boiler has now 
been at work for nine months, and on examining the shell it 
was found to be free from any sooty deposit, in excellent 
condition, and no signs of corrosion or leakage visible 








EXPLOSION ON BOARD §.S. SCOTIA. 


A sHoRT account of the explosion on board the telegraph 
ship Scotia, belonging to the Telegraph Construction and 
Maintenance Company, appeared in an issue of THE 
ENGINEER on October 16th. In it an account of the acci- 
dent was given, but few details regarding the extent of the 
damage. It may be remembered she was bound from Green- 
wich to Vigo with 680 miles of cable on board. On the 
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DIAGRAM OF SCOTIA’S BOW3 


afternoon of October 8th, when about seventy miles south- 
west of Eddystone Lighthouse, after having experienced 
heavy seas in the Channel, the boatswain, whilst making 
his rounds to see that all was secure, lowered his globe lamp 
through the hatch on the main deck, preparatory to going 
down into the fore peak. Immediately a terrific explosion 
occurred, the fore part of the ship rapidly filled with water, 


penter of the ship went into the fore peak with a naked 





and she was only kept from sinking by the second bulkhead, 
44ft. from the stem, withstanding the forces of the inrush of 
water. 

The Scotia, an old Cunardez, is a strongly built vessel. 
she had not been so, there is little doubt that she would have 
immediately foundered, and that, with the heavy sea run- 
ning, few, if any, of the 140 souls on board would have been 
saved. As it was, she was able to steam slowly into Ply- 
mouth, and was later berthed in one of the naval dry docks 
at Devonport. It was then possible to gauge the whole 
extent of the damage. 

The stem piece, which is of cast iron, 10in. by 5in., was 
broken in three places. From the thirty-first foot-mark to 
the twelfth, the entire iron deck and collision bulkhead had 
been blown away. The plates of the bows, which are lin. 
thick, were completely blown out on the port bow, over an 





FITTED WITH EAVES’ HELICAL DRAUGHT 


area of about 25ft. by 20ft., whilst on the starboard bow was 
a flap of like area still atsached above. 

The cause of all this damage was put down at the time to 
an explosion of gas given off by some patent boot dubbin 
composition or paint, which had been unfortunately stored in | 
the fore peak; anc there is little doubt, from experiments | 
which have since been made by a well-known analyst, that | 
such, indeed, was the case. There was only 1} cwt. of the 
composition on board, the 4cws. being the remains of the | 
contents of a tin which had already been opened and par- | 
— The other cwt. tin had not been broached when 
stored. 

Both these tins had been secured in the fore peak on the 
lower deck. This deck roofs in a cement-lined water tank 
used for trimming the ship, the only communication with 
which is by means of a manhole in tha lower deck, the lid of 


If | 


——————— 
light three or four hours before the accident without misha: 
nor did he notice any abnormal smell. The spirit von 
thus generated—the specific gravity of which has been found 
to be 1-267 as compared with air—sank by its weight into 
the tank below, completely filling it, and then partially fillin 
the space between the main and lower decks. Thus the 
greater part of the damage was done where the density of 
the gas was greatest, and when it was confined in the prac. 
tically enclosed tank. Here the collision bulkhead, the iron 
lower deck, and the bows were completely blown out, whilst 
the main deck roofing, in the space where the paint wags 
stored, was undamaged, and the plates walling it in seemeq 
more as though forced out by leverage from below than by 
actual concussion at that point. By reference to the rough 
diagram of the ship’s bows and the photograph this will bg 
rendered clearer. 

This spirit vapour, on analysis, has been found to be of a 
most dangerous nature, half a hundredweight of the compo- 
sition generating sufficient to render 4000 cubic feet of air 
| explosive at a temperature little over 60 deg. Fah. This 
combined with the fast of its high specific gravity, which 
has before besn said to be 1 261, renders its thorough venti. 
lation impossible on board ships, and so, notwithstanding its 
other valuable qualities, the paint should never be carried 
excepting perhaps on deck. This lesson, we are glad to hear, 
the Admiralty have already acted on, and have telegraphed to 
those ships iu her Majesty's navy carrying it to throw it over. 
board. The Board of Trade inquiry into the’ cause of the 
explosion is still pending, and so more light may be thrown 
on it, 

We are sorry to see that another misfortune has overtaken 
the same ship, as when starting on November 28th to lay the 
second part of the cable, and whilst swinging across the river 
at Greenwich, she was run into by a collier, and had to put 
into the Royal Albert Docks. Here the damages were found 
to be so extensive that it has been decided to transfer the 
cable to another of the company’s ships, whilst the Scotia 
goes into dry dock for repairs. 











ADDITIONS TO THE UNITED STATES NAVY, 


By Act of Congress, approved March 2nd, 1895, provision 
was made for the construction of two battleships, Nos. 5 and 6, 
to cost, exclusive of armament, not more than four millions 
of dollars each, one of which was to be built on the Pacifi; 
Coast, or on the waters connected therewith, provided re- 
sponsible bids could be obtained from that locality. Congress 
further required that one of these battleships should be named 
the Kearsage. A special provision had to be made by Congress 
for this, as under the law ships of this size must be named 
for States, and Congress alone can modify this requirement. 
The names will not be assigned to the ships, however, until 
they are launched, in accordance with the usual custom of the 
lepartment. Until that date they will be known as Battle- 
ships Nos 5 and 6, since four other battleships were author- 
ised before them--the Indiana, Massachusetts, Oregon, and 
Iowa. 

These are the first battleships designed under the present 

| administration, and the present Secretary was exceedingly 
anxious that they should be, without question, the best of 
their class ; hence, all questions arising in their desiga have 
been carefully and fully investigated, and advantage has been 
taken of the experience gained in the construction of other 


| U.S. battleships, as well as of the development abroad of 


similar types. 
The general dimensions and features of the ships, as de- 
signed, are as follows :— 


Length on load water-line 868ft. 


Beam,estreme .. ne 72ft. 2°5in 
Freeboard, forward said en 14ft. 3in. 
Freeboard, aft ae ee ee ee 12ft. 3in. 
Mean draught, with 410 tons of coal on board 23ft. 6in, 
Corresp nding displacement .. .. «+ 11,500 tons. 
Speed in knots per hour .. 6 
Indicated horse-power 10,000 

Normal coal supply 410 tons. 


Four 13in. breech-loading rifles, four 
Sin. breech-loading rifles, fourteen din. 
rapid-fire breech-loading rifles. Second- 


Batteries.—Main : 
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THE SCOTIA AFTER THE EXPLOSION 


wh'ch at the tim> of the accident was only attached by one 
bolt. By the condition of the tins f»und afterwards it would 
seem that the half empty tin had little to do with the 
exp!osion. The tin was whole, and though the cork was 
missing, the paint was still contained therein, and there 
were no signs of blackening, &2., which might have been | 
expected. The probabilities are that during its exposure to | 
the air whilst in use on deck, the greater part of the inflam- | 
mable vapour had been given off Tho condition of the 
second tin was far diffsrent; the cork was still in, but the 
tin itself was much battered and broken up. This may, of 
course, have been partly due to débris having fallen upon it 
after the explosion ; but it also upholds the view taken, that 
the tin had got free from its lashings during the heavy seas 
in the Channel, and been stove in by rolling about the deck. 
Thus the paint was scattered, and a large quantity of the 
inflammable vapour quickly generated. This seems more 
probable than that there was a gradual leakage, as the car- 








ary: Twenty 6-pounder rapid-fire, six 
1-pounder rapid-fire, four machine guns. 
There will be five torpedo tubes — two 
on either broadside, and one in the stem. 

One of the requirements laid down by 
the Secretary was that these vessels 
should draw less water, when fully 
laden, than any other first-class battle- 
ship, either in this country or abroad. 
The largest battleships abroad, when fully 
laden, draw in the neighbourhood of 2Sf:. 
of wa er. Previous U.S. battleships draw 
24ft. at normal displacement, but with 
all weights on board, owing not only to 
the increased draught dus to the weight, 
but tothe settling by the stern accom- 
panying increased weight, draw about 
Z7ft. Battleships 5 and 6, however, have 
been designed to draw but 25ft., with 
1200 tons of coal on board, and all stores 
and ammunition. This will enable them 
to reach all of the principal navy yards 
and ports of the country, even when 
fully laden, and will make their dock- 
ing less difficult than that of the othcr 
battleships. 

The question of the calibre and di» 
position of the large guns gave rise to 
more discussion than any other question in connection 
with these vessels. Chief Constructor Hichborn, who 
is responsible for all designs under the new ruling of 
the Navy Department, held different views feom those of 
the chief of the Bureau of Ordnance, which Bureau designs 
and builds tho guns. The Chief Constructor advocated that 
the largest guns should be 12in. in calibre, four being carried 
in two turrets, and that eight Sin. guns should be carried 
in four turrets, making six turrets in all, The Chief of 
Ordnance proposed the novel scheme of two double-decked 
turrets on each ship. In the lower part were to be mounted 
two 13in. guns, and in the upper part two Sin. guns, making 
the heavier guns consist of four 13in. and four Sin. guns In 
two turrets. The Department finally adopted this plan, and 
the 13in. and 8in. guns will accordingly be mounted in double 
turrets, one rigidly superposed upon the other. 

These gun positions will have complete armour protection 
from a distance of 4ft. below the water-line to the top of the 
Sin. turret. This armour, as well as all other armour used on 
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the vessels, will be of solid nickel steel, Harveyised. The 
lower part of the protection—the barbette so called—will 
have armour 15in. in thickness. The armour of the 13in. 
turrets will also be 15in., except immediately in front, where 
it will be made 17in. The armour protecting the Sin. guns 
will be 9in., but that also will be made 2in. heavier imme- 
diately in front. 

In addition to these heavy guns, a battery of fourteen 5in. 
rapid-firing guns will be mounted on the deck between the 
turrets, and will be protected by continuous armour 6in. 
thick, a splinter bulkhead 2in. thick being worked between 
each gun station. A numerous battery of smaller 6-pounder 
and 1-pounder guns will be carried, such guns being placed 
wherever they can fire to advantage. 

The protection of the hull against injury to the water-line 
region will be effected by means of a side armour belt of a 
maximum thickness of 16}in., with a mean depth of 7}ft., so 
disposed in reference to the load-line that the vessel, with 
410 tons of coal on board, will have 34ft. of this belt armour 
above the water, and with 1210 tons of coal on board will 
have 2ft. above the load-line. The belt will extend from the 
stem to the afver barbette, and will maintain the maximum 
thickness from the after end of the belt to the forward boiler- 
room bulkhead, whence it will taper gradually toa thickness 
of 4in. at the bow. 

Protection will be afforded above the main side armour by 
a steel belt 5in. thick, extending up to the level of the main 
deck, and running in a fore-and-aft direction from the centre 
of the forward to the centre of the after barbette. 

On top of the main side armour belt will rest a flat steel 
deck 23in. in thickness, and forward and abaft the machinery 
and boiler spaces the deck will be inclined at the sides, and 
the thickness on the slopes increased to 3in. and 5in. 

To further protect the vessel against raking fire, athwart- 
ship bulkheads of armour 10in. and 12in. thick will be worked 
at the points where the deck is worked with inclined sides. 

In addition to the armour belts, cofferdams filled with com- 
pressed, fire-proofed, American corn-pith cellulose, recently 
tested with such satisfactory results, will be worked the 
entire length of the vessel in the region of the water-line. 

The conning tower will have armour 10in. in thickness, 
with a tube 7in. in thickness leading down to the armour 
deck for the protection of the voice pipes, telegraphs, steering 
rods, &c. 

Throughout the vessel the use of wood is reduced to a 
minimum. The state-room bulkheads will be made of steel, 
covered with cork sheathing; and every attention will be 
given to lighting, heating, draining, and ventilating the 
vessels in the most approved and efficient manner. All wood 


materials of every description will be tested by the electric | 


fire-proofing process. 

As these ships will undoubtedly be flegships, their comple- 
ments will be 520 persons—officers, seamen, and marines. 

The vessels will be driven by triple-expansion engines, 
actuating twin screws, each screw being propelled by a single 
engine, having cylinders of 33}in., 5lin., and 78in. diameter, 
with a common stroke of 48in., indicating, together with the 
engines for the air and circulating pumps a collective horse- 
power of 10,000 when making about 120 revolutions a 
minute. 

Five boilers—three double-ended and two single-ended— 
in four water-tight compartments will generate the neces- 
sary steam at a pressure of 180 lb. to the square inch. 

There will be no speed premiums, a penalty of 100,000 dols. 
a knot being imposed for failure to reach the contract speed 
of sixteen knots. 

A comparison of these vessels with any foreign battle- 
ships, built or building, will in every case be, it is 
claimed in the United States, to the advantage of the 
United States ships. These vessels carry heavier guns 
and more of them; heavier armour, more widely dis- | 


tributed, and protecting more thoroughly the vitals of the | 
ship and gun crews. 
will be less on paper than that of most foreign battleships ; 
but it should be noted that this speed will be obtained with a | 





Their normal speed of 16 knots | p 











very moderate forced draught, and without unduly pushing 
the engines, so that it may be expected that at any time this 
speed can be duplicated by other vessels, while it is notorious 
that battleships of other nations rarely again approach their 
trial speeds. The United States has never fallen into this 
error as regards its battleships, and in every case has required 
that the maximum contract speeds should be obtained under 
conditions which could be reproduced again at any time 
upon a well-drilled ship. As illustrative of this fact, it may 
be noted that the Indiana upon her recent trial trip, although 
she had been in the water for over a year, and probably lost 
a half-knot of speed through the roughness of her bottom, 
due to the accumulation of marine growth, still made over 
154 knots upon trial, the contract requirement being 15 
only. The Indiana class will then be really 16-knot ships, 
and battleships 5 and 6, which will have about the same 
extreme speed, will be able to manceuvre in company with 
them very satisfactorily. 

Battleships 5 and 6 will carry their full coal supply of 1210 
tons with ease, their buoker-room being so ample that they 
will almost carry this amount when the coal is simply 
dumped in, without being trimmed or handled. This amount 
will be ample for the ordinary contingencies of cruising and 
for service in time of war along the coast, as at cruising 
speed of 10 knots it will be sufficient to enable the vessel to 
steam over 6000 miles, and at 13 knots nearly 4000 miles. 
In case the services of these battleships were needed ata 
distance, however, temporary provision could be made by 
which four or five hundred tons extra coal could be carried, 
with corresponding increase in the radius of action. 

In appearance battleships 5 and 6 will resemble the 
Indiana class more than the Iowa; but the single huge mast, 
or rather tower, of the Indiana will be replaced by two 
graceful masts, and the short smokestacks of the Indiana will 
be lengthened in order to enable more power to be developed 
and better speed maintained than when working under 
natural draught alone. 

Perhaps the most novel feature of these vessels, and the 
one which is, it is claimed, distinctly in advance of other 
battleships, is the overpowering battery of fourteen 5in. rapid- 
firing guns, thoroughly protected by Gin. of the best armour. 
The din. gun is the largest calibre which can be fired with 
great rapidity, and the protection given ‘these guns is such 
that it could be penetrated by but few of the guns carried by 
any opposing battleship. Experience in the recent war be- 
tween China and Japan indicated clearly the power of the 


rapid-fire guns, and also that to enable such guns to do their | 
| be borne on the Dashiell pedestal mount, by which the 


best work they should have more protection than has here- 
tofore been given them. 

Great attention has been given in battleships 5 and 6 to 
the manceuvring power, and to steadiness as a gun platform. 
Reports from the Indiana indicate that she is thoroughly 
satisfactory in these respects, but it is thought that the im- 


| provements made upon battleships 5 and 6 will ensure even 


better results. 

These vessels, when completed, with all of their armour 
and armament, will cost in the neighbourhood of five million 
dollars. The time allowed the contractor for the completion 
of these vessels is three years, and it is believed, now that 


and as we have had experience with such work in this 
country, that these vessels will be completed in that time, and 


| will be ready for service toward the end of 1898, or early 


in 1899. 
3y Act of Congress, approved June 10th of the present year, 


| provision was made for the construction of three sea-going, 
| coast-line battleships, Nos. 7, 8, and 9, to cost, exclusive of 


armour and armament, not more than 3,750,000 dollars 
a-piece. 








4 per cent. over the lowest Eastern bid was provided to off-set 
the added expense of material shipped across the Continent 
to the Western firm; and at that rate, the Union Iron Works 
are the lowest bidder. 

The new ships combine the best features of the Kearsage 
and Iowa types, together with certain initial improvements, 
having the light draught of the former, and the high freeboard 
of the latter. 

A structural peculiarity will be the “flare” or continued 
fulness of the upper-deck lines, by which greater working 
space is gained forward, and a form secured that is calculated 
to throw aside seas which otherwise would board the craft. 

A description of one is applicable to the others, and the 
principal dimensions and general features are :— 


Length on load-water line 3esft. 
Beam, extreme ee 72ft. 2°5in. 
Freeboard, forward 1Oft. 6°Oin. 
Freeboard, aft Pali 13ft. 6°0in 
Normal displacement.. .. .. .. .. «- 11,525 tons. 
Mean draught at normal displacement ae oe 23ft. 6*Vin. 
Maximum draught — bunkers filled, and all sup- 

plies on board Faved SSG ine! oe. ne 24ft. 9-01 
Normal coal supply or £00 tor 
Bunker capacity, untrimmed.. 1,200 tons 


10,000 


Indicated horse-power, estimated . 
1b 


Speed in knots an hour, estimated io we 

Batteries, — Main: Four 13in. Lrcech-loading rifles, 
fourteen Gin. rapid-fire breech-loadirg rifles. Secondary: 
seventeen 6-pounder rapid-fire guns, four 1-pounder rapid- 
fire guns, four machine guns, one field gun. There are four 
above-water torpedo tubes—two on each broadside, amid- 
ships, firing through arcs of 60 deg. each. 

The four 13in. guns will be mounted in two balanced 
Hichborn barbette turrets, training through arcs of 270 deg. 
each. The barbettes and turrets will be of hardened steel 
15in. thick, except on the slanting face of the latter, where 
the metal will have an added thickness of 2in. The axis of 
the forward guns will be 264ft. above the water-line, that of 
the after one 7ift. lower. 

The most modern offensive phase of the ship will be her 
broadside battery of seven Gin. rapid-fire guns, Two of these, 
mounted in an armoured citadel on the upper deck, amid- 
ships, will be protected by Gin. armour, and, to confine the 
noxious gases and fragments of bursting shell, separated by 
a splinter bulkhead of 14in. steel. Each of these guns will 
fire through an arc of 135 deg. 

Below, on the main deck, are four more of these guns, pro- 
tected by inch plating, augmented by 5}in. of hardened steel 
armour. The guns will carry 4in. segmental shields, and will 


| vertical axis of the gun is brought very close to the port. 


Here, too, each fighting station is divided off by splinter 
bulkheads similar to those above, and each gun has a sweep 


| of 45 deg. These guns are shielded from a fore-and-aft fire by 


steel bulkheads 5}in. thick, running diagonally athwartships 
just beyond the forward and after guns, ending against the 
barbettes, and extending from the protective deck up to the 


| under side of the upperdeck. Just forward of this battery of 


| armour and structural steel can be supplied so promptly, | 


| 


The results of the bidding, upon which the awards | maximum thickness of 16}in., tapering to 94in. 
will be made, are :—Newport News Shipbuilding Company, | water edge; and from the forward barbette to 
of Newport News, Va., 2,595,000 dollars; William Cramp | maximum thickness will graduate to 4in. 


four guns are two more Gin. guns, one on each side, having 4 
like arc of fire, but protected by Gin. of armour in addition to 
the lin. hull plating. . 

The secondary battery is distributed over the main deck, 
on the bridges, aft on the berth deck, and in the military 
tops, where their wide range of fire will make them most 
useful against torpedo boat attack, and for service against the 


| exposed ports and positions of an enemy. 


From abreast the after barbette forward to the stem the 
water-line region of the sides will be protected by a 7}ft. belt of 
armour, 4ft. below water at normal draught. From the after 


end to abreast the forward barbette this armour will have a 
at the under 


the stem this 
At each end of 


and Sons’ Ship and Engine Building Company, of Philadel- | the heavy part of this belt there will be an athwartship bulk- 


San Francisco, Cal., 2,674,950 dollars, By law, one vessel 
was to be built on the Pacific Coast, and an allowance of 


| 
| 





hia, Pa., 2,650,000 dollars; and the Union Iron Works, of | head of Harveyised steel, 12in. thick, to + ry a raking fire ; 


a flat protective 


and on top of these four walls there will / 
the athwartship 


deck 23in. thick, From the upper edges of 
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pulkheads this poten deck will run slantingly to the bow 
and the stern, the forward part being 3in. thick and the after 
part an inch heavier. 

From the top of the armour belt up to the upper deck, 
throughout the space from barbette to barbette, the sides 
will be reinforced by continuous 54in. casemate armour of 
hardened steel, backed, below the main deck, by many feet of 
coal and a belt of corn-pith cellulose. 

There will be two armoured fighting stations, The forward 
one, just back of the forward turret and below the pilot- 
house, Will be of steel 10in. thick; the after one, just abaft 
the mainmast and within the superstructure, will be of steel 
Gin. thick. The purpose of the after station will be to house 
the admiral apart from the captain fighting the craft, and, 
too, to afforda heavily sheltered position from which to make 
signals in action while dividing the guiding brain force of the 
leading ship. 

There will be a set of electrical signals on each mast to 
double the chances against the mishaps of battle; and the 
lower part of the mainmast will form an air duct for the 
ventilating system. 

The propelling engines will consist of two triple-expansion 
engines, each in its own water-tight compartment, and will 
have cylinders of 33-5in., 5lin., and 78in., with a common 
stroke of 4ft. Steam, at a working pressure of 180 Ib., will be 
supplied by eight single-ended, horizontal return, fire-tube 
boilers of steel. They will be about 15ft. Sin. outside 
diameter, and about 9ft. llin. long. They will have a total 
grate surface of 685 square feet, and a heating surface of 
about 21,200 square feet. Each boiler will have four corru- 
gated furnace flues 3ft. 3in. internal diameter. The esti- 
mated indicated horse-power of 10,000 will be developed 
when the engines are making 120 revolutions a minute. 

Danger from fire is to be minimised by fire-proofing such 
wooden material as may be used; but, wherever possible, 
light metal work for divisional bulkheads in living spaces, and 
linoleum for flooring and decks, will be substituted. 

The ships will be lighted by electricity, and the usual 
auxiliary engines will be installed for the usual purposes. 

No speed premium is offered, but a penalty, at the rate of 
95,000 dols. a quarter knot for the first half mile below the 
maximum, is imposed. The well-known trial perform- 
ances of American naval vessels dissipate fear on that score. 

Compared with the Magnificent, these vessels show some 
interesting features. Setting aside the 1-pounder and 
Gatling or machine guns on each ship, our ship has a 
minute’s broadside discharge of 75401b. against the 8440 lb. 
of the American vessel. Their turreted guns are better pro- 
tected ; their casemate batteries are shielded by continuous 
armour, instead of local patches, as on the Magnificent, pro- 
mising greater shelter for the guns’ crews, while auguring 
well for the maintenance of confidence; and in the point of 
percentage of armour for total displacement the American 
ships have twenty-five against twenty-one and four-tenths on 
our ship. The Americans have their armour more widely 
spread, and, in their opinion, better distributed for protec- 
tion, where most vital, against the fire of explosive shell. 
In point of speed, the Magnificent will be superior by a knot 
in all probability, and in coal supply will excel the American 
craft by 500 tons; but in draught she is four feet deeper 
and possibly will not have the same manceuvring facility. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions gf our 
correspondents.) 


A PATENT MUSEUM, 


Sir,—Some of your readers are aware that a committee has been 
formed to promote a National Museum in which examples of rail- 
way practice may be preserved in addition to the few now shown 
in the Exhibition Galleries at South Kensington. At the same 
place there is a number of models of great interest to engineers, 
civil, mechanical, hydraulic, and electrical, as well as to inventors 
generally, and many of these were transferred to the Science and 
Art Department from the old Patent Museum, by the Patents, 
Designs, and Trade Marks Act of 1883. 

While the Patent Museum was at the so-called ‘‘ Brompton 
Boilers,” the exhibits were not only open free cach day to the 
public, but also until 10 o’clock at night for three nights in the 
week, and it was a most valuable and interesting collection. But 
since its transfer to the western side of Exhibition-road, a less con- 
venient spot for most of its former visitors, it had not been opened 
at night until April last, and consequently much of its former use- 
fulness has been impaired. 

My object in writing is to ask your assistance in re-establishing 
the Patent Museum, but this time at the Patent Office itself ; so 
that it may be in a more central and accessible spot, and be 
supplemental, as it were, t> the most valuable and most acces- 
sible technical library in the country. If the models and exhibits 
referred to were removed to Southampton-buildings, their place at 
South Kensington could readily be filled with the railway relics 
aforesaid, so that the two projects are of mutual assistance. But 
in addition to the old collection, new models and new materials, 
illustrative of modern progress, should be provided from time to 
time; and these, as far as possible, should substantial enough 
to be freely handled. The usefulness of such a museum at such a 
place is obvious, 

_It is not generally known that the cost of building large exten- 
sions to the Patent-office now in progress, is provided for out of the 
annual surplus of the Patent-office. In 1895 that surplus was 
£96,500, out of which £10,160 was expended in connection with 
these extensions, and the Government are about to obtain power 
to acquire more property. Is not this a fitting time, Sir, to urge 
upon the Board of Trade the re-establishment of a Patent Museum, 
and have not inventors a prior claim upon, say, £5000 a year of 
this surplus to meet its cost? It might be, and should be, made 
the finest technical museum in the country ; and in these days of 
foreign competition we cannot afford to lose any opportunity of 
teaching and guiding our inventors and others interested along 
scientific paths, and inciting them by the ingenuity of their pre- 
decessors, J. SINCLAIR FAIRFAX, 

433, Strand, London, W.C., 

December 8th. 








WATER COMMUNICATION BETWEEN LIVERPOOL AND LONDON. 


Stn,—Unfortunately for ‘‘ Dook,” whose query appears on page 
567, and also for the trade of the country, no vessel wider than a 
“monkey boat” can go from Liverpool to London, as for the 
greater part of the distance the locks on the various connecting 
canals are only about 7ft. wide. However, ‘ Dook” can go by 
canal to the Humber, and down the East Coast to the Thames, 
Which with his vessel should be quite possible in fine weather. 

To the East Coast there are two routes—either by Leeds and 
Liverpool Canal to the former town, and by the Aire and Calder 
to the Humber at Goole, or by Bridgwater Canal, Runcorn to 
Manchester, and by Rochdale Canal to Sowerby Bridge, thence the 
Calder and Hebble Canal communicates with the Aire and Calder 
at Wakefield. There are tunnels on the Leeds and Liverpool, and 
also on the Rochdale canals, the former having a minimum head- 
Toom of 8ft., and the latter of 10ft., draught of water sufficient 








by either route. The secretary, Leeds and Liverpool Canal, Pall 
Mall, Liverpool, would doubtless furnish particulars as to his 
“navigation.” From Goole, London can be reached by sea, taking 
five or six days’ runs, putting into port each night, say, at Hull, 
pera Lowestoft, Harwich, and Gravesend. A coasting sea- 
man, who could be got at Goole or Grimsby, should be taken as 
pilot for the sea trip. If ‘‘ Dook” could venture round the Welsh 
coast and up the Bristol Channel, which would require very fine 
weather and a skilful pilot, he could get to London by Avon, 
Kennet and Avon Canal, and river Thames, but in this case the 
sea passage would be more difficult. 

There is an inland navigation from the Humber to London, vid 
river Trent, Loughborough, Leicester, Old Union, Grand Union, 
and Grand Junction Canals, which would have been available had 
it not been that on the Grand Union Canal, about a tenth of the 
whole distance of about 250 miles, the locks will only accommodate 
a narrow canal boat of 7ft. beam, but as this canal has been 
acquired by the Grand Junction Company, its banks may possibly 
be widened to the 14ft. standard of their system. 

R. E. Coins, 

121, West George-street, Glasgow, December 7th. 





A NATIONAL INSTITUTION OF CYCLE SCIENCE. 


Sir,—Although we have many great and useful institutions in 
this country, such as the British Association for the Advancement 
of Science, the Institute of Civil Engineers, the Institute of 
Mechanical Engineers, the Institute of Electrical Engineers, the 
Institute of Marine Engineers, the Society of Arts, the Royal 
Institution of Great Britain, and many others with which our 
most eminent men are proud to be associated, I think, Sir, we have 
room for yet another, which I venture to predict will far and away 
eclipse all others from a practical, scientific, economic, humane, 
and civilising point of view. 

I will tell very briefly why I think that an institution bearing 
some such title as the ‘‘ National” or ‘* Royal Institution of Cycle 
Science,” if properly conducted, would prove to be more useful 
than any existing institution. 

During my long and protracted investigation of the fundamental 
principles relative to the economic application of horse power for 
traction purposes, which involved a most careful inquiry as to the 
why and the wherefore of almost every movement of the human 

y, | have been led to realise how insignificantly little we 
understand relative to the forces which we are continua'ly 
exerting. 

My views in reference to horse haulage are so well known that 
it is needless for me to refer to them now further than to say that 
my greatest difficulty has been from the fact that horses have been 
unable to tell me or their masters—except by their improved con- 
dition, as they have often done—whether they can do better by 
one system or another. Recently, however, I was asked if cyclists 
employ their powers to the best advantage by the present con- 
struction of bicycles, Upon investigation, I very soon saw that 
they co not, and since then I have been very truly amazed to 
find that little or nothing seems to be known from a scientific or 
mechanical point of view amongst those most directly concerned 
in making and riding bicycles. All sorts of conflicting notions 
exist relative to the forces employed by the arms and hands upon 
the handle bars. Notone with a I have discussed these forces 
seems able to define or resolve them. They seem to know that a 
large front wheel is better than a small one, but they don’t know 
exactly why; in fact some peop'e advocate small front wheels, 
claiming at the same time that there is no mechanical disadvantage. 
Since all these and thousands of other forces are perfectly soluble, 
and having such an army of robust and thoroughly capable cyclists 
in our midst, what I contend is that, if these could be mentally as 
wellas physically trained to thoroughly understand the unbendable 
but beautiful laws of nature, and since every man can practically 
test every theory propounded, then I say practice and theory would 
go hand in hand so effectually that the sound information thus 
gained would redound with honour and glory to the cycling cause, 
because such knowledge would be spread in every conceivable 
direction for the benefit of the financial, humane, scientific, and 
commercial interests of the world. It would also affect the com- 
fort and well-being of every civilised country in existence. The 
brilliant prospects of such an institution as the one proposed can 
scarcely be over-estimated. 

One needs only to reflect and think of the enormous extent to 
which this and other nations were ‘‘gulled” and ‘‘ hoodwinked ” 
by the “ Georgia Magnet” or the so-called ‘‘ Magnetic Lady,” 
whose feats I easily duplicated, and resolved every force, thus 
proving how shamefully little men know about the forces which 
they themselves exert. It is evidently true that very little more 
seems to be known relative to the forces employed in cycling. 

I shall be glad to know the opinion of others in reference to an 
institution, or to discuss any point re the application of force with 
any of your readers. T. H. Brice. 

8, Bloomsbury-place, London, W.C., December 2nd. 





SNODLAND BRIDGE. 


Srr,—I see another letter ve the above in your last issue of the 
4th inst., from a person signing himself ‘‘C. P.,” and his letter is 
full of sweeping assertions, some of which are not correct. For 
instance, he says the vertical bars to the handrailing are }in., 
whereas they are #in. square, supported by three 2in. by in. 
horizontals, carried by 24in. by 2}in. by gin. T standards. Again, 
I did give an alternative design of the bowstring, if it should be 
required. 

Plenty of detail was given on drawings of the tubes, quite suffi- 
cient for anybody to tender to, as many did. My price of £13 
per ton was a price tendered to me by first-class engineers. This 
does not include fixing. 

In regard to painting, I have allowed for three coats when 
erected, over the two first coats at the works, at 2s. 6d. a coat, 
which by his own showing is ample. But how ‘‘C. P.” has got 
his information of my prices, &c., I am at a loss to understand. 
And I further consider that when a man makes a lot of assertions 
in the way ‘‘C. P.” has done, he ought to sign his name in full. 
It seems to me a proceeding not on the lines of fair play. I leave 
to others to deal with the “injustice” that ‘“‘C. P.” says has been 
meted out by the judge and the Snodland Board, &c. 

For myself, I may say that I care nothing for ‘‘C. P.’s” criti- 
cism, as I have for the last twenty years designed, manufactured, 
and erected too many large bridges, roofs, and other structures, 
and quite well know what is required. HENRY WOODHOUSE. 

Prince Arthur Chambers, 19, Sir Thomas-street, 

Liverpool, December 7th. 

Sir,—In paragraph 11 of my letter of December Ist, on the 
above, ‘‘these steel tubes’’ should have been written, ‘‘ the steel 
tubes,” the paragraph not being intended to apply to the steel 
cylinders, C. P. 

Westminster, S.W., December 8th. 


[We can publish no more letters on this subject.—Ep. E.] 





SERPOLLET MOTOR BOILER. 


Srr,—As many of our engineering friends have been inquiring 
for this boiler, may I call their attention to the following patents 
upon the subject? It must be clearly understood that the Ser- 
pollet boiler is an injection boiler—-that is, it depends on the pump 
for its action :—J. Perkins, 1822 ; Gilman, 1824 ; Raddaty, 1825; 
Perkins, 1827; McCurdys, 1838 ; Armstrong, 1848 ; Belleville, 1852; 
Hyde, 1852; Duncans, 1853; Perkins, 1855; Hediard, 1857 ; 
Scott, 1857; Benson, 1858; Carrs, 1859; Dr. Grimaldi, 1860; 
Sautter, 1860; Grimaldi, 1861; Brown, 1865; Thayers, 1865; 
Rommingers, 1865 ; Sturgeons, 1865; Goulds, 1867; Mitchels, 


1867. HENRY SPORTON. 
Glen Works, Enfield, November 30th. 





BRITISH AND FOREIGN NAVIES. 

Sir,—The articles published in THE ENGINEER of the 13th and 
20th inst. on the relative strength of the British and foreign 
navies are interesting, and to a certain extent reassuring. But 
how far are the conclusions to be drawn from their contents likely 
to be influenced by a decree signed by the German Emperor, at 
Meppen, on the 27th of last month, authorising the use for 
vessels of the German Navy of quick-firing guns of 18 cm,, 21 cm., 
and 24 cm. calibre? ‘T'wo new ironclads are to be armed each with 
four of the 24 cm. guns, and six cruisers are to ca each two of 
the 21 cm. guns. See Rheinisch-Westphitlisches Zeitung of the 12th 
or 13th of the present month. REFLEX. 

London, December 13th. 








INSTITUTE OF MARINE ENGINEERS. 


On Friday night last, Sir Edwyn Sandys Dawes, K.C.M.G., 
delivered his presidential address to the members of the Institute 
of Marine Engineers, at the Town Hall, Stratford. Sir Edwyn 
Dawes said that the marine engineer might be said to have existed 
from the time when the first mechanism was applied to the 

ropulsion of vessels, whether by oars or masts, yards, and sails, 
Put his special work dated from the introduction of machinery 
impelled by steam, about a century ago. Scotland and the United 
States —the Clyde and the Hudson— were the first cradles of 
the craft, and with her craftsmen Scotland in earlier days largely 
manned the marine engineering of the world and educated its 
marine engineers. The sufficiency in number and efficiency in 
physical and mental power of our marine engineers were essential 
—first, in the naval defences and commercial development of 
the Empire ; secondly, in the intercommunication between Great 
Britain and her Colonies ; and thirdly, the importation of food for 
the increasing population of our islands and the raw material 
needed for our industries. Never in the history of England had 
the nation more consistently demanded that the strength of our 
naval forces be increased in proportion to the growing require- 
ments of our commerce and expanding Empire. This demand, 
which made for peace as well as security, might be regarded as 
distinctiy emanating from the people, and indicating their percep- 
tion of the seriousness of any naval weakness. Our modern war- 
ship, whether ironclad, cruiser, or torpedo boat, was a mass of 
machinery—not only the propulsion, but the steering, lighting, 
pumping, anchoring, and ventilating of the ship, with the manipu- 
lation of the heavy guns, more or less appertained to the duties of 
the marine engineering staff, whose professional acquirements 
were indispensable, whether in conflicts with the elements or tho 
enemy. In these emergencies success depended not only on the 
courage and efficiency of those on deck, but equally on those 
below and unseen, who had, with a cool head and a strong heart, 
to remain at their posts, obediently and intelligently regulating 
and controlling the complicated machinery upon which the 
movements of the ship depend. Marine engineering as a distinct 
science could hardly be dated earlier than 1838, when the first 
steam vessel crossed the Atlantic. Our population was about two 
and a half times as large as it was when England was last engaged 
in a naval war; we were now dependent upon foreign countries 
for considerably more than half our food supplies, whilst, directly 
and indirectly, the industries of our people, in somewhat the same 
proportion, were dependent upon our external commerce. Statis- 
ticians informed us that we seldom had more than two or three 
months’ supply of food in the country, and consequently, if by 
any political complications the useful work of cargo steamers 
of bringing in fresh supplies of food and exchanging mann- 
factured products were stopped, the condition of the people 
would be too terrible to contemplate, for our large population 
would then become a source of weakness instead of strength. Such 
a contingency, however, had to be kept prominently in mind, and, 
looking to the fact that our marine engineers formed so important 
a factor in its consideration, the question was clearly one that was 
not irrelevant to the present occasion, and one which should be 
thoughtfully discussed in time of peace, instead of being left to the 
panic which would inevitably arise were we to be involved in a 
great maritime war. Appreciating the extreme danger, we had 
taken, and were continuing to take, extraordinary measures to in- 
crease our Navy, and the annual expenditure under this head, 
which might be termed national insurance, now exceeded 18 
millions a year. Notwithstanding this heavy expenditure, how- 
ever, and even the addition of further millions in the 
same direction, the fact remained that the late Admiral 
Sir George Tryon and other competent naval authorities had 
clearly demonstrated that it would not be possible with any navy, 
however strong, to prevent the capture or destruction of many of 
our merchant ships. He agreed entirely that in the event of war 
it would be the duty and the interest of the nation, on carefully- 
thought-out and well-defined conditions, to assume the “ war 
risks” connected with our commerce, and thus conserve our mari- 
time interests. The responsibility, and even the cost might be very 
great, but in comparison with the sufferings arising from an in- 
sufficiency of food for the people, the stoppage of their industries, 
and the loss of our carrying trade, they would be insignificant. 
He hoped that the members of the Institute of Marine Engineers 
might regard the question as coming within the scope of their 
deliberations. The Government had at its disposal ample means for 
obtaining information, and a smal] committee of members of the 
Admiralty, of shipowners representing liners and cargo steamers, 
and of underwriters at Lloyd’s, if appointed to consider and 
recommend what measures should be adopted in event of war, 
would be useful in the highest degree. 

On the motion of Mr. A. J. Durston, C.B , Engineer-in-Chief to 
the Navy, a vote of thanks was accorded to the President, who 
said his remarks were addressed to his brethren in the Royal Navy 
as well as the merchant service. A largely-attented conversazione 
was held after the delivery of the address. Some interesting 
exhibits, comprising specimens of electric welding by Thompson's 
method, students drawings, and framed photographs relating to 
the z-rays were kindly lent. Mr. James Wimshurst made some 
interesting electrical experiments, and showed an indicator for 
observing the angle of heel of a ship when in a seaway. 








A FRESH DEVELOPMENT IN CONNECTION WITH COLLIERY STRIKES. 
—The strike of 1200 men and boys at the Wharnecliffe Silkstone 
Colliery, between Sheffield and Barnsley, opens up a new kind of 
warfare in connection with collierly strikes. Owing to the low price 
of fuel, and the difficulties which have for some time attended the 
sale of thin-seam coal, the management gave notice to 212 men 
and boys employed in the East Parkgate Seam, and closed the 
same. The miners employed in other seams belonging to the same 
company protested, and urged that the firm had ulterior objects in 
view, and finally balloted in favour of leaving work. The result of 
the voting was made known to the Council of the Miners’ Associa- 
tion, who gave the men permission to appeal to the various miners’ 
lodges throughout the country as to whether they should tender 
their notices and leave work. The answer was in the affirmative, 
and the men tendered fourteen days’ notice and left work on 
Tuesday, thus practically closing one of the largest pits in 
South Yorkshire. The management have issued a notice stating 
that of the 212 men discharged eighty-one have found work in 
other seams, twenty-nine have otained work at other pits, and work 
can be found for others, which will reduce those out of work to 
twenty-one. The strike, it is said, will cost the Miners’ Association 
£1000 per week. It will tend to impoverish the district, and 
may be of some duration, inasmuch as it is stated the owners 
will be financially assisted from the coffers of the Coal Masters’ 
Association. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—GEROLD AND Co., Vienna. ; 
CHINA.—KELLY AND Wa sn, Lp., Shanghai and Hong Kong. 
RANCE.—BoyvEav AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
[NDIA.—A. J. ComMBRIDGE AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
TALY.—LOESCHER AND Co., 807, Corso, Rome. 
Bocca Feres, Turin. 
JAPAN.—KELLY AND Wa.su, Lp., Yokohama. 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—GorDon AND Gortcu, Long-street, Capetown. 
R, A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Juta anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON AND Gotcu, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 862, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
OCANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
SusscripTion News Co, Chicago. 
STRAITS SETTLEMENTS.—KE iy anv Watsu, Lp., Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and in order 
that answers received by us may be forwarded to No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tox Enouverr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 

REPLIES. 

H. C. J.—The figures we give are official. 
certainly not ours. 

J. B. (Leeds.)—All the steam road carriages you name have been fully 
illustrated and described within the last year or two in our pages. 

G. D. B. (Helensburg.)—The only rear-wheel brake that we have heard of 
is Turton’s, now being exhibited at the Crystal Palace. 

Anxious.—We have no doubt that you can obtain all available information 
by applying by letter to the Secretary, Marine Department, Board of 
Trade, Whitehall. 

W. J. H.—You can obtain full imformation by applying at any of H.M. 
Dockyards. Any one who has served a regular apprenticeship as a 
fitter, coppersmith, &c., is eligible as engine-room artificer. 

P. R.—This point was decided thus in the case of Mathers v. Green : 
‘When a patent is granted to two or more persons, each may use the 





If there is an error it is 


invention without being liable to account to the other.” L. Rep. 1 Ch. 
Ap., p. 29. < 
H.—Feathering paddles act vertically as you suggest. See Bourne's 


“Treatise on the Steam Engine ;” for a very beautiful diagram 
illustrating this. Two sets of paddles have been tried, notably in the 
channel steamer Bessemer ; they turned out a total failure. ; 

F. R. E.—We have not the least idea how many miles of machine belting 
are sold every year, nor do we think it possible to arrive at the number. 
It is extremely improbable that makers of machine belting would give 
the public the requisite information. 

J.C. 8.—(1) There is no fixed relation between light and heat, you can have 
either without the other. We advise you to some good work on 
physics, such, for example, as Ganot's. (2) Réntgen rays have no 
effect of any kind, so far as is known, on the human ly. 

8. P. (Whitchurch.)—The best plan is to send the boy to some good 
college or technical school, such, for example, as the City of London 
Technical College, Finsbury, or the Technical College in Southampton, 
for a couple of years, and then when he is seventeen apprentice him to 
some good firm of mechanical engineers. 

A. C. C. (Harburton-road.)—There is no special book on arched rib roofs. 
You will find examples described in the ‘‘ Transactions” of the Institu- 
tion of Civil Engineers and the Society of Engineers, and in such 
books as ‘‘ Examples of Iron Roofs,” by Mr. A. T. Walmisley, published 
by Messrs. Spon. ; 

Scotus (Eyemouth.).—The quantity of water passing down your mill race 
represents about 20-horse power on a good wheel, such as yours seems 
to be. We fancy, however, that there must be some error in your 
figures, as your wheel does not appear to have either speed or bucket 
capacity enough to take all the water coming down the race. We 
have no doubt, however, that a good 14 brake horse-power oil engine 
will do as much work as one of your wheels. 

F. C. F. (Ashton-on-Mersey.)—According to 'Farey, Watt's experiments 
on the power of horses were made about 1784, but they were not pub- 
lished at the time. The subject is fully discussed in Farey’s work on 
the steam engine, published in 1827, page 438, where several references 
are given. He says that the first published reference to Boulton and 
Watt's standard appeared in the Edinburgh Review, vol. 13, but that 
Watt afterwards dealt with the matter in his annotations to Sir John 
Robison’s “System of Mechanical Philosophy, 1822.” Farey is an 
excellent authority, and was personally acquainted with Watt. 
Several experiments on the strength of horses had been made before 
Watt's time, and an account of these may be found in Olinthus 
Gregory's ‘“‘Mechanics,” second edition, 1807, vol. 2, page 68. It is 
curious to find on page 76 the following passage :—‘‘ What is called 
‘horse-power’ is of so fluctuating and indefinite a nature that it is 
perfectly ridiculous to assume it as acommon measure by which the 
force of steam engines and other machines should be appreciated.” 
It would appear from this that Boulton and Watt's stan , which, 
however, is not specially referred to, was not generally accepted at 


that time. 
INQUIRIES. 


STEEL PEN MACHINERY. 
S1r,—I shall be glad to be put in communication with any firm making 
steel pen machinery. F. K. 
Odessa, December Ist. 


DAVIS'S LOOSE PULLEY. 
Sir,—We shall be obliged to any reader for the address of makers of 
this pulley. E. L. 
Greenock, December 8th. 


HORSESHOE PERMANENT MAGNETS. 
Srr,—Would any correspondent tell me who in this country are manu- 
facturers of horseshoe magnets for taking pieces of iron from — 
seeds ? N. 
Queen Victoria-street, December 7th. 








MEETINGS NEXT WEEK. 

Society or Arts.—Wednesday, December 16th, at 8 p.m.: Paper, ‘‘ The 
Chamber Music of Purcell, Handel, and Bach,” by M. Arnold Dolmetsch. 

THE INSTITUTION OF JUNIOR ENGINEERS.—Friday, December 18th, at 
8 p.m.: Paper, ‘Electric Central Station Working,” by Mr. P.; W. 
McDougall, A.I.E.E. 

INSTITUTE OF MARINE ENGINEERS.—Monday, December 14th, at 8 p.m.: 
Paper to be read, “‘The Bearings of the Marine Engine,” by Mr. J. 
Dewrance, member. 

CrystaL PaLace.—Wednesday, December 16th, at 8 p.m.: Course of 
Victorian Era Lectures, ‘‘The Queen’s Army and Navy,” by Mr. T. 
Miller Maguire, LL.D. 

Donpee INSTITUTE OF ARCHITECTURE, SCIENCE, AND ArRT.—Thursday, 
December 17th, at 8 p.m.: Lecture, ‘‘A Gothic Renaissance,” by 


Mr. Alexander M’Gibbon, A.R.I.B.A., Honorary President of Arch. 
Assoc., Glasgow. The President, Mr. Leslie Ower, F.R.I.B.A., in the 
chair. 


Roya Meteoro.tocicat Socirety.—Wednesday, December 16th, at 
8 p.m.: Papers to be read, ‘‘An Attempt to determine Velocity Equiva- 
lents of Wind Forces estimated by Beaufort’s Scale,” by Mr. Richard H. 
Curtis, F.R. Met. Soc. ‘‘The Winter Climate of Egypt,” by Mr. H. E. 
Leigh Canney, M.D., F.R. Met. Soc. 
SELF-PROPELLED TRAFFIC ASSOCIATION, LIVERPOOL AND District CENTRE. 
—Tuesday, December 15th, at 8 p.m.: Paper, ‘An Improved Method of 
Utilising Canals for Traffic, with special reference to the Canals of 
Lancashire and Yorkshire,” by Messrs. Wm. B. Cook and Frederick 
Willoughby. 
Tue InstiTtuTION OF MininG AND METALLURGY.—Wednesday, Decem- 
ber 16th, at 8 p.m.: Papers to be read and discussed, ‘‘ On the Drilling of 
the Bezuidenvi'le Borehole, near Johannesburg,” by Mr. John A. 
Chalmers, M. Inst. M.M. ‘‘ Notes on the Treatment of the Gold Ores of 
the Guanaco Mineral District, Desert of Atacama, Chili,” by Mr. G. M. 
Barber, M. Inst. M.M. 
Tue InstiTUTION oF CiviL ENGINEERS.—Tuesday, December 15th, at 
8 p.m.: Papers to be discussed, ‘‘ Tipping and Screening Coal,” by Mr. 
James Rigg. ‘The Surface Plant at Kirkby Colliery,” by Mr. Thos. 
Gillott, M. Inst. C.E. Paper to be read, ‘‘ Steel Skeleton Construction in 
Chicago,” by Mr. E. C. Shankland, M. Inst. C.E. Friday, December 
18th, at 8 p.m.: Paper to be read, “‘ Wells and Well Sinking,” by Mr. 
John W. Kitchen, Stud. Inst. C.E. 
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A CURIOUS STRIKE. 
A REMARKABLE strike has been in progress for twelve 
or thirteen weeks at the works of Messrs. Gwynne and 
Co., Brook-street, Holborn. The facts are very simple ; 
but simple as they are, they serve to illustrate clearly 
the peculiar mental forces that guide certain groups or 








types of men in their progress through life. We have 
had occasion ere now to say that sentiment plays a most 
important part in labour disputes. We might.go further, 
i say that it works for evil in all disputes of every 
kind, even in the national quarrels which culminate in 
disastrous wars. But few strikes have taken place in 
which sentiment has played a more important part than 
it has done in this of which we write. Strikes usually 
take place because men do not get wages enough, or 
because someone whom the men do not like does some- 
thing to which they object. The strike at Messrs. 
Gwynne’s has nothing to do with such matters. It arose 
because, in an evil hour, the firm raised, without solicita- 
tion, the wages of a leading man two shillings a week. 
The firm had a very good man in the pattern shop. As 
work has increased, Messrs. Gwynne put more men on, 
and this increased the responsibility of this leading hand. 
Spontaneously, in recognition of this fact, they raised his 
pay two shillings a week. It does not appear that he 
had asked for the rise, or that he was discontented with 
the forty shillings a week which he had hitherto earned. 
No sooner, however, had his pay been augmented than 
all the other hands in the shop demanded a similar rise, 
and the leading man himself determined, we suppose, to 
assert his position, put in a claim for forty-five shil- 
lings a week. The firm saw no reason to concede these 
demands, and the patternmakers turned out in a body. 

At the time the demand was made, it so happened that 
one of the principal partners was on the point of leaving 
London. The men were asked to wait a fortnight until 
he returned, when their request would be fully con- 
sidered. Their notice terminated two days after he left 
town. They stubbornly refused to wait. ‘The manager in 
the absence of the principal, conceded the rise asked for 
under protest. It is not necessary to follow the further 
progress of events in minute detail. Some: inquiries set 
on foot brought out the fact that, by the rules of the 
Amalgamated Society of Engineers, the leading hand was 
liable to be fined for every non-society man he took on. 
Messrs. Gwynne have, we believe, always employed 
union or non-union men indifferently. Under the circum- 
stances he got his notice, but later on he was given the 
option of remaining in a subordinate position. A non- 
union foreman was engaged, and the strike followed. 
There is every reason to think that the whole transaction 
was distastefnl to many of the men. It is, of course, an 
old story that the executive care little or nothing for 
such things; yet the men who turned out must be held 
responsible for their own actions. It is by no means 
easy to understand at first why this strike took place. 
Messrs. Gwynne paid the full London rates. The whole 
cause of offence seems to have been that they raised the 
pay of one man, as we have said, two shillings a week. 
They did this because they thought that he was a better 
man than his fellows in the patternmakers’ shop. The 
only explanation of the matter is that a sentimental 
grievance was established. Why should one man earn 
more than his fellows? There is no rational explanation 
whatever that we can see. 

The strike being resolved on, the executive determined 
to carry it out to the bitter end. All the hands were 
called out in pursuance of a resolution that the engineering 
department of Messrs. Gwynne’s should cease work until 
the patternmakers were reinstated, and also the leading 
hand reappointed foreman of that department. Messrs, 
Gwynne refused to give way, and proceeded to engage 
non-union hands. Then the setting of pickets, and the 
issue of strike literature. in the form of a series of 
leaflets, began. Some of these lie before us, and remark- 
able as they are in some respects, they are not notable 
for their regard for truth. One of them, addressed to 
‘* Fellow Workmen,” goes on to say, ‘‘ In ‘consequence of 
the garbled statement in the Press we address this note 
to you to put you in possession of the true facts of the 
dispute.” ‘*The strike commenced,” we are next told, 
‘‘with the patternmakers’ demand for an advance of 
wages.” Not one syllable is said concerning the crucial 
point of the whole affair. The circular is silent as to the 
reason why the patternmakers asked for more than the 
regular London rate. Possibly it was felt by the 
executive that the less said on this subject the better. 
To pay a foreman a little more than his fellows might be 
@ grievance in Messrs. Gwynne’s shops. It did not follow 
that it could be a grievance elsewhere. It is reasonable 
enough that the Society should take umbrage at the fact 
that Messrs. Gwynne determined to carry on their works, 
advertised for and obtained non-union hands. But that, 
after all, is a contingency to which unions of all kinds are 
liable. At any moment employers may decline to have 
their shops run by a union executive; and it appears that 
the circunastance that the Free Labour executive have 
helped Messrs. Gwynne is a peculiar aggravation of the 
firm’s original offence. 

The patternmakers were very unwise to turn out. They 
are yet more unwise to remain out. In point of fact, 
however, the greatest folly of all is that the men suffer 
themselves to be controlled in this matter by their 
branch executive. A certain number of the strikers are 
employed as pickets. Others, no doubt, have obtained 
work elsewhere, after much trouble and loss of time and 
money. As for Messrs. Gwynne, beyond a certain 
amount of annoyance caused by the picketing to which 
they are subjected, it would seem that they are 
unaffected. The circular issued “on behalf of the 
Committee” tells ‘‘ Fellow-workmen” that “‘ The work 
of the firm appears to be almost at a standstill—castings 
coming in, no work going out, with big expenses running, 
and working overtime to obtain these magnificent results.” 
It seems to be a pity that the executive is so badly in- 
formed. We recently visited the works and found them 
in full operation. It is impossible to reconcile what we 
saw with the statements published by the executive. We 
are very reluctant to think that those responsible for the 
leaflets would willingly make untruthful statements to 
deceive their fellow workmen. But bad as deliberate 
deception would be, it is after all little worse than the 





ignorance of what is really taking place shown by those 
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on whom the “ Fellow-workmen” have to rely for in- 
formation. 

We think we have said enough to establish the ex- 
ceptional character of the strike. Much more might, of 
course, be written about it. We might dwell on various 
aspects of trades unionism and its velations to human 
nature, were it necessary. The salient facts we have 
placed before our readers, who will readily draw their own 
deductions. For the employer the most obvious lesson 
is that merit should never, under any circumstances, be 
recognised or rewarded ; that is against the rules of the 
Amalgamated Society of Engineers. As to the philo- 
sopher and student of mankind, he will find in the whole 
transaction but another instance of human folly. The 
fact that the number of individuals concerned is small 
will in no degree diminish the importance of the transac- 
tion in hiseyes. Hx wno disce omnes. 


ENGINE PUZZLES. 

From time to time puzzling statements connected with 
steam engines, and indeed with machinery of various kinds, 
are made in the correspondence columns of this and other 
journals. They are the subject of conversation among 
engineers. Indeed, the chances are that none of our 
readers who have had to do in any way with machinery 
has failed to hear statements, always said to be quite true, 
which are of the most baftling and perplexing nature. It 
generally turns out, however, that the solution of the 
difficulty lies close to hand. We fail to discover it only 
because we make assumptions which are not warranted 
by facts. Precisely the same thing occurs in almost all 
the affairs of daily life. We jump at conclusions; we 
are biassed by our own notions of right and wrong, this 
way and that; and worst of all. we are misled by our 
experience. Experience may be the foundation of all 
knowledge, but the experience of every man must be 
limited, and when a limited experience is combined with 
considerable powers of drawing analogies, puzzles are 
certain to crop up. A useful lesson may be drawn, how- 
ever, from some of these puzzles, and as they are often 
amusing as well as instructive, we may mention one or 
two to point a moral. 

A large compound tandem horizontal engine developed 
a most serious and aggravating knock. Everything pos- 
sible was done to locate the knock. Four marine en- 
gineers, all holding Board of Trade certificates as chiefs, 
had tried to discover, not the cause alone, but the place. 
There was no agreement. One said it was a loose piston, 
another a jumping steam valve, a third hypothesis was 
water in the cylinder. The engine was taken down, care- 
fully examined, put in perfect repair; brasses set on a 
gin. wire, and soon. The engine started with as bad 
a knock-as ever. Now it so happened that the engineer- 
in-chief, being a very busy man, had taken the word of 
his subordinates throughout that all was right. The con- 
tinuance of the thump induced him to examine the 
engine for himself. He had it opened out a second time, 
and found that the high-pressure cylinder liner had 
worked loose, played about a fourth of an inch backward 
and forward in the cylinder, and so produced the knock 
as it struck at each end. The liner was secured, 
and the knock ceased. Here the puzzle existed 
because all the known sources of knock had been 
examined and found wanting. It was against all 
experience that a liner should work loose. It is a very 
exceptional accident; and sono one thought of examining 
the liner. The chief engineer’s experience led him to 
place perfect confidence in the foreman who had taken 
the engine to pieces. But the very fact that-the process 
of elimination as applied to causes had been carried 
apparently to the last extreme, led the chief to examine 
with critical minuteness the insides of the cylinders, and 
then he detected the fact that the liner had moved away 
fromone end. Here all experience was against the move- 
ment of the liner, and his knowledge was acquired, so to 
speak, in spite of experience. Other puzzles occur 
simply because the inquiry into their cause is not 
sufficiently ample, far reaching, and minute. An 
amusing case in point was supplied by a United States 
monitor several years ago. Her engines, of the old non- 
compound horizontal type, working at about 35 lb. 
pressure, had performed very well during a short cruise. 
They were overhauled at the end of it, requiring little or 
nothing in the way of repairs; and a few alterations 
were made in the hand rail round the starting platform. 
She went to sea again, and quickly returned. It was 
impossible to get a vacuum of more than Qin. or 10in. 
A complete overhaul took place, air-pump buckets drawn, 
foot valves examined, &c., without avail. We are afraid 
to say how many thousand dollars were spent searching 
for the means of improving the vacuum without effect. 
One day a fitter chanced to move a bit of oilcloth or 
matting on the platform, which was over the jet condenser, 
and discovered at once the cause of all the trouble. A bolt 
securing a hand rail stanchion bracket had been taken out, 
the mat had been replaced, and there was a hole left open, 
more than an inch in diameter, and covered only by the 
mat. The air rushed through this into the condenser 
and spoiled the vacuum. A rivet was put into the hole, 
and the vacuum was subsequently all that could be 
desired. Here it is clear that the trouble arose from the 
want of care in investigating the engines, and searching 
for leaks. In a word, the examination for diagnosis was 
not sufficiently thorough. 

A third case came under our notice several years ago, 
and possessed unusual interest, as showing how experience 
may mislead, A firm of millers put down a horizontal 
single-cylinder jet condensing engine. It gave great 
satisfaction. The vacuum was usually about 23in. to 2din., 
according to the state of the barometer. The condensing 
water was taken from a small river through about 150ft. 
of 4in. piping. by the suction of the condenser, the con- 
denser not being more than 5ft. or 6ft. above the level 
of the water. The engine was so satisfactory that the 
firm ordered another as their business increased, from the 
same makers; and it was put up in the same engine house, 
which had been constructed to take two. The second 





engine was like the first—in fact, they were built off the 
same patterns. But the second condenser could only 
carry about 13in. of vacuum. The millowners spent a 
great deal of money in improving the water service to the 
condenser, &c., without avail; and, finally, contemplat- 
ing spending a couple of hundred pounds on a new con- 
denser, applied to us before doing so. Inquiry proved 
that the only fault was the bad vacuum. The consump- 
tion of coal did not seem to be greater with the new than 
with the old engine. Our advice was very brief, ‘ Trans- 
pose the vacuum gauges on No. 1 and No. 2.” It was 
done, and the puzzle vanished. The gauge on No. 2 
engine was nearly 13in. wrong. Here again we have a 
case where experience misled. The millowners had no 
notion that gauges were ever more than a very small 
amount in error. They believed their vacuum gauge, and 
it told a lie. 

Within the last few weeks our correspondence columns 
have contained certain most suggestive letters under the 
head *‘ A Diagram Puzzle.” It will be remembered that 
a Scotch correspondent, writing over the nom de plume 
‘Trip Gear,” gave two indicator diagrams of a very 
bewildering character, and asked for an explanation of 
the cause. The replies he received were for the most part 
as bewildering as the orginal problem. Even Mr. Wade, 
who hit on the truth, seemed to have doubted that he 
was right at the last moment, he put the explanation in 
such a half-hearted way. It turns out that the piston 
leaked at mid-stroke because the cylinder had worn some- 
what about the middle, and the piston rings were jammed. 
This is one of the most instructive cases it is possible 
to mention. We have been at the trouble of inquiring 
further into the facts, and “‘ Trip Gear,” a gentleman of 
very large experience, has given us all the information we 
possess without stint. In the first place, we see that a 
vertical tandem engine, with special hard cast iron liners, 
ean ‘‘barrel’’ in the course of three or four years, 
to a very considerable extent; the cylinder, about 28in. 
diameter, is more than }in. larger in the middle than at 
the ends. Nothing of the kind was anticipated in a 
vertical engine. In the second place, the piston rings 
were jambed, but not very hard. This could not have 
occurred if the rings had been made accurately to tem- 
plate. They were a very little too broad. The ring clamp 
used for putting the piston into the cylinder set the 
springs in easily enough ; but the rings were too tight to 
be set out by the piston springs. Here we have a case 
where the puzzle was contained in the fact that there 
were more ways than one of explaining the peculiarity of 
the diagram ; but the real reason was that each sugges- 
tion of a cause was stopped by a definite answer elimi- 
nating that cause. Thus it was suggested that the 
indicator pipes were in fault—that was shown not to be 
the case; or that the valves leaked ; but the valves had 
only just been new faced. The engine had indeed been 
thoroughly overhauled ; and we were assured that they 
could not leak. The hypothesis that the piston leaked 
was refuted by the circumstance that it had just been 
supplied with new piston rings, and so on. Inquiry was 
baitied at every step; all the while the new packing of 
the piston was the cause of the trouble. 

The lesson taught by all these things is one that the 
young engineer especially should take to heart — be 
thorough. When a difficulty crops up, a puzzle in its 
nature, he may rest assured that it can only puzzle a 
competent, experienced man because all the facts are 
not before him. The engineer called in to make a 
diagnosis cannot be too careful to render his inquiry 
all-searching and complete. The tendency in the present 
day is to be quick, and brilliant, and showy. Our 
readers, particularly our student readers, may rest 
assured that no real progress can be made without taking 
pains to get not only at the truth about any and every 
question which meets them in the practice of their pro- 
fession, but in getting at the whole truth. They will 
find that the difference between the man at the top of 
the profession and the man at the bottom mainly lies 
in this. 


THE LONDON DOCK COMPANIES AND SHIPOWNERS. 


WHEN writing under the above heading in our issue for 
June 12th last, we sketched briefly the circumstances 
under which a dispute had arisen as to the terms upon 
which shipping operations could be carried on in the London 
docks. We took that opportunity to point out the danger 
to which the proprietors of the latter might expose them- 
selves should the shipowners determine upon taking 
measures to relieve themselves from dependence upon the 
accommodation the docks afforded. In a subsequent 
article under date of August 21st, dealing with the pro- 
posed wharfage of the lower Thames, we gave details as 
to one of these threatened dangers, and we now learn 
that—as may be presumed, from apprehension of this— 
the Joint Committee of the London Docks has so far 
modified its terms that the London shipping trade has 
consented to accept them, and has so brought the dispute 
toanend. Between what the shipowners claimed and 
those modified terms there remained, we have been in- 
formed, so small a margin of difference, that it was not 
thought worth while to hold out further. That the diffi- 
culties which at one time threatened an increase of 
freights to and from the Thames, varying from 2s. to 4s. 
the ton, have been overcome, will certainly be welcomed 
by all well-wishers to the trade of this port. 

But there yet remains a question as to whether the 
dock companies, having aroused a spirit adverse to their 
monopoly, have succeeded in completely allaying it by 
their tardy surrender. In our second article to which 
reference has above been made, we gave details as to 
certain proposals at that time under consideration. We 
stated that the Peninsular and Oriental Steam Navigation 
Company had acquired riverside land in the neighbour- 
hood of Tilbury, on which it was preparing to build an 
extended line of wharfage for the accommodation of its 
vessels. We have been assured that at the time that the 
Joint Dock Committee struck its flag to the shipowners’ 





demands, the plans of every detail for this work had been 
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fully prepared. Had the surrender been delayed but q 
few days longer, the work of construction would have 
been commenced. As matters now stand, however, the 
P. and O. Company does not contemplate further action 
But it clings tenaciously to the lever with which the 
recent victory has been gained, and we learn has refused 
offers for the purchase of the land acquired by it that, if 
accepted, would have given it a margin of profit on the 
purchase money paid. It may be concluded, we believe 
that should the dock companies at any future time again 
show an inclination to disturb the arrangements just con. 
cluded, the scheme contemplated by the P. and O. (om. 
pany would at once be proceeded with. 

When writing on August 21st, we dealt with a further 
matter with which this dock dispute was concerned. We 
made it known that the P. and O. Company had not 
been alone in the scheme for constructing wharfage 
in the lower Thames, and were able to give some details 
as to the proceedings of other parties with respect to 
the acquirement of riverside lands. As to what may be 
contemplated by these under the changed aspects the 
question has now assumed we cannot profess to have 
knowledge. Rumours, of which we cannot guarantee the 
correctness, point, however, to the possible non-abandon- 
ment of their share of this proposed wharfage scheme, 
The fact that since the docks dispute came fo an end an 
offer had been received by the P. and O. Company for the 
land possessed by it, and that this offer was in excess of 
the price—£18,000—paid by the company, would seem 
to indicate an intention of utilising the land for some 
exceptional purpose. It is scarcely a strained inference 
from this that the parties who, as we have said, have 
acquired other land rights in the same neighbourhood, 
should desire to add to these this particularly eligible site. 
We may say that we know that this has been regarded by 
the parties indicated as affording particular facilities for 
the construction of a dry dock in connection with their 
wharfage scheme, and we shall feel no surprise if the 
dock companies should even yet have to meet the com- 
petition of wharves down the river. 

The question as to whether all the conditions that 
prevail in the lower reaches of the Thames would admit 
of shipping operations being carried on at open wharfage 
is one as to which there may be, and is, we believe, much 
difference of opinion. We have beard it argued that the 
exposed position of these reaches and the strength of the 
tides must make such operations at all times of much 
difficulty and of possible danger. But experience at 
other places has demonstrated that these obstacles may 
be met and overcome. In the case of the P. and 0, 
Company there has been a special experience. Its 
magnificent boats customarily load and unload at river- 
side wharves in the Hooghly, and great as is the strength 
of the tide in the Thames, we cannot conceive that this 
at all nearly approaches the force with which the diurnal 
bore wave rushes up the stream towards Calcutta. We 
have never heard of accidents resulting there from this 
cause, and conclude therefrom that the experienced 
officers of the P. and O. Company do not apprehend 
their possible occurrence in the Thames. Other experi- 
ences nearer home confirm this view. At Antwerp, we 
believe, the docks have almost been entirely abandoned 
for riverside wharves, and at other places further like 
experience has been gained. No one, we think, would 
desire to see our existing docks abandoned; but it is 
pretty evident that the proprietors of these might incur 
much risk of this if they should again attempt to distur) 
the arrangement now concluded with their clients, the 
shipowners. 
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WHO INVENTED THE DECIMAL SYSTEM ? 


Our French friends have all along got the credit of invent- 
ing the decimal or metric system of weights and measures. 
Before the Revolution there was no uniformity in their 
methods. On May 8th, 1790, the Academy of Sciences was 
instructed by the Constituent Assembly to devise some better 
system. A Committee of the Academy charged two of their 
number, Delambre and Méchain, with the measurement of 
an arc of the meridian between Dunkirk and Barcelona. 
From their calculations the metre, which is equal to a 
ten-millionth part of the distance between the poles and 
the equator, was made the unit of length and the base of the 
system on April 7th, 1795. The system was completed in 
1799, and made the only legal cne on November 2nd, 1801. 
Other countries, with the exception of Great Britain, 
followed the example of France. But were the French the first 
to find out that system? Itseems not. Mr. Joseph Jonas, J.P.— 
Messrs. Jonas and Colver, Continental Steel Works, Atter- 
cliffe, Sheffield—had his attention drawn to a lecture given 
by Professor A. Ernst, of the Technical High School in 
Stuttgart, where the German engineers recently held their 
their thirty-seventh annual meeting. The lecturer gave an 
historical study of the foundation of modern steam engi- 
neering, with special reference to James Watt. He gave 
extracts from publications which Mr. Jonas says have been 
long forgotten, and which he has tried in vain to procure. 
The chief of these is entitled ‘Origin and Progress of the 
Mechanical Inventions of James Watt. By James Patrick 
Muirhead, M.A. Vol. II. 1854.” The work was repub- 
lished in 1856, but in the later edition the particular letters 
bearing upon the subject are omitted. In a series of letters 
to Mr. Kirwan, Mr. De Luc, and Mr. Magellan, the idea is 
developed by James Watt. His first letter to Kirwan, of 
November, 1893, makes this very clear, his proposal being to 
start from a unit of length, to adopt as unit of weight the 
cubic unit filled with water, and to divide these by scale 
from 1 to 10,000, to weigh instead of measure all liquids, 
and to apply the weights of gases to the cubic unit of water 
“in order to be able to express by the same figure specific and 
absolute weights.” ‘“ As unit of length,” says Professor Ernst, 
“he proposes—as Huyghens had already done in 1673—the 
seconds-pendulum—the time foot—or a definite reference to 
this size. There we have the system of weights and measurcs 
as it was adopted by legislation in 1790 by the French 
National Assembly of Paris, and which on confirmation of 
the French Academy of Science, was finally introduced in 
the year 1800, with only one alteration, that instead of the 
length of the seconds-pendulum, which is dependent upon 
the geographical position, the metre was substituted as unit 
of length in order to have a standard that is supplied by, 
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and can be reproduced directly in, Nature.” Then, how got 
the idea to France? Correspondence makes that clear also. 
On November 23rd, 1783, Watt informed a Frenchman, M. de 
Luc, then living in England, that Priestley approved his 
proposals, and asked De Luc to confer with La Place about 
the matter in order to arrive at something like unanimity. 
Three years later—in 1786—Watt was himself in Paris, and 
communicated with Monge, who, like La Place, was a 
member of the Committee appointed by the Academy of 
Sciences to report upon the new system of weights and 
measures, Which they did several years later, as already 
stated. Mr. Jonas thinks it. high time that the world at 
large should know that the French are no more entitled to 
this honour of inventing the metric system than they are to 
the credit of discovering the steam engine. James Watt 
was the man, although “the French were smart enough to 
be the first to appropriate it.” The trend of scientific 
opinion in this country is towards adopting the same system, 
and it will not discourage the movement to find that it is 
not of foreign origin, either ‘‘made in France” or ‘ made 
jn Germany,” but made in Great Britain. 


SHIPBUILDING IN THE NORTH. 


Tue returns are now accumulating of the extent of the 
shipbuilding, and there are some signs that in extent of 
tonnage this will prove to be a “record year.” The Clyde 
has an output far in advance of its predecessor ; the Wear 
reports the launching of about 218,350 tons, or 1000 tons 
above its highest record hitherto; and leading firms on the 
Tyne, at West Hartlepool, and on the Mersey, will report 
enlargements of their previous records, It is not so much in 
a numerical increase that the alteration is evident. The 
tonnage of the Wear is included in about eighty-four vessels, 
so that the average is not far short of 3000 tons each, and 
there are at other ports the same features—the building of a 
few vessels of very large size, and the introduction of one or 
two novelties, such as the ‘“‘ Trunk steamers,’ which were re- 
cently launched at Stockton,andon the Wear. This increase 
in the size of the steamers is aided in one or two ports, such 
as Belfast, by the inclusion in the returns of steamers such 
as the Pennsylvania, exceeding by the dimensions of any 
vessel previously built at that port; and on the Tyne, by the 
building of the Milwaukee, and of the Cambrian at West 
Hartlepool—each of which exceeds the previous largest at 
those ports. On the Clyde, at Barrow, and on the Tyne, 
there are comprehended in the returns ‘a number of warships 
of very great size, so that the total launches of the year are, 
as we have said, likely to become a record. There is a con- 
siderable tonnage built at several ports, such as the Humber, 
in the shape of barges and small fishing vessels, but apart 
from special efforts of that kind, the shipbuilding industry 
seems concentrating itself at a few great ports ; and the Clyde, 
the Tyne, the Tees, Belfast, West Hartlepool, and Barrow 

roduce now an increasingly large ig es of the tonnage 
buils in the United Kingdom. The tendency towards the 
use of steel as the material for the useof shipbuilding is even 
more marked than it was; and now every large vessel is built 
of steel. There are other changes which show themselves 
tentatively in the returns, but which cannot be very de- 
finitely pronounced upon until they are before us in a 
complete form. 


OUR EXPANDING FOREIGN TRADE, 


Ir is true that for November the value of our exports of all 
kinds to all countries, though amounting to 184 millions 
sterling, was about one million, or 5 per cent. less than in 
November, 1895. But the value of the whole first eleven 
months of this year, amounting as it did to more than 2194 
millions, was an improvement upon the corresponding long 
period of last year of over 124 millions, or nearly 6 per cent. 
Whilst as to the imports, these, compared with last year, 
advanced by # per cent. for the single month, and by nearly 
5 per cent. for the eleven months’ period. So that our 
general trade must be considered satisfactory. Machinery 
and metals have largely contributed to this good result. The 
shipments of machinery for November advanced in value 
from £1,043,054 to £1,152,325, and for the eleven months 
from £11,329,055 to £12,536,578, or by about 10 per cent. in 
both cases. And although steam engines for the month de- 
clined a little compared with a year ago, namely, from 
£282,780 to £251,430, or 11 per cent., yet for the whole 
eleven months there was an improvement from £2,564,117 
last year, to £2,979,322 this year, or about 16 per cent. This 
new combined eleven months’ total of 15} millions sterling 
for machinery and steam engines represents a handsome, a 
gratifying, and, we are happy to know, an extending trade. 
The following manufactures show an increase in the value of 
this year’s shipments compared with last, on the month and 
on the eleven months’ periods respectively :—Fire-arms, 153 
per cent. and 75 per cent.; passenger carriages, 80 per cent. 
and 19 per cent.; trucks, 71 per cent. and 116 per cent.; 
cycles, 79 per cent. and 125 per cent. Our exports of iron 
and steel compared with last year’s increased for November 
by 18 per cent. in quantity and 9 per cent. in value, and for 
the eleven months’ by 24 per cent. in quantity and 21 per 
cent. in value—an excellent indication of the revived foreign 
demand. 








LITERATURE. 


The Intellectual Rise in Electricity. By Park BENJAMIN, 
Ph.D., LL.B. London: Longmans, Green and Co. 
1895. 

WE have read this work with a great deal of pleasure. 
The author, who is a member of the American Institute 
of Mechanical Engineers, hag struck out a new’line for 
himself, and has written a history to show how the per- 
ception of a single isolated effect by the intellect of man 
gives rise to questionings. These lead to the increase of 
knowledge, and to the gradual growth of a body of facts 
at first surrounded by mystery, which passes slowly 
away, and as the human intellect becomes more vigorous 
the knowledge of these facts becomes more accurate, until 
finally an exact science is built up, and practical use can 
be made of the knowledge so acquired. 

The idea of the author is that there has been a true 
intellectual rise in the human mind, that this rise is still 
in progress, and that the tendency is to solve mystery 
after mystery of which the human mind becomes con- 
scious. Such a line of progress the author has followed 
in the rise of the science of electricity, and he has dealt 
with it in a very fascinating manner. The work is no 
mere bare catalogue of facts, but the life history of the 











chain of human links passes like a panorama before the 
reader, beginning in the age of Homer and ending in the 
present day. The author has, so far as was possible, con- 
sulted original writings of the men whose labours he 
describes, and he takes as motto, ‘‘ Not the fact, but so 
much of the man as is in the fact.” He considers the 
subject well worthy of historical investigation, not merely 
because of its material results, but because it shows 
clearly the marvellous power of the human mind as an 
instrument of discovery capable of correcting its own 
errors. 

Beginning with the earliest discoveries of the pro- 
perties of amber, possibly by the Syrian woman spinning, 
he deals with the lodestone and its directive properties. 
He is of opinion that whatever Asiatics may have known 
of magnetic polarity, there is no trustworthy evidence 
that Europeans had the slightest acquaintance with it 
before the twelfth century of our era. He gives very 
careful consideration to the question of the origin of the 
compass, and concludes that the Chinese compass was a 
‘Chinese copy” of the European instrument. The first 
reference to it is in a work by Neckham, a monk of 
Cirencester. The magnet described was rubbed with a 
lodestone, and was then floated on water. Gottland, in 
the Baltic, was peopled by the Wendic people after their 
capital city Veneta had been destroyed in 1043. Wisby 
was the chief town, whither came craft of all nations except 
of the Saracens. The Finns are of Tartar origin, and pre- 
suming that they were aware of the magnetic qualities of 
the needle, are the most likely to have used it first as a 
compass, and the date of its probable appearance in 
Europe is the middle of the twelfth century. 

After a sketch of the work of Roger Bacon, the author 
describes the perpetual motion scheme of Peter Pere- 
grinus, at the end of the 14th century. Printing caused 
the spread of knowledge, and the story of the voyage of 
Columbus is given, and his discovery of the variations of 
the compass. We then reach that wonderful man Paolo 
Sarpi, of Venice, and the story of his work by J. B. 
Porta, who died in 1615; the latter imagined the use of 
the compass needle for telegraphy. Electrical knowledge 
was chiefly in the hands of the medical fraternity, and 
at the end of the 16th century Italians were far ahead 
of English doctors. But yet the next considerable 
advance was made by William Gilbert, president of the 
Royal College of Physicians of London, and a full 
description is given of the splendid work done by this 
cultivated man. The work of Lord Bacon is then dealt 
with, and it is shown that he fully appreciated the 
practical work of Gilbert, but considered the hypotheses 
based thereon futile. Cabcaus then discovers the lines 
of force about a magnet, and Descartes produces his 
magnificent treatise and shows the magnetic field. Von 
Guericke, of Magdeburg, also worked on electricity, and 
a peculiarity of these old philosophers may be noted, 
that they always present their theory first, and then 
detail some physical phenomena—usually new ones— 
which they think sustain it. The author then notes the 
help given by Charles II. to the Royal Society, and by 
Louis XIV. to the Academie des Sciences, and the ex- 
periments of Hauksbee in electro-magnetism. Gray, of 
Charterhouse, discovers that electrification will travel 
over a linen thread, and Dufay, the Frenchman, makes 
further experiments in the same direction. Then the 
reader passes to later history, and is reminded of the 
work of the Germans Liebnitz, Bose, and Hansen, and 
finally the end of the volume is reached with the work of 
Dr. Watson and Dr. Benjamin Franklin. 

We believe the reader will feel on closing the work 
that he has a far juster idea of the vast time and 
enormous amount of human labour required to evolve a 
science. 


The Metallic Alloys. A Practical Guide for the Manufacture 
of all Kinds of Alloys, Amalgams, and Solders, used by 
Metal-workers, together with their Chemical and Physical 
Properties, and their Application in the Arts and the In- 
dustries ; with an Appendix on the Colouring of Alloys,and 
the Recovery of Waste Metals. Edited by Witu1am T. 
Brannt. A new, revised, and enlarged edition, illustrated. 
Philadelphia: Henry Carey, Baird, and Co. London: 
Sampson, Low, Marston, and Co., Ltd. 1896. Medium 
8vo., pp. xxvii. and 527. 

Tue editor remarks that the rapid sale of the first edition 

of ‘“* The Metallic Alloys,” and the constant demand for 

it, are the best evidence that no apology is necessary for 
presenting a second edition; perhaps there are some 
people of the same opinion. 

The object aimed at in the present volume has been to 
present a trustworthy guide to all persons professionally 
interested in the manufacture and use of alloys, amal- 
gams, and solders; but, nevertheless, an endeavour has 
been made to preserve its popular character, so that it 
will be easily understood by those who have not specially 
studied metallurgy. 

The title page, it will be seen, is ambitious, the binding 
is neat, the volume pretentious, well printed in pica type 
with lines far apart, and broad margins, so that, in spite 
of a few typographical errors, we are quite willing to 
believe the statement that the publishers have spared no 
expense in the mechanical production of the book. More- 
over, they have, indeed, as they say, caused it to be pro- 
vided with a copious table of contents, and a very full 
index; in fact, each of these useful items covers twenty- 
one pages, and so complete is the table of contents that 
some of the matter on each separate page, with but very 
few exceptions (about six), is recorded therein. Further- 
more, much of the matter is good and interesting; all 
this can be said in favour of the book. 

But, unfortunately, the work of compilation has been 
so carelessly done that the value of the good points is 
very considerably impaired. Indeed, so carelessly has this 
operation been carried out, that the executant has simulated 
with remarkable success the performance that would be 
expected from a person but very slightly acquainted with 
the subject. The inevitable result is that certain un- 


satisfactory features are to be encountered, a statement 
that we will proceed to substantiate by some examples. 

There is a curious uncertainty sometimes evident :— 
On pages 12 and 13, atthe bottom of the former and top of 
the latter, antimony and bismuth, it is said, appear to be 
perfectly unmalleable, whilst lower down they show a 
high degree of brittleness; on page 58 the density of gold 
is given as 19°5, and on the next page the melting point 
is placed at about 2372 deg. Fah.; on page 65 these data 
are respectively 19°26 and 2192 deg.; on page 132 the 
presence of one-thousandth to three-thousanths of lead 
somewhat increases the ductility of copper to be rolled ; 
at the bottom of the same page three-thousandths of lead 
render copper red-short; on the next page a content of 
lead always exerts an injurious influence upon the pro- 
perties of copper; but on page 135 a content of one 
and a-half-thousandths of lead exerts no influence 
upon the properties of copper; on the same page a 
slight brittleness in the heat shows itself, however, 
with a content of three-thousandths. These examples 
show, in addition to uncertainty as to the information, a 
lack of consistent arrangement, much confusion, and an 
indulgence in repetitions that are not only quite useless, 
but also bewildering. The account of Muntz metal— 
pages 151-152—is another example of this; of which, 
however, there are more. Amongst strange statements, 
we learn that lithium is the lightest solid known, being 
lighter even than any known liquid. That aluminium is 
always found combined with oxygen, and in this form 
Al, O; is the basis of many of the commonest rocks, and 
the chief constituent of most clays; it is found in 
porphyries, igneous rocks, and in connection with quartz 
in granite, gneiss, mica, schists, syenite, and some sand- 
stones, &c. Whilst one method for preparing aluminium 
electrolytically seems to be designed to perplex the 
electric current as well as the reader. The operation is 
performed in iron pots lined with carbon, which are 
arranged in series with the electric current ; ‘the latter is 
passed through the melted mass by the aid of carbon cylin- 
ders used as anodes, which extend down into the melted 
metal; these carbon anodes being attached by copper 
rods to the main portion of tbe line conducting the 
electric current from the positive end of the electric 
generating machinery. The pot itself with its lining, and 
the metal deposited upon the bottom, becomes the 
negative electrode or cathode, and the pot is connected 
by copper connections tothe line extending to the positive 
electrode in each pot. 

Besides such peculiarities as these, the descriptions of 
processes and methods rarely attain a standard that 
would entitle them to be regarded as worthy of space in 
a practical and trustworthy text-book, such as this pre- 
tends to be; so the object of the author is rarely attained. 
Nevertheless, it is to be regretted that much useful 
and interesting matter which has been incorporated in 
this book, and which has done good service in past days, 
should have its vaiue marred by such blemishes as we 
have indicated; and this is all the more regrettable 
when the book in which they occur enjoys a kind of 
vogue, as our opening statement would lead one to 
gather this does; inasmuch as it may, in consequence 
thereof, be the cause of much undeserved annoyance and 
inconvenience. Therefore we cannot help thinking that. 
if such a book is required, it would be agreeable to hear 
of the present edition being a small one, that is soon to be 
followed by another, in which the useful matter will be 
systematically and carefully arranged, and the nonsense, 
confusion, and unnecessary repetitions duly extirpated. 


Handy Guide to Patent Law and Practice. By G. F. 
Emery, LL.M. London: Effingham Wilson. 1896. 
Tuts guide has that which is a first requisite in a reference 
book, namely, a good index as well as a table of contents, 
and it is provided with marginal index headings to every 
subject and point dealt with throughout its pages. These 
things are of great importance in a book which deals 
not only with the Patent Acts and regulations under 
them, but with patent law and practice. There is only 
a certain number of subjects to be treated by any author 
under the title of this book, whether the statements as 
to law and rules are well illustrated by suitable references 
to procedure and to examples or not, but much depends 
on the author’s judgment. This shows itself equally with 
respect to the selection and digest of cases and their use 

as examples on particular points. 

It is some time since the book was published, and 
frequent reference to it has shown that it is systematic, 
concise, and comprehensive. 
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THE new battleship Iowa had a trial trip, in charge of 
her builders, the Cramp and Sons Shipbuilding Company, on 
November 13th. The course was 10 knots in length. Four trips 
were made, the average speed being 16 ‘27 knots, with 112 revolu- 
tions of the screw per minute. The speed guaranteed by the 
builders was 16 knots. The horse-power developed by the engines 








was approximately 11,000, 
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THE SMITHFIELD CLUB SHOW. 





Unper. rather better meteorological conditions than 
those which usually accompany the annual fat cattle 
show at the Agricultural Hall, Islington, the ninety-ninth 
exhibition opened on Monday last and closes to-day 
(Friday). The entries of cattle and of sheep are each 
rather fewer than last year’s record entries, and those of 
pigs are about a score more. Compared with the averages 
of the preceding ten years, however, the present entries 
are larger all along the line, and the total is 78 in excess 
of the average. Including 23 cattle and 33 sheep entered 
for the carcase competitions, the total of cattle, sheep, 
and pigs entered amounts to 712. The total value of the 
prizes offered for competition is £3822, which is £12 in 
excess of last year's sum, at that time the largest on 
record. 

Heavy machinery is shown in the bays on the ground 
floor, where all the leading firmsare represented. Amongst 
them are Messrs. Robey and Co., Messrs. Richard Hornsby 
and Sons, Messrs. John Fowler and Co., Messrs. Clayton 
and Shuttleworth, Messrs. Burrell and Sons, Mr. E. S. 
Hindley, Messrs. J. and F. Howard,. Messrs. Aveling and 
Porter, Messrs. Ransomes, Sims, and Jefferies, Messrs. 
E. R. and F. Turner, Messrs. Crossley Brothers, Messrs. 
Ruston, Proctor, and Co., Messrs. Marshall, Sons, and 
Co., and Messrs. Crosskill and Sons. In the main gal- 
leries are exhibits of Messrs. Barford and Perkins, Messrs. 
Keyworth, Messrs. Hill and Smith, Messrs. Harrison, 
M’Gregor, and Co., Messrs. Nicholson and Sons, Messrs. 
Samuelson and Co., Messrs. Richmond and Chandler, and 
Messrs. Rainforth and Sons. Dairy implements and 
appliances are shown by the Dairy Supply Company, 
Messrs. R. A. Lister and Co., Messrs. Thomas Bradford 
and Co., Messrs. W. Waide and Sons, the Société Norden- 
felt, Messrs. Pond and Son, and others. The stewards 
of implements are Mr. Alfred Crosskill, Beverley; and 
Mr. A. F. Milton Druce, Bladon, Woodstock. Never, 
perhaps, in the history of the show have so few real 
novelties and improved appliances been on view, a fact 
due no doubt to the exceptionally brisk state of the 
engineering and implement trades. 

Messrs. John Fowler and Co., Leeds, have an imposing 
array of agricultural engines for ploughing and traction 
purposes, and light railway plant. A single-cylinder 
ploughing engine, fitted with their latest improved self- 
acting coiling gear and steel wire ploughing rope, is one 
of a pair of engines for ploughing on the double engine 
system of steam cultivation. The larger engines of this 
type are suitable for large estates and for working on 
hire ; the smaller engines are intended for small estates, 
and are adapted for driving threshing machines and for 
other farm operations, while being equally adaptable to 
hauling as well as ploughing. Messrs. Fowler also exhibit 
their new six-furrow turn-round plough, which they have 
been perfecting during the last five years. This new 
implement seems likely to extend the development of 
steam ploughing, as by its use large quantities of light 
ploughing can be done by steam in countries where, up to the 
present, it has been difticult to compete in cost with horses. 
A single-cylinder agricultural traction engine, fitted with 
winding-forward drum and rope and steam water-lifter, 
is shown. The hind axle is mounted on this firm’s patent 
spring gear, which has justified in practice all that they 
claimed for it since its introduction some few years ago. 
By this device wear and tear is reduced to a minimum 
and the engine is relieved of jar-and vibration. The 
pitch lines of the driving gear never change their relative 
positions, no sliding movement taking place in any wheels 
gearing together, while the compensating levers obviate 
all oscillation and unequal stresses on the shafts and gear. 
Locomotive type plate springs are used in preference to 
the volute or spiral form. The load behind the engine 
does not affect the action of the springs at all, the pull 
being independent of the spring gear. On this stand is 
also a full-sized model of Milner’s automatic safety 
governor. This appliance is specially designed for use on 
agricultural engines where the load on the engine is 
subject to sudden variation. This appliance automatically 
shuts off steam entirely when the governors run below 
the nominal speed, and obviates the engine overrunning 
should the governors from any cause cease to act. 

Messrs. Aveling and Porter, Limited, Rochester, show 
a compound light type traction engine of six nominal 
horse-power, which is constructed on the double-crank 
principle. Fast and slow speed gearing is arranged 
between the crank shaft brackets, and the wheels are of 
the wrought iron rood pattern. This type of engine is 
adapted for the general work of a farm, and for hauling. 
An engine of six nominal horse-power is fully equal to 
driving a large size threshing machine and trusser, and 
to hauling loads up to 25 tons gross on the level. A 
hauling engine of eight nominal horse-power, with single 
cylinder, is also on view. This engine is mounted on 
Avelings’ springs, and has driving wheels 7ft. 6in. dia- 
meter. The engine throughout is specially designed and 
constructed for heavy continuous hauling, and is capable 
of dealing with loads up to 40 tons. A portable 8-horse 
power nominal engine, with steel plate crank shaft 
brackets and wrought iron wheels, and fore carriage of 
extra strength, deserves attention. This engine is 
specially suited for the requirements of contractors, and 
for purposes demanding heavy and constant duty. 

Messrs. Marshall, Sons, and Company, Limited, Gains- 
borough, slow a varied assortment of their leading 
specialities, including a long stroke horizontal fixed 
engine, with Proell’s governor, automatic cut-off gear 
and Corliss exhaust valves. These engines have been 
specially designed to meet the growing requirements for a 
high-class horizontal engine, capable of givingthe utmost 
economy in steam consumption, and to work at a higher 
piston speed and at a higher boiler pressure than usual. 
This engine has a steam-jacketed cylinder, 9in. diameter 
and 24in. stroke, and is capable of developing from 40 to 
54-indicated horse-power, with 100 1b. boiler pressure. 
Another prominent exhibit is an independent compound 
engine of 10-nominal horse-power mounted on a steel 


girder frame. Engines of this type are now being largely 
used wherever the cost of coal renders it necessary to 


cylinder is attached an improved sight-feed lubricator 
and Hartnell’s automatic expansion gear, controlled by 
the governor, for promoting perfectly steady running. 
The engine throughout is of ample strength for working 
at 1401b. pressure. Messrs. Marshall also exhibit 
specimens of their horizontal and vertical engines. The 
horizontal engine has a cylinder 10in. diameter and 14in. 
stroke, and is fitted with the Moore crank shaft governor 
and automatic balanced slide valve. The vertical engine 
has a cylinder 6}in. diameter and 10in. stroke, is fitted 
with the Pickering governor and equilibrium throttle valve 
and speed varying arrangement. These engines are 
specially adapted for driving electric light machinery, 
dairy plants, and other quick-running machinery where 
perfectly steady running is necessary. The 6-horse 
power traction engine shown is of the new compound 
type, and embodies many important improvements. The 
travelling wheels are of extra strength, riveted up by | 
special machinery, and have recently been increased in 
size. The boilers are also enlarged, giving greater heating 
surface. The side plates of the boilers are now carried 
up to form the horn plate, and the sizes of the axles 
and countershafts have been increased The thrashing 
machine shown is a large size, and is fitted with extra 
large riddling and dressing surfaces and all the most 
modern appliances for preparing grain for market at one 
operation. 

Messrs. J. and F. Howard, of Bedford, have their 
usual collection of implements and machines, including 
their balance plough, which was so successful at the 
recent great ploughing match in Kent, where about 150 
teams competed. This steel balance or ‘‘ one-way” 


HINDLEY'S TWO-WHEEL PORTABLE ENGINE. 


plough, as its name implies, lays its furrows all one 
way, and of the approved Kentish or ‘ hare-back” 
form. The single-furrow and double-farrow allotment 
ploughs made by this firm are inexpensive effective im- 
plements for small holdings. The Howard straw trusser 
and the perpetual hay and straw press, with steel frame 
and recent improvements, are important labour-saving 
machines which attracted attention. Steam engines are 
shown of the inverted vertical type, whilst oil engines, 
for which there is such a large and increasing demand, 
are shown in two sizes, of the horizontal fixed pattern 
and a very handy portable self-contained oil engine of 
8 brake horse-power. A specimen of the Howard light 
railway, which has neither bolts nor rivets, completes 
this interesting and useful display. 

Mr. W. Allchin, Northampton, has on view an improved 
7-horse power inside gear agricultural traction engine of 
excellent finish. The boiler is constructed to sustain a 
working pressure of 140lb. per square inch, and is 
mounted on strong T-iron travelling wheels of large 
diameter, thus allowing the rear portion of the engine to 
stand well off the ground. The gearing is of crucible 
cast steel placed between the horn plates carrying the 
shafts, thus dispensing with all overneck bearings. Large 
wearing surfaces wherever practicable have been pro- 
vided, and proper lubrication has received attention. A 
general assortment of engine accessories completes the 
exhibit at this stand. 

Messrs. Ruston, Proctor, and Co., Limited, Lincoln, 
intended to exhibit for the first time an eight nomi- 
nal horse-power portable engine, for which they claim | 
several novel features. Owing to pressure of other | 
work they were unable to get this engine up to the 
Show, but a few particulars may be of interest. 
The crank shaft brackets, the cylinder, stop and safety 
valves, and the bracket for carrying the guides and 
governor stands, are bolted to planed seatings or supports, 
riveted to the boiler, so that not a single bolt for | 
holding any of these important parts passes into the | 
steam space. These seatings are faced up by putting 
the boiler bodily into the planing machine, and as the 
parts which fit them are also planed, an absolutely 
mechanical job is secured. In this manner it will be 
evident that the engine can be removed from the boiler, 
and can be ites: 9 on an independent bed-plate—an 
advantage which is only second to the absolute im- 
munity from leakage of steam joints which is effected. 
The steam-jacketed cylinder is 10in. diameter by 12in. 
stroke, and the motion bars are of cylindrical form, 
bored to receive the slide blocks, which are adjustable 








on the crosshead. The governor is of the high-speed 
type, and acts on an equilibrium throttle valve, 








{ 
| and the crank shaft is of steel, bent from a 


ensure economy of working. To the high-pressure | 
| adjustable in both directions, and the boiler has ; 
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suflicient size to develope three times the nominal power 
of the engine, while the fire-box is extra strongly stayed 
and the grate has been increased in length so as to be 
suitable for poor coal or wood. This firm also exhibits 
finishing thrashing machine of medium size, fitted with 
excentric gear and 4ft. 6in. drum and chaff collector, jn 
which the processes take the following order :—Thrashin 
or beating the grain out of the ear; shaking the straw 
to separate from it the chaff and loose grain; riddling 
the mixture of grain and chaff from cavings and short 
straw ; blowing off the chaff, and, if required, cleansing 


bar, and long enough at each 
The crank 


end to receive a 
shaft pedestals are fitted with 


| and delivering it into sacks; sifting out the refuse, eon. 


sisting of sticks, stones, &c., also sand and small seeds, 

Messrs. Robey and Co., Limited, Lincoln, have an ex. 
tensive stand, displaying horizontal, compound, vertical, 
and portable steam engines, together with a fixed oj] 
engine, a thrashing machine, and a transverse section 
through the cylinder of a horizontal engine, steam 
jacketed and fitted with Richardson and Rowe’s valve 
gear. This model is extremely interesting, as it shows 
very clearly the working of the steam and exhaust valves 
and the action of the sensitive governor. 

Mr. E. 8. Hindley, of Bourton, Dorset, shows for the 
first time a handy two-wheel portable steam engine of 
three nominal horse-power, shown in the accompanying 
engraving. This engine is specially adapted for hilly 
and rough roads. It is mounted on two strong high 
steel wheels, so that there is nothing below the axle, and 
the engine travels easily over obstructions which would 
prevent an ordinary four-wheel portable being used; the 
weight is also less than usual, while per- 
fect steadiness in working is secured by 
three legs that are readily adjustable to 
any inequalities ofthe ground. The boiler 
is entirely of steel and of simple con- 
struction, the fire-box being circular and 
the tubes entirely covered with water, 
The mud from dirty water deposits below 
the fire, where it can do little harm, and 
can easily be removed. All the working 
parts are quite accessible, and a crank 
shaft governor automatically controls the 
travel of the slide valve, effecting economy 
in fuel and regularity of speed. Mr. 
Hindley also shows a_ nicely-designed 
high-speed engine, and vertical portable 
engines and boilers. 

Messrs. Clayton and Shuttleworth, 
Lincoln, are represented by a variety of 
engines and agricultural appliances. Their 
well known portable oil engine has under- 
gone some important modifications, which 
include the removal of the water tank 
from above to below the frame of the 
engine, an alteration calculated to give 
greater rigidity to the motive mechanism 
while working. These oil engines are also 
fitted with a new automatic ignition 
device, to which we have previously called 
attention in connection with the Royal 
Show last summer, and whiclr we illustrate below. 
It consists of quite a small metal cylinder attached 
to a rod by which it is supported in the combustion 
chamber. Within it is a needle surrounded by a num- 
ber of strips of asbestos millboard. The hot gases 
are allowed to enter this cylinder by several holes in one 
end, and heat the needles and asbestos sufficiently highly 
to ignite the compressed charge. A starting tube seen 
at the bottom of our engraving is heated by two oil 
lamps, to get the engine under way. ‘The igniter, we 
are given to understand, works satisfactorily, even when 








SECTION OF OIL ENGINE IGNITER. 


the engine is running light. A novelty on this stand is 
an improved beater for thrashing machines, which has 
been patented by Messrs. Shuttleworth and Gamble. 
The construction of the beater surface and the method 
of fixing is such that no obstruction is offered to the 
passage of the grain; this is effected by a new means of 
securing the surface to the drum. Messrs. Crossley 
Bros., Limited, are exhibiting oil engines only. One of 
these is the smallest this firm has yet made, being of one 
nominal horse-power. A 7 nominal horse-power portable 
oil engine, capable of giving 13 indicated horse-power, 1s 
fitted with friction clutch, so that the main pulley can 
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be thrown out of gear to prevent the stopping of the 
engine on emergency. 

Messrs. Robinson and Auden, Limited, Wantage, are 
well represented by steam engines of the portable, 
horizontal, and vertical. patterns.. They also show a 
modification of their well-known Robinson shaft governor, 
to which we may refer in a future impression. Mr. 
James Coultas, Grantham, has a nice display of manure 
distributors, drills, and horse hoes. The distributors have 
been successfully tested for dealing with sand instead of 
manure, and in this connection should be useful for 
sprinkling sand in public thoroughfares. 

Messrs. Wallis and Steevens, Limited, of Basingstoke, 
exhibit a 10 horse power road locomotive, fitted with their 
improved expansion gear, and mounted on springs. This 
engine hauled a load of 35 tons easily when tested, and is 
said to have given remarkabie results as to economy in 
fuel and water, the expansion gear reducing the working 
cost toa minimum. This firm also shows a novelty in a 
3-horse power traction engine, weighing under four tons, 
designed especially to meet the demand for light haulage. 
Made on the lines of the larger engines, it is able to do a 
great amount of work, and would serve a useful purpose 
on estates or large farms for hauling a load of three to 
four tons, driving machines, &c. There should also be a 
growing use for these light engines for hauling tradesmen’s 
vehicles, such as millers’ vans and brewers’ drays, as the 
cost of working is reduced to a minimum. Amongst the 
miscellaneous exhibits Messrs. Pfeil and Co., Clerken- 
well, have a very nice display of engineers’ tools. 


The third annual general meeting of the National Trac- 
tion Engine Owners’ and Users’ Association was held in 
the Smithfield Club Room at the Agricultural Hall, on 
Wednesday afternoon last, to receive and adopt the report 
and accounts for the year ending September 30th, and 
election of officers. The meeting was well attended, 
amongst those present being Mr. E. B. Chittenden, 
chairman; Messrs. J. Allen, W. Arnold, Chas. Burrell, 
jun., T. Aveling, W. Carter, F. J. Constable Curtis, R. W. 
Eddison, Jesse Ellis, Sidney Wilmott, Ransome, Sims, 
H. D. Marshall, J. B. Fearnley, Wicksteed; and H. R. 
Summers, secretary. The following resolutions were 
proposed and carried :— 

‘** That this meeting begs to tender its thanks to her 
Majesty’s Government for the consideration given to the 
important question of agricultural steam road locomotion 
by the Select Committee on Traction Engines on Roads; 
for inserting in the Locomotives on Highways Act, 1896, 
a clause allowing wheels other than cross-bar wheels to 
be used; and urges upon the Government the importance 
of giving immediate legislative effect to the Select Com- 
mittee’s recommendations.” 

“That those interested in traction engines here 
assembled unanimously pledge themselves by every 
means in their power to support the president and com- 
mittee of the Association in their efforts to obtain greater 
legislative freedom for traction engines.” 

Mr. A. Griffith Boscawen, M.P., was re-elected presi- 
dent, and Mr. E. B. Chittenden chairman for the coming 
year. In the course of a brief discussion it appeared 
to be the feeling of the members present that, in view 
of the wholesale removal of restrictions with regard to the 
use of light road locomotives or motor cars by the 
Government, the present was an excellent opportunity to 
urge upon members of Parliament the necessity of hold- 
ing out further encouragement to the traction engine 
industry. 








MANCHESTER CORPORATION ELECTRIC LIGHT 
WORKS STORAGE BATTERY PLANT. 


A VERY considerable and valuable addition to the capacity 
of the Manchester Corporation Electric Light Works has 
recently been made by means of a storage battery equipment. 
The battery is installed in the immediate vicinity of Hunt’s 
Bank, at a distance of one mile from the Central Generating 
Station, and is charged from the ordinary distributing mains 
of the existing five-wire system. At the battery sub-station 
a motor generator is employed to give the requisite addition 
to the ordinary pressure of supply that is necessary to over- 
come the back electromotive force of the battery. The motor 
generator is designed to carry the normal charging current 
of 300 ampéres, and raise it from 410 to 590 volts. 

The battery has been supplied and erected by the Chloride 
Electrical Storage Syndicate, Limited, Clifton Junction, 
Manchester, and consists of 224 cells, each containing seventy- 
three plates of their well-known “R” type. The containing 
cells are of stout sheet lead, and are carried on iron and 
timber stands, and the battery is insulated throughout by 
means of duplex oil insulators. The plates are supported in 
the cells by means of glass side plates or hangers, and 
separated from each other by solid glass rods. The frame of 
each plate is cast with an extension lug, which is homo- 
geneously burnt with the corresponding lug of opposite 
polarity of the next cell on to a continuous lead T section, 
which runs between each cell, supported on porcelain oil 
insulators. The connection between tier and tier of cells is 
effected by means of solid copper rods, where the same are 
carried overhead, and by means of vulcanised rubber covered 
cables encased in lead, where carried beneath the floors. 

The entire battery is subdivided into four distinct batteries, 
each consisting of fifty-six cells, and is coupled on to the five 
wire network of mains. Each of the batteries so formed is 
again subdivided into two parts, one part consisting of the 
battery proper of forty-four cells, the other the regulation 
portion, consisting of twelve cells. The whole battery is 
erected in five archways under the main roadway, three of 
the roadways containing the four main portions of subdivided 
battery, the fourth being employed to contain the four sets 
of regulating cells, while the fifth is devoted to the motor 
generator and switchboard arrangements. 

In the views, Figs. 1, 2, and 3, on page 599, the four 
main batteries are shown—two batteries being installed in 
No. 3—while No. 4 is a view of the general arrangement of 
the four sets of regulation cells. Twelve regulation cells are 
employed with each battery, the connections between which 
and the switchboards are made by means of solid copper rods 
carried round the wall on porcelain insulators fixed in iron 


Wordingham, the Corporation electrical engineer, to whom is 
also due the general design and arrangement throughout. 

The electrical details of this battery are as follows :—The 
normal maximum rate of discharge is 600 amperes, from each 
of the four batteries, or a total of 2400 amperes at 100 volts 
delivered in the mains, the normal rate of discharge is 300 
amperes from each battery, and under the latter conditions 
the total watt hour capacity of the battery reaches one 
million and a quarter watt hours. The normal charging 
current is 300 amperes. 

The above figures show what a valuable reserve the battery 
—the largest individual one, we believe, in the United 
Kingdom—forms to the central station, and on more than 
one occasion since the battery was brought into operation, at 
the end of last spring, has its value been demonstrated. The 
whole night load, after midnight, of the central station is 
taken by the battery, and has enabled the third shift of hands, 
viz., 10 p.m. to 6 a.m., to be almost entirely dispensed 
with, while on Sundays relief is also given to the second 
shift ; the battery taking the day load up to 4 p.m. in addition 
to the previous night load. 








HORSELESS CARRIAGE NOTES, 


THE French Automobile Club has decided to institute for 
next year a competition between heavy vehicles propelled by 
automatic traction, and in order that the makers of all kinds 
of cars, wagons, and similar vehicles should have plenty of 
time to prepare for the contest, which is open to all the 
world, the official programme has already been issued. The 
contest is to be for vehicles transporting passengers and goods 
on the high roads not in direct communication with railways, 
and it is to be held over roads in the vicinity of Paris on the 
1st of July and five following days. The vehicles for pas- 
sengers must be capable of accommodating at least ten, with 
30 kilos. (661b.) of luggage per passenger, while the parcel 
vans and carts must hold at least a ton of goods. The 
number of exhibits which each maker may send is not 
limited, but he can only show one of the same type, and 
before the trials commence the vehicles entered (fee £8 up to 
June 1st, and double up to the 28th) must be photographed 
and passed in review by the commission of the Automobile 
Club and obtain a certificate. The trials will begin on July 
1st, the distance of 187 miles being divided into six stages of 
varying lengths, according to the number of stoppages in each 
mile. A committee will be appointed to watch the working 
of the vehicles. There is all the more encouragement for 
makers of motors to compete because the Automobile Club 
will prepare an official report of the trials and send it to all 
the civil engineers, industrial companies, and mayors in 
France. Entries may be made and full particulars obtained 
from the secretary of the Automobile Club, Place de l’Opera, 
Paris. 





Lorp Batrovr, Secretary for Scotland, has issued regula- 
tions, applicable to Scotland, under the Locomotives on High- 
ways Act, 1896, with respect to the use of light locomotives on 
highways and their construction, and the conditions under 
whichtheymaybeused. Article4oftheregulationsstates that 
a person driving, or in charge ofa light locomotive when used 
on the highway, “shall not, under any circumstances, drive 
the light locomotive at a greater speed than ten miles an 
hour. If the weight unladen of the light locomotive is one 
ton and a-half and does not exceed two tons, he shall not 
drive the same at a greater speed than eight miles an hour, 
or if such weight exceeds two tons at a greater speed than 
five miles an hour. Provided that whatever may be the 
weight of the light locomotive, if it is used on any highway 
to draw any vehicle he shall not, under any circumstances, 
drive it at a greater speed than six miles an hour. Provided 
also that this regulation shall only have effect during six 
months from the date hereof, and thereafter until the Secre- 
tary for Scotland otherwise directs.” 








CATALOGUES. 


Isaac Hill and Son, Derby.—Illustrated catalogue of Hill’s flush- 
side cold sawing machines, automatic saw sharpening machines, 
malleable iron castings, &c. &c. 

The Vacuum Oil Company, Rochester, U.S.A.—An artistic pam- 
phlet of testimonials received by this company for its oils. Each 
testimonial occupies one page of the book and is accompanied by 
suitable illustrations, delightfully reproduced on a very small 
scale, 

We have received a catalogue from Mr. J. W. Litt, of War- 
minster, Wilts, illustrating his wind engines and pumps.— The 
catalogue is fully illustrated and contains useful tables showing the 
amount of work to be got out of given forces of wind. It is worth 
looking through. 

Great Western Railway.—A pamphlet embodying particulars of 
scales of reduced rates for the conveyance of agricultural, farm 
and dairy produce by passenger and goods trains. The Great 
Western Company are evincing an earnest desire to assist the 
agriculturist, and it now remains for the farmers to see how they 
can best obtain the fullest advantage from the concessions given, and 
justify the experiment that is being made by bringing about such 
a development in the quantities of home produce forwarded by 
rail as will compensate for the loss of revenue that will other- 
wise result from the reduction in the charges. 

Carrick and Ritchie, Edinburgh. — Illustrated catalogue of 
turbines and other water motors for the utilisation of water for 
power. Messrs. Carrick and Ritchie manufacture two distinct 
types of turbine —the ‘‘ Waverley,” a pressure turbine of the 
mixed-flow class, and suited for low and medium falls—also by a 
special method of construction adapted to falls up to 200ft., where 
a high speed is required—and the “Girard,” an impulse turbine 
of the partial-injection class, peculiarly suited for high falls, and 
for running at a moderate speed. The ‘‘ Waverley” turbine is 
constructed in no less than five different forms, so as to allow of its 
universal application. 

The Sivadi Metal Company, London and Birmingham.—A com- 
plete report accompanied by diagrams and tables of tensile and 
other tests of various alloys conducted by Mr. Henry Lea, 
M. Inst. C.E., and Mr. W. H. Thornbery, jun., M. Inst. Mech. E. 
Robert Jenkins and Co., Rotherham.—lIllustrated catalogue and 
price list of wrought iron and steel boilers, heating apres. 
valves, &c. This book is excellently bound and printed, but lacks 
the name of the firm on the back of cover. 

Messrs. Ritchie Graham, and Milne, Park Shipbuilding Yark, 
Whitewich, Glasgow.—A well arranged and neatly got-up cata- 
logue of light draught steamers, steam yachts, tugs and launches, 
stea and sailing barges ; in all of which types of craft this fic m 
have done considerable business for some years past. Thecatalogue 
is agood example of what such a production should be. Particulars 
are given in tabular form of the hull, machinery, &c., of each type 
of vessel, and in ten different sizes. The columns containing these 
particulars are each headed by a code word, the transmission of 


———————— 


380-TON STEAM LOCOMOTIVE CRANE, 

On page 594 we give an illustration of a heavy locomotive 
crane recently built by Messrs. John Grieve and (o,, of 
Motherwell, Scotland, for Messrs. William Beardmore ang 
Co., Parkhead Steel Works, Glasgow. This crane is capable 
of lifting and travelling with a load of 30 tons at a radius of 
17ft., and is employed in lifting heavy ingots out of the 
heating furnaces and carrying them to the rolls to be rolleq 
into armour plates. The crane carriage is of heavy construc. 
tion, the sole-plate being of cast steel with a forged steel pin 
through the centre. It has twelve wheels running on four 
rails, the wheels on the outside rails being coupled in pairs 
so as to distribute the pressure on the rails, 

The frame carrying the gearing is constructed of heavy 
steel bars, into which are fitted the gun-metal bushes for the 
shafts, with covers and bolts, so as to be easily removed. The 
various motions are wrought by two pairs of engines, one 
pair working the hoisting and derricking motions, and the 
other pair the revolving and travelling motions. The hoist. 
ing motion has two speeds, the full load is lifted by a triple 
rope of plough steel, and a powerful foot braxe is provided for 
controlling the load. The aie or jib-adjusting motion 
is wrought by a worm and wheel. The jib is built of steel 
plates and angles. 

As this crane has to work under a low roof, tho jib is bent 
and extra pulleys provided, so that when requifed loads can 
be lifted at greater radii without lowering the jib. The crane 
revolves on twenty-four steel anti-friction rollers running on 
turned steel roller paths. The travelling motion is driven 
through the centre pin, the four wheels on the inside rails 
being coupled by gearing. 

All the gearing is of Siemens cast steel, the engines have 
balanced cranks of forged steel. The boiler is of the usual 
vertical type having cross tubes in the fire-box, and is de- 
signed for a working pressure of 80lb. per square inch. The 
total weight of the crane is about 60 tons. 

This is a very fine, well-designed machine, and is one of 
the largest—if not the largest—and heaviest travelling jib 
cranes in the world. 








THE IMVORTATION OF YORKSHIRE COAL,—Notwithstanding the 
so-called quiet state of the coal trade, the year now drawing to a 
close bids fair to become almost a record year so far as the 
importation of coal to Hull is concerned. The quantity imported 
during the past eleven months has reached 2,206,736 tons, whereas 
the tonnage sent during 1895 was only 2,190,016 tons. The 
quantity forwarded al y is larger than was sent in any year up 
to 1890, whilst the tonnage dealt with in 1891 was the largest ever 
sent to the port, viz., 2,386,024 tons. ‘The change is due in a great 
measure to the development of such large undertakings as 
Cadesby, Heckleton Main, and other collieries. The Denaby 
Main Colliery Company has supplied no less than 361,664 tons 
during the eleven months, being an increase of 58,144 tons, or more 
than the Garforth Colliery Company contributed during the eleven 
months, notwithstanding the fact that the firm hold the premier 
position amongst West Riding contributors. About four years ago 
the Denaby Main Colliery Company entered into what was looked 
upon by some as a doubtful agreement, which was no other than a 
covenant to send or pay for a minimum tonnage of 310,000 per 
annum for twenty-one years sent over a new line from the collieries 
to Wrangbrook, to join the Hull and Barnsley line to Hull. As 
stated, it has already contributed over 51,600 tons in excess of 
the tonnage stipulated by all routes, but the bulk has been sent by 
the new route. The business done coastwise with London has 
been fairly active, for of the 193,541 tons dealt with, 150,979 tons 
found its way to the metropolis. The quality of the Barnsley 
thick seam has doubtless much to do with the large tonnage which 
is being forwarded from Yorkshire, and it is a singular fact that 
business in the colliery districts is far from active, although the 
pits are making something like five days per week. 


BRITISH TRADE WITH BULGARIA.—Mr. M’Gregor, British Vice- 
Consul at Sofia, in his last trade report, mentions tLat the trade in 
textiles, in which Great Britain is most interested, is that which has 
suffered most severely. Our position as importers of these goods to 
Bulgaria is still the leading one, but this is true only for cottons, for 
Germany has, toa great extent, usurped our trade in woollen stuffs, 
which formerly flourished. The Vice-Consul attributes this to the 
German methods of doing business—commercial travellers every- 
where, long credits and the like ; but he thinks that much of the 
business created in this way is fictitious, and is apt to turn out 
unprofitable for the foreign merchants. Nevertheless, Mr. 
M’Gregor complains of the apathy of British merchants in the 
face of the unceasing activity of foreign rivals, and says that if 
this attitude is maintained our import trade with Bulgaria will 
soon be in a precarious position, and it will be difficult to regain 
lost ground. Local competition need not be feared at present, 
although the simpler habits of the Bulgarian peasant make it 
easier to supply his wants from within the country itself; it is 
German competition that requires to be watched. Even Austria- 
Hungary is beginning to suffer by the painstaking and metho- 
dical efforts of German trade to dislodge from her position of 
supremacy in the trade of Bulgaria ; and it is the general opinion 
locally that when trade revives and developes in consequence of the 
new harbours being built and the improvement of railway com- 
munication, it is German, and not British trade that will profit. 
The only British firms doing any considerable business in Bulgaria 
now are those which have, to some extent at least, acted on the 
suggestions frequently made in the reports from the British Agency 
in Sofia, such as giving prices and weights in the metrical system, 
corresponding in a language which the local merchant can under- 
stand, supplying catalogues and price lists in Bulgarian, careful 
and attractive packing, &<. 


Roya InstiTuTION.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on the 7th inst., Sir James 
Crichton-Browne, M.D., F.R.S., treasurer and vice-president, pre- 
siding. The following were elected members:—The Hon. and 
Rey. William Byron, Sir Gervas Powell Glyn, Bart., Dr. Alexander 
Scott, Mrs. T. B. Sowerby, and the Rev. Samuel A, Thompson 
Yates. The special thanks of the members were returned to the 
Duke of Northumberland, K.G., President of the Institution, for a 
donation of £200 to the fund for the promotion of ‘‘ Experimental 
Research at Low Temperatures ;” to Colonel Coleridge Grove for a 
bust of his father, the late Sir William Grove, M.R.I.; and also to 
Professor Dewar for a marble pedestal for the bust. The following 
are the lecture arrangements before Easter :—Professor Silvanus P. 
Thompson, six lectures adapted to a juvenile auditory on ‘ Light, 
Visible and Invisible ;’ Professor Augustus D. Waller, twelve 
lectures on ‘‘ Animal Electricity ;’ Professor Henry A. Miers, 
three lectures on ‘‘ Some Secrets of Crystals ;’ Dr. J. W. Gregory, 
three lectures on ‘“‘The Problems of Arctic Geology ;” Professor 
Perey Gardner, three lectures on ‘‘Greek History and Extant 
Monuments ;”’ Professor W. Boyd Dawkins, three lectures on 
‘*The Relation of Geology to History;” Mr. Carl Armbruster, 
three lectures on ‘* Ni —. Italian and French Composers ;” Mr. 
Walter Frewen Lord, three lectures on ‘‘ The Growth of the Medi- 
terranean Route to the East ;’ and the RightHon. Lord Rayleigh, 
six lectures on ‘Electricity and Electrical Vibrations.” The 
Friday evening meetings will begin on January 22nd, when a 
discourse will be given by Professor Dewar. Succeeding discourses 
will probably be given by the Right Rev. the Lord Bishop of 
London, Professor Jagadis Chunder Bose, Professor John Milne, 
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GOSLING’S IMPROVED SYSTEM OF ACCELE- 
RATED DRAUGHT. 


Tu illustrations given above represent sectional views | 


oi a boiler front and furnace fitted with Gosling’s im- 
proved means for increasing the draught. As will readily 


be observed, the system consists essentially in closing the | 
ashpit front and introducing all the air necessary to assist | 


combustion through a series of large tubes D placed below the 
bars and longitudinal with the furnace. Each of these pipes 
is about 44in. internal diameter, and is provided on its upper 
surface with perforations. The air is induced by means of 
small steam nozzles B, actually ,;in. internal diameter— 
dry steam for which is obtained from the top of the boiler, as 
shown. The fire-bars employed are of the usual section, but 
are placed closer together than is customary—a space of 
about din. only being allowed, so that only the finest dust can 
fall through. The chief advantages claimed for this system 
over others of a more or less similar nature are that, owing 
to the method by which the draught is distributed below the 
bars, the fire is caused to burn equally all over the grate area, 
instead of into holes, as is frequently the case, while by intro- 
ducing the jets of dry steam into the tubes, a beneficial 
mixing of the air and steam is brought about, which is lack- 
ing in other systems. 

Professor W. Galloway has recently carried out a series of 
practical trials of furnaces provided with Gosling’s appliance 
at Bedwellty Colliery, Tredegar, with the object of ascertain- 
ing the rate of evaporation attained by means of these fur- 
naces, as compared with those working with the ordinary 
chimney draught. Two double-flued Lancashire boilers of 
identical construction, each 7ft. 6in. diameter by 30ft. long, 
were selected, one working with the assisted draught in both 
furnaces, the other with the ordinary chimney draught. At 
the commencement of the trial, which lasted exactly half an 
hour, the water stood at the same level in each boiler, and 
the fires were in their normal condition. Ordinary small coal 
was added from time to time as required, the quantity used 
during the trial being exactly the same in each case—namely, 
1}cwt. Both boilers were connected to the system of steam 
pipes common to all the boilers of the colliery, and the steam 
pressure rose gradually from 58 1b. to 601b. per square inch. 
The quantities of water evaporated were respectively :— 
Boiler with Gosling’s draught, 606-9 gallons; boiler with 
chimney draught, 439-6 gallons. The evaporative efficienc 
. the former was, therefore, in the ratio of 1°38 to 1 of the 
atter. 

We have had an opportunity of inspecting the operation 
of Gosling’s apparatus on several boilers where adefectivechim- 
ney draught was previously experienced, and the results ob- 
tained have been apparently equally satisfactory with those 
above mentioned. The makers of the apparatus are the Im- 
proved Patent Forced Draught Furnace Syndicate, Ltd., 52, 
Queen Victoria-street, London. 








THE METRIC SYSTEM—IS IT WISE TO INTRO- 
DUCE IT INTO OUR MACHINE SHOPS ?* 
By Mr. CoLeMAN SELLERS, M.E, 
(Concluded from page 565.) 

I have mentioned the innumerable books which have been 
Prepared, simplifying processes of calculations by tabulating 
the results of experiments on a basis of the inch unit. Of 
these books the English experiments form a large bulk of the 
valuable engineering knowledge of the world. Hodgkinson, for 
example, experimented with the crushing resistances of various 
substances, and the results of his experiments are in the posses- 
sion of all engineers, He took samples in cylindrical form, lin. 
diameter, 2in. long each, for these experiments. Armengaud 
quotes these experiments and tabulates the results, saying they 
were cbtained by Hodgkinson, ‘‘avec des cylindres de 0 :0254 m. 
de diametre sur 0-508 m. de hauteur = lin. x 2in.,” and from these 
he deduces, for example, that ash has a crushing resistance of from 
610 to 653 kilos. per square centimetre. 

Mr. Trautwine, quoting Eaton Hodgkinson’s experiments, also 
tells us that ash, weighing from 45 1b. to 531b. per cubic foot, has 
a crushing value of 86001b. per square inch. Now 1 lb. per square 
inch = *0703077 kilos. per square centimetre, or 1 kilo. per square 
centimetre = 14 ‘2232 1b. per square inch; ponds about 605 kilos. 
. the square centimetre. _ Here, from Trautwine’s deduction, 
: 200 metric-using engineer will employ 605 as a factor where we use 
= in the same case. He, because his unit of measurement is 
©ss, or, rather, requires more figures to express it, multiplies these 
pe figures by a lesser factor, while we, expressing our dimen- 
' ae lesser figures, use with these figures a larger factor. 
bie er words, we can complete our calculation sooner because 
: are able to deal with the argest measures compatible with con- 
enience, We can use the cubic inch, the cubic foot, or the cubic 





yard, at our pleasure, just as the mechanic selects his tools in 
accordance with the extent of his work, and don’t fool time away 
driving at a railroad spike with a tack hammer. 

I have before me as I write French books and German books on 
mechanical engineering. In some, both French and German, all, 
or nearly all, formulas strains are expressed in kilos. per square 
centimetre, while Professor Reuleaux, in his many valuable books 
of reference, seems to adhere to kilos. per square millimetre. Now, 
to test the matter of convenience, in a way familiar to all mechanical 
engineers, let us go to Reuleaux for our information as to the 
strength of cast iron in the familiar equation for beams of W = 

2 
<4 .- - Reuleaux says the value of s may be taken as 4 kilos. per 
square millimetre ; this equals 400 kilos. per square centimetre, or 
5689 lb. per square inch, Let our example be acast iron beam of 
rectangular section, 9in. deep, 4in. wide, and 10ft. between its 
supports—given, to find its safe load in the middle. Let us round 
up these dimensions into a somewhat similar beam, measured in 
millimetres, 230 x 100 x 3000. Now, A = 230 or 9, b = 100 or 4, 

4 = 3000 or 120. 

The formula then reads 

4x 4 x 100 x 230 x 230 _ geno, : : : 
—_——* 4702* for all dimensions in mm., 

or 

4 x 400* x 10 x 
6 x 3000 

If we take 6 from the denominator, then 
4 x 66°6 x 10 x 23 x 2 

300 ; 

If we make the formula good for cast iron only, and use 
centimetres in the numerator and metres in the denominator, 
2 664 b 12 

1 


23 x 23 top all dimensions in cm. 


which is the best we can do, for ‘cast iron = 2°664 x 
10 x 28 x 23 
; } 


Compare this with mse 2 


4 x 5680 x b/ — x bi? which reduces to 
for cast iron, and reads a8 x 4 5 oxo 

My note-books are full of such examples as this; it has been 
my wish to test this matter thoroughly. My experience covers 
many examples of engineers and draughtsmen educated in metric- 
using countries, who, when they come to us, learn to use our 
measures as quickly as we can learn to use theirs, but adopt our 
methods of calculation as involving fewer figures. Thus, for all 
practical purposes, in strains what will be strong enough in kilos., 
if we assume 2 lb, to the kilo., will be near enough right, and if 
the ‘‘grand truth of mechanics is that properties or dimensions of 
parts of machinery to accomplish any given purpose will be 
unaffected by any standard of length or weight applied to the 
part,” it is, therefore, possible to arrive at the theoretical propor- 
tion by either system, and it is presumable that the workman will 
select the easiest one to work with, the more so if the easiest one 
happens to be the one he has been most used to. I have yet to see 

| the example of a metric-educated draughtsman working in milli- 
| metre calculations on an inch-measu machine, while with our 
own experience with both we could follow him in either. 
Cubic inches go farther than cubic millimetres, 7.¢., they involve 
fewer figures in their expression, because a cubic inch is 16,000 
times larger than a cubic millimetre; it is sixteen times larger 
than a cubic centremetre; and while, again, the litre may 
be sixty-four times larger than the cubic inch, yet is the cubic foot 
twenty-seven times larger than the litre, and between the litre and 
the cubic metre there is no unit of measurement; 10 litres, like 
our gallon, has an edge only expressible in decimals. 
The harmonious relation of extension, bulk, weight, and all that, 
comes out strongest when we deal with distilled water. Away from 
that precious fluid, and we are required to know and use the 
— of matter as they relate to water. I must confess I see 
no difference in favour of hunting up in books the specific gravity 
of matter, or in looking for the weight of matter in pounds per 
cubic inch, or foot, or yard. 
With distilled water engineers have little to do ; when they note 
the solid matter accumulating in their boilers, they wish they had 
more todo with it. In hydraulic calculations the weight of distilled 
water, however, may be near enough to the weight of the water 
they have to deal with to enable them to reap all the advantages 
derivable from the system, did not the small units, the millimetres, 
or the many figures in the decimals of the metre, mar the result 
in a labour-saving point of view. 
The value of the drawing-office system is tested or tried when 
the drawings reach the machine shop. It is there that errors are 
found out. An incorrectly figured drawing costs nothing on 
account of the errors, so long as that drawing rests quietly in its 
drawer ; but it costs fearfully when the error is discovered in the 
partially finished machine, All engineers agree on one thing, viz., 
| the fewest possible figures that can be used to express dimensions 

clearly, the easier it is to work to the drawing, and the less 
| liability to make mistakes, Beautiful as is a decimal system in 
| calculation, and we all use it, save in mental arithmetic, it has been 
| found advisable to avoid the use of decimals as far as possible on 
| the drawings used in our workshops, even in metric using countries. 
int is an easy error to make, and may cause no end 
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of trouble and expense. 
I had hoped for gain in the drawing-office from the use of 









metric scales ; I expected to find more than in the machine shop, 
I have been disappointed in both. 

In the machine shop we come to test the value of shop sizes and 
merchant sizes, or rather the series possible in both, with one or 
the other system. For what is in use abroad we look to Germany 
rather than to France for information useful to us, inasmuch as in 
Germany the metric system was taken up at alate day, and was 
introduced in its entirety without shock. To united Germany 
anything was better than their frightful confusion of fifteen inches 
in use, all differing from the inch still used with their screw threads, 
and differing from the inch of England. The metric system is 
incomparably better than their before entire want of any uniform- 
ity. With us the matter is very different, as will be seen more 
clearly as we advance. We divide our unit, in practice, into just 
what parts are best suited to express our practical wants, and the 
system in our machine shops is uniform over a continent. 

The first item of manufactured matter entering the machine 
shop door is bar iron, The merchant sizes of round, square, &c., 
in America, are by ;;, by 4, by}, &c. In Germany, similar bars 
advance in size 1 mm. up to 40, by 2 mm. from 40 up to 80, and by 
5 mm. above 80. This system is memorisable by 40 and 80—by 1, 
2, and 5. It is the best that can be done with a system tied up to 
an unhalvable scale. It does not agree with the English or Ameri- 
can merchant sizes except in a few sizes. The system of bolts, 
diameters and threads per inch common or general over the centi- 
tent of Europe is that known as the Whitworth system. They still 
adhere to this system as they do to the English system of gas and 
steam pipes and their fittings. The Whitworth system pitches its 
threads to even numbers or half numbers perinch inlength. These 
pitches are easily obtained from the lead screws of all lathes, 
which are 2, 4, or 6 threads per inch as a rule. Having given up 
the inch, the Germans formulate their threads per diameter—see 
tables at the end of this paper. For the name of the bolts, the 
must either retain their English names, and call a 25°4 mm. bolt 
one inch, or they must call it what it is, 25°4 mm.; but some call 
it 25 mm., and make it point 4 mm. larger. This inch bolt has eight 
threads per inch, and, as the diameter, too, is lin., it can 
be said to have eight threads per diameter. A ldin. bolt measures 
28°6 mm.; it may be called 29 mm. size; it must be cut out 
of 29 mm. iron, the nearest merchant size, with a loss of ;; of a 
millimetre. This loss don’t seem much, but the dies which have 
to cut it off tell the story very soon. The Whitworth scale gives 
the same pitch to 14 and 1} screws, viz., seven per inch. The 
exclusive metric shops call the one 7{ threads per diameter and 
the other 8}, and yet they are practically the same, and must be 
cut with the same combination of change wheels on the lathe. 
Here is a precious example of what comes from trying to har- 
monise two systems under one nomenclature. The screw system 
in general use is so good, jt has been so long in use, its disturbance 
would shock so many interests, that it is unwise to give it up, as 
unwise as it would be to adopt the American gas-pipe system in 
place of the English, or for us—for sake of uniformity with England 
and Germany—we should attempt to force the adoption of their 
system into our houses. 

Imagine the hue and cry if some “benevolent despot,” for the 
good of mankind in general and Europeans in particular, should 
direct us to change our “‘ fittings” to English standards, none of 
which would fit the pipes we have in cur houses. Why, we are 
even vexed enough if we are sold a ‘‘sleeve” which will not fit a 
pipe put in place thirty years ago. America has for the last half 
century been striving in its own way towards equalisation of its 
standard sizes. The immense railroad industries demand this. 
Standard wheels on standard axles—standard fit sizes for both— 
are all founded on an inch scale of sizes. 

Standard shafting for mill gearing gives a good example. It has 
been demonstrated that bars carefully rolled to size in rounds can 
be reduced to turned shafting with the loss of 14 mm., or ;;in. 
to the diameter. Hence, bars 2in., 2}in., 2}in., Zfin., din., &c., 
are made into shafts 1,), less in diameter, sold by their full size 
names, 7.¢., by the name of the iron from which they have been 
made and designated by the affix “‘shafting size.” A 2in. shafting 
size bar measures 1}%in., and a pulley ordered to-day with an eye 
to fit a 24in. or a 4in. shaft made thirty years ago will be found to 
be to size. Now this American shafting sells freely in Europe and 
no one complains of its size. He can command the markets of the 
world who can make the best machinery at the least cost, and that 
machinery will be taken and used, and no questions asked about 
its inches or millimetres. 

A scale of shafting sizes so uniform and so easily expressed. by 
} up to 34, and by 4 inches to sizes above 3, is met in metric 
countries by the ease of an advance by 5 mm. only. To obtain the 
economy of American shops their shafting sizes should be 14 mm. 
less than their name, ¢.¢., a 100 mm. shaft should be made 984 mm. 
diameter, but the Germans have seen fit to retain even sizes, and 
thus are obliged to use 57 mm. iron tomake a 55mm. shaft, and 
93 mm. iron to make a 90 mm. shaft, while on still larger shafts 
they must be content to lose 5mm. at each turning. Such is the 
usage now, so far as we can learn. 

The shop sizes in America harmonise with the merchant sizes, 
and with convenience. We cannot change them. It would be 
unwise, I think, to do so in the face of the obtainable metric sizes 
if we could. One other example of good and bad systems, and I 
have done with this part of our subject. 

An essential of all machine shops is a drill system, a series 
advancing by 7,in. up to lin., and by din. up to 2in., is equivalent 
to an advance by 14 mm. in a metric series. Such an advance as 
14 mm. is impracticable, because it must be memorised entire ; it 
affords no holding place forthe memory. Twist drills were first 
made in America; they were so good, so useful, that American 
drills came to be the rage in Europe. After a time good makers 
there began their manufacture. I will mention one house, founded 
in 1834, that of Heilmann, Docommunn, and Steinlen, at Mulhouse 
—Alsace—one of the best known houses in all Europe. They 
make twist drills from 10 mm. up to 50 mm., advancing by 1 mm., 
but their price list tells us'that the sizes marked in bold face type 
are the sizes in use in their own shop. These sizes are: 10, 12, 15, 
18, 20, 23, 25, 28, 30, 32, 35, 37, 40, 42, 45, 47, 50. Here a series 
of sizes approximating the English ones is adopted, but it is a 
series which must be memorised entire, as its advance is not by 
two or three, either in regular sequence. We cannot question the 
wisdom of the men who have selected these shop sizes to meet 
their known wants ; they rank too high as workmen, they know 
too much to challenge criticism. Doubtless, this scale of sizes is 
about the best they can do with the metric system ; we would not 
tie ourselves to it. I could continue the list of practical difficulties 
until I had filled a volume. They run through the entire list of all 
that goes to make up the requirements of our profession, and 
show how unwise we would be to change, if we could do so for 
the sake of harmony with Europe. We have not adopted the Whit- 
worth system of screws in America, and yet, by so doing, we would 
place ourselves in harmony with all Europe. Werecognise objections 
to the system, and when those objections were clearly pointed out by 
Mr. William Sellers, and he proposed asystem free from the objec- 
tions, his system was accepted by the committee of the Frankland 
Institute and then by many departments of our Government. Had 
the metric system shown itself to be the perfect system it is 
claimed to be, it too would have been taken up more generally at 
aJtime when it was easier to have done so than now. 

The American mind is quick to note what is to the advantage of 
American mechanics. We take up quickly what is good to hold 
to, and we will not accept what we have demonstrated to be less 
useful. This was made manifest to Professor Reuleaux, Director 
of the Industrial Academy, Berlin, and is expressed by him in his 
report on motors and machines at Paris Exposition, 1867. In 
commenting on the many novelties from America, he says, ‘‘ Upon 
the whole it may be said that in machine industry, England has 
partly lost her formerly undisputed leadership, or that she is 
about to lose it. The healthy young transatlantic industry, which 
continually withdraws from us energetic and intelligent heads and 
robust hands, makes, with the aid of her peculiar genius, the most 
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sweeping progress, so that we shall soon have to turn our front from | divisions of the metre. ‘The inch has become fixed to a greater 
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the genius for inventions of this kind as peculiar to us. I 
are distinguished from us by more direct and rapid conception. 
The American aims straightway for the needed construction, 
using means that appear to him the simplest and most effective, 


Whitworth’s Screws. In Use in Europe, Especially in Germany. 









































geno eclgt 4 No. of 
Diameter, | Diameter, - at root o No. 0 Oe weces 
English ”| Prussian ames » | thread, | threads per hy we 
inch. inch. = ©! English | diameter. _ lish: 
inch. | — 
J 0°243 6°4 0-186 5 20 
rs 0°303 79 0°241 53 18 
é 0°364 9°5 0-2 6 16 
3 07425 ‘1 0°346 6} 14 
4 0-486 12°7 0-393 | 6 12 
8 0°607 15°9 0": 63 ll 
j 0-728 19°0 0" 74 10 
3 2 0° ig | 9 
1 25°4 0's 8 8 
1! 28°6 0-8 74 7 
4 31°7 S 83 7 
13 34°9 3° 8} ti 
1} 38:1 1“ 9 6 
13 41°38 18 8} 5 
1} 44°4 1°46 8} 5 
1g 47°6 1° | 4} 
2 50°8 1° 9 4} 
2} “1 1° 9 4 
2} 53°5 2°13 10 4 
2} ‘3 2 98 3} 
3 i2 2°63 104 34 
3} 82°5 2°8: 10, 3} 
34 88°9 3 113 34 
3} 95°2 3 1} 3 
4 101°6 3 12 3 
4} 107°9 3°805 12,', 23 
4h 114°3 4°055 1243 24 
43 320°6 4°285 1345 23 
5 127-0 4°535 13} 2} 
5} 133°3 4°790 1323 28 
b4 130°7 5°020 14,'x 23 
5} 146°0 5°238 143 24 
6 152°4 5°488 15 24 
Table of Screws by Reuleaux. 
- — Whitworth’'s. 
ee iameter i ickness — a 
p> guruoo at root eg cf head, | Diameter | Threeds | Threads 
ud = mm. thread, yomm, | _milli- [of screws, Voy 1in., [per length 
d=mm., metres. d=Eng- En lish. =a 
hic. | 
6 4°1 7 7 j 20 5 
8 5°9 6 8 1's 18 5g 
10 77 ok 10 3 16 6 
12 9°5 5 lt 4 12 6 
15 12°2 4} 13 3 11 63 
18 14°9 4 15 j 10 7h 
21 176 3} 17 3 9 74 
2t 20°3 3 20 1 8 8 
27 23-0 3 22 14 7 74 
30 25°7 2h 24 1} 7 8} 
Bt 29°3 2s 27 1: 6 8} 
38 32°0 23 29 14 6 9 
42 26°5 2k 32 13 5 gh 
46 40°1 2k 35 13 5 8} 
50 43°1 1q 38 1; 44 Sis 
55 48°2 12 41 2 44 9 
60 52°7 13 45 2} 4 9 
05 57°2 1g 48 24 + 10 
70 6L°7 13 52 23 3h 98 
75 66°2 13 55 8 34 104 





Table of American and English Gas Pipes. 
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U.S. standard. 











Nominal | Actual out- 7 Actual out- ,. | 
diameter.| side dia. |,, Nf | side dia, Actual out-) threads 
: ; threads per ,; " side dia. 
in English ner inch, | 22 English ; | per 
inches. I . inches. = | inch. 
| 

L 0-405 27 0°405 10°318 | 19 
} 0°54 18 0°531 13°4938 | 19 
4 0°675 18 0°625 15°875 | 19 
. 0°84 l4 0°s12 20°637 14 
A _ — 0-906 23-018 14 
3 1°05 14 1°631 26°194 14 
4 _ _— 1°187 30°162 | ll 
1 1°315 lif 1°312 38°337 | ll 
14 1°66 11} 1°62. 41°274 ll 
15 1°9 ll} 1°875 47°624 ll 
1} = -- 2°125 53°974 | ll 
2 2°375 1l} 2°375 60°325 ll 
24} _ _ 2°625 66 °674 11 
2h 2-875 8 3-0 767199 1 
23 _ _ 3°125 79°374 | 11 
3 3°5 8 3°5 88°98 11 
34 4°0 8 3°937 100°01 ll 
4 4°5 8 4°437 112°71 ll 
4h 5° 8 _ — | — 
5 5° 8 = i | _ 
6 6° 8 — =_ | ~— 
7 7° 8 ue = = 
8 8° 8 — om _ 
9 9° 8 — ne = 
10 10° 8 _- - _ 





whether new or old. . . . The American really constructs in 
accordance with the severest theoretical abstractions, observing 
on the one side a distinctly marked-out aim, weighing on the other 
the available means, or creating new ones, and then proceeding, 
regardless of precedents, as straight as possible for the object. 
. . The spirit is strikingly prominent in the—William Sellers’ 
—system of screw threads which he has boldly placed alongside 
of the old venerated Whitworth system, in spite of the terror of 
its numerous adherents after he had discovered actual deficien- 
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land westward.” Then, in commenting on the rapidity with | 


which American ideas were finding a home in Germany, = of | 
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extent in dollars and cents, in fitness and convenience, in this 
B ag there, in some cases I have 
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country than in Germany, and 
keep our scale of sizes and use 


| shown, it cannot be given up. 


simplicity of the decimal system.” I was a signer of the majority 


report of the Franklin Institute which opposed the compulsory | 


adoption of the metric system. That report was prepared and 
written by the chairman, Mr. William P. Tatham, since made pre- 


sident of the body which adopted it as their view of the matter. | 
His busi- | 


Mr. Tatham isa man of culture and a hard student. 
ness as maker of lead pipes would bave been less affected than 
that of almost any other manufacturer by the introduction 
of the metric system. He said—and I subscribed to the state- 
ment—that he believed that the ultimate benefits of the change 
proposed would be of less value than the damages during the 
transition. This was on the supposititious view that ultimately 
scme would be benefited. As an engineer, I can see no possible 
good to come to American machinists from the change. Its intro- 
duction exclusively would not diminish his labour in any way ; it 
would not cheapen his product ; it would increase its cost. It is, 
in fact, however, so impossible in view of existing matters and 
existing harmony in interchangeable matter that, should the metric 
standard be made the only legal standard in America to be used 
in buying and selling, the engineering establishments now in exist- 
ence could not heed the law, but must perforce use their existing 
tools and gauges of precision, and continue to make material in 
conformity with existing matter. 

The metric system was admitted here to an equal fostering in 
point of law in 1866. It had not been legalised in any way when 
we, for good reasons, introduced it into our own work-hop in 
Philadelphia, and yet, at that time, we asked no one’s ; ermission 
to do what we pleased in the metrological management of our own 
business. We had a chance to try the system in making some- 
thing which did not clash with existing merchant sizes; once 
having perfected an organisation in this department we became 
fixed in its continuance. Precisely the same reason why we can- 
not change our general system into the metric hold against our 
giving up the metric system in the department where it is in use. 

If the change to the metric system will aid commerce, let the 
merchants do as we have done—try it. Commerce depends, in a 
large measure, on the possible output of our workshops. The 
engineer controlling the workshop, and who, to be successful, must 
be a merchant too, knows too well how he stands to give up a 
practically useful system more convenient to him after having 
tried both for the sake of any fancied conformity with other coun- 
tries. He can give up no vantege ground. His success in his 
life-battle in these days of active competition depends upon wise 
economies to enable ‘et to prosper. He has no more reason to 
cripple himself with an inconvenient system of metrology than 
he has togive up a tariff of protection on his production in order to 
make it easier for the world to compete with him. 

I am tempted to touch on the educational view of the subject, 
but will content myself with very few words. When engineers are 
told that the change to the metric system would save two years, 
or one year, in the school life of every child, they ask how many 
years are now devoted to mathematics only, in the average four 

ears’ schooling of the mass of our boys, and ask, what is to be 
opped off to make this saving. Many a good workman who has 
risen to a high rank among educated mechanical engineers had too 
few years at school to admit of a month’s saving in any one branch 
of his studies. 

It is the thing just now tofavour the change. A young engineer 
enlisting himself in the ranks of the metrical reformers(?) buys a 
cheap scientific notoriety. He is brought into sympathy with the 
self-constituted advanced thinkers. Those who oppose the change 
after having become familiar with both, are said to ‘‘ sever them- 
selves from the congenial sympathy of the enlightened public 
opinion of to-day.” The mechanical engineer can accept nothing 
as true until he has demonstrated the truth by experiment; at 
least, in anything capable of being put to the test of experiment, 
It is in the power of any intelligent man to test the metric system 
as others have done. He will, I think, find that the savants who 
originated the scheme before mechanical engineering, as it now 
exists, was known as a profession, made the mistake of beginning 
at the wrong end, the big end of the scale, the size of the world, 
and by the time they had cut it up or down to human wants it 
came out less fitted to human requirements than if they had recog- 
nised in the beginning the needs of the beings who were to use it. 

Our metrological reformers urge us to adopt a new system in 
place of our present one, a system that harmonises in no way with 
anything we now use. This new system is practically based on a 
certain measure over 39in. long. is is cut up into 1000 parts, 
and 100 of these parts cubed gives their primary vessel of measure- 
ment. The contents of this vessel in distilled water under certain 
conditions is their pound weight. Had the English yard of 36in, 
been so treated it would have been as good asystem, but no better. 
It would have been as inapplicable comfortably to our profession as 
is the metric. The wonderful extension of the metric system to 
time and infinite space was given up as impracticable long ago, and 
we are now asked to bear the shock of a mighty change, to use this 
inconvenient system, this unhandy system of ten, for the sake of 
uniformity with some other peoples of the world. 

In conclusion, when we take into consideration the enormous 
interests involved in manufacturing in America ; if it is, as we 
think, unwise to tamper with the existing metrology of our work- 
shops, the question may well be raised as to the wisdom of 
enforcing the metric system in trade pega The practical 
mind of Americans has already dispensed with much useless stuff, 
coming to us with our old metrology ; is it not better to continue 
to amend what we have, to encourage the uniformity so desirable, 
rather than to attempt to make all things new ; but in no respect 
practically better, at so frightful a cost / 








AUSTRALIAN NOTES. 


THE report on the Victorian railways for the year ending 30th 
Jane last is issued under the signature of the new Commissioner, 
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trafic shows an increase for the year of £13,183, 
| decreased to the extent of 345,603 tons, or £190, 
also shows a dccrease of £5449, 

The following isa general summary of the leading features of th 
report, together with comparison of the previous year ;— 


1894-5, 1895-6, 
Total debenture capital raised .. .. £36,835,095  .. £86,739. 845 
Net interestand charges .. .. .. .. £1,418,847 £1,438,€03 
Amount spent on construction dur- , 
| ing the year Pa ae £178,648 .. = £185,044 
Total spent in construction .. .. £87,922,207 .. £88,108'151 
| Average cost of construction per mile £12,221 .. "97s 
} Total miles open for tre ftic .. vs 3812 ie 
Gross revenue .. a. . £2,581,591 2 
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Revenue per average mile open.. £837 
| Expenditure we a £501 
Gross earnings per train mile 5s. 49d. 
Expenses a ts. 23d. 
| Number of passenger journeys .. 10,210,733 
| Goods tonnage... .. .. .. 2,331,580 
| Live stock tonnage .. 104,277 
| Train miles so ts con 6s oa cs ‘OOOREES 

Net revenue on total capital cost yer 
Css. ca és ce ck ae lee 0 2°74 2°24 


The report of the Queensland railways for the year ending 30th 
June last, although signed by the new C mmissioner, Mr, R, J 
Gray, contains the particulars of the manage ment of his'predecesgor. 
Mr. Jobn Mathieson, who had the entire management for the period 
under review. 

The gross revenue for the twelve months shows an increase of 
£59,982, while the working expenses are debited with £62,389 more 

than last year, but it must be explained that part of this increased 
expenditure is due to the inauguration of a different system of 
book-keeping, whereby a portion of wages are charged to this 
year, whi-h would under the old system have appeared in the 
previous year’sreturn; owing to this changethe net revenueshows an 
apparent decrease of £5407, whereas by the system as in operation 

rev‘ously the net revenue would have shown an increase of £9593, 

be fluctuations in traffic are remarkable. Increases are shown in 
the following classes :—Passengers, £12,916; minerals, £5739 - 
general merchandise, £26,151; and live stock, £47,551; while 
decreases are shown in agricultural produce, £11,448; and wool, 
£23,742. 

The report states that, although the live-stock traffic shows such 
a substantial increase, ‘it must not be overlooked that the expendi- 
ture involved in the carriage of this class of traffic leaves but a 
very small margin of profit.” The shrinkage in the wool traffic is 
due to a decrease in production. 

As a great difference of opinion exists with regard to the 
production and working of the West Australian goldfields, the 
table given below, which is compiled by the Inspector of Mines for 
that Colony, will be read with interest. 

The annual report of the Commissioner, Mr. Alan G, Pendleton, 
on the South Australian railways for the year ending 30th June 
last, shows an improvement on the previous year. A satisfactory 
indication of returning prosperity is the increase in passenger traffic 
to the extent of £25,146. 

In consequence of a reduced scale of charges for the carriage of 
live stock, the volume of traffic has increased, but the receipts 
slightly declined ; the low rates are, however, considered expedient 
for the purpose of profitable settlement in the far northern 
portion of the Colony, The working expenses have increased by 
£14,049, one half of which is owing to the replacement of engines 
and carriages, to which a greater sum than usual has been devoted, 
also in substituting strong axles for light ones, 

Owing to improved receipts and the reduction in the number of 
employés by death or resignation, it has been found possible to put 
the men in the traffic and locomotive running branches on full 
time, the system of short time has been in operation for nearly 
four years, 

A contract has been secured by Mr, W. Pickering for the con- 
struction of a bridge over the Murrum-bridge River at Gundagai, 
New South Wales, for the sum of £12,591. The whole of the 
material and labour required in connection of same will be obtained 
in the Colony. ‘ 

A large works are in process of erection at Cockle Creek, ten 
miles from Newcastle, New South Wales, by the Sulphide Corpora- 
tion, England, for the treatment of the Central Mine Broken Hill 
ores by the Ashcroft process. The magnitude of the works will 
make them one of the largest businesses in the Colony ; at the present 
time over 600 hands are employed in theirerection. It is intended 
to run the whole of the machinery by electricity. 

A Bill has been so authorising the construction of a railway 
from Nevertire to Warren, a distance of 12 miles 13 chains, single 
line, at a cost of £32,730. 

The quarterly report ending 30th September last of the Railway 
Commissioners of New South Wales, shows an increase in traffic of 
£32,160 comyared with the corresponding quarter of last year. 

The increase is made up by first-class passengers. £7764; second- 
class passengers, £8633 ; miscellaneous coaching, £2273. Inthegoods 
traffic, general merchandise shows an increase of £17,865 ; coal 
and coke, £6233 ; while wool, live stock, and other minerals have 
decreased by £11,917. The tonnage of general merchandise 
increased to the extent of 48,885 tons, and coal traffic by 
104,549 tons, 

The West Australian Government are prepared to purchase the 
Great Southern Railway, which extends from Albany to Beverley, 
a distance of 241 miles, subject to the approval of Parliament and 
the shareholders of the company. 

Amongst the articles it is proposed to place upon the free list are 
the following imports:—Agricultural, horticultural, and _viticul- 
tural implements and mwachinery—except garden rollers—asbestos, 
boilers, bookbinders’ machinery and materials, crucibles, cyanide, 
electrical machinery, emery wheels, engine packing, files, fireclay, 
forges, anvils and vices, jacks and winches, mining machinery of 
all kinds, nails, screws, bolts, nuts, rivets, spikes, and washers, 


Crushed, also the Number of Leases, Miners, Batteries, and other Data concerning Western Australia for the Year 1895, 





























|__Central Goldfcts, astern Goldfilds Pitbarra Goldiclis, | Kimberley Asburton 
BF o Tee aa = ear eat Ta " ee i eae a eT a ‘ Total. 
| East , 7 . East North , | West - 
Murchison Yalgoo Yilgarn Coolgardie 5 | : Dundas Pilbarra| p; 3 Kimberley | Ashburton 
Murchison 2 PT 2 Coolgardie | Coolgardie | ie + Jaealq.| pilbarra . Aafia’ 
Goldfield. Goldfield. Goldfield. Goldfield. Goldfield. Goldfield. | Goldfield. Goldfield. eens Goldfield. Goldfield. | Gcldfield. 
Total gold yield in ounces for the year ending 31st December, 1£95 | 65,477 Includedin Includedin 19,747 125, 106 (43.658) Included in 242 19,522 ‘| Inc’uded in 877 541 231,512 
| Murchison Murchison | Included in| Coolgardie | Pilbarra 
| | Coolgardie | | 
Total yield of alluvial and dollied goldin ounces .. .. .. «.| 15,484 Includedin Included in 2 637 Included Ditto | Ditto Ditto ~ —_ —_ 
| Murchison Murchison above. | | 
Total yield of auriferous quartz in ounces .. | 47,813 vi 2230 17,110 Ditto Ditto Ditto” | _ 9,483 Ditto — 
Total quantity of quartz crushed intons .. ., | 40,607 Nil 2400 — _ — . — | —_ _ — - 
Average yield of gold per ton of quartz crushed. . | Loz. 34 dwts. _ 18; dwts. - _ _- _ — _ _ -- 
Number of leases seed oth Sigh <span a 419 108 142 100 1.924 2,263 894 t24 9 42 3 
Area of leases working, acres .. | 3,924 1000 1524 1,373 23 651 88,400 13,744 4,393 1,011 | 554 £3 
Number of quartz miners .. 2,262 100 750 500 5,500 6,500 1,250 1,200 560 | 350 200 
Number of alluvial miners. . Sa? ie) ence est ead tae oe 800 200 £0 50 100 | 1,000 _ None 144 | 100 40 
DCEO, 5. os. ss. ae: ow wa we ye? ee 88 oe | 24 None 4 oj nT 10 6 1 6 2 4 
WC MUMIEE. cog ou, se es Se oes, eur ucernavdl 280 None 23 167 4 | 67 5 10 55 | 15 25 
Number of other crushing mills .. 2. 0. 0. 0. ue ue ee | 4 None None None 12 | None None None 3 None None 
Number of cyanide plants .. ian a | 2 None None None 1 | None None | 1 None None None 
a ernie eae eee = 2,074 : 356 | 423 5,632 | 2,641 a dee 421 183 62 
Total gold yield previous to 1895 in ounces .. -| 100,578 Nil Nil 145,421 105,320 | Included in | Included in | 876 79,946 —— in| 21,€05 
| | ilbarra 





cies. A proper valuation of this 
instructive bints for our higher technical institutions.” 
There is an irreconcileable discord between the inch and the 





proceeding contains the most 


Mr. Jubn Mathieson, but as that gentleman took up office in July, 
the report deals with the management of his predecessors, 
The net profit on working amounts to £854,917, being £183,281 





Coolgardie Coolgardie | 





printing machinery and type, pumps and apparatus for raising 
water, telegraph and telephone materials and instruments, wire 
cloth, wire screening, and wire rope. 





r 
18 


THE ENGINEER. 





603 











THE 








THE “ROW” TUBE. 





Ay impinging surface is now recognised as the best for 
transmitting temperature from one to another fluid, whether 
it be heated gases transmitting their thermal units to water 
in a steam generator, or whether it be steam giving up its 
apparent and latent heat to surrounding fluids. Many 
devices have been carefully worked out with this end in view, 
some successfully, others—owing to complication, &c.—have 
failed. It is now claimed that the indented tube known as 
Row’s patent is showing a very high efficiency in these 
respects. The indents which cause the impingement are deep 
and of a rounded character, so as to deal kindly with the 
tube under treatment, and are placed at right angles so as to 
be most effectual. A table of trials of this Row tube as com- 
pared with an equal surface of plain round tube, is before us, 
from which we extract results to show the heating efficiency 








in raising a given quantity of water from a temperature of 
50 deg. Fah., to 212 deg. Fah., this practice being common 
in feed-heaters; also in evaporating a given quantity of water 
at and from 212 deg. Fah., this being in connection with 
evaporators as used inmarine practice for making up additional 
pure water for boiler feeding, &c. 


Plain tube. Row tube. 
Temperature of water .. 53 deg. Fah. 58 deg. Fah. 
Contents in vessel .. 11 gallons .. 11 gallons 
ee 9} tol0 min. .. 4 to 44 min. 
Time to evaporate 2} gallons 204 min. 9} min. 


We also give three illustrations showing the application of 





“R O Ww” 


TUBE 





Row tubes. Fig. 1 shows an evaporator closed, and with all 
mountings in place, leaving one side and the back free for 
placing in a close corner position. Fig. 2 shows the same 
evaporator with the door joint broken and the door with 
tubes withdrawn for examination or cleaning. This is done 
without having to disturb any of the steam or water connec- 
tions. Fig. 3 shows a part sectional drawing of the feed- 
water heater used with live steam. 

The tube in connection with these appliances, in addition 
to being highly efficient in transmitting heat, has a peculiar 
movement in expanding or contracting, which is of muc 
value in casting any scale which might otherwise adhere to 
the surface. When a particularly compact and light con- 
struction of the feed-heaters is desirable the shells are made 
in copper, and some heaters have been made and fitted only 
measuring 4ft. 2in. long by Sjin. diameter, and weighing 


245 1b., capable of heating 64 tons of feed-water per hour from | 


100 deg. Fah. to 212 deg. Fah. These light-weight heaters 
have been applied to torpedo boats, and are, we understand, 
giving satisfaction. They are so constructed that all the 
tubes are connected to a tube box at one end only, thus 
leaving them free for expansion or contraction. 

There seems to be no doubt as to the comparative efficiency 
of this patent tube. Those interested in the question can 
witness tests and judge for themselves at Dalham Works, 
Manchester. Mr. Royle, the manufacturer of these speciali- 
ties is, we are informed, making extensive experiments with a 
view to the tube being applied to water-tube boilers, and so 
far has attained some remarkable results. 








LAUNCHES AND TRIAL TRIPS. 


ON Saturday, December 5th, Sir Raylton Dixon and Co. launched 
from the Cleveland Dockyards, Middlesbrough, a steam trawler of 
the following dimensions :—Length, 100ft. 8in.; beam, 20ft. 5in.; 
depth, moulded, 11ft. 8in. The vessel has been built to Lloyd’s 


highest class, to the order of Messrs. C. W. Kellock and Co., of | 


Liverpool, for the Mersey Trawlers, Limited, and is of the well- 
known type of steam fishing vessels, of which a large number 
have been built by Sir Raylton Dixon and Co. Triple-expansion 
engines will be fitted by the North-Eastern Marine Engine Com- 
pany, Limited, of Sunderland, the cylinders being llin., 17in., 
30in. by 2lin. stroke, with a large steel boiler working at 180 lb. 
pressure. As the vessel was leaving the ways she was named 
Kingfisher. 

Thursday, 3rd December, the steel screw steamer Begona, 
built by Sir Raylton Dixon and Co., Cleveland Dockyards, Middles- 
brough, to the order of Seiior Ramon de la Sota, Bilbao, proceeded 
out to sea for her official trial trip under the command of Captain 
Victor Landa. Her principal dimensions are :—Length, 315ft.; 
breadth, 42ft. 6in.; depth moulded, 22ft. 54in., and has a dead- 
weight carrying capacity of about 4250 tons on a light draught of 
water. She is built to Lloyd’s highest class partial awning deck 
rule, with accommodation for passengers and captain in p, and 
for officers and engineers in after end of partial awning deck, with 
crew and fireman at fore end. Triple-expansion engines are 
supplied by Messrs. Blair and Co., Ltd., Stockton-on-Tees, having 
cylinders 22}in., 364in., and 60in. by 39in. stroke, with two large 
single-ended boilers, working at 160 1b. pressure. The hull and 
machinery have been built under the personal supervision of 
Captain Luis de Ybarre, the owners’ superintendent. 

On the 4th inst., Messrs. Ropner and Son, of Stockton-on-Tees, 
launched a fine steel screw steamer of the following dimensions, 
viz :—Length, perpendiculars, 320ft.; breadth, extreme, 46ft.; 
depth, moulded, 23ft. 9in. The vessel has been built on the three- 
decked rule, having one deck laid with poop, bridge, and top- 
gallant forecastle. The saloon and cabins for captain and officers 
will be fitted up in the poop, the engineers being berthed in the 
bridge amidships, and the crew in the forecastle as usual. She 
has a double bottom on the cellular principle for water ballast, and 
has been designed to carry a deadweight cargo of 4500 tons on 
Lloyd’s summer freeboard. She will have all the most recent 
appliances for the expeditious and economical loading and unload- 
ing of cargoes; has direct steam windlass, steam steering gear 
amidships, with screw gear aft, four steam winches, with a large 
multitubular donkey boiler, stockless anchors, &c, She will be 
fitted with a set of triple-expansion engines by Messrs. Blair and 
Co., Limited, of about 1000 effective horse-power. The steamer 
has been built to the order of a Newcastle firm. 

On Thursday, the 3rd inst., there was launched from the yard 
| of the Tyne Iron Shipbuilding Company, Ltd., of Withington 
| Quay-on-Tyne, a steel screw steamer built to the order of Messrs. 

the Stag Line, Ltd.—Messrs. Joseph Robinson and Sons, of North 
| Shields, managers—and of the following dimensions, viz. :—Length, 
313ft.; breadth, 45ft.; depth, 23ft. lin. moulded ; and to class 





h | 






100 Al at Lloyd’s on the single-decked rule. This vessel has water 
ballast fitted right fore and aft on the cellular system, and is also 
fitted with all modern improvements for the rapid loading and 

| discharging of cargo, including four double-cylindered steam 
| winches, direct-acting steam windlass, large donkey boiler, steam 
| steering gear by Messrs. Davis and Co., of London, and Hastie’s 
screw gear aft. The engines, which are to be supplied by the 
| North-Eastern Marine Engineering Company, Ltd are of the 
triple-expansion type, having cylinders 23in., 38in., and 6lin. by 
| 39in, stroke, and working at a pressure of 180]b. On leaving the 
| ways the vessel was named the Gloxinia, by Miss Nellic Robinson, 
daughter of Mr. Joseph Robinson, of Ingleside, North Shields. 
Messrs, Wigham Richardson and Co. launched a finely-modelled 
steel screw passenger steamer on Saturday, the 5th inst., which 
| they are building to the order of the Osaka Shosen Kabushiki 
| Kaisha, of Osaka, Japan. The steamer is 261ft. in length by 35ft. 
in breadth by 23ft. deep, will be rigged as a two-masted fore-and- 
aft schooner, and is being built to take the highest class in Lloyd’s 
| Register. Accommodation will be arranged for first and second- 
| class passengers in a bridge amidships and in a poop, the fittings 
| being specially calculated to add to the comfort of the passengers 
| in the trade in which the vessel will be employed. In addition to 
| these passengers the steamer will be fitted to carry a large number 
of steerage passengers. The propelling machinery is also beirg 
constructed by Messrs. Wigham Richardson and Co., and will 
| consist of a set of triple-expansion engines, which are designed to 
| drive the vessel at a good speed. The appliances for working both 
| ship and cargo are of the most modern and improved kind, and 
| include a powerful steam windlass, four steam winches, steam 
steering gear, large donkey boiler, &c. As the vessel left the ways 
she was named the Anping by Miss Watts, daughter of Mr. 

Philip Watts, director of Elswick Shipyard. Amongst those 

present at the launch was Mr. Konishi, the superintending 

engineer for the owners, under whose superintendence the steamer 
was ouilt. 

| On Saturday, December 5th. Furness, Withy and Co., Ltd., 

launched from their Middleton Shipyard, Hartlepool, a large steel 
screw steamer built to the order of Messrs. J. E. Guthe and Co., 

West Hartlepool. She is a fine type of a modern carro boat, 

measuring over 350ft. in length, and built throughout of Siemens- 
Martin steel. with a large measurement and a deadweight capacity 
of about 6300 tons, built to the highest class at Lloyd’s. The vessel 
| is of the si-gle-deck type, with poop, bridge and forecastle. The 
holds are fitted with iron grain divisions, and all the deck erections, 

| skylights, bulwarks, &c., are constructed of steel and iron. Cellu- 

| lar double bottom fitted fore and aft for water ballast, the after 

| peak being also available as a tank. The greater portion of the 

| plates are in 24ft. lengths, making the structure of the ship very 

| strong. Five large steam winches, donkey boiler, patent steam 
| steering gear amidships, screw gear aft, direct steam patent wind- 
lass, stockless anchors hauling into hawse pipes, and other modern 
appliances a-e fitted for the handy working cf theship. Thesalcon 
and cabin, providing accommcdation for the captaia, &c., is hand- 
| somely finished in polished hardwood. The vessel will be rigged 
as a two-masted fore-and-aft schooner, and will be fitted with 
| triple-expansion engines of massive design, with every provision for 
| economical working by Messrs. W. Allan and Co., Ltd., Sunderland, 
| On leaving the ways she was named Barbara by Miss Barbara 

Guthe, daughter of the owner. 

tecently the s.s. Unison proceeded to sea for the purpose of a 
trial of her machinery, after undergoing extensive alterations and 
| repairs. This vessel is somewhat noteworthy as indicating a 
| method of altering the machinery of old vessels to enable them to 
| compete successfully with vessels of a more modern type. The 

old boilers have been taken out, and a new high-pressure boiler 
fitted, thus effecting a large saving of deadweight and space, and 
| allowing of a corresponding increase of carrying capacity. The 
| engines also have been altered to the high-pressure compound 
| system to suit the new high-pressure boiler. This vessel was 
| recently purchased by Messrs. Roed, McNair, and Co., Glasgow, 
| who have had the above alterations carried out, as also extensive 
| repairs and additions effected to the hull, &c., so as to bring the 
| vessel up to the requirements and highest classification of Det 

Norske Veritas Registry. The whole of the work to both machinery 

and hull has been carried out by the North-Eastern Marine En- 

gineering Company, Ltd., at their Walisend works. The trial 
proved very successful, the machinery working throughout to the 
entire satisfaction of all present, the mean speed attained on 

the measured mile at Whitley being 9°9 knots. There was a 

number of shipowners and other interested gentlemen present 

during the trial, amongst whom were Messrs. Roed and McNair, 
the owners; Mr. Bodin, chief surveyor of Det Norske Veritas; 

Mr. Macfarlane, consulting engineer, who has superintended the 

alterations on behalf of the owners; and Mr. D. Myles, works 

manager of the North-Eastern Marine Engineering Company. 

After the trial the Unison proceeded for Christiania, under the 

| command of Captain Thorbjornsen. 

| On Wednesday, December 2nd, the fine steel screw steamer 

| Lauristam went out on her trial trip from West Hartlepool. She 

| has been built by Messrs. William Gray and Co., Ltd., to 
the order of Messrs. Frank C. Strick and Co., Ltd., of Swan- 
|sea and London. The vessel takes Lloyd’s highest class, and 
| her dimensions are :—Length over all, 300ft.; breadth, 42ft.; and 
| depth, 21ft. 9in. The deck erections consist of a full poop, bridge 
over machinery space, and topgallant forecastle. A handsome 
saloon and cabins for officers, &c., have been fitted up ‘aft; the 
engineers’ rooms are in the bridge, and the crew’s accommodation 
forward. The hull is built on the web-frame system, with a 
cellular double bottom, large aft peak tank, large hatchways, five 
steam winches, steam steering gear amidships, hand screw gear 
aft, large donkey boiler, patent direct steam windlass, boats on 
beams overhead, shifting boards throughout, stockless anchors, 
two masts with schooner rig, and a complete outfit for a first-class 
cargo boat. The engines are of the triple-expansion type, supplied 
by the Central Marine Engine Works of Messrs. William Gray and 
Co, Ltd., and have cylinders 214in., 35in., and 58in. in diameter, 
with a piston stroke of 39in. Steam is supplied by two large steel 
boilers working at a pressure of 1601b. per square inch. After 
adjustment of the compasses by Mr. Berry, the vessel ran out to 
sea for an hour, everything working in a perfectly satisfactory 
manner, and to the entire satisfaction of the officials on board. 

The trial was witnessed by Captain Rosser and Mr. A. Walker, 

under whose superintendence the vessel and her machinery have 

been built, on behalf of the owners ; Captain Bristow, of the Wilson 

Furness-Leyland Line ; Captain Murrell and Mr. T. Mudd, repre- 

senting the builders of the ship and engines respectively. On the 

conclusion of the trial the vessel proceeded on her voyage, to load 
at one of the Welsh ports, 

Last week the Tamsui, built to the order of the Osaka Shosen 
Kabushiki Kaisha, of Japan, was launched by Messrs. Joseph L. 
Thompson and Sons, Limited, of the North Sands Shipbuilding 
Yard. She is the second vessel built to the order of this firm by 
Messrs. Thompson, and is 262ft. long by 35ft. beam, 23ft. depth 
moulded. She is built onthe spar deck rulesto Lloyd’s 100 A1 class, 
under their special survey. The vessel hasspacious accommodation 
in the poop, for twenty-four second-class passengers, and has a 
separate pantry and sanitary arrangement attached. The bridge 
amidsbips is fitted for the accommodation of first-class passengers 
at the forward end, with a large saloon in the centre ; accommoda- 
tion is also fitted here for the purser, steward, pantry, bathroom, 
&e. At the after end of the bridge mess-room accommodation is 
fitted for the officers, engineers, scullery, bath-room, &c. On the. 
top of the bridge at the forward end is fitted a large house and 
captain’s room. The forecastle is fitted up for the accommodation 
of the seamen, firemen, petty officers, and special erections are also 
built for lamp rooms, stores, &c. The main deck is laid throughout, 
and the forward ’tween decks are fitted for the accommodation of 
steerage passengers. On the forecastle head is placed a direct 





steam windlass for working the stockless anchors. Steam steering 
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gear is fitted at the after end of the bridge, with the controlling 
gear from the captain’s bridge. Powerful screw gear is fitted on 
the p aft. Four powerful steam winches are fitted for the 
handling of cargo. The vessel is smartly rigged in fore-and-aft 
schooner style. Water ballast is arranged in the cellular double 
bottom, right fore and aft, and in the fore and aft peaks. The 
engines and boilers are constructed by Messrs. John Dickinson and 
Sons, Limited, Sunderland, the cylinders being 2l4in., 36in., and 
49in. by 39in. stroke, supplied with steam from two multitubular 
boilers constructed to work at 180 lb. pressure. The vessel is built 
to meet the Board of Trade regulations for a passenger certificate, 
and is throughout constructed to meet the requirements of the 
trade for which she is intended. 


There was launched on Thursday, December 3rd, from the yard 
of the Caledon Shipbuilding and Engineering Company, Limited, 
Dandee, a handsomely modelled steel screw steamer, built to the 
order of the Clyde Shipping Company, Limited, of Glasgow, for 
their passenger and cargoservice. Her principal dimensions are :— 
Length, 260ft.; breadth, 33ft. 6in.; depth in hold, 16ft. 4in., 
having a gross register of about 1200 tons. The vessel is built in 
excess of the highest class in the British Corporation Registry, and 
is intended for the company’s London and Glasgow trade. The 
deck machinery consists of four powerful steam cranes and two 
steam winches for working cargo, also steam steering gear, all by 
Messrs. Caldwell and Co., Limited, of Glasgow, and steam wind- 
lass by Messrs. Emerson, Wall, Thompson Brothers, Gateshead, 
and the other equipments are all of the latest type. Accommo- 
dation is provided for about ninety first-class passengers, aft and 
amidships. The main entrance to the saloon is from a large deck- 
house on poop, containing four state rooms and saloon staircase. 
The saloon entrance is finished in polished teak wood, the ceiling 
is of Tynecastle tapestry, and the floor laid in mosaic. A large 
open space in the centre of the floor gives light and air to the 
dining saloon, and is covered by stained glass of chaste design. 
At the foot of the staircase a lobby leads to the dining saloon at 
the after end, and the steward’s pantry, &c., at the fore end. 
Including the ladies’ cabin there are first state rooms aft, all 
handsomely furnished, and the after end of the saloon is arranged 
to accommodate passengers, being divided from the fore part at 
night by curtains, The cabin walls are panelled in sycamore and 
mahogany, with satin wood mouldings, a dado forming the lower 
part of the design. The floors of the dining saloon, state rooms, 
ladies’ room, and lavatories are all laid in mosaic, the whole pre- 
senting a very elegant appearance. Electric bells are fitted 
throughout the cabins and saloon. Amidships there is a large 
square deck-house containing smoking-rooms and two state rooms 
of ample size. The walls of the smoke-room are in oak, the ceiling 
of Tynecastle tapestry, and the floor is laid in mosaic. Above the 
smoke-room there is provided for the captain’s use a chart-house, 
handsomely furnished and panelled in polished teak wood. 
The engineers are berthed abaft the engine-room, the officers 
amidships, and the crew and steerage passengers forward. On the 
main deck and in the upper and lower main holds stalls have been 
fitted for cattle. Electric light has been fitted throughout the vessel 
by Messrs. W. C. Martin and Co,, Glasgow. There are 168 fixed 
lights of 16-candle power, and two cargo arc lamps of great power 
are swung from aloft for use in handling cargo. The current is 
supplied by a direct driven dynamo, with an output of 200 
amperes at 65 volts. The engines, which were constructed at 
Lilybank —the engineering works of the Caledon Company, 
Limited—are of the triple-expansion type, having cylinders 25in., 
40in., and 65in. diameter respectively, with a piston stroke of 
48in. There are two single-ended cylindrical boilers, having a 
working pressure of 160 1b. per square inch. A separate boiler 
supplies steam for the cranes and winches. The specifications 
were drawn up and carried out by Mr. Hamilton, engineer to the 
company, assisted by Mr. John Wylie, the company’s ship sur- 
veyor. On leaving the ways the vessel was named Garmoyle by 
Mrs. W. B. Thompson, of Thornbank, Dundee. The Garmoyle 
makes the fourteenth vessel built at the Caledon Yard for the 
Clyde Shipping Company, Limited. 








ADMIRALTY WORKS DEPARTMENT. 





THE Department of the Director of Woras of the Navy has 
recently been under reorganisation, and the following are the 
numbers and scales of pay of the future permanent engineering 
and surveyors’ staff. Entries for assistant civil engineers, second 
grade, and assistant surveyors, second grade, will in future be 
made by open competitive examination under the Civil Service 
Commissioners, from whom particulars can be obtained :— 


Mini- Annual Maxi- 
mum. increment. mum. 
£ x £ 
Assistant director of works 850 .. 50 . 1000 
Engineering Staff. 
Mini- Annual Maxi- London 
mum. increment. mum. allowance. 
Admiralty : £ £ £ £ 
1 superintending civil engineer 600 .. 25 700 150 
lcivilengineer .. .. .. ». #0 .. @® 500 100 
l assistant civil engineer, first 
I eae 300... «215 400 .. 100 
1 draughtsman 150 .. 10 200 .. — 
Outports : 
3 superintending civil engineers 600 .. 25 700," 
6civilengineers .. .. .. .. 400 .. 20 .. 500) With 
7 assistant civil engineers, first | existing 
Cs sae ops oe. xo ope. oo AD: ioe OT ae 
8 assistant civil engineers,second ances. 
Rs os es ss on. ce 10 300 


‘The engineering staff at the Admiralty will be interchangeable 
with the staff at the ports, the same chances of promotion to the 
higher posts, including that of Assistant Director of Works, being 
open to all. 


Surveyors. 


Mini- Annual Maxi- London 
mum. increment. mum. allowance. 
Admiralty : £ £ £ & 
1 chief surveyor .. 600 .. 2 800 .. — 
hetenies pati aoe, 500 .. — 
2 assistant surveyors, firstgrade 250 .. 15 350 .. 50 
2 assistant surveyors,second ,, 125 .. 10 250 .. 50 
Outports: 
2 assistant surveyors, first grade 250 .. 15 .. 350 .. — 
3 assistant surveyors,second ,, 125 .. 10 .. 23:0 .. — 
The assistant surveyors of the first and second grades at the 


Admiralty and the Ports will be interchangeable, all passing the 
same open competitive examination, and having the same chances 
of promotion, and all the higher posts in the surveyors’ branch, 
including that of chief surveyor, being thrown open to them. 


Coastguard Branch. 


Mini- Annual Maxi- Allow- 
mum. increment.mum. ances. 
Head office : £ & & & 
1 surveyor of coastguard build- 
Pas. os «s 6. d= ce, we 700 .. — 
l clerk of works .. ao .,. 20 300 .. — 
Lands Branch. 
Mini- Annual Maxi- Allow- 
j mum. increment.mum. ances 
Head office: £ & £ £ 


1 surveyor of lands F 
1 assistant surveyor of lands 


- 000 .. 20 .. 60 .. — 
-- 11s. to 10s, per day for 6 days a week 





‘| running, and two other double benches are being put in. 





THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE advance in marked bar prices declared last week has, as | 
anticipated, done good rather than otherwise to the general iron 
market. The effect has been to convince buyers that the revival 
which has of late manifested itself in trade is a genuine movement, 
and upon colonial and foreign consumers especially the influence 
of the action of the marked bar houses should be in this direction. 
The new price lists of a number of the marked bar houses are now 
before me—all showing a 103. advance on all the descriptions of 
iron rolled, 

The Earl of Dudley quotes prices from his celebrated Round Oak 
Ironworks as :—Bars, £8 23. 6d.; best, £9 10s.; best best, £11; 
treble best, £13 ; and treble best crystallised, £13 10s. Hoops and 
strips and angles are £8 12s. 6d. ordinary, £10 best, and £11 10s. 
double best ; whilst the Earl’s tees are quoted £9 2s, 6d., £10 10s., 
£12, and £14, according to the four qualities rolled, His lordship’s 
‘‘Hurst” brand of iron is £7 for bars, £7 53. angles, and £7 103. 
hoops and strips and tees of ordinary quality, with 10s. per ton 
additional for best, and £1 per ton additional for best best. 

Messrs. William Barrows and Sons quote bars £7 10s., best 
ditto £9, and best best £10. Plating bars, under the new condi- 
tions, become £8, and best ditto £9 10s. These last two prices 
apply also to angle and tee iron. Best chain and scrap bars are 
£9, and double best £10, while double best charcoal bars are £16. 
Hoops are £8, and best £9 10s., and plates—boiler—£8 10s. for 
ordinary, £9 10s. best, £10 10s. double best, and £11 10s. treble 


st. 

John Bagnall and Sons, Limited, quote bars at £7 10s., and on 
to £8, £8 10s., £9, and £9 10s., for rounds and squares according 
to size. Rounds only, from 5jin. up to 6in., are £10 10s,, £11, 
£11 10s., and £12, while from 6}in. to 7}in., the prices are £13, 
£14, and £15, Sheets the firm quote 49 for 20 w.g., £10 10s. 
for 24 w.g., and £12 for 27 w.g. 

The marked bar makers now seem to have confidence that 
probably the present advance will be followed by another of equal 
amount early in the new year. It is significant of the improved 
trade that a rise should have been decided upon at this period of 
the quarter, when previous changes, up or down, have only taken 
place at the quarterly meetings. Prices of this class of finished 
iron—ordinary marked bars—have varied during the last twenty- 
two years from £16 to £7, the latter being regarded as the 
minimum rate, below which manufacturers will not go; so that, 
although trade has much improved, “listed” bars are still only 
10s. above the lowest. 

Merchant bars remain at £6 5s. to £6 10s. per ton, and in some 
instances £6 15s.; and common unmarked bars are £5 15s, to 
£6 5s., with £6 as the official minimum of the Associated Makers, 
Gas tube strip is still £5 15s. to £6, and hoop iron £6 5s, to 
£6 10s. Orders for unmarked bars were freely on offer this 
afternoon, and makers reported themselves full of work and 
behindhand with execution. These statements were fully borne 
out by merchants, who were loud in their declarations of their 
inability to get deliveries, and of the consequent inconvenience to 
consumers which in many instances is resulting. 

The prospects of the iron trade as a whole are indeed better 
than they have been for along time, and further advances are 
considered probable in January. The ironworks throughout the 
Wolverhampton, Dudley, Smethwick, and Oldbury districts are 
now producing the largest aggregate known for five or six years. 
The steelworks also are very busy. 

The sheet ironworks are, however, not all full of orders, over 
production still proving a great drawback in this branch. Asa 
result, prices of sheets have not secured an advance in the market 
commensurate with other sorts. Hard doubles, although quoted 
on the market £6 15s., are not generally realising perhaps more 
than £6 12s. 6d., and the £7 which is asked by some firms cannot 
be regarded as much more than nominal, Singles are £6 7s. 6d. 
to £6 103., and lattens £7 5s. to £7 7s. 6d., or £7 10s. nominal. 

The returns of business doing by the galvanisers are fairly satis- 
factory, for, though the exports of galvanised sheets last month 
are not so good by 800 tons as for October, they are within 
200 tons of the figure for November, 1895. The totals are :— 
November last, 18,747 tons; October last, 19,558 tons; and 
November, 1895, 18,924 tons. India’s buying shows a rise of more 
than 2000 tons for November over October, the figures being 
5197 tons last month, contrasted with 3052 tons in October ; but 
Australia, South Africa, and the Argentine register rather large 
declines, The Australian purchases in October covered 5300 tons, 
while for November they stand at 4075 tons ; and the Cape and 
other South African markets in October took 3592 tons, against 
only 1557 tons now. The Argentine figured for 1074 tons in 
October, and only 899 tons last month. Lower, however, as the 
Australian demand is on the month; it is yet 1000 tons in excess of 
November, 1895, when the total was 3061 tons. South Africa, on 
the contrary, has dropped 800 tons on the year, the figures of 
November twelvemonth having been 2354 tons. 

Continued strength and a good demand characterised pig iron ; 
and one of the causes which sustains it in this position is the dear- 
ness of coke. Staffordshire sorts are quoted 37s. 6d. to 38s, 6d. 
for cinder sorts, 42s, 6d. for part mines, and 55s. for hot air all 
mines. For Northamptons, 44s. to 45s. is asked, and for Derby- 
shire about ls. more, while Lincolns are 46s, net. 

Mr. Joseph °Evans, of the well-known steam pump firm of 
Joseph Evans and Sons, Culwell Foundry, Wolverhampton, has 
just patented an improvement in self-propulsion for cycles and 
motor cars, which seems likely to attract some attention when the 
details are ready for publication. 

An effort is being made to secure the harmonious action in the 
Midlands of the National Association of Iron and Steel Workers 
—whose head-quarters are at Darlington—and of the Midland 
Iron and Steel Wages Board. To this end the executive of the 
larger body has issued a circular to members of the smaller. The 
chief recommendation is that no works shall be eligible for the 
Wages Board membership where there is not a branch of the 
Association established amongst the workmen. It is also recom- 
mended that at every works in South Staffordshire, East Worcester- 
shire, and Shropshire, where such a branch is established, both 
employers and workmen shall be connected with the Wages Board ; 
and in the event of any employer refusing to be connected with the 
Wages Board, the workmen shall not feel themselves bound by any 
of its decisions, and vice versé. These recommendations will be 
considered at an early meeting of the Wages Board. 

Mr. William Cope, of Bristol-road, Birmingham, has submitted 


| to Dr. Hopkinson, the special tramway advisor of the Birmingham 


Corporation, and also to the members of the Works Committee, 
the specification of a patent he has taken out for an improved 
electric tramway conduit. The chief features of the patent are 
a chamber of special form—somewhat bottle-shaped—wherein the 
electric conductor is to be laid; and an internal car forming a 
covering to the conductor, and protecting it from any dirt or wet 
that may fall through the slot rail. 

‘The Relation of Engineering to the Exact Sciences” formed 
the subject of the presidential address of Professor F, W. Burstall 
at the first meeting of the newly-formed Mason College Engineer- 
ing Society. 

Orders for a complete hot-rolling ey have been placed by the 
Empire Seamless Tube Company. e company has decided to 
purchase the freehold of the works. Four double benches are 
The 
present output is 15,000ft. per week. 

The new works of the Cycle Manufacturers’ Tube Company, 
Limited, in which the chief holders are the Earl of Winchilsea and 
Mr. Ernest Terah Hooley, were formally opened in an auspicious 
manner on the 2nd inst, There are about 1000 tons of Swedish 
billets and blooms in stock, There are six sets of rolls, driven by 





— 
— 


a pair of compound condensing engines of 500-horse * whi 
in the drawing mill there are fifteen double benches aoe 
two similar engines. The complete process of making the finished 
tube from the ingot takes about nine and a-half hours, 








NOTES FROM LANCASHIRE, 
(From our own Oorrespondents.) 


Manchester.—A fairly good inquiry still comes forward ; 

: ; in the 
iron trade here ; and there was a moderate business put throy h 
on Tuesday’s Manchester Change meeting. In pig iron the recent 
strong upward movement has perhaps received somewhat of a 
check, but prices generally continue strong, with makers not at 
all anxious about booking further orders. Local makers haye ut 
up their list quotations ls. per ton, and are now asking 48s, & 

less 24, for No. 3 foundry delivered Manchester, and about 4¢s, 64 
for forge, delivered Warrington. In Lincolnshire iron prices haye 
somewhat receded from the special rates which makers were asking 
last week, no arrangement having been arrived at for any further 
official advance, and foundry qualities average about 46s, fd, to 
\7s, 6d. net, delivered Manchester, with forge numbersabout 45s, 3d, 
delivered Warrington ; Derbyshire foundry remains firm at 4s, to 
50s. net, delivered Manchester. Outside brands are without 
material alteration, except perhaps a somewhat easier tone jp 
Middlesbrough, which averages about 493, ld. to 49s. 4d. net 
delivered by rail, and 47s, 6d. to 48s., delivered dock quays, Man: 
chester, with Eglinton and Glengarnock about 51s. 9d. to 5us, 3d, 
delivered at the Manchester Docks. I may add that during the 
week about two thousand tons of American pig iron have arrived 
at Manchester by the Ship Canal, and another thousand tons jx 
being sent into the Warrington district, these being shipments on 
account of iron bought some time back. So far as prices can be 
quoted for American pig iron, they may be given about 47s. to 
183. delivered at the Manchester Docks, and about 45s, 6d. to 46s, 
delivered Warrington. ; 

In the manufactured iron trade local makers are very firm in 
holding to their full rates, Lancashire bars, which are in exception. 
ally good demand, being now generally quoted £6, with North 
Staffordshire makers asking £6 5s. delivered here, and the 
merchants in the Manchester district have advanced their lists 
rates for all iron taken out of stock 10s. per ton, merchant prices 
being now £7 for bars. Sheets remain at £7 5s. to £7 10s,, and 
hoops maintain the advance reported last week, list rates being firm 
at 26 10s. for random, to £6 15s. for special cut lengths, delivered 
Manchester district, and 2s. 6d. less for shipment. 

Prices in the steel trade are steady at recent quotations, but 
there is no further actual upward move. Good foundry hematites 
average about 60s., less 24 ; with local billets, £4 17s. 6d. to £5 
net cash ; bars, £6 2s. 6d. to £6 5s,, and boiler plates obtainable 
at about £6 10s. to £6 15s, per ton, delivered in this district. 

The reports I receive as to the position of the engineering trades 
in this district continue very encouraging, activity being fully 
maintained in the leading departments, and all the most important 
engineering centres are in a very satisfactory position both as 
regards work in hand, and in prospect, whilst the shipbuilding 
yards continue well employed, except in some of the repairing 
shops. The returns of the principal trades unions afford evidence 
of the general activity, in a further slight decrease of the number of 
members on the unemployed list, the Steam Engine Makers’ Society 
having now only about } per cent. on out-of-work donation. 

Mr. Alfred Pilkington, director of the Clifton and Kersley Coal 
Company, Limited, died rather suddenly on Thursday, at Harro- 

ate, where he had been staying for the benefit of his health. The 
p sone gentleman, who was the son of the late Mr. Richard 
Pilkington, one of the founders of the well-known glass making 
firm of St. Helens, was a prominent member of the Lancashire and 
Cheshire Coalowners’ Association, and his death will be deeply 
regretted throughout the coal trade of Lancashire. 

At a meeting of the Northern Society of Electrical Engineers, 
held on Monday at the Palatine Hotel, Manchester, Mr. Fawcus in 
the chair, Mr. Bertram Blount, F.I.C., F.C.S., Assoc. Inst. C.E., 
read an interesting paper on the ‘‘ Manufacture of Alkali and 
Bleach by Chemical and Electrolytic Methods.” 

An important transformation is just now in progress in con- 
nection with the telephonic service in the city of Manchester, 
which will shortly result in the emtire removal of the unsightly 
and dangerous overhead wires which have been so great a dis- 
figurement to the central thoroughfares. The National Telephone 
Company is now engaged, and, I understand, has nearly com- 
pleted, an entirely new arrangement by carrying the wires under- 
ground instead of overhead, and as soon as this new service is 
completed I may be in a position to give some interesting details 
of the special arrangements which have been adopted. I believe 
that one urgent reason for making the change has been the great 
and ever-constant risk arising from the possibility of large masses 
of these wires being suddenly thrown into the streets through 
destruction by fire of buildings over whose roofs they are at 
present carried, and I understand the change from overhead to 
underground has been quite a voluntary undertaking on the part 
of the company. 

An interesting discussion took place at the ordinary meeting of 
the Manchester Geological Society on gare G with reference to 
irruptions of coal into mine workings, which have occurred at 
collieries both in the Staffordshire coalfield and also in this imme- 
diate district, in many cases with disastrous results, A paper con- 
tributed by Mr. F. G. Meachem described a number of these 
irruptions which had taken place in the thick coal work- 
ings at the Hamstead Collieries, South Staffordshire, which 
had been attended sometimes with fatal consequences to 
the miners. Mr. Joseph Dickinson also referred to similar 
irruptions which he had previously described in a paper read 
before the Society, and which had taken place at the Nook Pits, 
Ashton-under-Lyne. These ees he said, afforded striking 
evidence of the exceptional difficulties attending foap mining, 
where the coal and adjacent strata were not sufficiently hard to 
withstand the weight of the overlying mass. At both collieries, 
he remarked, the coal was liable to spontaneous combustion, and 
the irruptions were attended with a loud noise without previous 
warning, and in both, borings in advance and a variety of driving 
had been tried without producing much, if any, useful effect. 
The manager of the Nook Pits, Ashton-under-Lyne, remarked 
that since they had adopted wide work these irruptions had ceased, 
and in the course of further discussion the opinion generally ex- 
pressed was that the irruptions were due to enormous pressure 
exerted upon the soft coal, and not to the presence of gas in the 
strata. 

Another paper was also read, contributed by Mr. Thomas Bell, of 
Midddlesbrough, with reference to the Durham and Cleveland 
saltfield, in which particulars were given of recent borings 1 
the district, and Mr. Joseph Dickinson remarked that the 
sections given made it quite clear that the lias did not, as he had 
prematurely supposed, overlie the saltin the above district, whilst 
the borings generally proved that the salt was not in the marls 
immediately underneath the lias, but wasin the marls underneath 4 
bed of red sandstone 800ft. in thickness. 

In the coal trade, except that the variations of weather cause 
some fluctuation in the demand for the better qualities suitable 
for house-fire purposes, there is no very material change to notice. 
All descriptions of round coal continue generally in fairly active 
request, and pits are kept on practically full time, with prices firm 
at recent full quotations, and a general hardening tendency. For 
steam, forge, and general manufacturing requirements there are 
fairly large requests, and 6s. 6d. represents an average figure that 
is being got for ays qualities of steam coal, at the pit mouth. 
Engine classes of fuel are gradually becoming more plentiful in the 
market, and some — are accumulating slightly in stock, 
but there is no appreciable giving way in prices, Common sorts 
of slack still average 3s, 6d. ; medium, 4s,; and best qualities, 
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4s, 6d. to 58., at the pit, whilst on forward contracts slight 
dvances on current rates are in most cases demanded. } 

. 4 brisk inquiry for steam coal still comes forward in the 
shipping trade, and good ordinary qualities are readily fetching 
from 78. 9d. to 88. 3d, delivered Mersey ports or Manchester Ship 
a demand for hematite pig iron is well maintained 
throughout the district, and makers report this week a brisk 
inquiry on home and on foreign account. Only 36 furnaces, how- 
ever, are in blast, compared with the same number in the corre- 
si nding week of last year. The output is all going directly 
into consumption. Daring last week stocks were increased 
to the trifling extent of 204 tons. They now stand at 
997,384 tons, or an increase since the beginning of the year of 
2992 tons. Mixed Bessemer numbers are quoted at 51s. to 51s. 6d. 
rer ton net f.o.b., while warrant iron is quoted 50s. 14d. net cash 
sellers and buyers 50s, 94d. During the week a furnace has been 
put on spiegel. eye } 

The iron ore trade is brik in the sense that orders are plentiful, 
and raisers find they cannot meet the demand for good qualities. 
Ordinary sorts are at 10s, net cash, and test descriptions at 14s, 
Spanish ores are at 15s. per ton net at West Coast ports, 

Steel makers are as busy as they can possibly be on heavy rails, 
and they are not cnly well sold forward, Lut report a continued 
brisk inquiry. Heavy rails of ordinary sections are at £4 15s, per 
ton net f.o.b. Light rai’s are in fair inquiry at £5 5s, 

Shipbuilding material is in fair demand, and orders are held for 
six months ahead. Hoops and billets are in fair request, and the 
trade doing in heavy castings is considerable. 

There is nothing new to note in regard to the ons and 
engineering trades ¢xcapt the purchase of the Naval Construction 
and Armament Company’s undertaking, together with the Barrow 
Shipbuilding Works by a syndicate, of which Messrs, Vickers, 
Son, and Co., Limited, are the responsible head. The purchasing 
company has agreed to pay the shareholders of the Naval Con- 
struction and Armament Company par value for the'r shares, 
together with 5 per cent. interest from June 30th, 1896, to June 
30th, 1897. In addition to this the new owners have pa‘d out the 
big interest in the Barrow Shipbuilding Company held by the 
Duke of Devonshire. ‘The scheme of the new firm is to build all 
classes of shipping tonnage at Barrow, including war vessels of all 
types, and completely equip them with their own armour, guns, 
ke, The change will introduce new life to Barrow’s trade, and 
wiil tend to develope in a most marked way the resources of the 


town. 

The coal trade is quiet, and prices are low. Coke firm. 

Shipping is busy. The exports of pig iron from West Coast ports 
last week reached 5666 tons, and of steel 12,036 tons, as compared 
with 6085 tons of pig iron and 2492 tons of steel in the correspc nd- 
ing week of Jast year, a decrease of 419 tons of pig iron end an 
increase of 9544 tons of steel. The total shipments this year to 
date, of pig iron represent 301,020 tons, and of stee! 455,244 tons, 
as compared with 297,040 tons of pig iron and 347,165 tons of 
steel, an increase of 21,980 tons of pig iron and 108,079 tons of 
steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A LARGE business is at present being done in household fuel by 
many of the Silkstone and thick-seam collieries in the South York- 
shire district. The pits are working five days a week, and in some 
instances full time is made. Complaints, however, are freely heard 
from the miners of the low wages earned, owing to the overcrowd- 
ing of the pits. Stocks are low, and values of this class of coal 
show a hardening tendency, although the large production has 
acted against the usual winter advance being maintained. The 
demand from the metropolis is about an average, in spite of the 
disadvantages under which inland coalowners labour, as compared 
with their Northern competitors, who can send their produce by 
sea at a much lower cost. A good trade is also reported with the 
Eastern Counties in both house and gas coal, Prices are stiffen- 
ing considerably, and owners are less disposed to book forward 
orders at current rates, Best hand-picked Silkstone fuel realises 
9s. 3d. to 93. 6d per ton, and secondary qualities making 
from 7s. 9d. to 8s, 3d. per ton at the pits. There is a large 
demand for Barnsley house coal just now, which keeps some of the 
pits fully employed. The best descriptions of house coal are 
quoted at 8s, to 8s. 6d. ; inferior sorts, 7s. 6d. to 7s. 9d. per ton. 
A better business is being done by the thin seam pits. The coal 
produced realises from 5s. 9d. to 6s. 3d. per ton, but secondary 
qualities are purchasable at lower rates. Considering the time of 
the year there is a large business being transacted in steam coal. 
The end of the shipping season has seen smaller stocks of coal on 
the pit banks than has been the case fora number of years, the 
prospects for next season pe | very bright. A fair quantity 
is being forwarded to both Hull and Grimsby. The tonnage taken 
under contract is very large at present, owing to several colliery 
owners having taken advantage of the busy shipping season, being 
behind their deliveries, Values are about the same as last week's, 
viz,, 78. 3d. to 7s. 6d. per ton. 

The placing of the North-Eastern contracts for South Yorkshire 
coal is now decided. The company have accepted, as was gener- 
ally anticipated they wuld, the offer made by the South Yorkshire 
colliery proprietors. For the first six months of next year the 
prices per ton of 20 cwt. will be 7s. per ton, which is the same 
as has been paid on the contracts now expiring ; for the second 
six months—from July to December—the price is to be 7s, 6d. per 
ton. This isclear evidence of confidence in the continued improve- 
ment of the coal trade. A considerable number of South York- 
shire coalowners are interested in these contracts. (as coal is in 
good request at a slight advance in values. A similar remark 
applies to small coal and slacks, an average tonnage being sent to 
the manufacturing districts of Yorkshire and Lancashire. Quota- 
tions still range from 3s. to 3s. 3d. for best qualities of screened 
slack, 2s, 3d. to 2s. 6d. for pit slack, while smudge, owing to the 
large make of coke, is in more active demand at from ls, 6d. to 
ls. 9d. per ton. A satisfactory feature of the coke trade is that, 
although the make is very large, it is not much in excess of the 
demand. Should the iron trade improve stocks will be materially 
reduced. The consignments to North Lincolnshire and Derbyshire 
are well sustained, and values have an upward tendency. Best 
sorts are obtainable at 103. to lls. 6d. per ton, according to the 
quality and the brand. 11s, 6d. is the top price which has been 
obtained for several years, 

During the last month or two the demand for finished iron has 

en exceedingly large, and prices have advanced accordingly. 
Present quotations are pon obtained, and confidence is so 
great as to the future of the trade, that buyers are prepared to 
book orders far ahead. Prices of raw material have also been 
advanced, but there is not much prospect of values improving 
much more. One reason is that foreign demand is only very 
small. Quotations are as follows:—Lincolnshire forge iron, from 
4]s, 6d. to 42s, 6d. at Sheffield, and found 45s. to 463. 
Hematites, from 58s. to 60s. per ton, the latter y for West 
Coast. A feature of local trade is the extraordinary request for 
crucible steel. It is almost unprecedented, and the means of pro- 
duction are being taxed to their utmost capacity. In the heavier 
steel department business has not been so brisk during the week, 
but prospects are satisfactory, owing to the fact that orders are 
bound to come in from the t early in 1897. The armour-plate 
branch is only partially employed. The firms engaged in this in- 
dustry are axiously waiting orders from the home Government. A 
considerable number of men are at present out of work in this 
department, 
tn the lighter industries prospects are good. ‘The trade in 
Christmas articles is very large. Orders are coming in very freely 
from tradesmen for all classes of vutlery and white metal goods, 








mainly for epee Every kind of rage. | is being rapidly sought 
after. Light artistic goods are also in demand. At one time it 
was thought that the enormous stocks of cheap continental-made 
wares bought by drapers and fancy dealers would injure the sale 
of local-made articles, but they have not done so as yet. The 
demand for cutlery from the Continent is far from encouraging. 
This refers more particularly to the business in pen knives, razors, 
and scissors. In these goods the foreigners are successful com- 
petitors with us in our markets and they have special advantages 
when meeting us in their own country. Sheffield has the bulk of 
the scissor trade, but the Germans have come off best in 
cheaper lines in the razor industry. Our Teuton rivals are 
also crowding the markets with their pen and pocket cutlery. 
A fair request is experienced from the Continent for table cutlery, 
files, tools, and general hardware goods. Business with the United 
States is very slow. Thanksgiving Day—the season for the 
exchange of presents—over, it is not expected that it will improve 
until next year. Some very good lines are coming in from Aus- 
tralia, Reports as to the South American market are conflicting. 
It may be taken, however, that although there is no ‘‘ boom,” 
business is steady. ‘Trade with the Argentine is good. An im- 
provement has taken place in the demand for all classes of cutlery, 
files, and general hardware goods for Buenos Ayres and Monte 
Video. Reports from Brazil are not pleasant reading. There is 
a strong impression that trade with this market will remain very 
slight for a year or two, owing to its financial trouble. These 
difficulties also affect the River Plate business. Portugal is in a 
fair way, in spite of the difficulty arising out of the fall in the rate 
of exchange. Spain and the Phillipine Islands are practically 
doing little or no business, and cannot improve until the end of 
the Cuban War. 

It has been reported during the week that Messrs. Vickers, 
Sons, and Co., Limited, of the River Don Works, Sheffield, have 
purchased the Naval Construction and Armaments Company, 
Barrow-in-Furness. The report is generally credited here, but 
Messrs, Vickers decline to say anything about it, 








THE NORTH OF ENGLAND. 
(From our own Oorresponden!.) 

WHILE the general condition of the iron and steel industries is 
as satisfactory as it has ever been this year, and prospects for 
next year are most encouraging, yet this week, as far as regards 
pig iron, there has been a marked relapse in prices, and business 
in it has been almost at a standstill. Some slackening of buying 
operations is usually expected in December, with the advent of the 
winter season and the approach of the holidays, but traders hardly 
looked for so great a curtailment of business. It is somewhat 
anomalous to see any yielding in prices, in view of the enormous 
consumption of pig iron, present and prospective, the great 
activity in the finished iron and steel trades, the rapid decrease in 
stocks, the very favourable Board of Trade returns, and the 
excellent prospects for next year. Stocksin makers’ hands must 
have been heavily depleted last month, and in respect to Cleve- 
land pig iron a decrease of 30,000 tons is considered too small ; 
in fact, it is calculated that the decrease was between 30,000 and 
35,000 tons. And probably the decrease in hematite pig iron 
stocks would not be far shortof that. This, however, must remain 
conjecture, seeing that the Ironmasters’ Association refuse to issue 
monthly statistics. It is not believed that the present dulness is 
anything more than a temporary one, and thatif not before, at any 
rate immediately after the holidays, the pig iron trade will be on 
the improving tack once more. Makers are not badly off for orders 
for next half-year’s execution, and have no need to press for con- 
tracts, 

The price of No. 3 Cleveland G.M.B. pig iron has this week 
been mostly 40s, 6d. per ton for prompt f.o.b. delivery, but some 
business has been done by second hands at 40s. 5d. Cleveland 
warrants fell on Tuesday to 40s. 14d., and on Wednesday to 
393. 1ld {a lower figure than has been known since November 3rd, 
the best price in the interval having been 41s. 1d., which ruled on 
November 17th. The ‘‘ why and the wherefore ” of the collapse in 
warrant prices are not easily recognised, especially when there 
has not been much doing with outside speculations; there has 
been nothing like the gamble of last year. Other qualities 
of pig iron are a little easier in value in sympathy with the fall 
n warrants, though taking into consideration that the supply is 
hardly equal to the requirements, prices should have been stiffer. 
No, 1 Cleveland pig iron is at 41s. 6d.; No. 4 foundry 39s. 9d.; 
grey forge, 38s. 9d.; mottled, 38s, 3d.; and white 37s. 9d. per ton, 
all for early f.0,b. delivery. 

Of hematite pig iron the consumption is very heavy, for the 
steel trade is exceedingly busy. The production has been reduced, 
it having been found necessary, owing to the scarcity of foreign 
ore, to stop some of the furnaces, and others are not working 
to their fullest capacity. Yet in spite of this M. Nos. of East 
Coast hematite pig iron can be re at lower prices than pre- 
vailed last week ; they have been sold at 493., and even 48s. 9d. 
has not been refused for early delivery. At the same time pro- 
ducers have been getting 50s. for next half year’s delivery, indeed 
several large lots have been sold at that figure—in two cases over 
6000 tons each. A report has been in circulation that a well-known 
Wesphalian house had ordered 30,000 tons of East Coast hematite 
pig iron, but the report is devoid of foundation, the firm referred 
to denying it. It is hardly likely that Westphalian manufacturers 
would be needing hematite pig iron from this country. The 
present general price is certainly not a profitable one, with Rubio 
ore at 15s. per ton delivered at wharves in this district. The 
dearth of ore is not so great as it was, but the supply continues 
considerably short of the requirements, though it has not been 
found necessary to damp down or blow out any more furnaces than 
those mentioned last week. The cause of the scarcity of ore is the 
bad weather that has been experienced in the North of Spain, and 
as at this season little improvement can be expected in that, it is 
not unlikely that the supply may be short all the winter, in which 
case more furnaces will have to be blown out, as supplies of Cleve- 
land ironstone cannot readily be procured. Some efforts are being 
made to get additional supplies of ore from the South of Spain. 
At present, out of 93 furnaces in operation in the North of England, 
48 are making ordinary Cleveland pig iron, 29 hematite, and 16 
basic or other special iron. 

The Cleveland ironmasters, in order to induce the men at the 
blast furnaces to attend to their work regularly during the Christ- 
mas holiday time, have arranged to pay to every man who is not 
absent from his work between December 24th and January 2nd a 
sum of 2s, 6d., in addition to his regular wages. They have in 
several previous years made this offer, but even with this induce- 
ment it has been a difficult task to keep the furnaces in full blast. 

The shipments of pig iron from the Cleveland district this month 
have been above the December average, but naturally they fall 
short of those of last month. The quantity shipped up to Wed- 
nesday night was 25,073 tons, as compared with 32,581 tons in 
November, 17,621 tons in December, 1895, and 15,442 tons in 
December, 1894, all to 9th. It is now believed that the stocks of 
Cleveland pig iron last month decreased nearly 35,000 tons. In 
Messrs. Connal and Co,’s stores on Wednesday night 160,013 tons 
of Cleveland pig iron were held, 61 tons decrease this month, and 
138,176 tons of hematite pig iron were also held, the decrease being 
1690 tons, 

The Seaham blast furnaces, at Seaham Harbour, belonging to 
the Marquis of Londonderry, and carried on for a long time by 
Messrs. Watson, Kipling and Co., have been bought by Mr. George 
Barclay, of North Sunderland. The works have been idle for 
many years. It is stated that Mr. Barclay intends to dismantle 
the place. 

The question of the Redcar Ironworks explosion has again been 
under the consideration of the Law Courts. In the first instance, 
the Northern Accident Insurance Company had the claim, referred 





to arbitration, of Messrs. Walker, Maynard and Co. to be refunded 
what they bad paid to the men under the Employers Liability 
Act, and when the arbitrator decided against the Insurance Com- 
pany they applied to the Master in Chambers to order the arbi- 
trator to state a case. The Master refused, and then the Insurance 
Company appealed to Mr. Justice Lawrence in Chambers, who 
agreed with the Master. This week they have taken the case to 
the Court of Appeal before the Master of the Rolls and Lords 
Justices Lopes and Rigby, and all three concurred in dismissing 
the motion, The Insurance Company have thus lost at all points. 
The Board of Trade Commissioners, it will be remembered, held 
that the explosion was caused by the defective state of the boiler, 
which was known to the engineer. On that finding Messrs. Walker, 
Maynard, and Co. could not recover from the Insurance Company, 
but they made their claim, and it was submitted to arbitration. 
There the Iron Company raised the contention that the Board of 
Trade Commissioners were wrong in their finding, and that the 
true cause of the accident was not the bad condition of the boilers, 
but the fact that one of them got overheated. The whole case was 
fought over again, and evidence was brought which led the arbi- 
trator to decide in favour of Messrs. Walker, Maynard, and Co., 
and the efforts that have been made to upset this finding have 
proved unsuccessful. 

Very encouraging reports are given by the manufactured iron 
and steel producers of the condition and prospects of their trade ; 
the demand is excellent in all branches, but [particularly in 
the rail, billet, and bar departments. Competition has become 
much less keen than has been known for several years. Heavy 
shipments of steel rails are being made by Messrs, Bolckow, 
Vaughan and Co, from the Tees to South Africa, for the new lines 
being constructed in the Chartered Company’s territory from 
Mafeking to Buluwayo and Fort Salisbury. The Darlington Iron 
and Steel Works, which produced chiefly rails but have been 
closed since October, 1894, are to be sold by public auction at 
the Royal Exchange, Middlesbrough, next Tuesday. The present 

rice for heavy steel rails is £4 12s, 6d. net at works. A very 
arge trade is done in bars, and the tendency of prices is up- 
wards, in fact, one manufacturer has this week added 2s. 6d. 
per ton to his quotation, but common iron bars can still be 
secured at £5 53., less 24 per cent. f.o.t. Ship-plates—steel— 
are strong at £5 10s., and angles are at £5 7s. 6d., both less 
24 per cent. f.o.t. 

To accommodate the very large steamers that frequently are 
sent to Middlesbrough to load rails, the North-Eastern Railway 
Company have resolved to considerably enlarge the Dock, and 
to construct a new entrance. Hitherto, vessels over 50ft. wide 
could not get into the dock, but had to be moored in the river 
and receive their cargoes from barges, entailing much addi- 
tional expense. The new entrance is to be S0ft. wide. 

Shipbuilding has been very active this year. On the Tees the 
tonnage launched has only been once exceeded, and the tonnage 
for the last five years has been :—1892, 99,279; 1893, 95,115; 
1894, 101,833; 1895, 116,480; and 1896, 109,314. The tonnage 
launched by the various firms has deen, as compared with last 
year :— 

y 1895. 1896. 
Tons. Tons. 
Ropner and Sons, Stockton aw. ce eo ec S60 20 GO 
Richardson, Duck, and Co., Stockton .. .. 28,361 .. 21,777 
Craig, Taylor, and Co, Stockton .. .. .. 6,626 .. 4,322 
Sir Raylton Dixon and Co., Middlesbrough.. 33,030 .. 36,111 
R. Craggs and Son, Middlesbrough.. .. .. 1,020 .. 6,844 

W. Harkess and Sons, Middlesbrough .. .. 1,000 .. - 





116,480 109,314 


The buiders on the Wear record launches aggregating 218,339 tons 
this year, against 135,997 tons in 1895. 

The coal trade in all branches is improving, and is sharing to 
some extent in the general revival. Pits are working more fully, 
both in Northumberland and Durham. The North-Eastern Railway 
Company’s contracts for locomotive coal for next half-year have 
been placed, and the prices realised are about 6d. per ton above 
those of the contracts now running. The Cramlington Coal Com- 
pany have opened a fifth colliery in Northumberland, to be known 
as the Lamb pit, after Mr. R. O. Lamb, the chairman of the com- 
pany. The pit is 60 fathoms deep, and was sunk in less than a 
year. The Cramlington Coal Company has hitherto been raising 
about 3000 tons daily from their four pits. Coke is in quieter 
request, owing to the blowing out of furnaces, and some ovens 
are likely to be stopped in consequence. The price of average 
sorts of coke is about 13s. 6d. per ton, delivered at Middlesbrough 
furnaces. Coal exports from the North-Eastern ports last month 
reached 1,648,287 tons, 44,546 tons increase on November, 1895, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron trade continues well employed in almost all its depart- 
ments, but the pig iron market has exhibited considerable weak- 
ness since last report. Speculative dealers are taking less interest 
in the warrant business, and it is not unlikely that the demand 
may slacken off towards the close of the year. The pig iron market 
opened fairly well, but soon began to give way, and a consider- 
able quantity of iron was sold. Had it not been that the Board 
of Trade returns showed extra good exports of iron and steel 
manufactures, the probability is that the market would have 
exhibited still greater weakness. Scotch warrants sold from 
48s. 3d. to 48s. 5d. cash, afterwards receding to 48s. O4d., 
and the month business varied from 48s. 6d. to 48s. 74d., and 
back to 48s. 3d. There has been a considerable business in 
Cumberland hematite warrants, which were more wanted in 
consequence of reports that there is likely to be a scarcity of 
hematite ore. Business took place on this class of iron at 50s. 4d. 
to 50s. 6d., and back to 50s. 1d. cash, and from 50s. 10d. down to 
50s. 44d. one month. Middlesbrough hematite sold from 48s. 7d. 
to 48s. 33d. cash, 48s. 9d. to 48s. 64d. one month. In Cleveland 
warrants of ordinary pig iron there was comparatively little 
business, notwithstanding that the consumption of this sort of iron 
in Scotland is at present exceptionally great. Transactions 
occurred from 40s. 4d, to 40s, 54d., the month prices being about 
the same. 

The quantity of English pig iron coming into Scotland just now 
is heavy. Of course it is usual at this season for merchants to 
bring forward larger supplies in order that they may have good 
stocks in case of a block of the canal by ice ; but the trade appears 
to be more extensive than even this would warrant. There can 
be no doubt that the use of Cleveland iron in the West of Scotland 
is largely increasing. 

The market for hematite pig is in a fairly active state, but in 
Scotland the trade has not yet felt to any great extent the diffi- 
culty that seems to exist elsewhere of obtaining sufficient ore to 
keep the furnaces in operation. The output of Scotch-made 
hematite is just now larger than at any former time, and exceeds 
that of this time last year by 2000 to 3000 tons per week. Mer- 
chants quote for this class of iron 54s. 6d. per ton, delivered on 
trucks at the steel works, where the consumption is on a very 
extensive scale. 

One furnace has been taken off ordinary pig iron, and there are 
now 34 producing ordinary, 36 hematite and 6 basic iron, total 76 
compared with 78 at this time last year. Stocks in the Glasgow 
stores show scarcely any change ; in fact they have remained in a 
stationary condition so long that they have almost ceased to become 
a factor of any importance in influencing the market. 

Shipments of Scotch pig iron are very small, the clearances from 
all the ports in the past week amounting to only 2868 tons, com- 
pared with 4134 in the same week of last year. 

The valuesof makers’ pig ironaresteady to firm. Govan and Monk- 
land, No, 1, are quoted fab. at Glasgow 49s. 3d.; No. 3, 47s. 9d.; 
Wishaw and Carnbroe, No. 1, 49s, 6d.; No. 3, 488.; Clyde, No. 1 
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5ls,; No. 3, 49s.; Calder, No. 1, 51s. 6d.; No. 3, 49s. 6d.; 5 





Jee, No. 1, 52s.; No. 3, 49s. 6d.; Gartsherrie, No. 1, 52s.; 
50s.; Coltness,No. 1, 54s.; No. 3, 50s.; Glengarnock, at Ardrossan, 
No.1, 51s. 6d.; No. 3, 47s. 6d.; Eglinton, No. 1, 49s. 6d.; No. 3, 
47s. 6d.; Dalmellington, at Ayr, No. 1, 48s. 6d.; No. 3, 46s, 6d.; 
Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 50s. 

Now that the selling prices of finished iron in the West of 
Scotland have been such that the masters have had to advance 
wages to some extent, the workmen are more satisfied with their 
position. The advance is not very great, but it is at least an 
indication that trade has been looking up, and the employers will 
not grudge a further rise should prices by-and-bye enable them to 
give it to the men. 

The demand for steel ship plates is reported scarcely so active ; 
but the steel makers have plenty of work on hand, and specifica- 
tions for shipbuilding purposes are sure to come forward in good 
quantity in the future. 

The coal trade is shrinking in the shipbuilding branch, which is of 
course nothing unusual at this season of the year. Orders for the 
Baltic trade have practically ceased. The total shipments from 
the Scottish ports have been 137,345 tons, compared with 168,706 
tons in the preceding week, and 144,995 tons in the corresponding 
week of last year. In some places the home trade is very brisk, 
and a further rise in prices has been secured. There is a very large 
decrease in the coal shipments at Glasgow ; but in that district 
the consumption for manufacturing purposes is very heavy. 
Prices f o.b. at Glasgow Harbour are for main coal, 63. 9d.; ell, 7s. 
to 7s. 3d.; splint, 7s, 3d. to 7s. 6d.; steam, 83. to. 83. 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Notices of early coal working in England and Wales have been 
frequent of late in some of the trade journals, and mention made 
of the fact that to many coal working has been a losing venture. 
Perhaps few districts have suffered more than Wales, for though 
large fortunes have been made, considerable ones have also been 
lost. In the Pontypridd radius most of the early men came to 
grief ; Raby at Llanelly, Scale at Aberdare; Wilkinson, Tap- 
pington in the Taff Valley. Crawshay Bailey only had the 
“turn” in finding black band. The Rhondda has also upset 
several English speculators. 

A meeting of the workmen’s side of the Sliding Scale Committee 
was held in Cardiff on Saturday, Mr. W. Abraham presiding, when 
a favourable opinion was passed on the coalowners’ scheme for the 
prevention of underselling of coal. It may fairly be inferred from 
the resolutions passed, that the men’s representatives are not 
indisposed to recommend the continuation of the sliding scale 
agreement for two years from the first of January next. This is 
regarded as likely to secure the adoption of the plan if one or two 
other vital points are carried. One of these I take to be the inclu- 
sion of the coalowners who are now outside of the scale, and 
whose output is a matter of serious consideration. 

In receiving a deputation this week from the Rhondda Valley, 
with a valuable recognition present for Lady Lewis, Sir W. G. 
Lewis, Bart., gave some interesting statistics. He had his first 
practice as colliery manager in that valley, and it was there his 
first venture took place as coalowner. It was exactly forty-one 
years ago that he went down with the first train of coal from 
Treherbert to Cardiff, and since then no less than a hundred 
million of tons had been worked in that valley alone. During this 
period the exports of Cardiff had been increased ten times, and the 
risk of accident to the workmen reduced to no less than a third ; 
and lastly, but not the least comforting fact, the working popula- 
tion had been improved in every sense of the word. 

The close of last week exhibited a fair demand for best steam, 
as well as house coals, but the stormy weather following, delaying 
the entrance of tonnage, has caused a quieter tone, and mid-week 
on ’Change, Cardiff, business was very moderate, and a quieter 
feeling may be stated to have prevailed all round. With im- 
proving weather it is expected that prospects will brighten. For 
drys and Monmouthshire coals there has not been so much inquiry as 
in the earlier part of last week, all due to the same stagnating cause, 
the very boisterous weather. Prices are but littleaffected. Mid-week 
at Cardiff best steam was at 9s. 9d. to 103.; seconds, 9s. to 9s. 6d.; 
drys, 9s. to 93. 6d.; best Monmouthshire, 8s. 94. to 9s.; seconds, 
83. 6d. to 8s. 9d.; best smalls, 4s. 6d.; seconds, 43. to 4s, 3d.; in- 
ferior, 33. 64. to 3s. 9d.; best households, 10s. 6d. to 11s.; No. 3 
Rhondda, 10s. 6d.; brush, 9s. to 9s. 3d.; smalls, 8s. to 8s. 3d.; No. 2 
Rhondda, 7s. 6d. to 8s.; through, 6s, 3d. to 6s. 6d.; small, 4s. 64. 

Swansea coal export last week was a fair average, close upon 
37,000 tons. Newport, Mon., foreign destination, 42,349 tons ; 
coastwise, 19,425 tons. 

Swansea coal prices :—Best anthracite, 11s. to 11s. 6d.; seconds, 
93, 6d. to 10s.; ordinary large, 83, to 8s, 9d.; small culm, 3s, 6d. 
to 33. 9d.; steam coal, 93. 3d. to 10s.; seconds, 8s. 3d. to 9s.; 
small, 43. 6d. to 5s. Bituminous coal, No. 3 Rhondda, 9s. 6d. to 
10s. 3d.; through, 8s. tid. to 9s.; No, 2 Rhondda, 8s. 6d. to 9s. 6d. ; 
through, 7s. 3d. to 7s. 9d.; small, 5s. 3d. to 5s. 9d. 

Activity in all branches of the steel trade is the order of the day. 
At the close of last week a large cargo of rails was despatched from 
Cardiff—1680 tons, to Kilindine. The Cyfarthfa Company are busy 
with rail shipments, and it is stated that there is a large order for 
rails placed in Wales by the Great Western Railway Company. 
The Dowlais Company’s new furnace, the largest yet built there, 
is nearing completion, and an additional one is nearly completed at 
Ebbw Vale. This week the Defiance Cycle and Motor Car Com- 
pany was floated at Swansea, with a capital of £10,000. It is 
currently stated that nearly all the shares have been taken up by 
local gentlemen. I should add that extensions and additions to 
Bessemer plant are manifest at several of the principal works, and 
new ‘‘ projections” are on foot for the new year. 

On ’Change, Swansea, this week, the following prices were 
current in iron and steel :—Glasgow pig, 48s. 3d., or about 3d. per 
ton lower. Middlesbrough, 40s. 3d., hematite, 483s. 5d. Numerous 
consignments of pig iron were reported from Millom and Ullverston. 
Welsh bars, from £5 12s. 6d. Iron plates, £6 153. to £6 17s. 6d. 
Steel plates, £6 103. to £6 123. 6d. Steel rails, heavy, £4 10s. to 
£4 1ds.; light, £5 10s. to £5 12s, 6d. Bessemer steel, tin-plate 
bars, £4 7s, 6d.; Siemens, £4 7s. 6d. to £4 10s. Tin-plates, 
makers’ quotations :—Bessemer cokes, 10s. 3d. to 10s. 6d.; Siemens, 
10s. 6d. to 103. 9d.; ternes, per double box, 28 by 20 C, 17s. 6d., 
18s, 9d., 21s. 9d.; best charcoal, 133, 3d. to 14s, 3d.; wasters, 6d. 
to 1s. less. Block tin, £58 2s, 6d. to £58 5s. Lead, English, 
£11 15s.; Spanish, £11 5s. 9d. to £11 10s, 

The question of purchasing the Cardiff Tramways by the Cor- 
poration, which has been on the carpet since June, 1894, was this 
week again debated by the committee entrusted with the matter, 
and at the close of a lengthy discussion it was proposed and 
carried that the existing tramlines and depéts be purchased for 
the sum of £61,600, and leased to the existing company at a 
rental representing 55 per cent. of the purchase money, and the 
company to pay the cost of repairs to be done by the Corporation, 
such conditions to apply to new extensions and lines doubled. 
The motion was adopted by the chairman's casting vote. Six 
members voted against it. 

Swansea notifies two departures from the usual run of things: 
a steamer in from Australia with sulphide ore, and re-laden again 
for Japan with tin-plates. 

Swansea exports of tin-plates last week were very small, a little 
under 20,000 boxes, while 44,343 boxes were received from works. 
Stocks now amount to 117,053 boxes. Only four tin-plate works 
now remain on strike, and in all but these cases work has practi- 
cally been resumed on the understanding that the 1874 list will be 
conceded next year. I am quite satisfied that makers will only be 
too glad to share the benefit of an advance in price with their 
workmen. What they complain about is ademand for advances in 
the face of bad conditions or drooping trade, and unsettled Ameri- 


- | can busi Prospects now are better, and an improved outlet to 
No. 3,| Eastern countries tolerably certain, if the labour market gets 
steady. 


Professor Galloway, Mr. Dalziel, secretary to the Coalowners’ 
Association, and a number of colliery managers and others, visited 
the works of the Phenix ———. at Cardiff, on Monday, by invi- 
tation, to see the working of the Gosling forced draught furnaces, 
and expressed themselves very well satisfied, a commendable 
feature being, it was estimated, a saving of 10 to 12 per cent. in fuel. 

Mr. Wynne, the present borough engineer at Swansea, is, on the 
recommendation of the committee, to have an increased salary of 
£125 for the engineering of the Swansea water scheme. : 

Good reports are to hand of the Newport scheme, solid rock 
having been found. : . 

Briton Ferry tin-plate and steel and pig make continues satis- 
factory. In the Swansea Valley an agreeable change is to be met 
with in all directions, and the restarting of the plate works has 
re-acted favourably upon kindred industries. I shall expect a 
largely increased demand to set in for bars. The iron ore market 
is firm. At Cardiff best Rubio is quoted at 14s. to 14s, 3d., and 
Tafna 133, 6d. Patent fuel at Cardiff and Swansea is fairly good, 
and prices are maintained. Coke continues in good request, and 
cast prices are firm. The increased building of ‘‘ Coppee ” ovens 
is to be noted at several iron and steel works. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THOUGH important sales Lave not been effected upon the week, 
there is a certain briskness and an altogether hopeful tone notice- 
able in the different departments of the iron industry, and prices 
are more or le s inclined to be very stiff. In S Jesia, tur instance, 
where pig iron is in vigorous demand, quotations have been much 
inclined to mova vpwards. Fresh orders for all sorts of :aw iron 
are coming in freely, and though not large, these contracts help to 
increase the general active employment at the blast furnac» works, 
the majority of which are extremely well provided with orders for 
forward delivery. The malleable iron trade is also reported in a 
fairly good position, merchant bars being in qniet, but, on the 
whole, satisfactorydemand. The same muy be told of girders and 
plates ; sheets cont’nve in lively request. 

In Rassian Poland the prices for iron have of late advanced 15 
per cent., the works being so well supplied with orders that they 
refuse, in many cases, to accept fresh contracts till spring. Owing 
to the exceptionally heavy demand for the Siberian Railway, the 
iron production of Central Russia all goes to the eastern markets, 
and does not in any way burden the iron business in the we tern 
parts of Russia. 

Both producers and purchasers are showing much reserve on the 
Austro-Hungarian iron market, not w'shing to commit themselves 
very far forward until tho question regarding the forming of the 
syndicates has been finally settled. Merchant bars are very dull 
just now, but for girders and for some sorts of structural iron a 
better inquiry is experienced. The smaller articles of manu- 
factured goods are likewise in fair demand, especially in Hungary 
and Bohemia. Current list rates are, for charcoal pig iron, com- 
mon quality, 45°50 to 47fl.; gray forge pig, 48 to 4lfl. p.t.; 
Bessemer, 48 to 5lfl. p.t. Ingots, 76 to 80H. p.t.; Styrian bars, 
115 to 120fl. p.t.; girders, 111 to 125fl. p.t. Heavy plates for 
boiler-making purposes, 165 to 180fi. p.t.; steel plates, 140 to 160f1. 
p.t.; galvanised sheets, 210 to 265f1. p.t.; tin sheets, 26fl. per box, 
all free Vienna. 

Satisfactory accounts have during the past weeks been received 
concerning the iron trade ia Servia. There were imported to Bel- 
grade fifteen wagons of steel bars and hoops, as well as hardware, 
and ten wagons wire nails, of which two-thirds came from Hungary, 
and one-third from Germany. The condi'ion of prices was fairly 
satisfactory. 

In France the market in iron and steel continues very strong, 
producers as well as buyers showing much contidence in the 
future. A generally stiffening tendency can be noticed in prices ; 
in girders and bars, for instance, there has been a further advance of 
quite 4f. p.t., basis quotation being now 170 to 175f. p.t. free Paris, 
while free at works about ten francs less is asked. Nearly all the 
reports that are given regarding the employment of the con- 
struction shops state the present activity to be far from satisfactory, 
especially the wagon factories are short of orders. In spite of the 
frequent and genera) complaints that are heard regarding the want 
of railway rolling stock, the Administrations have up to now held 
back with their orders ; before long, however, they will have to 
yield to the strong complaints of the parties most concerned, and 
numerous and large orders will then be given out. Scrap iron is 
in brisk request, and as supplies are rather small, a hardening 
tendency in prices has been the consequence. 

A fair amount of fresh work has been coming in on the Belgian 
iron market since last repsrt, and the different departments continue 
well engaged. Of 44 existing blast furnaces, 34 have been in blow 
during October of present year, producing 35,030 t. forge pig, 
620 t foundry pig, and 53,630 t. basic, total output amounting to 
94,860 t. against 69,795 t. in October, 1895 ; during the first ten 
months of present year production of pig iron in Belgium was 
802,556 t. against 691,565 t. for the same period the year before. 

‘Lhe steel trade is active, and the wegon and construction shops 
have fair prospects. Owing to the complaints of both iron and 
coal producers, the Railway Administrations have at last resolved 
to increase their rolling stock, and tenders are invited for the 
supply of 960 wagons for the Belgian State Railways. 

The sharp frosts of last week have had a good effect on the 
general tone of the Belgian coal market, the different sorts of house 
coal being in brilliant request. The strong demand for engine 
classes of fuel continues. Coke is likewise in active call and tends 
upwards, Contracts for the third quarter of 1897 have in a few 
instances been placed at 17° 50f. p.t. for common sorts and 19°50/, 
for best qualities. 

There is scarcely any change to note in the position of the 
Rhenish- Westphalian iron business since last week, the condition of 
both the raw and the finished iron trade remaining favourable as 
before ; all articles of iron and steel meet with regular, and in 
some iustances even lively, request, which tends to increase the 
firmness in quotations. The general engineering trades are very 
busy on orders for immediate as well as forward delivery. 

It has been stated that during the past year no less than 270 
million pud coal have been produced in the Doner district, of which 
2135 million pud were exported by rail, plus against last year 
amounting to 155 million pud. This shows clearly how the 
industrial position in Russia continues to increase. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 3rd. 


THE week’s developments in iron and steel in all large markets 
have been more disappointing to manufacturers than to the trade 
atlarge. There was to have been a liberal influx oforders. Managers 
and agents of many of the larger steel works have made a pretty 
thorough canvass for business among the numerous possibilities 
that have been announced from day to day for months past. The 
general result is that manufacturers are assured there is a vast 
amount of business bottled up and labelled. There is some un- 
certainty as to when much of it will be placed. This will be 
determined by circumstances. The long abnormal conditions cannot 
be removed in a month. A multitude of things have to be con- 
sidered. The small markets of the country are quiet. Labour is 
being more generally employed. A great many users of iron and 
stee] material feel prices are too high, especially bars, angles, 
beams, rods, and steel rails. Prices in these have been preserved 








in most markets at remunerative levels by associative efforts, but 


—- 


the insufticiency of demand bas caused a break in two or three 
lines, and other breaks are probable. The car and locomotive 
builders are counting on a larger amount of work than they have 
had for years, but much of this work pane on the result of financial 


negotiation, A great deal of railroad and equipment work jg 
looked forward to, but the current margins above operating 
expenses and dividends will not pay for much. Dependence wj)j 
be had on securing exterior aid through financing efforts of greater 
or less merit. Steel rail makers admit they could fill up with orders 
at concessions of two to four dollars per ton. There is a strong 
effort to equalise prices on a basis that will meet the views of the 
great body of buyers who want to get to work. Pig iron produc. 
tion is not selling quite so well as we figured out. Here and there 
instances are heard of large purchases. Occasional large sales aro 
announced in bar iron, wrovght and cast pipe, but in a gereral 
way consumers are holding back. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Fair attendance on ’Change. The demand for steam coal con- 
tinues good with stems well filled, and prices very firm. House 
coal shipments are affected by the boisterous weather preventing 
arrivals, but prices remain without change. ‘Tin-plates in fair 
demand. The iron and steel works are fully employed, with 
pressing demand for steel rails. 

Coal: Best steam, 8s. 9d. to 9s.; seconds, 8s. 6d.; house coal, best, 
11s. ; dock, screenings, 5s. 3d.; colliery small, 4s. 6d. to4s, 9d.; smiths’ 
coal, 6s. 9d.; patent fuel, 10s. Pig iron: Scotch warrants, 
47s, 104d.; hematite warrants, 50s. f.o.b. Cumberland; Middles- 
brough No. 3, 393. 11d. prompt ; Middlesbrough hematite, 48s. 14d, 
Iron ore: Rubio 14s, 3d. to Pie. 6d.; Tafna, 13s. 6d. Steel: Rails, 
heavy sections, £4 12s. 6d. to £4 153; light ditto, £5 5s; 
Bessemer steel tin-plate bars, £4 7s. 6d. to £4; Siemens steel 
tin-plate bars, best, £4 10s. to £4 12s. 6d.; all delivered in the 


district, cash. Tin-plates: Bessemer steel, coke, 10s. 3d.; 
Siemens, coke finish, 10s. 6d. Pitwood: 18s. London Exchange 
Telegram: Copper, £48 8s, 9d.; Straits tin, £58 lds. Freights 


firm, 








SuccEssFUL ARTESIAN WELL AT CHEPSTOW,—In consequence of 
the extraordinary dry season the directors of the Chepstow Water 
Company, on the advice of Mr. R. E. W. Berrington, civil 
engineer, of Wolverhampton, decided to sink a well with the 
object of augmenting their supply. The result bas been an 
unqualified success, the bore-hole yielding sufficient water of an 
excellent quality for all present requirements. The boring opera- 
tions were entrusted to the well-known firm, Messrs. Le Grand and 
Sutcliff, Bunhill-row, London. 

THe New Faraday ReseARCH Laboratory, — His Royal 
Highness the Prince of Wales has consented to open, on Tuesday 
afternoon, December 22nd, 1896, the new Faraday Research 
Laboratory of the Royal Institution, founded by Dr. Ludwig 
Mond, F.R.S., as a memorial of Davy and Faraday. The 
ceremony will take place in the Theatre of the Royal Institution, 
where, by desire of his Royal Highness, Professor Dewar will, 
after the opening ceremony, show experiments illustrative of the 
use of liquid air in scientific research. 

TRADE AND BUSINESS ANNOUNCEMENTS. — Messrs, Julius Sax 
and Co, have removed their wholesale department to more exten- 
sive premises, known as Foresters’ Hall, Clerkenwell, E.U.—We 
are requested to state that Messrs. H. Binko and Co., electric 
telegraph and light engineers, have acquired additional premises 
at No. 120, Minories, E., where all machinery will be exclusively 
worked by electric motors.—Messrs. Humpidge, Holborow, and 
Co., Limited, have sold their steam engine connection to Messrs, 
Owen Brazil and Holborow, so that they can devote their whole 
energies to the production of their Dudbridge Gas Engine.—Mr. 
Ernest Lupton, A.M.I.C.E., has removed to No. 63, Queen 
Victoria-street, E.C., where he will continue his practice otf con- 
sulting and inspecting engineer.— Messrs. Richard Schram and Co. 
announce to us that they are removing from 17a, Great George- 
street, S.W., to more central offices, and that on and after Decem- 
ber 12th their address will be Cannon-street House, London, F.C. 

ASSOCIATION OF MECHANICAL ENGINEERS.—Tbe annual meeting 
of this Association was held at the Grand Hotel, Colemore Row, 
Birmingham, on Saturday evening, and was largely attended. 
Mr. E. Hazel, the president, occupied the chair. A recommenda- 
tion of the Council to grant a member who had been seriously ill 
for about twelve months a sum of £5 was unanimously agreed to. 
Mr. E. Hazel retired from the presidency of the Association, after 
occupying the chair for the past three years, and Mr. J. Cox— 
engineer to the Birmingham Baths and Parks Committee—was, 
on the motion of Mr. Hazel, seconded by Mr. J. F, Crockatt, 
elected to the office. Mr. J. Inniss was appointed vice-president in 
the place of Mr. Cox ; Mr. Crockatt was re-elected treasurer ; and 
Messrs. C. Conaty, W. F. Clark, E. Binns, and W. J. Talbot were 
appointed to serve on the Council, the oe, members being 
Messrs. W. Bacon, J. Burns, R. Dickinson, and J. Inniss. Mr. J. 
Mills was appointed auditor, vice Mr. J. A. Baron, and Mr. L. 
O’Brien was again unanimously re-elected secretary. Votes of 
thanks was accorded to the retiring officers, who suitably re- 
sponded. A very enjoyable concert occupied the remainder of 
the evening. Contributions to the programme were made by Miss 
Driver, Miss N. Driver, and Messrs. J. A. Beard, E. Wright, W. 
Ward, A. Driver, W. Timperley, J. Rooker, J. W. Ward, and 
J. Freeman, 

Mason CoLLeGE ENGINEERING Soctety.—The first meeting of 
the Mason College Engineering Society was held on the 2nd inst. 
in the Mathematical Theatre at Mason College. The object of 
the Society is the encouragement of the study of engineering by 
students of the college and others interested, and to give some 
opportunity for the discussion of questions of interest to the pro- 
fession. <A set of rules were adopted, and the president—Professor 
F. W. Barstall, M.A., M.1.M.E.—delivered his presidential address. 
Mr. E. Pritchard, M.I.C.E., presided, and made a few introductory 
remarks, He said it gave him the greatest possible pleasure to 
be present, and to do anything that would assist the grand service 
of engineering. He hoped those present would thoroughly master 
the difficulties that faced them, and that ere long they would turn 
out fully-fledged engineers of no mean type. He would like to 
say a few words about that institution, one of the noblest in the 
land, and one that had turned out some of their ablest engineers, 
and would continue to do so, and even surpass in the future what 
it had accomplished in the past. He was sure that if they were 
industrious, and worked according to the lines laid down by their 

rofessor and his assistants, the majority, if not all of them, would 
ese able engineers. The President then delivered his address. 
He took for his subject ‘‘ The Relation of Engineering to the Exact 
Sciences,” and in the course of his remarks said that engineering 
at present was largely dependent upon the exact sciences for its 
full development, for it was only by adopting the results of modern 
science that engineering could be placed on a secure foundation. 
At the same time they must not let science alone run away with 
them, because in engineering they had to face and overcome 
difficulties, and they could not say, like the pure scientist, that a 
question was beyond the range of their existing knowledge, and 
that they would, therefore, pass on to some more easily-solved 
question. The direction in which progress was to be made in 
order that they might keep pace with their foreign rivals was to 
adapt the results of the exact sciences, but to bear in mind at the 
same time that it was with practical work they had to deal, and 
that a mistake on the part of the engineer might be attended by 
the gravest consequences to the public. At the conclusion of the 
address a hearty vote of thanks was accorded to Professor Burstall, 
and a similar compliment having been paid to the chairman for 








presiding, the proceedings terminated, 
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THE PATENT JOURNAL. 


insed trom “The Illustrated Official Journal of 
wotnn Patents.” 





Application for Letters Patent. 

** When inventions have been “ communicated "’ the 
*name and address of the communicating party are 
printed in italics. 

25th November, 1896. 

«4,742. SwitcHEs, D. Sinclair and F. A. 8. Wormull, 

yndon. 

cons TIRES, W. H. Waud, London. 

6744. Came, 7 Duckett and Son, Ld.,J. Duckett, 

nd F. 8. Button, London. 

£6,745. Sink Fiitines, J. Duckett and Son, Ld., and J. 
ae London. 

45, BRAKE for Wacons, J. Coulman, London. 
Tupes for the Frames of Cycies, J. Spencer, H. 
s. Smaliman, and T. H. Spencer, Birmingham. 

; 748. VenicLe Tires, H. G. Wolcottacd R. K. Birley, 

ichester. 

6 “Manche pine, A. Neilson, London. 

(4750 MareRiaL for Dentat Purposes, I. Cliiford, 

. Lk ydon. 

om “CABINET for Dentat Purro_rs, I. Clifford, 






96,751 





26, xa for Piston VaLves, W. Lockwood, 
yondor. 
. LocktnaG RatLway CakriaGE Doors, M, 

Thomas, London. 

.754. SecukinG Hanpie Bars to Cycirs, R. L. 

op hilpet, Loudon, 

755, COMB ong BicycLe and Tricycir, E. G. M. 

‘Donnithorne, London. 

96,756. BILLIARD Tastes, J, R. Mally, London. 

96,757. PNeumatic Tires, F. W. Barratt, Wimborne, 
Jorset 

b 58, CLEANSING SurFaces, W. Wykesmith, London. 

59. SupPpoRTING WATER-TUBES Of BoILerRs, A. F. 

Yarrow, London, 

760. Stee. Sprinos, I. A. Timmis, London. 

96,761. CycLe Framework, T. J. Rickard and The 

outh Wales Cycle Manufacturing Company, London. 

. WHeet Huss, T. J. Rickard and The South 

les Cycle Manufacturing Company, London. 

96,763. Roorine Tiies, V. and G. Jetley, London. 

26,764. MEASURING ANGLES, H. H. Lake.—(The flr o/ 
C Plath, Germany.) 

96,765. ANIMATED PHOTOGRAPHIC Views, A. Lapipe, 
L mndon. 

. Rartway Brakes, W. C. Ames, London. 

26,767. PREVENTING WATER FREEZING, W. H. Power, 
London, 

26,768. The Rocer Rim Brake, W. K. Sibley, Lon¢on. 

26,769. HatT-Box, P. Thompson. —(G. Schinleber, 
Germany.) 

4 ag A.voy of Sree, G. V. Frankish, Birmingham 

. Hyprocarsons, G. Schultz, Liverpool. 

. Rotary Enaiyes, F. Closs, Liverpool. 

Sasu Sockets, J. ” Goodwin, London. 

26.774. Pipes for ELECTRIC Conpucrors, H. Edmunds, 
London. 

46 rot CarrRyING Licut ArtICcLEs, J. Kirby, London. 

26,776. Prorectrna ExvecrricaL Instruments, G. 
Kemp and E. Middlemiss, London. 

26,777. TopuLaR Frames of Cycies, W. H. Bagley, 

sondon. 

78. WaRpROBE, C, E. Dalgleish, London. 

Motor Car FENDER, B. Lindwall, London. 

; ’ Moror Venicies, F. K. Woodroffe, London. 

. Giiw Frames, J. Devallée, London. 

2 Hypravtic Gas Va.Lves, H. Gielis, London. 

6783. CaLisTHENIC Poies for Srack Dancine, L. 
Grant, London. 

26,784. Inc ANDESCENT MANTLES, R. Moll and A. Palmer, 
ls mndon. 

26,785. Treatment of Woven Faprics, F. N. Fennell, 

ondon, 

6,786. GOVERNING Enoines, M. H. Smith, London. 

. Kiins, E. Edmunds. -(W. PF. A. Schumacher, 
Germany.) 

26,788. Two Sipe-skatep Bicycies, A. 8. Weaver, 
London. 

26,789. Vent Pius, L. Hill, Brierley Hill, Staffs. 

26,790. Woop Decoration, E. Milo, London. 

791. ExpLosion Enoines, W. Rowbotham, Bir- 
mingham. 

26,792, Coverinea WALLS, H. Brockhues, Cologne. 


26,7 












$6,7 






























26th November, 1896, 


. Wasuino Apparatus, F. W. Golby.—(7. Ender 
. Fiinfstick, rage ia.) 
WrEN« HES, C. A. Day.—(H. F. Parker, United 
ttes.) 
},795. VENTILATION of THEATRES, J. Scott, London. 
i, Stream Generators, C. Grayson and W. 
Thompson, Liverpool. 
26,797. CLosinc Surps’ WaTerR-TIGHT Doors, J. 
Hs a te Newcastle-upon-Tyne. 
6,798. Boat RELEASING Gear, J. Aiken, Holyhead. 
26,799. BurronHoLe Macutnes, T. R. Shillito.—(7h+ 
Fabrik Siir Spezialndhmaschinen, A. G. (Patente J. 
Gutmann), Switzerland.) 
26,800. CENTREBOARD for Boats, B. H. Trippe, South- 
ampton. 
26,801. Cycte Support, J. Lewton-Brain, London. 
26 802. Case for Ho_pinc Sampces, G. Blizard and J. 
Tracy, London. 
26,803. Cycies, R. Cremer.—(J. Hundhausen, Germany ) 
26,804. CycLe Banp Brake, M. Mitchell, Stafford. 
26,805. OpgRatinG the Doors of Hoists, F. Wiggles- 
worth, F. L. Croft, and T. A. Perkins, Bradford. 
26,806. Topacco Pire, A. New, Glasgow. 
_ Workino Burrer, A. Marsdon, Stockton-on- 
ees, 
26,808. SzecurinG Cyc.e Spokes to Rims, A. H. Culley, 
London. 
— Hovpinc BALts of Sik, W. Stannard, Stafford- 
shire. 
26,810. Brarp Macuiyes, J. Gimson and Gimson and 
Co., Leicester. 
26,811. ALTERNATING ConTINUOoUS CURRENTS, F. M. 
Lewis and B. P. Scattergood, Leeds. 
26,812. Cooxine Porators, J. H. Lefeaux, Brighton. 
26,813. Rockers of Cuairs, W. Ainsworth and 8. W. 
Smith, Manchester. 
26.814. Socket for Srram Tuses, W. Wade, Burslem. 
26,815. CycLes, R. Potter and P. R. McGrath, Dublin. 
25,816, Yarn Twircuine Macuine, J. W., J., and H. 
Moorhouse, Wakefield. 
26,817. CycuEs, J. Hargreaves, Manchester. 
26,818. ACETYLENE Gas Lamps, T. Martin and J. Lock- 
wood, Liverpool. 
26,819. DetonaTiIna Rattway Foo S.onaxs, T. Jenkins, 
Birmingham. 
26,820. DeronaTIna Raitway Foe Siena.s, T. Jenkins, 
Birmingham. 
26,821. Pocket Cycie Crasp, J. H. Pyke, Bristol. 
26,822. Dissecrep Maps, G. C. Dusart, Brighton. 
26 $23. Lupricators for Locomotives, J. Dewrance, 
London. 
6 824. Carpipe of Catctum, F. Dresser, Liverpool. 




















5. Tires, W. H. Sewell, Glasgow. 
26 826, Va.ves, W. H. Sewell, Glasgow. 
7. Propuctna Mov tps, J. Crabtree, Bolton. 
28. ELECTRIC STORAGE Batrerirs, J. D. Bell, 
Glasgow. 
26,829. KNIFE SHARPER, D. McGowan, Glasgow. 
26,830. HorsrsHoegs, J. Benfield, Birmingkam. 
26,83L. HorsesHoE Bars, J. Benfield, Birmingham. 
26,882. Cuatrs, A. Plant, Glasgow. 
26,838. INSULATING MATERIALS, R. D. Waddell and D. 
A. Sutherland, Kent. 
26,834. Pipe Rack, H. Skilton, London. 
26,835. Bripers, G. A. Geisel, U.S.A. 
26,886. FasTeninas for GARMENTS, 0. 
Louis, U.S.A. 





26:5 


Z. Pelton, St. 


26,837, Sopa, A. J. Bambridge and G. Weddell, New- 

te castle- -on- Tyne. 

26,838, VIBRATION ANNIHILATOR for Cycuxs, M. Bliss, 
Lincoln. 





26,839. ViBRATION ANNIHILATOR for CycLes, M. Bliss, 
Lincoln. 

26,840. Frrepiacss, W. Miller, Glasgow. 

26,841. Borers, J. I. Thornycroft, London. 

26,842. “ Srarn-saver,” W. C. Fasson, Edinburgh. 

26,843. Fronr Irontinc Macuine, D. Anderson, 
London. 

26,844. Seat, P. W. J. Davey and F. G. N. Mills, North 
Brighton. 

26,845. BrLtiarp Appliances, H. I. Gould and C. H. 
Hepworth, Dublin. 

— Evectric BeLt Pusues, T. Sanders, Birming- 
1am. 

26,847. Froors, J. J. Moffatt, Birmingham. 

26,848. GrinpInc Miuis, E. H. Nicholson and W. 
Mather, London. 

26,849. Keys J. Tobin, London. 

26,850. Murors, A. G. Melhuish, London. 

26,851. Zune, J. bp F. Maunder, London. 

26 852. Cuairs, J. and R. J. toot, London. 

26,853. Bouts, I ¥ra razer, London. 

26.854. Street Sweepers. P. 8. Page London. 

26 855. Protrctina Cap for Lame Cuimneys, J. Bobr, 
London. 

*. Mirrors, J. Saward, London. 

PuoTocrarHic ArPaRatis, A. C. Smith, 












26,8 8. Brakes, J. Muirie, London. 

Water Meters, H. and P. Meinecke, London. 

26,800. Smoxkina Tosacco in Pipes, T. Pctersen, 
London. 

26,861. Botte 
London. 

26,862. Rims fur Pneumatic Tikes, J. T. Trench, 
Landon. 

26.863. Huns, W. E. Walmsley, London. 

26,864. Continuous CURRENT MacuHine, M. Brab, 
London. 

26,865. Box, E. Richard-Lagerie, L. Dannequin, V 
Ducoulombier, and F. Berdal, London. 

26,866. Sappies, W. H. Coleman, London. 

26,867. Tires, D. McCullum, London. 

25,868. Tites, T. Sibley, London. 

26,569. Mub-GuaRDs, J. W. Hurst, London. 

26.870. Lamps, J. Koarz, L Saxl, and A. Wallesz, 
London. 

26,871. Rorary Brower Exwausters, A. W. Kurz, 
London. 

26,872. Rirces, T. R. R. Ashton, London. 

26,873. Fuex B. ockxs, W. B. Hartridge, Londcn. 

26,874. Waite Leap, F. W. Burger, Londen. 

26,875. Brakes, H. Macefield, London. 

26,576. Lamps, C. Weldhen, London. 

26,877. HanpLe Bars, G. W. Tarver and E. H. Jones, 
London. 

26 878. Cramps for Sappies, H. T. and F. T. Maw, 
London. 

26 $79. Enaines, J. Power, London. 

26,880. Bep Warmine, A. C. Brownand G. R. Neilson, 
London. 

26 831. Macutnes which Wrinp YaRN upon Bosernys, H. 
B. Arundel, Manchester. 

26.882. Detonator RatLway SIGNALLING, W. J. Bonser, 
London. 

26,883 Caan Gearino, H. H. Lake.—(F. 2. Baldwin, 
United States 

26,$84. Tires, J. Harrington, London. 

26,885. VaLve-cock, J. Hansford and C. J. Samways, 
Birmingh am. 

26 886. Reversinc Apparatus for Venuicies, B. J. 
Jacobs and The Yeovil Mot rCarand Cycle Co., Ld., 
London. 

26,887. Rock Dritis, A. W. and Z. W. Daw, London. 

26,888. Betis, A. L. Tavesu, London. 

26,889. PreraraTion of Sopa So.uTion, F. J. Seyfried, 
London. 

26,890. GLASS-ANNEALING Furnaces, W. Preston, 
Liverpool. 

26,891. Emutsion, A. Hill and The Cresco-Fylma Co., 

., London. 

Srups, H. G. Irwine, London. 

2 . FriyrG Macuings, J. - Cs ‘am pbell, London. 

26 894. PRESERVING ME ats, J. A. Huckvale and T. E. 
Harper, London. 

26,895. Motor Cars, F. Grosz, London. 

£6 896. Printine on CyLinpricaL Boprgs, C. H. Bunt- 
ing, London. 

26,897. UTiLisiInc ACETYLENE Gas, J. Vaughan-Sherrin, 
London. 

26,898. Raprip_y CHanoine Pictures, W. Friese-Greene, 
London. 

26,899. Exnipitinc Pictures, W. Friese - Greene, 
London. 

26,900. Burrers, A. Spencer, London. 

26,901. Testinc the Trutsa of SpHericat Bopres, H. 
Meltzer, London. 

26,902. Economisers, E. C. Reed, London. 

26,903. Brus ATTACHMENTS, V. A. P. Louis and R. H. 
Martin, London. 

26,904. HanpLe- Bars for Cycies, R. H. Mather, 
London. 

26,905. Topacco Pipes, D. Savage and J. Masters, 
London. 

26,906. TREATING Iron Ores, T. C. Fawcett, Ld., and 
J. Swallow, London. 

26,907. Motor Cars, F. L. Merritt, London. 

26,908. Motor Cars, W. Aubert, jun., London. 

26,909. Barrows, 8S. O. Yaxley, London. 
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26,910. Lamp Wicks, R. Paulson, Scarborough. 

26,911. CuRRENT ReGuLator, New and Mayne, Ld., 
London. 

26,912. Cycies, J. Lancaster, London. 

26,918. Secuninc Backs to Frames, H. 8. Brown and 
Co, and J. Sopers, London. 

26,914. Ou. Lamps, F. Earnshaw, Manchester. 

26,915. Suspenpep Carp TaBLE, P. W. J. Davey and 
F. G. N. Mills, North Brighton. 

ag Po BILLIARD and Poot Markers, J. R. Mally, 
wond< 

26 917. Prev MATIC TiRE InFLaTors, &c., W. J. Dix, 
Norwich. 

26,918. Inpicator Cock for RackinG-orF WINES, F. A. 
Roche, Cork. 

26,919. AxLes for Carts, J. Sowerby, Newcastle on- 

Tyne. 

3,920. Supportinc Cycues, 8. G. Mcore and F, R. 

aker, Birmingham. 

2 Fcoemy J. Farren, Birmingham. 

. Hosiery, Tabberer, Leicester. 

26,923. TwIN pind Brakes for Cycies, C. G. Cooper, 
Bristol. 

26,924. Drivinc Cuarins for Cycies, L. 8. Crandall, 
London. 

925. SyPpHON FLUSHING CisTERNS, E. Howl, London. 

26,926. DispLayinc NumBers on Wacons, W. L. Bul- 
lows, London. 

26,927. IRon PLANING Macuines, J., E. S., and T. 
Redman, Halifax. 

26,928. Curtain Rops, T. Shatwell and G. Jacques, 

anchester. 

5,929. BorLer Tuse Cutters, L. Danielsen, Hamburg. 

. BicycLe Seat Pitiar, R. R. Douglas, Ayr. 

26,931. Arr and Water-ricut WATCH Case, J. M. 
Gaffney, Ramsgate. 

26,932. PREVENTING TiRES being PunctureEp, J. T. 
Thornton and W. Hinchliffe, Bradford. 

26,933. Gas or Or. Enatnes, J. Grove, Birmingham. 

26,934. Pneumatic Trres for Cycies, A. M. James, 
Newport, Mon. 

26,9385. Carpinc Encrnes, B. A. Dobson, Manchester. 

26,936. CUPBOARD TURN or TURNBUCKLE, R.T. Grocott, 
Stoke-on-Trent. 

26,937. REGENERATIVE Furnaces, J. W. Hall, Bir- 
mingham. 

26.938. Presser Feet of S—ewrnc Macuines, L. H. 
Smith and P. Shatford, Glasgow. 

26,939. Furnaces, W. D. Hamilton, Glasgow. 

26,940. Non-conpucTING PIPE CoaTiNa, W. C. Jack, 
London. 















| 26,941, Motive Power Encines, G. H. Underwood, 


Manchester, 


26,942. Ciip fur Neckties, F. Owtram, Manchester. 

26,948. Sear Pittar and Tire Reparrine Ovrrit, C. 
A. Robinson, London. 

26.944. Boor Trees, P. R. Beardall, London. 

26,945. MousTacHE GuaRD, H. V. Butter and H. Harper, 
London. 

26,946. Paint Brusnes, E. A. Bloom, W. Woodroffe, 
and E. J. Arundell, London. 

26,947. Evecrric Switcnes, M. Byng and F. G. Bell, 
London. 

26,948. Feep Cake Presses, R. Sizer, London. 

ie se Carp CLoraine to Fiats, E. Jones, 

uidon. 

26,950. Cycies, P. A. Marsland, London. 

26,951. Precinc LeaTHER Straps and Betts, J. Kippax, 
London. 

26 952, Lawn Bruuiarps, J. H. Bell, London. 

26,953. Corrge and MILK Por, F. R. Erown and A. H. 
Mcrris, London. 

26,954. Ovens of O11 Cookine Stoves, J. R. Cocter, 
London. 

26,955. Cramp for Picrure Frames, &c., W. Mumford, 
London. 

26.956. Moror Cars, F. R. Frust, London. 

26,957. Hann Appapatus for Screwinc Down Srop- 
pers ¢f Borries, W.S. Hogg and J. C. P. Broughton, 
London. 

26,958. Cycies, A. W. Lingman.—(R. S. Anderson, 
Canada.) 

269.9. Diving Cuarns, A. W. Dingman. —(R. S. 
Anderson, Canada. ) 

26 960. Driving Gear of Cycits, A. W. Dirgman.- 
(Rk S. Anderson, Canada ) 

26 961. Packine for Sturrixe - goxes, J. G. Reid, 
London. 

26 962. Burninc of Minerat Oirs, M. L. Ross, 
London. 

26,962. Gor Ciurs, W. E. Bussey, London. 

26 964. IRONING Macuing, 8. B. Cope, London. 

26,965. ELectricaLty LicH1Inc Gas Burners, F. R. 
Beardman, London. 

26,966. SupporTinG Borries in Tiers, C. W. Bailey, 
London. 

26,967. CycLe Sappies, A. Penniall and R. Jones, 
London. 

26 968. Sprinc Jacks, D. Sinclair and W. Aitken, 
London. 

26,969. ELecrric AccumMULATORS, W. 
London. 

26 970. Winpiasses, A. Cochrane and G. Cooper, 
London, 

26 971. Preumatic Tires, W. H. Wallis, London. 

26 972. CoLourinc Martrer, L. D. Huguenin and Co., 
London. 

26,973. Countinc SHots Firep from a Gun, R. du 
Saussay, London. 

26 974. CARRYING MERCHANDISE over SHINGLE, J. W. 
Belsey, Lydd, Kent. 

26,975. Drivine Moror Carriacrs, J. Vaughan- 
Sherrin, London. 

76. Motor Venic LEs, C. M. Johnson, ares 

77. Compasses, W. P. Thompson. —(G. J "eronese and 
A. Guadagnini, Italy.) 

26,978. ParceL Vans, W. Y. Robinson, Liverpool. 

26,979. Diccinc Porators, R. Battersby, Liverpool. 

26,980. WAFER CapsuLEs, K. Mcrstadt, Liverpool. 

26,981. Sprsnrnc Macuwines, J. C. Mewburao.—(A. 
Dossche, France ) 

26,982. Switcu, R. C. Jeboult, J. R. Billings, and H. 
G. Eis, London. 

26 983. Wipe Corus, G. W. C. Kirkham, New Barnet, 
Herts. 

26.984. Lamps, J. Lévy, London. 

26,985. Parntinc Brusues, F. Aaron, London. 

26,986. PLANE TaBLe, C. M. Hull, Aldershot. 

26,987. Lanterns, L. and F. Schmitt, London. 

26,988. TUBULAR Steam Borers, M. Deprez, London. 

26,989. Steam Enarnes, A. M. Clark.—(M/. Honigmann, 
Germany.) 

26,990. AUTOMATICALLY SprRayinG Liquips, M. Meyer, 
London. 

26,991. ATracHInGc Door Kwnoss, L. A. Watson, 
London. 

26,992. Security Inxs, R. Webb, London. 

26,993. Security Inxs, R. Webb, London. 

26,994. MreTaLiic Boxes, R. Hudson, London. 

26,995. Rotary Morton, J. E. Lilley and J. Westaway, 
London. 

26,996. WarmING Foon, H. J. Thaddeus, London. 

26,997. Botries, P. B. W. Kershaw, London. 

26,998. TYPE-wRITING Macuines, T. H. Brimfield, 
London. 

26,999. Satt Grinpine, J. Achleitner and K. Resch, 
London. 

27,000. WuistLes, K. H. Kurth, London. 

27,001. Puzztes, A. H. Strong, "London. 

27,002. BEER CONTAINERS, W. Minck, London. 

27,003. Cycie Cuarns, F. W. Spickermann, London. 

27,004. Burpino ScaFro.ps, L. Gauby, London. 

27,005. CaTaLocuEs, J. A. Wilson, London. 

27,006. Burners, P. M. Justice.—(/. Lux, Austria.) 

27,007. CrnemaToGRaPpHic Cameras, J. W. Holst, 
London. 

27 008. BrakE Mecuanism, E. Pellas and 8 
London. 

27,009. DiapHRacMs, P. H. Rosenkranz, London. 

27,010. Drivinc Grar, W. Nasch and H. E. Harris, 
Londen. 

27,011. VALIsE, H. N. Sargent, London. 
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27,012. Reriector, C. Leistner, London. 

27,013. A Game, G. Abbott, London. 

27,014. OrnpEeR Books, E. Hagedorn, London. 

27.015. Pirz Expanpine Toots, P. J. Pringle, Sideup, 
Kent. 

27,016. A Cyctinc Murr, E. Hilton, Sandymount, 
Dublin. 

27,017. SELF-pISTENDING TiREs, S. Rolfe, Teddington, 
Middlesex. 

27,018. A BortrLe LaBet, R. Fitzmaurice, Cloghers, 
Tralee. 

27,019. Seats, E. A. Ricketts and A. B. Chavasse, 
Wolverhampton. 

27,020. Sianacs, 8. T. Dutton.—(EZ. W. &toney and S. T. 
Dutton, jun., India.) 

27,021. Music Sroot, E. Ball, Walsall. 

27,022. Lusricator, D. Doyle and E. C. Crisswell, 
Newmarket. 

27,023. ApsusTMENT of Screw Nuts, W. E. Walmsley, 
Liverpool. 

27,024. Jer and Spray, W. Hanlon, Innishannon, Co. 
Cor 

27,025. "PREssine Rotter, F. W. Finlay, J. H. Hamil- 
ton, and R. Gordon, Belfast. 

27,026. Sweaters, W. R. Clarke and W. F. Cave, 
Coventry. 

27,027. Bracket, E. Smith, Bury. 

27, "028. MOLTEN Lrap Jornts, J. 8. Anthony, Derby. 

277029. TEXTILE Fasrics, T. W. and M. Masters, Not- 
op ngham. 
7,030. Hanpies, C. H. Sutton and H. Rudd, Bir- 
“"mingham. 

27,081. CycLte Mup-cuarp, E. D. Hopcroft, Kidder- 
minster. 

27,032. Drivinc Cuains, A. Bagshaw and J. T. B. 
Bennett, Worcester. 

27,033. Corron Gins, K. K. and D. P. Mehta, Man- 
chester. 

27,034. Propeiine of VessEts, H. Simpson, Sheffield. 

27,035. HanpLEs, J. F. Maples, Sheffield. 
7,086. SMOOTHING IRONS, A. MacArthur, Glasgow. 
27,037. Cuimngy Cow s, T. Jamieson, Glasgow. 
27,038. VaRNIsH, J. E. and 5. 8. Bedford, Leeds. 
27,0389. Toy Boats, O. Sprecher and E. Praetzel, 
Glasgow. 

27,040. Topacco Corrse, J. Roberts, Huddersfield. 

27, 041. ConpuiTs, W. Sayer, Derby. 

27,042. Enornegs, R. Pollock, Glasgow. 

27,043. PrRoTectTiInG SURFACE of Fiat Irons, H. R. 
Verrall, Eastbourne. 





27,044. VeLocrpepgs, W. F. Taylor, Croydon. 
27,045. LeveR Bortie Stoppers, C. H. Brown, London, 











27, a Pyeomatic Lec Guarps, E. H. Aydon, Lanca- 
shire. 
27,047. Cante Boxes, G. H. Nisbett and W. Boby, 
Liverpool. 
27,048. Lirt, P. R. J. Willis.—(v. Parkinson, United 
States.) 
27,049. ELevaror, P. R. J. Willis.—{J . Parkinson, United 
States.) 
27,050. Lear TREATMENT, K. T. Sutherland and G. 
Esdaile, Manchester. 
27,051. Rupper for Biypinec Sxates, 8. Houghton 
udley. 
27,052. Hose Supporters, I. H. Paul, jun., London. 
27,053. Insutator Device for Castes, R. Holiday, 
Barnsley. 
27,054. Merattic Tupes for Bicycies, J. E. Dixon, 
Birmipgham. 
27,055. EanTHENWARE, J. Hamblet, Birmingham. 
27,056. CycLe Gear Case Prorectors, A. J. Johnson, 
Birmingham. 
27,057 . HORSE+ HOES, R. McDougall, Glasgow. 
7 058. Cycie Boats, J. E. Martin, Glasgow. 
at ,059. Door Locks, H. J. Pullar. Glasgow. 
27,060. Por Bausu and Scraper, H. J. Pullar, Glasgow. 
£7,061. Crosinc the Moutus «f Potties, J. Crane, 
Manchester. . 
47,062. Gor Tee Maker, W. Cunnison, Glasgow. 
27,063. SteeRinG Lock for VELocirepes, P. L. Renouf, 
London. 
27,064. Brakes for Veuicirs, P. L. Renouf, London. 
27,065. Vatves for Pneumatic Tints, T. H. Williams 
London. 
27 066. BorTLe WasHInG Macuines. R. Lloyd, J. M. 
Yates, and L. A. Knight, Birmingham. 
27,C67. Srrivpinc Fiats of Carpinc Macuines, W. 
Philipson, London. 
27,068. Cycie Brakes, A. W. Dingman.—(R. S. 
Anderson, Canada.) 
27,069. Tramcaks, V. B. D. Cocper and 8. P. W. d’A 
Sellon, Loudon. 
27,070. PostaL Wrapper, G. A. Brookes, London. 
27,071. Corttectinc Fur in Ke11Lks, J. W. Oakford, 
London. 
27,072. Dancine Toy, W. Gray, London. 
27,073. Hotpine Frnxcixnc Wire, G. and G. Wratten, 
London. 
27,074. Attacuine SHoes to Skates, J. J. Kempster, 
London. 
27,075. Pirate Hoiper for Heatixo Purposes, H. M. 
Boehmer, London. 
27,076. Cycies, A. J. Lewis, London. 
27,077. CycLte Brakes, H. L. Davis, London. 
27,078. Strikine CLocks, J. FejJheimer, London. 
27.079. Strikinc CLocks, J. Fellheimer, London. 
27,080. CycLeE Mecuanism, P. A. Newton.—(J. A. 
Barrett, Unit.d States.) 
27,081. Boor Trers, L. Frazer, London. 
27,082. CycLe Brakes, F. W. Rosser, London. 
27.083. Supportixc Cycirs, F. Bebbington, D. 
Hammond, and H. J. Heinze, London. 
27,084. Rar Cuairs, W. Campbell, London. 
27,085. LicHTinc by ACETYLENE Gas, 8. D. Gillet, G. 
Forest, and J. E. O. Bocandé. London. 
27,086. LicHTinc by ACETYLENE Gas, 8. D. Gillet, G. 
Forest, and J. E. O. Bocandé, London. 
27,087. Preumatic Trres, J. Oliver, London. 
27,088. Knittep Fasrics, C. A. Roscher, Londor. 
27,089. Moror Cars, A. B. Blackburn, London. 
27,090. Furnaces, W. P. Thompson.—(F. Guidi, /taly ) 
27,091. PrEp-HOLE fur Doors, W. P. ‘Ihompson.—(A. 
Lettal, Germany.) 
27,092. Sream Bo1Ler Furnaces, W. Brothers, Man- 
chester. 
27,098. WHEELS, D. Edwards, Liverpool. 
27,094. Ovens, W. Price, J. Horton, and E. Price, 
Manchester. 
27,095. Gamr, J. Cornish, London. 
7,096. Huss, J. A. Forrester, London. 
27 097. PROPELLING Veuictes, J. F. Nicolls, London. 
27,098. Barus, J. B. Thistleton, London. 
27,099. Lirtine by Arr, J. E. Howard and J. C. Taite, 
London. 
27,100. Porato Diccers, J. E. Ransomeand J. A. Lewis 
London. 
27.101. LeaTHER-SKIVING Macuines, A. 8. Vose, 
London. 
27,102. Cameras, A. C. Jackson, London. 
27,103. Paps, W. E. Jennings, London. 
27,104. WHEELS, J. W. Davison, London. 
27,105. TRANSFER Paper for Desians, H. de Grousilliers, 
London. 
27,106. Masonry Work, C. Gagelmann, Brussels. 
27,107. Urensit, H. C. Kiirten, Brussels. 
27,108. SHor, i, E. T., T. W., and F. 8. Tomey, 
London. 
27,109. Lockie Device, F. L. Hiitteland H. A. Kippe, 
London. 
27,110. InpicaTING Time, L. Meyrick, London. 
27,111. PREVENTING Tuert of Cyc LEs, R. ” Kolligs, 
London. 
27,112. VeELocipepE Tirrs, J. B. and B. Verity, 
ndon. 
27,118. Fituine Vessets, A. J. Boult.—(R. Oehme, 
Belgium.) 
27,114. ArtiFiciaL Foon, 8. P. Sérenson and A. P. 
Heyman, London. 
27,115. Brakes, E. D. Misner, London. 
27,116. Hinces, Tonks (Limited) and I. Whiting, 
London. 
27,117. BicycLes, Rudge-Whitworth, Ld., J. V. Pugh, 
_and H. Parsons, London. 
27,118. REsPrRaTors, J. Wolff, London. 
27,119. Baru, G. F. P. Garms, London 
27,120. Naimz Makino, H. and J. "Medien and C€, 
Schreiber, London. 
27,121. Exnuisitixc Names, P. von Wouwermats, 
C. and J. Kohn, and T. Fischer, London. 
27,122. Brake Apparatus, C. Durey, London. 
27,128. Puzz.e, J. Adrian, London. 
7,124. Tires, J. B. and B. Verity, London. 
27, 125. CycLe Fork, J. B. and B. Verity, London. 
27°16. LIFTING TACKLE, W. Schermuly, London. 
27,127. Tres, T. Shepherd, London. 
27,128. Tramways, H. H. Lake.—(R. Arno and A. 
Caramagna, Italy.) 
27,129. ArtiriciaL Stoner, H. H. Lake. —(Boulie, 
France ) 
27,180. Mixinac Compressep Arr, A. E. Thomine, 
London. 
27,131. SianaLiine, R. Burn, A. C. Brown, and L. G. 
Tate, London. 
2, 132. MupevaRps, A. Oxley, Leeds, 
7,183, Locks, J. C. Ralls, Bristol. 
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27,134. Gearine, F. J. Esmond, London. 

27,135. Hinces for CarriaGE Doors, H. E. Brown, 
Dublin. 

27,186. ADVERTISING Sians, J. Ridge, Hassocks, 
Sussex. 

27,187. ILtumrnant, J. A. Cumine and E. J. Dexter, 


27,188. Carson, J. A. Cumine and E. J. Dexter, 
Bristol. 

27,139. CHatns, R. A. Hall, G. Morgan, A. G. Bingley, 
and J. R. Richardson, Nottingham. 

27,140. CycLe Frames, W. H. McLauchlan and R. I. 
Roman, Coventry. 

27,141. FisrE WasHinc Macuines, W. Warburton, 
Manchester. 

27,142. Tires, B. W. Spittle and J. A. Millington, Wed- 
nesbury. 

27,143. Framework for Cycigs, W. T. Smith, Keighley. 

27,144. Knitt1nc Macuinygs, R. Challands, F. W. Pare, 
J. H. Smith, and The Maximum Knitting Machine 
noo? Ld., Nottingham. 
7,145. DEMONSTRATING CoLourRs, S. Bidwell, London. 

277 ,146. Brackets, H. Brockelbank, London. 

27,147. CotouriNa Matters, A. "Ashworth and J. 
Biirger, Bury. 

27,148. ATracHING Rims, W. Field and A. Halliwell, 
Huddersfield, 
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27,149. Steam Derrick Crangs, J. Gledhili, Hudders- 


field. 

27,150. Sarety Lamp, D. W. Hughes, New Town, 
Pontypridd. 

27,151 Cookina Foop for Antmats, E. T. W. Hall, 
Derby. 


27,152. Winpow CLeaners, W. H. Holland, Liver- 


27,153. Cannes, J. Gibson, Derby. 
27,154. Removat of Stupex, E. Codling, Manchester. 
27,155. Drivine Gear, T. Grant, Brighton. 
27,156. Psyeumatic Tire Vatves, J. M. Turnbull, 
Edinburgh. 
27,157. SPINNING MACHINERY, J. A. Grey and P. Mis- 
kelly, Belfast. 
27,158. StreTcHinc Hat Boprrs, G. Atherton, Man- 
chester. 
27,159. WaEeEx, D. Richardson, Salisbury. 
27,160. Brass ORNAMENTATION, H. W. Ludlow, Bir- 
mingham. 
27,161. Pins, W. A. Thornton, Leeds. 
27,162. Grip, J. H. James, London. 
27,163. Gas Oven, R. B. Main, Glasgow. 
27,164. DeronaTinc Fog Siqnats, F. A Ludlow, Bir- 
mingham. 
27,165. Tire, A. Eroyaux, Brussels. 
7,166. Tap, A. Lestudier, Brussels. 
27,167. Execrricat Batrerigs, C. E. O’Keenan, 
Brussels. 
27,168. Taps, A. Brown, London. 
- . VELocrPepes, J. H. Ball, Beeston, Notts. 
70. Murrs, W. Rixom, London. 
. “Jumpers,” H. 8. Jay, Arundel, Sussex. 
2. GuipineG VELocrPepes, D. Joy, London. 
3. WHEELS, F. Wynne, London. 
74. Trres, J. T. Trench, London. 
,175. WHEELs, A. E. Withers, London. 
27,176. Surtine Coat AsnHes, G. Barker.—(J. Clench, 
Canada.) 
27,177. CigaR Rotirse Macuines, C. B. Schultz, 












no 


7,178. CiGaR-MAKING Macuines, C. B. Schultz, 
London. 

27,179. Wrappine Ciaws, C. B. Schultz, London. 

27,180. Facesof Dots, H. E. Hughes and W. Stranders, 
London. 

27,181. Brake, 8S. Sedgwick, London. 

27,182. Motors, W. E. Simpson, Birmingham. 

33. GEARING for CycLes, W. E. Simpson, Birming- 


. Venicies, W. E. Simpson, Birmingham. 

35. SIGNALLING, W. T. C. Pratt, London. 

3. Toys, M. Small, London. 

7. Mepicine Crcet, J. Gross, London. 

. InpIcaTiInec Apparatus, C. E. Vernon and A. 
Ross, London. 

27,189. Waret Ris for Carriaces, 8S. C. Davidson, 
London. 

27,190. Speep Gear for BicycLes, H. Snowman, 
London. 

27,191. TRaNsMITTING Motion, C. E. Lufbery, London. 

. Palmer, 





27,192. DirFERENTIAL Gear, W. Gibson, W. 
and A. J. P.. Whitaker, London. 

27,193. Lockrye Device for Cycies, G. A. Heller, 
London. 

27.194. MakING ACETYLENE Gas, A. J. de P. Hargreaves, 
London. 

27,195. ELECTRICAL SwitcHEs, J. Gutmann, London. 

27,195. APPARATUS for STARTING VESSELS, A.A Common, 
London. 

27,197. ExpLostvE Compounpn, A. Nobel, London. 

27,198. INK- HOLDING PEN, W. P. Thompson.—(L. 
Kauderer, Germany.) 

27,199. Fotpinc Gates or SxHutrers, G. M. Mansell, 
Liverpool. 

27,200. PLaster of Paris, W. Brothers, Manchester. 

27,201. OpentnG Doors, K. Schiek, London. 

27,202. CLOTHES-WASHING Macuine, J. A. H. Adolph 
and H. G. Johnson, Liverpool. 

27,203. Pneumatic Tires for Cycies, M. A. Weir, 
London. 

27,204. Marntarninc Suppity of Water, J. Smith, 
London. 

27,205. Arr Pump, H. I. Gould, London. 

27,206. Prrcu Cuarns, H. I. Gould, London. 

27,207. Ienrrion of CHarGes ia EXPLOosIvVe ENGINES, 
E. J. Pennington, London. 

27,208. SuppressinG Noisk of Encrnes, E. J. Penning- 
ton, London. 
27,209. DyNamo-ELEcTRIC Macuines, W. B, Sayers, H. 
A. Mavor, W. A. Coulson, and 8S. Mavor, London. 
27,210. Prepayment Gas Meters, H. T. Harrison, 
London. 

27,211. Motor Cars, F. W. Zimer, London. 

27,212. GENERATING ACETYLENE Gas, J. Wetter.—(G. 
Meyer, Switzerland.) 

27,213. ReEceprac.e for Hotpinec Liquip, R. Alexander, 
London. 

27,214. Snips’ Propetiers, C. A. Gagstatter, London. 

27,215. Respirator, G. Zimmer, Londor. 
216. Lamps, W. A. M. Valon, London. 

217. CrcLe Drivinc Mecuanism, E. F. D. Torgau 

nd H. Richardt, London. 

27,218. CrrcuLatinG Dyetna Apparatus, E. Thomas, 
London. 

219. Furnaces, A. St-in, London. 

220. DesTRoyING Werps, W. L. Braddon, London. 

7,221. Hears for Casks, W. Dix, London. 
222. Brakes, G. R. Swinhoe and ©. A. Ballance, 
New Swindon. 

27,223. Cootina Air, W. Gardenand T. and W. L. Cole, 
London. 

27,224. Drivisc Smatt Macuines, W. A. Sadler, 

Southsea. 

7,225. Covers for Tires, R. Bell and W. T. Hall, 

London. 
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,226. BALLING Twine, W. G. Bywater and T. B. 
Beanland, Leeds. 

27,227. LieHTiInc Pianorortes, K. B. Ryan, Little- 
stone-on-Sea. : 

27,228. OPENING Postat Tupes, G. Lawson, Norfolk. 

. SIGNALLING AppaRaTus, J. Atack, Blackburn. 

. Kyire SHARPENER, J. Smith, London. 

. Air Enornes, W. J. Rodgerson, Gateshead. 

32. Joint for Bepsreaps, P. Okell, Stockport. 

p . CALENDAR, T. 8S. Hurman, Paignton. 

27,234. Cycie Stanp, C. F. @lark, E. W. Marris, and 

H. Lucas, Wolverhampton. 

5. Gear Case for Cycies, W. and L. W. Lees, 

Wolverhampton. 

236. Gas Enoine, P. Pinckney, sen., Southsea. 

,237. INCANDESCENT Gas Burners, J. H. Kenyon, 
Liverpool. 

27,238. Pens, J. H. Kenyon, Liverpool. 

239. PRopUCING ARTIFICIAL VENEERS, C. Koster, 

Manchester. 

27,240. BicycLe Tires, J. Adair, Waterford. 

27,241, Enoine Vatves, W. B. Johnson.—(/. Kennedy, 
United States.) 

27,242. YaRN WINDING MacuINERY, J. Farran, Man- 
chester. 

7,243. VELOCIPEDE Frames, S. Martin, London. 
27,244. Cycle Brake, A. F. Hardy, Bournemouth. 
27,245. Gas Motors, J. Birtwisle, Manchester. 

46. TestiInc Drains, G. Low, Glasgow. 

27,247. PROPULSION of Suipa, C. Thompson, Stockton- 
on-Tees, 

27,248. Topacco Pipe, W. Grimshaw, Manchester. 

27,249. Dryino Fizres, W. Warburton, Manchester. 

27,250. SysTEM of PROPELLING Sutps, R. Morris, Gates- 
head-on-Tyne. 

27,251. Grip for Go.r Crus Hanpies, J. Murray, 
Edinburgh. 

27,252. CycLe Brake, A. E. Edleston, Manchester. 

253. Drive Cuan for Cycres, A. Appleby, Bir- 
mingham. 

27,254. Cover for Jars, A. Fletcher, Bradford. 

27,255. Ptanos, A. Goethe and F. de Vestibule, 

Brussels. 
£7,256. VELOCIPEDE Brake, 8, and S. A, Waters, Tun- 

briige Wells. 
































257. Brow Prpr, 8. M. Williamson, York. 

. Prive Faprics, R. N. W. Smith, Glasgow. 

Propeciine Sarety Cycies, W. G. Hurst, New 
Brighton. 

27,260. The A! Rays, H. G. de Fraine, Bank of Eng- 
land. 









27,261. Lamp Rercector, H. Theyer, London. 

27,262. REGENERABLE PosiTIvVE ELEcTRODEs, &c., O. 
Rothmurd, E. von Burgwall, and L. Ofenschiiss}, 
London. 

27,263. Composition for Scourrne Woot, A. Cawood, 
London. 

27,264. Winpow Tickets and Lasets, J. Jackson, 
London. 

27,265. INCANDESCENT ELectric Lamps, G. 
London. 

27,266. INNER Tupz Prorecror for TrreEs, G. P. Witt, 

London. 
7. RE-ENFORCING MEecHANIsM, A. Buckby, London. 
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27,268. Vessexs, C. D. Doxford, London. 

27,269. IncanpEscent Gas Licurs, A. J. Boult.—(D 
R. Hollins, United States.) 

27,270. Weavinea Looms, R. Cuscaden and W. F. Poiesz, 
London. 

27,271. Gas InpicaTors, A J. Boult —(The United Gas 
Jiprovement Company, United States.) 

27,272. Wavckine Strick and Seat, M. C. Simmonds, 
sen., Hillingdon Heath, Middlesex. 

27,2738. Brake for CycLes and Motor Cars, J. Ricardo, 
London. 

7,274. Lamps, E. Thorpe and A. E. Hancock, London. 

5. Masu Tuns, R. D. Bailey and L. P. Ford, 

ndon. 

6. Motor WueeE ts, H. Middleton, Slough. 

. Cure for Toy Houses, G. A. Brooks, London. 

78. Tires, J. Hollis, London. 

. Hineaes, W. Westecott, London. 

. Drain Pree Joints, T. Pace, London. 

27,281. Grease Trap, W. McChlery and W. Harriman 
and Co., Ltd., London. 

7,282. TRANSMITTING MorTIve Power, F. J. Bingham, 
London. 

27,288. Heatine Water, J. E. Carroll, London. 

27,284. Macnetic Separators, V. I. Feeny.—(J/. B. 
Hamilton, United States.) 

27,285. ENnveLops Wrapper, J. Keighley, Newton 
Abbott, South Devon. 

27,286. Lawps, H. Thacker, London. 

27,287. Firearms, A. Weston, London. 

,288. Boots, W. Dennison, London. 

27,289. Fasric Torrinc Macuine, O. Imray.—({W. 

Craig, United States.) 

27,290. EXPLOSIVE PROJECTILES, O. 

Bakewell, United States.) 

27,291. AmBULANCE STRETCHER, P. J'A. Headley, 

London. 

292. CycLe TrrEs, E. Perrett, London, 

93. WRENCHES, M. Wenger, London. 

27,294. Staptinc Macuines, J. A. Keys, London. 

27,295. Boots, H. H. Lake.—({The Brockton Folding 

Machine Company, United States.) 

27,296. Coverep Eve.ets, H. H. Lake.—(The Florence 

Manufacturing Company, United States.) 

27,297. Pneumatic Tires, J. Craig, jun., London. 

27,298. Pneumatic Tires, J. Craig, jun., London. 

27,299. Packinc Provisions, R. Amsinck, London. 

27,300. CycLomerTeErs, F. J. Stevens. {The Waterbury 
Watch Company, United States.) 

27,801. Evecrric Furnaces, E. F. Price, London. 

27,302. Tonsitotomes, F. Spicer and G. V. Allen, 

London. 

27,303. CycLe Support, 8S. E. Spencer, London. 

27,304. ELecrric Arc Lamps, W. R. Ridings and J. H. 

Crawford, London. 

27,305. Cast Iron Barus, A. Hutchinson, London. 

27,306. PuzzLe Game, F. W. Reinhard, London. 

27,307. Rupper, H. B. Eggers, London. 

27,308. Steam Enornegs, C. Kiesselbach, London. 

27,309. CycLe Lock, E. M. Wheatley, London. 

27,310. Firearms, W. H. Beck.—(F. de W. Granger, 

United States.) 

27,311. Exrractinc Gotp from Orgs, G. J. Atkins, 

London. 

27,312. Tent Pote Attacuments, C. S. Berthon, 

London. 

27,813. Cycies, W. C. C. Erskine, London. 

27,314. FisHinc Measure, F. J. O. Smith, London. 

27,315. Tre Fastener, 8S. Mundey, London. 

27,816. Tapes for VeNneTIaAN Butnps, E. Rumball, 

London. 

27,317. Tires for CycLtes and Venicves, F. C. Owen, 

London. 

27,318. Tent Pores, E. G. Parnes, London. 

27,319. Furniture Castor, E. G. Barnes, London. 

27,320. Divine Apparatus, W. R. Fasey, London. 

27,321. Huntine Stocks, V. Drew, London. 

27,822. Fotpinc CarppoarRD Box, W. T. Pretty, 

London. 

27,328. ELtecrric Arc Furnaces, The Acetylene Illu- 

minating Company, Ld., and P. C. Day, London. 

27,324. Spanners, W. W. Vivian, London. 

27,325. Rartway Sienats, W. P. Thompson.—(B. B. 

Morgan, United States. 

27,326. Fire-arms, W. P. Thompson.—(B. H. Clément 

and E. Johnson, ° 

27,327. Stoves, W. P. Thompson.—(F. W. Messmer and 

G. 8. Reinhardt, Germany.) 

27,328. HARNESSING Horses to Venices, M. A. Krause, 

London. 

27,829. DETACHABLE Bott MEcHANIsM, M. A. Krause, 

London. 

27,330. Protectine Cyciists’ HaNDs in CoLp WEATHER, 

A. Paton, Liverpool. 

27,331. Cycte Drivine Gear, F. H. Do litres, London. 

27,332. CycLE MecHANIsmM, R. Haddan.—(T7. J. Arm- 

strong, United States.) 

27,333. CycLe MecuanisM, R. Haddan.—(7. J. Arin- 

strong, United States.) 

27,334. CompineD CycLe Sappie and Case, O. Voigt- 

lander, London. 

335. Topacco Pipe Piuc, W. E. Gibson, London. 

,336. JoURNAL Bearincs, C. H. Woodworth and 

C. F. Davis, London. 

27,337. Burnine the Vapour from O11, W. G. Wilson, 

London. 

27,338. ACETYLENE Gas, B. T. L. Thompson, London. 

27,339. Mititary Hurts, P. Jensen.—(L. Ottow and M. 

Sorensen, Denmark.) 

27,340. Prosectives, D. Young.—(7he Justin Projectile 

Company, United States.) 

27,341. Car Coup.inos, T. Fales and G. Chichester, 

London. 

27,342. Borer Furnaces, D. D. Flemming, London. 

27,343. Batt Bearinas, H. A. Stephens, London. 

27,344. Moontinc FILaMENtTs in Execrric GLow- 

LAMPS, J. A. Sinclair, London. 

27,345. CycLe Drivina Caains, C. R. Garrard, London. 

27,346. Extractina MetaLs from Orgs, J. J. Shedlock, 

London. 

27,347. TREATING Cicars and Topacco, L. B. White, 

London. 

27,348. MECHANICALLY-PROPELLED VEHICLES, S. Straker, 

London. 

27,349. Drivina Mecuaniso for Cyces, F. G. Simpson, 

London. 

27,350. Mount for DispLayinc JEWELLERY, J. C. C. 

Booth, London. 

27,351. Sream Generators, M. R. Ruble, London. 

27,352. Cycies, J. P. Tihon, London. 

27,353. Drivinc Gear for E.ectric Venic.es, E. W. 

Bonson, London. 

27,354. ELectric Switcu, E. W. Bonson, London. 

27,355. Drivine Gear for Motor Cars, W. Sydenham, 

F. Watkinson, and A. Sydenham, London. 

27,356. Macuine for Propucina Tacks, M. L. May, 

London. 

27,357. ANIMATOGRAPHS, A. Légé, London. 

27,358. SHoe Lace Fastener, E. P. Manning, London. 

27,359. CycLe Hanptes, F. D. Buffum, London. 

27,360. Conn Hotpers, H. Dreyfuss, London. 

27,361. MuciLace Botries, E. G. Woodham, London. 

7,362, CYCLE ATTACHMENTS, A. C. Bannermann and 
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27,363. Puoroarapnic Cameras, W, E. Asquith, 
London. 

27,364. Sarety Fuses, J. W. Ewart and L. J. Steele, 
London. 

27,36). Revotvine Sianat Taroet, J. J. Hodge and 
A. Knight, Swansea. 

27,366. Borries, W. Wallace, Belfast. 
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27,867. Perruque Hyorenique, C. Cottia, London. 

27,368. MoroR SwWEE.1NG MACHINES, RK. Wadsworth, 
Halifax. 

27,869. INcANDESCENT Gas Licur Arr Fivter, C. H. 
Dent, Tamworth. 

27,370. WHeEgxs, L. Hanks, London. 

27,371. Toy Iypicatinc Lock ‘TaRcet, A. Pomfret, 





Keighley. 

27,372. Decorative CALENDAR Mount, G. Tuck, 
London. 

27,373. Moron CycLes and Venicies, A. J Westlake, 
London. 


27,374. Hinaes for CONTROLLING FaLL-pDowNn Doors, H,. 
Hyde and J. A. Adey, Sheffield. 

27,375, Cycuists’ Sapp.ess, J. KE. Noirit, Birmingham. 

27,376. ELecrric Joints for SUSPENDING ELECTRULIERS, 
W. Wilson, Birmingham. 

27,377. CycLte and Venicte Wheers, J. Swalwell, 
Newport, Mon. 

27,378. Drivinc Mecuanism for Cycies, T. Grace, 
Glasgow. 

27,379. Fiusnina of Drarns, &c., W. T. Allen, Bir- 
mingham. 

27,880. ArTacHMENT Sockets for Cycle Frames, C. A, 
and F, J. Miller, Birmingham. 

27,381. Motive Power for Horse.vess CARRIAGES, A. 
H. Allen, Sheftield. 

27,382. Truck, W. H. Gott, Keighley. 

383. SOLDERING Bits, A. Shirley, Birmingham. 

27,384. COIN-CONTROLLED APPARATUS, A. M. Martin, 
Birkenhead. 

27 . Pneumatic ANTI-viBRaToR, C. I. Michaelson, 

inburgh. 

27,386. Doors, S. A. M. Gi bert, Manchester. 

27,387. CycLe Tire Covers, A. J. Howard, Taunton. 

27,388. Fixing Frames cf Drain Pipe Covers, T. 
Kemp, London. 

27,389. CaLcuLatina Dimensions of ENGINE VALVES, 
G. G. Scurfield, Sunderland. 

27,390. INDESTRUCTIBLE Fort and LiIGHTSHIP, A. 
Maltby, London. 

27,391. Link BEevtine, 8S. Moody, Belfast. 

27,392. Raisers for Door LatcHes, W. Beynon, 
Swansea. 

27,393. Topacco Pipe Stems, J. Murray, Dublin. 

27,394. Pneumaire Tires, H. Vaughan and W. Evans, 
London. 

27,395. CycLe Brakes, E. M. Bowden, London. 

27,396. CycLe Lamps, J. Moss, Blackburn. 

27,397. SwitcH OperatinG Apparatus, L. Turnock.— 
(Rk. Turaer, United States.) 

27,398. Cvcte Sappie Pictars, T. Shellard and T. 

Dibsdall, Coventry. 

27,399. CONVERTING Bicycies into Tricycies, H. 

Fletcher, London. 

27,400. AvuTomatic Freepers cf Macuines, B. A. 

Dobson, Manchester. 

27,401. CHeck Vatves for Stream Generators, F. 

Wilkinson, Manchester. 

27,402. Cuttine Lucas of Winpow Sasnes, W. E. 
Walker, Bradford. 

27,403. VEHICLEs, J. E. Rogers, Smethwick. 

27,404. Rotary Enaine, 8. H. F., J., and A. H. 
Finlay, Belfast. 

27,405. CycLe Frames, T. Key, York. 

27,406. Brick Kitns, P. Wood, Birmingham. 

27,407. SypHon FLUsHING Apparatus, J. W. Madeley, 
Birmingham. 

27,408. Encing Exuausrs, 8. H. James, London. 

27,409. Dygeino Tureap, A. Leven, London. 

27,410. TReaTiInG Skrvs, J. J. Mann and F, Chaplet, 
Manchester. 

27,411. Bicycies, H. C. Pinkerton, Glasgow. 

27,412. Fire-escaPe, J. McGill, Glasgow. 

27,413. CycLte Stanp, C. Gray and J. H. Pick, Stam- 
ford. 

27,414. MouLpine and W. 
Mierschke, Berlin. 

27,415. Tires, P. M. Staunton, Dublin. 

27,416. Wacon Fioors, J. Peart and F. W. C. Hawker, 

London. 

27,417. Lupricatinc Bearinos, &ec., F. F. Walenn, 

London. 

27,418. CycLe Hanpie-sars, J. Spencer, H. 8. Small- 

man, and T. H. Spencer, Birmingham. 

27,419. CycLe Frames, J. Spencer, H. 8. Smallman, 

and T. H. Spencer, Birmingham. 

27,420. Raisinc, &c., WINDOW Sasues, M. Newlove, 
London. 

27,421. INDEXING Books, N. Spenser, London. 

27,422. RupBer-cork Tire, J. [. Brown and J. Wallis, 

London. 

27,423. Speep Contrivance for Venictes, W. W. 

Curties, London. 

27,424. Cycves, G. E. 8. Garde, London. 

27,425. Curtrnc Incrowinc Natts, E. J. Moore, 

London. 

27,426. OxyGEN INHALING Apparatus, H. J. Robson, 

London. 

27,427. Ruppers for Boats, 8. Dure, London. 

27,428. Pneumatic Tires, T. McKinnon, Glasgow. 

27,429. Cycies, F. Mintoft, London. 

27,480. Winpow Fasteners, J. A. Longue, London. 

27,481. CuTTinc - out ArTicLes, A. Hénin, sen., 

London. 

27,432. Cuamps, T. Matthews and F. Tarr, London. 

27,423. PHoToGRAPHic CaMERA, B. F. 8. Baden-Powell, 

London. 

27,434. Gear Case for VeLocipepes, F. J. Osmond and 

A. H. Edson, London. 

27,435. Or Lamps, J. H. Lapthorn, Manchester. 

27,436. Tire InFLatTor Rest, P. G. Donald, London. 

27,437. Tires for VeLocipepges, R. Adams, London. 

27,488. ELecTRic Proputsion on RaiLways, L. 

Vojicek, London. 

27,439. Niaut SicNaLiinc, R. O'Crowley, London. 

27,440. Apparatus for Savine Lirz, U. Kiberolles, 

London. 

27,441. Exercisinc Device, L. de Montgomery (ié« 

Ditte), London. 

27,442, LETTER-HOLDERS, E. Edwards.—(L. Leit, Ger- 

many.) 

27,443. Percussion Rock Dri tts, J. 8S. V. Bickferd, 

London. 

27,444. INFLaTING Tires, J. C. Bayley, London. 

27,445. Dress Skirts, G. Erown, London, 

27,446. ELectricaL Resistance3, R. E. &. Crompton, 

London. 

27,447. Biinp Ro..ers, W. Wilson, Norwich. 

27,448. Heat Enoine, A. R. Upward and R. Dalmer, 
London. 

7,449. IanitInc Gas by Execrriciry, J. D. C. 
Chateau, London. 

27,450. Mepicine for Dyspepsia, H. Archer, London. 

27,451. CycLe Brake Firtinos, J. McRae, London. 

27,452. Tine INFLATOR, J. McRae, London. 

27,458. Tire [NrLator, J. McRae, London. 

27,454. CuTtina Tureaps, &c., E. E. H. Neumann, 

London. 

27,455. PREVENTING THREADS BREAKING, J. Kiister, 

London. 

27,456. Horsk-sHors, &c., R. Haddan.—(A. Mitjans, 

Spain.) 

27,457. A New Gas, 8. Braun and H. Schlesinger, 

London. 

27,458. Wrencu, T. Laogdon, London. 

27,459. Mepicinat Piasixes, 8. 8. Bromhead.--(Z. 

Dieterich, Germany.) 

27,460. ENVELOPE FasTENINGs, J. Meglaughlin.—(@. H. 

Meglaughlin, Canada.) 

27,461. Roorine Ties, C. Watson, Birmingham. 

27,462. Writinc Tetecrapus, P. A. Newton.—(The 























Process, J. Gaulke 
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27,463, PNeumatic Tires, A. E. Beck, London 
27,464. Woon-sHearIna, &¢., MACHINES, G. Bowe 
London. Mar, 
27,465. Batt - BEARINGS, W. J. Richardson ~(C. KB 
‘Smith, U.S A.) XG. F 
27,466. Locks, W. H. M. Grimshaw, London, 
27,467. Vatve for Liquips, A J. Boult.—(H. H, pip, 
Belyium ) _ 








SELECTED AMERICAN PATENTS, 
From the United States Patent Office Oficial Gazette, 


565,680. Band GurpE For SPINNING SpinpLps J 
Gregson and C. Murray, Fall River, Mase 
Filed May 8th, 1896. ¥ 

Claim.—(1) A spindle, its whirl, the bolster case. its 
support, and a retaining nut, combined with 4 band 
guide having a lateral foot surrounding the bolster 
case between its support and the nut, a band receiyiny 


[565,680] 





loop adjacent the whirl, and an offset body portion to 
receive the bolster case support, substantially as de. 
scribed. (2) A band guide for spinning spindle: 
having a laterally-extended loop-like supporting foot 
at its lower end, and a band receiving loop open at 
its under side and located in a plane at right angles 
to the foot, substantially as described. 


565,803. Vatve Gear, H. C. Sergeant, Westfleli, NJ. 
—Filed August lbth, 1895. 

Claim.—(1) In a direct-action engine, the combina. 
tion with the piston-rod and the valve which con. 
trols the induction and eduction of the motive fluid 
to and from the engine, of a sleeve of simple tubular 
form, a pivotal support upon which said sleeye js 
capable of oscillation, an oscillating arm pivoted to 
the piston-rod and fitted to slide within the sleeve 
without other motion therein, and a direct connec. 
tion between said sleeve and the valve, substantially 


[565,803] 
“~ 





as herein described. (2) In a direct-action evyine, 
the combination with the piston-rod and a valve-rod 
for operating the valve which controls the induction 
and eduction of the motive fluid to and from the 
engine, of a s'eeve of tubular form having two inte- 
gral projecting lugs, a support affixed to the engine, 
a pivotal pin connecting said sleeve through one of 
its lugs with said support, a pivotal pin connecting 
said sleeve by its other lug with the va've-rod, and 
an arm pivoted to the piston-rod and sliding through 
the said sleeve, substantially as herein set forth. 
565,845, FLuip-pressure Enorne, J. Douglas, Lo 
Bagland.—Fited December 4th, 1895. 

Claim.—The combination with acover of an engine 
cylinder, of a hollow rotary distributing valve located 
within a chamber that is formed in said cover, is 
in direct communication with the interior of said 


[565845] 






cylinder, and the wall of which has ports in it and is 

adapted to form a circular grid-like seat for said valve, 

and means for operating said valve, substantially as 
described. 

56,5881, Suppty VaLve ror Water Tanks, J. M. 
Clo&son, Hoosick Falls, N. Y.— Filed February 26th, 
1895, 

Claim.—(1) Automatic valve closing mechanism, 

consisting solely of two levers provided with {loats 

arranged in different horizontal planes the said levers 
being provided with projections for engaging each 

other when the lower float is lifted by the water to a 

certain point in order that the further closure of the 

valve may be checked until the water has reached the 
upper float and freed the two levers from each other 
by lifting it, substantially as set forth. (2) The com- 


[565.881] 





bination of the two levers L and M with the floats 
and T arranged on their longer ends, which are in 
different hcrizontal planes, means of support to which 
the said levers are independently pivoted, and the 
inlet valve on which the said lever M bears for closing 
the same as its float S rises with the water the said 
lever being provided near their pivots with corres- 
ponding curved faces og and shoulders pr, to form 
jaws which co-act to prevent the entire closing of the 
valve until the upper float T is reached in turn and 
lifted, substantially as described: 








Epps'’s CocoA.—GRATEFUL AND ComrorTINnG.—“‘ By a 
thorough knowledge of the natural Jaws which govern 
tie operations of digestion and nutrition, and by & 
cireful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. 

Civil service Gazette.— Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps AnD Co., Ltd., 
Homeopathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being 4 
gentle nerve stimulant, supplies the needed energy 








T. W. Mitchel, London. 





Gray European Telantograph Company, United States.) 





without unduly exciting the system.—[ADvt. 
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THE NORTH-EASTERN RAILWAY WORKS. | ally taken over with the buildings, and which cannot be 
See | conveniently removed to make way for a travelling 
Tur locomotive works of the North-Eastern Railway are | crane. It must be admitted, however, that although 
situated on the south bank of the Tyne, not far removed | these difficulties may be apparent to the management, 
; from the Stephenson High-Level Bridge. | & casual observer sees nothing of them. 
The site was originally that of an extensive goods! We have lately printed several articles in which we 
station, and several of the shop buildings remain just as | have attempted to make clear to our readers that good work 
: they were in those days, but in 1883 and 1884 the works | is as easily done as indifferent work, and when done is 
were largely rebuilt, extended, and reorganised. Some old | much more satisfactory, and in the North-Eastern Rail- 
associations, however, still remain, a particularly tender | way shops we find a very conclusive proof of the truth 
. one among the elder hands being that, through a certain | of the arguments we have brought forward, and excellent 
window in the office building, which in former days was examples of the various means adopted by the best 
i a railway hotel, whiskeys and soda used to be passed—in | makers to secure good workmanship expeditiously and 
cold weather to keep out the cold, and in warm weather | cheaply. We shall have occasion presently to call atten- 
to keep out the heat. Some of the shops, too, still | tion here and there to the great saving in time and 
retain signs of their former occupation, as for example | labour, and consequently money, which the introduction 
the jib cranes in the wheel and axle shop, which was | of special tools and methods has brought about within 
originally a large store, and there are general points of | the last decade in these works; and in this connection 
arrangement in other departments which are evidently | we may at once remark that the milling machine is here 
not those of an establishment designed for the construc- | worked and valued at its best, and, being given a fair 
tion of locomotives. | trial, has proved itself worthy of a great deal, if not quite 
A general plan of these works will be found on page 608, | all the adulation which its American patrons have poured 
and is so complete that it will save a great deal of descrip- | upon it. Mr. Stirling, the manager—a son, we feel sure 
tion. We may, however, draw particular attention to | it will interest our readers to know, of the late locomo- 
the fine running shed with four 
turntables, a perspective view 
of which will found on page 612, 
and contrast it with the old run- 
ning shed, which is now used as 
a paint shop. The works at 
present give employment to 


|independently of the frames, and sent off to their 
| destination ready to be at once dropped into place. 
| This degree of accuracy can only be attained by the use 
| of a great number of special tools and copies, and by a 
| careful system of gauging. Copies are used more largely 
for drilling than for any other operation, and for this 
purpose consist of plates having holes bushed with hard 
steel ferrules, through them, very accurately situated with 
regard to each other. For example, the drilling copy for 
a cylinder cover consists of a cast iron ring about lin. 
thick, which lies on the cylinder flange, and is kept in 
| position by a raised portion entering the bore. It 
|is pierced with a number of such bushed holes, 
| corresponding to the positions to be occupied by the 
| studs, and of the same diameter as the tapping drill. 
| A twist drill is used by preference. It follows, of 
| course, that all cylinders drilled through this copy will 
| be exactly similar with regard to the spacing of the studs, 
| and the covers will therefore be interchangeable. 
| We give this as an example, but it must be understood 
| that the same system is followed with all other parts of 
| importance ; thus the tapped holes by which the cylinders 
| are fastened within the frames are exactly true, and the 
holes in the frames being also to copy, the cylinders will 
suit any frame. So with the 
drag beam at the other end of 
the engine, and notably so with 
the horn plates fitted within the 
frames, for not only are these 
made to fit exactly as regards 
the bolt-holes, but the complete 





between 1500 and 1600 men. 
There is a branch establishment 
at Darlington, where nearly 
the same number of hands is 
employed, and another at York, { 
where some 800 men find work. 
This is as far as regards engines 

and tenders only. The number 
of men employed in carriage 

work is approximately 350 at 

Gateshead, 500 at Shildon, and | 
1800at York. The total staff in 
the employment of the North- 

Eastern Railway is 38,000. The 

exact statement as given below 

may perhaps be of use to some 

of our readers. 

There are at Gateshead, fit- 
ting, erecting, boiler, and smiths’ 
shops, a small foundry and | 
pattern loft, and several smaller 
shops devoted to light work, 
such as the white-smithy, tube | 
repairing, &c. Here also are 
situated the principal offices of 
the company and the testing 
laboratory. A flourishing | 
mechanics’ institute open to all 
members of the North-Eastern 
Railway should also be men- 
tioned. 

In the pages of the present 
number will be found illustra- 
tions of the principal Gateshead 
and Darlington shops and a view 
of the large carriage depart- 
ment at York. The clearness 
of definition of these photo- 
graphs—even after all allow- 
ance is made for the skill of 
the photographer — speaks 
volumes for the excellent design 
of these shops. They are not 
very big or very lofty any of 
them, but they are, we believe. 
without exception the brightest 
and best lighted we have ever 
entered. Perhaps the bright 
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horn plate goes accurately into 
its place, practically without 
any chipping or filing. As a 
result of all this high-class work 
it is almost impossible for the 
erector to go wrong; the _posi- 
tion that all the principal parts 
must occupy is definitely fixed, 
and they all come together with 
the greatest accuracy. The 
erection of an engine seems in 
consequence a very simple affair ; 
there is none of that elaborate 
| setting off from a tight wire or 
thread as a centre line, and 
measuring this way and that 
way; with the application of 
special callipers and gauging 
instruments, filing a bit off here 
and chipping a bit off there, 
spending valuable hours in put- 
ting work right which - need 
never have been wrong had a 
good system been pursued. 
Another point that is conse- 
quent on this accuracy of work- 
manship is that the engines are 
erected right way up from the 
very beginning. When the side 
frames are handed over to the 
erector he immediately slips the 
horn plates up into position, 
rimers the holes, and drives in 
the rivets. He then rests the 
frames right way up on edge on 
two trestles, keeping them the 
proper distance apart with 
stretchers of gaugelength. The 
cylinders then are put’ into 
place, supported by a ledge 
from the top of the frames, 
and the tap bolts screwed in. 
Similarly with the draw beam. 
Then the frame is checked for 
square by taking diagonals.from 
four centre pop marks on the 
top edge of the side plates, one 
near each end, and the motion 





appearance is partly due to the 
fact—which, unhappily, cannot 
be appreciated in the photo- 
graphs—that all the machines 
are painted in colours, after the 
style of a locomotive, that is, a 
lightish green ground colour, 
picked out with border lines 
and twists and twirls at the 
corners. The effect is distinctly 
novel and pleasing when one 





is accustomed to a flat monotony of French 
grey. As we have mentioned above, the shops 
were not originally designed for locomotive works, 
and it has been necessary to meet, certain diffi- 
culties and obstacles in using them as such. The 
arrangements, we understand, are not in all cases such 


Number oy Men employed in Locomotive Department of North- 
Eastern Railway. 





Working engines, all stations ... 5975 
Building and repairing engines— 
Gateshead Works : 1576 
Darlington Works 1322 
York Works... .. 745 
Smaller stations ... 749 
w -— 4392 
Repairing carriages and wagons— 
Gateshead Works ee 349 
Shildon Works ... 494 
Me a ae 1838 
Smaller stations and on railway 885 
ae 3566 
Carriage and wagon oilers, greasers, cleaners, 
lighters, gas-makers, docksmen, &c. : 936 
Total in locomotive pay bills ... 14,869 


4s could be most desired. Thus, for example, in the 
Wheel shops all the lifting and transporting have ta be 
done by a number of derrick cranes, which were origin- 


tive superintendent of the Great Northern Railway— 
remarked to us that it is only by adopting milling as a 
system, and using it very largely, that its full value is 
found, and that the disrepute into which it has fallen 
with certain people is due to the fact that being tried 
only in a small way, and in improper applications, it has 


not been found entirely satisfactory. That with proper | 


management and care it can be used as successfully in 
| this country as in America, the North-Eastern machine 
| shop proves. But of this more anon. 

In the Gateshead works a definite system is in force, 
| and a certain principle laid down. The system is that 
| best described as the ‘‘ independent system,” and the prin- 
| ciple is that all similar parts of engines of the same type, 
| pattern, and size, shall be interchangeable. 
| pendent system we mean that which requires that the 
| various parts of an engine or machine may be made quite 


| independently of each other, and yet assemble with only 


| the very slightest amount of fitting. Of course this | 


| necessitates a very high degree of accuracy, and such is 


|insisted on in the construction of locomotives at the | 
| of chipping, filing, and scraping has to be done. 


North-Eastern Railway works. Standard gauges are 


| employed throughout, and all parts of one engine of a 

class will fit the frame of any other engine of the same 
| pattern. Thus, if an engine in a distant part of the 
| country requires new cylinders, they are prepared quite 





By the inde- | 


plate bars, &c., which have been 
all previously fitted on dummy 
cylinders, are fastened in posi- 
tion. Then when the engine 
proper has been put together— 
it seems too simple to be worthy 
the name of erection—the boiler 
is lowered into place and made 
fast, and after the few jobs 
connecting the engine and 
boiler are complete, the bogie, 
erected independently but in just the same style, and the 
wheels with the boxes already on the journals are rolled 
under the frame and the engine and boiler lowered on to 
them. The locomotive is then soon out of the erector’s 
hands, and the laggers and painters set to work to make 
it look presentable. 

We do not think we have much overshot the mark in 
thus making the building of a locomotive in the Gates- 
head Works appear such asimple matter. With a proper 
system of gauging and copying in use, there is no reason 
at all why the erection of almost any engine should not 
be a very easy affair. If things are made right to begin 
with there is no call for alteration, but in badly managed 
shops erection might much more fitly be called correc- 
tion, for it generally consists not a little in trying to com- 
pensate for the errors of machining and fitting. 


Now at Gateshead both the machinemen and the fitters 


| are obliged to work accurately, for their work is submitted 


to the hands of a responsible gauger, who sees that every- 
thingis as it should be, and in consequence, when it comes 
to putting the work together, only a very small amount 
And not 
only is time saved thereby, but the engine when complete 
has more endurance, and is less liable to inherent accident 
and to the ravages of wear and tear, than is an engine 
erected after the old fashion of leaving a sixteenth on for 
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Dec. 18, 1896. 
calliper must just touch the corresponding edge of 
the next horn. As we have said above, when these 
lates leave the machine they need only the slightest 
touch with the file to make them ready to receive the 
horn-plates. i ; 

The large triple-head slotting machine, seen to the right 
front of our illustration, was originally regularly used for 
this work, but is now only employed in case of necessity. 
It is a very fine old-fashioned machine, made many 
years ago by Smith and Beacock, and has that well- | 
known quick-return action which was applied to many 
machines some years ago, but has now entirely dis- 
appeared except as an antiquity. One of the strange 
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composed of long straight lines with curves at the 
extremities, as, for example, coupling rods, the copy is not 
only used for doing the ends, as in many establishments, 
but the entire cut, straight part included, is done from 
it. 
the work to be reproduced, but, of course, it has the 
usual bevelled edge for adjusting the cut. 


of chucking work in machines is always of very great 
importance—we might say of the greatest importance— 
for the rapidity with which a job can be turned out very 
often depends more on the ease with which it is set up for 
machining than on the speed at which actual operations 
are done. 











MESSRS. FAIRBAIRN, NAYLOR, AND McPHERSON’S TRIPLE-HEAD SLOTTING MACHINE 


shaped wheels with half its periphery struck to a different 
radius and in a different plane to the other half, which is 
only truly circular for a short space, and has two nearly 
straight extensions, can just be made out beside the 
second head. There is further down the shop another 
triple-head slotting machine, made by Fairbairn, Naylor, 
and McPherson, of Leeds, of which we give a separate 
illustration. The three heads are independent of each 
other, and have a 12in. stroke, are self-acting, longi- 
tudinally and transversely, and have hand feed for 
internal curves. The cross slides can be set to an angle 
across the bed in either direction for slotting the inclined 
edge of the horns. This is an excellent tool on which 
nearly all the work is done. Between these two, and in 
a line with them, is a drilling machine for boring the | 
side frames, so that immediately the slotting is complete | 
the pile of frames is slid from one machine on to the next, 
and the drilling is commenced without delay. All the 
operations on the side frames are thus done on machines 
located quite close to each other, and thus the time and 
expense of transporting them about the shop, which would 
necessarily'cccur were the tools not so placed, is obviated. 
A number of bogie side frames in the condition to which 
they are brought by the punching machines may be seen 






Eno vitW , 


iy] 
——— ~F SQUARE THREADS—SCREWED WHOLE LENETH— 


this which was pointed out to us. The curved sliding 
blocks used in the reversing gear of Joy’s valve motion 


used at one time to be slotted or milled, but now a | 


number of them are fitted around a large disc, which is 
designed to accommodate them readily, and they are 
turned, some thirty of them at a time, on a large face lathe ; 
we were assured that considerable time and expense are 
thus saved. The outlay on the chuck in the first place 
was not great, and the money saved very soon covered it. 
With regard to milling machine chucks, that used for 
doing the connecting-reds affords an excellent example. 
For the sake of clearness we 
append a rough sketch of a 
cross-section. It consists of 
a long cast iron box of the 


the former F, and to a verti- 
cal face the work to be ma- 
chined W. On the outside 
of the bottom of the box, as 
it were, are two feathers K, 











| extending the entire length, and of such a width that they 


exactly fit into the usual bolt grooves cut in machine tables. 


A 


RIVING SCREW 





The former is indeed an exact outline duplicate of | 


The method | 


In passing, we may mention an instance of 


opposite points near each end on one centre line are made 
fairly large centre punch marks. The two chucks we have 
above described are then used as vices, their steel centres 
entering the punch holes. The piece is thus firmly enough 
supported for all ordinary work, and it is evident that 
the centre line must be quite parallel to the machine 
table if the chucks are of the same height, or if an 
inclined hole is needed by making one chuck higher than 
the other, the werk is readily set for it. This simple 
and admirable method is largely used at Gateshead, and 
it is quite surprising what small centre punch holes will 
hold the work up against even large drills. To make the 











form quite clear, we give here a hand sketch of ore 
chuck, with a piece of work between the points. 
We should mention that all the milling cutters, twist 


| drills, &c., used at the Gateshead Works are made in the 


establishment, a small staff of men and boys being con- 
stantly employed in making and repairing them. 
One corner of the machine shop is known as the 


| “nursery,” because it is here that the apprentices are 
| employed. The majority of the tools in this part are 


small, many of them being of the capstan head type, and 


| used for bolt and stud making. 


| our visit is ‘‘ Billy from the bridge.” 


In the engine room of the machine shops are two old 
horizontal double-cylinder engines, which are now only 
used in case of a breakdown. The power is at present 
derived from a locomotive type compound engine placed 
against a wall in the same room. It was made in the 
Gateshead shops. Steam for this and other engines is 
supplied by a battery of six locomotive boilers. Five 
of them are always in use, one being laid off at a time 
for cleaning, &c. 

We pass now to the hospital, or repair and overhaul 
department, a very large shop served by six rope-driven 
cranes made by Craven and Co. Power for this shop is 
supplied by a vertical wall engine by Carrick and Wardale. 
The most interesting engine under repair at the time of 
This is one of the 


| patriarchs of the Wylam and Killingworth Colliery line, 


shape indicated. To an up- | 
per face is firmly attached | 







| and only retired from active service in 1884, 


| which the repair teols are driven. 


It was for 
years a famous object on the parapet of the High Level 
bridge, but quite recently it was decided, as the robust 
weather of the ‘‘ north-east corner” was beginning to tell 
upon Billy’s aged frame, to take him down, have him 
thoroughly overhauled, and re-erected in the Central 
Station. We must confess that it seems to us almost a 
sacrilege to polish up the rods that rusted when our 
fathers were young, and to replace by new well-varnished 
lagging the old accustomed coat; but such is being done, 
and in a few months the rejuvenated Billy will be re- 
presented to the public adoration. 

Along the top of the photograph of the “ hospital,” which 
we reproduce—page 611—there will be noticed a small shaft 
having light groved pulleys keyed to it, and from beside 
one of these depends a rope. These are the means by 
There was a time 
when cylinders had to be re-bored by hand, taking 
about a fortnight to do the pair, and costing between 
£15 and £20. Now, by means of a portable boring 
machine, the same work is done in a couple of days, 
for the expenditure of about 14s. ,The tool, which is 
driven by the rope gearing, old worn-out crane ropes 
being used for this purpose, is very simple, consisting, 
broadly, of a bracket that is fastened to the front face of 
the cylinder, the cover being removed. It supports one 


end of a boring bar, which is driven by a short train 
of wheels. 


The other end of this bar is guided by the 
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FEED SCREW 


to the left of the illustration. On the same side is 
situated an excellent radial drilling machine, by Buckton 
and Co., of Leeds; the fancy painting on it comes out 
very clearly. 

In another bay of the machine shop are placed the 
majority of the milling machines, varying from the 
smallest size to those capable of dealing with work from 
Sit. to 10ft. long. The best of these machines are by 
Muir, who has for many years held an excellent reputa- 
tion for this class of work. Everything that can advan- 
tangeously be milled is here so treated. and the work turned | 
out is excellent, redounding to the credit both of the | 
machines and of those who have charge of them. Where 
it is necessary to cut other than in plain straight lines or 
circles, ‘‘formers” are used. The general nature of a 


former or copy for milling work is too well known to need | able. Suppose it is desired to drill two holes through | driven by «a rope. 
any description; one feature, however, of those used at | the ends of a steel link. Horizontal longitudinal centre | both worm wheels and tool discs to revolve. 
Gateshead calls for remark, which is, that in work | lines are marked on it in the usual way, and at two | and left-hand 
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HORN-PLATE RE-FACING MACHINE 
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\FACE PLATE 
FOR GUTTERS 





With such a chuck as this the setting of work in a machine | stuffing-box. A simple screw automatic gear gives the 
is reduced toa minimum ; there is no need of any packing | feed. A machine of more interest as being less common 
or adjusting, the whole arrangement is self-contained, and | is that employed for re-facing the horn-plates. We give a 


no matter how it is put on to the machine, the work 
cannot well go wrong. 

There is one other chuck which, in spite of its manifest 
utility ard simplicity we do not recall having seen 
used elsewhere, except by clockmakers. It is suitable 
for various purposes, but seems to be in chief use as 
a drilling chuck. It consists simply of two castings or 
forgings, which can be bolted to the bed plate or table. 
Each casting has two upright projections at a certain 
distance apart, through each of which passes a conical 
pointed steel centre, the two points of each casting exactly 
facing each other, and one of them at least being adjust- 


| rough sketch of a cross section, which will convey some 
| idea of its construction. It mainly consists of a long 
| beam, which, when in position, passes from side to side 
| of the engine between the horns. Two heads are carried 
| by it, each head having a tool disc on either side. In the 
| periphery of each disc is seta right angle tool; the distance 
from point to point of two opposite tools is the same as 
| the dimension to which it is desired to cut out the 
| horn-plates. A transverse spindle carries each pair 
| of discs, and on each spindle is a worm wheel, driven 
by a long worm extending the whole length of the 
beam, and terminating at one end in a grooved wheel, 
The rotation of this wheel causes 
A right 
leading screw is at the same time 
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caused to rotate by a small worm and worm wheel 
driven from the main screw or long worm, and in so 
doing draws the two tool heads towards or away from 
each other. This complete tool is permanently situated 
on a small bogie, which is run under an engine, after the 
wheels have been removed, and is raised into place by a 
cerew; it is then carefully squared up and clamped in 
position, and when the tool has been set in motion 
it is left to itself, whilst another similar tool or a boring 
machine is set-going. By this arrangement of a long 
beam carrying two heads and machining both horns 
simultaneously at the same setting, it is practically 
impossible for the horn-plates to be cut out of square. 
Among other repairs the renewal of a valve face is 
interesting. Ina new steam chest the ports have flat sides 
and circular ends; they are cut by first drilling or knifing the 
ends, and then slotting the straight parts. When, how- 
ever, it is necessary to put cn a new face, the original 
face being beyond repair, a cast iron plate is prepared 
and attached by pins to the old position; but, as it has 
been found that the narrow bars between the steam ports 
and exhaust are too narrow to carry sufficiently large pins 
without cracking, the plate is enlarged round the pin 
holes, and in consequence the somewhat strange appear- 
ance of a port edge, with humps projecting from it, is 
produced. No ill effects from this are detected, the 
irregularities being only on the exhaust edge of the steam 
ports, and within the exhaust port itself. We give quite 
a rough sketch of a repaired valve face. 
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The crank webs of the axle cf the driving wheels sLown 
in our illustration have been strengthened up in the usual 
way by contracting a stout steel strap aroundthem. This 
form of crank web is now being entirely superseded on 
the North-Eastern Railway by the circular web crank 
introduced by Mr. T. Worsdell. The webs in this form 
of axle, instead of being of the usual elliptical or oblong 
shape, are circular discs. They are evidently not only 
stronger than the other forms, but are more easily 
machined, as the entire work on the axles, excepting the 
keyways, is now done by the lathe, and the incon- 
venience of slotting such heavy parts avoided. It should 
be observed, too, that as the webs become very deep 
beams, their thickness can be reduced, and thus some 
lateral space, ever precious in a locomotive, is saved. It 
would be as well to call attention to the fact that these 
discs are true webs, not crank discs, for their centres do 
not coincide with the centre line of the axle. A glance 
at those lying on the floor of the crank and axle shop, 
and at the accompanying sketch, will explain our 


meaning. It is interesting to note that this form of 
crank is rather dearer than the old form, the increase 
in price being due probably to the greater weight 
and difficulty of forging. The method of forging 
followed—it must be remembered that these shafts are 
not made at Gateshead—is to swage down a steel ingot 
for a space at the two ends and in the middle, leaving 
two large rectangular pieces excentric to the main axis. 
One of these pieces is then held firmly in the hammer or 
press, and a huge spanner put on the other, by which 
means the shaft is twisted till the two rectangular pieces, 
which are later to form the webs and crank pins, are at 
right angles to each other. These have then to be worked 
up to shape. 

The wheel and axle shop, illustrated on page 611, was, 
we understand, in the old days a store, and was taken 
over as it stood by the engine works. This accounts 
for it being served by a number of hand jib cranes, 
which were already in it when the change was made. 
instead of a power travelling crane, as in the other 
departments. The majority of the machines here situ- 
ated call for no particular comment; they are mainly 
the usual type double-headed wheel lathes common 
to all locomotive shops. Besides these there is an 
excellent quartering machine, greatly appreciated by the 
management, constructed by Craven and Co., of Man- 
chester, a firm which has provided many of the special 
tools in the Gateshead Works. We need, perhaps, 
searcely tell our readers that a quartering machine is 
used for boring the holes for the coupling-rod pins exactly 
at right angles to each other in a pair of wheels. The 
work is set automatically by the machine, so that all the 
old trouble of marking off with a plumb line and spirit 
level is obviated. We give an illustration of a very fine 
machine, Our engraving shows a machine for right or 
left-hand cranks leading, whereas the North-Eastern 
Railway machine is made for right-hand cranks leading 
only. It is adjustable for centres between Yin. and 15in. 
apart. The headstocks and boring stays are mounted on 
a strong bed to admit 8ft. between the centres and wheels 
up to 7ft. diameter. The countershafts in the bed are 
driven direct from the line shaft to pulleys on the machine 
with strap lever motion. The stays and headstocks are 
marked with accurate division stays for centres. The 
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machine is complete with tool holder slides for turning 
up crank pins in their places, and the spindles fitted with 
boring bars and travelling heads for boring taper holes. 
A key-way cutting machine in the same department was 
also supplied by this firm. Sharp, Stewart and Co. are 
the makers of a crank axle lathe, whizh is remarkable in 
having four rests. 

At one end of this shop are placed two hydraulic 
machines for foreing on or removing wheels from their 
axles. One is comparatively new, and was made by 
Fairbairn; the other is an old machine, originally worked 
by a hand pump, and resembling more a huge siege 
mortar turned on its side than anything else. In the 
days before cast steel wheels were introduced it was 
necessary to machine the insides of the wheel rims. As 
a rule these were shaped to a big radius, and a machine 
that was employed for a short time for slotting them is 
still in this shop though no longer used. The radial cut 
was produced by fixing the tool in a box at one end of a 
lever, which was kept rocking by a crank pin working in 
a slot at its other end, the fulcrum being at the middle. 
Whilst the slotting tool moved up and down, the wheel 
fastened to a horizontal table revolved, and thus the 
doubly-curved surface was cut. We believe this machine 
was invented by Mr. Webb. Nothing but cast steel wheels 
are now used on the North-Eastern Railway. The rigid 
manner in which the tires are attached will be better 
understood from a sketch than from words. The tires, 
besides this attachment, are, of course, shrunk on, gas 


613 


bottom by a square foundation ring, and to the back by 
a circular furnace door ring and stays, and the sides are 
strengthened by stays in the usual manner. It is worth 
noting the manner recently adopted of connecting the 
crown stays to the fire-box. Instead of bringing the 
bores or enlargements on the stay right down on to the 
crown or of insert- 
ing packing rings, 
bolts with large 
square heads and 
having a larger and 
smaller diameter 
are used. The pitch 
of the screws on 
both diameters is 
the same. These 
bolts are screwed 
up from inside, the 
larger portion 
screwing into the 
copper crown and the smaller part into the stay, shown 
herewith. 

A special tool is used for tapping the crown. The 
stays are tapped first and put into position on the crown, 
and a tap of two diameters. the smaller without cutting 
edges is inserted through the copper, the smaller pat 
entering the hole in the stay, and controlling the cut 
of the larger size in the crown, and thus ensuring the 
correspondence of the two threads. We understand that 
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MESSRAS. CRAVEN AND CO.’S QUARTERING MACHINE 


being used for’ heating them for this purpose. The 
heating apparatus consists of two half rings of gas pipe, 
making altogether a circle a few inches larger than that of 
the tire; a mixture of gas 
and air in regulated quan- 
tities enters these pipes 
and issues by a number 
of small circular holes; 
the tire, placed horizon- 
tally on a steel plate on 
the floor, is thus heated, 
and when sufficiently 
expanded the wheel is 
lowered by a crane into 
it. The removal of tires 
is a similar and equally 
simple matter, either ope- 
ration only takes a few 
minutes to perform. 

We come now to the 
boiler department, of 
which we give a view 
on page 614. A few 
general remarks on the design and construction of the 
North-Eastern boilers will here be in place. They are 
made of mild steel, all the rivet-holes being punched, but 
to remove injurious strains so produced the plates are well 
annealed in gas ovens after that operation is complete. 
The principal constructive features of the boilers can be 
made out from the photographs, but it is necessary to say 
that all the seams are externally butt-strapped, the rings 
for the transverse seams being bored to suit the barrel. 
The riveting is done, as far as possible, by two Tweddell’s 
hydraulic riveters, made by Fielding and Platt, and pro- 
vided with hydraulic cranes for supporting and moving 
the boilers. The front tube plate and the front and rear 
external fire-box are flanged under a hydraulic press. 
The sharp flanging of the former calls for particular 
remark. The plate is 4in. thick,- but the external 
radius of the corner is only jin. The inside is, there- 
fore, practically square. It should be remembered 
that this sharp internal bend is turned towards the 
smoke-box, and is, therefore, in no way injurious, as it 
would be if within the water space. Another interesting 
piece of hydraulic work is forming the flange by 
which the steam dome is attached to the boiler shell, and 
the operation is remarkable for the fact that the lower 
die or matrix is in two parts, hinged together. A dome 
is made by cutting a steel plate to the necessary shape | 
or development, and then bending it into a cylinder, the | 
edges merely butting at first, but later being closed by a 
strap. The part that is to form the flange is then heated | 
in a circular furnace. When hot the cylinder is carried 
to the press bed, and resting on its straight edge, with its | 
axis vertical, is enclosed by the two half matrices, which 
are secured against opening by several strong bolts. | 
The curved or developed edge of the cylinder stands | 
several inches above the top of the matrix, and the | 
descending die, which is of peculiar shape, widely bell- | 
mouths it. Two half formers fashioned to suit | 
the development are then placed on top of the 
matrix, and the die descending a second time, turns the | 
flange right over to the position necessary. The entire | 
operation takes only a few minutes to perform, and is | 
executed in one heat. The fire-box is, of course, | 
of copper, and is attached to the shell at the! 











TIRE FASTENING 


the object of this method of staying is to leave a larger 
heating surface and more freedom for circulation than 
when the common plan is followed. The holes for the 
screw stays are drilled independently in the copper fire- 
box and in the shell, but are tapped simultaneously. We 
illustrate the machine used for this purpose. Two of 
them are at work in the boiler shop. The design is 
Parke’s patent, and the machines were made by Craven 
in 1884. The top beam is bolted to two vertical 
standards, and carries a pair of bevel wheels having a 





PARKES’ BOILER TAPPING MACHINE 





universal joint driving a shaft by means of a feather 
which leaves it at liberty to rise vertically. The tap- 
ping head is attached to the vertical driving shaft by 
a second universal joint, and the spindle has a reversing 
motion. The vertical driving shaft and tapping head are 
balanced readily to adjust the tap to the various holes, 
and the machine is driven by a pair of pulleys with a 
starting and reversing strap moving motion self-contained. 
The boiler is turned on its back, and the copper fire-box 
dropped into place; it is then in the same position run 
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in between the columns of one of these machines, and 
the vertical spindle lowered into it. A man seated within 
the fire-box takes hold of the handle at the back of the 
tapping head, and on account of the two universal joints 
can bring the tap to bear on any hole he wishes. 

There are two shops devoted to smith’s work ; the prin- 
cipal one of which we illustrate, the other being built on the 
side of a steep bank, is reached from the upper level by a 
descending staircase, and presents a tomewhat sub- 
terranean appearance. The engine-springs are made and 
tested under a steam press here, and other work of a light 
nature is undertaken, the heavier work being done in the 
bigger upper shops. The latter is in direct communica- 
tion with the forge, which forms, in fact, a continuation of 
it. There is a good number of hammers in these com- 
bined shops, most of them made by Ross and Sons, of 
Glasgow, to Rigby’s patent, the distinguishing feature of 
which is that the piston-rods are flattened at the sides to 
prevent rotation. These hammers are placed alternately 
on opposite sides of the shop, forming a zigzag; the 
steam supply to them is carried underground, an arrange- 
ment which has been found more convenient than taking 
the pipes overhead. As steel castings are now used for 
many parts which were formerly made of wrought 
iron, and as all the heaviest work is made to con- 
tract by other firms, the hammefs are of small size, 
the greatest not exceeding three or four tons perhaps. 
The work done is of the usual nature of smith’s work, and 
there is nothing that calls for particular description ; the 
arrangement of the fires will be readily understood from 
the illustration. 

The foundry is a small shop, and only light gun- 
metal work for the locomotives is cast here, all the iron- 
work being got by contract or from the other North- 
Eastern works at Darlington. Repetition moulding of 
articles of which a great number is required, is done by 
boys on the usual turn-over tables. Only a few pattern- 
makers are employed, and tiey are largely engaged on 
the repair and replacement of patterns, for, of course, 
change of design and consequently demand for new pat- 
terns, is never of frequent occurrence in locomotive works. 

In the minor shops, perhaps, tube repairing is the 
most interesting work to a spectator. When a boiler 
comes in for repair all the tubes are drawn and scraped. 
They are then weighed and the loss in thickness esti- 
mated by comparing the original weight per foot run with 
the weight after use. If they are found to be of sufficient 
thickness, the damaged ends are cut off and new pieces 
brazed on. The rapidity with which the renovation of a 
tube is executed is astonishing. The damaged end of the 
tube is ripped off by a cutter, and a taper of about lin. 
long cut externally on the newly formed end. The short 
length to be attached is put through a hollow rotating 
headstock, and a tapered cutter run into it, producing a 
female taper slightly more inclined than the male 
taper on the tube. This tapering tool has, more- 
over, a shoulder on it, which, being pressed against 
the thin edge, spins it outwards at a steep angle. The 
new piece is driven lightly on to the old tube, which 
is then hung vertically from the roof with the joint within 
a ring of gas flames, and brazing mixture and flux is 
dropped into the collar formed by the projecting edge of 
the new piece. As the solder melts, it runs down into 
the narrow annular space between the male and female 
taper, and makes a thoroughly sound joint. The last 
operation is to remove the projecting edge, and the 
quickest and cheapest way of doing this is found to be to 
cut it off with chisel and hammer. The tubes are then 
tested hydraulically. Some idea of the rate at which the 
whole operation is performed may be gathered from the 
price paid, viz., 2s. 9d. per dozen tubes. The work is 
done principally by lads. 

Besides the actual locomotive works there is also 
situated at Gateshead the principal test house of the 
North-Eastern Railway. Here all the steel, iron, and 
gun-metal, oil, and wire for ropes are tested, and from 
here go the inspectors whose business it is to witness the 
tests of material made by other firms for the North- 
Eastern Railway. Tires, for example, are first tested at 
the makers’ by compressing them diametrically one-sixth 
of their internal diameter. They must show no signs of 
breaking under this strain. They are then further com- 
pressed until fracture occurs, and a piece is sent 
to Gateshead, where it is turned to requisite length and 
diameter, and tried for tensile strength and elongation. 
The testing is done by a fine 50-ton hydraulic machine by 
Greenwood and Batley. All the steel used is thus tested 
by tension, and also in inch-square bars for cross bend- 
ings; the specimens are preserved for several years in 
case any reference is necessary. The broken pieces are 
stored in cases in the ‘‘ museum,” an upstairs room where 
all sorts of interesting and very instructive fragments, 
pieces of broken axles, tires, &c.—many of them doubtless 
bearing tragic histories—are gathered together. Here 
also can be seen cardboard models of boilers showing the 
cause and damage of explosions, prepared probably for the 
inquests of the Board of Trade. 

Owing to the large increase in the wagon stock, the 
company is at the present time spending a great amount 
of money in practically trebling the wagon repairing 
shops at Shildon, and contemplates enlarging the carriage 
works at York to meet the ever-increasing stock of this 
railway. 

A word of reference should be made to the magnificent 
Mechanics’ Institute in connection with them, and situated 
just across the road. Anyone employed by the North-East- 
ern Railway Company can become amemberand participate 
in all the benefits for the moderate sum of 4s. per annum. 
‘here are in the building a library containing between 
5000 and 6000 volumes, several class-rooms, a reading and 
lecture-room, and a billiard-room; and, besides these 
there are two large dining-rooms, for the use of the 
artisans who cannot go home for their meals. These 
rooms are used by some 1000 men at breakfast time, and 
about half that number at dinner time. Every man who 


wishes to have his breakfast or dinner here is provided 
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number which corresponds to the numbered place at 
table which the man occupies. At six o'clock, when enter- 
ing the works, he leaves his tins at his place; and on 
returning at eight o'clock he finds his breakfast there, 
ready warmed for him. The same plan is followed for 
dinner. The cooking is done in two large gas-heated 
ovens. The appointments as regards cleanliness and 
convenience are all that could be desired. 

Our description of the Gateshead Works would be in- 
complete without a few words concerning Mr. Worsdell. 
His portrait, from a photograph taken by Mr. R. E. Ruddock, 
of Newcastle-on-Tyne, will be found on page 607. Mr. Wil- 
son Worsdell succeeded, it will be remembered, his brother, 
Mr. T. Worsdell, as locomotive superintendent of the North- 
Eastern Railway. He was born in the parish of Church 
Coppenhall, Crewe, on September 7th, 1850, and comes 
of good old Quaker stock. He was educated at the large 
school belonging to the Society of Friends at Ackworth, 
near Pontefract, where he remained as a scholar for six 
years. At the age of sixteen he returned to Crewe, 
and was for six months in the drawing-oflice waiting for a 
vacancy to take a place on the Pennsylvania Railroad. 
In July, 1867, he went to America and became an engi- 
neering pupil at the Altoona Locomotive Works of the 
Pennsylvania Railroad, Dr. Edward Williams being 
then superintendent of motive power and machinery, 
and he is now one of the principal partners of the 
Baldwin Locomotive Works, Philadelphia. Mr. Wors- 
dell remained at Altoona, going through all the differ- 
ent branches of locomotive construction and maintenance 
for four and a-half years, and returned to England in the 
year 1871, entering the erecting shops at Crewe, working 
under the late Mr. George Dingley, foreman of the new 
erecting shops, and at the end of twelve months was 
transferred to the drawing-office, where he remained two 
years. In 1874 Mr. Worsdell was sent out as assistant 
foreman in charge of the running sheds at Stafford, in 
1876 was transferred to Bushbury Junction, where he 
was foreman until 1877, when he was again promoted to 
take charge of the engine sheds at Chester, until March, 
1883, when he was appointed assistant locomotive super- 
intendent of the North-Eastern Railway, which position 
he held until September, 1890, when he was appointed 
locomotive superintendent of the line. 

Since 1883 he has been connected with the construction 
of 772 engines, and it may interest our readers to know 
that he is at present constructing thirty express passenger 
engines for the main line service between Edinburgh and 
York. Mr. Worsdell has charge of all the hydraulic 
machinery on the North-Eastern system, and also the 
machinery of all the various tug boats which the com- 
pany possesses. He has upwards of 1880 locomotives, 
90,000 wagons, and passenger rolling stock numbering 
3538 vehicles, under his charge, and over 15,000 men 
under his control, a number which includes all the men 
connected with the locomotive, carriage and wagon, and 
running departments. 

Mr. Worsdell’s chief assistant is Mr. Vincent Raven, 
who resides at Darlington, having with him Mr. Charles 
Baister as his assistant for the southern division, and Mr. 
William Anderson for the northern division; the mana- 
gers of the locomotive works are Mr. Robert Stirling, 
Gateshead; Mr. Ramsay Kendal, North-road, Darling- 
ton; and Mr. William Carr, York; his chief in the 
carriage and wagon department being Mr. David Bain, 
stationed at York. 

The working drawing which we publish this week shows 
the details of Mr. Worsdell’s latest engine very clearly, 
while our large supplement will give as adequate an idea 
as an engraving can give of its general appearance, and a 
few words of general description will, with the tabular 
statement of dimensions which will be found below suffice 
to call into notice its more prominent features. 

The locomotive is remarkable for three things, its great 
size, the diameter of its coupled wheels, and its symmetry. 
It might easily have been surmised that Mr. Wilson 
Worsdell, with his large United States experience, would 
have followed to some extent at least, American models 
when he set about the work of designing probably the 
most powerful express engine on this side of the Atlantic, 
but he has done nothing of the kind. It has been 
abundantly proved that to use big cylinders and a big 
boiler without a big grate involves of necessity the use 
of a small blast pipe and heavy back pressure. The 
objection to the small blast pipe in an express engine goes 
further, however, than a mere question of back-pressure 
as a waste of fuel. Unless an engine can get the steam 
quickly out of its cylinders we may bid good-bye to high 
velocities. Now, in the United States they get big grates 
by raising the centre of gravity of the engine very high, 
reducing the diameter of the wheels, and carrying the 
fire-box in part or altogether above the tops of the trailing 
wheels. A very shallow box is usually the result. Mr. 
Wilson Worsdell worked on different lines. He gives his 
engine a grate 6ft. 8in. long and 3ft. 2in. wide, with a sur- 
face of over 20 square feet. With inside cylinders this 
has rendered a driving and trailing wheel base of 9ft. 6in. 
necessary, entailing the use of an abnormally long 
coupling-rod. Much has been said and written about 
the danger incurred in driving long coupling-rods at high 
speed, because of their vertical moment which tends 
to fracture them, in a vertical plane. But this velocity 
and movement depend not on the speed in miles per hour, 
but on the number of revolutions per minute, and a pair 
of large wheels may, therefore, be run coupled as safely 
as a pair of small wheels, within certain limits. Mr. 
Worsdell had space available, and so he made his driving 
and trailing wheels 7ft. 7in. in diameter, and the coupling 
rods are practically as safe at all speeds as they would 
be if 7ft. long and fitted, say, to 6ft. 3in. wheels. But the 
objections based on high speeds to coupling rods appear 
judging from United States practice, to have been much 
exaggerated. . Mr. William Adams found many years 
ago that coupling rods always broke, when they did 
break, at a weld, and since such rods have been made 
each of a single piece of tough steel the number of 
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NORTH-EASTERN RAILWAY, 


Evpress Passenger Eagine Class © 1, 
/ . . ‘ 


— 


Cylinders :— 
Diameter of cyiinders ... 
Stroke of piston 
Length of ports ... ... 
Width of steam ports ... 
Width of exhaust ports... os 
Distance apart of cylinders centre to centre... 
Dis‘ance frcm centre line of cylinder to valve face 
Distance between centres of valve rane uae Nes 
Lap of valve ... .. Sak ‘ 
Maximum travel of valve i Sf ety ase Wo “As 
pe a er eae 1 
Stephenson’s link motion 
Diameter of piston-rod SE Re ey teed act tm ete lee e4 
Length of side block ... . Patios, 1 1g 
Length of connecting-rod between centris See 
Wheels and axles :— 
Diameter of driving wheel ,.. 
Diameter of trailing wheel .. fas tN Woe. vend 
Diameter of bogie... ... edd A ee Maas ay 8 
Thickness of all tireson tread ... ... |. |. .. 3 
Width of all tiresontread... ... fit 
Distance between centre of bc gie au nd centre of drivis zg 
wheel Ses Tce “ixae's Sneek 4 teams Seam Tose 
Centres of bogie wheels. 
Centre of driving wheels to centre of trailir g : 
Distance from centre of driving whe ls to frout cf 
fire-box ... 
Distance from centre of. hogie to front buffer Pp ‘ste... 
Distance from centre of ae wheels to back bi ffer 
plate.. Seeks wee : 
Crank axle (steel) : = 
Diameter of wheel seat 
Diameter of bearings ... 
Diameter at centre 
Distance between centres cf bearis eg 
Length of wheel seat ... ; ; 
L-ngth of bearing... 
Diameter of crank pins 
Lergth of bearing... . 
Throw of outside crak 
Trailing axle (steel) :— 
Diameter at wheel seat Mba Paced CRueGN A 3 Shs 
ee eee “ 
SUOMI, les. ops) ans lose dna eee ban) 
ROIEIIND, 16505 ixeaaas sve. Af ae core sae 7 
Length of bearings... pike ates? (cee 
Distance between centres of bea:ir gs 
Bogie axle (stee)) :— 
Diameter at wheel seat 
Diameter at bearings ... er 
mre ee —e 53 
pen oo of wheel seat ... i 
Length of bearing... ... 
Distance between centres of ‘bearings 8 
Frames (steel) :— 
Distance between frames Deer Pere 3 
Thickness of frames ... . aaa ene! ci wen cgee 1 
Distance between bogie frames .. Ss ote 
EN oe sick anc. eee 555" 40s) KO “es ; 
Boiler (steel):— 
Centre of boiler from rail 
Length of barrel ... . os 
Diameter of boiler outside pet hase ; 
Thickness of plates. ba oe 7 1 
Thickness of smoke-box tube 4 late... : 3 
Butt joint Ree Ae ; 
Pitch of rivets... ... ; 2 
Diameter of rivets : : j 
re-bex shell (stee)):— 
Length outside... ; 
Breadth outside at bottom... ... : 
Depth below centre line of boiler at front end 
Depth below centre line of boilerat backend ... . 
Thickness of front plate ... ... ... ... Sra fi 
Thickness of back plate ... ... sabe bz 
Thickness of sides and top plate : f 
Distance of copper stays apart . =F a 
Diameter of copper stays 
Inside fire-box (copper):— 
Length at the bottom inside . at 
Breadth at the bottominside ... et 4, 3 2 
From top of box to inside of shell . 2 1 6 
Depth of box inside at front iis, alias 
Depth of box inside at back 
Tubes (brass) :— 
Number of tubes, 201 
Length of tubes between tube aa 
Diameter outside . ime Rive paar Sree } 
Thickness, No, 11 and 13 W.G. 
Diameter of exhaust pipe nozzle 
Height of chimney from rail 
Heating surface :— 
Heating surface in tubes... 
Heating surface in tire-box... 


Fi. in, 


oo 


n 


— 
wm NS HK PO 


Net 


Fi 


Total ... 
Grate area... . 
Weight of engine in ‘working 0 order :— 
On bogie wheels : 
Ona driving wheels... 
Oa trailing wheels... 


Total ... ; 
Weight of tender in working v ‘order :— 
On front wheels .. ie 
On middle wheels .. 

On hind wheels 


Total .. 
Tender carries 5 tous of coal and 3940 gallons of water. 


r Tender. 
Wheel base :— 
From front buffer beam to centre of leading wheels ... 
From centre of leading to centre of middle wheels 
From centre of middle to centre of trailing wheels 
From centre of trailing to back buffer beam .. 
Wheels :— 
Diameter of wheels on tread 
Thickness of tires ... ake 
Axles:— 
Diameter of bearings ... 
Length of bearings od 
Diameter of wheel seats 
Length of wheel seats . “a 
Distance between centres of bearings. 
Frames :— 
Distance between inside frames... 
Thickness of inside frames .., 
Distance between outside frames - 
Thickness of outside frames Re & 
Capacity of tank ... ay ne 8940 gals. 
Coal space .. 5 tons. 
The above dimensions hold good ‘for ‘single and coupled engines. 


In one respect Mr. Worsdell has imitated American 
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with a coffee tin and bacon dish; both marked with a 


fractures has been very small. 





practice. He has placed his slide valves on top of the 

















Dec. 18, 1896. 








THE ENGINEER 


617 


> 








ylinders, and drives them through a rocking shaft. Un- 
fortunately, the narrowness of the English gauge renders 
it impossible to put the slide valves between the cylinders, 
and the cylinders between the frames, if the diameter 
of the former much exceeds 17in. To get over the diffi- 
culty Mr. Ramsbottom put his slides at an angle, as may 
be seen in many excellent London and North-Western 
engines. Mr. Stroudley and Mr. Adams put their slides 
under the cylinders, driving them by rods at an angle to 
the cylinders. Mr. Worsdell puts his slides on top of the 
eylinders, and uses a rocking shaft, or more strictly 
speaking, rockers. The construction of these is rather 
peculiar. The link drives in the usual way a cylindrical 
plunger sliding in a tubular guide cast in one with the rest 
of the spectacle plate, or motion plate as it is sometimes 
called. This plunger has a fork at each end; one receives 
the die of the link, the other a somewhat similar die 
carried in a slot in the lower end of a steel rocker. 
There are, of course, two of these rockers, one for each 
cylinder. They are steel forgings, and each consists of 
two arms united by along sleeve. This sleeve is bored 
out to fit a shaft which extends from one side frame to 
the other 3in. in diameter. This shaft is fixed, and the 
arms rock on it; all the wearing surfaces are very long, 
carefully case-hardened, and well lubricated. The motion 
of these rockers is very steady and satisfactory. The 
remaining features of the valve gear do not call for 
special notice. It will be seen that a species of short 
petticoat pipe is fitted in the smoke-box to equalise the 
draught, and the great diameter of the blast pipe, 43in., 
gives a very soft exhaust, made yet softer by the great 
size of the exhaust pipe at its base. The piston-rods are 
carried through the front cylinder covers. Experience 
has proved that vhen metalically packed stuffing-boxes 
ave used, the cylinder is spared a great deal of wear, and 
the packing rings last longer. in consequence of the use of 
tail rods. 

The footplate and cab of this engine have caused some 
discussion. A great deal has been said by many people 
about the defects of the English as compared with the 
United States cab. It is often forgotten that most 
American locomotives have far more room on the foot- 
plates than the English engines. In this case, for 
example, the width between the trailing wheels being 
only 4ft. 4in., the available width of the footplate is only 
about 4ft. Mr. Worsdell has fitted this with a lofty cab ; 
and the cab is carried very far back so as to protect the 
footplate on the tender. We understand that the weather 
in winter on the East Coast line renders a special type of 
cab necessary; but the general result to our mind is 
that the footplate is rather cramped and lacking in 
space. Two sheet iron screens are fixed, one at each 
side, to protect the driver’s and fireman’s legs from the 
heat, and these still further appear to reduce the room. 
If the cab had been a couple of feet shorter, we think 
it would have been a better cab; but the protection which 
it would have afforded would certainly have been less; 
and we understand that the drivers like the new cab, which 
is certainly comfortable in winter to a remarkable degree. 
Before leaving what may be termed the external features 
of the engine, we would direct attention to the extremely 
neat design of the Ramsbottom safety valves and their 
brass case. 

Mr. Rous-Marten has referred so fully to the fine per- 
formance of this engine that we need not go into details 
on the subject. Taken altogether, we do not hesitate to 
say that this engine will rank with the finest locomotives 
ever constructed, and that it will maintain the reputation 
of English designers of locomotives against all comers. 
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WITH THE EAST COAST “ FLYER.” 
By CHarLes Rous-MARTEN, 


Ir should be clearly understood that I have no inten- 
tion whatever of instituting any comparison between the 
East and West Coast Scottish services either as they 
exist on paper or as they are carried out in practice. 
There are many reasons why any sort of comparison 
would be not only invidious, but also necessarily unfair 
to one or the other of the competitors for the London- 
Scottish traffic. My purpose is, therefore, simply to 
deal with each service on its own individual merits: not 
in any way from the standpoint of relative or compara- 
tive excellence. 

As in the case of the West Coast, I made my inspec- 
tions with the courteous countenance and assistance of 
the companies concerned. These, of course, were, on the 
East Coast, the Great Northern, the North-Eastern, and 
the North British Railway Companies. In order to save 
space, I have made Perth my objective point instead of 
Aberdeen, as the train service between Edinburgh and 
Aberdeen remains exactly as it was at the end of last 
summer, when I gave several instances of its admirably 
efficient performance by the respective companies. 

Several journeys with the trains due to leave King’s 
Cross at 8.15 p.m. and 10 p.m. impressed upon me 
very strongly the specia! difficulties with which the 
East Coast companies have to contend. Most 
serious of all these are the numerous bad slowings 
required for important stations, or junctions, or curves, 
or bridges. First comes the long and severe slack 
approaching Peterborough and through that station ; 
then, after slighter checks at Retford and Doncaster, 
comes another long and bad slack past Selby and over 
the swing-bridge. Other serious slackenings follow at 
Durham, Gateshead, Morpeth, and Berwick, over the 
High Level and Royal Border bridges, and round the 
Newcastle and Portobello curves. Add to these obstacles 
the difficult approaches to Newcastle and Edinburgh 
stations, and the exits therefrom, the curves approaching 
Perth and all along the Aberdeen line, as well as the 
Forth and Tay bridges in the latter length, and the 
distance of single line toward Kinnaber, and it becomes 
plain that the obstacles to be overcome are far more for- 
midable than those of steep gradients alone, which can 








be surmounted simply by increased locomotive power. 
For no enhanced power would enable a train to run 
with safety at high speed past Gateshead, for instance, 
round the numerous sharp curves; and so, in reviewing 
the performance of the East Coast locomotives, it is 
necessary to take into due consideration the drawbacks 
by which they are so heavily handicapped, and which 
cannot be overcome by any increase of power or speed. 

Another difficulty consists in the absence of con- 
tinuous separate lines for the fast and slow traffic. This 
necessarily leads to frequent obstruction of expresses by 
goods trains or passenger stopping trains, which have not 
had sufficient time allowed to reach a station or siding, 
and shunt before an expressis due to pass. ‘‘ Blockings ” 
from this cause have been deplorably frequent during the 
tourist season of 1896, and have involved much unfortu- 
nate unpunctuality. Relief lines are, however, in course 
of construction which, when finished, should greatly 
facilitate the uninterrupted passage of expresses, and thus 
improve the general punctuality. It should also, in fair- 
ness, be noted that the vast structural alterations in 
progress at the Waverley Station, Edinburgh, inevitably 
tend to a serious disarrangement of the traffic, and must 
continue to do so until completed. 

Keeping in view these qualifying conditions, it is im- 
possible to avoid the conclusion that the inclusive average 
journey-rate of the East Coast Scottish trains does not 
by any means represent the true work-value of the loco- 
motive performance. This is rendered prominently 
manifest by an analysis of the runs which I am about to 
describe in detail. 

Perhaps the climax in the past season’s unprecedented 
rush of northern traffic was reached for the East Coast 
on the 3lst July. That evening saw no fewer than 
fourteen heavily-laden express trains despatched from 
King’s Cross for Scotland, all of the regular night 
expresses being run in duplicate or triplicate. But the 
severest rush of traffic was to the very fast 8.15 p.m. 
train, which had been quickened to reach Edinburgh in 
7 h. 25 min., Perth in 83 h., and Aberdeen in 10h. 20 min. 
A description of the extraordinary appearance presented 
by the main departure platform at King’s Cross, blocked 
as it was from end to end with huge piles of luggage 
which had even overflowed into the street, scarcely 
comes within the scope of an engineering article. I 
mention it in passing merely for the purpose of pointing 
out that the luggage blockade of the present season has 
necessarily brought into prominence a question which 
cannot longer be ignored—the problem how to deal with 
passengers’ luggage so as to avoid the enormous in- 
convenience and delay and unpunctuality, caused by the 
present defective methods of handling it, during the tourist 
season of 1896. Upon this subject I may have something 
to say on another occasion. 

The first portion of the 8.15 train consisted of fourteen 
vehicles, viz., one eight-wheeled sleeping-car, two six- 
wheeled sleepers, and eleven six-wheeled E.C.J.S. coaches, 
weighing in all 232 tons exclusive of engine and tender. 
Two engines were employed to draw it, both being of the 
older type of 8ft. single-wheelers. Instructions were 
given to run the train, if possible, slightly in advance of 
schedule time, so as to keep it well in front of the second 
and third parts, which were to follow. The two engines 
soon proved themselves well able to fulfil this require- 
ment; the bank of 8} miles long, of 1 in 200, continu- 
ously, approaching Potter’s Bar, was ascended in 9} min., 
and the following 43 miles to Offord (which include the 
five miles rise of 1 in 200 and 1 in 330 approaching 
Woolmer Green) in 39} min., a speed of over 80 m.h. being 
attained near Arlesey, while a rate of 70 m.h. was kept 
up on the level past Tempsford. 

There appeared every reason to anticipate that a 
‘record’ would be achieved to Grantham—at any rate 
with such a load behind the tenders, but as Offord was 
reached the signals were adverse, and the train came 
nearly to a standstill, the 553 miles from London having, 
however, been run in 55 min. 39 sec., in spite of the 
steep bank of 1 in 105 and 1 in 110 at starting, and the 
subsequent long stretches of 1 in 200. After crawling 
along t> the next box, Blacklands, 1} mile ahead, the 
train was stopped dead there for 3} minutes, a “slow” 
having been carelessly allowed to remain on the line in 
front of the fast express. By the time the latter was 
once more in full swing fully ten minutes had been 
needlessly lost through this piece of negligence. 

Excellent progress was then made, and in spite of the 
Abbott’s Ripton bank, which had to be ascended 
directly after the fresh start, and the slack to 10 miles 
per hour through Peterborough—which has been scrupu- 
lously observed in every case throughout my long experi- 
ence—and the twenty miles climb to Stoke Summit, 
Grantham was reached in 52} min. from Blacklands 
(484 miles), and in 81 min. 21 sec. from Peterborough, 
the schedule time from London being only exceeded by a 
few seconds. This undoubtedly was a very fine perform- 
ance, being equivalent to a run of 73 min. from London 
to Peterborough, or 1044 to Grantham, with a load of 
232 tons. 

Two other engines of the same class took on the train 
to York, but the run was again spoiled by bad signal 
checks, the speed being twice reduced to 10 miles an hour, 
so that York was reached nearly 2 min. late, instead of 
15 min. early, as would have been the case had the line 
been kept clear. This delay also seriously impeded the 
second and third parts of the train, and ultimately threw 
everything out of gear. 

From York to Neweastle the Flyer was taken by one 
of Mr. Wilson Worsdell’s newest 7ft. lin. coupled North- 
Eastern engines, with 19}in. cylinders, which did excellent 
work, but another loss of time, 8 min., was experienced 
through two signal stops, and as many slacks, the last 
half mile into Newcastle occupying 7 min. A gallant 
effort to redeem the lost time was made on the next run, 
that to Edinburgh, by one of Mr. Worsdell’s 7ft. lin., 
coupled, with 19in. cylinders, assisted by one of his 
rebuilt 7ft. Tin. single-wheelers, with cylinders 19in. by 
24in. These, with their heavy load, covered the 1243 





miles in nearly 4 min. less than the fast time (2 h. 17 min. 
allowed, viz., in just over 133 min., Berwick being 
passed, dead slow, in 71 min. from Newcastle (67 miles) 
and Edinburgh (574 miles) ‘in 62 min. from Berwick. 
This is one of the best performances yet accomplished 
over that road with so heavy a train. And in spite of all 
the splendid locomotive work achieved, the numerous 
delays caused the train to be 15 min. late at Edinburgh, a 
disappointing result. 


TAELES OF ‘“ LOGS”—(see xezt page). 


Great Northern. 


Miles 























ex Stations. Actual time. 
London 
A. B. 

— | King’s Cros ..| dep 815 34 dep 8 15 31 
4 | Hornsey soe one) ooo) GOS oan 4) pwe 2 © 
ee ees Bere y oo oe 22 52 

12g | Potters Bar... ... ..| 1 3410) ,, 32 0 

VL Se |” Gere) ere 39 18/ ,,; 37 «3 

ye eee 43 35 ,, 41 0 

(Scck for re) layirg. 

32 | Hitchin ves aes ot 51 28 

352 | Torce Counties... ... ..| ,, §8 48 | ,, 54 42 

Se | rer ot a OD SN ve 5h 48 

41 | Biggl-swade ... ... ...| 55 350) , £9 54 

Met Ee! a6. Hace sage Tag 6 33 9 2 54 

Sie} TOMO... wh gg 9 40 “ 6 15 

512 | St Neots ... . he \ cash Sap 13 49 10 35 

Gee te ee ae ce) 17 49 14 34 

582 | Huntingden ... ... ...) 5, y - oe 17 35 

764 | Peterborough ... arr 38 33 Cs, 35 1¢ 

C. 

76}  Peterborouzh ... dep 11 37 16 35 19 
843 | Tallington... ... ... .. pass 46 30 44 45 
884 re a £0 31 ; 48 23 

92} Bytham ... aes <a 6463) ., 52 8 

a a en a OS Te £7 44 

ES i, eee ase. tae hae > 2). oe 
1053 | Grantham... .. . et a 10 46 arr * 6 50 
>. 
0G) | Gremibene.: 25. 2 3) ss 10 46 |dep 10 6 OF 
0p | DO: ws | oe 15 23 | pase 11 43 
lil Snes aa 17 14 13 14 
pO eee ae 2044; ,, 16 19 
be RS Oa eee mee 25 6 20 12 
Se SES, i, ie, ee 31 10 25 49 
aD oe ee mes eee 37-9 31 9 
LOGE | SE cds hen ep d e 44 26 37 38+ 
16 | Dee sacs? al) gy SO 54 31+ 
1744 Selby ... = a 22 9 » 11.122 6 
188 York ... .|are 1 37 49 ‘arr 11 26 31 
REMARKS 
A. Engine 7ft. 7in. single ; load = 180 tons. 
B. Engines both 8ft. lin. singles ; load = 244 tons. 
C. Engine 7ft. 7in. single ; load = 230 tons. 
D. Engine 8ft. lin. single, 194in. cylinders; load = 187 tons. 
Slowed to ten miles an hour. t Slight slacks. 

{ Not a continuation of the run immediately above. 

North- Eastern. 
Miles 
ex Stations. Actual time. 
York. 

A. B. 

— | York ... ... dep) 12 11 82 11 58 19 
WR Pgs: yak; one, cos a 25 27 1213 0 

RPh ES igs, see ke gs 37 46 25 1 

30 | Northallerton ... ... ... 95 46 2 33 35 

BA | DOO ns ew ts 1 181 48 48 

57 | Ferryhi:l bie age te. Tigh 17 18 1 63 

66 *Daorham .. 28 26 16 15 

70 | Plawsworth Sst vias woe ces 33 35 21 26 

75 | Birtley Twa euey fee. - Soe 37 40 25 54 

804 | Newcast’e... ... art 1 43 32 1 = 58 

C. >. 

804 | Newcastle ... dep, 1 4119 1 39 47 

97 |tMorpeth ... ... ... pass} 2 1 46 2 116 

1158 | Almmsooth.... ... «0. 2. 55 19 £0 19 35 

eg a 52 30 52 20 

1632 | Grant’s House... 2... 3 13 56 315 0 

175% | Dunbar eee 26 45 27 0 

Co gel ee ee 38 20 39 30 

205 | E inturgh .. urr) 3 54 42 3 55 57 
ReMARK3. 


A. Engine No. 1869, 7ft. 7in. coupled ; load 245 tons ; weather fine. 

B. Engine No. 1870, 7ft. Tin. coupled ; load 244 tons; severe side gale 
and showers ; slippery rail. ° 
C. Engines, 7ft. lin. ccupled and 7ft. Tin. single; load 245 tons ; 

weather fine. 
D. Engines, 7ft. lin. coupled and 7ft. Tin. single ; load 244 tons ; severe 
side gale and showers ; slippery rail. 


* Bad slacks to ten miles an hour. + Slack to fifteen miles an hour. 


North British. 





Miles ex 








Edin- Stations. Actual time. 
burgh. 
A. B. 

— | Eilinburgb... ...dep| 342 9 4 37 33 
94 | Dalmeny se .. pass 55 (0 50 50 
114, | N. Queensferry... ve 57 0 52 53 
134 | Inverkeithing .. ... ... ., 58 53* 54 55* 
163 | Dunfermline ... ... ... ,, 4 4 54 5 110 
223 Cowdenbeath .. ... ... ,, 14 (1 11 58 
247 | Kelty... ... indie OE fas 16 40 15 0* 
26; | B'air-Adam 18 45 18 28 
293 | Loch Leven 21 45 21 25 
a MN Fa), Seat nz” est as 22 45 22 20 
314 ore a ae oe eee 23 49 23 20 
SEE: ft CR es 5. see ho ag 26 15 25 43 
See TC. cee) a, 5 30 17 29 28 
444 | Bridgo of E.rn... sisal 36 26 37 «Ot 
473 | Perth... ... ... | arr| 4 40 54 5 42 54 


A. Engine, 6ft. 6in. coupled ; lod 117 tons. 
B. Two engines, both 6ft. 6in. éoupled ; load 240 tons. 
* Slackened. + Slowed through mist. 


Two of Mr. Matthew Holmes’ admirable North British 
engines, with 6ft. 6in. coupled wheels and cylinders 18in. 
by 26in., took on the first portion of the train to Dundee 
and Aberdeen, and two similar engines were put on the 
second portion on its arrival from Lordon 50 min. late. 
The load was sixteen coaches, and the run of 473 miles 
to Perth Ticket Platform was done in 5 min. under time, 
notwithstanding two very bad slowings for signals, each 
representing a loss of over 2 min. Owing, however, to 


the blockade at Perth Station, which transcended all 
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previous experience, the train did not get up to the main 
platform until 18 min. later, finally arriving exactly one 
hour behind time. 

Other journeys which I made by this train gave some 
variegated experiences. In one case—the eve of ‘ St. 
Grouse Day ”—one of the 7ft. Tin. single-wheelers, with 
inside cylinders, was put on the first portion of the 
train, which weighed 180 tons. It ran this heavy load to 
just outside Peterborough'Station, where it was stopped 
by signal, in 82 min. 59 sec., in spite of a minute being 
lost by a relaying slack. This was very creditable work, 
but the two minutes’ stop seemed to ‘ take the heart out 
of” the engine or its driver, and Grantham was reached 
8 min. late. To make matters worse, the 8ft. single 
which next came on lost over 3 min. more to York, dis- 
tributed over the whole distance. 

At York, I transferred myself to the second portion 
which was taken thence to Newcastle in exactly the time 
(92 min.) allowed, by one of Mr. Worsdell’s splendid 
7ft. Tin. coupled engines,” although the load was no less 
than 245 tons behind the tender. Darlington (44 miles, 
nearly all uphill) was passed in 49 min. 59 sec. 

A third experimental trip with the 8.15 p.m. found the 
load again so heavy as to need two engines from King’s 
Cross. In this instance one of the newest 8ft. singles, 
with 194in. cylinders and 1701b. steam pressure, and one 
of the older ones, rebuilt by Mr. Ivatt, with a dome, a 
larger fire-box, and 175 lb. of steam, were entrusted with 
the duty. It was no light task to take that load of 
244 tons to Grantham at an average speed of 554 miles 
an hour, with a hard gale blowing on the side all the way. 
These two fine engines, however, accomplished a brilliant 
performance, passing Peterborough in 79} min., and 
reaching Grantham in 111 min. (315 from Peterborough) 
or 3 min. under time. 

Here the strange error was committed of sending on 
that huge train, timed at 56} miles an hour, with a side 
gale and the bad Selby slack to be taken into account, 
with only one of the older Sft. single-wheelers, which, 
as their author, the late Mr. Patrick Stirling, himself in- 
formed me, were designed to take 150 tons at an average 
speed of 51 miles an hour, and which, therefore, could 
not reasonably be expected to keep time with 244 tons 
at 56} miles an hour—nor, of course, did it; on the 
contrary, there was a loss of nearly 6 min. between 
Grantham and York, and even that represented some 
relatively excellent locomotive: work. 

So also was admirable work next done by North- 
Eastern No. 1870, another of Mr. Worsdell’s 7ft. Tin. 
coupled giants, which drew the 244-ton load to New- 
castle in 94} min.,in spite of the fierce side-wind, passing 
Darlington in 50 min. A 7ft. lin. coupled and a 7ft. Tin. 
single followed this up with a run 1 min. under time 
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under time to the Perth platform, though the side gale 
was incessant throughout. 

In anothercase, one of the large 8ft. single-wheelers, with 
19}in. cylinders, after several signal checks, took un- 
aided a train of 187 tons from Peterborough to Grantham 
in 32 min., and another went on with the train to York 
in the remarkable time of 80$ min. for the 82} miles, 
passing Newark (14? miles) in 14 min. 12 sec.; Retford, 
(333 miles) in 31 min. 38 sec.; and Doncaster (503 miles) 
in 483} min., a distinctly noteworthy feat. Also, one of 
the 7ft. Tin. singles, taking on from Peterborough the 
10 p.m. train ex King’s Cross, ran it to York (111? miles) 
in 120} min., although the load was no less than 230 tons. 
Grantham (29 miles) was passed in 334 min.; Newark, 
(433 miles) in 47 min. 50 sec.; Retford (624 miles) in 
67 min. 10 sec.; and Doncaster (79? miles) in 85 min. 12 sec. 
This, too, is a singularly fine achievement. 

To the North-Eastern must be given the credit of a 
very smart run by the ‘ relief’ train from York to New- 
castle, in 82} min., travelling time, with a stop at Darling- 
ton, in 44 min., and slacks at Durham Viaduct and 
Station, Gateshead Curve, and the High Level Bridge. 
The engine was one of the 7ft. 7in. single-wheelers, and 
the load 120 tons. 

Finally the North British Railway contributed a fast 
run from Edinburgh to Perth in 58 min., by one of Mr. 
Holmes’ new 6ft. 6in. coupled engines, with 117 tons; 
the work up the Dunfermline and Glenfarg banks being 
exceedingly good. 

It will be seen, therefore, that the locomotive perform- 
ances on the part of all three East Coast companies have 
been excellent almost without exception, any cases of 
unpunctuality being due to the various obstacles which I 
enumerated in limine, and in no instance to defective 
design or construction or working of the admirable loco- 
motives employed. 

I append the “logs” —page 617—of a few specimen runs, 
which, it will be observed, for the purpose of more effective 
illustration, I have taken sectionally and not continuously. | 
As I have not referred on any previous occasion to the 
gradients on the North British Perth line, I may mention 
that these are of a very severe character, including a rise | 
of 1 in 80 for three miles approaching Dunfermline, | 
shorter banks of 1 in 78,1 in 85,1 in 88, &c., and a/| 
longer one of 1 in 94 toward Glenfarg, followed by a | 
descent at 1 in 74 for six miles toward Perth. Mr. | 
Holmes’ fine engines, therefore, have their ‘‘ work cut | 
out” for them. | 
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Stanton for the producers at 169,910 long tons, showing an increase | 
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HER MAJESTY’S BATTLESHIP PRINCE GEORGE. 


In endeavouring to lay before the public a faithful and 
yet intelligible description of this great battleship, which 
is one of a series of nine similar war vessels, either afloat 
or completing at the present moment, we feel almost 
aghast at the immensity of the task that has been under- 
taken. The difficulty which we encounter is not how 
to find sufficient matter of varying character to 
compel a feeling of interest in every section of the 
readers of THE ENGINEER, but how to distribute most 
economically the space afforded to this article, so that 
each subject of importance shall have due attention 
allotted to it. The naval architect, the engineer, the 
artillerist, and the naval officer, all presumably regard 
the association of their individual professions with the 
study of such a subject as this noble vessel—each looking 
from his own point of view—as of special and para- 
mount interest. Hence no point must be neglected, and 
it is essential that we should touch upon each feature 
as we go along, without being too much absorbed or 
zarried away by any particular one. Before commenc- 
ing, however, we would venture to express our gratifica- 
tion that the Admiralty authorities have seen fit to take 
the public into their confidence, and to permit of a 
lengthened and elaborate inspection of the interior 
arrangements of the Prince George being made by repre- 
sentatives of THE ENGINEER, with a view to publication 
of the result in that journal. We will take this oppor- 
tunity of expressing our thanks to Admiral E. Rice, 
superintendent of Portsmouth Dockyard, to the Chief Con- 
structor, Mr. J. A. Yates; to Mr. W. T. Davis, Assistant 
Constructor; to Staff Engineer W. Hines, of the Prince 
George, and to many others who have kindly and 


| courteously given facilities and assistance to our repre- 
| sentatives in taking notes and sketches. 


To give an illustration of the vastness of the subject 
matter before us, a circumstance may be mentioned which 
took place during a preliminary conversation with the 
Chief Constructor, when the question was raised as to the 
best method of commencing to open it up. ‘‘ Pumping ” 
and “ventilation” were two points suggested, which we 
were inclined to regard as somewhat of subordinate 
interest. But when the details were unfolded later on of 
a system which embraced the draining or flooding by 
several alternative methods of 227 separate compartments, 
under the armoured deck alone, so that, ifnecessary, 4800 
tons of water could be discharged from the ship, or vice 
versd, in the short space of one hour; or of a scheme of 
ventilation which could render cool and comfortable 155 
of these particular compartments, deducting those in the 
double bottom, it dawned upon us that these seemingly 
secondary features possessed an importance fully as 
great as those associated with armament, stability, or the 
capacity for resistance to the attack of anenemy. We 
propose, then, to divide the subject into several sections, 
such as the general features, construction, armament, 
armoured protection, propelling and auxiliary machinery, 
and accommodation of this class of vessel, each of which 
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sections will be dealt with separately and individually ; 
also as exhaustively as space permits. 
EARLIER SHIPS OF THE NAME. 

There have been three previous ships of this name. 
It was originally given to the first of them in honour of 
Queen Anne’s consort, Prince George of Denmark, who 
was Lord High Admiral of England. This vessel was 
actively engaged in all the chief naval fights during 
the reigns of the early Georges under Rooke, Shovell, 
Hopson, Leake, and other admirals. The second Prince 
George fought a famous battle as Anson’s flagship, and 
the third of this name was in all the principal actions 
under Keppel, Rodney, Hood, Bridport, Parker, and— 
last, but not least—Jervis. It is stated that the 
Admiralty authorities had originally determined to call 
the new ship the Royal George—rather an ill-fated and 
pathetic name, we should think, and one only calculated 
to revive the sad memories of ‘‘ brave Kempenfelt and 
his eight hundred men.” But a comparative statement 
was published in the Army and Navy Gazette of the 
records of the Royal Georges and Prince Georges, and 
this being brought to the notice of his Royal Highness 
the Duke of York, at his particular request the name 
was altered. So thoroughly is our sailor Prince in accord 
with the naval feeling which desires to see the famous 
old names perpetuated in the new Navy List. 

GENERAL FEATURES OF THE SHIP. 

The Prince George is a first-class twin-screw battle- 
ship, her displacement, when fully equipped, being about 
15,000 tons. Her length between perpendiculars is 
390ft.; but her ram-bow extends about 11ft. 6in. forward 
of the first perpendicular, and to the extreme end of her 
stern gallery from the stern-post is another 24ft.; so that 
she is practically 425ft. over all. Comparing her with 
such vessels as the Inflexible, Dreadnought, or Trafalgar, 
the development in point of length is very remarkable, 
It is somewhat singular that our dock constructors appear 
to have been ahead of the designers of our war vessels 
in their views of prospective length. Certainly the engi- 
neers who planned the great docks that were commenced 
about the year 1860, both at Portsmouth and Chatham, 
exhibited remarkable prescience. By a very trifling 
modification of the stem of these docks—merely, we 
believe, the removal of a single stone at the forefoot— 
they were made applicable for the building and docking 
of the great vessels which were built thirty-six years 
later on ! 

The extreme breadth of the Prince George at the water- 
line is 75ft., but her sides tumble back ‘‘ home” rapidly from 
this point, hence the plans which we engrave of her main 
deck and upper deck do not give the full beam; but this 
is seen in the compound cross section. The mean 
draught of water is 27ft. 6in., being about one foot 
greater aft than forward. The cross section amidships is, 
as observed in the half section engraved, tolerably full in 
the bilge, and this point appears more prominently still 
in a full cross section, squareness of bilge being quite a 
leading feature of the new ships. We understand that it 
will be still further emphasised in the case of the 
Canopus—or improved Renown—class. But already the 
modification appears to have worked wonders in the 
behaviour of these great battleships in a seaway. The 
Majestic and Magnificent are said to be as steady as 
rocks. The twin-screws of the Prince George are each 
driven by an independent set of vertical triple-expansion 
engines, capable of working up to 6000 indicated horse- 
power each, with a working pressure in the boilers of 
150 Ib. per square inch, and an air pressure in the stoke- 
holds equal to lin. of water. With this horse-power 
a speed of 18 knots was estimated to be realised, but as 
will be seen later on, this estimate was exceeded upon 
her full power steam trials. The amount of coal usually 
carried is 900 tons, but bunker provision is made for 
storing 2250 tons. If coaled up, therefore, to her full 
capacity, the Prince George could steam for nearly nine- 
teen days at about 15 knots speed without replenishing. 

This ship has a considerable sheer forward, the extreme 
freeboard at the stem being 25ft. 3in., whilst amidships 
and aft it is about 20ft. This gives great headroom under 
the forecastle, the space between decks being fully 12ft., 
and admitting of the construction of a lofty sick bay, 
to which we shall presently advert. In order to assimilate 
with the sheer forward, the barbette, or redoubt, as it is 
officially termed, is made 4ft. higher than that aft, the 
armoured walls of it being correspondingly deeper in their 
descent to the level of the armoured deck. The Prince 
George has six decks—boat or shelter deck, upper deck, 
main deck, middle deck, lower deck, and platform deck. 
The boat deck is 54ft. above the keel. But the highest 
bridge of all, that upon the chart-room forward, is 75ft. 
above this level, hence the look-out which is obtained 
from this station is necessarily most extensive. An 
important modification in this class, as apart from that 
of the Royal Sovereign, is the boat or shelter deck, cover- 
ing the corner casemates for 6in. guns, on the upper deck, 
and the 12-pounders on the beam. The central portion is 
uncovered, but it is to have a netting stretched across it, 
on service, which will catch splinters and fragments from 
the boats, masts, gear, and spars above, if injured. 

Two masts are fitted, each having two fighting tops, 
containing each three 3-pounder quick-fire Hotchkiss 
guns, with magazines and equipment, hoists and whips. 
Climbing rails are fixed to the outside of the masts; but 
there are also rope ladders within, which can be used in 
emergency. A steel derrick, about 61ft. in length, is 
fitted to the main mast for lifting the heavy boats into 
their positions on the skid beams; steam winches being 
provided for working. On the fore mast a wood derrick 
is fitted for lifting the lighter boats and for coaling 
purposes. Temperley’s patent transporters are used 
with these derricks when coaling. At the top of each 
lower mast, at a distance of nearly 100ft. above the 
water, a platform is built carrying a powerful search 


ling, is fitted upon the main topmost head, at a height 
of about 170ft. above water. This last contrivance may 
be useful, but it is certainly not ornamental. 

The disposition of the protective armour of the Prince 
George has been well thought out. It combines the 
advantages of the turtle-back deck of our most recent 
cruisers with those of the citadel armour of former 
battleships. An engraving is given showing the arrange- 
ment of it, which is briefly as follows. 

An armoured deck 252ft. long and 3in. thick arches 
over the engines, boilers, magazines, and other vitals of 
the ship. The crown or flat of the arch is at the level 
of and forms a part of the ship’s middle deck. The sides 
curve, or rather slope downwards, to the extent of 7ft. 6in., 
and the edges consequently meet the edges of the lower 
deck. The ends of this armoured deck are splayed back 
from the central line, so as to form a parabolic curve, 
round which an armoured bulkhead 14in. thick is built, 
thinning out to 9in. at the outsides. The outside edges 
of these bulkheads meet the vertical armour of the ship’s 
sides, which is 15ft. in depth and Qin. thick. It will be 
remembered that for half this depth the sloping portion 
of the 3in. armoured deck is reinforcing the strength of 
the ship’s side. But upon this sloping portion another 
40 lb. plate is worked, and the 4in. of steel thus created— 
taken diagonally, equal to 5in.—added to the vertical 9in., 
constitute roughly, with the 14in. bulkheads, a citadel 
252ft. long, 75ft. wide, and 7ft. 6in. in depth round the 
vitals, completely covered with 14in. armour. 

At either extremity of the arched portion of the armoured 
deck is built an armoured redoubt for two 12in. breech- 
loading wire guns, each redoubt being of a pear shape, 
the thin end of the pear being contrived so as to stand 
exactly beneath the conning tower, and to act as a con- 
tinuation of the armoured trunk connecting the conning 
tower with it, this being for the protection of the voice 
tubes, pipes leading from the telemeter to the steering 
engines, electric cables, engine-room telegraphs, kc. The 
armoured portion of the redoubts, which is within the 
upper strake of Yin. vertical side armour, is only 5in. 
thick, as the two, taken together, make up the total of 
14in. required; above and beyond this influence the re- 
doubt walls are 14in. solid to the place where they emerge 
upon the upper deck. An armoured hood, which revolves 
with the turntable, protects the guns upon the summit 
of the redoubt ; this is 9in. thick in front, and thins out 
towards the rear. 

Beyond the arched part of the armoured deck, and 
running forward and aft, are two supplementary portions 
of it, 24in. thick, extending to the cast steel stem, and 
dovetailed into it; also to such a distance aft beyond the 
stern post and rudder head as to protect the steering 
engines. These supplementary portions of the armoured 
deck are nearly flat, although there is a slight rise in the 
centre, and the outer edges correspond precisely with the 
level of the lower deck, except close to the stem, where 
it curves down, and is incorporated with it. 

The casemates for the 6in. quick-firing guns are pro- 
tected by 6in. armoured shields on the outside, as will be 
seen from the engraving of the cross-section, and by 2in. 
walls on the inside. The forward conning tower has 
12in. armour plates upon it, but the after conning tower 
is only 6in. thick. Armoured trunks are employed every- 
where, leading from beneath the armoured deck to the 
fighting positions for the 6in. guns. These will be further 
described by-and-bye. 

The whole of the armour consists of steel plates, 
having the outer surface carburised by the Harvey 
process, which greatly increases the resistance of the 
plates to penetration. It is interesting to know that 
some of the more recent experiments show that this 
Harveyed armour has 2°5 times the resisting power of 
ordinary wrought iron. The 14in. citadel or redoubts of 
the Prince George would, therefore, have the same resist- 
ing power as if they were covered with 35in. of wrought 
iron. Now, this is just 2in. more than the most powerful 
modern French 12in. gun has succeeded in penetrating ; 
hence Sir Wm. White may be congratulated upon the 
fact that he has given ample armoured thickness to his 
latest battleships. These facts explain how it has been 
found possible to reduce the thickness and weight of 
armour plating without impairing the fighting value of 
the ship. 

The main armament of the Prince George consists of 
four 12in. breech-loading guns, fitted in pairs in the two 
pear-shaped redoubts just described, one at each end of 
the ship, and mounted on revolving turntables, the whole 
being worked either by hydraulic power or by hand 
power, supplemented by the assistance of electromotors. 
There are also twelve 6in. quick-firing guns, all mounted 
in armoured casemates, eight being on the main deck and 
four upon the upper deck. Sixteen 12-pounder quick- 
firing guns are mounted upon the main and upper decks, 
the latter being behind the vertical walls beneath the 
boat deck, and between the corner casemates of the upper 
deck, so that their positions are sheltered from raking fire 
by the casemates. The armament is completed by twelve 
8-pounder Hotchkiss guns in the fighting tops on the masts, 
two 12-pounder 8 cwt. quick-firing boat and field guns, 
and eight 0:45in. Maxim guns, mounted in various 
positions upon the superstructure... Twenty-two torpedoes 
will be carried, which can be fired from four submerged 
tubes, two forward and two aft, and from one above-water 
tube at the stern. 

Six search-light projectors, worked by three dynamos, 
each of 600 ampéres, are carried; and, to complete the 
protection against torpedo attack, the vessel will be fitted 
with the latest system of net defence. Provision is made 
for lighting the ship throughout by electricity. There 
are, altogether, 930 incandescent lights on board, about 
one-third being of 50-candle power, and the remainder of 
16-candle power. The electric plant was supplied by 
Mr. Peter Brotherhood, of Belvedere-road, Westminster. 
Incandescent lamps are fitted in the various passages, 
rooms, cabins, &c.; and there are 29 miles of cable 


stations. As an alternative in case of breakdown of elec. 
trical apparatus, Colomb’s lamps are fitted throughout. 

Ten steam fans are fitted for the purpose of ventilating 
the working and living spaces, two for the ventilation of 
the engine rooms, and eight for furnishing the forced 
draught for the boilers. A complete system of voice 
pipes will be fitted throughout the ship, so that all orders 
may be transmitted from the protected look-out positions 
to the various fighting stations. The questions of ventila- 
tion and voice-tubes will, however, be fully dealt with ag 
we proceed. 

Fighteen boats are carried, including four steam launches, 
three of the latter will be capable of acting independently 
of the ship for purposes of torpedo attack, being fitted 
for discharging 14in. Whitehead torpedoes, and, in the 
case of one of them, the spar torpedo in addition. Four 
of the light boats are carried in davits, so that they may 
be quickly lowered when required for use as lifeboats. 

CONSTRUCTION, 

The Prince George is divided into two distinct pertions, 
that which is below the armoured protective deck, and 
that which is built upon it. The most important portion, 
that which contains the vitals of the ship, as before 
enumerated, is below the armoured deck. There is, 
moreover, a sort of sanctum sanctorum of this portion 
beneath the armoured deck, which lies between the two 
bulkheads that shut in the space occupied by the double 
bottom. These bulkheads run athwartship at the ex. 
tremities of the armoured citadel already mentioned, and 
the space between them corresponds with it in length. 
This space is aptly described by Lord Charles Beresford 
as the belly of the ship, and is most stoutly built, and 
covered with a double skin, so as to provide against th: 
successful piercing of it in every way. It is, like the 
citadel, 252ft. long, and is built of steel frames, 4ft. apart, 
rising from a central keel 3ft. 9in. deep. 

The general construction of these frames can be 
seen from the compound section engraved, together with 
the keel from which they rise, and the bracket longitu- 
dinals which intersect them. The keel consists, as shown 
in the annexed rough sketch, of a central web, with angle 
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steel on both sides at top and bottom, that at the bottom 
being rather the stoutest of the two, and having stouter 
flanges, having an inner keel plate of Zin. steel, and an 
outer keel plate of jin. steel, independently of the angle 
steel; thus the total thickness of the flat keel is about 
2in. altogether. The inner keel plate and the outer skin 
of the ship are a continuation of one another. The 
frames extend right up to the armoured deck from the 
keel, but thin out at the former to about 2ft. 9in. in depth. 
Five longitudinal frames cross the vertical ones, at five 
nearly equidistant intervals of space, on either side of the 
keel ; they are constructed with webs like the vertical frames 
and keel, but have only one angle steel at top and bottom. 
These “longitudinals,” as they are technically termed, 
run the full length of 252ft., so as to divide the whole 
of the double bottom into a series of rectangular com- 
partments, this being termed bracket framing. Hence, 
if all the frames and all the longitudinals were water- 
tight, there would be, by the junction of the inner and 
outer skins and the framing, a series of 756 water-tight 
compartments in the double bottom and wing compart- 
ments. But itis only the second and fourth of the longi- 
tudinals which are water-tight; the others have large 
round apertures cut through them. And only such of 
the frames as are associated with bulkheads are made 
water-tight, the rest have large round or oval apertures 
cut through them, so that water can circulate freely 
through them, if pumped into the compartments which 
they traverse. This is the case with the frame shown in 
that portion of our compound section which is below the 
armoured deck. Itis a frame between bulkheads. Hence 
the number of water-tight compartments in the double 
bottom and wings is reduced to the tangible figure of 
72. In dealing with the section on pumping, the great 
advantage of this will be shown. The method of filling 
them with water, when required, or discharging water 
from them when flooded, will be explained in that 
section. At places in the double bottom, where a bulk- 
head is present, it is not considered necessary to carry up 
the frames beyond the fifth longitudinal on either side, 
the substance of the bulkhead itself taking the place of 
the frame top as far as the curved edge of the armoured 
deck. 

Beyond the bracket framing, upwards, and upon the out- 
side edges of the armoured deck, are built the frames 
which form the ship’s sides from the lower to the main 
deck, the scantling or angle steel from thence to the upper 
and boat decks being much lighter. These frames are 
built 2ft. apart, and are set back about 14in., to allow of 
a recess equal to that in depth for hanging the Qin. vertical 
armour plates, also for the teak backing to which they 
are fitted ; the edge of the armoured deck becomes in this 
case the armour shelf, and the plates are bevelled at the 
bottom to oye, to its slope. These frames are of 
Z angle steel, and about 15in. indepth. They aresecured 
to the armoured deck by stout triangular bracket pieces, 
which give great rigidity to the sides. A skin of stout 
plating is worked all over the inside of these frames for a 
depth of 15ft.—that of the vertical armour, as well as of 
the frames themselves—in addition to the outer skin, £0 
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ing, through the outer skin, and through the inner skin as 
well. The hanging of the armour plates is dealt with later 
on. The main deck beams project on either side of the 
ship over the recess left for the teak backing and armour, 
and the Z frames of angle steel leading to the upper deck, 
which start from their extremities, thus lend themselves 
to the general conformation of the sides. The boat deck 
sides are light ones rising from the upper deck. 

Let us now return to the unarmoured ends of the ship. 
Beyond the double bottom, the side framing of the ship, 
fore and aft, both below and above the armoured deck, 
merely consists of lengths of Z angle steel at intervals of 
three feet, bent to the shape of the vessel, and running 
from the keel to the edge of the upper deck. Hence 
each frame, similarly to those before described, of which 
the sides above the armoured deck are composed, has 
only one top flange and one bottom flange. They are 
riveted to the keel as follows :— 
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The frame is split at the point “ A,’ and one half of it with 
one flange goes across the top of the keel, forming a founda- 
tion for the floor plate, whilst the other half goes down to 
the lower edge of the keel and is riveted toit. A web plate 
is then riveted across the open space to stiffen it, aper- 
tures being cut to remove unnecessary material at such 
frames as do not meet watertight bulkheads. These 
frames are not, however, left unsupported to bear all 
stresses below the armoured deck forward and aft. In 
order further to stiffen the frame, several of the longi- 
tudinals of the bracket bottom—although this con- 
structive feature of the double bottom has a legitimate 
termination at the bulkhead enclosing it—are extended in 
both directions, forward and aft, being called “ inter- 
costal longitudinals” from this point, their depth being 
gradually reduced to make them assimilate more nearly 
with the character of the Z framing with which they 
meet and with which they are incorporated. 

With this end in view, number two longitudinal is 
carried right forward to the immediate vicinity of the 
stem, where it ends at the first transverse bulkhead. 
This is merely given as an illustration; none of the other 
longitudinals are carried quite so far. Only one longi- 
tudinal ends abruptly at the bulkhead which encloses 
the double bottom. All the rest pass through, and either 
die out at the second frame from it, or are continued for 
a considerable distance as already stated. Towards the 
bow and stern of the vessel the keel plates are reduced 
in thickness, the inner and outer plates having only a 
combined thickness of 1}in., whilst the angle steel is of 
the same substance as amidships. The actual outer skin 
of the ship itself is of course the main source of stiffness. 
It is of jin. steel amidships, and 4in. steel at the ends. 

The stern post is a large steel casting weighing 74 tons, 
and the phosphor bronze castings associated with it 
weigh about 2} tons more, so that the stern frame is 
most massively constructed; the 24in. armoured deck 
running out about 12ft. above the stern post, and being 
secured to the frame itself. The brackets for the propeller 
shafts are not bolted to the outside of the plating beneath 
the counter, as was done formerly, but secured as 
follows :—At the extremity of each arm of the bracket, 
where it is joined to the ship, is a flat projection called a 
palm. The upper one of these passes through the 
plating of the vessel, and is securely bolted to the framing 
and stiffening brackets inside; the lower one passes right 
through, forward of the stern frame, and meeting the 
lower arm from the other propeller bracket, the two 
palms clasp like a pair of hands, and are scarphed to- 
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PROPELLER BRACKETS 


gether. Roughly, the arrangement is as follows :—The 


sketch being made without any regard to dimensions, 
merely to illustrate the joint made by the two palms 





of the lower arms of the brackets. The lining of the | and effective than two ordinary strips of armour plate, 


bracket bosses for the propeller shafts are of bronze with 
lignum vite bearing strips let into grooves cut in their 


interior surface. The lignum vite strips are now cut | of the stem construction of the Prince George. 


| one on either side of the bow. 
| A rough sketch is annexed, showing the main features 


It will 


across the grain, and thus are found to last much | be seen that the solid cast steel stem descends from the 


longer. 

The stem is a solid steel casting, weighing no less than 
274 tons. 
one of the most important adjuncts of the ship, it may 


Forward 








Breast Work 





forecastle to the ram, and thence turns aft to the fore- 
foot, where it meets the two flat keel-plates and is 


As this being associated with the ram bow, is | securely scarphed to them, the remainder of the keel run- 


ning forward and ending at the ram bow. The ram bow 
isreinforcedinstrength 
by a variety of means. 
As can be seen in the 
sketch, the 2sin. por- 
tion of the armoured 
deck curves down and 
is securely bedded into 
a projection of the cast 
steel stem, whilst a 
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steel stiffening plate, 
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let into the very sub- 
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point, runs back more 
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horizontal _ stiffening 
frames, are built into 
the bow above the ar- 
moured deck, and are 
bedded into the cast 


Teak Backing 


ANN 








Armour 





Deck Unarmoured under Baroette J Se 
. Amavaition 

| wae; ms Passage 
Armoured Deck 4 on Slove 











| devel of Lower Deck 





Half 
Midship 
Section 


Coal Bunkers 


| Level of Platform Deck 


| 


BOILERS 








yo Ne Ff 


J citmanpuandaitiati 


Kee! Plates 








1$* Long! 274 Long! 


COMBINED SECTION 


not be out of place to describe it somewhat minutely. 
The remark has often been made that because our battle- 
ships’ rams are not supported by a prolongation of the 
side armour, they are necessarily inferior in strength and 
resisting power. Probably those who have hazarded such 
statements have not had access to correct information. 
By the courtesy of the constructive department of the 
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Admiralty we have, however, been permitted to see what 
the constructive arrangements really are; and it seems 
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steel stem forward. 
The first three frames 
of the ship are, more- 
over, connected from 
top to bottom by 
plating which is perfo- 
rated with large aper- 
tures for the passage 
| of water. The fourth 
2) is a water-tight bulk- 
Sth Lona! head, and here the 
ree second _ longitudinal 
ends. Last, but clearly 
not least, the whole of 
this portion of the bow 
is covered with Qin. 
plating, worked back 
to the extremities of 
the breasthooks and 
stiffening plate. Such 
is, briefiy, a descrip- 
tion of the stem and 
ram bow of the Prince 
George, the latter pro- 
jecting between i1ft. 
and 12ft. beyond the 
straight stem. The side plating is let into the stem 
thus, in two thicknesses. 

A curious 
feature of the 
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wy 
upper deck for- SKEEP 
ward in this Z 
class of vessel 
must not be Cast Steel 
omitted. These — 
are the strength- MG 
ening girders, se 
which run from ZAC bie Plat 


a spot about 
18ft. or 20ft. 
from the stem to the barbette wall. They are some- 
what of this shape, and as they run for some 4Oft. 
or 45ft. beneath the muzzles of the guns composing the 


DETAIL OF STEM 


| forward main armament, they must greatly protect the 


deck from the lifting to which it is subject, this effect being 
due to the blast of the discharge. This is, of course, in- 
dependently of their value as a support to many portions 
of the gear required for working the three great sheet 
anchors of the 
ship, two of 
which are stow- 
ed on the star- 
board anchor 
bed, and one on 
the port. 

The great 
sheer forward 
of this vessel 
raises rather an 
important ques- 
tion as to the 
advisability of 
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| firing her great guns forward point blank on a line axially 


withthe ship. Although the fore barbette is 4ft. higher than 


| that aft, the centre line of the gun’s metal is so compara- 
| tively low that the axis of a projectile passes only 2ft. above 
| the top of the stem, even assuming that the trajectory 


is flat at this short distance. In the U. S. Engineering 


| Magazine for November a good deal is said about recent 


bitter experience of the Yankees in this connection, some 


| of their ships having been severely shaken by blast. 


| 


to us that not only are all conditions of stress and strain | 


duly provided for in the design of the stem of the Prince | at either cnd of the citadel. 


| Probably, however, the facts which are narrated may be 


considerably discounted. 

The construction of the barbettes or redoubts can be 
readily seen by a reference to the compound section 
engraved. A series of strong upright frames of Z angle 
steel is bolted to the crown, or flat part, of the middle or 
armoured deck, in a pear-shaped form, one redoubt being 
The patch of deck covered 


George, but that the greatest economy has been exercised | by the redoubt is necessarily unarmoured. These frames 
in the disposal of the material employed, its mass being | are covered with a double skin, and teak backing is then 
distributed throughout a cellular system far more powerful ! placed upright round the barbette, and the armour hung 
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in two series of plates one above the other. 


Conning Tower 


HHHAMIIIII 






12 Guns 


The upper 
series of plates, which is the deepest, as it has not only 
to cover the interval from the main to the upper deck, 





623 





THE ENGINEER 





means of which the plates, some of which weigh 25 tons, | in the plate has a steel plug in it with a small hole tapped 
are raised, lowered, or traversed as required, by travelling | in the centre. 


cranes alongside. 
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but also to rise for 2ft. 6in. above the latter level—is 
14in. thick, as it has nothing to reinforce it. The bottom 
series of plates is, however, only a little over 5in. thick, 
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H.M.S. PRINCE GEORGE—DISPOSITION OF ARMOUR 


adzed to receive the armour plates, thin wooden templates 
being fitted over the latter to secure the right shape of 
surface. The position of the bolt holes in the back of the 





STARBOARD AMMUNITION PASSAGE 


because, as before explained, its strength is supplemented 
by that of the upper strake of vertical Yin. armour 
plates, In front the curved wall of the redoubt is formed 
by the 14in. bulkhead for a portion of its height. 

Before leaving the question of construction we shall 
venture a few remarks upon the bending of frames, 
hanging of armour plates, and coal protection afforded by 
the filled bunkers of the Prince George. The lines of 
these ships are laid down full size, from a sheer plan 
sent from the Admiralty Office, on the floor of the great 
mould loft at Portsmouth, which is painted black. The 
lines are transferred from the sheer plan and cut out per- 
manently by a special cutting tool with a long handle, 
called a ‘‘racer.” When the ship is completed the lines 
are painted over for another set to be inscribed upon the 
surface ; but if at any time the old lines are required 
again, they can be picked up with a little trouble and 
cleaned out for further use. The size of skin plating is 
taken, partly from the lines on the floor of the mould 
loft, and partly from a gigantic half-model of the ship, 
upon which they are measured and drawn. 

For the preparation of the ship’s frames wooden 
moulds are made from the lines on the mould loft floors, 
and thin “ set-irons” are bent to correspond with these. 
The set-irons are then carried to the frame shops, and | 
angle steel frames bent to their shape, which are to form 
the frames of the ship in course of construction. 

The hanging of armour plates, whether upon the sides 
or redoubts, involves a good deal of careful fitting and 
manipulation. Those upon the sides are in two strakes, 
each being 7ft. 6in. in depth, so as to correspond to the | 


height of one deck above another. Tapped holesare bored be bored through the backing and skin in the position] drain pipe of 15in. 
in their edges, and into these shackles are screwed, by where the bolt hole*is to come. Each of the bolt holes| extremity of the 





plate is also marked on the template, so that when the 
latter is applied to the backing, holes of about 1fin. can 
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a rod is then passed through the hole in the skin and 
| backing and screwed into the steel plug. A trepan 
| drill is then passed over the rod, and the bolt hole in skin 
| and backing bored out to the full size of the bolt, 4in. 
The rod is then screwed out, and the steel plug with- 
| drawn, two small diagonal holes being drilled in its face to 
| facilitate this. The armour bolt is then screwed home, and 
| properly fitted to the skin, india-rubber washers being 
placed under the nut to deaden the shock to the frame 
| of the ship when the armour plate is struck by a pro- 
| jectile. The Harveyed surface cannot be touched by 
|an ordinary drill, but if it is necessary to make any 
| holes subsequently, they must be bored by the aid of 
| the electric arc. All shackle or rivet holes are, however, 
| as far as possible, drilled before the plate is hardened. 
| The weight of the armoured deck upon the Prince 
| George with that of the vertical armour amounts to 
| 8500 tons. 
| Ths position of the coal bunkers on board the Prince 
| George has been most judiciously selected, with a view 
| to afford, as far as possible, a considerable extent of 
| protection to the vitals of the ship, above and beyond 
that given by the vertical armour and the armoured deck. 
| A glance at the compound section shows that the middle 
deck has amidships and for a considerable distance fore 
and aft a solid mass of coal, in bunkers on either beam, 
| nearly 12ft. thick. As the distributing stations for the 
| 12-pounder ammunition are upon this deck, the immense 
| importance of adequate protection to such a feature, and 
| the value, consequently, of the long line of deep bunkers, 
| cannot be gainsaid. Again, below the armoured deck, on 
| the outside of the very important ammunition passages, 
are two lines of coal bunkers, descending to the double 
| bottom and opening into the stokeholds beneath the plat- 
| form decks. These are shown in the engraving, and it 
| will be seen that they extend half way across the 
ammunition passage underneath, making a thickness of 
| coal from the wing compartments towards the centre line 
| of about 10ft. Thus, in the unlikely event of the Prince 
| George rolling so heavily in action as to lift her lower 
strake of armour completely out of the water, so as to 
expose her unarmoured bottom, a chance shot, which 
might penetrate the latter, after passing through both 
skins and the wing compartment, would be brought up 
“by the ten solid feet of coal which is in the lower bunkers. 
All the bunkers are ventilated separately to the upper 
deck, so that in the event of gas generating in any one 
of them it would be isolated. The question of ventilation 
is dealt with in a separate section. 


WATER-TIGHT COMPARTMENTS, DOORS, DRAINING, 
AND PUMPING. 

The Prince George is divided into 318 compartments, 
to each one of which special arragements are applied for 
pumping or flooding. 155 of these compartments are 
below the armoured deck, exclusive of 72 which are in 
the double bottom and wings—sections of which are seen 
in our engraving—and 91 are above the armoured deck. 
223 water-tight doors are associated with the most im- 
portant of the com- 
partments which are 
accessible, some of 
which are closed by 
butterfly hand screws, 
others by screw gear- 
ing, with pinions led 
to the upper or main 
decks, where there arc 
deck plates and keys 
for actuating them. 
Examples of the latter 
are found in the am- 
munition passages and 
magazines. 

The drainage of the 
ship is effected, as far 
as possible, by means 
of natural gravity, so 
that if by damage or 
accident water suc- 
ceeds in making its 
way below, its exit is 
provided for in a very 
simple manner. In 
order to make this 
natural drainage sys- 
tem as comprehensive 
as possible, a main 
diameter extends from the far 
forward barbette to the after 
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extremity of the other barbette aft, passing under 
each, and having arms or branches extending still further 
from either end, as well as a special one beneath the 
boiler-room space. The main drain pipe lies along the 
top of the double bottom, on the starboard side of the 
longitudinal bulkhead over the keel. It was usual for 
the main drain pipe to be laid through the bracket 
frames within the double bottom, as that position was 
more convenient, and facilitated the action of drainage 
by gravity; but in both cases when the Sultan and the 
Howe took the ground, the main drain pipe was broken, 
thus entirely destroying its usefulness as a means of 
clearing compartments of water, so the present arrange- 
ment has been adopted as a safeguard for the security 
of the drain itself. Thus, in the event of water getting 
into any compartment above the main drain pipe, it is 
run by a sluice valve in the lowest part of the compart- 
ment, downwards into the main drain, through a separate 
small pipe, the opening of which clears the place of 
water. So fast as any drainage water accumulates in 
the main drain pipe, it descends into tanks arranged 
within the double bottom, and can be discharged by the 
Downton pumps into the sea, through exit valves, or, in 
the event of alarge quantity being dealt with, it can be 
discharged by the steam pumps in association with the 
inain suction pipe. 

The question will naturally occur to one :—How can 

you get at the compartment to open the sluice valve if it 
is full of water? To meet this difficulty the drain cocks 
are geared up by spindles, sometimes with universal 
joints, sometimes with bevel wheels, to ‘deck plates” on 
the middle or main deck, above the compartment to be 
cleared, at which position they are worked with keys. 
These deck plates have an automatic sleeve which 
indicates whether the valve is open orshut. The spindles 
for opening and closing valves and water-tight doors, 
&e. &e., are quite a feature in the appearance of a 
modern battleship between decks. They lean over, by 
means of their flexible joints to considerable angles, in 
order to avoid tanks or other obstructions, and hopelessly 
bewilder the uninitiated as to their raison @étre. To 
illustrate how one particular compartment is emptied : 
The drain from the port ammunition passage of the 
Prince George, which is beneath the armoured deck, leads 
through coal bunkers below, into pockets in the inner 
bottom, beneath the aft boiler-room on the port side. 
The valve is geared up to a deck plate on the middle 
deck. : 
From the double bottom, of course, water will not run 
by gravitation into the main drain pipe, so from each 
section of the double bottom, and from compartments 
fore and aft of that portion of the ship which drains into 
the main drain pipe, water is removed by means of a 
main suction pipe running the whole length of the vessel, 
and situated near the line of the keel. Five-inch suction 
pipes run from the sections of the double bottom, or other 
compartments, to ‘valve boxes,” which are mere nests, 
where a number of valves are grouped together in con- 
venient situations for working, and which can be mutu- 
ally connected. These valve boxes are connected with the 
main suction pipe; so, by this channel, which can also be 
connected up with the steam pumps, water can be dis- 
charged into the sea at any required rate. There are 
also a large number of Broadfoot and Downton hand 
pumps on board, which can be connected up with the 
suction pipes and valve boxes before mentioned. By 
means of these, without the employment of the steam 
pumps in the engine-room, or of the centrifugal pumps, 
a flooded compartment can be emptied by pumping direct 
into the sea through exit valves associated with the 
hand pumps. Several of these Broadfoot pumps are 
placed in recesses, between the wing coal bunkers, along 
the ammunition passages. When the centrifugal pumps 
are employed to clear the ship, it would, of course, be 
only to get rid of great bodies of water which had found 
their way below. If all the four centrifugal pumps were 
employed for this purpose, as much as 1200 tons from 
each pump, or no less than 4800 tons from all four, could 
be discharged in one hour. This is independent of the 
other means of pumping already adverted to. 

For flooding the ship in the event of fire there are 
rising fire mains to lower, middle, main and upper decks, 
all along the vessel, which are coloured Venetian red so 
as to distinguish them from the other pipes. They are 
connected up with valve boxes leading to special bilge 
suctions, and are associated with special fire engines, of 
which there are four on board, so that any quantity of 
water can be introduced when required, and connected up 
with the particular rising main where it is wanted, a hose 
pipe being attached to the standpipe on the main to ex- 
tinguish fires. Connection is also made with the Broad- 
foot hand pumps, so that, in the event of steam not being 
available, the rising mains can be supplied by them. 

For salvage purposes, when it is designed to employ 
the pumping capacity of other vessels to assist in clear- 
ing the ship of water, special suction pipes, associated 
with the main suction pipe, lead up to the main deck, 
where there are joints to connect them, if required, with 
the pumping apparatus of the salvage vessel. There are 
also special salvage pipes forward and aft which have no 
connection with the main suction pipe. 

Thus it will be seen that there are several alternative 
methods for clearing a compartment which has become 
filled with water. Should it be above the main drain 
pipe, by opening its sluice valve the water will descend 
by gravity into the drain, and be pumped out at the bilge. 
Should it be in the double bottom or in situations fore 
and aft which are out of the sphere of influence of the 
main drain pipe, either it can be dealt with direct by the 
Broadfoot’s pump which is associated with its particular 
valve box group, or it can be cleared through the agency 
of the main suction pipe and steam pumps. 

In the engraving of the starboard ammunition passage, 
which appears on page 628, one of the “valve boxes,” 
or nests of valves, is shown on the left. The valves 
opened and closed by the small hand wheels 
It will be observed in the 


are 
which appear on the top. 


drawing that alternative connections can be made with | 
two sets of pumps, either of which can be employed in | 
the event of the breakdown of the other. 

We understand that immense difficulties have been 
encountered by the French in dealing with the water 
which gets below their caisson decks, in consequence of 
their system of suction pipes and suction pumping being 
very imperfect. 

There are, of course, independently of the ramifying 
pipe systems we have mentioned, a host of minor appli- 
ances for connecting up salt water and fresh water 
services, which cannot be gone into in this paper. The | 
colours of the various supply pipes are as follows, and | 
they will be some little indication, to anyone visiting a | 
vessel of this class between decks, of the ccimplication on 
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face from which position the bell has been struck. A 
voice tube beneath the indicator then enables the man at 
the exchange station to take from, or give to, 
the position indicated, whatever message is required, 
The two conning towersare similarly fitted, but onlyrequire, 
of course, to send to or receive messages from the ex- 
change stations, as they know the several positions 
with which these last are associated. Hence all mes. 
sages when received at the exchange stations on the 
upper, main, middle, or lower deck, are thence 
distributed to the spots indicated. A rough sketch is 
given showing the positions of bell, indicators, and voice 
tubes on a portion of the upper deck exchange, also the 
smaller tubes and whistles, which lead from cne exchange 
to another, 

The printed descrip. 
—_—~ tions above are 
[ indicated on the ex- 
change itself. It will 
be observed that some- 
one in the fore con- 
ning tower has just 
rung the call bell, « 
spot having appeared 
on its indicator. With- 
in each fighting posi- 
tion connected with 
the voice tubes from 
the exchange stations 
is @ corresponding 
voice tube, call bell, 
and electric gong, so 
that all positions are 
in communication 
either with their asso. 
ciated exchange, or, 
through it, with fore 
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board :—Fresh water pipes are coloured Egyptian blue ; 
fire service pipes and hydrants, Venetian red ; salt water 
service, chrome yellow; pipes for flooding the ship, pink; 
engine and boiler pipes, Queen’s green. 

VENTILATION, 

All compartments above the level of the main deck 
except the redoubts are ventilated by natural means, 
which are strongly in evidence at the first glance in the 
direction of the ship, huge cowls being fitted upon the 
upper and boat decks, with downcast trunks leading into 
the compartments. The spaces to be ventilated are 
usually exhausted through their hatchways and door- 
ways, also by air shafts. The cowls are made so that 
they revolve, and consequently can be used either for 
supply or exhaust. Should it become necessary to 
remove the cowls, ventilation can still be secured by 
means of gratings, which are fitted at the upper part of 
the circular coamings. One of these is seen in the 6in. 
gun casemate engraving. 

Between the main and middle decks the compartments | 
and spaces are ventilated by means of cowls and trunks 
led down from the upper deck, also by the agency of fans 
on the lower deck, forward and aft. 

Below the middle deck, which, it will be remembered, 
is armoured over the space occupied by the double 
bottom, it is necessary to have recourse to artificial 
ventilation; but the passage and store rooms on the 
lower deck aft, which of course require plenty of fresh 
air, are supplied by a trunk led from a cowl fitted right 
up on the upper deck. Moreover, the ammunition 
passages, forward and aft, and those on either side of 
the engine and boiler rooms, of which an engraving is 
printed this week, are ventilated up the ammunition 
tubes, which may be seen in the compound section on 
page 621, and by windsails. 

For the purpose of artificial ventilation, ten steam 
fans, worked by special engines, are fitted in various 
positions below. They are connected by trunks with 
one another and with the various stations in the ship, 
such as the steering compartment, submerged torpedo 
rooms. shell rooms, magazines, &c., which cannot be 
ventilated by other means, being below the armoured | 
deck, and without direct communication to decks above. | 

The middle deck forward is supplied with air by louvres | 
fitted in the trunk of the fan, and the exhausted air 
passes out through hatchways. The middle deck aft is 
ventilated in the same way. The lower coal bunkers 
and wings are supplied by pipes with louvres led through 
ventilators from above the upper deck, and they are 
exhausted by pipes led to the funnel casing and to the 
ventilating hatches over the engines. This secures a free 
passage of air through them. Slide valves are placed 
upon the supply and exhaust pipes, which are accessible | 
from the débris deck above> The upper bunkers are | 
supplied by pipes with louvres from the hammock berth- | 
ing on the upper deck, and are exhausted by trunks led 
into the funnel casing, as with the other bunkers. Slide 
valves are fitted where pipes enter the magazines and | 
shell rooms, and water-tight automatic slide valves are | 
fitted where pipes and trunks pass through water-tight | 
flats and bulkheads, including magazines. Throttle valves | 
are fitted in the trunks, which connect steam ventilating 
fans. 


VOICE TUBES AND EXCHANGE STATIONS. 

Within the armoured conning towers, and upon all the | 
principal decks, are stations for communicating by | 
means of voice tubes of large diameter, with every part 
of the ship. The deck stations are called ‘‘ exchanges,” 
and cach of them has a group of “ fighting positions ” 
associated with it, so that all the positions are reached | 
by means of the exchanges. They have also an electric | 
call bell, which communicates with the positions in their | 
own group and with the conning towers, as well as an | 





indicator, which shows by means of a red spot on a white | 





and aft conning towers. 
The entire ship, there- 
fore, can be worked, 
fought, or navigated 
either from the con- 
ning towers or frcm any of the exchanges indicated. An 
illustration of the voice tube or call bell arrangement is seen 
in the engraving on page 634, showing the interior of one of 
the 6in. gun casemates, where bell, tube, and button ar 
seen on the left-hand side. The exchange stations below 
the armoured deck must necessarily have some means 
of covering up the voice pipes with a water-tight cover 
when not open for use. Hence the entire system is 
closed by a tight-fitting water-tight shutter, which slides 
in grooves at the edges, and which shuts automatically 
by means of a heavy counterweight when done with. 
This shutter or automatic valve is worked by a pinion 
geared up to a deck plate on the upper deck. The 


Whistle 


, call bells and indicators attached to exchanges below 


armoured deck are not, however, within the shutters. 
THE VOICE-TUBE EXCHANGE, 

We illustrate one of the principal “‘ Exchange” stations. 
It will be observed that there are twelve fighting or other 
subordinate positions in communication with this ons 
station, the number of indicators, call-bells, and voice- 
tubes corresponding. There is also a whistle leading to 
one of the other exchanges. Overhead are the electric 


| cables for connecting the stations, and two of the spindles, 


for gearing up valves or doors to upper or main decks, 
can be seen on the right. The whole station is isolated, 
so there is a better prospect of hearing messages delivered 
than would otherwise be the case. 


CONNING TOWER AND 61x. GUN CASEMATES AND 
AMMUNITION PASSAGES, 

An excellent engraving of the conning tower forward 
appears on page 618. Itis, of course, the principal fight- 
ing and working position of the ship. In the forefront 
appears the steering wheel for Brown’s “ telemotor,” which 
is associated with the remarkable steam steering engines 
designed by that firm, and fully described further on. 
On the right and left of it are the engine-room telegraphs, 
and voice tubes all round proceed to the various 


| exchange stations, whence orders are distributed to 


the fighting positions as already described. The call 
bells and indicators may be seen on the right and left 
flanks. This conning tower is armoured with 12in. 
Harveyed plates, and from it the submerged torpedoes 
can be fired, by means of directors and cable connections. 
Voice tubes lead down to the submerged torpedo rooms. 
Its look-out is fully 68ft. above the level of the ship's 
keel. 

The 6in. quick-fire gun casemate, shown in our 
engraving, is a fighting position of first importance. Its 
gun has a radius of action of 120 deg., this applying to 
the corner casemates on the upper deck as well as those 
between decks. It is a snug little spot, with 6in. 
Harveyed steel armour in front, and 2in. steel plates and 
doors behind; hence within it the gun’s crew is safe from 
danger of splinters. It is self-contained. All around, as 
can be seen in the drawing, are projectiles for the gun 
stowed in ‘ready racks,” whilst the hatch of the 
ammunition hoist is seen on the left side, this being the 
same feature as indicated in the compound section, and 
the lower end of which appears in the drawing of the 
ammunition passage on page 623. The casemate 
is lighted by two incandescent burners, and its voice tul« 
—leading to the ‘‘ exchange ’—bell, and electric button 
can be seen on the left. The guns are fully described 
elsewhere. The chain, hanging to the deck beam above, 
belongs to the running-in gear for housing the gun in- 
board. 

AMMUNITION PASSAGES, 


Let us now descend from the main deck, where we 
have been inspecting the casemate, to the ammunition 
passage below the armoured deck. There are four of 
these round the engine and boiler rooms. The one illus- 
trated on page 623 is on the starboard side. The “ valve 














Dec. 18, 1896. 


THE ENGINEER 








box ”—that important adjunct—has already been spoken 
of; near it, on the left side, is seen a ready rack for 
projectiles, eighty-eight of which are kept ready in each 
of the passages. The little crab winch by which the 


anununition is hoisted up to the casemates, and another | 


wheel and tackle, are on the right; the open water-tight 
door leading to the ammunition trunk is seen in the deck 
above, with the gear and hand-wheel for working it. The 
curved slope of the armoured deck is seen above the 
passage. On the right are coal bunkers, a manhole lead- 
ing to them can be seen in the corner. 


No less than 2400 rounds of 6in, quick-fire ammunition | 


are carried on board, the charges being kept in the 
magazines, and the projectiles, some in shell rooms, 


some in ready racks. The question of feeding these up | 


to the fighting positions of the guns is a very big one. 
In action it is possible that four or five rounds might be 
wanted per minute for each weapon, when crushing fire 
was brought to bear on an opponent. There is, how- 
ever, a separate ammunition trunk to each gun, and the 
wmmunition can be run up with great rapidity by means 
of the crab winch and endless rope arrangement. 
Probably with practice, both charges ani projectiles 
would be got into the casemates as fast as they could be 
usefully fired away by the gun’s crew, but we do not 
feel quite clear upon this point, and we fear that it will 
require the exigencies of a naval action to determine it. 
The ammunition is brought in small trolleys to the 


Conm 





| rooms and cabins. On the right of the main switchboard 
| is seen the call bell, and the voice tubes associated with 
it, by which communication is made with the other 
stations above. All along one side of the passage are 
ready racks for 6in. projectiles. Steam pipes and fire-mains 
are seen in several places. The smaller pipes are mostly 
cabled electric mains leading to the various circuits. 
| PROPELLING ENGINES AND AUXILIARY MACHINERY. 
The main engines, which were made by Messrs. Hum- 
phrys, Tennant and Co., of London, are of the vertical 
twin-screw, triple-expansion type. The high pressure 
cylinder is 40in. in diameter, the intermediate 59in., and 
the low pressure 88in., the stroke being 4ft. 3in. Each 
crank shaft is of hollow steel, in three parts, of 15fin. 
diameter at the bearings, the crank pin being of 16}in. 
diameter and 18in. long. 
The two main condensers have a total cooling surface 
| of 13,500 square feet, and the two auxiliary condensers a 
total surface of 1800 square feet. The main air pumps, 
of which there is one to each engine, are 18in. in diameter. 
There are four centrifugal pumps for supplying circulat- 
ing water to the main condensers, with impellers 3ft. 10in. 
in diameter. These centrifugal pumps are capable of 
throwing 1200 tons of water each, or 4800 tons for all 
four, in a single hour; hence their value for clearing the 
ship of large bodies of water, in an emergency, would be enor- 
mous, although, as before explained, either steam or hand 
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are four furnaces in each boiler, of Morison’s corrugated 
pattern. The boilers are 10ft. lin. long, 16ft. 3in. in 
diameter, the shell plates being of steel 1.4in. thick. 
There are 442 tubes in each boiler, or 3536 altogether. 
They are of steel ‘l6in. thick, equivalent to 4 lb. 
per foot. The weight of water in each boiler at working 
height is 20°65 tons. There are eight double-cylinder 
donkey engines, having cylinders 9in. in diameter, pumps 
6in. in diameter, and a stroke of 6in. The steam 
pressure is 1551b. per square inch. Air is supplied to 
the stokeholds by eight double-breasted fans, 6ft. in 
diameter, driven by open double-acting single-cylinder 
engines, having cylinders Tin. in diameter, with a stroke 
of din. The full extent of forced draught required to 
drive the ship at 18 knots is an air pressure equal to lin. 
of water only. 

The result of the steam trials of the Prince George 
is shown in Table A below. 

By the courtesy of the makers, we have been enabled to 
give on page 622 an illustration of the engines froma photo- 
graph. Drawings are also given on page 626 of the start- 
ing and upper platforms of the starboard main engines. 
They illustrate most vividly the cramped position of the 
machinery, as, of necessity, kept beneath the armoured 








deck. Nevertheless, there is ample elbow-room on the 
platforms for moving about and working. 

| The total number of engines on board is as follows :— 
2 capstan engines, 1 for engineer’s workshop, 4 for air- 
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required spot in the ammunition passage beneath the 
armoured trunk, and a fair lead keeps the rope steady | 
during the ascent of the charges and projectiles. 
In the profile section of the vessel, which was kindly 
supplied by the Chief Constructor’s Department, two 
passages will be seen, crossing athwartships, at the ends 
of the engine-room and boiler-room spaces, on the lower | 
deck. The after one of these is the subject of an en- | 
| 





graving. The illustration is taken from the corner, near 
the entrance leading to the port ammunition passage. | 
On the extreme left is seen the spindle by which the | 
water-tight door leading into this passage is worked | 
from the upper deck, up to which it is geared. This | 
water-tight door, and that on the starboard side lead- 
ing into the ammunition passage already illustrated | 
and described, are pierced through the very impor. | 
tant bulkhead which closes in the engine-room space. | 
At the forward end of the boiler-room space is a/| 
similar bulkhead, with similar water-tight doors, geared 
up by spindles to the upper deck. The trap doors | 
on the left, one of which has a protecting chain round it, 
lead down to the Gin. and 12-pounder quick-firing gun | 
magazines. The ammunition is whipped up from them 
with an endless rope, passing over a pulley wheel to 
the deck above, that for the 12-pounder guns being passed 
through small square hatches in the armoured middle 
deck to the “distributing table” at the distributing 
station on that deck. In the centre of the picture is the 
main clectric switchboard, having two glass doors in 
front, one of which has been opened by a workman, who 
may be seen switching on the current to one of the great 
electric “circuits” of the ship. There are, of course, 


minor switchboard stations, at the extremities of the 
great circuits, which connect to the various groups of 





H.M.S. PRINCE GEORGE 


pumps are employed except on extraordinary occasions. 

The tunnel portions of the propeller shafts are of 
hollow steel, 143in. in diameter, and the stern portions 
of the same are also of hollow steel, 15$in. in diameter. 
The thrust block is of the Admiralty pattern, which has 
the block recessed to suit the collars. There are two 
propellers, with four blades each, the diameter of the 
propeller being 17ft. 6in., and the pitch 19ft. 9in. The 
total blade area in each propeller is 89 square feet. 
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compressing, 3 for dynamos, 3 for hydraulic pumping, 
12 for ventilating fans, 8 for forced-draught fans, 8' feed 
engines, 2 for auxiliary condensing, 3 for evaporating and 
distilling, 2 starting engines, 2 for turning the propelling 
engines, 4 for centrifugal pumps, 4 main fire engines, 
2 bilge engines, 1 for drain tank, 2 steering engines— main 
and auxiliary, 2 for coal hoisting, 2 for boat hoisting, 4 for 
ash hoisting, 4 hydraulic training engines, 6 hydraulic 


| bollard engines, two sets of main engines, indepen- 











TaBLE A, 
| Eight hours’ trial Four hours’ trial | Thirty hours’ trial with 
Particulars. with natural draught, 8th | with forced draught, lith | natural draught, 
| September. September. | 17th and 18th September. 
Forward Aft Forward Aft Forward Aft 
Draught of water ves eee tee cee ore eee) 24. Tin, | 25ft. 2in, | 24ft. Sin, | 25ft. din. | 24ft. Gin. 2ft. Oin. 
A ae eee Saar rane ey kee _ 150 *7 Ib. — | 152-31b. | _ 138 °6 lb. 
Starboard Port Starboard | Port | Starboard Port 
ae RO ee aay ae eee 25 7 25 5 264 | 23 27 9 27 6 
Revolutions per minute... ... 0 2.00 61. eee ee eee 96 ‘9 97 °3 101°56 =| 101°98 82-88 82°86 
Oey ae, dagis Ger. tae see Sd 48 -42 48 ‘01 53°1 54°71 32 “41 32°30 
Mean pressure 4 Intermediate .. ... .. .. « 24 60 25 *61 27°35 28°78 | 18-76 1901 
a ee 13°90 | 12°36 15 08 1423 8°56 8-74 
ee ? .-. 1520 | 1512 1746 1807 870 
Indicated horse-power < Intermediate 1679 «| ~=1756 1956 | 2067 109 | 1109 
MME acc cack Aus’ , sve ceee 2111 1886 2402 «| = _:2275 1112 1135 
Total indicated horse-power... 0.0 .-. ee eee oe 5310 5154 6104 | 6149 3077 3108 
Collective indicated horse power... 10,464 12,253 | 6185 
axe 1 ‘2in. nil 


Mean air pressure ... ... ... 
RGN OE WON NON aso ace sca ace. ets ey nes 
Coal consumption per indicated horse-power per hour 





There are eight single-ended cylindrical boilers, with 
return tubes, having a total heating surface of 24,400 square 
feet, and a total grate surface of 820 square feet. There 


0 ‘din. 
16 ‘52 by patent log 
2°30 Ib. 


18°3 by patent log =| 14°76 point to point 
= | 1°83 Ib. 


dently of 3 steam launches, with propelling engines, as well 
as auxiliary machinery on board, and a number of electric 
motors. Thus there are eighty-six scts of engines 
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altogether, not including the minor machinery just 
mentioned. 
STEERING GEAR. 


The steering engines are especially interesting, the gear | 


having been provided by the patentees, Messrs. Brown 
Brothers and Co., of Rosebank, Edinburgh, who have 
supplied us with the drawings from which the engra- 
vings on this page have been prepared. Three 
alternative means of steering the ship are secured by the 
adoption of this gear, viz., by main and auxiliary engines, 
and by hand wheels. 

The distinguishing feature of this type of steering gear 
is that the main steering engine—which is the one nor- 
mally made use of—is placed upon the tiller direct, 
without the intervention of the usual gearing and screws, 
and revolves round with the tiller. Space is, therefore, 
much economised ; and by taking advantage of the lever- 
age due to the length of tiller, a comparatively small size 
of engines is all that is necessary for the work of steering 
the ship, besides also reducing to a large extent the other- 
wise heavy strains which exist on all ordinary gear. 

A friction brake of a novel description is provided, 
whereby the gear lets go the rudder when unduly stressed, 
and allows it of its own accord to return to the former 
position when the abnormal strain has gone. This | 
arrangement serves the purpose of the engaging and dis- | 
engaging clutch by the simple screwing of a handle, 
thereby doing away with the necessity for awkward jaw | 
clutches, or the shipping of bolts or pins. 


—= 


engines bring the rudder back toits former position. The Four telemotors are fitted on the Prince George ; one 
engines are of two-cylindered type, with a circular valve | on the navigating bridge, one in the forward conning 
box upon the top. _ tower, one in the aft conning tower, and one on the lenses 

For the purpose of oiling the bearings, joints, and various | deck forward. A mechanical steering station is also 
working parts, an oil-tight casing encloses the steering | fitted in the steering compartment aft. From each of the 
engines, and two tiny brass valveless pumps at the bottom | telemotors independent lines of tubes are led through the 
of the casing worked from the excentric rods afford a best protected parts of the vessel to a set of “ change 
copious and duly distributed supply of the lubricant. The cocks” situated in} the steering compartment. These 
casing has plate glass fitted into the sides, so that all move- | cocks communicate with two pipes leading to the ends 
ments of the engines can be observed by means of twoin- | of the motor cylinder, which actuates the valve gear 
candescent burners which are close at hand, and the oil of both main and auxiliary engines. By means of 
cannot splash about, but it is pumped up into alittle tank | these change cocks, any of the telemotors can be con. 
over the engines, descending by gravity to the several nected up with the motor cylinder actuating the valye 
bearings, and thence to the pumps. Effective lubrication gear; or vice versd, in case of damage, the disabled 
is, of course, all-important to steering engines. telemotor can be at once shut out from the system, 

The auxiliary steering engines are practically a counter- This being done, the steering of the ship can be executed 
part of the main engines, except that they are a little | as before the accident. Arrangements are also made go 
more powerful, in order to correspond to their greater | that, after repair, the disabled telemotor can resume 
distance from the work tobe done. Their position is, how- | work without interrupting the others. Both telemotor 
ever, quite different to that of the others. They are secured | and tubes are filled with a mixture of glycerine and watey 
to the deck, and by means of gearing, a pitch chain is | to prevent the chance of freezing. The turning trials of 
engaged, which passes round the segmental rack on the the Prince George with these steering engines were highly 


| deck, the ends of which are attached to the end of the | satisfactory. 


tiller. By means of the above-mentioned internal ex-| Together with the steering gear another advance has 
panding clutch or brake arrangement, which is precisely been effected in this vessel, viz., in the helm signals and 
similar in both main and anxiliary engines, the change | rudder indicator apparatus. These are specialities of 
from main to auxiliary gear can be effected in the space | the same firm. In principle, a telemotor has been 
of one minute, no matter in what position the rudder may | practically applied to work the rudder indicator and helm 
be, which in the case of damage to either one or other of | signals, the transmission being by the agency of similar 
the gears, would be of the utmost importance at a critical water tubes and cylinders ; the only difference being that 
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Let us glance at the engraving of the general elevation, as 
well as atthe plan. To enable the main steering engine to 
be placed in a position where it would work clear of the 
ship’s frames, connecting-rods had to be employed to 
connect the rudder cross-head with the tiller. The tiller 
turns upon a “dummy” rudder head, and the cross- | 
head upon this is attached by the connecting-rods to the 
cross-head upon the true rudder head. The first 
mentioned cross-head is made a little longer than the 
other—as seen in the engraving—hence a slight move- 
ment of the tiller imparts a greater movement to the 
true rudder head, and a correspondingly greater angle to 
the rudder. At the forward extremity of the tiller is a 
double jaw fitted with bearings and carrying between the | 
jaws a vertically disposed pinion which engages with a 
toothed quadrant or sweep securely bolted to the deck. 

The steering engine and reversing valve, which are 
carried on the tiller, receive and exhaust their steam 
through the hollow trunnions mounted on the axis of 
the tiller. Motion is communicated to the pinion through | 
the intervention of the above-mentioned expanding friction | 
clutch, which is lined with a ring of elm wood and engages | 
the worm wheel. This wheel is driven by the worm, 
which, in turn, is driven direct by the steering engines. | 
The worm is curved to the pitch line of the worm wheel, | 
so that all the teeth are fully engaged. The clutch is ex- | 
panded by turning a handle, and, by so doing, the steer- | 
ing engine is engaged or disengaged according to the | 
direction in which the handle is turned. In practice it 
is usual to expand this clutch sufficiently tight to put the | 
rudder hard over at the full speed trial of the vessel. As | 
a heavy sea strikes the helm, the clutch immediately | 
slips, allowing the rudder to move out of position, but, | 
by that act, the steam reversing valve is opened, and the 








| struction, the piston of which is moved up or down under 
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moment. The hand-gear needs little or no explana- | instead of the steersman supplying the motive power as 
tion. Its working can be seen from the drawing of the in the former case, the driving effort is now supplied by 
engines. the rudder head actuated by the steering engines. This 


has been effected by bolting a segmental pinion to the 
cation whereby the control of the steering gear is main- | rudder stock, the teeth of which gear with a rack which 
tained from the various steering stations. This is done | is the prolongation of the piston-rod of the transmitting 
by means of a“ telemotor” constructed by the same firm, | cylinder of the telemotor. A similar arrangement exists 
which we illustrate on page 629. This instrument | 

consists essentially of a hydraulic pump of special con- } 
| 


The second notable feature of this gear is the communi- | 
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the control of a small steering wheel attached. Leather 
cups are placed on each side of the piston, which prevent 
the water passing through. They are of this shape :— 
From the top and bottom 
of the cylinder proceed two 
i copper pipes in connection 
OUTSI0E with a similar motor cylin- 
der aft. By moving the 
small steering wheel ,in 
either direction, similar motion is imparted to the piston of 
the motor cylinder aft, which in turn moves the steam | 
steering valve and the tiller naturally follows. This move- 
ment also compresses in either direction a pair of special | 
springs, shown just above the main steering engine in the 
engraving. When the wheel is pulled hard over, and it 
is necessary to steady the ship, it is only necessary to | 
“let go” and the spring’s action will cause the whole 
gear to travel to the midship line. These springs per- 
form another important function, viz., any tendency of | 
the telemotor to get out of correspondence with the | 
motor cylinder aft is corrected by a communication being with another motor cylinder in the engine-room amid- 
opened between both ends of the cylinder every time the ships, by which a vertical shaft is made to revolve and 
wheel is moved from port or starboard, thus allowing the | drive the drums round which the ropes for working the 
springs to bring the rudder to mid-gear. semaphores are coiled. From the same shaft, by means 








one 
ling 
Wer 
also 
the 
the 
age 
ese 
nds 


ear 


on- 
lve 
led 
m. 
ed 
80 
ne 
or 
er 
of 
ly 


as 
id 
of 


m 
ir 
ut 


Dec. 18, 1896. 








THE ENGINEER 





629 





—> 





—— 


of gearing, the rudder indicator pointer is worked, the 
indications of which give the readings of the rudder to 
half 2 degree of accuracy. The semaphores, as sketched 
below, show the various positions of the helm, whether 
towards the port or starboard. ‘The dangers of this 
phase of the telemotor getting out of adjustment are 
overcome by the use of the compensating spring already 
explained in connection with the telemotor proper. 
Another feature of great importance for many reasons, 
in the auxiliary machinery of the Prince George, is 
the fresh water distilling apparatus, to supply drinking 
water for the officers and crew, and to provide fresh feed 
inake-up water for the boilers, which has been furnished by 
Messrs. Caird and Rayner, Commercial-road, London, FE. 
It is practically the same as that supplied to the P. and O. 
ship India, and illustrated in our issue for December 5th last. 
It consists of two of their automatic evaporators, two 
condensers for drinking water, and two triple pumps. 
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“Tue Exoneer” 


MESSRS. BROWN BROTHERS' TELEMOTOR 


Each evaporator can produce 280 gallons per hour of 
fresh feed make-up water, which is condensed from the 
‘gained steam” in the auxiliary condensers when 
‘worked simple”; that is, each having steam at boiler 
pressure admitted to the coils, making a total capacity 
for the two evaporators of 560 gallons per hour. The 
evaporators are also arranged so that they may be 
‘* worked compound,” or double effect, boiler steam being | 
used in the coils of No. 1 evaporator, and the steam | 
generated in No. 1 being led to the coils of No. 2; the 
drain from tle coils, with the vapour produced in No. 2, 
forming, when condensed, the “gained” fresh water for 
feed make-up or for drinking purposes. The capacity of 
the evaporators ‘‘ worked compound” is equal to 450 
gallons per hour, the efficiency being 1 gallon of ‘‘ gained 
water” for each 0°65 gallons of boiler feed water used as 
steam. In “simple working” the efficiency is 1 gallon 
of ‘‘ gained water” for each 1°04 gallons of boiler feed, 
The evaporators consist of vertical wrought iron cylinders. 
fitted at their lower part with a gun-metal casting, this 


y 
WY 
telemotor. 





forming the doorway for the insertion of the heating coils, 
which are secured to the gun-metal door, 

The coils are horizontal helices of seamless copper 
tube, connected at their outer ends to the door, and at 
their inner ends to gun-metal connections by strong gun- 
metal unions, which form perfectly tight metallic joints. 
Co-incident ports or passages are formed in the flanges of 
the door and in the centre connections of the vessel, so that 
when the dooris jointed in position, these form acontinuous 
passage. Steam is then admitted to the outer end of the 
uppermost coil, which it traverses to the centre, and is 
then led down to the second coil and back to the door, 
and so on, the steam traversing the whole length of all 
the coils before leaving as drain water. 

The arrangement of the coils is very convenient, and 
does not necessitate the removal of any mountings when 
withdrawing the tubes for cleaning or otherwise. Indeed, 
the special form of the coils themselves causes them to 
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be self-cleaning, as the variations of temperature tend to 
alter their shape, and to crack off any scale that may be 
deposited. Hand holes are provided at the bottom of the 
evaporator for the easy removal of scale, and a special 
handling gear is fitted for the easy removal of the door 
with coils attached when this is found necessary. The 
engraving shows this very clearly. The water level in 
the evaporators is automatically controlled by a special 
arrangement of float and feed valves, contained in a chest 
at one side of the evaporator. Special provision is made 
to prevent the possibility of priming. 

The distilling condensers are each capable of condensing 
100 gallons per hour. They consist of wrought iron 
galvanised shells, with gun-metal tube plates and domes. 
A series of tinned copper coils is contained in both the 
upper and lower parts, which are connected at the middle 
by a distance piece of cast iron having free passages for 
the circulating sea water. The whole stands on a cast 
iron base. The circulating water is introduced at the side 





in the centre connection, and up through the upper half 
leaving by the centre branch on the dome. The vapour 
from the evaporators enters the dome by the side branch, 
and passes down through the series of coils, where it is 
condensed, and then through the coils in the lower 
portion, where it is cooled, and leaves the distiller by 
the branch upon the receiver at a temperature of only 
about 6 deg. above that of the ingoing circulating sea 
water. The coils are secured on the tube plates by 
patent metallic joints, no paint or any other substance 
being required to make a tight joint. 

The pumps consist of two triple sets, each set contain- 
ing three pumps worked by one steam cylinder. The 
centre pump is double acting, and circulates the cooling 
water through the distillers, and feeds the evaporators 
when ‘ worked simple” at low-pressure, a loaded valve 
on the discharge from the distillers giving the necessary 
pressure. One side pump is arranged to pump the dis- 
tilled water into the ship’s tanks, and the other to pump 
out a definite quantity of brine from the evaporators. A 
separate feed pump is also provided for feeding No. 1 
evaporator, when worked at high pressure for compound 
working. The evaporators are lagged with felt and 
planished sheet steel, screwed by brass bands. 

This apparatus is of the greatest importance as enabling 
battleships to remain at sea without requiring to 
replenish their supplies of fresh water, so that they 
are now practically independent of the shore in this 
respect, so long as their coal supply lasts. Several 
of the ships of the Channel fleet, with apparatus such 
as that fitted to the Prince George, did not take from 
the shore a drop of water for a period of fully seven 
or eight months, being able to condense sufficient water, 
not only for the boilers, but for their crews of about 750 
men. This gives some idea of the efficiency of the appa- 
ratus as furnished and fitted to these battleships. We 
shall give later on further matter in regard to this 
distilling machinery. 


ACCOMMODATION AND BERTHING. 


As these are matters in which the general public is 
specially interested, we dealrather fully withthem. The 
Prince George has been commissioned with a complement 
of 758 officers and men, but accommodation actually 
exists on board for 850. There are quarters for an 
admiral on the main deck aft, with gallery walk outside. 
He has here two large saloons for sitting and dining in, 
warmed with handsome tiled stoves, and two sleeping 
cabins; all elegantly furnished with polished mahogany 
tables, lounges, arm-chairs, book-cases, &c., and lighted 
with twenty-three incandescent electric lamps. To 
remind him of the serious character of his duties on 
board, two 12-pounder quick-firing guns flank his quarters 
on either beam. On the upper deck, below the boat 
deck upon the starboard side, he has also a day cabin, in 
view of the fact that when the ship is steaming at high 
speed the vibration in his sleeping berths on the main 
deck is excessive. This day-room is a snug little place; 
it has a table, desk, easy-chair, and bunk for sleeping, 
has plenty of windows, and at night is illuminated by 
three electric lamps, whilst its claret-coloured curtains 
look warm and comfortable. 

On the opposite side of the upper deck aft, still under 
the boat deck, are the somewhat diminutive quarters 
appropriated to the flag captain. We say advisedly 
appropriated, for, of course, in the event of the Prince 
George not being employed for flag purposes—an unlikely 
contingency, nevertheless—the admiral’s quarters would 
be taken by the captain. The flag captain’s quarters 
proper then consist of two small cabins, the larger being 
furnished with comfortable lounge, round table, desk, 
chairs, and stove, hung also with claret-coloured curtains. 
Its six windows and three lamps should make it a bright 
little nest, both by day and night—for a captain of 
moderate size. The sleeping cabin is only fitted with 
one bunk, so the captain has no room for a possible 
guest. 

The ward-room is upon the main deck, forward of the 
admiral’s apartments. It is a handsome room, well 
warmed with an excellent stove, and lighted both by 
skylights and ports, whilst at night it is brilliant with 
twelve electric lamps. In addition to dining table and 
sideboards, there is an ample instalment of book-cases, 
lockers, writing and other tables, all of polished 
mahogany or walnut, and comfortable arm - chairs. 
Nevertheless, when filled with its complement of thirty 
or forty officers, we should say that there will be little 
superfluous elbow-room. In vessels of earlier type, such 
as the Superb and Alexandra, the accommodation aft 
was so spacious that the ward-room was more like the 
nave of a cathedral than anything else with which we can 
compare it. But the recent battleships fine off so much 
toward their sterns that the space to be utilised is very 
limited. 

The other accessories of the admiral’s quarters are also 
upon the main deck aft, as well as the cabins for the 
senior officers on board, which are carried along the 
sides of the ship, nearly as far as the between deck case- 
mates upon either beam. Beyond them are racks for 
rifles. The remainder of the officers’ cabins and the gun- 
room are upon the middle deck aft, the latter being upon 
the port side. An engraving of itappears on page 630, show- 
ing a very large dining table, with comfortable cushioned 
seats around it, but a rather small book-case; a plain 
indication that—according to a midshipman’s point of 
view—food for the mind is of less importance than food 
for the body. Nevertheless it was in the gun-room that 
men like Nelson and Collingwood received those instincts 
which were to carry them eventually to a Nile and to a 
Trafalgar. Here we observe that polished oak instead of 
mahogany is characteristic of the furniture, also symbolic, 
we hope, of the quality of the lads who will occupy the 
apartment. There is plenty of light and warmth both 
for day and night, three ports and lamps being in evidence, 
as well asagood stove. Asa set off against the small book- 





of the lower part, and passes upwards through the passages 


case there is, however, on the Prince George quite a fresh 
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feature of midshipman’s accommodation ; this is a study 
upon the main deck, on the starboard side. It is a most 
scholastic-looking establishment, with severely plain 
tables of formidable dimensions and seats, though the 
latter are cushioned out of regard to the comfort of the 
mids. A black-board, desks, and chart cases are allur- 
ingly displayed for the attraction of those inclined for 
knowledge, whilst deck 
lights and ports, with 
three incandescent lamps 
for those who “ burn the 
midnight oil,” complete 
the equipment. 

Many other special ac- 
cessories of accommoda- 
tion for officers and war- 
rant officers are to be 
found on bcard. Thes: 
are all excellently though ; 
out, and the most has 
been made of the small 
space at the disposal of 
the chief constructor. The 
engineers have a bright 
little office on the main 
deck; but, considering 
the immense importance 
of the position of these 
officers on board, the 
accommodation is rather 
cramped. Even the ser- 
geant of marines has a 
nice snug little parti- 
tioned-off space, with red 
curtains round the top, 
on the main deck, having 
his own special electric 
lamp, lockers, table, &c. 
ke. We shall give a 
sketch of the chief engi- 
neer’s cabin hereafter. 
It is a tiny little spot, 
with a terrible bite taken 
out of it by the presence 
of a large water tank. 
The available floor space, 
after deducting the 
amount occupied by fur- 
niture, &c., is about 6ft. 
by 7ft. square. Not too 
much for the man who 
is practically the brains of the enorme'ss volume of 
machinery on board. The cooking accommodation 
for the officers on board is in a galley on the main 
deck, aft of that for the crew. It is a well-arranged 
stove, constructed for a complement of sixty or seventy 
officers, by Moorwood Sons and Co., of Sheffield. 

The arrangements for sick on board are capital. The 
great sheer of the vessel forward raises the height of the 
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THE SICK _BAY 


upper deck at the forecastle, as before remarked, fully | 


12ft. above the main deck, and advantage is taken of this 
circumstance to form a splendid sick bay forward on the 
port side, an illustration of which is engraved above. 
It almost makes one wish to be a patient, to see the 
comforts provided for invalids. Here are eight comfort- 
able looking cots, with neat curtains to isolate the occu- 





| water tank for drinking purposes. 
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in the event of a naval action it may be utilised for 
operating—a grim purpose. An excellent bath with hot 
and cold water laid on occupies one side, with a separate 
Capital lockers for 
stores and clothing, writing table and. wash-stand, with 
special cooking stove and utensils, complete the series of 
equipment. The sick bay is bright and cheerful, with 
plenty of ports, and at night 
it is lighted with nine electric 
lamps. The engraving shows 
all these arrangements, and 
gives a most attractive view 
of this exceptional apart- 
ment for the poor sick 
bluejacket, artificer, or ma- 
rine. Beyond the sick bay 
is a remarkable room 
stocked with diving gear of 
every description, and on the 
opposite side that most use- 
ful institution the dry can- 
teen, where the handy sailor 











SIX-INCH GUN, HOUSING GEAR 


pants, swinging in pairs, one below. another, whilst a 


can provide himself with a 
thousand of the odds and 
ends of life’s comforts. A 
naval or marine canteen is a 
very different establishment 
to that ordinarily provided 
for the army, where very in- 
different goods are sometimes 
sold, and there is absolutely 
no selection. 

The accommodation for 
the crew is better, relatively, 
than that for the majority 
of the officers. There is 
good berthing all along the 
main deck, in the spaces 
between the casemates for 
the 6in. guns, and rows of 
ordinary hinged mess tables 
are hooked up to the deck 
above in readiness for the 
crews’ dinners and breakfasts 
when required, their simple 
mess utensils being provided 
in hanging racks. The cable 
mess deck forward in the 
peak is a fine lofty apart- 
ment, and lighted with 
plenty of circular ports, 
though the huge chain cables passing through it en 





ninth is strapped against the ship’s side in readiness for ; rowte to the vast chain lockers below the middle deck do 


the use of an attendant. There are also arrangements 
for swinging seventeen hammocks from hammock-irons, in 
view of more sick requiring to be berthed. A,long mess 
table, with comfortable cushioned seats on either side, is 
provided for patients. We must overlook the fact that 
it is hinged at one end and has racks beneath, so that 





not increase its air of comfort. Here are to be seen the 
enormous “clips” which restrain the chain cables of the 
sheet anchors, in the event of their being pulled through 
the ‘“cable-stops” on the forecastle. They are like 
the half of a gigantic pair of callipers. and nip the cable 
against the edge of the hawse-hole in the deck as it slips 
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through. They are worked by means of blocks and 
tackling passing through great shackles attached to the 
bulkhead. 


THE ARMAMENT.—61x. AND 12-POUNDER GUNS, 


All the Gin. guns on board the Prince George are of 
Elswick manufacture to Admiralty designs, except as 
If we were given our choice, we should certainly not regards the breech mechanism, which is an Elswick 


rifling, and to cause the gun to recoil in a straight line, 
Finally over the muzzle half of the A tube a chase hoop is 
shrunk on, and over the rear end of the jacket is 
screwed and contracted the breech ring, from the 


elect to make our berthing place in the fore peak, of | patent. These guns, of which we give a part sec- | lower side of which projects a stout arm to which the 


which an illustration will be given later on. 


The vortex tional drawing, are known as 6in. Mk ITI., and are of | piston-rod of the recoil cylinder is secured. The breech 
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of chain cables, bars, clips, restraining tackles, mess tables, wire construction. They are 40 calibres long, the total ; mechanism of these and the 12-pounder guns is of the 


hammock-irons, &c. &c., is better seen in the engraving 
than we could possibly describe it. A similar berthing 
space, only not quite so lofty, exists upon the middle 
deck forward, which is nearly as complicated a maelstrom 
of chain cables and other impedimenta as the one above. 
There is also a clearer berthing 
space aft of the latter upon the 
middle deck, nicely lighted with 
nine circular ports, and no less 
than nine incandescent burners 
at night. The cooking arrange- 
ments for the crew are upon the 
main deck, just aft of the funnel 
hatch. They are in a capacious 
galley, paved with neat encaus- 
tic tiles, containing a stove 
capable of cooking for 700 to 
850 men, also by Messrs. 
Moorwood and Co., of Sheffield, 
who make this feature their 
speciality. 

It will be observed that there 





is no means employed upon 
this battleship for warming, 
other than that of ordinary 
stoves. The reason for this is 
evident. Pipes leading from 
one compartment to another, 
if not fitted with valves or stop 
cocks, would be a continual 
source of danger. Another 
point is the absence of bath 
rooms for officers, only flat 
baths being supplied to the 
cabins. It is not quite easy 
to understand why, with all 
the means for water supply at 
their command, bathrooms 
should not be fitted by the con- 
structive department. 

We should not leave the 
subject of accommodation 
without a reference to the cells 
for prisoners, an engraving of 
one of which we give on page 
635. We are glad to see that 
a very limited number of these 
is found sufficient. The turn-up bedstead, stool, and 
tiny table can hardly be described as luxurious in their 
appointment; but it is satisfactory, at least, to notice 
that there is a scuttle which admits a certain amount of 
light; whilst the door is well ventilated with air-holes. 
Nevertheless, in spite of these ‘‘ home comforts,” one 
would prefer in general a less confined lodging. 








length from breech face to muzzle being 249}in. Broadly 
speaking, each gun consists of a long tube technically 
known as the A tube, or barrel bored out to exactly 6in. 
diameter for the greater part of its length, the chamber 
section being tapered to allow of the free removal of the 
































SIX-INCH QUICK-FIRE GUN MOUNTING 


brass cartridge case. On to the rear portion of this tube 
is contracted a second tube, and round this is tightly 
bound the steel wire or ribbon, the tension varying in 
successive layers, according to the principles formulated 
by Mr. Longridge. Over the wire is lightly contracted a 
jacket, on which are cut the steel keys designed to prevent 
any rotation of the gun by the inertia of the shell in the 


usual Elswick quick-fire pattern. The breech screw is 
made on the interrupted screw principle, a part of a 
turn being sufficient to unlock it. But it differs from 
the screws of other makers in having its front half 
steeply tapered, the interruptions on this part coming 
opposite the full thread on the parallel part; the pres- 
sure is thus very much more evenly distributed round the 
gun than in the case of a parallel screw. The taper is 
at the same time necessary to allow the action of the 
breech mechanism, as will be seen presently. This 
mechanism consists of a strong bronze carrier, hinged 
to the right side of the breech ring. It supports, on a 
large spiggot formed on its face, the breech screw. 
totating round the carrier hinge pin as a fulcrum is a 
long curved lever, which passes right across the breech 
of the gun when closed, and terminates in a handle. 
Attached at a point along this lever is a link, the other 
end of which is hinged to a block sliding in a guide cut 
in the carrier. Into this block fits a pin, secured at right 
angles to the rear face of the breech screw, and at some 
distance from its centre. Suppose now that the breech 
is closed ready for firing, the long lever and the link lie 
close against the breech screw, the sliding block being 
pushed to the limit of its stroke in the guide in the 
carrier. To open the breech the lever is pulled steadily 
backwards from the gun, just as if the breech were 
closed by a simple valve or door. This action puts a 
tension on the link, which in consequence draws the slide 
block towards the carrier hinge, and this movement must 
evidently cause the breech screw to receive a partial 
rotation through the medium of the pin in its face fitting 
into the block. The continuation of this movement of 
the hand lever after the unlocking action is complete 
causes the whole carrier to swing on its hinge, bringing 
the breech screw out with it. An examination of the 
breech mechanism shown on the drawing of the 
mounting will help to elucidate this description. It 
should be observed that, as the link and the lever lie in 
the same straight line when the breech is closed, the 
screw is very effectively locked. Into the centre of the 
breech screw, passing through the spigot, is inserted 
the striker, which is readily removable as a whole; it is 
cocked automatically by the hand lever, and only comes 
into action for either percussion or electric firing when 
the breech is completely closed. 

The breech mechanism of the 12-pounder gun is practi- 
cally the same design, only on a smaller scale; the gun 
itself consists of two hoops and a barrel; no wire enters 
into its construction. 

The same"principles which we are about to describe in 
connection with the 6in. mounting are followed in the 

| 12-pounder, except that the carriage has no shank, and 
that the pedestal is reduced practically to a simple plate 
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on which the circular base of the carriage rests. The 
cradle, too, is a gun-metal casting, including in it the 
recoil cylinder and spring box. There are no elevating 
and training gears, the lightness and balance of the 
mountings rendering them unnecessary. 

The ammunition for the 12-pounder quick-firing guns, 
of which there are sixteen on board, is raised from the 
magazines through several water-tight doors to a large 
distributing station on the middle deck. Here it is 
placed upon a large wooden table, and removed in 
gunny bags, each containing several projectiles, to the 
various hatches leading to the main and upper decks, by 
manual power. Thence it is whipped up with tackles 
and run off to the various gun positions. The rapidity 
with which the 12-pounder guns can be supplied with 
ammunition is entirely a question of smartness and 
discipline. The weight of the rounds is so small that 
they can be passed rapidly from hand to hand. Hence 


upper end by the broad gun-metal bush, and at its lower 
end resting on the balls. In the fork of the carriage 
arrangement is made to receive the trunnions of the 
cradle. Firmly bolted to the sides of the carriage 
are steel plate brackets for carrying the actuating mecha- 
nism and the platforms also in the upper deck mountings. 
The elevating and training operations are performed by 
the rotation of two hand wheels conveniently placed with 
regard to the shoulder-piece against which the firer leans. 
The training hand wheel is under his right hand, and 
revolves in a vertical plane nearly at right angles to the 
axis of the gun. It is connected with a rod 
which passes towards the top of the pedestal by 
gearing, where it terminates in a worm W gearing 
with the worm wheel edge of the pedestal bush 
described above. As this bush is firmly fixed, it is 
evident that the rotation of the worm will cause the whole 
mounting to revolve horizontally. The elevating hand 





the cylinder is filled with Rangcon oil. The springs 
normally hold the gun in the “ run out” position, and, conse- 
quently, the piston is kept close against the bottom of the 
cylinder. On firing, the pressure on the face of the breech 
screw drives the gun backwards ; this action compresses 
the springs and pulls the piston along the cylinder, and by 
this means the oil is forced through the narrow passage 
left between the valve keyand notch. By varying the aiea 
of this passage at every point, the friction of the flowing oil 
is made to control the energy of recoil, and to limit the 
motion to a length of 15in. or thereabouts. After the 
limit of recoil has been reached, the gun is immediately 
pushed back into the firing position by the springs, the 
action in this direction being controlled by the plunger 
and a small automatic valve. The action is almost tco 
rapid to be seen; and yet so nice are the calculations and 
adjustments that the mounting only receives a slight 
shock, mainly taken up by the bush in the pedestal. 





ARMSTRONG SIX-INCH QUICK-FIRE GUN AND UPPER DECK MOUNTING 


there is little difficulty to be apprehended in the supply 
of ammunition to gun positions of this nature. But it 
must be admitted that the method of bringing it to the 
guns is a little vague. 

SIX-INCH GUN MOUNTING. 

THE mountings for the 6in. II. gun are of Elswick 
design and manufacture. They are constructed almost 
entirely of forged steel, only the recoil cylinder and tank 
and the mechanism for training and elevating being made 
of gun-metal and bronze. Those for the upper deck guns 
and between-deck guns are very similar in construction, 
the main point of difference being in the shape of the 
shield, and the absence of a sighting platform, this being 
rendered unnecessary by the lowness of the B.D.—between- 
deck—mountings. The cradles complete are identically 
the same for both positions, and nearly all the details of 


| wheel E is under the control of the left hand. Elevation 


is produced by the revolution of a spur wheel M gearing 
with the teeth of a circular arc attached to the cradle. 
The connection between this spur wheel and the hand 
wheel is by a short train of wheels and a fric- 
tion gear consisting of several plates of gun-metal 
and steel, alternately placed and pressed firmly 
together. One set of plates is attached to the spindle 
of the hand wheel, the other to the spur wheel. The 
object of this arrangement is to allow the gun to move 
in a vertical plane without motion of the hand wheel, if 
for any reason it should be necessary todo so. It was, 
we understand, originally employed in Mr. Vavasseur’s 
mountings, to prevent any damage being caused by the 
muzzle of the gun, when at great elevation, recoiling 
against the top edge of the port, and has been main- 
tained subsequently as a safety gear, though it very 














To each side of the cradle is firmly bolted a steel 
bracket N, rising a few inches above the upper edge. 
These brackets support the sights, one on each side. The 
form of sight used is known as the “‘ bar and drum,” and is 
of Elswick design. It consists mainly of a round steel tube 
pivoted near its centre K to a bracket, attached to the 
sight brackets on the cradle; the pivot, of course, only 
allows the bar to move in a vertical plane. To the front 
end of this bar is attached the fore sight, and to the back 
end the rear sight and the adjusting are or scale Y. This 
latter is a steel piece in the form of a letter T, the vertical 
limb of the T being supposed long and curved at right 
angles to and towards the plane of the paper, and 
its lower end slightly inclined to the right; in the 
horizontal part the actual sight, or H, slides, being 
moved by a screw, and adjustment is thus made for 
the movement of the vessels and for the effect of wind 























the training, elevating, and sighting gear are perfectly 
interchangeable. A great variety of stores and spare 
parts is thus obviated, and the similarity of the cradles 
renders it possible to repair a mounting holding an impor- 
tant position from one less advantageously situated, or 
thrown out of action by some serious damage to the 
carriage or pedestal. This is a point on which the 
Elswick firm lay great stress, and in all mountings of 
their manufacture similarity of design is maintained as 
far as possible. 

The 6in. quick-fire mountings on board H.M.S. Prince 
Goats consist of a solid steel pedestal A, having a broad 
circular base bolted firmly to the packing or foundation 
ring, which is built into the structure of the vessel. In this 
pedestal is a vertical hole, bushed at the upper end with 
a gun-metal collar B (see page 632) extending laterally over 
the upper face of the pedestal, and having its periphery 
cut as a worm wheel. Within the pedestal at the bottom 
is a hardened-steel ring, on which rest a number of steel 
balls. On these balls rests a second steel plate, attached 
to the lower face of the shank of the carriage. The whole 
weight of the moving parts, gun, cradle, and carriage, is 
thus taken by a ball bearing, and training is rendered very 
easy. The gun carriage is a solid steel forked forging C; 
the shank passes into the pedestal, being supported at its 
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SIX-INCH MK. I! QUICK-FIRE GUN 


rarely comes into action. Normally the pressure between 
the plates is such as to make the connection practically 
rigid. 

The gun cradle D is formed by a steel plate bent into a 
half circle. On its lower outer side at its rear end is 
attached the recoil cylinder R (see page 682) of a high-class 
bronze, cast at Elswick, and on each side of this are placed 


the spring boxes. On the right side of the cradle is a gun- | 


metal oil tank in direct communication with the recoil 

cylinder, and on the left side is attached the elevating 

|are referred to above, and which is very prominent 

in the sketch on page 631 of the gun housing gear. 

| Within the cylinder is a piston having a very stout rod | 
| passing through a packed gland at the back end of the | 
| cylinder, on the end of the rod is a nut by which it is | 
| securely attached to a cross bar and to the breech ring 

| of the gun. To each end of the cross bar is also fastened | 
| a rod which passes through a helical spring lying in each | 
| spring box. Projecting from the centre of the solid 

| bottom of the recoil cylinder is a bronze rod, known. as | 
| the control plunger, which enters into an axial hole drilled | 
| into the stout piston-rod as into a sheath, but it is not a | 
| close fit. Out of the lower edge of the piston is cut a| 
| square notch, travelling over a ‘‘ valve key” of peculiar | 
shape lying on the lower side of the cylinder. In action 











The slight bend to the right is to allow for the “ drift’ 
or deviation of the shell caused by its rotation. Teeth 
are cut in the curved vertical stalk Y, and by means of 
a pinion and worm and a small hand wheel the sight can be 
moved to give the necessary angle of elevation. The 6in. 
guns of the Prince George have maximum angles of 
20 deg. elevation and 7 deg. depression. 

We ought, perhaps, to explain, for the benefit of our 
general readers, that the laying of a gun at sea is accom- 
plished by first estimating the distance of the target anc 
the necessary angle of elevation of the gun. The curved 
limb of the T of the sight bar is graduated in degrees and 
in yards range. When the firing angle of elevation is 
made known to the gunner, he sets his sight to this angle, 
and then elevates the gun till the sight is practically 
horizontal, and is bearing on the target; the gun has then 
assumed, it will be understood, the same angle of eleva- 
tion as that set on the sight. 

A pistol grip is used for firing these guns electrically, 
and a lanyard for percussion firing. The gun cannot be 
fired till the breech is fully closed, and unless the primer 
is in working order. An electric sounder, attached to the 
pistol grip P, and consisting simply of an armature beating 
on a magnet, tells audibly when the circuit is complete 
and the piece ready for firing. The batteries for firing, 
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and for lighting the electric night sights, are attached to | 
the mounting. The night sights consist of two tiny | 
electric lamps, one red and the other white, which slip | 
on over the day sights. 

Two forms of shields are used. That for the upper | 
deck guns has a circular front of 3}in. thick steel, and flat | 
wings of thinner material; it has also a roof of steel, | 
1}in. thick, slightly inclined, The between-deck mount- | 
ings—one of which is shown by the drawings on page 632, | 
and already described, being situate in an armoured | 
battery, are protected both above and at the sides. | 
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has been designed with a view to facilitating and cheapen- 
ing the re-lining of the gun, as the entire inner tube or a 
portion of it may be withdrawn at any time and replaced 
at comparatively slight expense, making the gun prac- 
tically as good as new. This same method of repair has 
been employed before, the inner tube or liner being made 
as a rule in two pieces; in the 13°5in. 69-ton Mk. I. gun, 
however, it was the full length, and not far short of that 
now used in the 12in. guns. The wire or ribbon used on 
these and on the 6in. gun is jin. wide by ‘06 thick, and 
its ultimate stren th per square inch of cross section lies 
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The shields, therefore, are of one thickness, and formed 
in a circular arc of about 240 deg. The gun in both 
cases projects through a port cut in the front of 
the shield, which is kept as small as compatible with 
the required elevation, by keeping the shield as close 
to the trunnions of the cradle as possible. The shields 
are attached to the mountings by bent steel stays or 
springs, which, giving under the blow, reduce the jar 
or damage done by a shot, and so prevent the full 
destructive force taking effect. Ports for the sights are 
also cut through the shields. 

Great care and attention has been paid to the balance 
of these mountings, the centre of gravity being kept 
directly over the centre pivot or tang of the forked 
carriage. The effort required for training and elevating 
is consequently very slight ; in fact, so small is the power 
required for training, that provision is made for throwing 
the training gear out of action, and the mount can then 
be readily rotated by a couple of men. A clamp through 
the pedestal bush holds it in any desired position. 

We illustrate on page 633 a gun and mounting, with 
shield removed, very similar to those placed on the upper 
deck of the Prince George. 


HOUSING GEAR, 


The housing gear, which we illustrate on page 631, is 
employed for lifting the gun and cradle out of the mount- 
ing to stow them in board when not. required for service 
whilst in port; but, indeed, these guns are generally 
housed inboard at sea andthe ports closed. On the side of 
the gun cradle will be noticed the trunnion block, 
a piece of steel fitting on to the trunnion. Attached 
to it will be seen a lever, which, being pulled down. 
turns an excentric key let into the trunnion block, 
which secures the latter in its place in the carriage. 
By this very simple contrivance the gun can be very 
rapidly removed from its mounting. Above the gun 
station is a strong steel rail supporting a trolley 
and a bent steel lever. From one end of the lever 
depends a claw which passes on to a formation on the 
breech ring of the gun. At the other end arrangement 
is made to make attachment with a lifting eye in the 
cradle.. By actuating a screw seen above the breech end 
of the gun, the weight of the gun is taken. Built-up | 
steel stools are placed to receive the gun, which is drawn 
backwards out of its mounting by geared chains attached 
to the trolley. 


THE MAIN ARMAMENT, 


The 12in. gun, two of which are situated in each 
barbette of H.M.S. Prince George and her sister ships, is 
known officially as Mk. VIII. Itis a 40-calibre gun, its 
full length being 445}in., or 87ft. 1fin., and it| 
weighs 46 tons. The entire gun from muzzle to| 


between 90 and 110 tons. It is wound on in a number of 
separate sets of layers, the tension varying between about 


30 tons and 60 tons per square inch, according to the posi- | 


tion of the layers. The actual weight of wire on each 12in. 
gun is approximately 12 tons, corresponding to a length 
of nearly 100 miles. The projectile fired weighs 850 lb., 
and the bursting shell is over 5ft. long. With the full 
charge of 1674 lb. of cordite, a muzzle velocity of 2400 
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| facture from Admiralty designs, and except the actual 
breech mechanism, the entire mounting was designed and 
| constructed by the celebrated northern firm. 

In the absence of scale drawings it is impossible to 
give a very accurate description of the mountings of these 
great guns, but we will draw attention to the salient fea- 
tures, and hope to give our readers a general idea of the 
working and construction of the principal parts. Turned 
on the jacket of the gun are projecting rings, which lie in 
grooves cut in the gun carriage proper. This gun carriage 
is a steel casting SS, page 636 ; to its lower part the forged 
steel recoil cylinder is secured; it rests on two faces or 
slides on the top of a long built-up girder known as the 
slide beam, which is supported between two heavy brac- 
kets M, bolted to the top of the turntable, and between 
which it can oscillate in a vertical plane to allow of eleva- 
| tion and depression. From the rear of the carriage within 
| the slide beam, directly below and parallel to the gun, 
| projects a long ram K, which passes into the running-out 
cylinder R, secured inside the rear end of the slide beam. 
| By admitting water under pressure into this cylinder, the 
| ram is pushed out, forcing the carriage and gun forward 
| to the “‘run-out-for-firing” position, when, it should be 
| observed, the centre of gravity of the gun and slide beam 
complete is approximately over the centre of the two 
brackets or trunnion bearings, so that the gun is easily 
elevated. To the centre of the front transom of the slide 
beam is attached the end of a piston-rod, passing through 
|a packed gland in the front of the recoil cylinder, and 
| terminating within it in a large piston P. In the edge of 
| this piston is cut a rectangular notch, sliding over a valve 
| key of peculiar shape. : : : 
| ‘The recoil cylinder is filled with oil, and when, on 
| firing, the gun and carriage recoil, it is drawn 
| backwards along its piston, the contained oil being forced 
through the contracting passage between the valve key 
land notch, thus bringing the gun to rest quietly in a 
distance of about 3ft. At the same time the running-out 
|ram is forced into its cylinder. To prepare for firing 
| again a lever on the side of the slide beam is pushed for- 
ward, and water under great pressure is allowed to enter 
the running-out cylinder, which, as we have said above, 
|returns the gun to the firing position. The gun is 
| then reloaded and the breech closed, and the gun 
| elevated to bear on the target. Elevation is produced by . 
| a piston moving in a horizontal hydraulic cylinder C 
| resting on a bracket within the fore part of the turntable 
| immediately under the gun, and connected by means of a 

rod and links with a bracket B bolted to the lower side of 
| the slide beam beneath the trunnions. The maximum 
| elevation and depression for these guns is 13 deg. and 
| 5 deg. respectively.. When at the former the gun is at 
| what is known as the “‘ fixed loading” angle, that is to say, 
| the guns can only then be loaded when lying exactly fore 
| and aft.. When placed, however, at an angle of 1 deg. 
| elevation they can be loaded at any point of the 240 deg. 
of training. The main pressure, supply, and exhaust for 
running in and out are connected with the slide by knee- 
| jointed pipes. We may mention here that the hydraulic 

supply to all parts in the turntable is duplicated in the 
| most elaborate fashion, and the parts as far as possible 
| isolated, so that not only is the chance of any mechanism 

being thrown out of use minimised, but the arrest of one 
part does not prevent 
the others from work- 
ing. The maze of pipes, 
cocks, valves, and con- 
nection under the turn- 
table floor can be better 
imagined than described. 
There is also an auxi- 
liary hand and electric 
pump for elevating. 

Two hydraulic ram- 
mersare used for loading 
each gun, one being in- 
clined to suit the fixed 
loading ‘position and 
secured to the deck, 
whilst the second, for 
‘all-round loading,” is 
attached to a floor form- 
ing part of and rotating 
with the turntable. 

This latter rammer is 
of the four-throw type, 
that is. to say, it is 
formed of four telescopic 
parts fitting into an 
external chamber: Three 
parts are tubes with a 
small annular piston 
outside each, but the 
innermost one which 
carries the actual ram- 
mer head is a rod, and 
has a solid piston. Pres- 
sure being admitted 
into the chamber be- 
hind these, it is obvious 
that they will at first all 
move together, but as 
the outermost comes to 
the end of its stroke, 
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and is stopped against 
the gland, the others 
move forward, and each 
inturn proceeds without 
the others. The two 


breech is wound with wire, and the outer course | foot-seconds is obtained, the muzzle energy reaching 738 , outer tubes are used for moving the loading bogie 
over the wire is composed of two tubes only, that | foot-tons per ton of gun, a figure far exceeding anything | up to the breech of the gun and. the other two for 


over the chase portion being considerably longer than 
half the length of the gun. A short screwed hoop makes 
the connection between these two where there ends abut. 
A notable feature is the double barrel consisting of two 
concentric tubes, the inner one fitting exactly throughout 
its entire length into the outer one. This arrangement 


before obtained with large ordnance, corresponding to a 
perforation of wrought iron by Krupp’s formula of nearly 
81}in. at 2000 yards. These guns can be fired from the 
fixed loading position at the rate of four rounds in five 
minutes, which is nearly double that of the guns of the 
Royal Sovereign class. The guns are of Elswick manu- 





| pushing the projectile or charge off the tray into the 
chamber. A lever which moves in the same direction as 
the rammer head works the water supply valve... When 
|inclined forward pressure enters the chamber, when 
| pulled back the pressure is exerted on the small annular 
| piston and the rammer closes, the innermost section 









































































































636 


being, it will be understood, in this case first to move. 

This is the rammer for the upper loading station; 
a similar rammer, but of only three-throw, is used 
for the lower position. Attached to one of the moving 
parts of each rammer is a construction running on 
rails or rollers, known as the loading bogie ; its oflice is 
to carry the shell or powder up to the breech of the gun, 
from whence it is pushed into position by the rammer 
head. Its fore part consists of a light tray, which, 


lying over the screw within the breech, makes a | 
charge to | 


smooth surface for the projectile or 
slide along. The shells for the upper loading station are 
carried within the shield, and when it is desired to load at 
this angle, one of them is lifted on to the loading bogie, 
carried forward by the first extension of the rammer, and 
by its later movement rammed into the gun, then the charge 
which has come up from the magazine by the central or 
axial hoist is passed through the door between the guns, 
hoisted on to the bogie and loaded in the same manner as 
the shell. A large indicating dial, actuated from the 
rammer head, shows when the shot and charge are right 
home. But in loading at the other angle, first the shell 
and then the charge, both ascending together by the hoist, 
roll out when the door in the side casing of the hoist is 
opened, directly on to the bogie, and are immediately 
pushed forward successively into the gun, the action in 
this case being entirely automatic, all that the operator 
is required to do is to move certain levers—to this we 
shall revert presently in describing the hoists. And here 
it may be as well to remark that the movement of all 
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ting gear of the 6in. guns. These brakes are necessary, 
as the worm being non-reversible, the firing of one gun 
would produce a destructive strain if no motion was 
allowed to take place. The brakes here are exactly 
similar to those higher up in the shaft in connection with 
the hydraulic engines. By a carefully designed system 
of coupling, it is possible to use any one section of the 
hand or hydraulic training gear independently of the 
other, but of course at a greatly reduced speed. 


HOISTS, 

There are two hoists by which ammunition is raised 
from the shell-rooms for use in the 12in. guns. One is 
known as the axial hoist, because it descends vertically 
from the centre of the turntable. It is used for the 
charge only, which is received through a horizontal door 
placed on the great girder between the guns. The hoist 
is an Elswick patent, and is of an exceptionally neat 
design ; it is continuous in its action, a cage containing a 
charge being on the ascent whilst an empty cage is going 
down ; the cages, or rather the trolleys which carry them, 
are guided by gun-metal rails bolted to the inside of the 
trunk casing. These rails are laid just like the loop in a 
tramway line, with a straight extension at either end. 
The two cages are attached to a wire cord which may be 
called endless, as the two ends of it pass on to the same 
hoist drum, one end being always unwinding whilst the 
other is being coiled up. The ascending and descending 
cages pass each other on the loop. Each cage, which 
consists of a long tube open at the top end and closed 


























TWELVE-INCH GUN—ELEVATING AND RECOIL GEAR 


levers in connection with hydraulic work corresponds 
with the motion obtained. For example, the lever em- 
ployed to actuate the rammer is moved in a direction the 
same as, and parallel to, the direction of motion of the 
rammer head, so with the elevating, running in and out 
gear, Xe. 

Before quitting this part of our subject, a few words 
should be said about the excellent breech mechanism 
designed and constructed by the Admiralty for these 
guns. It is of the interrupted parallel screw type, the 
breech screw being supported in an hinged carrier ring. 
The first effect of the rotation of the actuating hand 
wheel is to cause a partial rotation of the screw, the 
second to withdraw it in a line with the gun, and the 
third to swing it round to one side, leaving the breech 
open for loading. In the absence of drawings, it would 
be hopeless to attempt a more minute description of this 
mechanism. It is justly considered the most satisfactory | 
design yet produced by the Admiralty. The same com- 
plete operation can be performed automatically by the 
no mechanism supplied by Sir William Armstrong | 
an 0. | 

The two 12in. guns in each barbette, of course, train | 
simultaneously, the turntable and shield moving with | 
them. The turntable is placed completely within the heavily | 
armoured barbette. It rests on a live roller ring, and is | 
rotated by two pinions on vertical shafts, gearing with 
a rack attached to the lower part of its periphery. The 
entire mechanism for actuating the guns, except as far as 
regards training, is situated within this turntable, well 


protected above by the stout shield, and all round by | 
The water pressure supply passes | 


the barbette armour. 
through two horizontal knee-jointed pipes, which serve also 
for exhaust through annular spaces formed in them. The 
hydraulic training engines 


of which supports the lower roller path. A bevel 
pinion on the shafts of each engine gears with a 
large wheel on the vertical shaft, to the top of 
which is keyed the training pinion. There are two 
three-throw single-action hydraulic engines to each 
turntable, each capable of developing 16 actual horse- 


power, running at a speed sufficient to train the guns | 
| scribed above, and are rammed intothe gun. Each hoistis 


through the full angle of 240 deg. in forty seconds. 
A very powerful automatic brake is a feature of these 
engines. 
supplying pressure to the engines is closed. Its object 
is to bring the heavy rotating mass quickly to rest. It 


will be observed that as each gun is situated some dis- | 


tance from the centre of the turntable, the force of 
recoil when one gun is fired alone, tends to cause a 
rotation of the table. This rotation is minimised by 
this powerful brake, and by the non-reversibility of the 
training engines. 

On the lower deck of the circular bulkhead, but still 
within the barbette armour, is placed the hand and 
electric training gear. The hand gear is actuated by | 
about thirty men acting on three sets of crank handles. 
These cranks, by means of spur wheels, drive a horizontal | 
shaft, to which are keyed two worms working in two large 
worm wheels attached to the same vertical shaft driven | 
bytheengines. Theactionisobvious. The auxiliary electric | 
gear drives through the same medium. Within the large | 
worm wheel are placed a number of steel and gun-metal | 
cee pressed very strongly together, and forming a 
brake in the same manner as described under the eleva- 


| gear, to be actuated by several men, works on to the 


| hoist before the ammunition door is shut. As no exposed 


are placed on a floor, | 
or partial floor, within the circular bulkhead, the wall | 


| doors, which are kept shut by the wall of the trunk. 
| When acage reaches the top it comes opposite a door in 
| the side of the casing, and on this door being opened the 
inner doors are released, and the shot first, and at a later 


It comes into action immediately the valve | 


| alternative gear in case the normal gear breaks down. 


| trunk opening into the handing-room straightinto the cage. 








at the bottom, made of Muntz metal corrugated sheet, 
is hinged by its base to the little trolley referred to above, 
and when it reaches the bottom of the ammunition trunk 
it falls over at an angle into a chamber in the side of the 
trunk ; a trap in the top of this chamber being raised, the 
mouth of the cage is exposed, and into it a fresh charge is 
dropped. A hand lever then returns the cage to its 
vertical position, the door is closed, and the hoist engine 
re-started. This engine is a small three-cylinder, Brother- 
hood type, hydraulic motor. It makes about 350 revolu- 
tions a minute, has a stroke of 2in. and plungers each of 
one square inch area, and raises a charge from top to 
bottom in about twelve seconds. The engine is connected 
by afew spur wheels with the hoist drum, and a hand 


same drum, but is thrown out bya clutch. By a very 
ingenious locking gear it is impossible to put the hand 
power in gear when the hydraulic is in, or to start the 


steel is allowed to be present in the powder magazines, 
all the mechanism in connection with these hoists is made 
of gun-metal or bronze ; the trunk itself is the only thing 
of steel. 

The main ammunition hoists are situated outside the 
| barbettes just to the rear of the great guns. A rect- 
angular trunk or casing of sheet steel descends from just 
| below the extended floor of the hood to the shell room floor. 
| It is divided axially with the ship into two compartments 
| by a steel diaphragm. In each compartment works a 
| hoist serving one of the guns. The hoist consists of a 
cage made of bent steel and bronze plate, divided into an 
upper and lower compartment, both compartments 
being inclined with regard to the water-line at an angle of 
| 13} deg., being the maximum angle of elevation of the 
12in. guns, and the angle at which they are loaded when 
supplied by these hoists. In the upper compartment of 
the cage is placed the shell, in the lower the charge. 
Both projectile and charge are kept in place by hanging 


period the charge, roll out on to the loading bogie de- 


worked by an independent hydraulic cylinder in the usual 
way, the ratio being 6 to 1. Wire rope is used. An 
hydraulic bollard is placed at the top of the trunk as an 


We must now return to the 12in. shell-room to see 
how the shell is put into the hoist. The charge, it may 
at once be stated, is passed endways through a door in the 


The 12in. shells are stowed away in bays on the right 
and left side of the shell-room. Over these bays are rails 
on which run little trolleys or slippers. A bight in a 
wire rope hangs down between twopulleys in each slipper 
and carries a weighted hook. One end of the same rope 
is made fast at oneend of the rail, the other passes 
to the hydraulic lifting cylinder. By this arrangement it 
will be seen that the hook can be raised or lowered at any 
position in which the slipper may be, so that a shell may 
be picked out of any bay by means of a steel band strop, 
and transported along the room. Two hydraulic cylinders 
acting on a wire rope which is fastened to the slipper are 
used for transporting the shell, but an alternative gear 
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and transporting. The main ammunition trunk descends, 
as we have said, into the centre of the shell-room. The 
shelis then, from either side of the room, have to be carried 
to the centre and pushed endways through doors into the 
hoist cage. For doing this there runs right across the 
shell-room, close behind the trunk, a line of rails on which 
are two bogies worked by telescopic hydraulic cylinder, 
Each bogie can move from one side of the room up to a 
position opposite doors supplying both right and left cages 
in the hoist. Inits side position each bogie comes imc. 
diately under the shell-lifting rail, so that the projectile 
is lowered quickly and easily on to it, and immediately 
carried to the centre position; the trunk door is then 
opened, and a rammer pressing on the base of the shot 
pushes it right on to the tray, the door is closed, and the 
hoist ascends with its charge for the gun. Each bogie, 
it should be mentioned, can carry two shells, so that sup- 
posing one side of the shell room was thrown out of work, 
the guns could be supplied rapidly from the other side. 
A carefully contrived cut-off gear stops the bogies in the 
right place for ramming, prevents the door being opened 
or closed at the wrong time, and the hoist being raised 
before the door is closed. 

We have now, we hope, given our readers a fair notion 
how the great guns are supplied with ammunition, and 
we must now say a few words about the working of these 
guns, though we fear that it will be impossible to give 
more than the most general description of the intricate 
mechanism by which they are sighted, fired, and con- 
trolled by the movement of a few handles and levers. 
First of all, as regards the sighting gear. The fore sight 
is a fixture, which rises through the roof of the shield or 
hood. The rear sight is a long vertical rod with a cross 
bar, and an H sliding transversely for making speed, 
drift, and wind allowances; it is just outside of the 
window, in the armoured hood on top of the shield. The 
upper part of this rod can be raised or lowered by the 
gunner, the height of the H above a datum mark which 
corresponds to the gun laid horizontal, being marked in 
yards range, and degrees. The lower part of the rod in 
which the upper half slides moves down as the gun is 
elevated, and up as it is depressed, motion being given to 
it by a circular rack moving with the slide beam, and a 
spur wheel. Now, supposing it is necessary that the gun 
to hit a distant object should be elevated 10 deg., the 
gunner turns a hand wheel and raises the sight till the H 
is 10deg. above the datum line; he then pulls over a 
lever which admits water pressure to the elevating 
cylinder, and the gun muzzle lifts up slowly, whilst the 
sight moves down till the front sight, the rear sight, and 
the man’s eye are on a line again, or horizontal; the gun 
is then at an elevation of 10deg., a fact which is exhibited 
on a large dial. Then for training the gun he turns round 
a hand wheel, and the gun moves slowly round till a 
pointer on another dial tells him how many degrees on 
the beam his gun is laid. If then his sights are on the 
target, he pulls over a lever, and the gun is fired. 

In leaving here a description of the main armament of 
one of England’s most magnificent ships of war, we cannot 
but feel that what we have written will scarcely convey 
to the reader a just conception of the wonderful collection 
of mechanism, the ingenious interworking and _inter- 
dependence of the parts, and the beautiful application 
and control of power which puts it in the capability of 
one man to regulate to a nicety the movements of a mass 
of some hundreds of tons weight. We do not like to 
qvit the subject without impressing on our readers that 
we have only explained the most salient points, and have 
been obliged to leave altogether unnoticed the hundred- 
and-one little bits of apparatus which, although unobtru- 
sive in appearance, are of the utmost importance to the 
proper and safe working of the guns. Such things as 
automatic control valves, interlocking gears, depression 
control gear, pipe heating apparatus, hydraulic buffers, 
indicating gear, kc.—all these we are compelled to leave 
undescribed, for to explain their action at all adequately 
a volume of THE ENGINEER would scarcely sufiice. It is 
impossible to overrate the importance of these “ minor 
points,” for in dealing with complicated and elaborate 
mechanism even under the calmest conditions, men will 
make mistakes bringing disaster in their wake, how much 
more so then are they liable to err in the heat and turmoil 
of battle ? 

It has been alike the desire of the Lords of the Admiralty 
and of the designers of the machinery to so construct and 
arrange parts of which the misworking might bring disaster, 
that it is utterly impossible to use them out of time or in 
a wrong manner; and although this leads to great com- 
plications, there can be no question of its utility, nay, of 
its absolute necessity; and it may well be a subject of 
congratulation to all concerned in the design of this great 
vessel that this has been so fully achieved, and that in the 
mass of mechanism it contains very few parts have called 
for alteration, but that, on the whole, the utmost satis- 
faction has been given throughout. 


AMMUNITION, 

The total quantity of gun ammunition carried in the 
shell rooms and magazines of the Prince George is 
14,120 rounds. This is for 12in., 6in., 12-pounder, and 
3-pounder guns; the Maxim guns—being practically for 
small arm purposes—and their ammunition are excluded 
from the category. This wnit of shot, shell, and charges 
embraces between 300 and 400 rounds for the main 
armament. 

The weight of projectiles amounts to 270 tons, roughly, 
and the quantity of cordite contained in the magazines 
is close upon 43 tons, hence we may place the total 
weight of service ammunition, inclusive of that of the 
metal cartridge cases, at a figure of about 335 tons. 
When we contrast this with the weight of powder, shot, 
and shell carried for the main armament-alone of such 
vessels as the Howe or Camperdown, the result is very 
striking, the latter computing to 300 tons, independently 
of what is required for the secondary and minor batteries 
contained in these ships. 
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the ammunition carried upon the Prince George, whilst, 
on the other hand, the number of rounds for the quick- 
firing guns has been enormously increased, is to be found, 
not so much in the decrease of the calibre of the four 
heavy guns from 13°5in. to 12in., but it depends mainly 
upon the change in the character of the charge, cordite 
having replaced gunpowder as the service propellant. 
The full charge of powder for the 12in. breech-loading 
rifled gun was 295 Tb: this, when replaced by cordite, 
only required 167} Ib. of the new propellant to do the 
same, or, in point of fact, a great deal more work. 
Hence, without increasing the aggregate amount of 
weight in the magazines, shell rooms, and ready racks, 
but actually reducing it to an appreciable extent, the 
introduction of cordite has admitted of the number of 
rounds of important secondary weapons being raised to 
200 and 800 per gun! Nothing could illustrate more 
forcibly the value of the new propellant; for with gun- 
powder charges it would have been impracticable to 
carry sufficient ammunition to keep the quick-firing guns 
continuously employed, without further increasing the 
displacement, or cutting down the cost supply. 

The weight of metal thrown by five minutes’ fire from 
one broadside of the Prince George, either to port or 
starboard, would be as follows :— 


Rounds in Five Minutes. 
1 


From one gun. Total No. ib. 
ee 





Four l2in, guns ... | ae 13,600 
Six Gin. guns ... ... 25 ... 125 .... 12,500 
Hight 12-pounderguns 50 ... ... 400 1,800 
Kight 3-pounder guns 75 ... ... 6€00 ... ... 1,800 
32,700 

Or 144 tons. 


The weight of metal thrown axially, in a line with the 
keel, either forward or aft, is as follows :— 


Rounds in Five Minutes. 
} 


7 From one gun. Total No. lb. 

Two 1]2in, guns ae Ser eo tot. Ce 
Two 6in. guns... ... ... 25 oe fo. 5. ae 
Two 12-pounder guns ... 50 ... ... 100 ... 1200 
Four 3-pounder guns ... 75... ... 300... ... 900 
13,900 

Or 6 tons, 

It may be asked whether the 6in. quick-fire gun can 


really maintain an effective rapidity of five rounds per 
minute. In this connection we may remark that, from 
one of the main-deck casemate 6in. guns of the Royal 
Arthur, whilst stationed in the North Pacific, twelve 
rounds were fired at a target 2000 yards off in two 
minutes, the result being ten hits! Probably, in action 
with an enemy, the firing would not be quite so good, 
but there is no reason whatever to believe that it would 
be less rapid. 

An engraving is given on page 635 of the stern torpedo 
tube, which is at the apex of the triangular space between the 
aft cabins on the middle deck. This is the only torpedo 
tube above water, and it is armoured with din. steel, as 
it is not within the influence of any armoured portion of 
the ship. It leads horizontally to a sliding shutter in 
the stern—seen in the engraving as well as the winch 
handle and sprocket gear for raising it when required. 
A small hand wheel on the left is employed for charging 
torpedoes with compressed air, also for charging the 
reservoirs retained for this and firing purposes, which are 
connected with the compressing stations. Torpedoes are 
fired either by compressed air or by a small charge of 
gunpowder exploded in a small cylinder formed in the 
breech cover of the tube, the powder gases passing 
through a perforated plate and acting on the rear of the 
torpedo. Making electric contact in the conning tower 
drops a heavy weight, which releases the torpedo from 
its tube. Most of these features are observable in the 
drawing. The two large pipes descending on either side 
of the torpedo tube are associated with the hawse holes 
of the anchors at the ship's stern. 

In conclusion, we have to express our thanks to the 
Lords of the Admiralty, Rear-Admiral Rice, and the officials 
of Portsmouth Dockyard, and Sir W. G. Armstrong and 
Co., for the facilities which they have afforded our 
representatives in the preparation of letterpress and 
drawings, while a special word of acknowledgment is 
due to Staff-engineer W. Hines for most valuable 
assistance given to our representatives on board. 
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SELF-PROPELLED TRAFFIC. 


Sirn,—l have watched with the deepest interest the turn matters 
have taken in regard to this important subject, which, if properly 
handled, may be made at no remote date to constitute an industry 
of great magnitude and of national importance. Those who have 
not especially studied it appear to be under the erroneous impres- 
sion—possibly from the fact of the newest form of motor vehicle 
having been introduced from the Continent—that the subject is 
new to our country. This, however, is far from heing the fact, for 
at one time we led in this branch, and indeed at the commence- 
ment of this century we in England were quite as far advanced, at 
least in regard to the heavier type of self-propelling vehicle, as 
are our continental friends to-day. 

In 1831 steam stage coaches were running regularly, punctually, 
and satisfactorily between the towns of Cheltenbam and Gloucester, 
giving great satisfaction to passengers, and conveying them at a 
cheaper rate than the horse-drawn stage coaches of the time. In 
1846 steam stage coaches were running every hour between St. 
George’s-square, Glasgow, and Paisley, these being so well patron- 
ised that they were almost always overcrowded, and had to be 
supplemented by a kind of trailing dog-cart, conveying six persons 
in addition to the twenty passengers—sometimes, it is averred, 
overcrowded up to forty—carried on the coach. Further develop- 
ments in both cases were put a stop to by the antagonistic and 
short-sighted policy pursued by the road trustees, who caused 
ridges of stones, 18in, in depth, to be placed across the roads for 
the purpose of impeding the progress of the mechanically-propelled 
coaches, to such an extent, indeed, as to render the roads impass- 
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able to horse-drawn traffic, the latter being compelled to make a 
detour during the prevalence of this unpatriotic and un-English 
mode of opposition, Sufficient time, however, had been given 
unequivocally to demonstrate the unqualified success of the inno- 
vation, with the result that owners of landed estates, farmers, and 
others interested in horse flesh began to take alarm at the probable 
effect developments in that mode of terrestrial travel and transport 
might have upon their individual interests, and they in turn began 
to offer the greatest possible opposition in their power. This oppo- 
sition unhappily was rendered but too effectual through their 
obtaining the passing of most iniquitous highway Bills, by which 
mechanically-propelled vehicles were taxed so highly in their 
running upon turnpike roads as to render their earnings unremu- 
nerative ; such tolls indeed amounting, in some instances, to as 
many pounds for a steam carriage as shillings were charged for 
horse-drawn vehicles, 

The effect of all this was to nip in the bud, so far as rural high- 
ways were concerned, the industry which we to-day are re-inaugu- 
rating. In towns the onerous restrictions weighed less heavily, 
and in 1832 we had in London a line of steam omnibuses plying 
regularly and satisfactorily between Paddington and the Bank, 
whereby it was proved that, even with the comparatively primitive 
steam engine then available, an expenditure of but 141b. of coke 

er mile was all that was necessary to propel an omnibus contain- 
ing some twenty passengers, and weighing some 24 to 3 tons, 
notwithstanding the fact that Pentonville-hill bad to be negotiated 
on each journey. 

About this time occurred the historical event known as the 
‘railway mania ;” this having the effect of completely diverting 
public attention from this mode of locomotion to that by means of 
locomotives on smooth rails, Sufficient, however, had been done to 
demonstrate great economical and other advantages to be inherent 
to horseless road locomotion. Nothing more of public importance 
could be done during the existence of the legislative restrictions. 
and it is indeed remarkable to trace what an immense amount of 
work and individual experimenting has been done in our own 
country since that time by engineers and inventors, who knew 
that their efforts could not result in any public benefit unless the 
then existing laws were altered. 

Horseless road locomotion was, therefore, exiled from our 
shores, and, driven from their native land, more than one of our 
English built self-propelling carriages — half a century since — 
sought asylum in foreign lands, One emigrated to the ‘‘ States,” 
another made peregrinations in Brussels, whilst another disported 
itself upon the boulevards of Paris, the patent for which, indeed, 
was purchased by a French company for no less a sum than £16,000, 
quite a refreshing fact to contemplate in the days of the wholesale 
purchase of foreign patents, 

Happily, to-day, our highways are once again thrown open to 
self-propelling traffic, but, unfortunately, during the ‘‘close time” 
an entirely new profession bas sprung up—that of the company 
promoter—and in this case it has suited the convenience and 
pockets of these gentlemen to induce the public to believe that 
not only were the vehicles themselves exiled from our country, but 
with them went all the engineering talent, ability, perseverance, 
energy, and invention, of which it would appear we have been 
foolish enough to assume our own country may have had reason 
to be proud. Now we are invited by heads of this novel profession 
to pay very large sums of money for patents relating to what 
they are pleased to call ‘‘motor cars”—vehicles which do not in 
any way appeal to English tastes or play their ré/e in anything 
like a satisfactory manner, being, indeed, entirely devoid of that 
degree of luxury which has come to be identified with the pro- 
ductions of the British carriage manufacturer. 

Upon the Continent—due in a large measure to the establish- 
ment of a large and influential ‘‘ Automobile Club”—the subject 
of horseless road locomotion has been viewed more or less from 
the point of view of sport, and the attention of the French 
engineer and carriage builder has been directed almost exclusively 
to the production of light self-propelling road vehicles, possessing 
the sole merit of being able to travel at a high rate of speed, 
such as—very properly—is not permitted in our own country. 

In Great batar, unfortunately, we have been very slow to 
appreciate the advantages of good roads and proper travelling 
equipages. Long after the art of coachbuilding had in other 
countries attained to a considerable degree of perfection we were 
still travelling by saddle, transporting by pack-mule, and wading 
shoulder-deep in almost impassable highways. Both roads and 
vehicles have been steadily improved since the day when Walter 
Ripon constructed the first coach in this country—the one built 
for Queen ‘‘ Bess ”—and until to-day we possess a system of high- 
ways extending to no less than 140,000 miles, excellently con- 
structed and efficiently maintained, as well as equipages of all 
kinds, which reflect the greatest credit upon the British coach- 
builder, and a breed of horses of which our country may be justly 
proud. In the face of this, and the fact that we are a horse-loving 
race, I think no good case has been made out for their substitution 
by the so-called ‘motor car” or light self-propelling horseless 
carriage, therefore our continental friends have not advanced 
matters for us in the least degree, except in the notable instance 
of the Serpollet inexplosible steam generator, in connection with 
which Mons, Serpollet’s energy and ability in surmounting a diffi- 
culty once inherent to the employment of steam, and his recent 
adaptation of liquid fuel, are worthy of the highest commendation. 

There is, however, a side to the horseless road locomotion move- 
ment which should be fraught with the greatest advantage to 
our country, and that is the mechanical road transport of 
goods, and the public conveyance of passengers. Occupying 
the first position in this relation, undoubtedly, is the adapta- 
tion of mechanical road transport to the exigencies of modern 
agriculture; then to passenger transport, by means of omnibuses, 
with the horse-drawn prototype of which our streets have now 
become so overcrowded ; and lastly — but of vast importance— 
the delivery of all kinds of goods, not only by forwarding agents, 
but by all classes of our tradesmen. For such work, with the ex- 
ception of the very lightest type of trade delivery cart, there can 
be no shadow of doubt that the most suitable motive power we 
possess to-day is steam, and after that, for urban service, electricity. 
In regard to these the engineers of this country certainly require 
no extraneous assistance, either from the Continent or elsewhere, 
and my great wish in craving space in your columns.is to draw 
public attention to this fact. With regard to petroleum motors, 
undoubtedly there is a vast field in store for these so soon as they 
shall have sufficiently developed to become apposite for fulfilling 
the conditions required of them in this relation. 

We have in our own country engineering works of vast extent, 
most perfect organisation, and successful working, as the high class 
of the products turned out serve to show. We have also carriage 
builders of eminence who can hold their own against foreign com- 
petitors, All that is wanted is the friendly co-operation, and the 
taking of energetic measures on the part of English engineers and 
coachbuilders to bring about the much to be desired change in our 
roads of road locomotion of the heavier or mercantile type. In 
my position as hon, Executive Commissioner of the International 
Carriage Exhibition, recently held at the Crystal Palace, I had 
the great advantage of conversations with each type of manufac- 
turer, and I saw the paramount necessity for this co-operation, 
and I further ventured to suggest a scheme by which it could 
ba fulfilled, and which has been received in a very gratify- 
ing manner by those interested. It is that neither carriage- 
builders nor engineers should construct self-propelling vehicles 
outright, for neither are fitted for such work, but that the 
vehicles should be designed in such a manner that the portions 
propesty appertaining to cach class of manufacturer should 

0 kept distinct. This is quite a simple matter if the 
vehicles be designed on common-sense principles, namely, if 
the body be kept quite distinct from the underframe, as in the 
construction of railway coaches, This being done, there is nothing 
to prevent our engineers from making their underframes complete 
with their motors in large quantities, turned out to gauge and tem- 





plate, with the maximum of economy ; whilst, on the other hand, 
our carriage builders would have nothing new to trouble themselves 
with, but would be kept busy im utilising their great experience 
in the construction of bodies, comprising elegance, comfort, 
and high quality of workmanship and finish, In this relation it is 
really amusing to contrast even the latest continental production 
with the earliest of our own. ‘Take, for example, the steam stage 
coaches referred to as having run between Glasgow and Paisley, 
and which were designed by the eminent engineer Scott Russell, 
who built the Great Eastern steamship. These carriages were 
roost elaborately fitted up and decorated, carried twenty pas- 
sengers, had the body quite distinct from the underframe, and 
were slung on elastic and highly efficient C-springs. In the modern 
continental petroleum carriage, which has been brought to us with 
such a vociferous flourish cf trumpets by the company promoter, 
all these common-sense arrangements have been forgotten, with 
the result that it is the most uncomfortable of vehicles. Its 
vibration is almost intolerable, its noise aggravating, and its 
odoriferous exhalations most offensive. For these great advantages 
the British public are, it is said, paying vast sums of money. 

Now that the promotion of public companies has become an art, 
may I be allowed to suggest the formation of one upon what | 
think would prove entirely novel lines, and such as are not likely 
to be entered upon by the professional, namely, a company for 
assisting in the development and perfecting of British-built self- 
propelling vehicles, in which nota single farthing should be paid 
either to vendors or to patentees, but that the whole of the money 
subscribed should be available as working capital, the work of such 
to consist principally in the getting out of designs in fulfilment 
of the undoubtedly existing requirements of the sgriculturist, 
the carrier, the tradesman, the cabman, the omnibus proprietor, 
&c., the machinery and mechanical arrangements of such vehicles 
to be constructed by existing British engineering firms, and the 
bodies and general coachbuilding in the manufactories of British 
coachbuilders. Such a company to be possessed of a suitable staff 
for introducing the various vehicles to prospective users, and of 
show-rooms where English - built vehicles would always be on 
exhibition, as a set-off against what would soon be seen to be very 
second-rate productions of foreign design. 

It is scarcely necessary to point out—for this has already been 
done by experts in the columns of many newspapers—that the 
claim set up by a certain company or companies, as to the holding 
of master patents, cannot for one moment be maintained. It is 
not necessary to hold a master patent, or indeed any kind of 
patent, for the purpose of building self-propelling vehicles of ail 
kinds; but during development undoubtedly such novel devices 
and expedients would be evolved as would constitute subject 
matter suitable for protection by her Majesty’s patent, and thus a 
company commencing to-day, without the payment of a single 
penny for patents, would find itself in a year or so in quite as 
strong a position in this regard as those having paid many 
thousands of pounds for patents which, as an eminent authority 
has pointed out, are practically valueless. 

Permit me to say that I have discussed this scheme with the 
leading members of both the carriage-building and engineering 
trades, and further, that I am in a position to state that the 
operations of such a concern could be carried on under the super- 
vision and advice of the most eminent authorities representative 
of both industries ; and, strangely enough, it could begin its opera- 
tions with a bundle of orders from its very first inception. Were 
such an arrangement carried out, I am convinced it would be to 
the great advantage of the engineering and carriage - building 
industries of this country, whilst the consumer would be most 
materially benefited ; for how could companies whose shareholders 
have spent—or wasted—vast sums in the purchase of patents 
possibly compete with existing firms already in a high degree of 
organisation, and who would not have to set apart any percentage 
whatever for money thus sunken? 

ALF, R. SENNETI. 

Library, Institution of Civil Engineers, Westminster, 

December 12th. 





THE EFFICIENCY OF SCREW PROPELLERS. 

Sir.—The opinions expressed in your admirable article on 
the above subject quite coincide with some of the views I was 
kindly permitted to advocate at some length in your esteemed 
journal some time ago, and which have borne the test of careful 
experiment and of practical experience on a very fair-sized scale, 
extending over some years. With respect to screw propeller 
efficiency, I think it cannot now be doubted that no one fixed- 
bladed screw can ever meet all conditions of screw propulsion on 
any ship, any more than the screw usually employed for the heavy 
moderate-speed cargo vessel could be employed for the different 
conditions of a high-speed vessel of similar capacity. The different 
conditions that arise in the working of any ship make it desirable 
to vary the pitch of the screw ; and, having this, the best angle 
can be obtained for normal as well as for extraordinary running. It 
being now possible to make screw propellers with reversing blades 
of strength equal to those with fixed blades, as has now been 
proved beyond cavil by actual experience, the proper thing to do— 
as I have long maintained—is to use this reversing property so that 
any angle may be obtained, with the advantages that follow of easy 
and rapid manipulation of the ship, and reversal of its direction 
without altering the direction of rotation of the screw shaft. These 
screws have now been working several years under the severest 
stresses as feathering screws for very large ships, and under mysystem 
under the great stresses due to their being driven by explosive com- 
bustion engines—namely, oil and gas engines—up to to nearly 
100-horse power. RoBERT McGLasson. 

39, Dagnall Park, Selhurst, S.E., London, 

December 5th. 





Srr,—Your article on the above subject in THE ENGINEER dated 
December 4th, while no doubt clashing in some points with accepted 
ideas, is a subject for most interesting and perhaps profitable dis- 
cussion. 

The problem you have put for solution is how to save all or some 
of the great loss of power in marine propulsion. The missing 
quantity will always exist so long as we take it for granted that 
no thrust can be got without sending a body of water astern. 
Leaving friction out of the question, the 30 per cent. loss is due to 
slip ; but slip, as you have said, is water driven astern, therefore 
if there were no water so driven there would be no slip, and the 
propeller would act as a bolt in a nut, therefore the 30 per cent. 
loss is to be found in the water driven astern. Having got so far, 
the next point is how can we prevent it? As water is an incom- 
pressible fluid, it would not be possible to do so if there were 
sufficient resistance. Immediately behind the screw in the many 
miles of water there is sufficient resistance—in one direction—and 
to spare ; then where is the deficiency! It will be found in what 
may be called a want of head, and this want allows the water, 
for a certain depth, to be forced up over the surface of that 
behind it. The amount of head required can be found by caleu- 
lating the weight of water sufficient to counteract the total thrust 
of screw. In few words, what it is intended to convey is contained 
in the assertion that if the screw worked at a depth of, say, 100ft., 
there would be no slip or water driven back, and, therefore, no 
loss, except from friction. I do not say we could do this in 
practice, but simply choose an extreme case for the sake of illus- 
tration. 

From the foregoing line of reasoning, it is evident we must fix 
the propeller as deep in the water as possible, and so prevent as 
far as may be the lifting of water toward the surface. 

Devonport, December 9th. C. W. Rowe. 


(For continuation of Letters see page 643.) 
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RAILWAY MATTERS. 


The Ratlweay News is informed that Mr. Alexander 
Ross, the engineer of the Manchester, Sheffield, and Lincolnshire 
Company, has been appointed engineer of the Great Northern 
Company. Mr. C. A. Rowlandson has been appointed to succeed 
Mr. on 


THE Glasgow District Subway was opened for traffic on 
Monday last. A uniform fare of one penny is charged over the 
entire system of 64 miles. Owing to an unfortunate collision on 
Monday evening, by which eighteen persons were injured, the 
traffic was suspended for a day or two. 


WirtH a view to facilitating the transport of grain from 
Sind to the Punjab and North-West, the North-Western Railway 
has determined to make a large reduction in the rate of grain 
when despatched from stations between Katri and Khanpur to 
Lahore and stations beyond. The reduction varies from 26 to 29 
per cent. according to distance. 


Litigation that has occupied attention in the Courts 
in Scotland and before the Railway Commission in reference to the 
respective rights and powers of the North British Railway Company 
and the North-Eastern Railway Company as to traffic on the East 
Coast route to the North came before the House of Lords, when it 
—s _ that neither party possessed the absolute rights they 
claimed. 


Tue Viceroy of India recently turned the first sod of 
the Tapti Valley Railway at Surat. In the course of a speech 
delivered at the luncheon, Lord Elgin strongly urged the employ- 
ment of native capital in railway construction. Although he was 
unable to promise absolutely the assistance of the Indian Govern- 
ment, he could give the assurance that all new railway projects 
would stand exactly the same chance of such aid, and would be 
carefully considered by the Council, 


Tue official return for the present year, showing the 
tonnage of coal sent from the Yorkshire collieries to Hull is very 
satisfactory. The return, which was recently issued, shows that 
no less than 2.206,736 tons have been imported into Hull during 
the past eleven months. The quantity sent, which is in excess of 
the tonnage sent in one year up to 1890, bids fair to make 1896 a 
record year ; in fact, it seems more than probable that the year’s 
imports will exceed any year on record, save, perhaps, 1891, when, 
roughly speaking, 2,386,000 tons were imported. 


THERE are indications that, in deference to public 
opinion, Government will, at no distant date, demand an accelera- 
tion of the railway mail train service on the principal through 
lines in India, says Indian Engineering. With a view to be 
ao for this contingency, the Great Indian Peninsula Railway 

ave ordered out twenty-five engines of the latest type. That a 
first-class trunk line like the Great Indian Peninsula Railway 
should up to now be allowed to put on a maximum speed of about 
25 miles an hour, is one of the wonders of railway working in this 
country. To the credit of the East Indian Railway be it said, that 
its fast trains run about 10 miles an hour faster than the Great 
Indian Peninsula Railway trains. 


On the morning of the 9th inst. while a Caledonian 
Railway tank engine was engaged in shunting in the company’s 
goods yard at Carlisle it got beyond the control of the driver, and 
rushed off northwards on the main passenger line. A few minutes 
later it dashed with great violence into a Glasgow and South- 
Western goods train approaching on the same line from the north. 
There were two wagons in front of the runaway engine, and one 
of these was forced clean through the boiler of the Glasgow and 
South-Western engine. Both engines and six wagons of the goods 
train were derailed, and the up line was blocked by the débris. 
Fortunately the drivers and firemen of both engines had jumped 
off when they saw the collision was inevitable. As the down rail 
remained clear there was not much delay to passenger traffic, and 
the other line was cleared in six hours, 


In the next session of Parliament the Great Eastern 
Railway Company intend to introduce a Bill to authorise the con- 
struction of a railway about nine miles long from the East Suffolk 
line near Yarmouth to pass through the parishes of Gorleston, 
Hopton, Gorton, and Gunton, to Lowestoft, and there to join the 
company’s Beccles and Lowestoft line. For many years the 
directors have contemplated constructing such a railway, which 
will in time be exceedingly profitable. It traverses nine miles of 
country situated on a cliff with beautiful sands below, and is 
admirably suited for seaside residences. Yarmouth includes the 
town of Gorleston, which is not served by any railway accommoda- 
tion excepting at the company’s South Town Station, and the time 
has now arrived when the company ought to give increased 
facilities. The Bill also authorises a railway about six miles long 
from the Mundesley branch of the Midland and Great Northern 
Railway Companies near Mundesley to Happisburgh. The accom- 
modation now existing along the Norfolk coast is not at all equal 
to the demands on it, and the Great Northern and Midland 
Companies are doing their utmost to develope the resources of this 
favourite seaside district. 


THE proposal to construct a light railway between 
Alton and Basingstoke is receiving support throughout the district 
which the directors of the London and South-Western Railway 
Company are most anxious to develope. On December 31st they 
will make application to the Light Railway Commissioners for a 
provisional order authorising the construction of the line. The 
proposed railway, after leaving Basingstoke, will pass through the 
ae of Chiddesden, Ellisfield, Herriard, Southrope, Lasham, 
3entworth, Shalden, Alton, terminating in the parish of Chawton 
by a junction with the company’s Alton and Winchester line, at a 
point south of the Butts Bridge, carrying the line over the main 
road leading from Alton to Farnham. ‘The proposed gauge to 
be adopted for the railway will be 4ft. 84in. If. the Provisional 
Order is granted by the Commissioners the company will bave 
the same power as had formerly to be obtained by Act of Parlia- 
ment, Since the passing of the Light Railways Act of 1896, the 
Light Railway Commissioners have received many applications 
for the construction of light railways in various parts of the 
country, but we, says the Railway News, understand this is the 
first application proposed to be made by a railway company, and 
the London and South-Western Company are to be congratulated 
on that fact, 


Tue Yoruba country during the last few years has 
made a rapid and remarkable progress owing to the indomitable 
energy displayed by such eminent men as Sir Gilbert 
Carter, K.C.M.G., Governor of the Colony of Lagos, Capt. Bower, 
and many others whose namesare too numerous to mention. Since 
Sir Gilbert Carter’s governorship the Colony has increased its 
revenue in a remarkable degree, principally owing to the develcp- 
ment of the rubber industry. The principal native chiefs now 
realise that it is to their own interest and welfare to promote 
industry. A feeling of security and satisfaction exists, and 
millions of Yorubas long estranged are now reunited. The 
Yoruba country is very fertile, and being inhabited by a people 
all speaking the same vernacular, the possibilities are rendered 
boundless by the construction of a railway from Lagos to Absokuta, 
Eighteen miles of country is now ready for the rails—in fact, 
temporary rails for ballast_have already been laid for about three 
miles. Rapid strides have been made during the last few months 
with the construction of the railway between Lagos and Absokuta, 
under the able directorship of Mr. Wm. Shelford, M. Inst. C.E., the 
consulting engineer, and a competent staff of engineers. When 
the railway is in working order farms and villages will spring up 


NOTES AND MEMORANDA. 


Dr. STEVENSON Macapan, in a recent paper read before 
the Manchester section of the Society of Chemical Industry, con- 
tends that oils flashing below 100 deg. Fah, are not safe for public 
use. He is decidedly of opinion that this standard should be 
restored by law, and that all oils should be labelled as of such and 
such a flashing point. Oil below 100 deg. Fah. he would have 
labelled ‘‘ Mineral spirit, but not safe for house lamps.” 


INDURATED wood pulp is stated to have been adapted 
for the air tanks of ships’ lifeboats, and that tanks made of the 
material will shortly be in the market. These tanks are much 
lighter than metal ones, are extremely hard, and possess other 
qualities which make them highly suitable for the purpose it is 
proposed to put them. /wirplay says indurated wood pulp is not 
only impervious to water, but has been successfully used in holding 
oil for lamps, 


Tue official reports show that British shipbuilders 
launched during the year 1,326,822 tons, against 1,156,571 last 
year. All the important districts are busy, and prospects are 
bright. Messrs. Harland and Wolff, Belfast, have the distinction 
of having launched the greatest agzregate’ tonnage of 81,000. 
The Clyde builders launched 280 steamships of 374,027 tons, and 
seventy sailing ships of 46,814 tons. Marine engines constructed 
had an indicated horse-power of 425,524,000, of which Clyde Bank 
supplied 50,000. 


ALUMINIUM is used to conduct electricity in the new 
aluminium works of the Pittsburg Reduction Company at Niagara 
Falls, transmitting currents from the generators in the power- 
house to the electric furnaces in the melting-house. The electric 
conductivity of this metal, according to M. Lazare Weiler, is 54 ‘2, 
pure copper being 100, while the specific gravity of aluminium is 
2°67, and that of copper 8°85, or 3°32 times as much. ‘To carry 
the same current as could be carried by a rod of copper of 1 square 
inch section would require 1 + 0°542 = 1°845 square inch of 
aluminium, and this would weigh only 1°845 + 3°32 = 0°556 of 
the weight of the copper. If the cost per pound of aluminium 
were only 1 ‘8 times as much as the cost per pound of copper, then 
the cost of a conductor of each of the metals would be the same. 


THERE are two ways in which the velocity of a projec- 
tile may be increased. The gun may be lengthened and the 
powder gases given a longer time to exert their elastic force upon 
the projectile, or the length may be left the same anda quick 
burning powder, exerting very high pressures, may be used. In 
each case the resulting velocity at the muzzle will be the same. 
The makers of built-up guns have not been able to turn out 
weapons of the high-pressure powder type that will safely with- 
stand the stress ; and they have been driven to the alternative of 
lengthening the gun, until in the case of such weapons as the 
Canet 4°72in. rapid-fire gun it has reached the unwieldy propor- 
tions of 80 calibres. The objections to such guns, says the 
Scientijic American, especially on shipboard, are many and obvious, 
They are difficult to balance, require large turret space, and the 
abnormally long chase is liable to be struck by the rapid-fire shells 
of the enemy. 


In Dr. Macadam’s valuable paper special allusion was 
made to the temperatures which the oils in the founts of many 
lamps attained during an evening’s burning, and showed that an 
oil having a flashing point less than 100 deg. Fah. was at all times 
dangerously near the flashing point. He submitted that there 
was really no reason for the employment of such dangerous oils as 
were now sanctioned in this country, and a return to the proper 
safety limit of 100 deg. Fah. would ensure the public safety being 
cared for, while the quality of the oil would be improved. With 
regard to the lamps now in use, Dr. Macadam expressed the 
opinion that many of them were faulty in construction, even some 
of the better class lamps, and he gave a number of suggestions 
for the better construction of lamps of even the cheapest forms. 
He also dwelt on the time taken to ignite with a taper a piece of 
cloth saturated with high-flash oil, as compared with a piece 
saturated with an equal quantity of low-flashing American or other 
oil, which ignited at once. 


Tue atomic weight of magnesium has recently been 
re-determined with great care by Professor Richards and Mr, 
Parker, of Harvard, and an account of their results appears in the 
current numbers of the Proceedings of the American Academy 
of Sciences. The previous determinations of the atomic weight of 
this element showed a remarkable inconsistency until the year 
1884, when Marignac recorded the results of a large number of 
closely concordant experiments pointing to the number 24°37, 
The accuracy of this number has now been confirmed by Messrs, 
Richards and Parker. The method selected, says ature, was the 
analysis of magnesium chloride. The salt was prepared, with 
great precautions, from the double magnesium and ammonium 
chloride by heating in a current of dry hydrogen chloride ; it was 
then transferred to a weighing tube, without the possibility of 
contact with moisture, and the chlorine precipitated by silver 
nitrate, either gravimetrically or volumetrically. The results of 
four series of very concordant experiments give the number 24°362 
as the atomic weight of magnesium when oxygen is taken as 16°00, 
or 24°179 if oxygen be taken as 15°88. 





Tue total capital invested in electrical industries in the 
United States is said to be over two thousand million dollars, 
Electric railways, says a writer in Cassier’s Magazine, are repre- 
sented by a capitalisation of over 700,000,000 dols. The number 
of trolley cars in use is said to be over 25,000, and these on over 
12,000 miles of track. The electric railways represent more than 
90 percent. of all the street and suburban railroads of the country. 





The aggregate of all the capital invested in electric lighting, 
electric railways, and electric power, is about 1,500,000,000 dols., 
and this does not include the value of the establishments that 
manufacture the machinery and apparatus. Inasmuch as the 
electric light and power industry represents an investment of 
about 1,500,000,000 dols., without counting the value of the 
concerns that manufacture the machinery and supplies, it is 
evident tbat to estimate the total investment in every department 
of the electrical industry at 2,000,000,000 dols., in the United 
States alone, is not extravagant, for this would allow only 
500,000,000 dols. to cover the value of the telegraph, the telephone, 
and the almost unlimited number of electrical manufactories, 
large and small, that can be found from one end of the land to the 
other, 


THE memorandum prepared by the Labour Depart- 
ment of the Board of Trade shows that in all the more important 
industries the upward tendency of the labour market has con- 
tinued during November. The trade union returns show a 
diminished proportion of unemployed, both when compared with 
October and the corresponding period of last year, the percentage 
being lower than at any period since June, 1891. The changes in 
rates of wages reported f ws November were all increases, The 
total number of workpeople affected is 103,000, and the average 
amount of the increase per head is estimated at 1s. 9d. per week. 
In the principal centres of the finished iron trade 31, work- 
people received an advance; 45,000 coalminers in West Scotland 
have secured an advance of 6d., and 9000 an advance of 4d. per 
day. Nearly 4000 workpeople in the engineering and shipbuilding 
industries and 3500 nailmakers have secured increases. During 
November 6768 workpeople in the tin-plate trade have obtained 
advances of 5, 10, or 15 per cent. Advances affecting 31,000 
workpeople were determined under sliding scales. Advances in- 
volving about 8000 persons were preceded or accompanied by 
strikes. Other increases involving 64,000 workpeople were settled 





near the line, from which enormous quantities of produce will be 
procurable, owing to the richness of the soil, 





by negotiation, mutual arrangement, or were voluntarily conceded 
by employers, 


MISCELLANEA. 


In consequence of the damage done to the eastern 
part of the front at Brighton by the recent gales, the Works 
Committee of the Brighton Town Council propose to construct at 
once a sea-wall with four groynes, extending along Madeira-road 
from the Aquarium to Royal-crescent, a distance of 1700ft., at an 
estimated cost of £27,830, 

Accorpine to Mr. Brough, there are no difficulties 
peculiar to Cornwall in the way of deep mining. If pumping, 
winding, and ventilation can be satisfactorily dealt with in the 
deep copper mines of Lake Superior, in the deep gold mines of 
Victoria, and in the deep levels of the Witwatersrand, there is 
nothing to prevent the same measure of success being attained in 
Cornwall, 

Mxssrs. C, 8. Swan anp Hunvrer, Wallsend-on-Tyne, 
have received an order for the construction for the Spanish 
Government cf a pontoon dock. It will be manufactured of 
Siemens-Martin steel throughout, and will measure 450ft. in length 
and 110(t. in width. The pontoon will be capable of lifting a ship 
10,000 tons in weight. It is stated that, when completed, the 
pontoon will be towed to Havana, 


Mr. Harotp C, FEATHERSTONE, who served his articles 
between October, 1890, and November, 1893, with C. H. Cooper, 
A.M.I.C.E, engineer and surveyor to the Wimbledon Urban 
District Council, was on the 8th instant unanimously appointed 
borough surveyor of Chesterfield. Mr. Featherstone acted as 
junior assistant in the surveyor’s office, Wimbledon, between 1893 
and wae wt i 1896, when he was elected assistant borough surveyor of 
Chesterfield, under Mr. N. Dunscombe, and since the death of the 
latter has acted as surveyor. 

THE annual meeting in connection with the Sheftield 
Technical School was held on the 8th inst., in the lecture hall at 
Firth College, when the medals, prizes, and certificates gained 
during the last session were distributed by the Duke of Norfolk. 
Sir F. T, Mappin, Bart., M.P., chairman of the school, presided. 
The winners of the Mappin medals and premiums for metallurgy 
and engineering are Mr. H. Schwab, who, with other prizes, took 
a Mappin medal and a premium of £15 for metallurgy, and Messrs. 
H. B. Matthews and F, W. Smith, each a Mappin medal and a 
half-premium of £15 for engineering. 

Last Monday afternoon the Orient mail steamer Orotava, 
while lying at the loading berth in Tilbury Dock taking in coal, 
suddenly listed to the starboard. The portholes were open at the 
time, with the result that the vessel rapidly filled, and the hull of 
the ship became submerged. A number of men were working in 
the holds at the time, five of whom have lost their lives. The 
Orotava is a steel four-masted screw steamer of 5552 gross tonnage 
and 3096 net. She was built and engined in 1889 by the Naval 
Construction and Armaments Company, Limited, of Barrow. Her 
length is 430ft., her breadth 49ft., and her depth 34ft. 


On Thursday last the members of the Civil and 
Mechanical Engineers’ Society paid a visit, by permission of the 
directors, to the very interesting Shot and Lead Works of Messrs. 
Walkers, Parker, and Co., Limited, Belvedere-road, Lambeth. 
The party was conducted over by the engineer, Mr. Darling. The 
casting of the lead slabs and tbeir conversion under the rolling 
mills into thin sheets of lead was watched with special interest, 
together with the different processes used for drawing the lead 
pipes. The members afterwards visited the shot tower to view the 
process of shot making from the commencement to the final pack- 
ing for export, 

A REMARKABLE feat in shipbuilding was accomplished 
at Portsmouth Dockyard last week, when, between Monday 
morning and noon on Saturday, no fewer than thirty-one armour 
a. weighing on an average 15 tons each, were built into the 
vattleship Cesar. The next previous performance of the kind at 
Portsmouth was during the construction of the Prince George, 
when twenty plates were placed in position in one week. The 
Cesar has now received the whole of her side armour with the 
exception of the ‘‘ shutters-in”—i.¢., two plates on each side, the 
exact measurement of which has to be sent to the contractors, who 
it is expected, will complete the order in about a fortnight. 


Ir is proposed to hold an international electrical exhi- 
bition at Turin in 1898, The Executive Committee and the 
Special Commission invite exhibits from all parts of the world, and 
the exhibition will embrace the following classes :—(1) Apparatus 
for teaching electro-technics; (2) materials for conduction of 
electricity ; (3) instruments for electric and magnetic measure- 
ments; (4) telegraphs and telephones ; (5) signalling apparatus 
and safety appliances on railways, lighting and heating of car- 
riages ; (6) dynamos and motors ; (7) mechanical — and 
electric traction ; (8) electric lighting ; (9) electro-chemistry and 
electro-metallurgy ; (10) miscellaneous ; (11) apparatus of historic 
interest. Signor Gallileo Ferraris has been appointed President of 
the Commission. 


AN important extension of the Whitworth Engineering 
Laboratory, the cost of which has been met by the contributions 
of a number of large engineering firms in the district, was opened 
at Owens College, Manchester, on the 8th inst., by Mr. William 
Mather. The list of donors includes Messrs, Dowson, Taylor, and 
Co., Messrs. nar Brothers, Messrs. Platt Brothers and Co., 
Sir Joseph Whitworth and Co., Messrs. Craven Brothers, Messrs, 
Galloways, Limited, Messrs. John Hetherington and Sons, Messrs. 
P. R. Jackson and Co., Messrs. John Musgrave and Sons, Mr. 
Thomas Beeley, the Broughton Copper Company, Messrs. Gresham 
and Craven, Messrs. Frank Pearn and Co., Messrs. Thomas 
Robinson and Son, Messrs, Richard Johnson and Nephew, Messrs. 
Smith and Coventry, Mr. Joseph Stubbs, Messrs. De Bergue and 
Co., Messrs. Butterworth and Dickinson, Messrs. John Dugdale 
and Sons, Messrs. Hacking and Co., Messrs. Robert Hall and Sons, 
Messrs. Nasmyth, Wilson, and Co., Mr. Hans Renold, Messrs, 
Isaac Storey and Sons, Messrs. ''weedales and Smalley, Messrs. 
A. Edmeston and Sons, and Mr. F. W. Follows, 


At a recent meeting of the members of the Yorkshire 
College Engineering Society, held in the Chemical Theatre, at the 
Yorkshire College, Leeds, Professor Archibald Barr delivered a 
lecture on ‘‘ Naval Manceuvres,” which consisted of a narrative of 
his experiences of the naval manceuvres of 1893, on the Blenheim. 
Professor Barr, with the aid of a series of limelight views, gave a 
graphic account of the life on board a man-of-war, and of his ex- 
periences during the manceuvres. Incidentally he touched on 
many matters of interest and importance in relation to naval con- 
struction and equipment. After describing the construction of a 
torpedo, whose effective striking distance, he remarked, did not 
exceed 600 yards, he said that in the British Navy alone could 
torpedoes be discharged under water. Other Naval Powers would 
give anything to know the details of the firing gear for submarine 
discharge, but our Navy alone had been successful in this, and 
that wasa matter of very great importance. In describing the 
steam tactics practised during the mancuvres, the lecturer 
adverted to the disaster to her Majesty’s ship Victoria and to the 
question of rammiug in naval warfare. The Admiralty were now, 
he said, armour-plating the bows of ships in order to enable ther 
to resist the damage which necessarily occurred to a vessel in 
ramming another. Speaking of the difficulty in accurately gaug- 
ing distances at sea, Professor Barr mentioned that the com- 
mander of the Blenheim was on one occasion quite under the im- 
pression that the next ship was only a mile astern, whereas the 
range-finder showed the actual distance to be two miles. The 
lecturer also mentioned that the only way in which the approach 
of a torpedo-boat could be detected in the dark was by the smoke 
issuing from the funnel. If a torpedo-boat did not make any 





smoke it would be an enormously more dangerous weapoon, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—GEROLD anv Co., Vienna. 
CHINA.—KELLY AnD Wa si, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A. J. Compripcg anv Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LoxscHer anp Co., 307, Corso, Rome. 
occa FEeres, Turin. 
JAPAN.—KELLY anp Watsu, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—Gorpon anv Gortcn, Long-street, Capetown. 
R, A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura anp Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp Gortcn, Queen-strect, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THomPsON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MonrTrREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InteRnationat News Co., 88 and 85, 
Duane-street, New York. 
SusscripTion News Co, Chicago. 
STRAITS SETTLEMENTS.—KE ty anp WAtsu, Lp., Singapore. 
CEYLON.—WisayarTNna AND Co., Colombo. 








SUBSCRIPTIONS. 

Tue Enoinzzr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enoineer is registered for transmission abroad. 

A complete set of Taz Encrnrer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers pa; in advance at these rates, will 
receive THE Enotnger weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
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ADVERTISEMENTS. 

w@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-othce Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and ‘- special” 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday ev-ning; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. sydney White; all other 
letters to be addressed to the Bditor of Tur ENGINEER. 
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With this week's number are issued as Supplements a Four-page 
Engraving of an Express Passenger Locomotive, North-Easte:n 
Railway, and a Working Drawing. very copy as issued by 
the Publisher includes copies of these Supplements, and subscribers 
are requested to notify the fact should they not receive them. 
Ordinary Edition, Supplements folded, price 6d., post free 64d. 

*,* A limited number of copies of this week's edition has been 
printed on fine paper, and will be issued with the large plate on 
a roller, so as to be suitable for framing. Many of our readers 
who may be desirous of preserving a copy of this extraordinary 
issue in its best form may be glad to know this. The price of 
these special copies is 1s., or by post 1s, 3d. 

*.* Nert week, being Christmas week, THE ENGINEER will be 
published on THursDay. Advertisements for insertion in that 
number must reach this office not later than six o'clock on Wednes- 
day evening, and alterations in standing advertisements not later 
than four o'clock on Tuesday afternoon. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we And it necessary to wnform 
ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, ‘must in all cases be ied by a large 


accompanied 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe Encinezr, or containing 
questions, should be accompanied by the name and address of the writer 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


G. D. B.—We omitted to mention last week in our reply that we 
illustrated in our impression, 17th April, 1896, a rear-acting cycle 
brake, patented by Mr. J. G. Hudson, of Glenholme, Bromley Cross, 
Bolton. 


B. A. (Welbeck-street.}—-No doubt yor could obtain a good patent. The 
principle involved in the action of the tool cannot be patented, and it 
is very unlikely that the details of your machine are identical with 
that of the antiquated machine to which you refer. 

W. E. B. (La ton, T: ia.)—‘‘ Light Railways,’ by C. Mackay. 
London : Crosby Lockwood. See also THe ENGINEER for May Ist, 1896 
There is no special book on the railways of Mexico. All the informa- 
tion about each railway is scattered through various publications, 
papers read before societies, catalog phlets. &c. &c. 


L. A.—There is no book or treatise or paper on the construction of fast 
steam launches. Such little vessels are special creations of the 
builders, each of whom has his own theories and his own practical 
knowledge, and these men are no more likely to place their 
imformation at the disposal of possible competitors than they are to 
give launches and propellers away for nothing. 


R. W. M.—The acts about the gauge are precisely as we have given them. 
The makers of the engine repudiated all responsibility. ‘They stated 
that when the engine was put up and paid for, the vacuum was all 
right, and that if anything had since gone wrong, the millowners were 
responsible. No one seems to have thought of putting on an indicator. 
‘ruth is often stranger than fiction. The loose liner case occurred 
within the last few weeks, and we can vouch for its absolute truth. 
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MEETINGS NEXT WEEK. 

RoyaL InstiruTion.—Tuesday, December 22nd: Opening of the 
Davy-Faraday Research Laboratory by H.R.H. Prince of ales, and 
Lecture by Professor Dewar on “The Use of Liquid Air in Scientific 
Research.” 
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SHIPS AND GUNS. 

Our friends in France are not content with their naval 
strength. M. Delcassé has been criticising the Naval 
Estimates in the Chamber. There is talk of ‘ undoing 
the work of Trafalgar,” and many arguments have been 
brought forward to prove that the French navy ought to 
be augmented. According to the Government programme, 
a first-class battleship, three first-class and one third- 
class cruisers are to be laid down in French dockyards, 
besides torpedo-destroyers. This M. Delcassé does not 
think sutticient. He advocates the construction of four 
impossible cruisers, two 27-knot torpedo-destroyers, and 
ten torpedo boats; the battleship not to be built 
just yet. We use the word “impossible” because 
M. Deleassé’s ships could not be constructed. They 
are to be 25-knot vessels, armoured, and carrying a heavy 
armament of quick-fire guns, and a large coal supply. 
Such conditions cannot be combined with a displacement 
of 8000 to 9000 tons. Either the armour or the coal or 
the speed would have to be reduced. We may ask here 
why France wishes to increase her naval strength. If 
she had large Colonial interests to defend, her anxiety 
would be intelligible. As matters stand, we must seek in 
sentiment the explanation of an advanced naval policy. 
France wants more ships simply because England has a 
powerful fleet. It is much to be regretted that our 
friends should incur a vast outlay from such an in- 
adequate and unsatisfactory motive. 

The description of the Prince George which we publish 
this week, will give an idea—no letterpress and no en- 
graving can do more—of what an extraordinary machine 
a modern first-class battleship is. In one great whole 
are combined examples of the most complex and ingenicus 
mechanism known to man. ‘There is nothing in the 
world that can be compared with a modern man-of-war, 
save another man-of-war. Her propelling machinery is 
simplicity itself contrasted to her fighting mechanism. 
Take, for example, the 6in. quick-firing gun, which we 
illustrate this week, and consider what a wonderful 
machine it is. It will fire six rounds a minute at sea 
under ordinary conditions. Twelve rounds have been 
fired in two minutes at a range of 2000 yards, and the 
target was struck tentimes. The shell weighs 100 lb.; the 
powder charge is 34]b.; the cordite charge 15lb. To take 
up the recoil springs are used, which give a resistance of 
7400 lb. at the beginning of the recoil and 13,800 lb., or 
over 6 tons, at the end. The gun’s crew consists of five 
men only. At 900 yards range the gun fired at sea five 
rounds in 55sec. has performed so admirably that the 
target of floating casks was struck four times, and the fifth 
round was only five yards short. Our readers will be repaid 
for the study of the construction of this terrible weapon. 
The gun itself and its mechanism are not less interesting 
than the carriage. Consider also the barbette and its 
great guns. Glance at the inside of the conning tower. 
Bear in mind the profusion of delicate appliances in use 
on every side, and contrast these with the tremendous 
power developed on the one hand by her main propelling 
engines, and on the other by her guns. Nor will it do to 
confine our attention to the ship alone. We must not 
forget the enormous quantity of machinery involved in 
the production of every portion of the finished structure. 
The manufacture of armour plates is in itself a marvel. 
What shall we say of the 10,000 ton presses—what of 
the rolling mills and the furnaces? We, beholding these 
things, should stand aghast, were it not that the know- 
ledge of them has come upon the world by degrees, and 
that they have, as it were, grown up in our midst. The 
tendency is, indeed, to overlook and undervalue the 
labour that has been expended on her—the brain toil 








inwrought in a ship of war. It is well that at times even 
engineers should have the true story of the ship told 
them, so that they may absorb and realise how mighty is 
the work that the construction of a great war vessel 
involves. 

It is when we take due cognisance of these things that we 
understand how great this nation really is. The modern 
war ship, from end to end, is a British creation. In the 
light of such a fact how puerile seem the grumblings which 
we hear about the advances of other nations, and the need 
of technical education. All the arts, all the sciences are 
represented in the modern war ship, her engines, her 
guns, and her ammunition ; and it is a fact of which we 
may well be proud, that all thingsin her are British born 
and British made. In the face of the facts other nations 
would do well to pause and consider whether it is wise 
that they should impel the nation which has done so 
much to new efforts. Since Trafalgar, we have been 
supreme on the sea, and we intend to continue supreme 
to the end, and what England intends to do, history seems 
to show she does. No other nation on the face of the 
earth can now compete with us in the production of ships 
of war. We have taught the world much, but we still 
retain a power of production so vast, an army of brain 
workers so able, of artizans so skilful, that the utmost 
efforts of France, Germany, Russia, or even the United 
States, would fail to keep pace with us if once we felt 
that our Naval supremacy was seriously threatened. 
France and M. Delcassé may rest assured that she can 
spend her money in a hundred ways, each better for the 
nation, than adding to the strength of a navy already more 
powerful by far than it needs to be with a coast line so 
limited and colonial interests so few. 


THE LATE GALES AND THE BRIGHTON PIERS. 


Tue storm that beat upon our southern coast on the 
night of the 4th instant was the cause of extensive injury 
at most of the towns situate upon it. But in no case 
will it be so memorable in the future as in the instance of 
Brighton, for there the storm wrought havoc indeed. But 
before referring in detail to the damage suffered, we would 
desire to say that after a close personal examination and in- 
quiry we have satisfied ourselves that the important defence 
works in course of construction at both ends of the town 
not only themselves escaped unscathed, but manifestly, 
although as yet incomplete, efficiently protected the 
threatened points of the foreshore they were designed to 

ard. 
orThe damage that has been done has been confined to 
the three pleasure piers, to Mr. Volk’s electric railway, 
and to the marine railway to Rottingdean, of the inaugura- 
tion of which we lately published an account. And most, 
though not all, of the injury that has been done to them 
has arisen solely from the entire collapse of the old Chain 
Pier. In an article appearing in our issue of October 16th 
last we mentioned the then condition of that structure and 
its condemnation, as being unsafe. The Borough Engi- 
neer had reported that the piling at the head of the struc- 
ture was 6ft. 9in. out of the perpendicular, and on and 
after October 9th—just seventy-three years after its com- 
pletion—the pier was closed to visitors. In our issue of 
December 25th, 1891, we described the chief features of 
the construction of this earliest among our pleasure 
piers. We need not, therefore, further refer to these. The 
designer of the pier was a Commander Brown, of the 
Royal Navy, who superintended its construction, and con- 
tributed, it is said, no less than £17,000 towards its cost, 
which, according to a local authority, did not exceed 
£27,000. Of this officer there seems to be but scant re- 
cord. He must have been a man of much engineering 
skill, however, to venture upon a form of construction at 
that time so little understood or practised. We do not 
know if he had ever received any engineering training, 
but we believe he had previously designed the Trinity 
Pier at Leith. Until the construction of the Aquarium 
buildings the Pier was approached by a private parade 
1250ft. in length, the site having been removed that dis- 
tance eastward from that originally contemplated in order 
to secure a freer access for the cozsting vessels that prior 
to the opening of the London and Brighton Railway used 
to discharge their supplies of coal and other necessaries 
on the sands at low tide. 

The dangerous condition of the pier was so well known 
that the shock and noise of its falling created but little 
surprise. The collapse took place about 11 p.m. on the 
night of the 4th inst., and the crash was plainly heard 
above the roar of the storm and of the mountainous sea. 
With the morning light it was realised that nothing 
remained of the structure save one of the clumps of 
piling—that nearest the land—upon which stood the cast 
iron towers supporting the chains. It is, we hear, dis- 
cussed among the townspeople that this clump should be 
preserved as a memento of the pier that had so many 
associations connected with the earlier days of Brighton 
as a place of favourite seaside resort, and to replace the 
fallen towers upon it in their original position. A filling 
of concrete between and around the clump of piles to the 
level of low water would probably protect it from chance 
of future injury for very many years to come. It is also 
talked of that legal proceedings involving new points as 
to responsibility may result from the neglect of the 
owners of the late pier to remove it before its destruction 
caused so much injury to other interests. The extent 
and character of this injury may now occupy our atten- 
tion. It can readily be conceived what powerful weapons 
for destruction would be piles of 30ft. to 40ft. in length, 
and probably 18in. square, dashed on the summit of 
mountainous waves against the slight iron piling so 
favoured for modern marine structures. It is fortunate, 
indeed, that the effect of the number of such waterborne 
battering rams has been relatively as restricted as it 
proved to be. 

Commencing at the Rottingdean Railway, we would 
refer our readers to the illustrations we recently gave of 
the new pier and offices, and of the electric car. Among 
the slender iron piles supporting that pier and its build- 
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ings, some of the wreckage from the fallen Chain Pier soon 
found its way, with the result that ina short time nothing 
was left but a few stumps of the iron piles just protrud- 
ing above the shingle. The electric car had, in anticipa- 
tion of bad weather, been removed a few days before to 
the Rottingdean terminus of the line. But even in this 
relative shelter it did not escape destruction. The vio- 
lence of the sea is said to have displaced some of the 
concrete blocks supporting the rails, so throwing the car 
out of level. The wind finished the overturn of this, and 
then the sea worked its will on it. There is little left of 
the car, we hear, that is likely to come in for the con- 
struction of a newone. Proceeding westward, the timber 
groynes along the beach bore witness to the force with 
which the floating débris had attacked them. None of 
them had escaped a partial stripping off of their planked 
sides, but we could see that, except in a few minor in- 
stances, the piling of these had escaped unscathed. With 
reference to Volk’s electric railway, we should say that 
fully half of it was ruined, but repairs were instantly 
taken in hand, and it was expected to reeommence run- 
ning within a very few days. 

The unfinished pier starting from the Old Steyne has 
suffered to all appearances but very slightly. It would 
seem as if the débris had been at first carried along a 
line outside of its length seawards. Some wreckage, 
however, struck it quite close to the shore, breaking off 
one of the piles ina group of six, and destroying most 
of the ties bracing the group. But although their struc- 
ture has escaped thus lightly, the proprietors of this we 
believe to have been also the proprietors of the fallen 
pier. It was a condition of the permit granted to them 
for their new erection that they should wholly remove 
the Chain Pier. Five years or more have elapsed since 
this agreement was signed, and want of funds has 
delayed its fulfilment. Had it been carried out, or even 
if adequate upkeep repair been given to the failing pier, 
the injury to other interests that we are describing would 
not now have to be regretted by these proprietors... No 
effects of the storm were visible during our further course 
westward until the West Pier was reached, save the 
stripping of the planking off the groyne to which we 
have before referred. We satisfied ourselves by a careful 
inspection that the at present unfinished sea wall had 
sustained no damage whatever. The fact endorses the 
encomium we passed on its design and workmanship in 
our article of October 16th last. We regret that the 
same cannot be said of the West Pier. Here the damage 
visible has been very great, and we understand that this 
is even really far more extensive than meets the eye, or 
has until quite recently become known. For some time 
it was believed that the head of this pier had remained 
uninjured. Nota pile was found to be damaged, nor was 
even a stay rod loosened or broken, though the waves had 
wholly destroyed the bathing accommodation provided. 
It has, it is said, since been discovered that the under 
structure, consisting of girders and beams 150ft. in length, 
has been lifted bodily and shifted 2ft. inshore, while the 
steps to the landing stage have been shifted 3ft. out 
of their former position. How far floating piles are 
accountable for these damages cannot be determined. If 
their presence may be assumed, it is very singular that 
the piles should remain intact. It was at the bays nearing 
the shore line that these last have suffered. Some 60ft. in 
length of the piling has been completely destroyed, scarcely 
a vestige of this remaining to be seen. The platform for 
that length has either fallen or is hanging in ruins to the 
latticed girder at one side, the eastern side, that on the 
western having fallen. The result is a gap in the pier of 
about the length we have named. This destruction has 
manifestly been due to the wreckage which found its 
way towards the shore at this point. It was noticeable, 
as evidencing the strength of the work in this piling, that 
in several instances the piles broke through the solid 
metal rather than at the joints just above or below the 
fractures. We understand that a temporary lattice 
bridge is in preparation to span this gap, and that the 
admission to the pier will shortly be resumed. 

Reverting to the present condition of the Chain Pier, 
it may be observed that it must constitute a serious danger 
so long as it remains as now. It is, of course, one reason 
for this that the green light so long exhibited at its head 
will now be missing to mariners. Fortunately, no craft 
of any tonnage now approach the shore so closely. Did 
they do so, the submerged ruin, some of which is to be 
seen at low tide, might lead to serious disaster. It is to 
be presumed that steps will soon be taken to remove this, 
and the withdrawal of the stumps of the broken piles 
will prove a task of some difficulty. The cast iron 
towers, also, will have to be raised, and the weight of 
these cannot be inconsiderable. Altogether, we should 
say the cost of the removal of wreckage must prove to 
be greater than would have been that of the demolition 
of the pier at the time its condition first evidenced its 
approaching failure. 


GOVERNMENT BOILER INSPECTION, 


We understand that the Manchester Steam Users’ 
Association is about to promote a Bill in Parliament to 
provide for the compulsory inspection of steam boilers. 
There is nothing new about this. It has been proposed 
over and over again, and it has always been shown that 
the scheme rests on a fallacy, and that while such in- 
spection might prove troublesome and mischievous, it is 
very unlikely that it would be of service. The theory is 
that about 70 per cent. of all the deaths that take place 
by the failure of boilers might be avoided if only boilers 
were properly inspected. The Boiler Explosions Act of 
1883 and the amending Act of 1890 have produced 878 
inquiries and 150 investigations. About 877 lives have 
been lost in the thirteen years that the Acts have been in 
force, and of these 258 are said to have been brought 
about by preventible causes. When we consider how 
enormous is the number of boilers at work in the United 
Kingdom, we think that it will have to be admitted that 
the loss of life is small. But, small or large, it remains 





compulsory inspection. When we come to investigate 
the matter, moreover, we find that it is not so much the 
deficiencies of inspection or inspectors that are answer- 
able for loss of life as the refusal of the steam-users to 
act on the advice given them by the inspectors. What 
the Manchester Steam Users’ Association wants is, in a 
word, an Act of Parliament which would enable an in- 
spector to have fires drawn, and a boiler condemned 
aud put out of use until it was repaired. It will be seen 
at a glance that this opens up an enormous question, by 
no means indeed to be answered offhand or without very 
careful consideration. 

For the moment we need say nothing about the injury 
which such an Act of Parliament might do to the manu- 
facturer. There is another aspect of the question. The 
effect of such a law would be to throw the onus of 
keeping boilers in order on the shoulders of the Govern- 
ment. So long as the instructions of the inspector were 
complied with—he being a Board of Trade official—the 
boiler owner might plead innocence. Under the existing 
arrangements the boiler owner can be very heavily fined 
or indicted for manslaughter. We find that all inquiries 
carried out by the Board of Trade are intended to 
find out who rather than what, is responsible for an 
explosion, and the greatest care is used to run the guilty 
party to earth. Time and again the steam-user escapes, 
while the superintending engineer, or works manager, or 
boilermaker is censured or fined. Under the proposed 
regulations the steam-user would be more than ever likely 
to escape. Boilers sometimes deteriorate very rapidly ; 
if a Government inspector passed a boiler to-day it might 
be unsafe in three months, and the owner might strongly 
suspect that all was not right and yet shelter himself 
under the plea that, the boiler being inspected by Govern- 
ment, he was not responsible for accidents. It would be 
extremely difficult, if not impossible, to get round this 
obstacle. We believe that the Manchester Steam-users’ 
Association would be satisfied if every boiler were insured 
with some competent society. The society would be 
accepted by the Government, and would to all intents 
and purposes stand for the Board of Trade. It is not 
quite easy to see how the inspectors could do their work 
better than it is done now. It is urged by the Man- 
chester Steam Users’ Association that it is the only 
society that is not venal. It, and it alone, refuses to take 
risks, and declines competition with other societies. But 
we believe that faith in this creed is held by only a 
comparatively small number of steam-users. To explain 
what it means we may say that it has been proposed that 
the rate to be paid as a premium should be the same 
under all circumstances, and ample. It is urged that 
boiler insurance companies and societies now compete so 
energetically that they will take risks which ought to be 
emphatically declined; and that they refuse to offend 
their clients by insisting on repairs being carried out. 
This under the new system would, we are told, be 
avoided. We have, however, no evidence to lead us to 
think anything of the kind, and we have not the least 
hesitation in saying that compulsory inspection must, if 
it is carried out*’at all, be carried out by Board of Trade 
officials. Against any proposal of the sort most deter- 
mined opposition will be raised by the steam-users of 
this country. Unfortunately the Board of Trade is not 
in good odour, and the work of the inspectors might very 
easily be made intolerable. 

There is, however, another objection to the whole 
scheme. Is it really certain that all the explosions which 
have taken place could bave been avoided by proper 
inspection? Is it quite clear that all the 258 deaths 
were due to negligence—we had almost said criminal 
negligence? The answer must be that a certain propor- 
tion of the accidents which take place are true accidents 
in the sense that no normal foresight could have pre- 
vented them. We find a locomotive boiler, for example, 
carefully repaired and tested by hydraulic pressure. 
Every possible precaution has been taken by competent 
men; this boiler explodes a few days afterwards while 
in regular work. Again, let us take the case of steam- 
ships; their boilers are surveyed by Lloyd’s, or by the 
Board of Trade, or by both. This does not prevent the 
occurrence of accidents, and sometimes very serious acci- 
dents indeed. Numerous failures are all classed in the 
Board of Trade reports as ‘‘ boiler explosions,” which are 
not true explosions at all. Thus the collapse of a flue in a 
tramway engine is an “explosion”; so is the bursting of 
a steam pipe; the blowing-off of the lid of a valve chest; 
the ripping of a bleach kier; the splitting of a steam 
pipe used for warming the cylinders of a paper-making 
machine; the bursting, as a result of frost, of a pipe in 
a church warming apparatus. In many of these cases 
there has been no negligence whatever. As regards boiler 
explosions at sea, great or small, it must be remembered 
that they all occur under conditions of the most rigid 
inspection, carried out by very able and impartial men. 
If we go to France, or Austria, or Germany, we find that, 
far from enjoying immunity as a result of Government 
inspection, most disastrous explosions, some of them 
among the worst on record, take place. Unfortunately 
there are not in this country means of obtaining statistics 
of what happens in this way in other countries. But we 
have reason to believe that fully as many disastrous ex- 
plosions occur, and fully as many persons are killed with 
Government inspection as without it. The Manchester 
Steam Users’ Association will do good service if it 
collects and places on record statistics bearing on this 
question. Many years ago we published all the informa- 
tion available at that time. The figures for the last five 
years would be interesting and valuable. : 

Over and over again we have advocated in the pages 
of this journal careful, regular, competent, and universal 
inspection of boilers; but we have always deprecated 
direct Government interference. We have said, and we 
now repeat what we have said, that whenever a boiler 
explosion takes place, it should be assumed that the 
owner is guilty of manslaughter, and that the onus of 
proving his innocence should rest on him. According to 





to be proved that the number would be reduced by 





the theory of English law every man is assumed to 





be innocent until he has been proved to be guilty, 
But the bursting of a steam boiler is primd facie 
such strong evidence of criminal negligence, that we 
should deal with the owner as we have said. The time 
for giving him the benefit of the doubt, if any exists, will 
be the moment when a jury proceed to consider their 
verdict. Under such legal conditigns we feel certain that 
all boilers would be inspected, and much more would be 
done than is done now to carry out the instructions of 
the inspectors. Many of the accidents that take place 
now are, when the eircumstances are examined, found to 
arise from the extreme pressure of work under which 
the steam user labours, backed up by the conviction that 
there is still a margin of safety. If any further legisla. 
tion is necessary it should take a totally different direction 
from that favoured by the Manchester Steam Users’ 
Association. In the first place, if a boiler is insured at 
all, it should be insured for its full value, instead of for 
a nominal sum; this would render it impossible for a 
company to take risks which it will now incur without 
hesitation. The responsibility of men like the directors 
of the insurance companies ought also to be augmented ; 
while the fact that a boiler was not insured at all, and 
exploded, should be regarded as excellent circumstantial 
evidence of the unfitness of the boiler for work. It would 
need very strong testimony in such a case to clear the 
owner from a serious charge. In this way it will be seen 
that all that compulsory inspection could effect would be 
brought about without any of that inquisitorial Govern- 
ment interference which is so distasteful to the English 
mind. The steam user could only claim immunity from 
responsibility by insuring. The insurance companies 
now insure for nominal sums, and therefore, no doubt, 
accept risks which they ought to refuse. If they felt 
that they would be heavy losers by each explosion they 
would be much more careful than they now are to have 
their instructions carried out. No doubt objections may 
be raised to the changes we advocate, but it is not, we 
think, possible, to suggest anything which would be more 
likely to make the best of the principle of inspection and 
insurance. 








LITERATURE, 


The Chicago Main Drainage Channel. A description of the 
machinery used and methods of work adopted in excavating 
the twenty-eight miles Drainage Canal from Chicago to 
Lockport. By C. H. Hitit,C E. New York: Engineering 
News Publishing Company. 1896. Price 14 dols. 

Tus volume gives a brief history of the causes which 

led to the construction of this canal, and illustrates and 

describes in great detail the machinery used, the methods 
of work adopted in its excavation, and the cost of each 
section. The book contains information of much interest 
to English engineers and contractors engaged in works 
of excavation. At no time in the history of engineering 
has so much machinery of varied kinds been collected 
together and put in operation in so smalla space. The 
canal, although only twenty-eight miles long, has been let 
to twenty-nine different contractors, each of whom has 
brought on the ground every kind of machine that 

American ingenuity could devise for rapidly and economi- 

cally removing the soil required for making the cutting. 

Of these machines the author gives full descriptions and 

details, and no less than 105 illustrations. As is well 

known, this canal is being made for the purpose of carry- 
ing away the sewage of Chicago and discharging it into the 

Mississippi. A volume of 10,000 cubic feet a second is to 

flow through it from Lake Michigan, with the idea of so 

diluting the sewage that it shali be innocuous to the towns 
and places past which it will flow; and to this extent 
the water in the lakes and the flow of water down the 

Saint Lawrence will be damaged to the advantage of the 

Illinois and the Mississippi. A general account of 

this scheme was givenin Tue EncingEr of September 

28th, 1894; it is therefore sufficient to say that the canal 
will be twenty-eight miles long, and where it passes 
through drift soil 202ft. on the bottom, with side slopes 
of 2to 1. The material to be excavated varies from soft 
black mud which can be pumped up, to a conglomerate 
of sand, gravel, and clay, mixed with boulders and cemented 
together to almost the hardness of rock, in some cases 
requiring to be blasted before the steam excavators can 
operate on it. There is also a large quantity of ar 

through solid rock. The quantity to be removed is 45 

million cubic yards of wet soil; 23 millions of glacial drift 

and hard soil, and 12 millions of rock cutting ; in all 393 

million cubic yards. 

The close proximity of the site for the deposit of the 
soil, which is placed along the sides of the cutting, in- 
fluenced the methods of excavation to a great extent. 
For the excavation of the soil, steam excavators, or as 
they are termed in America, ‘steam shovels,” were 
almost entirely used, and for transporting the material 
to the dumping ground, the conveyors were principally 
modifications of the inclined plane. The exceptions to 
this system were the continuous belt or pan conveyors, 
neither of which proved as efficient as the other machines. 
The capacity of the steam excavators is limited by the 
output, and no system of overcoming the vertical lift by 
hoisting machinery has been found to be so well adapted 
for carrying the intermittent loads so economically as the 
car and incline system. As soon as the length of run, 
however, exceeded 1000ft., the locomotive was found 
more economical than the incline with a stationary 
hoisting engine. For raising the débris of the rock 
blasting, either stationary cable inclines, travelling cable- 
ways, or cantilever hoists were used. The travelling 
cableways, nineteen of which were in use on the canal, 
consisted of two framed wooden towers fixed on trucks 
running along the banks, varying from 78ft. to 98ft. high, 
the space between the two towers being about 7O0ft. 
The skips, when loaded, were hauled up to the level of 
the main cable, then drawn along, and tipped over 
on reaching the place of deposit, the whole operation 
being controlled from the hoisting engine, which was of 





70-horse power. The main cable was of steel, 2}in. in 
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diameter, with a hemp centre, and having a breaking load 
of 155 tons. The skips hold about two cubic yards of 
rock. The cost of one of these machines is given as 
£3000. Full illustrated details of this machine and of 
the carriages and gear is given in the book. Another 
machine that has been largely used is a cantilever crane. 
This consists of two connected cantilevers supported on a 
tower 60ft. high, arranged to travel on a track on the berms. 
The length of the cantilevers is 355ft., which is sufficient 
for a spoil bank of 80ft. The cantilever trusses have an 
inclination of 12$ deg., so that one arm of the crane 
projects downwards over the cutting, while the other 
projects upwards over the spoil banks. The skips contain 
13 cubic yards, and these are suspended to a carriage 
which travels along the crane, and is actuated by a hoist- 
ing engine placed on the tower, from which the various 
motions for hoisting the skips, propelling them along the 
crane, and tipping are controlled. The weight of the 
machine is 150 tons, and the cost about £6000. This 
crane will deal with 25 to 30 skips an hour, or about 225 
loads aday. Itis described as being remarkable in the 
quickness of its operation and in the mechanical handling 
of the skip when once it is loaded, and for its rapid move- 
ment along the track. 

For removing the soft material, hydraulic dredgers 
were used. The suction pipes of these had vertical tele- 
scopic joints at the upper end and a revolving cutter at 
the lower end. This cutter attacked and loosened the 
material so that the pump could act upon it. From the 
pump the discharge pipe, supported by a line of barges, 
extended to the place of deposit. At the rear end of the 
dredger a vertical spud is driven down into the soft 
bottom, and on this, as on a pivot, the dredger is swung 
backwards and forwards by means of ropes attached to 
the banks. This method of suction dredging, aided by 
cutters, might be much more extensively used both with 
economy and advantage in this country. 

The author claims that the success of the various kinds 
of machinery employed is proved by the fact that nearly 
40 million cubic yards of unusually hard earth and solid 
rock excavation is being done at a cost of 144d. per cubic 
yard for the earth, and 38}d. for the solid rock, includ- 
ing the contractor’s profit. These figures, however, do 
not compare very favourably with other large works of 
excavation which have been executed within the last few 
years. 





United States Ordnance Department Papers. 1896. 


We have received a series of papers brought out by the 
United States Ordnance Department, which are especially 
valuable in their own special branches of work, but are so 
h‘ghly technical and abstruse as to be unsuited for 
review at any great length. 

No. 67, on ‘‘ War Powder and Interior Ballistics,” by 
M. Sarrau, is a translation of a paper by this eminent 
authority. together with an appendix by the translator, 
Lieut. Wheeler. In the first part the general question of 
explosive action is dealt with chemically and mathe- 
matically. The second part deals with crusher gauges 
and practical results of experiment. The formula referred 
to as that of Nobel and Abel should be Noble and Abel, 
having been worked out by Sir A. Noble and Sir F. Abel, 
tha‘ is by the Noble of the crusher gauge not the Nobel 
of dynamite and othercompounds. The action of various 
explosives is discussed, including the action of detonation. 
The third part deals with the measurements of velocities 
and pressures and other problems. In this the bursting 
of the grains of various explosives is both described and 
illustrated. It is almost superfluous to remark that this 
paper is of the highest value to those who have made the 
investigation of the action of explosives their special 
study. 

No. 68. ‘‘ Microscopic Metallography,” by M. F. 
Osmond, translated from the French by Lieutenant C.C. 
Jameson. This deals with the examination of the sur- 
face of metals when highly polished, and also fractured 
surfaces, by the microscope. Commenced as long ago as 
1864 by Dr. Sorby, this branch of investigation has 
been carried on in various countries, in Germany officially, 
but in large manufacturing establishments elsewhere. 
M. Barba introduced it in the Creusot Works in 1880. 
It is said to offer special means to manufacturers of 
learning to control their products. Sometimes the 
structure of the metal is brought out by the action of 
acid. The artificial application of strong light is neces- 
sary. Examination is followed up by ‘ micro-photo- 
graphy,” a branch of work which is in an elementary 
stage of development. After discussing the different 
forms taken by steel and the substances present in it, the 
paper suggests that much may be learned as to the actionof 
rolling mills and hammers on metal, as well asthe action 
of wear and tear. 

No. 69.‘ Report of Experiments with an 8in. Breech- 
loading Rifle, Mounted on a Free Recoil Carriage,” by 
Lieat. Wheeler. This relates to experiments made at the 
Ordnance Proving Ground, Sandy Hook, on December 14th 
and 15th, 1894, in order to determine the circumstances 
accompanying the free motion of both gun and pro- 
jectile. For registering the velocity a Sebert velocimeter 
with tuning fork was employed. The velocities of 
projectile and gun are given in tables which appear to be 
satisfactory. Roughly it may be said that the recoil of 
the gun was about one-hundredth ‘part of the movement 
of the projectile taken at any place in the bore. Equa- 
tions are given for the relation between the initial velo- 
city of projectile and maximum velocity of recoil, and 
between the mean pressure and the volume occupied by 
the gases in the rear of the projectile. 

No. 70. ‘‘The Initial Strains in a Hollow Steel Forg- 
ng Cooled from the Interior,” compiled by Captain F. 
E. Hobbs and Captain R. Birnie, Ordnance Department. 
The object of the investigation here described is thus 
expressed :—‘‘ The thoughts which led up to the proposi- 
tion to make an experimental forging of the kind specified 
were, briefly, that the art of manufacturing steel forgings 








had progressed to such a point that thoroughly trust- 
worthy and homogeneous forgings of very considerable 
size and high physical qualities could be certainly made, 
and if advantage could be taken of any steps in this 
manufacture to eliminate the opposing strains intro- 
duced by the process of oil hardening, and at the same 
time introduce strains which would be helpful in oppos- 
ing interior pressures, that it might be possible to make 
guns of a fewer number of pieces, or even of one 
piece, instead of a large number of pieces assembled 
under shrinkage. The operation of annealing the oil 
hardened forging seemed to be the point in the manu- 
facture that would permit the accomplishment of all 
that was desired, and, in addition, offer the advantage of 
permitting the amount of initial strain to be controlled 
within narrow limits.” The work was carried out by 
slicing across an experimental forging cooled from the 
interior, thus making short rings half an inch long, 
identified as “muzzle,” ‘ muzzle middle,” ‘breech 
middle,” and “breech slices.” These rings were very 
carefully measured in the interior, and the interior was 
turned out, and the interior thus formed measured at 
different stages. The tube shrunk as the removal of the 
interior proceeded further and further; thus, when a 
bore of 2°82485in. diameter had been turned out to a ring 
which would have been 3°33955in. had it remained un- 
altered, the interior diameter had shrunk to 3°33825. 
The process was continued until a ring which. unaltered, 
would have been 4°45855in., had contracted to 4°45685in. 
The shrinking on of successive rings was then investi- 
gated, when an interior 4°4117in. was compressed to 
44073in. It was finally concluded that very favourable 
results were obtained by interior cooling. The strains 
produced directly are more intense than necessary; but 
after annealing the forgings have satisfactory strains, the 
elastic resistance of the sections both before and after 
annealing is shown to be superior to that of correspond- 
ing sections of the built-up guns. Among others, the 
following propositions are stated :—‘‘(1) The point of 
critical strain will be at the surface of the bore, where the 
compression at rest and the extension in action will be 
greater than at any other place. but by condition must 
not exceed the elastic limit of the metal. (2) To 
make the resistance to interior pressure a maximum 
in any cylinder, the state of initial tension should be 
such that when the pressure acts from within, the whole 
thickness of metal in the wall should be, as nearly as 
practicable, uniformly strained to the elastic limit of the 
metal. (3) For given conditions there is only one thick- 
ness of cylinder (namely 0°65 calibres nearly) for which 
a condition of uniform strain in action equal to the elastic 
limit of the metal can be obtained. (4) For cylinders of 
greater thickness, uniform strain will be reached before 
the elastic limit is attained, and with increasing pressure 
this will only be reached fully at the surface of the bore, 
thus determining the limit of pressure. For such cylin- 
ders the best conditions of resistance will be obtained by 
utilising the full limits of compression of the metal in the 
initial tension. (5) For cylinders of less thickness than 
0:65 calibres, a state of uniform strain can be attained 
with a compression of bore less than the limit considered 
above.” The thinner the cylinder the less should be the 
initial compression. It was concluded that initial strain 
as great as desirable can be produced by interior cooling, 
and if needed reduced by annealing. 

No. 72. ‘* Reporton Development of a Photo-retardo- 
graph and its Application to Crusher Gauges,” by Lieut. 
Dunn. The results of experiments made are given, 
showing that the apparatus in some form is capable of 
giving a trustworthy dynamic measure of any quickly 
applied force which results in the appreciable displace- 
ment of a known mass in an appreciable time. 

No. 71. ‘A Study of the Mode of Combustion of 
Explosives,” by M. Vieille; translated by Captain Sidney 
Stuart. This investigation deals with the burning of 
grains of various forms, burning by parallel surfaces, 
action through interstices, &c., as well as effects of com- 
pression, and mode of combustion of collodial powders, 
and ballistic characteristics of explosives. 








ALFRED NOBEL. 


In the death of Mr. Alfred Nobel, the Swedish engineer, 
which occurred last week at his villa at San Remo, Italy, 
technical science in general, but the explosives industry in 
particular, loses a well-known member. Mr. Nobel’s name 
will always be associated with the high explosives, in which 
the base is nitro-glycerine, as he was the first to turn to 
practical account the discovery of Sobrero in 1847, who, 
working in the laboratory of Pelouze, found that by acting 
upon glycerine with a mixture of nitric and sulphuric acids 
of great strength, a highly explosive substance was formed. 
At first it was attempted to use this liquid, “‘ glonine,” as it 
was called, in its original state, and ‘Nobel was the first to 
use it in this form. But after several serious explosions had 
occurred, owing to the great sensitiveness of the liquid, the 
new explosive got into very bad odour, and its use was almost, 
if not entirely, given up. In 1864, however, Nobel took 
out a patent for the production of an explosive, now well 
known under the title of dynamite. His object was to 
render the use of nitro-glycerine not only safe for blasting, 
&s., but also for transport. In his patent he says: ‘“ This 
invention relates to the use of nitro-glycerine in an altered 
condition, which renders it far more practical and safe for 
use. The altered condition is effected by causing it to be 
absorbed in porous, unexplosive substances, such as charcoal, 
silica, paper, or similar materials, whereby it is converted 
into ® powder which I call dynamite, or Nobel’s safety 
powder, By the absorption of the nitro-glycerine in some 
porous substance it acquires the property of being in a high 
degree insensible to shocks, and it can also be burned over a 
fire without exploding.” The substance generally used for 
absorbing the nitro-glycerine is an infusorial earth called 
kieselguhr, but other substances have been used. Until a 
few years ago the whole supply of nitro-glycerine in this 
country came from the well-known works of Nobel and Co., 
situated at Ardeer, in Scotland. Now, however, there are 
several factories in England where tons of dynamite and 








other nitro-glycerine explosives are made in the course of a 
single week. 

Another and more important invention due to Mr. Nobel 
is the series of gelatine explosives. In these compounds the 
soluble form of gun-cotton or nitro-cellulose is made to 
dissolve in nitro-glycerine by the aid of a moderate heat 
—about 40 deg. C. The first of these explosives, blasting 
gelatine, was patented by Nobel in 1875, it consists of a clear 
semi-transparent, slightly elastic, jelly-like substance, and 
has a specific gravity of 1:5 to 1°55, and generally consists of 
about 92 per cent. of nitro-glycerine, and 7 to 8 per cent. of 
the soluble nitro-cotton. This substance is a very powerful 
explosive, if the relative strength of dynamite is taken as 1, that 
of blasting gelatine is 1°4, or exactly the same as nitro- 
glycerine itself. The great advantage of combining these two 
substances arises from the fact that the molecule of nitro- 
glycerine contains an excess of oxygen, whereas that of the 
nitro-cellulose is somewhat deficient ; a mixture, therefore, in 
the proper proportions of these two substances, will ensure 
that there is sufficient oxygen present for the total combustion 
of the carbon. The relative proportions of the two substances, 
in the various forms of gelatine dynamites found in com- 
merce, do not, however, always correspond to those necessary 
for complete combustion, either because an incomplete com- 
bustion gives rise to a greater volume of gas, or because the 
rapidity of decomposition and the law of expansion varies 
according to the relative proportions and the conditions of 
application. . 

Nobel afterwards patented various mixtures of blasting 
gelatine with wood pulp, nitrate of potash, &c. These are 
known under the names of gelignite, gelatine dynamite, &c. 
These compounds, together with others which are very similar 
to them, such as forcite, have almost entirely superseded the 
original dynamite for use as mining explosives. Of course, 
the various additions to blasting gelatine generally have the 
effect of lowering the strength by reducing the amount of 
nitro-glycerine ; but this is often done in order to change a 
shattering agent into a heaving or into a propulsive force. 
If this process, however, is carried too far, the advantages due 
to the presence of nitro-glycerine are lost. There is there- 
fore a limit to these additions. In the late Colonel Cundil’s 
“‘ Dictionary of Explosives,” no less than 125 different kinds 
of dynamite are mentioned, the base in every case, of course, 
being nitro-glycerine. They may all be considered as derived 
from or modifications of either Mr. Nobel’s kieselguhr dyna- 
mite or blasting gelatine, and in many cases they possess 
little, if any, advantage over these compounds. 

The next explosive of importance invented by Nobel was 
ballistite, which was the first of the nitro-glycerine smoke- 
less powders, and was composed of the soluble, or rather of a 
mixture of the soluble and insoluble forms of nitro-cellulose, 
together with nitro-glycerine, and atfirst contained camphor, 
but this was afterwards given up, and the composition of 
ballistite is now 50 per cent. soluble nitro-cotton, and 50 per 
cent. nitro-glycerine, As, however, the nitro-glycerine will 
not dissolve so large a quantity of nitro-cellulose, some 
solvent, in this case benzol, had to be used in order to 
dissolve it and bring it to a state in which it could be incor- 
porated with the liquid nitro-glycerine. The jelly is then 
rolled out into sheets, rent up into squares, or otherwise 
treated. In appearance ballistite is a darkish-brown colour, 
is generally in the form of small squares, and burns in 
layers when ignited. The average muzzle velocity obtained 
in Sir A. Noble’s experiments with ballistite was 2140 foot- 
seconds, and one gramme of ballistite generates about 615 cc. 
of permanent gases. 

This powder, which is very well liked by scme practical 
men, is manufactured at the Nobel Company’s Works at 
Ardeer; at Chilworth, in Surrey; in Germany, and also in 
Italy, where it has been adopted as the service powder. It 
was this powder which gave rise to the well-known “ Cordite 
Trial” in 1894. The Nobel Company claimed that cordite 
was an infringement of their patent for ballistite, and there 
can be no doubt that Mr. Nobel was the first to use nitro- 
glycerine, either alone or in combination with nitro-cellulose, 
as an ingredient of smokeless powders. The difference 
between cordite and ballistite from a chemical point of 
view is this—the first consists of gun-cotton in an insoluble 
form, dissolved in acetone, and afterwards mixed with the 
nitro-glycerine, and also a little vaseline ; whereas the second 
consists of the soluble form of gun-cotton—i.e., the lower 
nitrates of cellulose—dissolved in the nitro-glycerine itself, 
a little benzol or other solvent being used to aid its action. 

In the manufacture of gun-cotton, however, it is not easy 
to prepare a pure product, i.e., one that will consist entirely 
of either the soluble or insoluble form, the purest gun-cotton 
or Hexa-nitro-cellulose will contain some small percentage of 
the soluble form, and on the other hand, the soluble kind 
almost invariably contains a little of the insoluble. It was upon 
this point that the ‘‘ Cordite Trial” was chiefly fought. Was 
Mr. Nobel’s patent for the soluble, or for a mixture of the 
soluble and insoluble forms, of gun-cotton, and would either 
of these substances serve his purpose? The Court decided 
that he had only intended to use the soluble form. It should 
be pointed out that the terms soluble and insoluble refer to 
the solubility of the nitro-cellulose in a mixture of ether and 
alcohol, and not to the action of nitro-glycerine, although its 
action is exactly the same. The soluble form dissolving in 
nitro-glycerine, whereas the other does not. As regards the 
general properties of ballistite and cordite there is no great 
difference between them many practical men, however, 
prefer the former. 

Mr. Nobel did not entirely confine his energies to 
explosives, among other things may be mentioned his 
experiments in the use of aluminium for hoat-building, 
&c. The factories of the Nobel Company, Limited, at Ardeer 
and Polmont, are, perhaps, the largest in the world, a very 
great variety of explosives being made, such as dynamites, 
blasting explosives of all kinds, and both ballistite and cordite. 
There are also several factories belonging to the Nobel Com- 
pany on the continent of Europe. At the time of his death 
Mr. Nobel had ceased to take an active part in the manage- 
ment of any of these works. The Ardeer factory was for 
many years superintended by the late Mr. George McRoberts, 
whose death occurred only last year, and. much of the 
machinery used in the manufacture of Nobel’s explosives was 
introduced by him. The gelatine patents expired some few years 
ago, and these compoundsare now made by several other explo- 
sives companies in England, and the various forms of gela- 
tines, or mixtures of gun-cotton and nitro-glycerine and 
numerous other substances, the value of which latter is pro- 
blematical, have almost entirely superseded the use of 
Nobel’s original dynamite, which simply consisted of the 
nitro-glycerine absorbed by a porous earth. The most im- 
portant advance upon this, however, the use of gun-cotton 
with the nitro-glycerine, instead of an inert base, was also 
due to Mr, Alfred Nobel. 
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GECTION SHOMIME DISENCACING CRIPES 
WORKED BY DAVITS 
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ABBOTT’S BOAT RAISING AND LOWERING 
DAVIT. 


THE above engravings illustrate a new boat raising and 
lowering davit, invented by Lieutenant A. W. Abbott, R.N., 
and possessing several features of interest and novelty. The 
ordinary form of davit is replaced by davits pivoted on an 
upper frame, and partly surrounding the boat which is placed 
within their embrace. The davits themselves are pivoted upon 
a light, strong superstructure, and when inboard provide the 
means of holding the boat in one direction, while it is held 
i1 the chocks by grips or lashings, which are automatically 
rleased when the first operation towards releasing a boat is 
made. The davits are connectéd up in the line of their 
pivots by means of a spindle, upon which the davits rotate. 
aid upon which they have a crane neck movement normel 
to the side of the ship. For working these davits a rope ‘s 
rove through the block at the top of the bent davit levers, 
ani through blocks fitted on the deck, and then through a 


b.ock on a ring bolt or shackle on the structure towards the | 


contre of the ship. To get the boat into position another 
tackle is used, one block of which hooks on to a lug or ring 
fitted to the end of the lever or davit. The first mentioned 
rope tackle takes the weight of the boat after the boat’s keel 
has passed outboard of the pivot. One of the details of the 
above engravings shows an end view of the self-relieving 
chock, which comes into action by the first movement of the 
lifting tackle, but which with the grips firmly holds the 
bolt in place until the tackle is brought into use. The 
arrangement of this apparatus is, it will be easily seen, such 
that the boat is out of the wayin any case, and firmly 
stowed, while the operation of putting it outboard by hauling 
upon the lower and pendant arm of the davits is very simple 
as compared with that of swivelling separately the pair of 
ordinary vertically-pivoted davits. The boat is, moreover, 
carried clear of the sides of the ship in almost any state ot 
the weather, ard it may be fully loaded before the lowering 
operation takes place. 

Full particulars of Lieut. Abbott’s invention may be 
obtained from his specification No. 23,134 of 1893, or from 
the inventor, at Crondall, Farnham, Surrey. 








COAL, IRON, STEEL, AND MACHINERY IN 
MEXICO. 


AccorpDING to a recent report by the British Consul at Mexicc, 
tae demand for coal and coke in that country has increased 
considerably in the past few years, and these articles will ere 
long become an important factor in the import trade, as the 
supply of wood for fuel in the country districts becomes 
scarcer. At present the railways for the most part burn 
wood, except the Mexican-Vera-Cruz Railway, which uses 
only coal and compressed fuel imported from England, and 
the International Railway, which obtains its coal from its 
own coalfields in the State of Coahuila. There is a fairly 
large demand for coal for use in some mining districts, 
factories, and large towns, and also for the supply of steamers. 
The 1895 imports comprised 190,000 tons coal, and 95,000 tons 
of coke, the latter being almost all used in the smelting works 
in the Central and Northern parts of the Republic. About | 
half of this was imported from England and half from the | 
United States. The present price of Welsh coal placed in | 
the city of Mexico is about £1 16s. per ton, 41 per cent. of | 
which represents the cost of railway freight from Vera Cruz. 
S2a freights vary according to the time of year, being as low 
a3 8s. 6d. per ton when return cargoes of cotton are obtain- 
ale at Galveston and New Orleans. American bituminous 
coil is sold here at about £1 10s. 9d. per ton, but cannot com- | 
pare in quality with Welsh coal. If the railways were to | 
r2duce their freights on coal, it would be much more used 
throughout the country. Since the completion of the great | 
trunk railway system of Mexico the imports of iron and steel | 
n3turally show a great falling off in rails and railway material, 
but this is not the case in other branches. In 1895 the | 
imports of iron and steel fell to 45,031 tons, a decrease of 
2243 tons, or 4°75 per cent. under those of 1894. The value 
rose to £593,155, an increase of £81,056, or 15:8 per cent., 
in spite of the importation of railway material being the | 
lowest for many years. The principal articles were—steel | 
rails and sleepers, £60,000; iron tubing, £56,000; corrugated 
iron sheets for roofing, £54,000; barbed wire for fencing, | 
£44,000; nails, screws, and rivets, £42,000; agricultural | 


| variety of work, and thus the stroke of the pump is kept 
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| implements, £41,000; sheet, hoop, and bar iron, £34,000; 
tin sheets and plates, £26,000; bar steel, principally for 
mining purposes, £24,000. Other articles of minor import- 
ance are ploughs, iron beams for roofs, steel wire cables, iron 
stoves, telegraph wire, amounting, with the unclassified 
| manufactures, to £140,000. The United States contributes 
55 per cent., and England 30 per cent., principally rails and 
railway material, iron tubing, corrugated iron sheets, steel 
and sheet, hoop and bar iron. The remainder comes from 
Germany and Belgium. The imports of machinery and 
implements rose to £856,230, an increase of £129,609, or 
17°85 percent. These heads comprise agricultural, industrial, 
and mining machinery, £488,000 ; steam engines, £165,000; 
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tools for artisans, £54,000; scientific instruments, £29,000; 
pumps, £18,000. Owing partly to proximity, and to the 
facility afforded thereby for filling orders rapidly, but partly 
also to the similarity of conditions, and consequently of 
requirements, existing in the two countries, the United 
States control between 50 and 60 per cent. of this branch of 
the import trade, principally in agricultural and mining 
machinery, pumps, steam engines, and tools England 
furnishes from 15 to 20 per cent., a large part being industrial 
machinery. Some English agricultural machinery, notably 
threshing machines, is imported, also some steam engines 
and pumps. The remainder comes for the most part from 
France and Germany. 
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WHEEL PRESS. 


WE illustrate above the fine hydraulic wheel press for 
inserting axles, by Messrs. Fairbairn, Naylor, and McPherson, 
to which we have already made reference in the description of 
the North-Eastern Locomotive Works at Gateshead. The 
cut is self-explanatory. It will be seen that the large 
vertical transom can be moved to various positions to suit a 


short, and great stiffness is gained. The loose heads of the 
piston-rod, of which several sizes are provided, are made of 
the shape figured to clear the end of the axle as it comes 
through the boss of the wheel. The shackle for carrying the 
axle is allowed longitudinal movement on the top m of 
the frame, and can be raised vertically by means of the 
screw and capstan handles shown. The manager of the 





Gateshead works speaks in terms of the highest appreciation 
of this machine. 








THE NATIONAL CYCLE SHOW, 

Tue fifth annual exhibition of cycles, accessories, «c., 
under the auspices of the Cycle Manufacturers’ Trade Pro- 
tection Association, was held at the Crystal Palace, Sydenham, 
from the 4th to the 12th inst. inclusive, and was probably 
the finest collection of cycles ever brought together. The 
demand for space was so great that every available corner of 
this vast building was brought into use, but the motor 
cars were conspicuous by their almost entire absence. The 
exhibits of the leading cycle makers were practically devoid 
of real novelties, but there were the usual inventive geniuses 
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with mechanical monstrosities, by which they hope to 
speedily climb the ladder of fame until the zenith—a limited 
company with several million pounds sterling—is attained. 
It is remarkable to see to what lengths some of these insup- 
pressible gentlemen will go to arrive at something out of the 
ordinary. For instance, to reduce the friction of the chain— 
an infinitesimal quantity when well constructed and 
efficiently lubricated—one firm employs what is called an 
anti-friction gear wheel, in which a loose steel roller is intro- 
duced into each tooth with the object of substituting a 
rolling motion for a sliding motion of the link when in con- 
tact with the tooth. 

The Elliptic Cycle Company, Peterborough, had on view a 
chainless safety bicycle, in which the rear wheel is driven 
direct by a sort of “sun-and-planet’’ motion, the pedals 
being attached to the ends of long levers in such a manner 
that they move through an oval path, whereby, it is claimed, 
the dead centre is obviated. Another curiosity, called a 
“ balance action ” cycle, did not strike us as likely to have a 
very large demand. This consists practically of an ordinary 
safety bicycle frame, the front steering wheel being replaced 
by a sort of two-wheel bogie movably pivoted to the forked 
head of the machine, while a fourth trailing wheel is pro- 
vided in a frame pivoted on the axle of the rear driving 
wheel. This trailing wheel has a castor action, and “ follows 
in the wake of the machine exactly.’’ The result of the extra- 
ordinary combination is set forth by the makers as follows :— 
“The machine smoothly rolls over obstructions instead of 
bumping and jumping, and thereby vibration is greatly 
reduced, and the provision of the front wheels prevents side- 
slip and greatly minimises danger from that cause.’ The 
machine is about half as long again as the usual safety 
bicycle, and has four wheels in contact with the ground 
instead of two. 


The Moonlight Patent Lamp Company, Liverpool, 
shows & new lamp ii which the vapour of an oil 
which vaporises at atmospheric pressure is employed. 


These lamps are a distinct novelty, and should find a ready 
sale for other purposes than cycling. 

The New Ixion Tire and Cycle Company, Limited, Oxford- 
street, London, showed their new pneumatic tire, in which 
the method of attaching, in lieu of the continuous wire, is a 
flat band, which overlaps some 6in. at the ends, lying in 
loose pockets underneath the air chamber, so that under 
pressure when inflated the ends collapse circumferentially and 
grip the top of the rim centripetally. Another new feature 
to be introduced consists of a wheel with a self-contained 
ball hub and tire complete, for perambulators and motor cars. 
This wheel can be slipped on an ordinary plain axle, and for 
this purpose the hub, wheel, spokes, rim, and tire have 
all been specially designed. The wheel is of an ordinary 
cycle pattern, having tangent spokes, simply carried out 
in detail, and each wheel will be constructed to carry a load 
of about two tons. 

The makers of cycle-making machinery were numerous, 
and the appliances shown by Messrs. J. Holroyd and Co,, 
Milnrow, Lancashire ; and Messrs. Burton, Griffiths and Co., 
London, are wortby of special mention. Messrs. Buck and 
Hickman, Whitechapel-road, London, had a large number of 
machine tools in operation. These machines were largely of 
American design, and served to show how wonderfully 
cheaply the component parts of cycles can now be turned out. 
Messrs. Alfred Herbert, Limited, of Coventry, hadalso on view 
a very fine display of machine tools, of which a hub-making 
machine by the Davis and Egan Company, Cincinnati, for 
turning out hubs completely finished from the bar, is 
well designed and exceedingly useful. A bracket boring 
machine, made by Messrs. Herbert, and intended for boring 
and turning up simultaneously the four lugs on a cycle 
bracket, shows considerable ingenuity in construction. 








THE REFRIGERATED MEAT DEPOT AT HAVRE. 


Tur Compagnie Générale d’Alimentation of France, having 
for its object the importation of fresh meats from foreign 
countries, notably Australia, and preserving them by a 
freezing process, completed in May last the erection of a 
large establishment for that purpose on the Tancarville 
Canal, near Havre, consisting of two blocks, one for the re- 
frigerating chambers and machinery and the other for 
administrative purposes. 

The former block contains six refrigerating chambers, con- 
structed with double walls of wood, the space between 
them being filled with a non-conducting substance, which 
thoroughly protects the chambers from the influence of the 
external atmosphere. In the chambers a low degree of tem- 
perature is obtained as follows:—First, by metallic pipes 
contained in grooves on the inner walls of the chambers, 
through which a liquor, reduced by a special apparatus 
to 10 deg. below zero, circulates continuously, The liquid 
holds in solution a certain quantity of chloride of lime, 
which prevents it from congealing in the pipes, and conse- 
quently arresting its continuous circulation. Secondly, when 
a lower degree of temperature, such as will produce perfect 
congelation, is desired, it is effected by a process well known 
in physics, using a very volatile liquid, such as chloride of 
methyl previously compressed, in the reservoirs. In this way 
& temperature of 12 deg. or 15 deg. Fah. below zero may be 
obtained; but the average temperature maintained in the 
chambers is about 11 deg. below freezing, it having been found 
that at this temperature meat will be preserved in excellent 
condition for two or three years. 

The establishment being situated directly on the canal from 
Havre to Rouen, cargoes of meat are landed directly at the 
works, and rapidly placed in the chambers. When the 
frozen meat is to be transported to Paris or other distant 
ports by water, specially-constructed barges with refrige- 
rating chambers, and being on a small scale a counter- 
part of the before-described chambers and machinery, are 
used. The company owns two of these barges, one which 
will contain the carcases of 9000 or 10,000 sheep, the other 
being a little smaller. According to the United States 
Deputy Consul at Havre, the works are in full operation, and 
the promoters of the enterprise are very sanguine of success. 








THE INSTITUTION OF CIVIL ENGINEERS. 
SCREENING AND TIPPING COAL. 


At the ordinary meeting on Tuesday, December 8th, Mr. John 
Wolfe Barry, C.B., F.R.S., the president, in the chair, two papers, 
one with the treatment of coal at the surface of the pits, were 
ead, 
The first communication, on “ Screening and Tipping Coal,” by 
Mr, James Rigg, embodied an account of the various forms of 





screening and tipping machinery employed in recent practice. 
Greater importance was now placed upon the preservation of coal 
from damage in loading, screening, and in transit than formerly, 
on account of the keener competition in the supply of coal for 
domestic purpcses. The rate of increase in the amount of coal 
raised in the United —— for manufacturing purposes had 
greatly exceeded that for domestic use, so that the supply of coal 
per head of the population was now more than double its amount 
thirty-three years ago, while the population had barely increased 
50 per cent. 

The leading types of trams and corves, as influencing the 
methods of tipping, were illustrated and described. It was 
pointed out that end doors caused the weakened sides of trams so 
constructed to involve a permanent and continual expense for 
repairs, and having regard to all questions to be considered, in- 
cluding accidents and occasional collisions, the ‘‘box” tram, with 
timber sides and steel or iron floors, was advocated. 

Illustrations were shown of the various methods of tipping, also 
the method of delivering from open-ended corves without the 
adoption of a tip; and various forms of tipplers, oscillating as well 
as revolving both forwards and backwards, with and without the 
assistance or control of counterbalance weights and brakes, were 
described. Diagrams were likewise exhibited to prove that the 
fall of coal from side-tipped corves was greater than that from 
corves tipped endwise, and that the arrangements often made by 
colliery proprietors, at inconvenience and expense, to bring on the 
coal from the former direction were consequently not productive 
of the economy believed to result. It was contended that the 
tipping of open-ended trams caused the largest and most valuable 
coal, forming the top of the load, to leave first and sustain severe 
shock and breakage on the screen, and that it consequently was 
aa by the lower coal. 

ith a view to obviate the objections to these tipplers, the 
author had designed a tipping machine, which he showed in four 
positions of its oscillation. It was counterbalanced and under 
control of a brake, and the coal was received upon a plate at right 
angles to the floor of the corve or tub and checked by a light 
balanced door. The fall, common in various degrees’to all the 
other forms of tips, was thus entirely prevented. The application 
of this tipping-machine for the ieodine of coal from end-door 
railway wagons of 4ft. 8in., as well as metre, gauge, was also 
illustrated. 

For er separating coal, the revolving or barrel screen 
was first described. Though effective in separating the sizes, and 
well adapted for use in conjunction with brickmaking machinery, 
and for screening minerals which were not deteriorated by the 
process, it was so destructive to the coal as to be quite unsuitable 
to that intended for domestic use. In a less degree vibrating 
riddles caused similar injury, and involved the expense of the 
power needful to drive them. An illustration was also given of 
what was considered one of the best forms of picking-belt, with 
screens, and loaded by revolving side-tips; poll the author con- 
tended that, inasmuch as the travel of this belt was definite, and 
the quality of the coa), as regarded need for picking, varied widely, 
a much larger number of pickers must be employed to secure the 
best results than was needful for the average work, and con- 
sequently unnecessary expense was incurred. 

The sections of the leading types of screen-bars were examined, 
and the objections to those with round and particularly diamond- 
shaped heads pointed out; it was shown that by setting light flat- 
topped steel bars in ranges of short lengths, alternating bars and 
spaces in each range, the slack was effectually entrapped in the 
upper end of the screen-hopper without any other aid than the 
force of gravity. The pitch between these bars could also readily 
be changed to suit the varying demands in different seasons. 
Descriptions were also given of fixed screens, suitable for special 
purposes, and of a curved balanced screen worked under the 
control of a brake, and, for loads of 16 cwt. and upwards, under 
that of a cataract cylinder. The coal distributed itself over the 
lower end of this screen, and could be readily sorted. Whether 
much or little labour was involved in this process the number of 
pickers was small, because the operator had complete contro: over 
it, and on release of the brake or cataract its weight caused it to 
descend gently to the angle of delivery, an automatic latch pre- 
venting the actual passage of the coal into the truck until the 
screen attained the correct angle of delivery to secure the minimum 
of fall at this point. The most effectual and ical methods 
of tipping and screening or separating coa! were those employing 
the force of gravity only. 

The second paper, by Mr. Thos, Gillott, M. Inst. C.E., was 
devoted to a description of 








THE SURFACE PLANT AT KIRKBY COLLIERY. 


The Kirkby pits, sunk to work about 10,000 acres of ‘‘ top-hard ” 
coal, were situated on the Nottingham and Mansfield line of the 
Midland Railway. The tubs in the pits were filled by hand, so 
the quantity of small coal sent to surface was only about 15 per 
cent. The nominal capacity of the tubs was 15 ewt., and they 
arrived at the bank in a two-deck cage simultaneously unloaded 
on two landings, one 7ft. 4in. above the other. Lines of 2ft. 3in. 
gauge were laid to allow the tubs to be weighed, tipped and 
returned by the empty lines to the opposite ends of the cages. 
There were two tipplers upon each landing, on leaving which the 
coal descended a me having two superposed screens, to remove 
a portion of the small coal, the large being delivered on to a travel- 
ling band, 3ft. 3in, wide, and 280ft. long, where it was freed from im- 
purities by hand picking. The wagons for picked coal ran alongside 
the band, which was 13ft. 6in. above the rail-level, and were loaded 
at thirteen shoots — along its length. The gradient of the 
railway was with the load, so the wagons were lowered without 
motive power ; and to provide for the accidental running away of 
a — the shoots were hinged to allow them to be swept clear by 
it. @ residue from the travelling band was raised by an elevator 
to a cross belt, where any further impurity was picked out. This 
belt was divided down the centre by a bar, so that all coa! larger 
than a 2hin. or 3in. cube was separated into hard and soft. The 
divisions were maintained over the jigging screens, so that hard 
cobbles were delivered by one shoot and soft cobbles by another 
into the trucks, the nuts and small slack falling into hoppers with 
bottom doors. The screens made about sixty or seventy double 
vibrations per minute, and the excentrics were set opposite to one 
another, so that no injurious vibrations were transmitted to the 
framework. 

The arrangements for the railway traffic were such as to allow 
gravitational shunting and sorting as far as possible. The lines 
fell with a uniform gradient of 1 in 80 from north to south. Empty 
wagons were received from the Midland Railway by a line diverg- 
ing into six dead-end sidings, from which they could be selected 
and run into any of the six loading roads. e empty wagons 
were weighed, and an average gain of 2°83 cwt. per truck had, 
during June, 1895, been thus effected. The loaded wagons con- 
verged to the north weighing machine, whence they passed into 
storage sidings, the capacity of which amounted to 280 trucks, and 
then to the Midland or Great Northern Railway. 








LETTERS TO THE EDITOR. 
(Continued from page 637.) 





BOILER TESTS. 


Srr,—I noticed in your last issue an account of a tria! of a boiler 
fitted with Gosling’s patent draught appliance. This furnace has 
been officially tested, and the bare results are recorded in the short 
article referred to above. I do not wish to dispute the figures 
given as results of that test, but I think it unfortunate that tests 
should be published bearing the authority of well-known men when 








those tests are obviously unreliable, is is unfortunate for two 





reasons. First, because engineers will not credit the performances 
of new apparatus unless the trials are conducted so as to minimise 
disturbing effects; and, secondly, those unable to judge a test 
upon its merits are misled. The report referred to states that “At 
the commencement of the trial, which lasted exactly half an hour, 
the water stood at the same level in each boiler and the fires were 
in their normal condition. Both boilers—i ¢., those under test— 
were connected to the system of steam Le we common to all the 
boilers ; and the steam pressure rose gradually from 58 Ib. to 60 lb. 
per square inch.” In the first place, I should like to point out that 
a boiler trial of one half-hour duration is of no value whatever. On 
the evaporation credited to that half hour, a small error in the 
water gauge observations of a 7ft. 6in. by 30ft. boiler introduces 
anercor of quite 5 per cent. in the evaporation results. Then, 
again, the statement that the fires were in their normal conditions 
before the test commenced is no guarantee against false results in 
a trial of so short duration. Tae fact that the steam pressure rose 
from 58 Ib. to 60 Ib. per square inch is intended as a justification 
for the steam jets used to blow the fires. But the fact that the 
boilers tested were ‘connected to the system of steam pipes 
common to all the boilers ” may afford sufficient explanation for a 
rise in pressure. 3 

I purposely omit quoting the evaporative results obtained, because 
I do not wish to criticise the apparatus tested. I do think, how- 
ever, that experts should exercise more discretion in their methods. 
In view of the prejudice taken by the so-called practical man 
against technical education, I think it still more important that 
those who are connected with such work should not injure the 
cause by permitting the publication of figures probably not 
intended for that purpose, »G, 

Leeds, December 14th. 





ACETYLENE GAS, 


Str,—On page 548 of your issue of November 27th a note is 

ublished on the use of acetylene. It is as follows :—‘‘ Orders 
kane been given to the Prussian railways to stop, until further 
order, all extensions of oil gas plant for lighting railway carriages, 
in view of the intended introduction of acetylene for this purpose. 
The Minister of Public Works is of opinion that the existing gas 
cylinder arrangements are large enough to be applied to the use 
of acetylene.” 

This note seems to show that acetylene is treated in Germany 
as a well-behaved and not dangerous gas. That this is really the 
case appears to be doubtful, as has been shown by MM. Berthelot 
and Vieille—Acad. des Sciences, Paris, October 5th, 1896. Experi- 
ments were carried out with a view of seeing what precautions, 
if any, are necessary in the preparation, compression, and storage 
of acetylene for commercial uses. The well-known chemists men- 
tioned found that at —— of two atmospheres and over the 
decomposition is complete, the explosive pressure rising so rapidly 
with the initial compression that the effects produced by liquid 
gas resemble those of ordinary explosives. The same atthors also 
add that a sharp mechanical impact, by which the containing 
vessel may be broken, may cause sparks and fire the explosive 
mixture formed by the gas mixed with air. On October l7tha 
steel tube 3ft. Jong, used for storing acetylene, exploded ina 
building use by M. R. Pictet for manufacturing acetylene. The 
explosion was of such violence that the building was blown up, 
and the windows of al! the neighbouring houses were shattered. 

The German Minister of Works doubtless knows exactly what 
he is about, and the order has probably been well considered. It 
would be a matter of great interest, I believe, to many of your 
readers to learn how acetylene may be safely stored in a portable 
form for illuminating and other purposes. 


December 11th. FREDERICK J, SMITH. 





ENGINE PUZZLES. 


Str,—I was much interested by your article on the above in th’s 
week’s issue, and can give you a case caused by electrolytic acticn 
which may be of interest. 

A large sailing ship had a condensing apparatus on board, 
having in former years carried emigrants to Australia. When 
visiting the captain on his arrival in Sydney, in 1891, he asked me 
if I would examine the circulating pump for him, since on the 
voyage out it had failed, and had caused two men in each watch 
to be taken off to pump water by hand from the deck pump, and 
for several days. 

The sea suction was forward, and at the deck pump forward was 
a three-way cock, turning the suction on to the deck pump or the 
donkey engine, or both. In addition to this, before she left 
London the surveyor had caused a large cock to be put into the 
donkey engine suction just outside the house. With the three- 
way cock open, and also the cock outside the donkey house, neither 
pump would draw ; therefore a leak of air was evident. 

I caused a boy to pump on deck pump, and on closing the new 
cock it drew water ; therefore the leak was notin the branch pipe. 
Whilst still pumping I passed a candle round all the glands and 
joints of the donkey pump, in order to detect a leak there, but no 
signs of it. Suspecting a pinhole through the body of the suction 
box, I then opened out the valve box, and on pouring water on to 
the valve found that it leaked past no quicker when the deck 

— worked than when standing ; therefore the leak must be 
low. 

I lifted the valve and minutely examined the inside with a candle. 
Whilst doing so, a drop of tallow dropped on to an apparently 
sound part reaper under the valve, and was immediately 
strongly drawn up and bubbled, whilst the boy called out that the 


deck pump drew. I then gota chisel and attacked the ap ntly 
sound place, and found a hole of a conical shape filled with a kind 
of black mud, and passing into a pin-hole through the body of 


the pump. The peculiar point was that the corrosion had attacked 
the thickest part of the box, there being the usual cored-out hole 
= the suction valve, and closed by a cast iron plug, the 
thickn 


ess at this being not less than lin., the other parts 
being about fin. e metal all round the hole was very soft and 
decomposed, the decomposition forming a hole, when cleared out, 


of about ljin. diameter. 

The suction valve was one of the ordinary three-wing type, 
beating on the mitred seat of the neck ring. A stalk projected 
from the underside of the centre of the valve about jin., and 
approached to within about lin. of the cast iron body of the valve 
box. G. T. PARDOE. 

81, Harrow-road, W., December 12th. 





A NATIONAL RAILWAY MUSEUM. 


Str,—I was very glad to see Mr. C. E. Stretton’s proposal in 
your columns a short time ago regarding a national railway 
museum. As the founders of railways, we ought most certainly 
to have an institution of this kind, and have exceptional advan- 
tages over any other nation for having one well stocked. For 
instance, in the running-shed attached. to the G.W.R. locomotive 
works here there is an old six-wheeled engine built by Sharp 
Brothers, Manchester, in 1848. It is one of what used to be their 
standard type of passenger engine, and has a single pair of driving 
wheels about 5ft. in diameter. Of course it has no injectors, and 
is quite destitute of anything pertaining to a continuous brake. 
Among other curious features of construction the after ends of the 
inside frame plates terminate at and are bolted to the front 
corners of the fire-box. Here it lies, a victim to the damp, steam- 


laden atmosphere of the shed, solely for want of a better resting 

lace. There must be other old curiosities like this lying about in 

Jifferent parts of the country, which, if rescued and placed in a 

special museum, would form an unrivalled collection of railway 
er =. THOMAS, 


relics, 
16, Tettenhall-road, Wolverhampton, December 








‘ 








Dec. 18, 1896, 








THE ENGINEER 


—— 





TESTING STEAM PLANTS, 


Tr does not make much difference how well a plant is designed, 
or how economical it is when worked in accordance with the inten- 
tions of the designer, if it is placed in ignorant or careless hands. 
The economy of fuel which might be secured may be quickly 
swallowed up by the results of faulty operation. When a new 

lant has finally been set to work this fact is too often forgotten. 

The owner congratuiates himself, perhaps, that he has the most 
efficient plant that can be designed, because arranged in accord- 
ance with the most advanced practice in steam engineering, and 
this much being accomplished, there is nothing more to be done. 
He has provided the best steam machinery that can be purchased, 
and now he has only to reap the benefits which must certainly 
accrue to him for pursuing that course, 

There is hardly any line of industry in which the steam plant 
is not a more or less complox piece of mechanism. It is not merely 
a single boiler and engine with simple pipe connections. It em- 
braces a number of boilers, In addition to the main engine there 
are auxiliary engines for various kinds of service, numerous 
pumps used for handling the water required for operating the 
plant and that employed elsewhere. There is heating or drying 
apparatus to be supplied with steam and the buildings must be 
heated. The engines, boilers, pumps, &c., are simple enough in 
themselves ; but in connecting them together and adapting them 
to each other and to their various uses, a complicated system of 
piping and valves is brought into play, changing the plant into an 
elaborate and intricate structure. Under these circumstances, an 
economical engine and boiler do not necessarily make the plant, as 
a whole, economical. If a careful test of each of these principal 
factors of the plant is made, and it shows that the engine produces 
an indicated horse-power by the consumption of 1°5 1b. of coal per 
hour, there is no surety that the plant, as a whole, uses coal at 
this economical rate. Especially is this statement true in that 
class of every-day work where the false belief is held that a plant 
which is well designed is necessarily economical whether handled 
properly or not. 

The prevailing idea among owners of steam plants and the men 
—eres by them to run the plants is that the only species of 
test which is required to keep the plant in good shape is that fur- 
nished by the frequent application of the indicator to the main 
engine. We find nearly all important plants now-a-days furnished 
with indicating apparatus, and the men in charge are expected 
to make daily use of it. Having equipped the plant with this 
means of testing, there is a general feeling that everything necded 
has been done to make it efficient and economical for the purposes 
of practical operation, and the owner or manager rests content. 

Now, it is not enough to have the plant composed of economical 
engines and boilers, arranged and connected with the various 
auxiliaries in the most approved manner. Economy of fuel is, of 
course, dependent upon this at the outset, but economy is not the 
necessary result in practical working. There are few plants in 
operation where it is known positively that the plant, as a whole, 
is operating with its highest efficiency. The economy of the 
engine may be known, and the efficiency of the boilers under cer- 
tain conditions ; but of that other element in the equipment, the 
auxiliary apparatus which uses just as valuable coal as the engine, 
to say nothing of the workirg performance of the plant, no know- 
edge is had whatever. It is the efficiency with which the coal 
unloaded from the cars or vessel is used which is the important 
thing, not only to the party who pays for it, but through him to 
his representatives who design a run the steam machinery, 
whether that coal be used for propelling economical engines or for 
supplying steam to the auxiliaries and the miscellaneous uses 
attending the work. In a word, the important end in view is the 
attainment of economy from the whole equipment when in daily 
operation, subserving the objects for which it was designed. 

We are led, says the Engineering Record, by these considerations 
to the question, How shall the results aimed at be secured and 
maintained’ The answer is, briefly, test the plant in its working 
condition when operating in the manner which the designer 
aay and determine how much coal is required to do the work. 

aving done this in such a way as to be assured that every 
member in the plant from shovel to condenser, or from steam dome 
to waste pipes, is performing efficiently, a standard performance 
is established with which to com future records of daily coal 
consumption. With data thus found, it is merely necessary to 
compare the quantity of coal burned in a yg! with the established 
standard, and ascertain whether the full degree of economy is 
realised in the practical operation of the plant. If the comparison 
is unfavourable, evidence of wasteful operation is at hand, and 
@ proper search will fix its location and determine its remedy. 

e have no word to say against careful individual tests of 
engines and boilers, independent of their connection with the 
steam plant. It is imperative that these should be made. In- 
deed, no intelligent idea can be formed of the economy of the 
various members of a plant without such individual tests, and it 
becomes n to embody them with proper tests of the entire 
plant. But there is no danger of these tests being neglected. 
They will continue to be made in the future as they have been in 
the past, if impelled by no other motive than the self-interests of 
the trade. Steam-plant tests, on the contrary, have little interest 
to the trade. They are valuable principally to the steam user, 
for they will save him money by keeping fuel expenses down. 
This is another phase of the long-established business maxim that 
if an enterprise is to be successful, it is necessary to stop the leaks. 

So many of the reported tests of individual boilers and engines 
are made under conditions which are more than ordinarily 
favourable to good work, and it is often so difficult to realise the 
advertised results in practical working, and, moreover, so much of 
the work in this line is coloured by the demands of trade and 
advertising, that the steam user has come to look with more or 
less suspicion on the whole paraphernalia of engineering tests. 
We must confess that with his limited opportunities for pa of 
these questions he has good reason for being suspicious. In calling 
attention to the matter and showing the desirability of steam- 
plant tests as distinguished from the tests as noted which find their 
way into print, we desire to counteract these suspicions and state 
the case exactly as itis. The tests of value to the owner and user 
of a plant are those made on the whole plant, with all members at 
work under everyday conditions. The more these tests are made, 
the greater will be the confidence of the steam user in the pro- 
f2ssional work of the steam engineer. 

To obtain efficient generation and use of steam, let the plant be 
designed with all the refinements of the best practice of the day, 
but above all let it be run with the same tireless regard for effi- 
ciency as was displayed when the various parts of the plant and 
their connections were being pictured on the drawing-board. This 
can only be accomplished by a system of testing applied to the 
whole plant, establishing at the outset standards of daily coal con- 
sumption, and holding the future work down to these lines, 











CATALOGUES. 


Alfred Herbert, Ltd., Coventry.—Machine tools. This is a 
handsomely got-up catalogue and price list, the engravings being 
particularly ; 

Mavor and Coulson, Glasgow.—Electric light and power. This 
catalogue contains one excellent feature—a marginal index, by 
means of which the reader can at once turn up the page wanted. 

The Ingersoll-Sergeant Drill Company, London.—Catalogues of 
diamond-pointed core drills for prospecting, &c, 











A Motor SHOCK.—We are afraid that we are not in favour just 
now in the Board-room at No. 40, Holborn Viaduct. Our Publisher 
tells us that since our last issue the Great Horseless Carriage Com- 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE iron market still preserves the healthy and indeed buoyant 
tone which has been its main feature for several months, and it 
is evidently bent upon preserving this characteristic right up to 
the holidays. No curtailment of activity is noticeable in any 
department, and the works have more than.they can do to get 
out the orders in hand. Indeed, complaints of the shortness of 
deliveries are heard from consumers on all sides, There is no 
evidence that the advance in prices has checked demand, and 
some firtns are booked forward to May and June next. I am 
able this week to give further particulars of the new price lists 
of the marked bar houses and others. 

Messrs. Philip Williams and Sons, Wednesbury Oak Works, one of 
the oldest-established houses in the trade, quote ‘‘ mitre” bars up 
to 3in. round and square, or 6in. by lin. plates, £7 10s.; angles, 
ordinary quality, not exceeding 8 united inches, £8 ; best, £9; 
and cut to exact lengths, £8 5s. for M ipeaey and £9 5s, for best. 
Sheets, singles, are £8 10s,, doubles £9, and lattens £10. 

Messrs. Brown and Freer, Leys Ironworks, quote rolled bars 
£7 10s., £8 10s., and £9 10s., according to quality, and charcoal 
bars £15 10s. Plating bars and horseshoe iron are also £8 10s, and 
£9 10s, ~— are £8 for ordinary and £9 for best. Tee iron 
£8 10s., and round and square rods fin. £8, £9, and £10, 
according to grade. Boiler plates not exceeding 4 cwt., and sheets 
to 20 w. g., are quoted £9, £10, and £11 for repry | best, and 
best best respectively. Plates of 5 cwt. are listed at £11 for best, 
and £12 for best best, and £1 additional for plates of 6 cwt. 
Sheets of 24 w. g. are £10 10s., £11 10s., £12 10s., and £18 10s., 
the last named being charcoal iron; and sheets of 27 w. g., £12, 
£13, £14, and £20 per ton, charcoal again being the quality of the 
last named. 

Messrs. Robert Heath and Sons, Limited, Stoke-on-Trent, have 
issued a new list, showing common bars £6 5s., and best £6 15s,; 
angles and tees, £6 lis. to £7 5s.; best turning bars, £6 15s.; 
and best Z and channel iron, £8 15s. per ton. ‘‘R. D.” crown 
hoops the firm quote £6 10s., and “ Ravensdale” £7 ; best rivet 
iron is £8 15s., and plates appear as here :—Ordinary quality, 
£7 53.; best, £7 15s.; best best, £8 5s.; and best, lin best, 
£10 5s. per ton. Plates under }in., and down to hin. thick, are 
charged an extra of 53, per ton. 

In the unmarked iron trade there is no lack of strength, with the 
exception still of the sheet iron branch, and even here the under- 
selling is becoming less apparent, and firms who were reported to 
be indulging in this practice are now stated to be levelling up. 
This is as it should be, for much of the recent competition has been 
really unnecessary. Some good orders for merchant sheets and 
corrugated roofing sheets have recently been received for export 
to the Cape, Australia, and other markets, and business with 
China and Japan is also satisfactory and progressive. Happily 
any change in sheet iron prices from the present form is likely to 
be upward, since with raw materials and wages advancing or being 
normal, and with contemplated dearer prices for fuel, it will be 
impossible to quote lower rates, unless loss is to be entailed. If there 
was an absence of over-production, instead of £6 12s. 6d. to £6 153, 
being as now the minimum for hard doubles for galvanising, the 
minimum, considering the condition of other branches, ought to 
be at least £7 per ton, and singles and Jattens in the same propor- 
tion. Lattens to-day—Thursday—in Birmingham, were quoted 
£7 7s, 6d. to £7 12s, 6d., and hard®singles, £6 7s. 6d. to £6 10s. 
per ton. Galvanised corrugated sheets are at £10 5s, to £10 10s. per 
ton, delivered Liverpool. 

Deep stamping sheets are quoted £9 singles, £10 doubles, and 
£11 lattens of either iron or steel, and tray sheets £10 10s. per 
ton. But Welsh sheet makers continue to compete severely with 
Staffordshire houses, and to-day they were quoting on ’Change 
£9 for stamping and tray sheets of steel, up to 26 w.g.; £8 10s. 
to £9 for shallow stamping sheets up to even 29 w.g.; and £8 to 
£8 5s. and £8 10s. for bucket making sheets. Soft bucket and 
similar working-up sheets of Staffordshire make were quoted to-da 
£7 for 24 w.g., £7 15s. 27 w.g., and £8 5s. 28 w.g., bought theongh 
brokers. 

Merchant and common bars keep in request much beyond 
makers’ powers of delivery, export and home demand alike being 
very good. South Staffordshire prices have been oe ag by 
the action of the common bar makers of North Staffordshire, who 
have just declared their minimum at £6 5s, delivered in this dis- 
trict. Unmarked bars of local manufacture are £6 to £6 2s. 6d., 
and on to £6 5s., the last-named figure being for forward deliveries, 
and although some consumers profess to be able to still buy com- 
mon bars at £5 17s. 6d., the price is not a general one. Merchant 
bars are £6 to £6 10s., with a few firms asking as much as £6 lis, 
per ton. Hoop and strip makers are fully sharing the prosperity 
of the bar trade, and some firms are booked two and three months 
ahead. Hoops are now advanced to £6 10s.; nail rods, £6 103. to 
£6 15s.; tube strip, £5 15s, to £6 ; and angles also £5 15s, to £6 

r ton. 
pig iron sustains ite late strong position, but prices are not 
likely to be again advanced before the January quarterly meetings, 
when contracts are usually made for the ensuing two or three 
months’ supplies. Deliveries are — made very rapidly from 
the furnaces, and apparently all the deliveries are going promptly 
into consumption—a circumstance of excellent augury, as showing 
that prices are likely to be maintained. Smelters state that their 
stocks of pig iron are smaller now than they have been at any time 
during the last three years, and even at the best current rates they 
are not anxious to make heavy sales. Common Staffordshire pigs are 
38s. 6d. to 40s. ; part mines, 42s, 6d. to 44s., according to mixture ; 
and all mines, 52s. 6d. to 55s, for hot air. Northampton forge 

igs are 43s, to 45s., and North Staffordshire and Derbyshire 45s., 
both less 24 per cent., while Lincolns are 46s. net, and hematites 
upon this market 583. to 60s. per ton. 

Steel makers give an excellent account of the state of trade. 
Demand is indeed far in excess of supply, and the difficulty is to 
know which orders to execute first. Alike for material for rolling- 
down purposes into the form of sheets, bars, hoops, strips, &c., 
and for constructive and other engineering uses, there is a 
constantly increasing demand. The present local production is 
estimated at about 2000 tons per week, being an increase of fully 
30 per cent. on this time last year. Prices are strong and rising. 
Bessemer floors and billets are quoted £4 15s.; Siemens, £5 to 
£5 5s.; Bessemer bars, £6 5s, to £6 10s.; sheets £7,. and girders 
and angles £6 for large and £6 15s. for small sections, 

A report is current on local exchanges that the Great Western 
Railway Company has lately placed orders amounting to some- 
thing like 50,000 tons of steel rails with two of the principal steel 
firms in South Wales. It is stated that the rails are principally 
required for renewal purposes, and that prompt delivery is a con- 
dition of the contracts, In consequence of the manner in which 
the Welsh steel works are filling - with orders, their competition 
with Staffordshire steel makers is less severe than a while age—a 
matter upon which great satisfaction is expressed. 

The news telegraphed from America this week that the Bessemer 
steel billet pool has after all broken up excites much interest in 
this district. The American steel rail makers are, it is understood, 
to meet immediately to consider the new situation, and a drop in 
prices of 3 dols. to 4 dols, a ton is said to be probable, 








NOTES FROM LANCASHIRE, 


(From our own Oorrespondents.) 
Manchester.—A general feeling of confidence with rd to the 
future marks the a ss close of the year. ere is no 
doubt a good deal of iron held in some quarters which has been 





pany, Limited, has cancelled its subscription. We have not yet 
‘closed our doors,” 


bought at prices much below present current rates, but with 
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makets so exceedingly firm, and in not a few instances so heavily 
sold that they can book little or no new business of any moment 
for delivery until well into next year, it is scarcely likely that 
holders of cheap iron will unsettle the market by pushing sales at 
any very low figures. All through, both in raw and manufactured 
material, the position is exceptionally strong, and if the steadily 
increasing activity in the principal eaapeen. Bevin yg is main- 
tained, which at present seems more than probable, it is tolerab| 

certain that the general anticipations of still higher prices wil! he 
realised in the very nefr future. 

About an average attendance on Tuesday's Manchester Iron 
Exchange, but no great weight of. actual business doing, con. 
sumers, as usual with the close of the year, generally restricting 
new buying as much as possible. In one or two cases, however, 
where consumers have not, so far, covered their requirements, they 
are anxious buyers for considerable quantities, and there are also 
sume fairly large inquiries in the market from merchants and 
dealers. Makers, however, are very cautious about quoting, except 
for comparatively small quantities, and where they are prepared 
to put business through it is not only at/ the full rates that have 
recently been quoted, but in some cases at a further advance, 
Local makers have had no difficulty in getting the advance re. 

rted last week for foundry qualities, and substantial orders have 

en booked on the basis of 48s. 6d., less 24, delivered Manchester, 
For Lincolnshire foundry there are one cr two tolerably heavy 
inquiries, but the principal makers are declining to quote at all, 
or only for small parcels, and 47s, 6d. net is being asked for 
delivery Manchester, with foundry Derbyshire very firm at 49s, 
and 503. net. Forge qualities have scarcely stiffened up to the 
same extent as foundry numbers; in Lancashire iron there is a 
margin of quite 1s. 6d., and in Lincolnshire of about 2s, 
per ton, between the two descriptions of iron, forge Lan. 
cashire, delivered Manchester, being about 47s., and delivered 
Warrington 46s., less 24, and Lincolnshire about 45s. Man. 
chester and 4fs, 6d. arrington. Makers, however, have 
so little to sell either in forge or foundry that quotations 
are toa considerable extent scarcely more than nominal. Middles. 
brough could be bought slightly under last week’s quotations, good 
foumiey brands ranging from 48s, 7d. to 49s. 1d, net, delivered by 
rail, Manchester—the last-named figure being makers’ quotation, 
with about 47s, 6d. to 483, net. the average prices for delivery at 
the docks. In Scotch iron, Eglinton and Glengarnock are still 
obtainable through merchants at about 51s. 9d. to 52s. 3d. net., 
delivered Manchester Docks, but makers are asking 6d. to $d, 
above these figures, 

In the manufactured iron trade makers are in most cases well 
booked for bars over two or three months ahead, and for local 
qualities are not quoting under £6, with North Staffordshire firm 
at £6 5s. delivered here. Sheets also show a gradual stiffening 
tendency, good qualities being now generally quoted £7 10s.: 
hoops are in slow request, but are firm at list rates of £6 10s. for 
att. whe to £6 15s. for special cut lengths, delivered in the Man- 
chester district, with 2s, 6d. less for shipment. 

The position in the steel trade shows no material change, 
Hematites remain steady at late rates, good foundry qualities 
averaging 59s. to 60s., less 24; but for local-made steel billets 
£4 17s. 6d. net, delivered Manchester, is the full price obtainable, 
American competition keeping prices in this district at a low level. 
Other descriptions of manufactured steel are about as last quoted, 
£6 2s. 6d. to £6 5s. remaining the average for bars, with boiler 
plates about £6 10s, to £6 15s., delivered in this district. Makers 
of steel castings are full of work ; but so far the advance in prices 
obtainable has not more than covered the increased cost in 
material, and the advance in wages ; and the chief advantage they 
are at present securing is in the enlarged quantity of work that is 
being turned out, 

In the metal market the position remains much as I have 

reported for some time past, all descriptions of manufactured goods 
continuing in active request, with an exceptionally brisk inquiry 
for every class of locomotive fittings, and for special delivery 
makers have no difficulty in getting advances on the official list 
rates, 
The reports I receive from representatives of engineering works 
throughout the district continue in every way satisfactory as 
regards ages | all branches of the trade, activity not only 
being fully maintained, but new work still coming forward freely. 
In general engineering there is a large weight of structural work 
giving out, which is keeping local bridge builders very busy, and 
in connection with railway fittings and plant some heavy orders 
are in course of execution, with every prospect of exceptional 
activity in this special branch of work for some time to come. 
The position, so far as machine tool makers, stationary engine 
builders, boiler makers, and locomotive builders are concerned, 
remains much the same as I reported for some time back, and the 
only indication of slackness is that to which I have previously re- 
ferred, in connection with some branches of the machine-making 
trade. The employment returns of the Amalgamated Society of 
Engineers are again of a satisfactory character, and show a con- 
tinued diminution in the number of members on donation, which 
now represents not more than 2°3 per cent. of the total member- 
ship, whilst in this immediate district only about 1 per cent. are 
receiving out-of-work support, the unemployed list in this locality 
being smaller than it has been for several years past, owing to the 
exceptional improvement in trade, which has n making itself 
felt during the past twelve months. Pie 

The annual general meeting of the Manchester Association of 
Engineers was held on Saturday, the president, Mr. J. Nasmith, 
in the chair. The business consisted chiefly of the election of new 
members and the officials for the ensuing year. On the motion of 
Mr. Thomas Ashbury, C.E., seconded by Mr. P. Ward, Mr. Joseph 
Nasmith was unanimously re-elected president for the ensuing 
year. Mr. Nasmith, in accepting the office, and thanking™ the 
bers for his re-election, remarked that their association was 
rapidly growing; it had increased in numbers very considerably 
since he had entered it, and had now become a very important 
body. Now-a-days, indeed, they were inundated with societies 
of all sorts, and this was a growing testimony to the intellectual 
activity which was prevailing in connection with all the trades and 
industries of the country, and which could not fail to have an 
influence upon its future prosperity. In his judgment associations 
of this kind were the continuation of that early training which he 
hoped to see imparted to very many more ry cor gps | apprentices 
in the future than had been the case in the past, and he believed 
that the solution of all their difficulties and of the troubles that 
had to be undergone in this country in the way of industrial 
competition would not be found without that wide practice 
and experience which had been the training ground of the 
engineers of the past. The following officials were elected for the 
ensuing year :—Treasurer, Mr. James Walthew ; trustees, Messrs. 
G. Carter, T. Ashbury, Sir W. H. Bailey, J. West, and 8, Dixon ; 
members of Committee of Management, Messrs. W. Spencer, 
Smith, and A. Saxon; auditors, Messrs. Bartlam and Kelsall ; 
secretary, Mr. Frank Hazelton ; and librarian, Mr. John Gibbon. 
The following gentlemen were elected honorary members :—Mr. 
Mark Robinson, of Messrs, Willans and Robinson, London; Mr. 
H. F. Massey and Mr. L. F. Massey, of Openshaw ; Mr. G. Hughes, 
Lincolnshire and Yorkshire Railway, Carriage and Wagon Depart- 
ment, Newton Heath; and Mr. Wm. Ingham, of the National 
Boiler Insurance Company; and Mr. J. Poole, Radcliffe: Mr. 
G. F, Buck, Manchester; Mr. W. Bayliss, Manchester; Mr. T. 
Atherton and Mr. E. Massey, of Warrington, ordinary members of 
the Association. . F 
Some slackening off is noticeable in the coal trade, chiefly in the 
better qualities suitable for house-fire purposes, There is, however, 
still a steady demand coming forward, which is keeping pits on 
practically full time, and except that here and there to effect 
clearance sales, — lots might be picked up in the open market 
at a trifle under list rates, prices are maintained at late quotations, 
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best Wigan Arley still averaging 10s. 6d. to 11s, ; Pemberton 
4ft. and seconds Arley, 8s. 6a. te 93.; and common house coal, 
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73, to 7s. 6d., at the pit mouth. Common round coals continue in 
fairly active inland request for iron-making, steam, and general 
manufacturing purposes, and colliery owners have generally no 
difficulty in moving away their present output, with 6s. 6d. repre- 
senting about an average figure for good qualities of steam and 
forge coal at the pit mouth. Engine classes of fuel are rather more 
plentiful owing to the increased quantity of round coal now being 
screened, but it is only in the inferior sorts where there is any 
pressure at all on the fi of colliery representatives to sel], and in 
these prices here and there show some slight giving way. The 
better qualities of slack, however, remain very firm, and insome cases 
collieries are even hardening up on recent quotations, At the pit 
mouth prices average 3s, to 3s, 6d, for common slack; 4s, for 
medium, and 4s, 6d. to 5s, for best qualities, 

In the shipping trade business comes forward in increasing 
quantities, but prices show no further appreciable — move, 
and it is exceptional where more than about 7s, 9d. is being got for 
good ordinary steam coal, delivered Mersey ports, although 83, is 
quoted in many cases; delivered Partington, Ship Canal, 8s. to 
8s, 3d. are about the quotations, and delivered Manchester Docks, 
73, 6d. to 7s. 9d. per ton. 

Barrow.—The tone of the hematite pig iron trade is steady and 
unchanged, and a continuous flow of good business is being done. 
This is especially the fact on home account, as the use of Bessemer 
qualities of iron for British steel makers is not only large, but is 
perceptibly on the increase. Prices show no material change. 
Makers quote for mixed numbers of Bessemer iron 5ls. to 51s. 6d. 
net f.o.b., and warrant iron is quoted at 503. 1d. net cash sellers, 
50s. 4d. buyers. Thirty-six furnaces are in blast, one engaged on 
spiegeleisen and the rest on Bessemer blast, Stocks during the 
week have been decreased by 6868 tons, and now stand at 296,041 
tons, or an increase of 6866 tons since the beginning of the year. 

Iron ore is still scarce, and business is as active as possible. All 
the ore being raised is being readily sold. Prices are higher at 
lls. per ton for ordinary and 14s, for best sorts. Spanish is quoted 
at 15s., delivered at West Coast ports. 

The steel trade is very busy, and heavy rails remain in very 
active inquiry. 20,000 tons have been placed with Messrs. 
Connells, at Workington, for the Great Western Railway Com- 
pany. All the mills in the district are very busy. Prices show no 
change. Heavy rails of ordinary sections are at £4 123. 6d. to 
£4 153. Light rails are in g demand at £5 5s. Ship-plates 
are brisk, and makers are well sold forward. All other branches 
of the steel trade are actively employed, and especially the 
foundries, the demand for heavy castings for engineering and ship 
work being plentiful. 

Shipbuilders and marine engineers remain busy. 

Coal is quiet, and coke is firm. 

The Barrow Salt Company, Limited, is putting down extensive 
salt works on Walney Island, and expects to be in the market with 
manufactured salt in March or April of next year. 

The Millom and Askam Hematite Iron Company, Limited, 
made a profit of £21,570 43. 6d. during the year just closed. This 
sum has been written off reconstruction account. 

Shipping is busy. The exports of pig iron from West Coast 
ports during the week were 10,092 tons and of steel 6737 tons, as 
compared with 3060 tons of pig iron and 8521 tons of steel in the 
corresponding week of ast year, an increase of 7032 tons of pig iron 
and a decrease of 1784 tons of steel. The aggregate shipments 
this year have totalled up to 311,112 tons of pig iron and 
461,981 tons of steel, as compared with 282,100 tons of pig iron 
and 355,686 tons of steel in the corresponding period of last year, 
an increase of 29,012 tons of pig iron and 106,295 tons of steel. 








THE SHEFFIELD DISTRICT, 


(From our own Correspondent.) 


REPORTS as to the condition of the coal trade in the South York- 
shire districts are encouraging. Prices are very active, and a 
large business is being done. The acceptance of tenders for 
Barnsley hards 4 the North-Eastern Railway Company, at satis- 
factory rates, will have the effect of placing a number of collieries 
in a better condition, while the settlement of the disputes in this 
locality will beneficially affect the labour market. Values, on the 
whole, are still low, and the miners particularly complain of the 
insufficient wages they earn, owing, as they rut it, to the collieries 
being overcrowded with workpeople. The open weather which 
has for the most part prevailed has caused the demand for house 
coal t> be less than it would have been if a sharp frost had set in 
fora time. Still, a large tonnege is being raised daily, and the 
weight sent to London by rail is fully up to the average. A fair 
business is also being done coastwise from Hull to London. 

Several of our local coalowners are forwarding a considerable 
quantity of fuel to Hull by water, while business with the Eastern 
Counties and other markets is quite up to the average, more 
especially in house and gas coal. Best Silkstones are at present 
quoted at 8s. 6d. to 93, 6d. per ton ; ordinary sorts, from 7s. 6d. 
per ton; Barnsley house, 8s, to 93. per ton; Barnsley seconds, 
from 6s, 9d. per ton; thin seam, from 6s. 6d. to 7s. 3d. per ton. 
Steam coal is being brought to bank in large quantities, the recent 
shipping season having been a prosperous one, the weight sent to 
Hull during the eleven months being in excess of the entire 
tonnage forwarded last year. The other Humber ports are taking 
a full tonnage, and an average quantity is being despatched to 
Goole. Good steam coal ranges from 7s. 3d to 7s. 9d. per ton, 
according to extent of requirements. Railway companies, 
as the year draws to a close, are pressing coalowners who 
have fallen into arrears with contracts owing to the demand 
for shipment, to expedite and increase their supplies. 
This will now be quite practicable, as the exigencies of the 
shipping trade are practically over. For gas coal there is 
an excellent demand on contract account at quotations formerly 
noted. The better working of the pits has had the effect of 
augmenting the supply of manufacturing fuel, the demand, how- 
ever remaining steady, and prices well maintained. Jincolnshire 
and Yorkshire have increased their orders. Large nuts make 6s. 
to 7s. per ton, small nuts from 4s. 6d. per ton, screened slack from 
3s. 3d. per ton, pit slack 2s. 6d. per ton, and smudge from Is. 6d. 
per ton, the prices of the latter being rather irregular. A very 
large make of coke is reported throughout the district, and the 
requirements in most instances are quite equal to the output. 
Ordinary qualities make from &s. to 10s. per ton; washed coke as 
high as 11s. to 12s, per ton. 

The settlement of the unfortunate dispute at the Wharncliffe 
Silkstone Collieries, which threatened to be a protracted business, 
has given general satisfaction in that important colliery district. 
It is remarkable that the men should ever have been brought out 
on such grounds. Other colliery owners, as well as those at 
Wharncliffe Silkstone, have stopped the working of thin and un- 
profitable seams. The colliery industry, indeed, could not be 
carried on if coal owners were obliged to continue working parts 
of their pits at a loss, Why the Miners’ Union should have taken 
the step they did is — comprehension, unless it was to act as 
a check upon other colliery companies who were resolutely bent 
upon restricting their operations to such of their workings as could 
be"made remunerative. Happily’the management of Wharncliffe 
Silkstone and the leaders of the Union, once they got together, 
soon saw their way to a settlement, and therefore, ‘‘ All’s well that 
ends well.” 

In the iron and steel trades therejis still gratifying activity, with 
a decidedly cheerful feeling. Full employment is the rule at the 
district works ; the principal firms stand out firmly for their prices, 
both in to pig iron and manufacturing material, In the 


commoner qualities of pig iron prices are particularly firm, and 
the fact that many of the makers hesitate to book forward more 
than for two or three months at advanced rates indicates the — 
impression that the maximum values have not yet been reached, 
For West Coast hematites quotations are now 60s, to 61s, 6d.; 
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Kast Coast, 57s. to 57s. 6d., delivered in Sheffield. Lincolnshire 
pig iron, foundry numbers, 44s, 6d, to 47s, 6d.; forge, 42s, 6d. to 
433. 6d.; Derbyshire, foundry numbers, 46s, to 48s, 6d.; forge, 41s, 
to 41s. 6d.; merchant bars, £5 15s. to £6; hoops, £6 10s. to 
£6 15s.; sheets, £7 103. to £8 ; and steel boiler plates, £6 10s. to 
£7, ‘The puddilers and ironmakers in the neighbourhood have 
recently received an sdvance in wages, in accordance with the 
decision of the Midland and Northern Arbitration Boards, 

There is no falling off in the activity — for railway 
material, most of the firms engaged in this class of work being 
quite fully employed. The demand is more for home railways than 
on foreign account, although some good work is now being com- 
pleted for other countries in marine material. Very few fresh 
orders have been given out for ships on account of freights having 
recently suffered a fall. The spurt, however, which took place 
some time ago has been beneficial, and it is believed that this and 
other branches of the heavy trades will be more briskly employed 
during the winter than they have been for a long period. 

Some anxiety is being manifested as to what Mr. McKinley’s 
next Tariff Bill will be, In one respect it is expected to benefit 
the local sheep shear trade. Mr. McKinley, it seems, has promised 
to restore the duty on wool, Under the last Act wool was ad- 
mitted to the States duty free, with the result that breeders of 
sheep, fearing that their business would be unprofitable, sold their 
sheep to the butchers. Having thus ceased to grow wool and gone 
for mutton instead, merchants were unable to dispose of their 
stocks of shears. Under the new McKinley Tariff it is hoped that 
weol-growing will again become profitable, and that the revival 
of sheepbreeding for these parts will increase the request fer shears. 
Itis not generally anticipated that Mr. McKinley will make many 
drastic changes that will seriously affect other lighter staple trades. 

In cutlery, tools, silver, electro, Britanria metal, and other 
departments there is an excellent business being done. The 
tendency previously noted of preferring articles in sterling silver 
still continues, Most of our large works aré at present doing an 
enormous business in articles of utility and ornament in silver, both 
on home and foreign account. One of themost remarkable of these, 
and the only example of its kind seen by the writer in Sheffield, is 
a silver table which has just been manufactured by Messrs. James 
Dixon and Sons, Cornish-place. The table, which is in the French 
renaissance style, has a circular top 17in. diameter, with a freize 
2in. deep round. and below the freize a frill in the arabesque style 
of ornament. The table is supported by three winged griffins, 
25in. high. The total height is 30in., and the weight about 600 oz. 
In beauty of design and artistic excellence of workmanship, the 
table is a unique example of art silver. It has been made for 
India. 

Mr. Joseph Jonas, J.P.— Messrs, Jonas and Colner, Limited, 
Continental Steel Works, Sheffield—who has represented Atter- 
cliffe for six years in the Sheffield City Council, has had his excellent 
work for the Ward duly recognised by the presentation of a 
beautifal illuminated address. Mr. Jonas intimated that although 
business required all his attention at present, he might in a few 
years hence, when the claims upon him were less exactirg, be 
willing to resume his work on behalf of the ratepayers. 

A statement appeared in the Dat/y News of the 15th inst. that 
the new ships of the Canopus class, to be laid down by instruction 
of the British Admiralty, were to be armoured with nickel steel. 
This is entirely wrong. The armour will be the Harveyised plates, 
as now generally adopted. In fact, the announcement made in 
THE ENGINEER last week, that Messrs. Charles Cammell and Co. 
bad received an order for 1500 tons of armour plates, represented 
the first portion of the work to be given out. The total weight re- 
quired will be from 10,000 to 12,000 tons, all Harveyised plates. 








THE NORTH OF ENGLAND. 
(From our own 

THE iron market is somewhat dull, as we usually expect to find 
it near the close of the year, when the lessening of the shipping 
requirements and the approach of the holidays cause a restriction 
of the deliveries of pig iron. But business is not quite so slack 
now as it was on the first two days of the week, and prices have not 
suffered in the least. It is generally recognised that legitimate 
trade has not become in any sense less satisfactory than it has been 
for three months past, and prospects are very favourable. Deliveries 
of pg iron are, of course, smaller than they were in November, but 
they are much above anything that has been recorded in any previous 
December, and we may look for the pig iron shipments for 1896 from 
the Cleveland district reaching 1,230,000 tons, the previous best 
record being in 1895, when 1,047,100 tons were exported, the first 
time that a million tons wasever reported. Stocks are undoubtedly 
declining, and there is reason to believe that since the Cleveland 
Ironmasters’ Association ceased to issue their monthly returns 
three months ago, the stuck of Cleveland pig iron has been re- 
duced 60,000 tons, in which case 234,000 tons are now held, this 
making the decrease for the year about 70,000 tons, and this with 
a production estimated to be 100,000 larger than that of last year. 
Stocks of hematite pigiron are also believed to bedecreasing quickly; 
in fact, some makers have practically none, and judging from the 
activity of the steel trade and the reduced production, it is hard] 
likely that stocks will show any increase this winter. Under suc 
circumstances better prices should rule, especially for hematite 
iron, and there is some tendency upwards. The quotation for 
mixed numbers for early f.o.b. delivery has been 49s. Some large 
consumers have during the iast few days come into the market to 
buy heavily for next year, but they have not been able to come to 
terms with the makers, Owing to the higher prices of ore, which 
are likely to be maintained, producers find that nothing less than 
51s. per ton for mixed numbers will pay them, and they hold out 
for that. They could do business at 50s. for next year, but that is 
too small a figure to tempt them. Accordingly some of the con- 
sumers have bought Cleveland hematite warrants rather freely, 
and this will account for the strong rise of Wednesday. 

An endeavour is being made to bring about an alteration in the 
terms on which Rubio is sold. The quotation has hitherto been 
for an ore containing 50 per cent. metallic iron, and for every unit 
above or below that 6d. per ton has been added or deducted. The 
merchant was the gainer if the percentage exceeded 50 per cent., 
and a loser if it fell below that, as he had to take the ore just as 
it came from the mine without any guarantee from the mine- 
owner, whereas the merchant had to give the buyer a 
guarantee, As the average quality of ore received now is 
often below 50 per cent., the merchants are trying to get 
48 per cent. accepted as the standard. Much of the ore 
coming in during the last few weeks has had considerably less than 
that, some being as low as 43 and 44 per cent., and it was very 
dirty indeed, owirg to the heavy rains in the North of Spain. 
So great has been the scarcity that mine owners have loaded 
almost anything in the-form of ore. The scarcity has, however, 
somewhat abated now, but the supply is not more than meets the 
current requirements of the furnaces at present running; and no 
opportunity is afforded of getting any ore put into stock, so that 
in the event of bad weather at sea it will be difficult to keep the 
furnaces fully in blast. Makers are doing all they can to hasten 
deliveries, for there is reason to believe that they will not find it 
easy to get delivery next year of low-priced ore, which should 
have been delivered this year. 

No. 3 Cleveland pig iron has been mostly sold by merchants 
this week at 40s. 3d. per ton for — f.o.b, delivery, but on 
Wednesday there were not many sellers under 40s. 6d., and 
makers generally hold out for more than that, as they have plenty 
of orders. No. 4 foundry has become scarce, and some makers are 
getting for it almost as much as for No. 3. For years past No. 4 and 
the lower qualities have been at relatively lower prices than No. 3, 
but now the old differences have nearly been restored, No. 4 
foundry has been sold at 393, 9d.; grey forge, 38s. 9d.; mottled, 
88s. 3d.; and white, 37s, 9d., all for early delivery. 

In the finished iron and steel trades business is active, and is not, 











like the pig demand, affected by the season, for though the bulk of 
the work is on shipping account yet the iron and steel can be 
exported as well in the winter as the summer, seeing that it is for 
ports that are not icebound at this time of the year. Work is 
plentiful, and it is probable that the Christmas holidays at the 
manufactories will be shortened as much as possible, Bars are in 
excellent request, especially on export account, and producers 
have some difficulty in satisfying the demands of consumers. The 
priceof common barsis £5 5s., less aoe cent. f.o.t., and best bars 
are 10s, more, but higher rates may be looked for. Steel plates are 
in good request, as orders for new steamers continue to come in. 
Steel ship plates are firm at £5 10s.; and steel ship angles at 
£5 7s. 6d., both less 24 per cent and f.o.t., while iron plates and 
angles are 5s. less, The rail makers are well off, and are shipping 
heavily to South Africa and Western Australia. They ask for 
heavy steel rails not less than £4 12s. 6d. net per ton at works. 

The Castletown Steel Works, near Sunderland, which originally 
costabcut £139,000, were last month offered for sale by auction, by 
order of the liquidators ; but as the highest bid only reached 
£33,500, they refused to sell. Since then the Wearmouth Coal 
Company has offered £37,500, and that has been accepted. The 
colliery company, it is said, intend to dismantle the works and sink 
a colliery shaft on the property. 

Oa Tuesday, at the Royal Exchange, Middlesbrough, the 
property of the Darlington Steel and Iron Company—another 
most unfortunate concern—was offered for sale by auction by 
order of the liquidator. There was a crowded attendance, but 
only two persons made any bids. Mr. Birdsall of Leeds, who 
offered £10,000 for the Albert Hill Works alone. Mr. Pearson, of 
Darlington, offered £11,000 and the two carried the poe up to 
£17,000, which Mr. Pearson offered. The liquidator declined to 
sell at this, and the lot was withdrawn. The auctioneer after that 
did not cffer the Springfield property. These works were 
founded in 1859 by Mr. William Barningham, who was then cor- 
nected with the Pendleton Ironworks, near Manchester, and 
desired to extend his business. “The roof of the works had 
covered a part of the Manchester Art Treasures Exhibition. 
The works were extended from time to time, and in the palmy 
days of the iron rail trade, i.¢., about the early seventies, the 
works contained 196 puddling furnaces, and e 70,000 tons of 
iron rails in the year. In 1873 the works were sold by Mr. 
Barningham to a limited company, but owing to the supersession 
of iron by steel rails the new company could not succeed, and 
collapsed in 1881. After a time the company was resuscitated 
and the establishment changed into a steel rail manufactory, but 
this also has not deen a successful undertaking, partly because, owing 
to the inland position of the works, they cannot compete with mills 
near the coast, or anavigable river, whose railway dues are very 
small. The rail trade is mainly on export account, and those who 
can export cheaply have the pull on inland works, Since October, 
1894, the works have been entirely closed. ’ , 

Engineering works are well occupied, especially the marine 
engine shops, and shipbuilders have plenty of orders. Messrs. 
Furness, Withy, and Co., Hartlepool, are about to extend their 

ard, as they are laying themselves out for the building of very 
| mom steamers. They have now on their books several orders of 
this kind. At the annual meeting of the shareholders of Messrs. 
Dorman, Long, and Co., Limited, Middlesbrough, Mr. A. J. 
Dorman, the chairman, made some pertinent remarks on the 
foreign competition question. His opinion was that the foreigner 
did not beat us in economy of manufacture, but where we lost was 
in introducing our goods into foreign countries. The foreigner is 
certainly more enterprising in this respect. 4 

The meeting of the Cleveland Institution of Engineers on Monday, 
to hear the paper by Mr. P. C. Gilchrist on the ‘‘ Bertrand-Thiel 
Steel-making Process,” was probably the largest that has ever been 
held, and visitors were present from all parts of the country. It was 
generally thought that there was something in the process, and 
that its merits were worth investigating. ; 

The coal trade is improving in all branches, and the demand is 
extra brisk now, as consumers want to accumulate stocks to tide 
them over the holidays, when the one are irregularly received. 
Better prices are paid. Best Northumberland steam coals are raised 
to 7s. 9d. per ton. Best Durham gas coalsare at 7s. 6d. on ton, but 
there is not much sold casually, the bulk of the output being taken 
by contract. For average Durham coke 13s. 64. per ton, delivered 
here next half-year, is the general price, and most contracts for 
next year have been arranged on that basis. The Northumberland 
miners have voted by a large majority against the proposal to join 
the Miners’ Federation «f Great Britain. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE pig iron market opened quietly, and prices had a declining 
tendency for two days. A brisk demand for warrants afterwards 
sprang up, and prices recovered a considerable part of the former 
loss. The market, however, continues unsteady, and the specu- 
lative inquiry is much less active than the brokers could wish. 
Business has been done in Scotch warrants between 48s. 2}d. 
and 47s. 11d. cash, and 48s, 53d. to 48s. 2d. one month. There is 
a quiet market for Cleveland warrants, which have sold from 
40s, 04d. to 39s. 11}d. cash, and at 40s. 6d. to 40s. 14d. one month. 
Cumberland hematite warrants have been at 50s. 34d. to 50s. 04d. 
cash, and 50s. 74d. to 50s. 24d. one month. A few transactions 
have-occurred in Middlesbrough hematite at 48s. 1d. and 48s. 14d. 
cash, and 48s, 9d. and 48s. 103d. one month. 

An additional furnace has been placed on ordinary pig iron since 
last report, and there are now 35 producing ordinary, 36 hematite, 
and 6 basic pig, the total of 77 comparing with 78 at this time last 

ear. 

: There has been rather more doing in foreign ores since last 
report, and the cost of bringing shipments to the Clyde has 
somewhat increased. This increase has arisen mainly, if not 
exclusively, on freights, which have suddenly advanced 4d. to 6d. 
per ton asa result of the uncertainty occasioned by an agitation 
among the seamen for an advance of wages. 

Stocks of Scotch pig iron show little change, those in Glasgow 
stores being 54 tons a than last week. The total stock amounts 
to 363,220 tons, being 17,217 tons more than at the beginning of 
the year. 

The prices of Scotch makers’ pig iron are firm, and in a few cases 
6d. to 1s. higher as regards the special brands, while the G.M B 
qualities are about 3d. per ton less, in sympathy with the easier 
feeling in the warrant market. Govan and Monkland, No. 1 are 
quoted f.o.b. at Glasgow 49s.; No. 3, 47s. 9d.; Wishaw and Carn- 
broe, No. 1, 49s. 3d.; No. 3, 48s.; Clyde, No. 1, 51s. 6d.: No. 3, 
49s. 6d.; Calder and Summerlee, No. 1, 52s.; No. 3, 493. 6d.; 
Gartsherrie, No. 1, 53s.; No. 3, 50s.; Coltness, No. 1, 54s.; No. 3, 
50s. 6d.; Glengarnock, at Ardrossan, No. 1, 51s. 6d.; No. 3, 
47s. 6d.; Eglinton, No. 1, 49s.: No. 3, 47s.; Dalmellington, at Ayr, 
No, 1 483. 6d.; No. 3, 46s. 6d.; Shotts, at Leith, No. 1, 52s. 6d.; 
No. 3, 50s. : 

The pig iron shipments are rather better than last week, but 
still far from satisfactory in quantity. The total from all the 
Scottish ports has only been 4056 tons, against 3593 in the same 
week of last year. There was despatched to Australia 527 tons ; 
Holland, 400; South America, 100 ; India, 303; France, 328; 
Germany, 95 ; Belgium, 310 ; Spain, 20 ; other countries, 220 ; the 
coastwise shipments being 1753 tons. 

The arrivals of English pig iron at Grangemouth have been 
11,073 tons, showing an increase of 2803 tons for the week, and 
the total ‘increase in these imports for the year to date is now 
27,300 tons. Increasing quantities of Cleveland iron are being 
used in the West of Scotland, and merchants appear to have been 
adding to their holdings, in order to obviate a scarcity were the 
Forth and Clyde Canal t to be blocked by ice. Steamers bringing 

ig iron from the Tees to Grangemouth are obtaining 2s, 9d. per 
ton freight, while 2s, 9d. is being paid from Grimsby. 
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In the finished iron trade there is steady employment, but the 
prices do not advance as might be expected. Steel is in ve: 
active request, and the requirements of the shipbuilding and engi- 
neering branches are at the present moment greater than they 
have ever been before. 

The coal trade is declining as far as shipments are concerned, 
the total decrease for the week being about 12,000 tons. Inland 
consumers are, however, taking if anything fuller supplies. 
Prices are steady at Glasgow, main coal selling f.o.b. at 63. 9d.; 
ell, 7s. to 7s. 3d.; splint, 7s. 6d. to7s. 9d.; steam, 8s, to 8s, 3d. per 
ton. 

The agitation sought to be got up by the miners’ leaders for a 
further advance of wages has failed, chiefly because the colliers 
could not be induced to curtail their working time, the men being 
desirous of earning as much money as they can before the stoppage 
of work for the holidays. 

A descent has been made upon Glasgow by the leaders of the 
Seamen’s Union, who are endeavouring to force an advance of 
wages. The propaganda has been started at an awkward time. 
The holidays do not furnish the best occasion for such an effort, 
and in addition to this freights have lately been going back. 

Statistics of the Clyde shipbuilding trade for the year just 
closing are practically complete, and they show that in the course 
of the year there have been launched from the Clyde shipyards 
97 sailing ships of 46,814 tons, and 280 steamers, measuring 
374,027 tons, the total tonnage being thus 420,841, the largest that 
has ever been known in the history of the trade. The next 
largest year was 1883, when 419,664 tons were put into the water. 
The output of 1895 was 360,152 tons. The indicated horse-power 
of the engines put out in the course of this year has been 495,524, 
against 363,400 in 1895, and 295,620 in 1894. 


? 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Aberdare Valley has been the scene of a colliery disaster, 
which has caused almostas much excitement as Tynewydd did in 
April, 1877. In the present instance the colliery of Abernant was 
flooded at the close of last week by an inrush of water, from, it 
is surmised, some old or abandoned workings, and though the 
mass of the men and boys, about 170 in number, escaped, six un- 
fortunate men were cut off by the flood, and up to the eve of my 
despatch their safety is very doubtful. Bute Dock and London 
divers have been employed, but failed to get through to the drift 
where, possibly, they may be, alive or dead. 

The excitement for some days has been intense, though not so 
great as at Tynewydd, where hope was sustained by hearing knocks 
from the entombed miners. In this instance no sounds have been 
heard. Most of the leading colliery managers and representatives 
have been present in council, and Sir W. T. Lewis amongst the 
most indefatigable, descending with the others daily. 

Considering the dangers of flooding from old colliery levels, and 
pits—certain to be in an increased ratio as sinkings extend—the 
subject should, I fancy, meet with careful consideration from the 
inspectors, and through them the Home Secretary and Parliament. 
Sofar only the edges of the great coalfield have been worked, with 
here and there some of the upper seams. A great mass of coal 
remains, and the lower measures of Monmouthshire are practically 
intact. Hence there is good scope for the adoption of preventive 
measures, An experienced ex-colliery manager, without reference 
to the flooding of Abernant, remarked lately that legislation for 
effective drainage was as necessary below as upon the surface. 

The severe weather of late has told somewhat severely on the 
ports, and upon the coal trade, delaying the arrival of tonnage, 
otherwise the impression is that the total of the week’s work would 
have been considerable. Between this and the holidays there is 
generally a pressure to clear off deliveries, and inquiries justify the 
belief that new business is at hand. 

If present figures are retained, and there is a strong likelihood, 
as some firms are quoting 3d. more, general coal business for 1897, 
including contracts, may be expected to take a better stand than 
the prospects a little while ago led some to anticipate. The 
influence of the activity in iron, steel, and coke also tells favour- 
ably on the coal market. 

Mid-week prices at Cardiff are as follows :—Best steam, 9s, 9d. 
to 10s., a little business done at 10s. 3d.; seconds, 93. 3d. to 
93. 6d.; drys, 9s. te 9s. 6d. Monmouthshire, shipped from Car- 
diff, as follows:—Western Valiey, 8s. 9d.; Eastern Valley, 8s. 6d.; 
market firm. Small coal is only in moderate demand on the 
following figures:—Best, 4s. 6d. to 4s. 9d.; seconds, 4s. 3d. to 
4s, 6d.; drys, 3s. 6d. to 4s. The house coal trade is now generally 
entering upon its brisk season. Cardiff figures are :—Best house- 
holds, 10s, 9d. to 11s.; No. 3 Rhondda, 10s. 6d.; brush, 93, 3d.; 
small, 83, to 8s. 3d.; No. 2 Rhondda, 7s. 9d. to 83.; through, 
63. 3d. to 6s. 6d.; small, 4s. 6d. to 4s. 9d. Newport coal trade is 
fairly good. Swansea, a falling off, from stormy weather. 

Swansea prices mid-week were :—Anthracite, best, 11s. to 11s. 6d.; 
seconds, 93. 6d. to 10s.; ordinary, 83. to 8s. 9d.; culm, 33. 6d. to 
3s. 9d.; steam, 93. 3d. to 10s.; seconds, 8s. 3d. to 9s.; bunkers, 
7s. to 93.; small, 4s. 6d. to 53.; bituminous, No. 3 Rhondda, 
93. 6d. to 10s, 3d.; through, 8s. 6d. to 9s.; small, 7s. to 7s, 6d.; 
No. 2 Rhondda, 83. 6d. to 9. 6d.; through, 7s. 3d. to 7s. 9d.; 
small, 53. 3d. to 5s. 9d. Coke, 123. 6d. to 17s. 6d., acording to 
quality. The coke industry is very active in all quarters, and 
increased make is steadily called for. Cardiff prices are :—Fur- 
nace, 14s. 6d. to 16s.; good foundry, 17s. 6d. to 18s.; washed 
foundry, 18s, 6d. to 18s, 9d.; special foundry, 22s. 6d. 

Notices of coal contracts may soon be expected. The only one 
this week of any note, so far, has been secured by the Naval 
Colliery—30,000 tons for Barry Dock and Railway. 

The steel industry is everywhere brisk. The only fear enter- 
tained in some quarters is whether our stocks will hold out. Only 
a few cargoes came in this week from Bilbao and Almeria, Ebbw 

Yale taking the largest, 1550 tons. It is to be hoped that consign- 
ments will be larger before severe weather setsin. The first fall of 
snow took place on Wednesday. 

Rails are in evidence, and Cyfarthfa, Dowlais, Ebbw Vale and 
Blaenavon may be expected to be fairly occupied on home 
account—the Great Western Railway order being substantial 
—in addition to improved foreign business. One cargo of rails 
left Newport, Mon., this week for Pernambuco. Each week an 
increased export goes out to China and Japan. Last week about 
1000 tons tin-plate and steel rails left Swansea for various ports in 
both countries. Russia, too, remains a good customer, and, with 
the sagacity shown for half a century or more in getting lish 
talent at the ironworks, I hear that further selections have n 
made of late of qualified men from works in Wales. 

The demand for steel rails has now quite exceeded the late bar 
demand, when the strike movement was beginning, so, as every 
week exhibits a better bar trade, the new year’s rail and bar trade 
may be regarded as promising well. 

The pig iron aubes has been ruffied a little, and prices are 
firm with an upward tendency. The ‘‘ bears” are stated to have 
affected the Swansea market to the extent of 6d., but it will be 
seen that prices remain. The latest quotations are :—Glasgow 
warrants, 47s. 104d. ; Middlesbrough, No. 3, 39s. 104d., prompt ; 
hematite, 483. 1d. ; Welsh bars, £5 12s. 6d. to £5 17s. 6d. ; iron 
plates, £6 153. to £6 17s. 6d. ; steel rails, heavy, £412s. 6d. ; light, 
£5 10s. to £5 123. 6d.; steel plates, £6 10s. to £6 123. 6d. 
Bessemer stee!: Tin-pate bars, £4 7s. 6d.; Siemens, £4 7s. 6d. to 
£4 10s., all delivered in Swansea district, cash. Tin-plates: 
Bessemer cokes, 103. 1}d. to 10s. 44d. ; Siemens coke, 103. 44d. to 
10s. 9d. ; ternes, per double box, 17s. 9d. to 21s. 6d. ; 
charcoal, 133, 3d. to 14s. 3d. ; wasters, 6d to 1s. less; block tin, 
£57 17s, 6d. to £58, 

The demand for iron ore is active and prices are firm. Cardiff 
pricesare: Rubio, 133. 9d. to 14s.; Tafna, 13s. to13s 3d. Swansea 


I note that the testing of yo ores by the Burnam Syndicate 
Company at the Birch-grove Steelworks is proving a successful ex- 
periment, so it is anticipated that an extension of plant at Llan- 
samlet is certain. The prospect of restarting the Forest and Wor- 
cester Works is stated to depend, in a oo measure, upon an 
amicable understanding with the shareholders. With one or two 
exceptions, all the tin-plate works at which the men were out on 
strike have resumed operations upon such terms as will be per- 
manent for some time—much to the satisfaction of the ‘evtioke 
district. 

The shipments of tin-plate have been affected by the non-arrival 
of tonnage, the Welsh coast having again been the scene of disas- 
trous storms, causing considerable damage to shipping, as well as 
interfering with business, Last week the tin-plate shipments only 
amounted to 26,117 boxes, while the improved condition of things 
at the tin-plate works was shown by a receipt of 52,088 boxes. 
The total storage now is 143,024 boxes. The falling off in American 
trade is strikingly shown by contrasting totals for November, 1895, 
and November, 1896. The exports November, 1895, amounted to 
8105 tons ; those for last month to 2608 tons. But then the total 
to other countries was 5214 tons for November, 1895, and 1021 
tons November, 1896, an increase of 4996 tons. 

The re-insertion of Swansea as a loading port in the Admiralty 
charter is already proving beneficial to the coal trade of the port— 
so runs conversation on ’Change—and in proof I note that the ship 
Stanmore will load next week 2600 tons on Admiralty account. 

Patent fuel is only in moderate demand at Swansea ; prices, 
9s. 6d. to 10s. Cardiff prices remain. Pitwood at Cardiff is brisk 
at improved prices, 18s. 3d. to 18s. 6d. 

The Llandrindod sewage scheme is to the front, but the recom- 
mendation of the engineer for an expenditure of £9000 has called 
forth the objection of the Urban Council, who do not object to the 
plan, but the amount, and suggest an outlay of only £5000. It 
should not be overlooked that, as Llandrindod is a great and 
advancing health resort, the greatest consideration should be 
given to the best scheme, and outlay take second place. 

Goldin North Wales is again to the front, and elaborate schemes 
are on foot. 

A quick dispatch is announced from Roath Dock. Entering on 
Saturday, the steamer Apex was loaded with 2700 tons of cargo 
and 500 tons of bunker, and left in the evening for Teneriffe. 

Briton Ferry is showing plenty of activity in pig, steel, and tin- 
= On Monday operations were begun at Raglan Engineering 
Works and Foundry, and I hear that important orders are booked. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE situation of the iron and steel trades is in all respects 
encouragirg. Producers of iron are, on the whole, full of work, 
though some articles have of late been a trifle less actively inquired 
for than they were a few months ago. The tendency of prices, 
generally, is firm. 

As regards the iron industry in Silesia the greater part of the 
works are reported to be very busy, executing the orders previously 
bouked ; on the whole, employment promises to remain active for 
a good time ahead, fresh contracts having come in pretty freely 
during the past week. 

Tbe mills and foundries are all satisfactorily occupied, and 
quotations are tolerably firm. Quietness ccntinues to characterise 
the Austro-Hungarian iron market, which is due, in some measure, 
to the slackening off in demand which is so often experienced 
before Christmas, but may also be owing to the continued reserve 
practised by makers as well as dealers. In Hungary the Scrap 
Iron Convention has been prolonged for another year. As regards 
the supply of tubes for the Vienna Gas Works, six of the largest 
Australian firms tendered at the same price. The quantity of 
tubes required is 645,000 quintal, of which 65,000 q. have already 
been ordered at the Teschener Works. Of the remaining 580,000 q. 
only 200,000 q. have been granted to the above mentioned six firms 
to be delivered till July, 1898 The remaining lot of 380,000 q. 
has not yet been disposed of, but 250,000 q. will be reserved for a 
new foundry which the Alpine-Mon‘an Company is building at 
Schwechat, With regard to prices, 8'l4fl. and 8°4lfl. per 100 
kilos, was quoted. 

There has been a decided tendency to advance quotations on 
the French iron market during the week now past. Paris dealers 
have raised bars on 170f. p.t, iron plates on 175f, p.t., and there 
is a belief that bars will probably meet with a further advance 
before long, the works in the North of France now quoting 150f. 
p.t. for No, 2, free at works. The coal trade in France is lively, 
producers of coke in the North of France having considerably raised 
their output in order to expel German and Belgian coke from the 
market. The pits of Lens, in the Department Pas de Calais, have 
300 coke furnaces in blow, the daily production of which amounts 
to 900 t. coke ; several other large coal pits in the North of France 
are having coke furnaces erected. 

For all sorts of iron and steel demand has continued favourable 
on the Belgian iron market. ,Athus hasjsecured beavy orders for pig 
iron for delivery in the third quarter of next year, at 60f. p.t., but 
it is expected that 62f. p.t. will soon be the price generally quoted 
for such long terms of delivery. Pig iron is, on the whole, scarce, 
and is likely to remain so in the immediate future, the blast 
furnace works in many cases suffering from insufficient supplies of 
coke, The following may ba regarded as ruling quotations: 
foundry pig, No. 3, 65f. p.t.; basic, 67f. p.t.; forge pig, specially 
good ality, 70f. p.t.; common sorts, 65f. p.t. Luxemburg forge 
pig, 60f. p.t. at works. Merchant bars, No. 2, 140f.; No. 3, 145f. 
p-t.; an, in iron and steel, 137°50f. ty Angles, 147°50f. p.t.; 
steel plates, 160f. p.t.; heavy plates, No. 2, 150f. No. 3, 160f.; 
No. 4, 195f. p.t. Sheets, 170f. p.t. free Belgian station. Export 
quotations are, fcr bars, No. 2, 184f.; No 3, 140f. p.t.; plates, 
Nos, 2,3 and 4, 142 50, 152°50, and 187 50f. p.t. free on board 
Antwerp. Steel plates fetch 160f., steel rails 115f. p.t. f.o.b. 
Antwerp. Tota] output of pig iron in November of present year 
amounted to 92,709 t., of which 33,900 t. were forge p‘g, 6000 t. 
foundry pig, and 52,000 t. basic ; compared to October of present 
year, output was 2160 t. less. Belgian production of pig iron for 
the eleven months of present year is 136,000 t. higher than during 
the corresponding period in the year before, 

Business on the Belgian coal market continues brisk. Never 
before has the demand of the sugar works been larger than now, 
but as the pits are heavily engaged on orders for the iron industry, 
they do not care much for fresh contracts, being hardly able t> 
satisfy their old customers, and so they generally show much 
reserve. The prices lately given have not altered. Coke is still 
very scarce, : 2 
There is quite a fairactivity going on at the Rhenish- Westphalian 
iron and steel works, for besides being well supplied with old con- 
tracte, makers are regularly booking fresh orders, and prices are 
naturally extremely firm and not in the least inclined to show the 
fluctuating tendency generally noticeable at this time of the year. 
For pig iron and for billets and blooms a few marks above list 
rates have even been offered in cases of urgent requirements. Owing 
to the continually advancing prices for raw material, the Hessian- 
Nassovian works have resolved to raise foundry pig M. 10 p.t. The 
malleable iron business remains well employed, bars and girders 
meeting with fair demand. At the tube foundries a very brisk 
activity is going on, both home and foreign requirements being 
rather heavy. Plates are in good call, and sheets have been 
showing a reviving tendency. The following are the present list 
rates for raw and finished iron, per ton at works, German foundry 


best pis, No. 1, M. 66 to 67; No 3, M. 59 to 60; forge pig, M. 58 to 


9; basic, M. 58 to 69; German Bessemer, M. 60 to 63 ; spiege- 
lesian, M. 63 to 64 ; good merchant bars, M. 128 to 131 ; the same 
best quality, M. 150; angles, M. 132 to 135; girders, M. 114 to 
116; sheets, M. 155 to 162; the same in basic, M [40 to 155 





prices are: Tafna, 14s. per Naylor, Benson and Co.; Rubio, 143. 6d. 





boiler plates, M. 175 to 185; the same in basic, M. 145 to 1€0 


tank plates, M. 150 to 163; the same in steel, M. 145 
M. 115 to 118 ; light section rails, M. 110 to 115. 
According to a report of the Swedish General Fall Verwaltung 

export in iron and steel was from Ist of January till end of October 
of present year, 251,762 t., against 241,973 t. in the year before 
Export in pig iron has decreased, owing to the heavy requirements 
of the inland works, from 70,993 t. last year, on 61,113 t. this year 
whereas export in blooms rose from 12,487 t. on 21,393 t., bars, 
from 140,559 t. on 150, 075 t.; also wire rods, drawn wire and iron 
plates show an advance against last year. Swedish iron ore con. 
tinues in lively request, export till end of October of present year 
amounting to 1,064,730 t. against 735,134 t. in 1895. ‘The value of 
machines and hardware exported during the same period 
amounted to 5,443,000 crowns, against 4,240,000 crowns in the 
year before. 


; steel rails, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 9th, 

CoMMERCIAL and financial reports from several thousand square 
miles of territory up to Monday show that the improvement in 
business has been scattered and more or less spasmodic. There is 
a moderate December movement in all the great staples. Prices 
are not firm where large transactions are involved. Each broker 
has his own explanation for the dulness7of the past four weeks, 
The general merchandise movement is of moderate proportions, ag 
shown by traffic returns and bank clearings. No marked improve- 
ment need be expected until well on to January 15th. The 
squabbles in the steel industry will be settled. The questlon as to 
a special session of Congress may be cleared up. The intentions 
of the greater manufacturing and the traffic interests will probably 
be better known. For the present we will wait. Congress has 
entered upon its annual confusion of tongues. The new adminis- 
tration will speak before long, and manufacturers will understand 
what to expect. A strong pressure will be brought to bear on the 
incoming President for an extra session. The iron trade is quiet, 
Pig iron production has been sold up pretty closely, but has not 
been used in the yards. Much of 1t was bought on a venture, 
Brokers here assert that pig iron prices must improve, but the 
conclusion is open to question. There is no telling how much of 
the promised work will ccme to mills and furnaces during the next 
two or three months, There is nothing to go by. Consumers are 
as likely as not to rush pell-mell into the market in January. It 
all depends on the notion they take. Bridge builders have received 
conditional contracts on a large ‘amount of work, some of which 
is sure for January. The bar mills are running about half time, 
Sheet mills a little better. Plate mills are busy. Open hearth 
steel is jast now finding many takers. Merchant steel is being 
freely contracted for in western markets for farm equipments. 
The general condition, however, is not as good as we think it ought 
to be, and we cannot say how soon there wil! be a charge for the 
better. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


LARGE attendance on 'Change. Good demand for steam coal, 
and shipments for the past week were up to the average. Stems 
are it filled, and prices very firm. The shipments of house 
coal have suffered from the continuous boisterous weather. The 
demand is good, with prices unchanged. Moderate inquiry for 
tin-plates. The iron and steel works are in full employ. 

Coal : Best steam, &8 9d. to 9s.; seconds, 8s. 6d.; house coal, best, 
11s. ; dock, screenings, 5s. to 5s, 3d.; colliery small, 4s. 6d. to 4s, 9d.; 
smiths’ coal, 6s. 9d.; patent fuel, 10s, Pig iron: Scotch warrants, 
48s, 24d.; hematite warrants, 50s. 34d. f.o.b. Cumberland ; Middles- 
brough No. 3, 403. 3d. prompt; Middlesbrough hematite, 48s, 8d. 
Iron ore: Rubio 14s. 6d. to 14s. 9d.; Tafna, 14s, Steel: Rails, 
heavy sections, £4 12s. 6d. to £4 15s.; light ditto, £5 5s.; 
Bessemer steel tin-plate bars, £4 7s. 6d. to £4 10s.; Siemens stee! 
tin-plate tars, best, £4 10s. to £4 12s, 6d.; all delivered in the 
district, cash. Tin-plates: Bessemer steel, coke, 10s. 3d.; 
Siemens, coke finish, 10s. 6d. Pitwood: 19s. in pressing demand, 
London Exchange Telegram: Copper, £48 10:.; Straits tin, 
£57 16s, 3d. Freights firm. 








LAUNCHES AND TRIAL TRIPS. 


ON Saturday the 12th inst., the s.s. Yearby, another trunk 
steamer built by Messrs. Ropner and Son, under the patent of Mr. 
R. Ropner, jun., made her official trial trip. This steamer, full 
particulars of which have already appeared in these columns, left the 
river Tees, and after the compasses were adjusted in the Tees Bay 
had a very satisfactory run to the Tyne. The owners were well 
represented and expressed themselves well pleased with the results 
of the trial. The engines worked very smoothly and without a 
hitch, and a good rate of speed was easily maintained. 

On the 2nd inst. the new steamship Ebro, the third of three 
steel screw steamers built by R. Napier and Sons, Limited, for 
the Royal Mail Steam Packet Company, London, had a very 
successful trial trip on the Firth of Clyde. These fine steamships 
have been specially designed to meet. the requirements of the 
pose 2 be extra service to Brazil and the River Plate, and are in- 
tended to carry a large cargo, with superior accommodation for 
first-class passengers and emigrants. The general dimensions are: 
—360ft. by 44ft. by 27ft., with a topgallant forecastle, long bridge, 
and full poop, and a gross tonnage of 3500. There is a complete 
installation of electric lighting and refrigerating machinery on 
the carbonic-anhydride system, .with chambers of 7700 cubic feet 
capacity for the transport of frozen meat, &c. Superior accommo- 
dation has been provided amidships for first-class passengers, and 
as the ships are intended to trade to tropical climates, the extra 
large and roomy state-rooms have. been placed on the upper deck, 
which admits of perfect ventilation. They are furnished with all 
the latest improvements for the comfort of passengers.. Above, on 
the bridge deck is a handsome dining saloon, finished in polished 
hardwood and fitted with large sidelights ; while overhead the 
boat-deck forms an admirable shelter, and the bridge deck a 
paci pre de for first-class p gers. Accommodation 
has been provided for 700. emigrants on the main deck, with por- 
table iron lattice berths and folding mess tables and seats. The 
vessel is built with a cellular double bottcm all fore and aft, and is 
constructed in accordance with the recommendations of the Bulk- 
head Committee. The machinery consists of a set of triple-expan- 
sion engines, having cylinders 36in., 42in., and 70in. diameter, by 
4ft, 6io. stroke, with three single-ended steel boilers adapted for 
a working pressure of 180 lb, 














DeaTH OF MR. JOHN GALLOWAY.—We regret to have to announce 
the death of Mr. John Galloway, of Manchester, who died yester- 
day, aged 70. The late gentleman was vice-chairman of Messrs. 
Galloways, Limited, with which business he had been connected 
ractically all his life. He was also a director of the Carnforth 
ronworks and formerly chairman of Earle’s Shipbuilding Company. 


TRADE AND BusINESs ANNOUNCEMENTS.—Messrs. C. A. Zadig 
and Co., of 11, Queen Victoria-street, E.C., ask us to state that 
their enlarged catalogue will be issued early next year.—Messrs 
J. P. Hall and Co., of Oldham, inform us that Messrs, Girdlestone 
and Co. have ceased to act for them as London agents ; they will, 
therefore, feel obliged if their customers will forward ail inquiries 
and orders direct. to them at Oldham, until such times as they are 





able to make other arrangements. 





Dac. 18, 1896. 
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THE PATENT JOURNAL. 
Condensed from * we Daemane Oficial Journal of 
a * 


Application for Letters Patent. 
*,* When inventions have been “communicated "’ the 
“name and address of the aS. party are 
printed in italics. 


2nd December, 1896. 


27,468. Game, T. Hawkins, W. Langman, and W. F. 
Batsford, London. 

27,469. Lasts, O. Robinson, London. 

27,470. Ovens, J. L. W. Olsen, London. 


e747 1. CRYsTALLISED STARCH from Maize, R. Goerne- 
mann, London. 

27.472. Propucinc ILitusory Scene, E. Guitton, 
London. 


27,478. Fasrics, J. Reixach, London. 

27,474. Drainina, W. R, Renshaw, London 

27,475. CARRIAGE Pneumatic TIREs, A. pos R. Verley, 
London. 

27,476. Cirp, 8. Sheward, London. 


8rd December, 1896. 


27,477. Vacuum for Liquip GRaNuLATION, J. Grossé, 
London. 
27,478. Sewerace WaTeR Puririer, J. Dunn, Harrow- 


gate. 
27,479. Wuerxs, H. M. Kettelwell, London. 
27,480. SHutrLe Guarp, W. W. Baron and T. Burton, 
Blackburn. 
27,481. Caps for Nurses, 8. E. C. Taylor and E. Lees, 
Manchester. 
27,482. InsuLarors of Hotpers, A. Watson, jun., Bir- 
mingham. 
27,483. Yarn Dyzrno, H. C. Longsdon, Keighley. 
27,484. Dryinc Frsrous Susstances, H. C. Longsdon, 
Keighley. 
27,485. Wrincine Macuines, W.H. Crossley, Keighley. 
27,486. Grinpina Mitxs, T. Breakell and J. Gaskell, 
Manchester. 
27,487. Arm Tuse of Trres, P. R. 
Coventry. 
27,488. Tuse Makino, J. Hamilton and R. Miller, 
Lanarkshire. 
27,489. Governors, B. P. Odsson, London. 
27,490. Cycte Drivinc Mecuanism, G. and H. Steer, 
Sheffield. 
27,491. Wager Gear Cuarncess Bicycie, W. H. Monk, 
hester. 
27,492. Toy, J. Whalley and R. Harvey, Woolwich. 
27,498. Crock, A. C. Okell, Manchester. 
27,494. ReGENERATIVE Furnaces, E. Riepe and G. 
Oppermann, Glasgow. 
27,49. ADVERTISING, E. Sandow, Glasgow. 
27,496. ACETYLENE, F, E. Baker,” Salisbury. 
27,497. Drivine Gear for Morors, F. Blackburn, 
Redcar. 
27,498. Winpows, W. Steele, Dundee. 
27,499. Brakes, O. Lindner, Brussels. 
27,500. Rear Sicats for Provecti.e THRowine ARMS, 
. Lindner, Brussels. 
27, 501. Urnexa, T. C. Golding and E. Jensen, Kings- 
wood, near Bristol. 
27,502. ‘Leo Guarp, A. R. Smith, Glasgow 
27,508. Securnrne Hanpues, H. Stone and G. 8. Kauf- 
mann, Birmingham. 
27,504. AtracHino Cvus-Tips, F. Platt, Staffordshire. 
27°505. Bapogs, F. Dobson, ‘Bradford. 
27,506. Tires, W. J. Sturgess, Birmingham. 
27,507. WHEEL Ris, R. Ashcroft aa E. A. Sturgess, 
Birmirgham. 
27,508. Steerinc Apparatus for Cycigs, F. F. Abbey, 
Huddersfield. 
27,509. Compounp Screw Curtine Gavor, T, Bright, 
Gloucester. 
27,510. Toastine, H. F. Fuller, London. 
27,511. TELEPHONE RECEIVERS, E. J. Hartshorn and A. 
Jowitt, Huddersfield. 
27,512. Packrnas, J. Stuart, Glasgo 
27,518. Purirication of SEwacEe Wassne, F. P. Candy, 
Cheshire. 
27 peda aeamaamaa Drivine Mecuanism, K. 8. Murray, 
ndon 
27,515. ReauLaTine Sricine of Foon, H. W. Mills and 
C. Allenhay, London. 
27,516. ATTACHMENT for VeLocipepgs, J. H. G. Wierde- 
mann, London. 
27,517. -, Paevastixo TRANSMITTING Sounps, A. Evens, 
ndon. 
27, oe Bat Protector, W. A. Jewell, W. C. Gee, and 
R. C. Bishop, London. 
27,519. Borris, J. Brokensha, L. G. Roupe, G. E. 
Tucker, and W. Searle, London. 
$7,520. Tires, 8. Bunting, London. 
7,521. Cooxine, C. E. Challis, London. 
27,522. Cycie Stanp, T. Minion, Birmingham. 
27,528. Roses of WaTerine Cans, C. H. Hill, Birming- 


Unper Gear of Ro.iine Stock, P. Ellis, 


Scrope-Shrapnel, 


am. 
27,524. 
mdon. 
27,525. Evastic Stoppers for Borries, H. J. Robson, 
ndon 

27,526 ComPressine Straw, W. 8S. Freeman, Ken 

27,527. PREPARATION of CREOSOTE, G. B. Ellis. wane 
‘Société Chimique des Usines du Rhone, anciennement 
Gilliard P. Monnet et Cartier, France.) 

27,528. Cows, W. Allen, London, 

27,529. Cyvcies, A. Waddams, London. 

27,530. Harr Curter, G. V. Allen, London. 

27,581. Box, — Kensington Co- -operative Stores, Ld., 
and E. W. Sou thwood, London. 

27,532, PNeuMaTIC TiRE. VALVES, G. H. F. Schrader, 
London. 

27, 588. Motors, G. and K. E. 8. Walker, London. 
27,534. Nout-Lock, D. R. Blair, London. 

37, 585. Hyprocarson Motors, E. M. Payne, London. 

27536. Bat Hanp es, H. Gradidge, Woolwich. 

27 oe naman &c., Power, J. F. C. Abelspies, 


27,588, ‘ies Carriaces, H. C. Capel and T. Clarkson, 
London. 
ag ten Conpensers, H. C. Capel and T. Clarkson, 


Lo 
27, —s Bones Furnaces, H. C. Capel and T. Clarkson, 


27,54. Tins, H. W. G. Plunkett and F. W. Rosser, 
mn 
= 542. Packages, F, H. Fraser, London. 
7,543. StiTcH SEPARATING Macuings, A. J. and E. 
7 tila, London. 
27,544. Crips, J. White, S. W. Widdowson, and A. 
Al ndon. 
27,545. BuRNERs, W. C. Homan, London. 
27,546. IonITERS, J. Caneliopoulos and HH. O. Kratz- 
Boussac ¢, London. 
27,547. "Fiowsa Pots, H. E. Newton.—(B. F. Mahler, 
United States.) 
27,548. VaLves for Prrumatic Tires, B. C. Molloy, 
London. 
27,549. Motor Veuic.es, F. B. Behr, London. 
27,550. Mup Cotiectine Vans, L. Esptein, London. 
27, 551. ScrEwInG Rops, &c., C. H. Penning and J. J. 
. Heslop, London. 
27, 552. Imitation of Tapestry, E. Courbet, London. 
27, 558. REGULATING PEDALS, A. Rattray, London. 
27,554, STENCIL-PRINTING MacuHINEs, H. Joféh, ae 
27,555. Hanpies for Bicyoxes, G. G. M. Hardin, 
~“(Bezzi, Righini, and Lattuada, Italy.) 
27,556. Steam GENERATORS, J. O. O’ Brisa. —(La yi 
anonyme U Industrielle, France.) 
27,557. CLornes Rais, T. Walker, Manchester. 
27, 558. ExLecrricaL SIGNALLING APPARATUS, 
op Andrews, —* ® 
EUMATIC TIREs, 8. Simpson, London. 
27,560. Bonnet-Boxes, E. Horner, pve aly 
27,561. S.- imerercgy HorsEsHor, A. Batié, 
27,562. 5 ee Liquins, R. Wallwork and A, C. 
Wells, London. 


Ww. 





27,563. Topacco Pirza, G. Grandclément, London. 

27, 564. SUPPORTING we for pa cr BE. R. 
Standfield and T.-d 

27,565. HaNwDLE-BAR ay ‘Cycxes, E. re "dtandfleld and 
fp, de R. an, London. 

27,566. Crcte Brakes, E. M. Box, London. 

27,567. Ostarninc Power from TipaL Streams, W. 8. 
Simpson, London. 

27,568. Or and Gas Motors, C. M. Johnson, London. 

27,569. Rai Locks, R. J. Catchings, London. 

27, 570. Connections for Dramace Pirzs, P. Hutson, 


mdon. 

27,571. xm PowveR-Like MATERIALS, H. Dietz, 
London. 

27 572. Cvctz Hanpie-Bars, C. H. Murray and The 
Northern Cycle Company, London. 

27, fpae Warer-Tube Borers, E. A. and H. Sandford, 

ndaon, 

27,574. REGULATING PropucTIon of ACETYLENE Gas, 
E. Gossart and H. Chevallier, London, 

27,575. Cycre Gauntiett Murr, J. Manger, Richmond, 
Surrey. 

27,576, Gas or Or Enoryes, G. J. Epstein, London. 


271577 7. CoaTine SunsTaNnces with Mercury, R. Apple- 
yard, London. 

27,578. DyNamo-ELecTRIC Macuines, J. W. Ewart, 
London. 

27,579. SoLvina VULCANISED INDIA-RUBBER, E. Sefton, 
London. 


27,580. Suarrs of Ventcies, C. J. Cooze, London. 

27/581. Ink-pot and Stanp, C. J. Cooze, London. 

27,582. NaILLEess HorsesHors, C. J. Cooze, London. 

27,588. Wiwpow Sasues, F. de J. Clere, London. 

27,584. Securinc Pwevmatic Tires to WHEELS, W. 8. 
Simpson, London. 

27,585. Takin and Exursitinc Puotroorapss, E. and 
M. Werner, London. 

27,586. Ciamp for PicTuRE Frames, H. Newlands, 

mdon. 

27,587. EmBaLMING Boptes, T. Cooke, London. 

27,588. InsuLaTiInG MatTeriaL for Exrecrric Con- 
puctors. F. Hawkins, London. 

27,589. Wuee. Spokes, C. P. Miller.—{H. P. Davies, 
Canada.) 

27 =, Transmission of Power, F. W. Lanchester, 

mdon. 

27,591. Gzarinc for MoroR-PROPELLED VEHICLES, T. 
W. Nayler, London. 

27,592. Hypro-carBon Engines, W. R. Smith, London. 

27,593. Saoz Fastener, J. F. Pope, Chicago. 

27’ ,594. Woot Hoxtper, B. Marsh, St. Laieaednew Sea. 


4th December, 1896. 


27,595. DirrERENTIAL Sprep Gearina, A. G. Melhuish, 
London. 

27,596. Or. Reservoir Cyrcie Lamps, J. B. King and 
F. R. Pool, Plymouth. 

27,597. Se.r-ticstinc Gas Burners, H. A. Kent, 
London. 

27,598. Srezrine Locks for Cycres, G. P. Mills and 

T. J. Biggs, Nottingham. 

97 eb: Repvuction of Incors, I. and T. A. Hayward, 
and C. T. Powell, Birmingham. 

27,600. ee gg GEAR Wuee is, J. C. Aston, jun., Bir- 


mingham 

27,601. Guan Cases, W. H. Higgitt and W. Crowson, 
Birmingham. 

27,602. InrennNaL ComBusTION Enoines, H. C. L. 


Holden, Woolwich. 

27,608. InTERNAL ComBUSTION Enoines, H. C. L. 
Holden, Woolwich. 

27,604. Fixep Rim Brake, E. H. Elton, Clevedon. 

27,605. SELF-PROPELLED Bicycies, W. Bowden and R. 
_J. Urquhart, Manchester. 
7 ,606. eae Printine Biocs, F. Sternberg, 
‘Live 

27,607. — )BBER-TIRED WHEELS, J. J. Warry, Liverpool. 
7,608. Soap cae J. B. Adams, a Saree 

7 609. Cups, W. Pearce, Birmingham. 

27,610. Steam Boters, W. Wilkinson. and 8. Taylor, 
Manchester. 

27,611. Steam Borcers, W. Wilkinson and 8. Taylor, 
Manchester. 

7,612. Topacco Pires, H. D. Bailey, Manchester. 

27,618. Brakes for Crcies, H. Cooper, Bristol. 

27,614. SHarnpentna Saws, J. Sankey and C. E. Tur- 
nock, Liverpool. 

27,615. Wasuine Borrves, F. Schulte and G. Mahnke, 
Manchester. 

27,616. Lirg-savine ConTrivance, A. Leucht, Berlin. 

27,617. Axies for VenicixEs, G. L. Scott, Manchester. 

27,618. Preventina Re-Botriine of Ligurps, F. W. 
Smith, Southport. 

27,619. PHoToGRAPHIC Printine Frames, H. J., A. 8., 
and G. A. Spratt, Hackney. 

27,620. Mintmistne VrsraTion in Avuto-cars, R. J. 
Smith. Rathgar. a Dublin. 

27,621. PRressive Carrie Foop Caxes, H. E. Chattock, 

tol. 


27,622. DeracnaBLe Tires for Cyoies, J. Aylward, 
Coventry. 

27,628. Preumatic Tires, W. G. Hartnoll, Barnstaple. 

27,624. Waeers of Venicies, H. F. Julian, Shaldon, 
Devonshire. 

27,625. Heatinc Meta .s, R. Deissler, at 

27,626. Heatinc MerA.s, er, 

27,627. PLATELAYER'S HAMMER, 8. L. incigaivey and 

. Roworth, Retford. 

27, 628, DRYING Boots, R. H. Woods, Dublin. 

27,629. CEILING Roses for ELEcTRIC Lamps, E. Acheson, 
Manchester. 

27,630. Guipina Woven Fasrics, F. Buxton, Man- 
chester. 

27.681. Locxine Gear for Boxts, &c., A. J. Howard, 
Taunton. 

27,682. CycLe Mup-cuarps, A. J. Howard, Taunton. 

27,688. Screw Cup for Mops, F. Lawerenson, Darwen, 
Lancashire 

27,684. TRANSMISSION of Macuinery Movement, L.,C., 
and E. Leven, London. 

P. Rudolph, 


27,685. PHOTOGRAPHIC OBJECTIVES, 
mdon. 
7,686. Cyc.ists’ Trouser STIFFENER, R. J. E. Young, 
Edinburgh. 


27,687. Cycies, J. and F. Wright, Egremont, Cheshire. 
27 — AGRICULTURAL SHELTER C. F. Howland, 
mdon. 


27,689. Srrixine Bags, G. C. Marks.—(7iie Moline 
quan Ball Company, United States.) 
7,640. ant Pipe Tuimsies, E. W. Stowell and H. 
al London. 

eee yn te Tires, A. W. G. Adey and J. C. 
gun St. Leonards- -on-Sea. 
7,642. RarLway PerMANENT Way, C. Unfug and J. 
teen, Manchester. 

27,648. Burnine Fue. for Steam, A. G. Southby and 
W. T. Ramsden, London. 

27,644. CycLe Sappie Paps, W. J. Henson, London. 
27,645. Fixinc Cycie:Tusina, P. Jensen.—(The firm 
of Hoyer and Glahn, Germany.) 
27,646. CycLe Sappies, A. W. G: 

Rosenfeld, and Co., United States.) 
27 Sn Kopak Necatives, M. L. Sanders, 
mdon. 
27,648. ARTIFICIAL Stoneg, A. Taylor, London. 
27,649. Hot-arr Furnaces, T. Effron, London. 
27,650. NAVIGATIONAL SounDING MACHINES, 
_Thomson, Glasgow. 
7,651. Fancy BREAD Rousks, H. Black, rs: 
27 (062. Foncixa StoppaGEs in STEEL Pipes, A . Everett, 
mdon. 
27,658. Bonnets, 8S. B. Hubbard, London. 
27, 654. VENTILATORS for BUILDINGS, J. Gill, Lancaster. 
27,655. Benzoic SuLPHINIDE, G. B. Eltis. “(La Société 
Chimique des Usines du Rhéme anciennement Gilliard 
P. Monnet et Cartier, France.) 
27,656. Formic ALDEHYDE Vapours, G. B. Ellis.—(Za 
été Chimique des Usines du Rhéme anciennement 
Gill oa P. Monnet et Cartier, France.) 
. TRANSMISSION of Power, G. Funk, London. 
688. Dyerxe Harr, J. W. Jones, London 
97" 009. SoRTINO Pears for SEPARATING SEEDs, N. Heid, 
mdon. 


e.—(Guiterman, 


W. 


27,65 





27,660. AMINOPIPERIDINES, A. Zimmermann.—({7ie 
Chemische Fabrik auf Actien (vormals EB. Schering), 
Germany.) 


27,661. Prevuanic Tire Brakes, J. E. Lilley and J. 
Westa’ taway, on. 

— Som ter Use on Vevocipepes, EB. A. Inall, 

27, 668. “ivscndeneen as a WEATHER Exciuper, G. H. 
Young, London. 

27,664. WycLEs, D. James, London. 


27,665. Not-cRACKERS, E. Hackney, London 

27,666. Frxrnc Cycie Tusine, G. and C. ae and 
W. Glahn, London. 

27,667. BRusHING Apparatvs, A. J. Boult.—(@. Girou- 


Lanauze and J. Lafaurie, France. 
27,668. FURNACES, dy and Co., Ltd., and W. W. 
Melville, London. 


27,669. Roap Carriages, T. J. Lovett, London. 

27, 1670. BLACKING Boors, A. J. Boult. HG. 
Lanauze and J. Lafaurie, France.) 

27,671. Fire Enoives, J. C. Merryweather and C. J. W. 
Jakeman, London. 

27,672. Frxinc Preumatic Tires, C. J. Parry, London. 


Girou- 


27,673. Fixino Pianororte Actions, J. G. Murdoch, 
jun., and J. Furey, London. 
27,674. Button ImpLements, W. P. Thompson.—(The 


McKenney Button Fastening Company, United States.) 

27,675. Looms, H. R. , Manchester. 

27) 676. CLeats for Hotpixe Battens, G. and M. MacF. 
lo, Liverpool. 

27,677. Curr Fastener, M. G. Buckler, Liverpool. 

a7, 678. CycLe Tires, A. Denton, Liverpool. 

27,679. ARTIFICIAL SILK, F. Morane, jun., London. 

27 680. Matoues, L. Braly, L. Legat, A. Tachauer, and 
A. Delpey, London. 

27, 681. Carper Sweepers, R. Haddan.—{The Bissell 

Carpet Sweeper Company, United States.) 
27, ae Carp TasBies, G. F. Redfern.—(J. Brubacher, 
W. Ottstadt, and C. Miiller, Germany.) 
27, as. Suares for Use in Hogs, J. t, London. 
27,684. OF nae at States and Tiues, A. R. Pollard, 
by me , “Rippinc” Macuing, E. Rankin, 
mdon. 
27,686. Tings, T. Burrows, London. 
27,687. Pweumatic Tires, J. W. McDougall, London. 
27,688. Cycies, M. W. Consett, London. 
27,689. FounpatTions for NEcKTIES, F. Swales, London. 
27,690. Toots for Expanpine the Enns of Pires, H. H. 
Lake. —(C. H. Bell and J. Anderson, United States.) 
27,691. Scrarer Mats, B. I. E. M. Ohlson, London. 
7,692. Dress Guarps for Crcies, H. Ward, London. 
27,698. Box for Hotpine Carps, &c., L. H. Spooner, 
London. 

27,694. Drivine Betts, A. Krafft, sen., A. Krafft, jun., 
and W. Krafft, London. 

27,695. InsuLaTINne ELectric Conpuctors, F. Hawkins, 
London. 

27.696. ELECTRICALLY - PROPELLED VeuHicLes, F. L. 
Muirhead, London. 
7,697. ACETYLENE Gas Generators, H. H. Lake.— 
UW. Hanotier and G. Hostelet, Belgium.) 

7 Ra race gr VEHICLE Brake, H. L. Bailey, 


*, a Sassuas, P. M. Michel, London. 
27,700. Ptant Recerracies, T. W. Prosser, London. 
27, 701. Seconpary E.ectric Batrerizs, H. Léitner, 


London. 
7,702 Dnrivinc Gear for Cycies, J. M. J. Gallien, 
London. 
27,703. Frames for Cycies, W. Webster, London. 
27,704. ExpLosive Provectizes, 8. O. Wylie, London. 
27,705. BioycLe Support, W. F. Williams, London. 
—. Crrcurr Ciosers for Execrric Betis, J. 
wton, London. 
Ris for WHEELS, W. Long, Norwich. 


5th December, 1896. 
27,708. Pyeumatic Lire-savine Suit, J. E. Maund, 


ereford. 
27,709. Locx-nuts, H. L. and 8. Rolfe, Teddington, 
iddlesex. 
27,710. Preumatic Trres, F. B. me ae London. 
27,711. Brakes for Ve.ocirepes, L. Sawyer, London. 
27,712. Frictionat Gearina, D. Jones, London. 
27,713. Brake for Cycies, F. Hoskin, Newport. Mon. 
7,714. Drivine Motor Cars, &c., H. Meller and C. A. 
Burghardt, Manchester. 
pica Wueet Tires, M. H. Smith, London. 
27. bor Measures of Lenetu, L. A. Westwick, Mans- 


27,707. 


27,717. TYPE-PRINTING Frame, &c., F. W. Harbord, 
Bradford. 


27,718. ne for VeLocipepes, H. G. Burford, 
mn: 

27,719. —™ Spinninc Macuines, R. Taylor, jun., 
_Manchester. 
7,720. Carpine Enornes, A. Lees ani Co., Ltd., and 
pe E. Cheetham, Manchester. 

7,721. Guazrne for HorticutturaL Structures, J. 
Gait, Bristol. 

27,722. Batus for Domestic Usr, F. E. Walker, Leeds. 

27,728. Frames for PHotoorapns, D. A. P. Anderson, 
Edinburgh. 

27,724. Cyc_e Sappe Toot Baa. 8. Llewellen, London. 

27,725. Cyciists’ Trouser Curr, C. J. Hughes, 
Gloucester. 

— Mup-cuarps for Bicycies, T. Shackleton and 

, 


3 n. 

27,727. Mup-cuarp, &c., for Lapres’ Bicycies, M. 
Fuller, Lichfield. 

27,728. Drivine Gear for WHEELs, P. M. Staunton, 
Dublin 


27,729. Pweumatic Tires, C. Dray, Dublin. 

27,730. Cycte Drivine Cuarns, 8. Simpson, London. 

27,731. SCREW-PROPELLER, J. R. Wingate-Shearer and 
W. Peverley, Sunderland. 

27,782. Braps, &c., C. T. Mitchell, Birmingham. 

27'738. PreseRvine Meat, E. J.T. Digby, Birmingham. 
7,784. Borries, F. A. Bird and C. Reasbeck, Bir- 
mingham. 

27,785. bag smal of ALIMENTARY SussTances, J. 


h, G 
27,736. Osunuertee ARRANGEMENTS for ELecTrRIc RaIL- 
ways, E. Hopkinson, London. 
7,787. Arr Liyina for Hats, F. L. Phillips, Bir- 


ming) . 7 
27,788. WasTE-waTER C.LosETs, W. Oats and J. J 
Green, Halifax. 
27,739. CuimNEY VENTILATING Cow Ls, B. Massey, Bir- 


mingham. 

27,740. The “New” Skate, M. E. Thomson, North- 
ampton. 

27,741. Stgam Enotnes, M. Paul, Glasgow. 

27,742 Propuction of Fast CoLours upon a VEGE- 
TABLE Fisrg, H. W. Kearns and J. Barnes, Man- 
chester. 

27,743. TrrEs ard Rims, W. Bowden, Manchester. 

27,744. Carsrve for MAKING ACETYLENE Gas, A. Kiese- 
walter, Liverpool. 

27,745. Percussion Apparatus. J. Baumholz, Berlin. 

27'746. Rotary Steam Enoine, M. H. Skelt, Lowestoft. 

27,747. CycLe Sappxes, H. Stanbridge. London. 

27,748. Caps for Botries, C. Wall, Dublin. 

27,749. Brakes for A te a and Moror Cars, C. Provis, 
Emsworth, Han 

27,750. STANDS or , eee for Cycixs, J. Stradling, 
Newbury, Ber! 

27,751. PoRTABLE COLLAPSIBLE PaRTITION for DivipDING 
Ciasses TEMPORARILY in ScHOoLs, G. Wilson, New- 


port, Mon. 

27,752. CycLinc UMBRELLAS, M. Sichel and J. Fisher, 
London. 

27,758. ExectricaL Measurina Apparatus, W. O. 
Smith, G. K. B. Elphinstone, and A. C. Heap, 
London. 

27,754. ExrcrricaL Ianition Apparatus for O1L 
Enarnes, A. G. New, London. 

27,755. Cycuzs, E D. Thompson, London. 

27,756. ~ ~pgges ae Sten Boarps, &c., 8. Bendit, 

27.757. ; and Bercuiatine the PERcenTacE 
H pen of Gas in a Gasrous Mixture, M. Arndt, 

ondon 








27,758. 
97,759. 
27,760. 
27,761. 
27,762. 


Toy, W. W. L. Crowdy, London. 
Busues for Barrets, C. L. Lockton, London 
Cyciz Hannes, J. Dedshon, London. 
Borrie Hoxpers, C. J. Etherington, London. 
Rance Finver, R. Sadler, Lonaon. 
27,763. Courtixes, L. Warfield, London. 
27,764. ReParRine Tirgs, C. 8. "Howe and J. W. Lang- 
ley, London. 
27,765. Gas Gavuoes, 8. J. Woodhouse, London. 
27,766. Borers, T. Moy, London. 
27,767. Castor, W. P. Thompson.—(@. Masson and H. 
L. Blane, Switzerland ) 
27,768. Pepa.s, E. Rae, London. 
27,769. Acrips, E. Dyson, Manchester. 
27,770. Packie Larp, J. Morrell and Co., Ld.—{J/. 
Morrell and Co., Ld., "United States.) 
7,771. Broom HANDLES, J. Hind, London. 
27,772. Tires, G. Hoyer, London. 
27,773. Governors, A. 8. F. Robinson, London. 
27,774. Tires, T. Terrell, London. 
27,775. CoLouRING Matters, J. Ville, London. 
og Merats, P. Marino, London. 
,777. Curtain Hoipers, J. Zinterhof, London. 
pi 7 778. Hoipine Acips, H. Niewerth, London. 
27,779. CHAIR SteePeRs, A. R. Jones, London. 
. Box, E. J. Harvey, Beckenham. 
. Dress Guarps, A. M. Priest, London. 
. Dressinc Sxrys, E. V. Brown, London. 
83. SecTionaL Sprinos, W. Harris and J. Haylock 
London. 
27,784. Batt Taps, O. H. Steed, jun., London. .« 
5. Waton Hoxper, E. A. Ashwin, London. 
7.7 §. Fire ExtinovisHer, B. van Dijken and W. 
“Seodnee London. 
—— HANICAL FuRNACE Stoker, R. Sauerbery, 
ndon. 
. Ovens, H. Lammers, London. 
. Spanners, A. E. Finch, London. 
. Beiis, W. J. A. Dossetter, London. 
. Brakes, T. Leaker, London. 
. Tires; F. W. Jenner, London. 
. Moror Cars, J. A. and W. Drake, London. 
. CicaR Houper, W. W. Horn.—(Sina and Co., 


France.) 
27,795. Corks, D. B. Coldwell and A. G. C. Hunter, 
London. 


mi 
27,796. Rotter Bearinos, W. H. Woodcock, London. 
27,797. Harvesters, J. R. Edwards, London. 

27,798. Fire-Bar, 8. A. Johnson, London. 

27,799. Pencits, J. G. Halls, London. 

27,800. SPRING Cups, A. Crowden, London. 


a 
_ 








27,801. Coatine Prats, C. Crocker and W. T. Lougher 
Swansea. 
— Crane Gear, G. J. Hone and A. F. Hills 
mdon. 


27, 803. Oyster Token, D. Walsh, London. 
7,804. BALANCING Device, L. E. Frenot and H. L. M. 
xs Farjas, London. 

27,805. Taps, A. Schleidt, London. 

ig enna P.E. B. Martindale and P. H. Hulbert, 

mdon. 

27,807. Gas Burner, K. H. Raupp, London. - 

27,808. WHEELS, F. Wynne, London. 

27,809. Sarery Fuses, M. B. Cotterell and H. Russell 


London, 
27,810. NIPPLE Key, T. Burton, Blackburn. 


Tth December, 1896. 
27,811. Horse Reveaser, A. B. Hayward, London. 
27,812. E_ectric Batrery, E. Saarburger, London. 
27,818. Baer Enorne, T. Jacks and J. Forrest, Bir- 


ming! 

27,814. BOTTLEs, E. C. McDonald, London. 

27,815. Bexritinc Macaixg, A. B. Wilson, Holywood. 

. BrusHEs, R. R. Jeacock, Southampton. 

- HorsesHoes, R. R. Jeacock, Southampton. 

. Carpets, A. Leven, Col . 

. Winpow FastTevers, F. Smith, pete: 

. Tire Vatves, A. E. J. Ball, ye 

. Nats, H. D. Haven, Glasgow. 

. Lock Nuts, L. Stei ti 

. Toy, O. Herrmann, om 

. ACETYLENE Gas, T. Burgess, C. H. Bennett 

J. J. Burgess, Congleton. 

27,825. SMokE Consumes, G. T. Hellewell and H. 
Hinchliff, Huddersfield. 

27,826. Tires, F. J. Warburton, Manchester. 

27,827. Burner Supports, W. R. Clay and B. Walms- 
ley, Keighley. 

27,828. ENaMELLING Bricks and Ties, J. Morton, 
Halifax. 

7,829. Watcues, 8. Stocks, Ashford, Kent. 

27,830. Friction CLutcHes, W. E. Buck, Manchester. 

27,831. PropeLLer SHarr PLiaBLE Metat SLEeeve, C. 
D. Holmes, Hull. 

27,832. NEEDLE for most Types of Szewinc MacHINEs, 
C .V. Howitt, Hampton-in-Arden, Warwickshire. 
27,838. PNeuMATIC SUSPENSION WHEELS, P. Wier, 

Bristol. 
27,884. Automatic Rassit CaTcueER, J. Hunt, Bristol. 
= ArRtTiFiciaL Stoyg, C. and A. Musker, Liver- 


pool. 

27,8386. Moutp for Saucers, &c., E. Woollam, Stoke- 
on-Trent. 

27,837. Domestic Firepiaces, J. R. Crosthwaite, 
Stockton-on-Tees. 
7,838. CoppoarD FasTeners, W. J. May and A. E. 
Padmore, Birmingham. 

27,839. Lamps, H. F. Christie, Halifax. 

27, Soar Recutatine Motor Cars, W. and E. Rhodes, 


27,841. Cyc_e Sreerine Gear, 8. T. Tovey, —— 

27,842. Reautatinc Motor Car Fvust, W. 
Rhodes, Leeds. 

27,843. Cycte Rim, P. Lomax, Bolton. 

27,844. Preumatic Tires, J. C. Mason, Dublin. 

27/845. Cycie Batt Gear, E. Wood, London. 

27,846. Cycte Spoxes, W. H. Sharpe, London. 

27,847. Cotron Pitz Fasrics, B. = Blackpool. 

27,848. HanpLes, W. H. Wood and W. T. Scrivens, 
Birmingham. 

. WatTcH ‘CARRIERS, E. H. Lloyd, Birmingham. 

. HorsesHoer, J. Adair, Waterford. 

Formine Stripzs, Delorme, Brussels. 

2. Brakes, L. Cottereau, Brussels. 

53. NosE Bac, K. Bauch, Brussels. 

Pyevmatic Tires, W. D. Scott-Moncrieff, 





London. 

— Cyciz Fork Spreaver, J. B. Smith, Birming- 

am. 

27,856. Cycie Framine, E. Taylor, Birmingham. 

27 857. Sprinos, T. Price, ndon. 

27,858. Bricks, J. Berry, London. 

27,859. Traction Enetne WHEELS, F. E. B. Nathan, 
London. 

27,860. Covers, F. C. Hustler, London. 

= yrecTING Cyciisis’ Hanps, M. F. Latham, 
Lon 

27,862. Case, &c., F. G. Fender and W. E. Coleman, 
London. 

. MecuanisM for STEAM PROPELLED VEHICLES, W 

W. Curtiss, London. 

27,864. Cycitres, J. E. Evered and D. G. Pappa, 
London. 

27,865. PHorograPHic Prints, C. 8. Jones, Essex. 

27,866. CLosinec Botties, J. Malépart, London. 

27,867. Currs, G. Wildman, Loddon. 

27,868. CycLE Hanp.es, M. Steel, Newcastle-on-Tyne. 

. Brake, C. Tribuzio, London. 

70. UmBre.xas, D. H. Gaston, London. 

71. UmBRELLas, C. 8. Stokes, London. 

. Kyrrtine Frames, T. D. Weston, London. 

. Groves, C. H. Fisher, London. 

. Iron, C. Stobrawa, London. 

5 Brakes, M. B. Parrington, London. 

. Frxine Tires, P. Hollinghurst, London. 

. Meters, G. Hookham, London, 

. Monocycies; H. Ganswindt, London. 

. Bepstgaps, R. F. Middleton, Twickenham. 

. Gear, J. W. Hart, London. 

. Bicyctes, A. A. Common, London. 

Trres, J. Booth, London. 

Dovcue Barus, A. Dreyfus-Stern, London. 

Treatine Coat, W. J. Orsman, Liverpool 


27,884. 
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85. Looms, J. and J. Dawson, Manchester. 
5. Mitk-cans, O. Marth, Liverpool. 

- Ronrernscors, J. T. Davies, London. 
. Trres, G. F. Seddon, London. 
Bicycie Suapes, R. A. Wade, London. 


27,890. Ratt Bonps, G. H. Scott, London. 
— Musica, Instruments, O. V. Sigurdsson, 
ni 


ion. 
ot Sen Outings of Tyre, F. H. Pierpont, 


mdon. 

27,893. Tires, L. E. Mo ino, London. 

27,894. SrRENGTHENING Tubss, J. C. Grant, London. 

27,895. Tire Covers, J. C. Grant, London. 

27,896. Dygsturrs, O. Imray.—{ The Farbwerke vormals 
Meister, Lucius, aad Briining, Germany.) 

27,897. Crore Brakes, F. A. Roiewald, London. 

27,898. Mupevarps, T. W. Strafford, London. 

27,899. Pourtne Sree: Incots, H. Imray.—(Za Com- 
pagnie des Anonyme des Forges de Chatillon et Com 
meniry, France. 

27,900. Stampine Presses, R. F. Sproule. London. 

27,901. Cooxine, &c., J. A. Macmeikan, London. 

27,202. Distress Sicnats, E. Beadle and J. Judd, 
London. 

27,903. Grow Lamps, P. Scharf, London. 

27 904. StarTinGc SELF-PROPELLED ProvJEctTILes, W. T. 
Unge, London. 

27.905. Removinc SEEps from Raisins, J. W. Brown, 
jun., London. 

27,906. Dry Soap, F. W. Wright and The United 
Alkali Co., Ld., London. 

27,907. Borriine, A. H. Hobson, London. 

27,968. DeracHaBLE Knire Guarp, W. Rainbow, 
London. 

27,909. Trres, E. P. Wells, London. 

27,910. Bart Bearine, J. Thompson, C. Everard, and 
J. Harrison, London. 

27,911. Measures, W. B. Day, London. 

27,912. Groses, J. Stott, London. 

27,913. Water Gauce Sureps, P. Jensen.—(F. Rock- 
stroh, Germany.) 

27,914. Brakes, A. J. Wilkinson, London. 

27,915. MBECHANICALLY-PROPELLED VEHICLES, C. F. 
Wood, London. 

27,916. Pap, C. E. Challis, London. 

27,917. Cyc.e-Drivive Mecuanism, C. E. Challis, 
London. 

27,918. Iyrensiriers, C. E. Chailis, London. 


27,919. Vatve for Liquip Discuarce, J. Mellor, 
London. 

27,920. MecHanism of PROPELLED VeHICLEs, A. M. 
Arter, London. 


27,921. Coin Assortine, F. 8. D. Scott, London. 

27,922. Optica Toy, J. W. Savage, London. 

27,923. Puriryine Os, F. B. Aspinall and G. Wise, 
London. 

27,924. Canopy Tops for CHILDREN’s CaRRIAGEs, W. H. 
Haynes, London. 

27,925. Book Form Kurvetoscopes, H. W. Short, 
London. 

27,926. Boot-BRusHING Macutnss, P. Fraser, London. 

27,927. TREATMENT of Ores, A. J. Boult.—({H. JL. 
Sulman, Australia.) 

7,928. Drivine Gear, C. M. Linley, London. 

27,929. Suetis for Prosecrites, A. J. Boult,—{J. A. 
Bremner, United States ) 

27,930. MeasuRING Apparatus, D. W. Cottin and G. 
Hana, London. 

27,9381. PHorograpnic Deve.opsers, J. Hauff, London. 


8th December, 1896. 
a Exectric Brusx for SHavine Purposss, J. B. 


nwin, London. 
7,933. Game, T. F. g, Folkestone. 

27,984. DeTACHABLE mp Brackets, 8. F. Wiles, 
Guildford. 

27,935. BiLt1aRD Cus LtveLuer, C. Davis, London. 

27,936. Trousers SusPenpEers, J. W. Alexander, 


London. 

27,937. Brakes for Bicycues, &c., P. E. B. Martindale, 
London. 

27,988. Preservation of Eaos, C. M. Aikman and G. 
T. Beilby, Glasgow. 

27,989. DiscHarcine Carco from Boats, T. Wrightson, 
Stockton-on-Tees. 

27,940. Pneumatic Tires, W. D. Scott - Moncrieff, 
London. 

27,941, Guattess EnvELore, J. Harkness, R. Phillip- 
son, and H. A. Barnett, ie. 

27,942. Fisnine Rees, P. D. Malloch, Glasgow. 

27,948. Hyprav.ic and Steam Pivue Jornts, W. Hut- 
chinson, Manchester. 

“"~ = for Upxotstery, &c., W. G. Rothwell, 

ve 

27,945. Burninc INFLAMMABLE Gas, T. Holmes, G. 

8. os R. W. Stewart, and R. T. Barnes, Liver- 


poo! 

27,946. Pickinc Mecuanism for Looms, R. L. Hat- 
tersley, Keighley. 

wt ELOCIPEDES and VEHICLES, F. Westwood, Bir- 
ming! 3 

27,948. Bopices“and Bopice-corsgts, C. B. Hartmann, 
Manchester. 

27,949. CycLe ApPLiances, J. Lessells, Glasgow. 

>= Automatic Firge Extincreurs, J. Horsfall, 


fax. 
af FLEXIBLE Pipes and Tunes, R. and F. Patchett, 


ax. 

27,952. Sewinc Macnines, A. Millveigh, J. A. 
McClughan, and J. Kerr, Halifax. 

27,958. CycLe Seats, G. F. Metcalf, Nottingham. 

27,954. VenriLateD WinDow Liaxts, J. G. Pennycuick, 

iw. 
27,955. Vautt Licuts, J. G. Pennycuick, Glasgow. 
27,956. Framine-up Guass and Tites, W. H. Winslow, 


Glasgow. 
— SoLe Trimminc Macuives, J. B. Emery, 


lasgow. 

27,958. Rorary Knirrinc Macutygs, E. Vermilyea, 8. 
T. Harshaw, G. Campbell, and J. Clute, Manchester. 

27,959. PHoto or Date Carp Frame, C. Simmonds, 
London. 

27,960. Loap Apsustinc Gear T. Thomas and H. 
Gamble, Northampton. 

27,961. TRANSPARENT ComPosITIOoN for SHow Carbs, D. 
Forbes, F. 8. Streeten, and H. A. Burleigh, Bristol. 

27,962. Stace ILLusions, K. Haydn, Nottingham. 

— a for Boots, J. Harvey and W. 8. Welling, 

ton. 

27,964. Raisinc a NaP on Fasrics, A. 8S. Young, Man- 
chester. 

27,965. Rotter Beartinos, J. Ward, Shobdon, R.S.O., 
Herefordshire. 

27,966. Doustine and Twistine Corton, J. D. Lisle, 
Oldham. 

27,967. Compasses, W. H. Stevenson, London. 

27,968. VaLves for INFLATABLE ARTICLEs, W. Hume, 
Belfast. 

27,969. Removine Deposit from Setriine Tanks, F. P. 
Candy, Bowdon, Cheshire. 

27,970. Locx-nuts, C. H. Crosthwaite and M. D. Tighe, 
London. 

27,971. Mepicinge Dose InpicaTina CaBINets, N. 8. 
Springer, London. 

27,972. or gua Joints, E. Evans and W. Manning, 


27,973. CycLe Hanpiegs, J. Cox, Manchester. 

27,974. ANTI-FRICTION CompounD, 8. R. Thompson, 
Manchester. 

27,975. Cement for Pirz Joints, 8. R. Thompson, Man- 
chester. 


27,976. PNeumatic Tires, W. I. Rogers and J. Foster, 
Birmingham. 


it ig ‘ 
27,977. WHeets, W. Hume and C, W. Lancaster, Man- 
chester. 
27,978. Destructor Furnaces, J. Deas, Manchester. 
27,979. Re@uLaTING Motive Power, A pson, 
gow. 
27,980. Wasuinc Suirts, &c., T. B. Giffen and J. 
Bissett, Rutherglen. 
27,981. Boor Stretcners, J. and J. H. J. Freer and F. 
D. 


27,983. Frre-rscapss, BE. O. Sjolander, London. 

27,934. Cure for Basres’ Feepine Borris Tuses, W. 
and H. Wellings, Birmingham. 

27,985. Brake Mecuanism, T. Baylis and J. Young, 


ingham. 
27,986. Croce Gear Cases, J. Harrison, Birmingham. 
27,987. aie Junctions of Frames, E. Taylor, Bir- 
am. 

27,988" Dossys for Looms, &c., T. Smith, London 

27,989. Sreritisinc Apparatus, F. M. Ashley, Man- 
chester. 

27,990. Crores, J. McGill, Glasgow. 

27,991. Surps’ Compass Courss Corrector, J. Eshelby, 
Dublin. 

ae: EvectricaL CaBLe Coupiines, M. Culligan, 

uu . 

27,998. PxrorocrarHic Apparatus, C. H. Martin, 
Middlesbrough. 

27,994. Winpine Frame, F. and R. Radcliffe, Radcliffe, 
near Manchester. 

. Sprine Cups, J. R. Lunt, Accrington. 

. Rover Bearines, B. 8. Lawson, London. 

. Rive Sicats, J. W. Pook, London. 

. STEERING Devices, E. Kaselowsky, London. 

Crap es, E. G. Barnes, London. 

Cooxine Urensits, T. P, Hiorns, London. 

Doors, A. J. Fearnley, London. 

. Saw Gaver, R. W. Marchant, London. 

. Mouse Trap, C. H. Stevens, London. 

. Boat Lowerino Tack eg, G. V. Piper, London. 

. Locks, J. A. Cox, London. 

. Curtain Hooks, C. H. Hanworth, London. 

. Tanxs, W. H. Crust and G. J. Beales, London. 

. UMBRELLA Hovper, J. W. Underwood, London. 

. Sawine Apparatvs, 8. Mundey, London. 

. Curr Protector, F. O. Clapcott, London. 

. TREATING STEEL, E. Manby, London. 

A The SpayemomstocraPH, A. Philadelphien, 

ndon. 

28,012. Marine Locomortion,C. Mansell, Beeston. 

28,014. SappLe Device, L. Grote, London. 

28,015. Car Brakes, W. G. Price, London. 

28,016. Car Repiacer, R. E. Alexander, London. 

28,017. Execrric Lamps for Cyoies, Ty G. Howden, 
London. 

28,018. Kwirrmnc - macning, D. Hurley and W. T. 

t mdon. 

28,019. CrrcuLark Kwitrine - Macuines, D. Hurley, 

London. 


28,020. VeLocrrepes, W. Mechler, London. 

28,021. Sicnatiine, R. Burn, A. C. Brown, and L. G. 
Tate, London. 

28,022. Trre for Cycues, S. Johnson, London. 

28,023. LetreR-carps, H. Jones, London. 

28,024. BicycLe Stanp, G. F. Woods, London. 

28,025. InsrRuMENT for Takine LeEveELs, A. T. Fraser, 


mdon. 

28,026. Francine Metat Puares, J. A. F. Aspinall, 
Manchester. 

28,027. Umprecia Stops, W. Morrison, London. 

28,028. INFLaATING PNEUMATIC TirEs, W. A. Brennan, 
London. 

28,029. Sewinec Macuines, H. H. Lake.—(N. and G. 
Goddu, United States.) 

28,030. FLow of Liqguips, W. Holmes, London. 

28,081. Cycte Brakes, F. J. Duck, London. 

28,082. Screw Conveyors for Carco, G. Weston, 


asgow. 
23,083. Crcxes, J. Miller and J. C. Buchanan, London. 
2x,034. Cycies, D. Cope, London. 
28,035. EquaLisinc Power of Morors, F. H. Kitchin, 


mdon. 
28,036. ATTEMPoRATORS for Butter, &c., R. Evans, 


mdon. 

28,037. Sprinc Wiper for Beetiinc Enorngs, J. W. 
Frazer, Cullybackey, Co. Antrim. 

28,0388. Cutn-rest for Viotins, E. Goodwin, London. 

28,039. Cycies, 8. Schwarzenberger, London. 

28,040. DIFFERENTIAL SPEED GEARING, J. 8. Fairfax, 

mdon. 

28,041. Sturrinc Martrresses, O. Imray.—(H. M. 
Rogers, United States.) 

28,042. Heatinc Dinner Puates, C. J. Armstrong, 


ndon. 

22,048. Seconpary VotTaic Batreries, E. M. Grant, 
London. 

28,044. Stanp for Bicycies, O. Kiinzell and C. A. 
Heinemann, Diisseldorf. 

28,045. ORNAMENTATION of Bepsteaps, W. H. Davis, 
Birmingham. 

28,046. Buckets, E. and T. Hill and W. C. Sutton, 
Birmingham. 


ing’ 8 
28,047. SHurrer Device for Cameras, E. G. Platt, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gasette. 


565,992. MiLuinc Macurne, E. Johnson, Seattle, Wash. 
—Filed November 27th, 1895. 
Claim.—(1) The combination in a milling machine, 
with a cutter-spindle and means for rotating it, of an 
inner excentric sleeve surrounding the cutter-shaft, 
an outer excentric sleeve surrounding the inner 
sleeve, means for locking the sleeves to each other in 
any position and means for rotating said sleeves, sub- 
stantially as shown and described. (2) The combina- 
tion in a milling machine, with a cutter-spindle and 
means for rotating it, of an inner excentric sleeve 
surrounding said shaft, an outer excentric sleeve sur- 
rounding the inner sleeve, means for locking the two 
sleeves to each other in any position, a worm wheel 
attached to one of the sleeves, a worm attached to the 
frame, and means for rotating said worm, substantially 
as shown and described. (8) The combination ina 
milling machine of a cutter spindle, double excentric 
sleeve of equal excentricity surrounding the same, 











means for locking the sleeves to each other at any 

ition, and means for rotating them, with a head 
a journals for said excentric sleeves and a guide- 
way longitudinal the cutter-shaft, a guide for the same 
and means for moving the head therein, substantially 
as shown and described. (4) The combination ina 
m: machine of a cutter-spindle, an inner excen- 
tric sleeve surrounding the cutter-shaft, an outer 
excentric sleeve surrounding the inner sleeve, means 


locking them in any position, means for rotating the 
excentric sleeves, with a head having bearings for the 
excentric sleeves and guides longitudinal the cutter- 
bar, a support having guideway for said guides, and 
means for moving the head in said guideways, sub- 
stantially as shown and described. 


566,032. Cusnion Tire ror VenicLe WHEELS, A. EF. 
Spencer, Brooklyn, N.Y.—Filed October 80th. 1895. 
Claim.—(1) In a cushion tire for wheels, the com- 
bination of the rim }, the rim /, the bolts dd, the 
helical springs  h, means for adjusting the tension 
of said springs, and a telescopic cover for each spring; 
substantially as described and for the purposes set 











forth. (2) In a cushion tire for wheels, the combina- 
tion of the rim }, rim /, movable bolts dd, having 
their outer ends securely fastened to the rim }, and 
their inner ends free to move and play through aper- 
tures in the rim /, springs / h, and a telescopic cover 
for each spring, all substantially as described and for 
the purposes set forth. 


566,367. Macazine Pistot, 4. C. Wright, Worcester, 
Mass.—Filed April 1st, 1895. 

Claim.— In a magazine pistol, the combination 
with the cartridge magazine or chamber, located in 
the handle of the pistol, and intermediate the trigger 
and hammer, of the cocking and firing mechanism, 
in which the trigger is pivoted in front of the maga- 





zine, and the hammer is located at the rear of the 

magazine, and the cocking lever, intermediate the 

trigger and hammer, is located at one side of the 
zi kt tially as set forth. 


566,371. Tose Wet, D. L. Barker, Providence, R.1. 
—Filed January 8th, 1896. 

Claim.—The process of substituting a bed of vel 
or coarser material for a bed offsand or finer material 
around the bottom of a tubular well in a water-bear- 
ing stratum, which consists in providing an upward 
or return passage, independent of the tube, from said 
bed to the surface, forcing a fluid under pressure 
down the tube to create a high pressure in said bed at 
the mouth of the tube, thereby forcing the sand or 








finer material away from the mouth of the tube and 
along the return passage to the surface, and deposit- 
ing the gravel or coarser material in the upper end of 
the return passage, the fluid pressure being so regu- 
lated as not. to prevent the descent of said coarser 
material by gravity along the return passage in the 
opposite direction to the upwardly-borne particles of 
sand, substantially as described. 


566,263. Gas or PerroLteum ENGINE or Motor, B. 
Wolf, Miitheim, Germany.—Filed December 14th, 1895. 
Claim.—(1) The combioation with the workin 
cylinder of a gas or petroleum engine, having air an 
gas or petroleum inlets, and an inlet valve provided 
with a spindle, of a spindle guide arranged in the path 
of the entering air and having its inner end portion 
expanded and constructed with an internal water 


566,263] 
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circulating chamber, for the purpose of cooling the 
air prior to the c entering the working cylinder 
through the inlet valve, substantially as described. 
(2) The combination with the working cylinder of a 
or petroleum e: e, having air and gas or petro- 
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Homeopathic Chemists, London.”—Also 
i or Cocoa- 


gentle nerve stimulant, supplies the n 








inlet valve controlling communication with the work. 


ing cylinder, of a guide for the spindle of the 
inlet valve, pope into the said mixing pA 
and having an expanded or widened inner end portion 
containing an internal water-circulating chamber for 
cooling said guide, and thereby cooling the valve 
spindle and the air which enters the mixing chamber 
in transit to the working cylinder. substantially as 
described. (3) The combination with the working 
cylinder of a gas or petroleum engine, of a spindle 
guide having its inner end portion expanded laterally 
and constructed with an internal, cool-fluid-circulat. 
ing chamber and yeasngee for the inlet and outlet of 
the cool fluid, a mixing chamber surrounding the 
laterally-expanded end of the spindle guide, a gas 
chamber surrounding the mixing chamber and com- 
municating therewith through suitable orifices, an 
air inlet to the mixing chamber, a gas inlet to the 
gas chamber, and an inlet valve arranged at the inner 
end of the mixing chamber and having a spindle ex- 
tending longitudinally through the spindle guide, 
whereby the air and gas and valve spindle are cooled, 
substantially as described. 


566,436. Merrnop or anp Apparatus For CUTTING 
orr Giass ArticLEs, F. Woodruff, Rochester, Pa.— 
Filed May 7th, 1895. 

aye The method of cutting or cracking-off 
lass articles, which consists in applying along the 
ine where the glass is to be cracked a thin jet of 

heated air or gas, and then applying a similar jet o 

















cold air or gas along the same line, substantially as 
described. (2) In an apparatus for cutting glass, a 
revolving chuck, a valved hot-air injector, a valved 
cold-air injector, to direct a current of 
air or gas upon the article, in combination with electro- 
magnets to operate the valves, substantially 
as described. 


566,679. Orpnance, M. Gledhill, Openshaw, England. 
—Filed July 2st, 1892. 

Claim.—{1) In a built-up gun, the combination with 
the concentric tubes locked together, the inner one of 
which is provided at its rear end with an internally- 

ed cylindrical recess or chamber, of the continu- 
ously and uniformly tapered liner a provided at its 
rear end with an annular enlargement adapted to seat 
within said recess or chamber, and a threaded breech 
plug ring screwed into said recess or chamber and 


(566 679) 






opera’ to hold the liner in position, substantially 
as descri’ (2) In a built-up gun, the combination 
with a plurality of concentric tubes, of a liner a, and 
breech plug split or divided emg ay an 
a removable wi or key fi between the divided 
ends of said ring, substantially as described. 


566,807. CentrirucaL Separator, W. B. Simonds, 
Canton, Conn.—Filed January 18th, 1895. 
Clavm.—In combination, the rotary drum provided 
with inlet for full milk and separate outlets for blue 
milk and cream, the circumferential rings h projecting 


[566,807] 
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inwardly from the drum, and the inner rings i over- 
lapping the rings h and adapted to form therewith a 
continuous zigzag passage for the liquid, all substan- 
tially as described and for the purposes set forth. 








Epps's Cocoa.—GRATEFUL AND Comrortine.—“‘ By 4 


thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Goco pro 

fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to d 

many a fatal shaft 
with pure blood an 
Civil Service Gazétte.—Made simply with —— 


A, Mr, Epps has vided for our break- 


It is by the 


isease. e may escape 
by keeping ourselves well fortified 
Kd a properly nourished frame.”— 


or m only in packets and poun by 
Grocers, labelled, Ys aaem Epps anv Co., td., 
ers 
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for adjusting the sleeves upon each other and for 





. Pochin, London. 
27,982. Vatves, W. Dickerson, London. 


um inlets, and a ing chamber provided with an 


without unduly exciting the system.—[ADvt. 
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THE SWEDISH IRON, STEEL, AND COAL 
INDUSTRIES IN 1895. 


In conformity with our annual custom, we this week 
give @ résumé of the Swedish iron, steel, and coal 
industries in 1895, taken from the official report just 
issued, and for which we are indebted to Kommers- 
Kollegium, of Sweden. Last year iron ore was raised 
from 827 mines, situated in eleven Jiin or provinces, the 
total output being 1,901,971 tons, or 24.552 tons, or 
13 per cent. less than in 1994, The following table shows 
the output of ore during the last quinquennial period :— 


Year. Mines. Tons, Increase p.c 
1891 316 985,255 a 
1892 353 1,291,933 31-1 
1893 341 1,481,487 14°7 
1894 326 1,926,523 oe ne 
1895 327 1,901.971 decrease 1:3 


It will be seen that the heavy increase of output in 
1894 was followed by a corresponding reaction last year ; 
although the output at the Gringesberg mines, in Central 
Sweden, rose, with 64,658 tons, from 401,513 tons to 
471,327 tons; tic output at the famous Gellivara mines, 
in Lapland, decreased vy 30,692 tons, from 655,401 
tons to 624,709 tons, and there is also a falling off in 
output in nearly all other provinces. Of the total ore 
output last year 33 per cent. was raised in Norrbotten’s 
lin, 2e., from the Gellivara mines, and 322 per cent. 
from the Griingesberg mines in Kopparberg’s lin. The 
total quantity of ferrous rock broken out in Sweden last 
year was 8,195,545 tons, which yielded 1,890,018 tons of 
dressed ore, or 59 per cent. The highest percentage was 
yielded by the Griingesberg and Gellivara mines, viz., 
65°1 per cent. and 61°5 per cent respectively. The largest 
yield in any liin was noless than 52°8 percent. However, 
in 1994, the average yield of dressed ore wus 64 per cent., 
and the decline last year is caused by the Gellivara mines, 
where the yield fell from 83 per cent. to 61°5 per cent. 
Of the total quantity broken only 1,651,378 tons, or 
86°8 per cent., was magnetic or black ore, and 250,593 tons, 
or 13°2 per cent., ‘* bloodstone,” or hematite. The latter 
kind is only found in four liins, of which we produce ovcr 
80 per cent. alonc. The production of hematite in Swe- 
den has been as follows in 1892-95 :— 


Tereentage 
Tons. of total. 
1892 ... PM sec: cos!” oes. sen 
1893 287,189 .- 19°4 
1894 ... 282,195 3 ao 
nar sas. occ. oyna coe . 13°2 
For the separation of iron ore ten separators were in 


use. The total number of miners employed was 7644, so 
that the yield was 249 tons per man, as against 254 tons 
in 1894, But five years ago the output was only 158 
tons a head. In addition to the magnetic ore there was 
raised in Sweden last year 2700 tons of lake and bog ores, 
practically only in one lin, the quantity being the largest 
for ten years. This brings the total output of iron up to 
1,904,662 tons in 1895, as against 1,927,212 tons in 1894. 

Coming to the Swedish production of pig iron, we learn 
that 146 furnaces were in blast and four idle, which 
returned 462,930 tons, as against 145 furnaces and 
462,809 tons in 1894. The increase thus is only 121 tons, 


or 0°03 per cent. The production of pig in the last quin- 
quennial period has been as follows :— 
Tons. Percentage. 

1891 490,913 Pe ETE ace: 

1892 485,664 Decrease 1°1 

1893 453,421 $9 6°6 

1894 .. 462,809 Increase 2°] 

1895 . 462,930 4 0-03 


There was an increase in the production in three lin, 
viz., Kopparberg, 6750 tons; Gefleborg, 5789 tons; and 
Vestmanland, 3850 tons; but, on the other hand, there 
was corresponding declines in others. In one province 
in the North, which in 1814 produced 1200 tons, none was 
made last year. Two lin, Kopparberg and Orebro, have 
maintained their old places for the greatest production, 
viz., 53 per cent. between them of the total; next comes 
Gefleborg with only 14 per cent. The average output per 
furnace last year was 3171 tons, the average blast per 
ton 252 shifts of twenty-four hours, and the average 
return per shift 12°58 tons. The corresponding figures 
for 1891-94 are instructive as to the technical develop- 
ments of the Swedish iron industry :—1891, average yearly 
return, 3167 tons, average per shift 12°23 tons; 1892, 
3174 tons and 12°85 tons; 1898, 2983 tons and 12°18 tons; 
and 1894, 3192 tons and 1243 tons. The highest output 
was 4860 tons per furnace in Vestemorland liin, and the 
lowest 387 tons in Jénképings lin, whilst the highest 
diurnal output was shown by Vestmanland and Koppar- 
berg, 15°48 and 15:02 tons respectively. In the latter 
county is situated the well-known Domnarfvet Iron and 
Steel Works, the largest in Sweden, and where the 
diurnal output was 26°26 tons per furnace. The produc- 
tion of pig, irrespective of 6250 tons returned direct from 
the furnace, is divided as follows :— 





Tons. 
Forged and puddied... .. ... 2. 2... 240, 666 
Bessemer and Martin. ; 198,475 
Spiegeleisen Sy OOo ; jx 
Ingot pig for refining ... ... 8,5 
Ingot pig for other purposes ... 7,716 
Total 456,695 
The following table shows the manufacture in per- 
centage during the last four years :— 
1892. 1898, 1894. 1895. 
Per Per Per Por 
cent. cent. cent. cent. 
Forged and puddled ... 66°13 63°86 56°39 52°70 
Bessemer and Martin... 80°53 32°52 40°19 43°46 
Spiegeleisen... ... ... 0:19 0'29 0:23 0:29 
Ingo pig for refining... .. 1°10 1°55 1°30 1°86 
Ingot pig for other purposes 2°05 1°78 1°89 1°69 
Total ... ... 100°00 100°00 100-00 10000 


Forged and puddled pig was produced last year in all 
the twelve iron producing centres, from 64,436 tons in 
Kopparberg, down to 50 tons in Sédermanland. Bessemer 
and Martin pig was manufactured in nine provinces, of 





which Orebro, Kopparberg, and Gefleborg alone produced 
seven-tenths of the total. Spiegeleisen is only made at 
the Schisshyttan Ironworks, and two centres alone pro- 
duced 92 per cent. of the ingot pig. 

Turning to the manufacture of malleable iron and steel, 
it appears that in 1895 145 works were in operation for 
this purpose, as against 152 in 1894. They were situ- 
ated in 19 lin, of which Orebro boasted the greatest 
number, viz., 24; Kopparberg, 19; Vestmanland, 16, 
&c. The number of Lancashire hearths worked was 366 ; 
that of Franche-Comté, 85; of Walloon, 23, &c. All the 
Lancashire and Franche-Comté hearths were found within 
the same 13 provinces. The puddling furnaces number 
four, as in the preceding year; whilst for the manufac- 
ture of ingot metal there were employed 30 Bessemer, 
33 Martin, and five crucible steel furnaces. The pro- 
duction of all unwelded iron used in the manufacture of 
malleable iron and steel, and which is mostly consumed 
at home, is returned as follows :— 





Tons. Per cent. 
Unwelded blooms and raw bars 188,726 48 82 
Unwelded ingot metal 197,177 51°01 
Blister steel, &c.... . 653 0°17 
Total 386,555 ... 160°C0 


Of the first-named kind—blooms and raw bars—the 
greatest part, 172,883 tons, or 91°6 per cent., consisted of 
Lancashire blooms. Of other kinds of blooms prepared 
in hearths included that whence Franche-Comté bars is 
produced; the yearly production was only 14,051 tons, or 


7°4 per cent. The production of blooms and raw bars 
has been as follows during the last quinquennial period :— 
Tons. 
1891 224,651 
1892 235,426 
1893 225,582 
1894 204,517 
ae =, oak ". 188,726 
These figures show that this manufacture is falling off; 


last year it was 15,791 tons, or 7°7 per cent. Of the 
ingot metal referred to, 97,320 tons, 49°4 per cent., were 
Bessemer; 99,259 tons, 50°3 per cent., Martin; and 
598 tons, 0°3 per cent., crucible ingot metal. The manu- 
facture of these kinds of metal has been as follows in 
1891-95 :- 


Bessemer. Martia. Crucible. Totals. 
Tons. Tops. Tons. Tons. 
1891 92,985 78,197 707 171,889 
1892 82,422 6,556 617 159,595 
1893 84,398 81,889 558 166,845 
1894 83,322 84,003 ... 510 167,835 
1895 97,320 99,259 ... 598 197,177 


The above figures show a Jarge advance in the manufac- 
ture of these kinds of iron in 1894-95, viz. :—13,998 tons, 
15,256 tons, and 80 tons respectively. The total increase 
is thus 29,342 tons, or 17°5 per cent., and for the first 
time this manufacture has exceeded that of malleable 
iron. The manufacture by the basic dephosphorisation 
method amounted to 37,842 tons, of which 17,824 tons 
were Bessemer, and 19,934 tons Martin ingots. Nearly 
the whole of this quantity was produced at the Domnarfvet 
and Avesta Ironworks. 

The following table shows the manufacture in 1894 and 
1895 of rolled iron and steel bars, fine iron and steel, 
plates, rails, &e.:— 


a Increase. 
1894, 1895. Decrease. 

Tons. Tons, Tons. 

Blooms, billets, &c., for 

Cie 8,083 9,488 + 1,405 
2 ale SR 168,270 + 21,484 
Fashionironand steel,&c. 78,092 78,168 + 76 
Hoops and nails we 8,324 12,171 + 3,847 
mi aia, 26,038 + 274 
Heavy plates... .. ... 10,850 12,028 + 1,178 
eee 3,644 2,884 + 760 
Boiler plates... 384 387 + 3 
_ =e 1,391 900 + 491 
(a 1,975 1,897 + 78 
Anchors, &c. ... 1,009 695 + 314 
Totals 286,302 ... 312,926 + 26,624 


As may be seen this production has increased by 
26.624 tons, mostly bars and steel, which increased from 
146,786 tons to 168,270 tons, or 14°6 per cent. The 
table also shows that 49°6 per cent. of the manufacture 
was produced from malleable, and 56°14 per cent. from 
ingot metal, as against 50°45 per cent. respectively in 
1894, which shows that ingot metal for the manufacture 
of iron and steel goods at home is gaining in favour. 
Two-thirds of the blooms and billets for export, and 
most of which goes to this country, is turned out in the 
provinces of Vermland and Gefleborg, whilst of bars, 
Vestmanland comes first with 35,610 tons, the Kopparberg 
with 30,000 tons, Gefleborg with 21,000 tons, &c. Most 
of the heavy plates for ships and rails come from 





Kopparberg lin. The following are the returns of the 
Swedish bar iron production in 1891-95 :— 
Tons. 

1891 280,430 

1892 273,510 

1393 266,727 

1894 267,049 

1895 294,135 


The following table shows the relative manufacture of 
bars by forging and rolling in 1892-95 :— 


Fo b Rolled bars. 
Tons. Per cent. Tons. Per cent. 
1892 46,693 34°1 a 65 °9 
1893 43,073 31°8 92,479 68 ‘2 
1894 39,738 29°5 ... 94,896 70°5 
1895 37,381 24°72 .. 117,229 75°8 


Of the forged iron and steel bars manufactured last year 
87°21 per cent. was forged from blooms, and 12°10 per 
cent. from ingot metal; whilst of rolled iron and steel 
bars 56°14 per cent. was rolled from hearth-prepared 
iron and 48°82 per cent. from ingot metal. Forged bars 
are turned out in 18 lin and rolled bars in 12; of the 
latter Vestmanland produces one-fourth. 

As regards other metals, it may be mentioned that the 
production is returned as follows :—Gold, 85 kilos.; silver, 
1188 kilos.; lead, 1256 tons; and copper, 216 tons. 





Finally, there was raised 223,652 tons of anthracite 
coal, of which over half was best quality. The output 
is 14°1 per cent. more than in 1894, and the industry is 
very flourishing. The coal is only found in the southern 
province of Scania, and is only suitable for railways and 
steamships, besides domestic purposes. There were em- 
ployed last year 26,284 hands in the Swedish mining 
industries, as against 25,452 in 1894, and 1621 motors, 
of which 315 were steam, with a total of 51,000-horse 
power. 








STEEL SLEEPERS. 





To whatever cause or causes—and we trust we shall 
be able to indicate satisfactorily two or three—may be 
due the absence of unanimity on the part of railway 
engineers respecting the relative merits and demerits of 
metallic sleepers, the fact, unfortunately and equally 
incontestably, remains. It is not too much to assert 
that the most opposite—we might almost say contra- 
dictory—opinions are held upon this important question 
in connection with the permanent way of a line by men 
whose ability, experience, and impartiality entitle them 
to all consideration and respect. As a rule English 
railway companies, those in Belgium, France, and in the 
more western portions of the Continent, evince a decided 
preference for the timber sleeper. Towards the eastern 
parts of Europe, as might-perhaps be expected—for the 
East is the cradle and home of the iron sleeper—a con- 
trary opinion prevails, and a very strong predilection is 
shown for the newer metallic systems, of one or other 
of the numerous types in which they present themselves. 
We have, of course, no intention of describing here in 
detail the different systems of metallic permanent way, 
although it will be necessary to allude to some of them 
with a due regard to the subject before us; besides, our 
readers are no doubt sufficiently acquainted with the 
essential points of difference in the various types in 
ordinary use. It should be borne in mind at the outset 
that the older wood sleeper possesses one great advantage 
over its rival—it is universally applicable. A good 
timber road can be laid anywhere and under any circum- 
stances, barring white ants, although not to equal 
advantage with respect to economy and durability in all 
instances. This is not the case with the more recent 
type. It is suicidal to lay steel sleepers in a brackish 
soil, or one impregnated with saline matter. An old cast 
iron pot, for example, will last longer and cost less; for the 
material, in the first place, will not corrode so quickly, 
and, if it did, there is a considerably greater quantity of 
it to be be attacked and destroyed before the whole 
sleeper becomes unserviceable. Steel sleepers laid in 
India, in a substratum so uncongenial as that described, 
lost in weight after the brief period of four years on 
an average 10} per cent. every year. No wonder the 
directors of Oriental coast lines came to the conclusion 
not to employ them in similar situations. 

There is an old proverb to the effect that “It is the 
pace that kills,” and we throw out the suggestion that 
this is one of the possible causes which may have led to 
the wide divergence of opinion among railway engineers 
with regard to the two descriptions of permanent way. 
In support of this statement, we may refer to our article 
on “Fast Train Running in France,” published re- 
cently in our columns. All those runnings were made 
over a timber track, and it is worth noticing that on 
the German, Austrian, and other lines, where a strong 
preference is given to the metallic road, there is no record, 
so far as we are aware, of any speed approaching our 
own, or that arrived at by our near neighbours across the 
channel. We are far from asserting that a high speed, 
equal to any ‘ record” yet achieved has not, nor cannot be, 
attained upon a wholly metallic track, but we cannot call 
to mind an instance. There is another item to be con- 
sidered, as well as the mere speed, which has a very 
important influence upon the nature of the permanent 
way. It is that the higher the speed, and also the more 
frequent the traffic, the greater the wear and tear. As @ 
proof of the extreme slowness—which every traveller in 
that country is acquainted with—of the German lines, it 
has been satisfactorily established that metallic sleeper 
lines have lasted for years on railways inGermany which 
could not stand the fast, heavy, and almost incessant 
traffic on our own railways for a single day. Without 
attempting to beg the question for either the older or 
newer description of way, it must be admitted that, in 
steel sleepers of the ‘‘ undetachable clip” type, in which 
the clips or jams are part and parcel of the steel plate 
itself, being simply portions of the material punched or 
forced outwards and upwards to the form required, the 
disadvantage of being unable to remove one sleeper inde- 
pendently of the others in a rail length, is a serious 
drawback. In a rail 30ft. long there are frequently as 
many as eleven sleepers. During the removal, the traffic 
would have to cease, but this is a minor consideration on 
our Indian and Colonial lines; first, because the operation 
would not occupy very much time ; and, secondly, because 
trains do not run so nearly continuously as with us at 
home. In both these respects the old timber cross 
sleeper leaves nothing to be desired. 

Another reason why the steel sleeper is eyed doubtfully 
by English engineers may perhaps be traced to the fact 
that it is not adaptable with reasonable facility to the 
employment of the double or bull-headed rail almost 
universally laid down on our railways. That it does not 
readily lend itself to this especial rail section is admitted 
by its own advocates. Some ten years ago, some steel 
sleepers of the ‘‘ undetachable clip ” pattern were manu- 
factured by the Steel Company of Scotland, and used to 
a small extent upon the North-Eastern Railway. They 
were designed to take either the double-headed or flat- 
footed rail, but the manner in which the material was 
punched up, wrenched, and twisted, to form the deep 
jaws, must have been attended with considerable risk, 
and uncertainty as to the ultimate strength and soundness 
of the sleepers. Steel sleepers are used to the greatest 
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advantage with a flanged or flat-footed rail, and when laid 
in a substratum which is neither damp nor saturated 
with saline solutions. On soft soils, such as that of the 
majority of made-up embankments, especially in the 
black cotton soil of India, the difficulty, labour and 
expense of packing up steel sleepers is greater, particu- 
larly during the rainy seasons, than would be the case 
with a timber.laid track. It may be stated that a wooden 
sleeper will stand a great deal of knocking about and 
absolute damage before it is rejected as completely hors 
de combat. But a damaged or distorted steel sleeper is 
useless, and, moreover, frequently presents serious im- 
pediments not only to its own extrication, but also to 
the introduction of a substitute. It is probably for this 
reason that the lengths of the line, when steel sleepers 
are employed, where points occur are frequently laid 
with timber sleepers. ‘Trial is now being made: in India 
with sleepers designed to obviate the present difficult 
task of removal and replacement. The difficulty arises 
from the circumstance that, so far, the distance between 
the jaws has always been less than the width of the 
flange or foot of the rail, and consequently it was 
necessary to tilt the rail in order to get it into place. 
The new type will have the distance between the jaws 
wide enough to allow the flange of the rail to pass easily 
on to its bed. 

It is well known that the proper and efficient ballast- 
ing of metal sleepers is one of, if not the chief difficulty 
to be overcome in the use of them. Similarly to its older 
rival, the steel sleeper should rest on the ballast with a 
level surface, so as not to require any packing up into the 
hollow part of it. In other words, the best authorities 
lay it down as a sine quad non that the form of a steel 
sleeper should be perfectly prismatic, and that it should 
be free to undergo displacement in both a longitudinal 
and transverse direction, exactly in the same manner as 
a wooden sleeper does. It is imperative, at least on great 
lines of railway, to employ steel. Iron is not strong 
enough, and the U section, from its weakness when sub- 
jected to bending moments, should be abandoned. A new 
sleeper, the Ponsard and Boyenval, which appears to have 
been successful in obviating the drawbacks of its pre- 
decessors, has been very recently introduced into France. 
In addition to the necessity for a proper form of sleeper, 
another important pointis the means adopted for fasten- 
ing the rails to the sleepers. In exact proportion as the 
method of attachment is good or bad, efficient or inefii- 
cient, so will the external forces which act upon the rail, 
and are transmitted by it to the sleeper, affect the latter 
less or more unfavourably. If the sleeper once becomes 
shaken or loosened, the looseness, which is greatly 
accentuated by a high speed, rapidly increases, and ulti- 
mately induces hammering. It was this defect which 
compelled the Belgian State Railways to remove a large 
number of the pattern first laid down, and replace them 
by others of a different type, after the former had been in 
use for only five years, and had entailed a ruinous ex- 
penditure in maintenance. This disadvantage has been 
in a great measure remedied in the Heindl system, in 
which a supporting plate is introduced which not merely 
protects the fastenings, but acts as a kind of a buffer in 
deadening or absorbing the shocks transmitted to the 
sleeper by the rail. If the attachment of the rail to the 
sleeper be of too rigid a character, it causes the hammer- 
ing already mentioned, increases the wear and tear, and 
the final result is that ‘hard running” is developed. 
Steel springs have been placed between the foot of the 
rail and the fastenings, with the object of promoting a 
more uniform degree of elasticity. -In reality an elastic 
bed-plate is introduced, which would probably be found 
of service on fast-running lines. Iron bearing or sole 
plates were placed between the rail and the wooden creo- 
soted oak sleepers on the light railways, promoted by the 
Société Nationale des Chemins -de fer Vicinaux in 
Belgium, and they are also coming into use in the same 
manner on some of the best American lines. This 
increases the bearing of the rail on the sleeper, an ad- 
vantage which belongs a fortiori to a well-designed steel 
sleeper. 

It may now be safely inferred that while the old timber 
road possesses, per se, its own elasticity, the metal track 
does not, although a certain amount can be and is 
imparted to it. At the same time the bestowal upon it 
of this essential is attended with a corresponding increase 
in the number of component. parts, and if there is one 
portion more than anotber in the construction of a rail- 
way in which fewness of -parts is an indispensable 
desideratum, it is the permanent way. In ordinary 
ballast the timber sleeper is in a position of stable 
equilibrium, the steel specimen is not necessarily so. A 
firmer bed, possessing greater powers of resistance, can 
be readily attained by using a harder description of 
ballast, such as broken stone, but attended by a serious 
diminution in the elasticity of the track, which speedily 
leads to damages and breakages in both the permanent 
way and the rolling stock. 

It is worth noticing that, though the longitudinal timber 
track has become obsolete, it has been perpetuated in 
both iron and steel. The longitudinal steel sleeper, the 
French longrine, has been found to afford facilities for 
maintaining the gauge on sharp curves peculiar to itself. 
Another system was provided with a central rib, 
which acted injuriously, insomuch as it prevented the 
sleeper from getting a good firm grip of the ballast, and 
very much interfered with a proper packing up when 
required. In principle it contravened the rule laid down, 
that of the perfect prismatic form, to which it is highly 
inadvisable to add any angles, corners, bends, or sudden 
alterations of sections, projections, or ribs of any kind. 
As with the transverse steel sleeper, the longitudinal 
section has been designed almost altogether for the use 
of the flat-footed or Vignoles rail. It possesses, in 
common with its timber predecessor, the advantage of 
exerting a very powerful reaction against lateral displace- 
ment, and also, since the external forces are not com- 
municated to it per saltwm, but in a continuous manner, 
it is rare that any hammering takes place. Where from 


local circumstances a certain length of a line must or 
may remain badly drained, it is false economy to attempt 
to lay either a longitudinal or transverse metal sleeper 
track. The long, broad, deep timber cross sleepers 
placed pretty close together constitute the only solid and 
permanent road. Owing to the rather unfavourable 
results of the employment of the metallic road on the 
Belgian State Railway, the engineers came to the con- 
clusion that metallic sleepers should be used only on 
lines where the traffic was comparatively light and run 
over by trains at a low speed. It may be remarked that 
the disturbances and displacements which are common 
to all types of hollow metal sleepers are notably and 
rapidly accentuated with the speed of a train. Experi- 
ments have demonstrated that when the speed exceeds 
about fifty-five miles an hour these disturbances reach a 
dangerous stage, and if persisted in might cause derail- 
ment. It is the removal of the hard cores of ballast 
which gradually form within the hollow sleepers, and the 
subsequently heavy amount of packing up required, 
which cause the cost of maintenance at this stage to be 
excessive. 

A diversity of opinion exists among engineers 
respecting the relative economy of the timber and steel 
roads, quite as great as that which prevails regarding 
their rival merits. There is no doubt that the separate 
estimates and calculations are made loyally and in good 
faith. The truth is that it is impossible to draw a hard- 
and-fast line. Each individual example must depend to 
so large an extent upon its local surroundings and con- 
tingencies, that it is useless to attempt to apply the old 
classic adage, ab wno disce omnes, to the different 
instances generally. Experiments have shown that one 
metallic system has been laid down with the most 
satisfactory results in one particular length of a line, 
and when tried on another section has proved a complete 
failure. It is conceded that, except in a very few 
localities, the first cost of the steel sleeper is greater than 
that of the timber specimen. Recently, the engineers of 
the Algerian lines, which are worked by the Paris-Lyons- 
Mediterranean Company, haveacknowledged the greater 
cost of the metal sleeper, but state that in consequence 
of it being manipulated and laid with greater facility, 
the absolute expenditure of placing in position either 
description of track is practically the same. To the 
greater durability, and consequently longer life of the 
steel sleeper, must then be attributed, in the long run, its 
superior economy, which, as previously pointed out, is 
very much a question of actual location. Whatever may 
be the deficiencies of the steel sleeper in the opinion of 
many competent and skilled permanent-way engineers, it 
is undeniable that in its own particular sphere of applica- 
tion, and from its immunity from the ravages of insects, 
its services will always prove invaluable. It is just 
possible that we do not much use the steel sleeper 
because we do not much want it. 








SCANDINAVIAN AND RUSSIAN EXHIBITION. 





Tue great exhibition, which is to be held in Stockholm 
between May and October of next year, shows at present every 
sign of being a great success. The number of exhibitors from 
all three of the Scandinavian countries is very great, and the 
exhibition will, it is felt, excel all former Scandinavian 
exhibitions. From Sweden alone, about 3500 applications 
have been made, and from Norway, where the principal 
manufacturers in all branches of the industries of the country 
have applied, there will be the handsomest exhibit that 
Norway has ever shown, and almost three times as large as 
the Norwegian exhibit in Copenhagen in 1888. The interest 
of Denmark in the exhibition is also considerable, and 
the Danish exhibit will far exceed the one shown at Paris 
in 1889. 

Besides the three Scandinavian countries, Russia, and the 
archduchy of Finland, have officially announced their inten- 
tion of partaking in the art industrial section of the exhibition, 
and it is to be expected that Russia will be represented by 
one of the very fine and expensive exhibits for which it has 
been distinguished at former exhibitions. Russia will also 
have a special exhibit of the products of its famous leather, 
fur, and rubber industries. ; 

The exhibition buildings are being erected in the Djur- 
garden, the Bois de Boulogne of Stockholm, and the grounds 
may be reached both by land and by steam launches plying 
between the different parts of the city and Djurgarden. The 
exhibition grounds, which occupy an area of about 210,000 
square metres, are not large, but are surely the handsomest 
that have ever been used for an exhibition. They are situ- 
ated on a narrow point of land projecting towards Ostermalm, 
with the idyllic Djurgardsbrunnsviken on one side, and 
fronting on the beautiful harbour of Stockholm on the other. 
The land is not level, but divided into several terraces, 
sloping down towards the water on both sides, and at the 
back rising in steep hills, on the top of which the renowned 
open-air museum and zoological gardens of Skansen are 
situated. 

The great industrial hall will be when completed the greatest 
wooden building ever erected, the floor space covered by it is 
17,000 square metres. A great cupola which will rise above 
it is to attain a height of 100 metres, and will be surrounded 
by four minarets containing lifts communicating with ‘“ pro- 
spect bridges” connecting the minarets at a height of 
about 50 metres. In this hall the Swedish exhibit will 
take up about 6500 square metres of floor space, Denmark 
3000 square metres, Norway the same, and Russia and Finland 
together 1000 square metres. It has been designed by Fer- 
dinand Boberg and Fredik Lilljekvist. In the western 
section of the grounds will be situated the machinery hall, 
close on the shore of the harbour, on the Baltic side. It is 
being built to the designs of Ferdinand Boberg by Engineer 
Fritz Séderbergh, who is also the engineer of the industrial 
hall. The finest building in the exhibition is to be the art 
hall, designed by the same architect; it will be entirely 
covered with stucco, and is to have a wide elaborate cornice. 
One of the features of the exhibition will be “Old Stock- 
holm,” a full size model of the ancient city. We should 
have remarked that the industrial hall is being built in wood, 





to typify the great staple industry of Sweden. 





ELECTRICITY DISTRIBUTION BY ROTARY 
TRANSFORMERS. 


WuiLe it may be said that in this country practically 
no attention whatever has been given to the development 
of polyphase machinery in the forms which are finding 
such wide application on the Continent for power trang. 
mission, we, on the other hand, can claim to have a 
method of high-pressure distribution which is peculiar 
to ourselves. The constant potential system of direct 
current generation at high pressure, and of distribution 
at low pressure, through rotary transformers, although 
inaugurated not much more than four years ago at 
Oxford, and still practically unknown abroad, is already 
finding acceptance throughout this country. Three 
London electric lighting companies—the Charing Cross 
and Strand, the Chelsea, and the Crystal Palace Com. 
panies—are already using it, and the new station of the 
Shoreditch Vestry is also being equipped with ‘“ Oxford” 
plant. The Birmingham Supply Company has a small 
plant for feeding the Edgbaston district, and it is also in 
use by the Municipality.of Wolverhampton. Experience 
in the working of these stations, as might be expected, 
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has resulted in very considerable improvements in the 
transformers, and in the methods of their control. The 
system, which is one of utility and wide application, 
uniting together the advantages of high tension genera- 
tion, low tension direct supply, and electric storage— 
features which are, it is claimed, not obtained in equal 
measure in any other combination of plant—has thus 
been brought up to the most modern requirements for 
efficiency, convenience, and safety in operation. 

In respect of low working cost and completeness of 
control, the ‘‘ Oxford” system stands, it is stated, alone 
in its own particular sphere—that is, for lighting and 
power transmission over areas which are either too 
extended or too remote from the generating station to be 
economically dealt with by a low tension arrangement 
pure and simple. It has already been described in these 
pages, * but the leading features may be briefly recapitu- 
lated. From the power-house high tension continuous 
current—generated at a pressure of from 1000 to 2000 
volts or more—is supplied through trunk mains of small 
section to distributing centres conveniently situated 











* “THE ENGINEER,” page 16, July Ist, 1892, 
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throughout the lighting area. In each of these sub- 
stations, motor generators convert the high-pressure 
current into one of low tension for supply to private 
consumers, whose installations are all connected to the 
common network into which the transformers feed. For 
the double purpose of providing the current required 
during daylight hours, and as a means for maintaining 
an economic load on the generating and transforming 
plant, a secondary battery is fixed in one of the sub- 
stations—usually the most central—or, it may be, in the 
generating station, if this is not very remote. The cur- 
rent for charging purposes is obtained from the lighting 
mains at times of small lamp load, when, but for this 
demand, the engines would be running very inefiiciently. 
Thus the whole station may be shut down for from eight 
to*sixteen} hours per day, according to the time of the 
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year and to the actual battery capacity installed, and, as 
& consequence, ‘* Oxford” system stations are operated 
with one shift of men less than alternating current 
stations require under like conditions. 

The system has the full advantage of high pressure 
transmission in reducing the size and cost of trunk 
mains, and in enabling the generating station to be 


placed with inore regard to facilities for coaling and for | 


the supply of water than to proximity to the lighting 
area, which latter becomes of secondary importance. At 
the same time permanent freedom from vibration and 
nuisance troubles with neighbouring landowners is 
secured, as the works may be on a canal basin or ina 
manufacturing district away from the centre of the town. 
At Wolverhampton the plant is worked with entire 


nearly a mile away from the most central of the 
three transformer sub-stations. The sub-stations, which 
variously consist of cellars, lean-to sheds, and brick 
vaults at convenient points, will economically feed areas 





extending from 300 to 800 yards on all sides—according 
to the secondary pressure and to the density on the lamp 
connections. They may be reckoned to cost approxi- 
mately £100 to £150 each over and above the cost of the 
transformers. In Oxford a separate room is usually 
leased for a small rental, and in these the transformers 
are placed. So far they have run without a hitch, re- 
quiring no other attention than dusting and oiling once or 
twice a week. 

The sub-station equipment consists of a combined 
controlling switch and automatic cutout for each machine, 
both on the low tension side. The switch affording 
manual control is worked by a long range electro magnet, 
connected with the generating station through the pressure 
pilot wires ; and the cutout magnet, differentially wound 
with shunt and series coils, is arranged to disconnect the 
low tension armature from the network, both with exces- 
sive direct load, and with a small reverse current; this 
prevents a disabled armature from putting other machines 
out of circuit through momentary overload. 

The transformers are essentially two separate machines 
—a high tension motor coupled to and driving a low tension 
generator—and, although the two are merged into one, 
the primary and secondary circuits are entirely distinct 
and separate, having, in the most recent type, a metallic 
earthed shield interposed between them, which reduces 
the likelihood of the high tension current getting crossed 
with the lighting mains. 

For starting purposes a series magnet winding is pro- 
vided in the primary circuit to give an initial field, but so 
soon as the armature begins to rotate, the secondary 
picks up, and the main excitation is then furnished by a 
shunt coil on the low tension side. In the older machines 
the series winding was left permanently in circuit, where 
it had a prejudicial effect on the regulation; but now an 
automatic switch, operated directly by the stray field of 
the poles, is used to short-circuit these coils whenever 
the magnetism has attained full strength. By this means, 
if from any cause whatever the machine becomes de- 
magnetised, the starting coils are at once cut in to prevent 
the possibility of a “short” through the high tension 
armature. The transformers in this system thus have 
the very great advantage of being under the complete 
control of the switchboard attendant in the generating 
station. Regulation of pressure on the distributing net- 
work is amply provided for by means of pilot wires run- 
ning from each sub-station to corresponding voltmeters 


|on the main switchboard, and any locality in which, 


through increasing load, a deficiency is thus shown, has 
another transformer at once thrown in to increase the 
supply. As, however, the low tension network is common 
to all sub-stations, there is considerable tendency to 
balance the load among them,-each assisting any other 


| temporarily overloaded one; hence the constancy of 
Success at 2000 volts, the generators in this case being | 





pressure on the lamps is great. 
the load on a sub-station becomes too small to be longer 
economical, its transformer is switched off, and the lights 


circuit, and finally by the accumulators only. 
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| from their chief drawbacks. 


On the other hand, when | 








The advantage of thus proportioning the number of 
running transformers to the load upon them, by which 
means alone can the highest efficiency of transformation 
be obtained, is only equalled by that of being able to 
transfer the supply of current during the daytime from 
running machinery to the secondary batteries. As already 
stated, the accumulator is charged off the lighting mains. 
A small “ Booster” transformer permits of current being 
turned into it at the required pressure immediately the 
engines are started in the evening; as the lighting load 
increases, the charging current is diminished and finally 
cut off. Then, during the hour or so of maximum con- 
sumption, the cells are again switched in, but this time 
to discharge with and assist the dynamos. The heavy 
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LONG RANGE SWITCH AND CUT OUT 


load period being over, charging is recommenced with 
falling demand, and maintained until the battery is full. 
This usually occurs shortly before midnight, at which 
time the station is shut down, and the remaining lights 
on the circuit are then supplied from the batteries until 
the following afternoon, when the cycle of operations is 
repeated. 

While thus uniting many advantages of the high- 
pressure alternating with those of the low-pressure direct 
supply systems, the Oxford plant is, it is claimed, free 
For street lighting the 
primary pressure of 1000 or 2000 volts is sufficiently high 
to ensure perfectly steady burning of the are lamps on 
circuits of 20 to 40 in series, without the use of regulating 
devices—an arrangement which, for equal light, takes 


| some 18 per cent. less power than if the lamps were run 
are then supplied by the remaining sub-stations still in | 


two in series on the low tension mains at 110 volts. 
For late running with reduced illumination, if it be 
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desirable to turn out one-half or any other proportion of 
the lamps at midnight, a small balancing transformer 
enables this to be done without appreciable loss, and 
without impairing in any way the efliciency of the lamps 
still in circuit. If, instead of extinguishing some of the 
arc lamps, the more economical method of replacing 
them, for late hours, with low tension incandescent lights 
be adopted, the Oxford system of control is available for 
turning out one set throughout the whole area and for 
simultaneously turning on the other. The facility with 
which the continuous current may be transformed in 
pressure to suit any special industry, such, for instance, 
as electro-plating and typing, is a further point in its 
favour. 

In common with the low-pressure direct supply, this 
system shares equal immunity from real danger, for all 
cleaning of machines, additions to mains, and repairs can 
be carried out during the period each day when the 
generating station is shut down. 

With regard to the actual costs of working the system 
at Oxford, the following figures showing a continuous 
reduction of station costs are interesting :— 


Jost of Production and Distribution for 1895. 


es 4. d. 
Coal at 18s. 4d, perton... 47413 8 Per unit sold 0°55 
Oil, waste, water, &c. ... 4614 6 ” Oo” 05 
Wages and salaries of staff 71412 7 aa ae 
Repairs and maintenance 37312 9 5 be, a eee 
Total works cost 1:86 


Comparing the Works Cost of Oxford with those of other High Tension 
Stations about the same Output. 


Complete Number Works 
year of of units costs. 
Year. working. delivered. d. 

Bath os 1894 4th 209,077 301 
Blackpool ... 1895 Ist 217,085 ... 3°13 
Bournemotith 1894... 5th 214,874... 4°67 
Hastings 1894 ... 12th 199,284... 321 
Sheftield 1804 7th 192,220 ... 2°76 
Oxford ot 1895 3rd 207,633 183 
Wolverhampton 1895 Ist 191,701 1 83 


(Oxford system. ) 

That these results are extremely good will be admitted, 
but they are also capable of improvement, for nearly all 
the transformers in use at Oxford are of an old type, 
having an efficiency not greater than 87 per cent. Some 
machines recently supplied by the Electric Construction 
Company, Limited, of Wolverhampton, to whom the 
development of this interesting system is due, have a 
commercial efticiency exceeding, we are told, 92 per cent., 
and in a larger size they are guaranteed by the makers 
to give over 93 per cent. 

A new design, affording means for altering the ratio 
between primary and secondary pressures, has recently 
been introduced. This type is of special value in the 
smaller sizes as a “ Booster” for battery charging, and 
for increasing the E.M.F. on long feeders ; in large sizes 
it is useful for the direct supply of such circuits, as well 
as for feeding from outlying sub-stations into the trolley 
wire of an electric tram or railway. 

The accompanying illustration represents one of six 
machines recently supplied to the Charing Cross 
Company. With a constant primary pressure of 1000 
volts, the secondary will deliver 475 ampéres at any 
E.M.F. between 206 and 240 volts. The maximum out- 
put for continuous working is 114 kilowatts, at which 
time the measured efficiency has been found to be 92°8 
per cent. Control is effected solely through variations in 
the strength of the small auxiliary field shown on the 
left. This same type of variable ratio transformer— 
built under the patents of Messrs. Blackburn, Boyden, 
and Spence—has within the last twelve months been 
supplied by the Electric Construction Company to the 
extent of 1000-horse power to the Chelsea Company. 
These transformers can thus, without calling upon the 
generating station for a higher pressure, be used for 
lighting at all loads, or for battery charging with increased 
E.M.F. when the lighting demand has fallen. 

The method adopted is partially to separate the primary 
and secondary windings, so that an independent control 
may be maintained over one of them. The armature shaft 
carries two ccres—main and regulating—one usually 
larger than the other. The main core is surrounded by, 
and is common to, both primary and secondary circuits ; 
the smaller core carries one winding only, and each 
rotates in its own field. By varying the strength of either 
of these, the total E.M.F’. per revolution generated in the 
winding which is peculiar to that field will be correspond- 
ingly altered. For example, if the primary circuit alone 
is wound over the subsidiary core, and the magnetic flux 
through it is reduced, the speed of the machine will be 
raised, and the E.M.F. generated in the secondary wind- 
ing—>till rotating in a field of constant strength—will be 
raised in proportion. 

For use as motors in long-distance transmission work, 
at pressures up to and exceeding 2000 volts, the constant 
ratio type of transformer, with the secondary winding 
reduced in capacity to act merely as an exciter for the 
main field, is specially suitable. While possessing the 
good starting power of series motors, these ‘ motor- 
generators ” will, the makers state, work with the same 
constancy of speed as shunt machines under similar con- 
ditions. The variable ratio type further offers facilities 
for obtaining a wide range of speeds in cases where this 
is desirable ; or, if not so required, the auxiliary field can 
be employed to maintain constant E.M.F. on a lighting 
circuit run from the low-tension armature of the motor. 

The handsome panel switchboard used with these 
transformers is shown on page651. The instruments and 
switches for controlling both primary and secondary 

circuits, as well as the main and auxiliary fields, are 
mounted on a Sicilian marble base, supported in a cast 
ivon frame. No mechanical interlocking of these switches 
is used, but visual indicators make it clear when one may 
safely switch on the high-tension current. 

Owing to the lack of natural water power in England, 
and also to the cheapness of coal, the Electric Construc- 





applying the system for power transmission over consider- 
able distances, but it has at present in hand plans for a 
large scheme of this kind, and it is, we understand, pre- 
pared to build machines in the larger sizes for much 
higher pressures than those now in use. 








AN AUTOMATIC VARYING SPEED COAL 
r 


IPPLER. 

WE illustrate below the ingenious contrivance referred to 
in our report of the meeting of the Federated Institution of 
Mining Engineers at Cardiff -Tur ENGINEER, September 18th, 
page 279, and October 2nd, page 348. The figures are those pre- 
sented at the meeting, and differ in some details from the more 
finished drawings that have beensubsequently submitted tous, 
but they nevertheless show the principle of this invention, of 
which Mr. S. A. Everett, Assoc. R.S.M., is the inventor. The 
novel mechanism of this tippler consists in having the tippler 
not directly geared to the motive power, but connected there- 
with by two cranks and a connecting link; one of these 
cranks B, Figs. 1 and 2, is part of the tippler ring itself, the 
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other, C D, is attached at D to the shaft carrying the worm 
wheel G, which engages the worm F, that forms part of the 
shafting to which is fixed the clutch belt pulley E ; B Cis the 
connecting link, J the friction rollers, supporting the tippler 
rings. Thearm of the crank C D, of which the form is not accu- 
rately depicted in the figures, is curved so as to be out of the 
way of the wheel when the empty tub leaves the tippler. 
The worm and worm wheel F'G are enclosed in an oil bath. 
Motion at uniform velocity being given to E, itis taken up 
by C D at a reduced speed, and C D draws the link C B after 
it, and consequently the tippler also, but in such a way that 
the latter travels at a speed that first suffers reduction, then 
considerable acceleration, finally slowing down again; this 
motion is graphically represented in Fig. 3, in which the 


Fig. 2 





divisions mark equal periods, that may conveniently be 
regarded as seconds ; the whole period of revolution is there- 
fore 32 seconds. During the first 11 seconds the tippler is 
gently turning round until the coal begins to fall out ; during 
the next 15 seconds, while this operation is going on, the 
speed slackens in a very marked manner, but now the object 
being achieved, the tippler performs nearly the whole of the 
return, or nearly half of the whole course, in two seconds; but 
during the final two seconds slackening occurs again, so as to 
bring the tippler quietly to rest, and ready for replacing the 
empty by a full tub. 

It will be seen that the useful period of the revolution of 
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SHEWING THE 


MOTION OF TIPPLER\° 

OURING EACH SECOND OF 
ITS REVOLUTION. 

1 To 11, FULL TRAM BEING INVERTED. | 


11 To 28, COAL DISCHARGING ON 
TO SCREEN. 


26 To 30, EMPTY TRAM BEING 
RETURNED QUICKLY. 
Uy 









the tippler, that is while the coal is falling, occupies 43 of 
the aie period, whereas in a tippler moving at a uniform 
speed the falling of the coal occupies } of the whole period ; 
this is a very favourable factor for the new arrangement, 
inasmuch as the coal is delivered more gently, and so should 
be less liable to get broken, it is also fed on the picking belts 
more regularly, and the better execution of that operation 
is facilitated; then, too, less time is lost on the other 
necessary but useless movements of the tippler, which in 








The tippler is fitted with simple starting and automatic 
stopping gear, and it may be added that any desireg 
variation of the speeds can be obtained by varying the pro- 
portional lengths of the cranks and link; moreover, the 
form illustrated is only one of the several forms that tho 
mechanism may be given. 








H.M.S. PRINCE GEORGE. 

We wish to correct a slight error which occurred in oy, 
special description of H.M.S. Prince George last week, We 
stated that the 12in. guns were made by Elswick to Admiralty 
designs. Asa matter of fact, although Elswick has made 
several of these guns, those on board the Prince George were 
both designed and made by the Royal Gun Factory. We 
may add that everything belonging to these guns, includ. 
ing the cordite ammunition, is the product of the Royal 
Factories. 








H.M.S. ALBION, 





Wirtutn the last few days the process of laying the first 
keel plates of the new first-class battleship Albion, building 
by the Thames Iron Works Company, at its shipyard at 
Blackwall, has taken place. This vessel, it will be remem- 
bered, is one of the four battleships lately ordered by the 
Admiralty; two of them, the Ocean and Canopus, having 
to be built at Devonport and Portsmouth respectively, the 
third, the Glory, being entrusted to Messrs. Laird Brothers, 
of Birkenhead. These four ships are, we believe, the latest of 
their class, designed by Sir W. H. White, the Director of 
Naval Construction, and are of the following dimensions : 
Length between perpendiculars, 300ft.; beam, 74ft. draught 
26ft., at which their displacement is 12,950 tons. Their side 
protection or armour belt is of steel, Gin. thick, and they 
have a protective steel deck of a maximum thickness cf “in. 
The armament of the Albion will consist of four 12in. 45-ton 
breechloading guns in barbette, together with twelve Gin. 
quick-firers, and thirty smaller guns. 

The propelling machinery of the Albion is being constructed 
by Messrs. Maudsley, Sons, and Field, of Lambeth, and 
consists of two independent sets of three-cylinder inverted 
triple-expansion engines, designed to indicate 13,500 horse- 
power, the high-pressure cylinders being 30Oin., the inter- 
mediate 49in., and the low-pressure 80in. diameter respec 
tively, all with a piston stroke of 5lin. Piston valves are 
fitted to the high and intermediate cylinders, the low- 
pressure having fiat slide valves, all driven by double 
excentrics, and double-bar links. 

The cylinders are each supported by four steel columns, 
standing on cast steel main bearing frames, the piston-rod 
guide bars being bolted to their faces. There are two con- 
densers, having a total cooling surface of 14,500 square feet. 

For supplying steam to the engines there will be twenty 
boilers of the Belleville type, having a total grate surface cf 
1030 square feet and a heating surface of 35,700 square fect. 
The boilers will be fitted with feed heaters or economiccrs, 
fitted in their uptakes. These economisers consist of tubes 
connected by junction boxes at both ends, arranged in the 
same manner as the tube sections of which the boilers are 
composed. By their employment the feed-water is delivered 
to the boilers at a very high temperature, a considerable 
increase in the evaporative efticiency being thus obtained. 

As the Albion will be a comparatively heavy ship, great pre- 
cautions have been taken by the builders, by means of extra 
heavy piling, &c., to ensure a firm foundation, on which th« 
keel blocks have been laid, and to provide a substantial 
bedding for the launching ways. Ofthe four ships mentioned, 
the one first completed will be the first battleship in our 
Navy fitted with water-tube boilers. 








ELECTRIC PLOUGHS. 





Aout three weeks ago the Etablissements Maguin Company 
invited a large number of sugar makers and Agriculturists to 
Charmes to witness some electric ploughing trials. According t» 
a report of the experiments in the Revue Industrielle, the source of 
power was an ordinary farm portable engine, which was belted toa 
dynamo giving between 35 and 40 ampéres at 500 volts. The 
dynamo ran at 800 revolutions, and the current was taken by bare 
wires carriéd on rough improvised posts or stakes with porcelain 
insulators. The plough was a two-share one and reversible, being 
of the same type as those used for steam cultivation. On the plough 
is mounted a motor running at 400 revolutions, which by inter 
mediate gearing works a windlass, round which passes a chain. 
Except for the loops on the windlass the chain is stationary, and 
is fixed at the end of the field to a movable anchor with a very 
brcad flake, The motor thus gets a firm pull against the chain, and 
the motion of the latter is at the same time reduced to an absolute 
minimum, The speed attained by the plough is stated to havo 
been about 75 yards per minute. A rather deep furrow was drawn. 
The breadth of the work is not specifically stated, but the amount 
got through was nearly five acres in a 10 hour day. A direct 
comparison with existing agricultural practice on the bati> 
of these figures is not easy, as a slight difference in the 
character of soil, the shape of the plough breast, and the way the 
work was done, would so largely affect the result, But it may 
be taken that on ordinary land two horses drawing one share 
would do an acre in an agricultural working day, which, if meal 
times are deducted, is less than ten hours, We have therefore, 
roughly, about 30 (steam) horse-power at the engine doing the 
work which would be accomplished by ten actual horses, a result 
which, if one compares it with some electric tramway work, is 
for a first attempt far more promising than it locks, The 
method adopted—z.e, that of warping along a chain—is, as has 
been pointed out here before, undoubtedly the right one, but 
some of the details would be easily capable of improvement. The 
motor, for instance, in these experiments was fed by trolleys 
running on copper wires carried on stakes running parallel to the 
furrow, and which would obviously require shifting almost every 
time the plough crossed the field. An insulated cable coiling on 
a drum slightly larger than the bauling windlass would be a 
decidedly better feed, and if a wire rope were used for haulage 
instead of a chain, the uninsulated return might be through that. 
Lastly, it should be said that our contemporary claims for this 
method of mechanical ploughing that it is the realisation of an 
idea of Mr, Felin, of Sermaize, brought out more that ten years 
ago. What that idea was we do not know, but if it was 
running the plough on a stationary chain rather than a moving 
rope, it was carried through the experimental stage in England 
long before that, but, of course, as it was never brought into 
practical use the invention would be an independent one, and 
would naturally arise in France, where there is a regular system 
of steam towing on that principle on some of the rivers, The 
Electrical Engineer hopes that the facilities which the electric 
motor affords for its application to ploughing will result in rendering 





this case occupy 17, as compared with 28 thirty-seconds in 





tion Company has not hitherto had an opportunity of 





the case of tipplers moving with a uniform speed. 


mechanical cultivation something more than the half success it has 
bitherto been, 
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RAILWAY MATTERS. 


Execrric traction is contemplated for the suburban 
and branch lines of the New York, New Haven and Hartford 
Riilroad. 

Tux total railway mileage of Japan on March Ist, 1896, 
was 2290 miles. At the same time 1368 miles more were under 
construction, and charters have been applied for covering an 
additional 655 miles, 


PAssENGER traftic on that part of the new Chesterfield 
to Lincoln line lying between Eiwinstowe and Tuxford to Lincoln 
was commenced on Tuesday, the 15th inst., three trains each way 
being run. Very shortly the remaining portion, that between 
Chesterfield and Edwinstowe, and from Clowne to Langwith, will 
be available for passengers, 


ImrortaNntT alterations have been found necessary in 
working the Glasgow Sabway Railway, which is at present closed, 
owing to an accident on the opening day. The directors have 
resolved to introduce the ticket system, to prevent passengers from 
staying in the cars, On the opening day numbers travelled round 
and round for one penny, preventing others from getting in. 


ArTER a suspension of over a year, a large force of men 
has been put at work on the construction of the Mexican Interna- 
tional branch from Reata Station, south of Monclovia to Monterey, 
siys the Railway News. The road will be completed and in opera- 
tion in about three months, and will give a direct line into Monterey, 
which has become an important smelting, mining, and manufac- 
turing town, 


GOVERNMENT control of railways has been mainly 
unsuccessftl from an economic point of view in South America, 
and it is said that the Brazilian Congress will lease the 
Brazilian Central Railway operating 500 miles, to a foreign syndi- 
cate, the price being 90,000,000 dols. for a ninety years’ ‘ease. 
Under the imperial government this line was styled the Don Pedro 
Segundo Railway. 


Tue Montreal and Ottawa road, which will give the 
Canadian Pacific Railway a new route to Ottawa, is now com- 
pleted to Vankleek Hill, Ont., and will shortly be opened. The 
new line leaves Rigaud, which is 40 miles from Montreal and 
16} miles from Vaudreuil, passes through Ste. Eugene, Vankleek 
Hul, Caledonian Springs to Alfred, 294 miles from Rigaud. The 
line will be shorter than the present route to Ottawa. 


A RECENT dispatch from St. John’s, Newfoundland, says 
that the Colonial Government has purchased all the rights of the 
Newfoundland Railway Company. ‘The transfer will take effect at 
the beginning of the new year, placing all the railway systems of 
the Colony under government management. The company was 
incorporated in 1881 to build from St. John’s to Harbour (irace 
and Halls Bay, 340 miles, of which 96 miles has been constructed. 


AN important railway scheme has recently been sanc- 
tioned by the Argentine Government, which when carried out will 
open up and connect the more thickly populated parts of the 
republic with an immense country, says the Railway Nes. It is 
the extension of the Pacific Railway by means of a new branch 
from its station Rufino to Italo, a distance of 118 kiloms., and 
from thence to the Dutch Estancia Company, known as the 
Colonia Esperanza, a distance of 164 kiloms., making in all a new 
branch or extension of 282 kiloms, 


An electric rack-railway to the top of the Jungfrau, in 
Switzerland, is proposed. The line would be 74 miles long, starting 
at Scheidegg, and of this distance about six miles would be in 
tunnel. Grades of 25 per cent. are proposed, and on the Kiger, 
the Mouch, and other points will be stations selected with regard 
to scenic features. The maximum speed on grades of 15 per cent. 
and more will be five miles per hour, and five to six miles on other 
parts. At the foot of the main peak of the Jungfrau an inclined 
elevator shaft would be operated by electricity, with a lift of 330ft. 
leading to the very submit. The estimated cost is £400,000. 


REFERRING to the subject of steel-tired versus cast iron 
wheels for railway work, an American railroad contemporary says : 
—‘* There is no doubt that for many kinds of service the cast iron 
wheel is the cheaper of the two, but it is a question if the difference 
is always as great as the figures given in the comparison referred to 
would indicate. To make a comparison upon the mileages guaran- 
teed the respective wheels is not so accurate a method as if the 
actual average mileages are taken, unless it can be shown that the 
guaranteed and actual mileages bear the same ratio to each other. 
‘There are those who believe that the actual mileages of the steel- 
tired wheels exceed their guarantees to a greater degree than do 
cast iron wheels. There is also the number of wheels discarded 
because of flat spots or other defects to be considered. The ques- 
tion of safety is also an important one, and while the high grade 
cast iron wheel is a product that does credit to the foundryman, 
and is remarkable for its freedom from fracture in service, there 
are positions in which railroad men are loath to trust it. In heavy 
fast passenger service the coaches will be found to be carried upon 
s‘eel-tired wheels, even if the cast iron wheels are used under other 
coaches on the same road. The truck wheels of fast passenger 
eogines are steel tired. Freight engines may have cast iron truck 
wheels when the leading trucks have four wheels, but if the engine 
is of the Mogul type a steel-tired wheel is often substituted. Other 
cases might be cited, but these are sufficient to show that reliable as 
is the cast iron wheel when properly made, the steel-tired wheel 
is considered preferable under conditions that are unusually severe. 
We are of the opinion that if accurate statistics on the safety and 
service of the two types are collected for various classes of service, 
instead of a them all together, the results will show that 
railroads have good reason to use steel-tired wheels in some classes 
of service, and that there is a wide field of usefulness for both types 
of wheels,” 


TE Popolo Romano has published, in one of its inter- 
esting special articles on the leading interests of Italy, a prom 
of the advantages to be derived from the projected tunnel throug’ 
the Simplon, both to Italy and to travellers to and from Italy and 
Europe at large. The following table shows the respective dis- 
tances in kilometres from different parts of Italy to all Western 
Europe and England :— 


Mont Cenis. St. Gothard. Simplon. 
ae 5 < See ac, ve 5 


Milan to Paris .. 45 854 
Milan to Boulogne 1239 1128 1108 
Milan to Calais .. 1258 1105 1150 
Piacenza to Paris. 986 973 923 
Piacenza to Boulogne 1269 1188 1155 
Piacenza to Calais 1310 1185 1198 
Venice to Paris .. 1208 1156 1103 
Genoa to Paris .. 964 1047 946 
Genoa to Calais .. 1261 1222 1243 


But besides the shortening of distances, there is an advantage in 
the reduction of the height to be climbed, which is by the Mont 
Cenis route 1293 metres, by the St. Gothard 1155, and by the 
Simplon only 705. The heaviest gradient on the Simplon is—and 
that only for 19 kilometres—22 per 1000, while the heaviest on the 
St. Gothard reaches 26 and on the Mont Cenis 30, When the 
Neuchatel-Pontarlier line is shortened the real gain in the run from 
Milan to Paris will be 124 kilometres. There will be a gain also 
for Italy in the shortening of the distances from Genoa to the 
greater industrial centres of Western Switzerland. The advan- 
tages for tourists coming from the West who desire to reach the 


north of Italy are considerable, to say nothing of the pleasure of a 
new route which passes through a section of the high Alps not 
hitherto touched by railway. According to the Times, the shorten- 
ing of the distance will make the trip cheaper and compel the other 
lines to reduce their fares, 














NOTES AND MEMORANDA. 


M. Levart has recently made a communication to the 
Paris Academy of Sciences on the tempering of steel in phenol. 
From comparative trials on the same steels tempered in water and 
phenol respectively, it has been found that the hardness and 
elasticity in the latter case was much greater than in the former, 


In America, the gold veins of California have been 
followed to a depth of 2200ft., and explorations have been made on 
the Comstock lode, in Nevada, to a depth of upwards of 3000ft., 
whilst the Lake Superior copper mines have reached, in the case of 
the Red Jacket shaft of the Calumet and Hecla Company, the 
fabulous depth of nearly 5000ft. 


‘Tue deepest shaft in the United Kingdom is that of 
the Ashton Moss Colliery, near Manchester. It is 2880ft. from the 
surface to the bottom. The seams dip at the rate of 9in. per yard. 
The greatest vertical depth attained is at the Pendleton Colliery, 
near Manchester. This pit has an incline of 1 in 3, which has been 
sunk 4700ft. long from the bottom of the shaft, which is 1575ft. 
deep. The greatest vertical depth is, therefore, 3474ft. 


A comparison of the different manganese-producing 
countries, shows that Russia is not only the principal producer, 
but that its production increases every year. Russia produced in 
1894 244,972 tons, while all other countries produced in the same 
year only about 193,000 tons. In 1895 Russia produced 248,000 
tons. With the exception of Chile, France, Germany, and Japan, 
the production of manganese ore has declined everywhere, especially 
in the United States. The American Manufacturer says this is due 
to the growing competition of the Caucasian and Chilian ores, 


PurIFICATION of the sewage of Waterbury, Conn., 
U.S.A., is recommended in a report just made by Mr. Rudolph 
Herring, M. Am. Soc. C.E. Two plans are reported as feasible. 
Intermittent filtration on 100 acres of land, nine miles from the 
city, or combined chemical precipitation and filtration, using for 
the latter 33 acres of land 1°4 miles distant. In either case a 4Cin. 
outlet sewer would be required for an estimated daily flow of 17,000,000 
gallons. This allows about 85 {gallons of sewage per day for 
75,000 people, together with a considerable amount of surface 
water. 


**Carpon Boride,” it is stated in the Journal of the 
Franklin Institute, ‘‘ isa new compound of the electric furnace, 
obtained by H. Moissan, by the heating action of the current in a 
suitable mixture of boracic acid and carbon, The mode of pro- 
duction is strictly analogous to that of the well-known substance 
carborundum, or carbon silicide, made by heating in the electric 
furnace a mixture of silica and carbon. The new product is 
reported to possess a degree of hardness superior to that of the 
diamond, which it readily cuts, and to have the great advantage 
that it is possible to produce it in pieces of any desired size.” 


A TERRIBLE explosion of acetylene is reported from 
Berlin. The use of the gas is prohibited in Germany, but a chemist 
who had been experimenting with it believed he had deprived it of 
its explosive properties, and it is stated that the German Emperor 
was shortly going to the laboratory to witness the results of some of 
the chemist’s research. An official of the State having expressed 
a desire to see some of the experiments, the inventor accordingly 
compressed the acetylene in a large iron or steel tube to the enor- 
mous pressure of ‘“‘about one hundred atmospheres,” when the 
tube exploded, blowing him and three of bis workmen to pieces, 
causing a report which was heard within a wide circuit. The 
‘secret ” is lost, says the English Mechanic. 


Sratistics of the remarkable progress of the Australa- 
sian shipping trade from 1861 to the close of 1895 have just reached 
this country. Broadly, the figures rose from 2,828,484 tons in 1861, 
to 18,169,337 in 1895. The figures show this other remarkable 
fact, that New South Wales has greatly forged ahead of Victoria 
in shipping, as in other industrial traffic. For instance, in 1861 
Victoria had 1,090,002 tons of shipping, and South Wales only 
745,696 : whereas in 1895 New South Wales had increased to 
5,860,038 tons, and Victoria only 4,348,686. Tasmania shows an 
increase from 230,218 tons in 1861, to 937,525. The great develop- 
ment in the latter colony bas been only of late years. New Zea- 
land has advanced from 403,366 in 1861, to 1,521,897 in 1891. 


Tuer twenty-seventh annual report of the Massachusetts 
State Board of Health for 1895, which has lately been published, 
calls attention to the tendency exhibited by sand-filters to increase 
in bacterial efficiency in proportion to their period of service. In 
support of this the working of the oldest experimental filter at the 
station, and one of those with the greatest effective size of sand 
grain, is cited. This filter in 1893, filtering at an average rate of 
2,000,000 gallons per acre daily, had a_ bacterial efficiency equal to 
96°75 per cent.: during 1894 its rate of filtration was 4,500, 
gallons per acre daily, and its bacterial efficiency reached 98 *97 per 
cent., whilst in 1885, although working at approximately the same 
rate as in the previous year, its bacterial efficiency rose to 99 ‘57 per 
cent. This increased bacterial efficiency, caused by greater length 
of service period, was considerably more marked in the case of 
filters constructed of medium coarse or coarse sands than with 
those in which medium fine sand was employed. 


In the entire kingdom of Italy it is estimated that there 
are now 6303 mechanical and 3685 hand looms, without counting 
the small band looms at the homes of the operators. The most 
important woollen factory in Italy, according to Consul Bright, of 
Catania, is that at Schio, with 2200 operatives. The mills of Italy 
number 431, with 121 steam and 406 hydraulic motors. and give 
work to 30,240 operatives ; the spinning and combing mills number 
11, with 2258 operatives, of which the oldest ahd most important 
is that of Borgosesia, with works for dyeing, weaving, and other 
purposes, In threads of combed wool the production of the 
country is insufficient for the demand of the weaving and knitting 
establishments. There exist in Italy, as stated above, 6303 
mechanical and 3685 hand looms, ‘or in all 9981, besides the 
smaller home looms. The Society of Arts Journal, estimating 
the production of each loom at 10,00 lire, gives the total annual 
value of 99,880,000 lire of Italian production. Adding to the 
34,653,355 lire as representing the value of the woollen tissues 
introduced into Italy from foreign countries, and the total value 
becomes established at 132,553,555 lire. 


A PAPER on the “ Applications of Physics and Mathe- 
matics to Seismology” was read he Dr. C. Chree before the 
Physical Society on December 11th. Professor J. Milne has 
attempted to account for certain changes in the indications of 
spirit levels and delicately-suspended pendulums by the supposi- 
tion that they are due to meteorological agencies, such as rainfall 
or evaporation. ‘Thus he considers that a relative excess of 
moisture, say, on the west of an observatory, is equivalent to a 
surface load on that side tending to make the ground on which the 
observatory rests slope downwards from east to west. The author, 
by making the assumptions as to the physical state of the substance 
of the earth that it is a homogeneous, isotropic, elastic solid, has 
examined in as general a manner as possible the amounts of flexure 
which would be produced by different systems of loading. He 
points out that the alteration in the reading of such an instrument 


as a spirit level depends not only on the bending of the surface of | 


the earth, but also on the attraction exerted by the load, which 
slightly alters the direction of “gravity.” He shows that if y is 
the alteration in level produced by the bending, and y, the altera- 
tion in the direction of gravity, then the ratio y,/~. depends only 
on the elastic constituents of the earth, and is quite independent of 
the shape and size of the loaded area. In the case of a material 
having the elasticity of steel Y,/, = 2 for brass p,/~. = 5, and 
for an incompressible material ,/¥. = 11. The author considers 
that the last value most truly represents what occurs in practice. 





MISCELLANEA. 


Tue Orient mail steamer Orotava, which sank last 
week ia the Tilbury Dock, was rendered buoyant again on Monday 
last, and will shortly go into dry dock, 


Tue Times correspondent at St. John’s, Newfoundland, 
says that a petroleum company which has been boring at St. Paul’s 
inlet on the west coast since August last struck oil this week at a 
~ of 1000ft. The flow is said to be abundant and the quality 
good, 


REstRIcTION in the height of buildings in New York 
is being considered by a special committee of the New York Board 
of Trade and Transportation. While the majority of the com- 
mittee are said to favour restriction in height, there is considerable 
difference of opinion as to where the line should be drawn. 


ANOTHER of the hardships under which traction engine 
owners have hitherto laboured was brought to light at Derby 
Police-court, when a driver named Collings was summoned for 
allowing a traction engine to be driven through the borough of 
Derby withovt having a licence authorising him to do so. The 
defendant pleaded guilty, and said it was a ‘‘beastly” shame that 
aman that tock a traction engine through the borough once in 
twelve months had to take out a licence costing £10 for one day. 


AnotuHeEr of those serious accidents which are becoming 
much too common happened on Monday evening at the Wellington 
Colliery, Whitehaven, resulting in injuries to ten men. The colliers 
were going on the night shift, and were being lowered in the 
‘* cage,” when the pin of the crank shaft of the winding engine 
became displaced. The cage fell down the shaft, and all the 
occupants sustained injury. The ascending cage was-shot up to 
the — with great force, and was smashed to pieces at the pit 
mouth. 


Tue Spanish Government has decided to install a 
floating dock in the harbour of Havana, for the purpose of dock- 
ing warships in those water’. The new dock, which is to be 
capable of lifting a ship weighing 10,000 tons in 24 hours, will be 
from the designs of Messrs. Clark and Standfield, of Victoria- 
street, Westminster. It will be built at Wallsend, in the yard of 
Messrs. Swan and Hunter, and is to be delivered ready for work in 
Havana within eleven months. The type of dock selected is Messrs. 
Clark and Standfield’s floating graving dock. 


Tue council of the Institution of Electrical Engineers 
state in their annual report that the total number of additions 
to the register during the year has been 246, and fifty-eight 
candidates have been approved for election next month ; while 
twenty-one associates have been transferred to the class of 
members, and seventy-two students to the class of associates. The 
council have made a grant of money from the funds of the institu- 
tion for ths purpose of enabling the committee to carry out tests 
of switches, fuses, and other appliances as now supplied by manuv- 
facturers, in order to ascertain how far these were suitable for in- 
creased pressures. 

On the 16th the official trial took place of the first 
of six sea-going torpedo boats building by Messrs. Yarrow and 
Co. for the Chilian Government. The mean speed on six measured 
miles was 26 “803 knots, and for three hours 26°797 knots, carrying 
a load of 25 tons. The guaranteed speed was 255 knots. In the 
absence of Admiral Uribe, the Chilian Government was represented 
by Sir Ed. Reed, K.C.B., Mr. Maurice representing Admiral 
Uribe. These vessels are of Messrs. Yarrow’s Viper type, 
152ft. 6in. long. by 15ft. 3in. beam, with triple-expansion engines 
of 2000 indicated horse-power. Their coal bunkers will contain 
40 tons, which gives them a radius of action of nearly 3000 knots 
at low speeds. 

Mr. Bennett H. Broveu in an interesting paper, 
recently read before the Society of Arts, on ‘‘ Mining at Great 
Depths,” said that deep mining in Cornwall is well within the 
range of possibility, as is shown by the energetic action taken of 
late by the owners of the Dolcoath Mine, at present, and for some 
years past, the deepest, as well as the most productive, of the 
Cornish tin mines. ‘he deepest of the existing inclined shafts at 
Doleoath is the new sump shaft, on which the principal Cornish 
pumping engine is erected. This shaft is now being sunk by two 
rock drills below the 440 fathom level, and, allowing for the depth 
of the adit—about 30 fathoms—has reached an inclined depth of 
480 fathoms, or a vertical depth of over 2400ft. Towards the end 
of 1895 a new vertical shaft of 18ft. diameter was commenced, and 
is expected to intersect the main lode at a depth of about 3000ft. 
At the Basset mines, too, a new vertical shaft, 16ft. 6in. diameter, 
is being sunk at the present time. Both the Dolcoath and the 
Basset new vertical shafts are to be fitted with the best and most 
efficient winding and pumping machinery obtainable. 


Tue award of certificates for the winter term was made 
on Friday last at the Crystal Palace Company’s School of Practical 
Engineering, Mr. J. Fortescue Flannery, M.P., presiding. The 
chairman, before distributing the certificates, delivered an address 
to the students, in which he reminded them that engineering was 
ever widening its boundaries and ever deepening in the character 
of the knowledge that it demanded. He commended to them in 
their future work not only the cultivation of powers of observation 
and comparison, but the close and diligent study of the principles 
of engineering and the truths of science. Inventions,as Mr. Bayard, 
the American Ambassador, had truly said, were almost invariably 
the result of private, earnest study, and not the work of ‘‘syndi- 
cates,” and therefore it was of the highest importance that engineer- 
ing students should cultivate to the full the habit of self-reliance. 
Not so very long ago the engineers of Great Britain had no rivals 
or competitors, but now-a-days competition was so keen that sound, 
thorough technical education, such as was imparted at this admir- 
able Crystal Palace School, was essential in order that this country 
might continue to hold its own against all competitors. 


Tue first of the new works undertaken by the Thames 
Conservators, which will materially assist the navigation of the 
river, and tend to the prevention of floods in the valley of the 
Thames, is at Teddington, where a relief channel is to be con- 
structed to permit the water to escape more freely at the weir in 
time of flood. This channel will be 80ft. wide, and it will come 
into practical operation shortly after the river above rises higher 
than the head water level, which has to be maintained for purposes 
of navigation. Penton Hook, about a mile from Staines, is the 
next place where the flow is arrested by the eccentric course 
followed by the river, and there the obstruction caused by a sharp 
bend isso marked that during floods a difference of between 2ft. anc 
3ft. is noticeable in the levels above and below the lock. A valn- 
able improvement has here been rendered possible by the powers 
of the Staines Reservoirs Act of last session, under which the sum 
of £5000 has within three months of the passing of that Act to be 
paid to the Conservators by three of the London water companies 
towards the cost of works necessitated by their proposals to take a 
larger but limited supply of water from the river above Staines. 
Under the same Act a further contribution of a like amount has 
to be paid annually when any part of the additional supply thus 
sanctioned is taken. [Ihe money so obtained by the Conservators 
is to be expended on the construction of a weir, with the necessary 
tumbling bay over the neck of land now, forming the ‘ Hook.” 
This new weir will be so designed as to create a much larger 
sectional area for the discharge of flood water, and thus one of 
the most serious hindrances to the free passage of floods will be 
removed. Between Staines and Oxford extensive dredging work 
has simultaneously been undertaken, and very shortly the Con- 
servators will enter upon further improvements which have been 
suggested at Bray, Caversham, and other places—all likely to have 
aoe effect of improving the flow ot the river, and thus givirg 

ood relief. 
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GOBBE GLASS TANK FURNACE, JEMAPPES 
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| gas sets up boiling, while toomuch se Nang bath by chilling, | lower flue Z on either side leads to the chimney. The fur- 
aepome | and no greater range in temperature than 50 deg. C. is permis- | nace is worked with a very slight excess pressure, only suffi- 
THE furnace illustrated herewith is one of the largest sible. The method adopted by M. Gobbe consists in burning the cient to prevent indraught of air, and the stack is therefore 
examples of the open tank furnace working continuously, | 845 between two layers of air, as shown in the cross section. | devoted to the service of the furnace alone, the draught on 
which has now almost entirely replaced the pot furnace in | Here thegas at producer temperature enters the furnace by the the producers being maintained independently. 
the manufacture of window giass, especially in Belgium. It | flue V, and passes up to the central port LL, while the heated The point of principal interest in these ere and that 
is erected at the Jemappes Glass Works from the design of oe da : i mga 
the inventor, M. Emille Gobbe, of Jumet, in Belgium, who | mainly om “4 ~ a — 
has kindly furnished us with the drawings from which the | Conte Say bee pb agaang 
illustratiors are reproduced. The principal element is the | to the sloouannennee, first ra 
melting basin or tank, which is a long rectangle 11}ft. broad, | command one — es : 
terminated by a circular part-at the working end 18ft. in | ‘Reg a a, i r = highly 
< diameter; the total length is 754ft., and the depth 5tt. ques, ee Se ble 
The bottom is formed of extra aluminous firebrick 123in. | Ba ps a Pll eer re 
thick, carried upon a double line of arches above a cooling | to heat radiated from a 
pit running along its entire length. The sides are made in | ts Se : agp pad ts 
lumps of two thicknesses, the upper ones being easily remov- | one 40. leanne hat ye te 
able, as they are specially subject to corrosion from floating . Rh penanee of en oye om 
alkaline salts at the top ofthe bath. As will be seen from the Psat a a a. 
illustrations, the tank is kept entirely free from contact with 60 gpa Z peg = 
the roof or any part of the superstructure, which is carried — - Pes nal age ree 7 
on independent foundations. yr al peg ae frock ; 
The vitrifiable materials, sand, lime, alkaline salts, &c., transmitted downwards the 
are charged at the narrow end of the tank, the fusion taking bottom may be rapidly corroded 
place in the section covered by the burners K K, about 42ft. and penetrated ; or even if the 
in length, a further portion of 16ft. being without direct latter accident be avoided, the 
heating, in which the settling or refining takes place, barriers lass is likely to be deteriorated ; 
being placed across the bath at the parts H H, to keep back 6 alumina oui from the ; 
scum and undissolved materials, so that the glass may be ick This trouble has been 
perfectly uniform in character when it reaches the working overcome by the bold expedient 
openings, which are placed in the circular end. In the pre- of cna the depth of the 
sent instance, these are seventeen in number, but in some tank to 6ft. or Tft., so as to 
furnaces as many as thirty are used. ; provide a sufficient amount of 
The furnace is of the semi-regenerative type, heating being | air from the regenerator X is introduced by the parallel flues  heat-intercepting material. As a consequence, these furnaces 
done 7 gas brought from producers placed considerably | and portsaboveand belowit. Each of theseis furnished withits | are of enormous capacity, a single tank may contain up to 
below the level of the furnace, burnt by air raised to a high | own damper, so that the supply can be exactly regulated. The | 400 tons of molten glass, which sufficiently explains the 
temperature by the use of Siemens regenerators. Regenerator | burners K are placed at the spring of the arch, which rises | reason why extreme care must be taken in providing proper 
heating is not required for the gas, owing to the comparatively | 5ft. above the level of the bath to allow of the maximum | foundations. In bottle glass furnaces, where the “ metal ”’ is 
low working temperature, 1400 d . C. at most, as compared development of heat by free radiation from the’ flame, which | dark coloured, owing to the presence of ferrous oxide, the 
with 1600 deg. or more in steel melting furnaces ; but it is of | passes away by the ports on the opposite side through the | tank may be much shallower, a depth of 33in. being sufficient 
extreme importance that the combustion should be main- | regenerator to the chimney, the direction being changed by | to allow a protecting layer of unmelted material of about Sin. 
tained with great regularity, as the slightest excess of unburnt | reversing valves at regular intervals in the usual way. The | to form at'the bottom. 


THE GOBBE GLASS TANK FURNACE. 
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A REMARKABLE ORGAN. 





THR accompanying illustration represents a very curious 
and novel organ in the music room of the home, in Pem- 
bridge-square, of Mr. J. H. Van Ryn, well known in South 
African mining. 

In this instrument are combined an orchestrion, or 
mechanical organ, and an organ with two manuals and a full 
set of pedals. The instrument can, therefore, be played 
mechanically or by an organist at pleasure. There are, as 
will be seen from the engraving, two barrels; one is for the 
upper, the other for the lower manual. This is the first 
instrument in which such a combination has been made, and 
the existence of the organ is due to the ingenuity of Mr 
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Wedlake, of Berkley-road, Regent’s Park-rcad, a church 
organ builder of considerable standing. 


Self-acting Mechanism Department, 


No. 1 barrel, swell organ, contains fifty-six notes and 
twenty keys to shift the stops. Each stop key has a locking 
action, which keeps the key suspended after it is raised by 
the staple, until such time it requires releasing, then another 
staple slightly higher comes in contact with the locking 
action and releases the key, which then falls into its normal 
position. 

No. 2 barrel, great and pedal organs, contains fifty-six 
notes for the great and twelve bass notes for the pedal, and | 
six keys for the instruments of percussion, viz.:—(1) Large 
drum ; (2) tympani and cymbals combined ; (3) side drum ; 
(4) triangle ; (5) swell organ louvres; (6) tremulant. 

The sound boards are made on H. Wedlake’s new 
system of pneumatic chambers, here used for the first time. 





CHANICAL ORGAN 


DLAKE, BERKLEY LOAD, N.W, 
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The coupling action is pneumatic, and with chambers for 
sub-octave, octave, swell, and unison couplers. By a simple 
device the sub and octave swell can be changed by the 
performer into sub-octave swell to great, and octave swell to 
great. Pedals and keys are constructed to the standard laid 
down by the College of Organists. 

The barrel action is very simple, it is that of the well- 
known orchestrion maker, Leopold Mukle, of Albany- 
street, Regent’s Park. Hitherto such instruments have had to 
be wound up. Mr. Mukle, however, has patented the 
method of driving, represented by the accompanying engrav- 
ing. A bellows or feeder must be provided to supply wind, 
and a current of air from this is made to cause the rotation 
of a species of turbine, similar to the well-known cup 
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anemometer. The power required is very small, because 
friction is not set up bya long train of gearing. At Mr. 
Van Ryn’s residence the feeders are placed in a room under 
the organ, and driven by water pressure from the street 
mains. 

In this organ Mr. Wedlake has most successfully solved an 
exceedingly stiff mechanical problem. The organ being in 
any case an instrument without expression, lends itself to 
mechanical playing fairly well, and this instrument possesses 
the great advantage that the mechanical barrels do not in 
the least interfere with the performance of an organist. The 
voicing and balance of Mr. Van Ryn’s organ are wonderfully 
good, when we consider that the apartment in which it stands 
contains much heavy drapery, and is devoid of pretence to 
acoustic properties ; while the limits of space have unavoid- 
ably entailed a crowding of pipes, which all practical organ 
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an adequate idea of the ingenuity displayed throughout by 
Mr. Wedlake in overcoming difficulties, constructional and 
musical. Mr. Van Ryn may be congratulated on the posses- 
sion of an instrument which is, we believe, unique. Mr. 
E. H. Turpin, an organist of great reputation, writing of this 
organ in very favourable terms, concludes by saying:— 
‘“* Music now claims so large a share of public attention, that 
instruments poe arny | both keyboard and mechanical 
appliances are likely to be of extensive and general utility.” 
The specification of the organ is as follows :— 


Two manuals CC to G, 56 notes, and pedal clavier of 30 notes, CCC 
to F. 


Great Organ. 


Material. Feet. Pipes. 
1. Open ei ae P Metal Sa ee 
SG, vo ce” es ae “ee Metal oy @ 56 
8. Duleiana .. .. .. .. .. Metaland wood .. 8 56 
4. Stopped bass andclarabel .. Wood ier Sl £6 
Shan. ep Sars Metal 4 5b 
6. Harmonic flute .. Metal 4 44 
7. Lieblich flute Wood 4 56 
8. Piccolo .. Metal 2 56 
9. Trumpet Metal 8 Mt 
10. Clarionet ¥o eases Metal 8 46 
Swell Organ. 
11. Double diapason aa Wood i, 44 
12. Horn diapason . .. Metaland wood .. 8 a) 
18. Echo gamba.. . Metaland wood .. 8 56 
14. Voix celeste... .. . Metaland wood .. 8 44 
15. Lieblich gedact .. s a) 
16. Gamba principal Metal 4 Et 
7. TOUR. 6s ce Metal 22 it 
18. Fifteenth Metal 2 St 
19, Cornopean ., Metal 8 44 
20, Oboe 2 Metal $ th 


Pedal Organ. 

Grand bourdon.. .. Wood 16. Vgg 
Ty eee Wood <=, ie 
1 . 1114 pipes. 

Couplers. 

. Swell to great. 

Octave swell, four combination thumb knobs to great. 

25. Sub-octave swell, four combination thumb knobs to swell. 

. Swell to pedal. 

. Great to pedal. 

Swell to pedal. 

Swell manual. 

. Tremulant. 








THE MANUFACTURE OF ALKALI AND BLEACH 
BY CHEMICAL AND ELECTROLYTICAL 
METHODS.* 

By Mr. BertraM Brount, F.I.C., F.C.S., Assoc. Inst. C.E. 
THERE is an unceasing demand, and one, moreover, which is not 
likely to determine, or even abate, as long as our present concept 
of civilisation endures, for those products obtainable from salt as 
a raw material, which we include by means of the terms alkali and 
bleach. Viewing the stupendous quantities of ail forms of alkali, 
soda ash, caustic soda, soda crystals and bicarbonate of soda, and 
of bleach as powder, or in solution as bleaching liquor, which. are 
prepared for the market, it is not easy to understand in what way, 
and in what directions, absorption of these products can occur. 
It would doubtless be interesting to trace a few typical hundred. 
weights of each material from the works to its far-away goal, the 
common sewer ; but the enquiry is not sufficiently within our pre- 
sent scope to merit close prosecution, and is too complex and 
ramified to be dismissed in a p ph. It is sufficient to realise 
that the demand exists and is likely to continue. 

But although there is a steady and, as far as is conceivable, a per- 
manent demand, yet it is not voracious or indiscriminate. Goods 
tosell must either be good or cheap—preferably, both good and 
cheap. Neither will the market take any account of the ingenuity 
of contrivance which has led to the production of a given commo- 
dity. It is concerned solely with the nature and quality of the 
commodity, and with its price. 
It follows that a process, to be successful in the commercial sense 
of being remunerative, must be capable of preparing either a better 
roduct at the same rate or the same product at a cheaper rate 
Ccaee it can hope to be shown any preference over older and 
better established processes. It matters not a halfpenny to the 
consumer what elegant principles are illustrated by the process 
used to supply him with the material which he requires. He looks 
only to the stuff and its price—very often, indeed, only to the 
ed. if his regard wanders farther afield, it is more likely to 
ight upon the drum in which the material is packed than upon 
the scientific subtleties whereby the drum has been filled. 
I have not said this in praise or condemnation of the consumer ; 
the discussion of ethical questions is altogether foreign to my 

0. I am merely concerned to inculcate this one fact— 
obvious, indeed, but constantly forgotten—viz., that no beauty of 
principle or execution can save a process which does not pay, and 
that no faultiness of design or performance can expunge one 
which does. This clearing of the ground is particularly n 
when considering the present situation of the trade in alkali and 
bleach, and the tendencies, latent or patent, which may eventually 
or will actually shift its centre of gravity from the chemical to the 
electrical side. On the face of it, the extant chemical methods of 
manufacture are roundabout and clumsy, while the processes 
dependent on the use of electrical energy are singularly simple and 
direct. As long as zinc was the sole available fuel for the produc- 
tion of electrical energy, chemical methods for obtaining any 
material, the conjoint reactions for the synthesis of which were endo- 
thermic, held the field without possibility of rivalry. With the 
advent of an efficient dynamo, the conditions of competition were 
radically changed. In spite of the large loss, computed by the 
ingenious at 90 per cent. or more, which the energy of coal under- 
goes before it can be delivered as current at the terminals of an 
electrolytic cell, the cost of a given quantity of electrical energy 
is no longer so great as to make electrical methods unthinkable 
when compared with the direct but wasteful application of energy 
as heat by the combustion of fuel in processes that are definitely 
chemical. It must be remembered that elaborate determinations 
—thanks chiefly to the zeal of engineers intent on improving 
rime movers—of the total loss from boiler furnace to crank shaft 
ave been repeatedly made, and that every layman of intelligence 
is aware of the wastefulness of these intermediaries ; whereas, on 
the other hand, the —t of heat going up the chimney in the 
simplest furnace operation has either not been computed, or, if 
computed, is not a matter of common knowledge. us, in the 
distillation of zine, the energy required to be supplied from the 
furnace for the reduction of ZnO to Zn, in gram equivalents, is 
56 Cal., but the actual quantity needed is at least 5200 Cal., in- 
volving the consumption of 101b. of coal per pound of zine, or 
more than ninety times the calculated minimum quantity. It 
may, therefore, be feasible to adopt a process admittedly using 
energy in a costly form in preference to one capable of being 
rformed by energy in a cheap form, such as direct heat, if the 
ormer be directed with such nicety that the energy is less waste- 
fully employed. A comparison of the energy required for the 
conversion of common salt into the products NaOH and Cl by the 
Leblanc process, and by one of the moderately efficient electro- 
lytic processes now seeking a footing, may prove instructive. In 
making this comparison I have avoided stating the quantities of 
heat theoretically necessary for the several reactions, as these 








builders know is not conducive to purity of tone. It is, of 
course, impossible to give on paper, within reasonable limits, 


* Paper read before the Northern Society of Electrical Engineers, 
December 7th, 1896, 
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quantities bear but a remote relation to those which are actually 
required. Thus in the preparation of salt-cake—the first step in 
the Leblane process—although the reaction represented. by the 


equation 

2NaCl + H,SO, = Na,SO, + 2HCl 
needs but a small access of heat for its completion, yet in practice 
it requires a considerable consumption of coal to bring it about. 
it will, therefore, be of greater utility to take as a basis of com- 
parison the fuel found by the actual needs of manufacture to be 
required for each stage under consideration, 

in making salt cake by the action of sulphuric acid on salt, about 
“3-5 ton of coal isneeded for the production of one ton of salt cake. 
The surplus heat from the combustion of this fuel either escapes with 
the flue gases or is carried off by the vapour of hydrochloric acid, 
which has to be cooled, condensed, and collected by absorption in 
water, its energy existing as sensible and latent heat being com- 
municated to the condensing and cooling water. In the next 
stage, the black ash process, the consumption of fuel is ‘7 to 1°0 
per ton of salt cake, reckoning in both that used for heating the 
furnace and that for mixing with the charge. 

Of this quantity about ‘3 ton is needed theoretically to bring 
about the reaction 

Na,SO, + 4C = 4CO + NaS 
and in practice about ‘4 to ‘5 ton is used, leaving a balance of 
*3 to ‘5 ton consumed in the furnace to produce sensible heat and 
to cause the reaction to take place. 

The liberal expenditure is less lavish than it seems, because the 
waste of the black ash furnaces is used to boil down the tank 
liquor—obtained by the lixiviation of the black ash. Nevertheless 
the expenditure is large, and in the end leaves the soda ash rather 
worse off, from an energy point of view, than it was at the begin- 
ning, inasmuch as the “black salt”—the product of lixiviation— 
contains a molecule of water which has to be driven off by calcina- 
tion, involving the consumption of about “4 ton of coal per ton of 
soda ash, i.e., about ‘3 ton per ton of salt cake originally charged. 
We are now in a position to sum up roughly the quantity of fuel 
required to produce one ton of soda ash by the Leblane process 
carried out with neither unusual waste nor special economy. 


Consumption of coal per ton of salt-cake. 


Ton. 

RemelicekPermnee 2.0 2. 0s ce os oe oe os ON 

In black ash furnace .. 0's 

In finishing furnace .. 03 
15 
2°0 tons. 
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Seeing that there is always a sensible loss of soda (15—20 per 
cent.) in the process of passing from Na,SO, to Na,CO3, this 
consumption of coal is rather an understatement than the reverse. 

In preparing caustic soda from the soda ash made in this manner 
a further quantity of fuel will be requisite, both for burning the 
lime needed as a causticising agent and for boiling down the caustic 
liquor. As surplus heat from the black ash furnaces is used for a 
part of the causticising process, the quantity of additional fuel is 
difficult to compute, but if the total amoant—including that 
needed for burning the lime—be put down at ‘2 ton per ton of 
caustic soda produced, the estimate will not be excessive. This 
corresponds with about ‘1 ton of coal reckoned on the original salt- 
cake, and the total consumption of fuel for the production of 1 ton 
of 77 per cent. caustic may be set down with an approximation 
sufficient for our present purpose at 2°8 tons. 

A corresponding estimate of the cost of fuel needed to produce 
1 ton of sodium carbonate or 1 ton of caustic soda by any modern 
electrolytic process may be usefully made. 

Assuming that 1-horse power hour can be obtained by the con- 
sumption of 21b. of coal-using modern boilers and engines of good 
design, and that # of the energy developed in the engine is 
available at the terminals of an electrolytic cell, and, further, 
taking the average working voltage of the cell at 4 volts, it appears 
that the consumption of coal necessary for the production of one 
ton of caustic soda, including that necessary for concentrating the 
alkaline lye obtained as the immediate product of electrolysis, is 
4°2 tons, and that needed for the production of one ton of sodium 
carbonate may be stated at 3°2 tons, quantities greater certainly 
than those needed for the Leblanc process, but of the same order 
of magnitude. 

But by the electrolytic process, as usually conducted, 
an amount of chlorine approximately equivalent to that 
of the caustic soda produced is evolved at the anode. 
The energy expended in the production of caustic soda also 
suffices for the generation of chlorine, and no further quantity of 
fuel has to be debited against the process. But in obtaining 
chlorine by the Leblanc process a certain further expenditure of 
fuel is inevitable. The chlorine appears in the form of hydro- 
chloric acid, and is usually worked up by the Weldon process. In 
this, which involves heating the chlorine stills, heating the purified 
still liquor mixed with lime, and blowing in large volumes of air to 
reoxidise the manganous oxide—all processes needing fuel—a con- 
siderable consumption of coal occurs. Similarly in the Deacon 
process, which uses the hydrochloric acid as gas without con- 
densation in water, heating the. air needed to oxidise the gaseous 
hydrochloric acid is requisite, and in all about one ton of coal is 
needed for one ton of bleach produced, or in round numbers, 
three tons of coal per ton of chlorine, or 2°6 tons of coal per ton 
of caustic soda. Thus the total consumption of fuel for the 
production of one ton of caustic soda and its equivalent amount 
of chlorine rises to 5°4 tons; similarly for one ton of sodium 
carbonate and its equivalent of chlorine about 4 tons of fuel 
will be required. These figures are to be compared with the 
corresponding values 4°2 and 3°2 tons for the same products pre- 
pared electrolytically. 

In the above comparison no pretension to exactitude is made, 
inasmuch as accurate data are not readily accessible and the con- 
sumption of fuel will vary largely according to the practice of each 
works and the degree of efficiency of the plant and staff, but 
enough has been said to make it clear that the consumption of fuel 
by the two methods is not dissimilar, and that on the present 
basis for the production of electrical energy no great advantage 
accruing from the saving of coal is to be credited to the electrolytic 
process. But although it is a comparatively simple matter to 
arrive at an estimate as to the consumption of energy by each of the 
two typical processes it must not be supposed that decision between 
them can be based on this computation alone, In all inquiries of 
the kind it is necessary to preserve the most rigid distinction between 
the cost of a given operation or commodity in energy and ir money. 
These are incommensurable quantities for the adequate reason 
that the energy cost of a given product is the inevitable outcome 
of physical facts, while the money cost of a given product is purely 
an expression of its particular power of appeal to some need, 
psychical or physical, of human beings. 

Whence it is clear that a 50 carat diamond, which is energeti- 
cally inconsiderable when matched with a ton of anthracite, is 
pecuniarily to be preferred thereto because it appeals successfully 
to certain instincts indigenous to barbarous humanity. 

If, then, we dismiss electrolytic processes, as at present carried 
out, as being to no extent superior to existing chemical methods in 
their consumption of energy for given output, on what ground, if 
any, are they to be preferred? The first is that no form of matter 
other than sodium chloride and water is necessary for the produc- 
tion of caustic soda and chlorine from brine, and that there is 
consequently no waste product. 

In the Leblanc process, on the other hand, sulphur and nitrate 
of soda, for the production of sulphuric acid, are needed in the 
very first stage, viz., the manufacture of salt cake. Of these the 
sulphur may be recovered by the Chance process, and the soda of 
the nitrate of soda may find its way into the salt cake furnace, but 
the nitric acid is ultimately lost. Again, in the black ash process, 


the lime present after the completion of the process as calcium 
sulphide finally appears as a sludge of impure calcium carbonate 





in the waste from the Chance process, Attempts to utilise it as 
cement have been made, but, so far as | am aware, with very 
dubious success, In like manner, the lime from the causticising of 
the soda ash is obtained as carbonate, and is substantially a waste 
product. 

Similarly with regard to the working up of the hydrochloric 
acid for chlorine, one finds iron and similar impurities from the 
still liquors in the Weldon process, and calcium chloride after re- 
oxidation and the production of Weldon mud, to be disposed of 
as valueless materials. It must he remembered that these waste 
products not only mean cost in themselves, but also necessitate an 
expenditure, which is sometimes serious, in handling and removing 
them. In the electrolytic process, on the other band, nothing 
but finished products should need to be conveyed from the works. 
The only bye-product—hydrogen, appearing at the cathode 
together with caustic soda—can be trusted to effect its own 
removal if allowed access to the air. 

The other respect in which an electrolytic process has an advan- 
tage over chemical methods of making alkali is in the saving of 
labour. This is to some extent an outcome of the freedom from 
the necessity for removing waste products spoken of above. More- 
over the material is handled in a liquid or gaseous form through- 
out the process, up to the point at which the caustic soda solution 
is boiled down for the production of the solid caustic. There is 
nothing corresponding with the loading in of salt to the salt cake 
furnace and the removal of the salt cake therefrom; nor of the 
similar proceedings necessary at the black ash stage. In these days, 
when the manual worker is apt to be —. any process which 
tends towards his deletion has a commercial advantage over those 
of its competitors which depend upon his aid. It is not merely a 
diminution of running expenses which may be secured; it is the 
freedom from the fear of a disastrous stoppage of the whole works 
which makes labour-saving metheds and appliances attractive to 
the manufacturer. 

On the contrary side must be set the comparatively large cost 
of an electrolytic installation and its high rate of depreciation. 
Seeing that it is impracticable to use more than a very moderate 
current density at the electrodes of a cell in which a solution of salt 
is being decomposed, it is requisite to have a large number of cells 
for even a moderate output ; thus the cost of the plant per ton of 
material produced per day is high. Further, the permanence of 
such forms of decomposing cell as have been devised hitherto is 
not very great. Diaphragms and anodes suffer electrolysis as well 
as does the intended electrolyte. A porous septum which shall have 
a reasonably low resistance, and shall nevertheless keep the pro- 
ducts of electrolysis fairly well apart, is difficult to design, and com- 
plete success has not yet attended the efforts of inventors in this 
direction. A good word may be said for the use of mercury as an 
intermediate electrode and carrier of the products of electrolysis, 
in that it removes the need for a porous septum, and appears in 
practice, as in theory, to undergo no sensible loss or depreciation. 
Again, the anode isa standing obstacle. In almost all cases carbon 
is used, the particular form of that substance known as retort 
carbon being preferred. But even this very dense and refractory 
form of carbon is not wholly unaffected, and anodes made therefrom 
can only be considered as semi-permanent portions of the plant. 
There are, it is to be feared, no reliable data as to the life when in 
constant work of an electrolytic cell for the production of alkali 
and bleach. One must be content with qualitative statements. 
Nevertheless, it is well to recognise that it is not sufficient in com- 
puting the cost of an electrolytic process to reckon a capital expen- 
diture, and to calculate on that the usual charges for interest 
and depreciation; a portion of the plant, viz., the diaphragms 
and anodes, should have a specially high rate of depreciation 
charged upon them, if, indeed, they might not rather be reckoned 
as part of the current expenditure, just as so much oil and waste 
would be. 

At this stage of the paper it appears not without value to transcribe 
and criticise certain calculations of cost of decomposing chlorides of 
the alkali metals electrolytically made by the well-known German 
electro-chemist, Dr. Borchers, and published recently in the 
Zeitschrift fiir Elektrochemie. He takes in the first place the cost 
of an electrical horse power for the year, working day and night, 
at £4 when water power is available, and at £8 15s, to £20 when 
coal has to be used. This corresponds with about 0°09d. and 
0°24d. to 065d. per horse power hour. It is probable that the 
cost of water power is here under-estimated, and in an any case it 
is not of primary importance in this district. The lower value for 
steam power may be accepted as a basis for calculation. Each 
electrical horse power year, working with theoretical current 
efficiency but with a voltage of four volts—of which more anon— 
will decompose 3°5 tons of salt, having a value of about £2 1is., 
and will produce 2°4 tons of caustic soda worth £19, and rather 
over two tons of chlorine, which, as chloride of lime, is worth £35. 
The production of the latter material involves the consumption of 
3°2 tons of lime, costing £2 8s. Therefore, from raw materials, 
costing in all £5 3s., and by the expenditure of power costing 
£8 15s., products can be obtained having a market value of £54. 
An outlay of £13 183. to gain £40 2s, is certainly tempting to the 
speculator. 

Making a similar comparison for some of the best known 
processes proposed or put in practice in this country, values are 
obtained which, if not quite so attractive, at least offer a large 
enough margin for profit. Thus the Castner-Kellner process is 
credited by its devisers with a current efficiency of 83 to 90 per 
cent., so that assuming it can be worked at the same pressure as 
that chosen above—4 volts—and taking the same buying and 
selling prices for the raw materials, and the products, chloride of 
lime and caustic soda, the expenditure will be £13 5s., and the net 
profit £35, 

In the case of the Hargreaves-Bird process the preference of the 
patentees is for the manufacture of sodium carbonate rather 
than for that of caustic soda, and the estimates have to be 
modified accordingly. The current efficiency claimed is 80 per 
cent., and the pressure said to be required is 3°4 volts. Accepting 
these, an expenditure for raw materials and power of £13 12s, 
yields a profit on the sale of the finished products—soda ash and 
bleach—of £39 93, S 

Others could no doubt be quoted giving on paper profits almost 
equally seductive. Tat such profits have hitherto proved hard to 
realise is due to the causes already indicated in an earlier part of 
this paper, viz., the high cost of the plant per unit of output and 
its considerable deterioration in use. Another cause may be 
touched on here. It must not be supposed that both chief pro- 
ducts of electrolysis, caustic soda and chlorine, separate neatly and 
completely from the electrolyte in which they have been formed. 
Their combination, with the production of salts of various acids 
containing chlorine and oxygen, is apt to occur if the diaphragm be 
in any degree too porous, or if electrolysis be pushed so far that 
the liquid in the cathode compartment is even moderately rich in 
caustic soda. The inconvenience of allowing the liquid in the 
anode compartment to remain saturated with chlorine, can scarcely 
be avoided, as the only practicable means of prevention, viz., 
keeping the electrolyte hot, is not to be thought of on other 
grounds altogether. When once saturation has occurred, however, 
the further quantity of chlorine evolved escapes spontaneously, 
and can be sent direct to the bleaching powder chambers. But 
with the caustic soda a definite method of recovery is needful. 
According to the practice generally adopted in most processes, 
brine is circulated through the anode and cathode compartments 
independently, and fresh salt added as the strength of the liquor 
declines, 

It may be taken that the most concentrated solution of caustic 
soda that can be profitably prepared in an electrolytic cell, contains 
not more than 10 per cent. of the solid substance NaOH. With 
this is associated a large quantity of undecomposed salt, and the 
recovery of the latter is a necessary concomitant of the isolation of 
the former. Fortunately the majority of sodium salts are insoluble 
in a concentrated solution of caustic soda, whence it happens that 
on boiling down a weak solution, separation of sodium chloride 

















takes place progressively, and the separated salt can be fished out 
There should be no serious difficulty in ultimately preparing caustic 
soda containing no greater quantity of foreign salts than dces the 
best grade of caustic soda now put on the market, viz., that known 
as ‘77 per cent.,” which is approximately pure NaOH. It is true 
that a considerable quantity of caustic soda will cling to the salt 
tished out, but this is only a source of extra expense in so far as jt 
represents a certain amount of marketable material locked up in tha 
process, and necessitates the addition of asmall sum in the reckoning 
of interest on the whole stock, The caustic soda held in this way : 
not lost, but returns with the recovered ealts to the cathode coy. 
partments. Processes, such as the Castner-Kellner, using mercury 
as an intermediate electrode have the advantage of chtaining 
caustic soda in solution free from salt, and the necessity for separa. 
tion does not arise, 

I have said nothing as to the production from fused salt of 
chlorine and sodium (and caustic soda from the latter by the action 
of water), because the mechanical difficulties of constructirg an 
apparatus capable of withstanding the attack of sodium chloride 
at a red heat have hitherto proved of the most formidable king 
and although gallantly encountered both in this country and abroad 
have, as far as I know, not yet been overcome. It is enough to say 
here that any process of the sort will always be handicapped by two 
circumstances—(1) the necessity for supplying energy in some form 
to keep the electrolyte fused, and (2) the waste cccasioned by the 
need of expending energy sufficient to win sodium itself instead of 
caustic soda, that balance of energy being wasted as heat when the 
sodium is brought into contact with water for the production of 
caustic, 

Any review of the subject of the electrolytic production cf 
alkali and bleach would be imperfect without a section devoted to 
the consideration of the merits of the plan of manufacturing 
caustic a in place of caustic soda. Suppose it be conceded to 
those who deny that the formation of caustic soda electrolytically 
is likely to be profitable, that the prospects of success are not 
altogether assured, it may at least be possible to contend that a 
better fate attends the manufacture of caustic potash. Happening 
as it does that potassium is less widely and abundantly distri! uted 
in the earth’s crust than is sodium, and that certain compounds of 
potassium cannot be industrially replaced by sodium, it follows 
that the price of potassium salts is higher than that of correspond- 
ing sodium salts, and is likely to continue so, Gunpowder is stil] 
a primary necessity of civilisation, or perhaps one should say a 
standing need of peoples not yet initiated in the mysterious charms 
of smokeless explosives, and its manufacture is carried out on a 
large scale. Again, it is clear that a period of national rejoicing 
cannot be celebrated in a convincing manner without the aid of 
the artist in pyrotechny. To what sorry plight would both be 
reduced if denied the use of potassium nitrate and chlorate’! In 
all seriousness there are many considerable manufactures—of 
which the preparation of soft soap and of oxalic acid may be men- 
tioned—in which the use of potash as distinct from soda is a sin 
quad non. Now with a valuable raw material such as potassium 
chloride, the cost of the energy and labour impressed upon it isa 
smaller fraction of the whole cost of the finished product than is 
that of the energy and labour spent upon a cheaper material, ¢ 1) , 
sodium chloride. Losses of the raw material at any stage of its 
conversion ny have a greater monetary significance, and 
& process operating cleanly and in a manner economical of the 
material handled will have an advantage which may outweigh any 
extra expenditure of energy. An estimate similar to those already 
quoted is available for the case in which potassium chloride instead 
of sodium chloride is electrolysed. Using the same data as before, 
and assuming a theoretical current efficiency and a voltage of 4 volts, 
one electrical horse power gear would produce from 44 tons of potas- 
sium chloride and 3 ‘2 tons of lime, 3 °3 tons of KOH, and 5 °2 tons of 
chloride of lime. The cost of the power is £8 153., that of the potas- 
sium chloride at £7 per ton is £31, and that of lime, £283 , while 
the value of the products, reckoning caustic potash at £26 per ton, 
and chloride of lime at £6 15s., is £86 and £35 respectively, repre- 
senting a gain of £79 on an expenditure of £42. Of this expendi- 
ture the fraction which has to be incurred in buying raw materials 
by any process whatever is }, so that it is obvious at a glance that 
economy of raw material is of greater importance than is cheapness 
of handling. ‘Translating these figures into something which is 
not beyond practical attainment, 7.e., assuming a current efficiency 
of 80 per cent., and using as before a voltage of four volts, an 
expenditure for raw materials and power of £35 would yield pro- 
ducts representing a gain in value of £62. Of the expenditure, 
the fraction representing the cost of the raw materials is }, so that 
the position is almost as favourable as when the theoretical current 
efficiency is assumed, 

Perhaps the most promising of all processes for preparing by 
electrolysis one of the products of the alkali trade is that for the 
manufacture of potassium chlorate. The apparent simplicity of the 
requisite reactions is most enticing. On electrolysing a solution of 
potassium chloride, caustic potash and chlorine are to be expected 
as the first products, If, then, no attempt be made to separate 
these products, but, on the contrary, the cell be provided with a 
good agitator, they will unite to form potassium hypochlori‘e if 
the solution be cold, and potassium chlorate if it be hot, according 
to the equation, 

6KOH + 6Cl = KCIO, + 5KCl + 3H,0, 

® of the total potassium concerned in the reaction reverting to the 
condition of chloride. It must not be supposed that this reversion 
represents an avoidable waste; the chlorine, which, for clearness 
of argument, may be regarded as liberated in the first stage of the 
electrolysis, is fully represented by oxygen in the ultimate product, 
otassium chlorate. In existing chemical processes the reaction 

vetween chlorine and an alkaline substance is carried out with 

lime instead of potash, and potassium chlorate is prepared by 


double decomposition of the resulting calcium chlorate 
with potassium chloride. Therefore, under these condi 
tions, § of the chlorine is actually run away as calcium 


chloride—another example of the typical defect of most chemical 
processes, viz., the production of a large quantity of almost worth- 
less bye-product. It is difficult to say how far the manufacture of 
potassium chlorate by electrolytic means is carried on at the pre- 
sent time. Somewhat florid accounts occasionally reach us from 
the Continent and the United States, but thoroughly reliable 
information cannot be readily obtained. The manufacture has 
either failed to attract attention in this country, or possibly is 
being quietly pursued with a profit which would shrink if com- 
peting makers were aware of its successful working. 

There are certain general considerations on which it may not be 
superfluous to insist in summing up the present position of the 
manufacture of alkali and bleach by chemical methods and by 
electrolysis, In the first place, it is customary and necessary to 
state the current efficiency of a process, that is, the output of the 
desired product as compared with that calculated from the ampere 
hours. This is desirable, because the efficiency of the cell in 
keeping separate the products of electrolysis and of allowing of 
their isolation ina marketable form is thus ascertained, irrespective 
of all question of internal resistance. But the efficiency thus 
stated is not the energy efficiency of the cell. A cell with a given 
current efficiency may os working ata pressure of three, four, five, 
or six volts, and the energy efficiency of the last will be just half 
that of the first, in spite of an identical current efficiency. ‘The 
total number of heat units represented by the conversion of agiven 
raw material into given products under known conditions can be 
computed from existing thermo-chemical data with a fair degree 
of precision ; the total number of units of electrical energy passing 
with a known current at a known voltage can be stated with 
accuracy; the number of units of electrical quantity concerned wit 
the fulfilment of a given reaction is also known; the minimum 
voltage which will accomplish the decomposition can therefore be 
calculated fairly closely. Tus when sodium chloride in solution 
is converted into gaseous chlorine and caustic soda in solution, 
about 53 Cal. are required for a gram equivalent of NaCl. The 
smallest pressure at which electrolysis can be effected is therefore 





Dec. 25, 1896. 


2-3 volts. But the lowest voltage yet claimed for any process pro- 
ducing caustic soda and chlorine is 4 volts, whence we see that an 
electrolytie method needing this voltage and having a current effi- 
ciency of 80 per cent. has an energy efficiency of only 46 per cent. 
| do not say that full efficiency can be readily attained, but I do 
siy, without hesitation, that it is above all things requisite to keep 
the calculated limit steadily before ns both in judging or compar 
ing processes, and in seeking to devise improvements on such 
methods as exist. It is well to realise—and a considerable amount 
of iteration in enforcing it may consequently be pardoned—that 
there is a margin of some 50 percent. at the disposal of the electro- 
chemist intent on improving extant processes for the industrial 
decomposition of common salt. This possibility has been over- 
looked or intentionally ignored by those concerned with the ex- 
ploitation of certain processes, and not unnaturally anxious to put 
the most favourable construction possible on the performance of 
their pet cell, but the attitude of mind thus induced is about as 
reasonable as that of the copper smelter who prefers the old and 
inaccurate Cornish dry assay to exact modern methods of analysis, 
because the former deals lightly with the imperfections of the 
smelting process, not to mention his own technical shortcomings. 

A precise quantitative comparison of the merits of the chemical 
and electrolytical methods of preparing alkali and bleach, is 
obviously impossible at the age 9 time ; were it possible, every 
maker would be using one or the other, and the raison d'étre of this 
paper would disappear, But it is practicable to sum up the weak 
and strong points of the two processes in a qualitative sense. The 
electrolytic process is direct, cleanly, economical of labour, free 
from worthless bye-products, Per contra, its units of plant are 
small, troublesome, costly and quickly deteriorated by use. 

The chemical process can provide a large output with compara- 
tively few units of plant, of, on the whole, simple construction 
and of large size; repairs, though heavy, are not numerous, nor 
have they to be applied to-a vast number of small apparatus. On 
the other hand, much arduous and fairly skilled labour is requisite, 
and bye-products valueless or of negative value are invariable con- 
comitants. 

it is ill work to prophesy. I, for one, decline the un- 
grateful ré/e of a seer, But this may be said: That with the 
advent of tolerably permanent plant, even with the present low 
energy efliciency, electrolytic processes will push existing chemical 
methods bard. When this happens, chemical manufacturers may 
set to work with even greater vigour than heretofore to economise 
and improve, and J, for one, do not think that they have yet come 
totheend of theirtether. In the absence of a vaticinator we must 
be content to await the issue. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions q7 our 
cc rrespondents.) 


THE CONSTRUCTION OF BATTLESHIPS, 





Sir,—Let me congratulate you upon the “Imperial” issue of 
THE ENGINEER of the 18th inst., and express the hope that you 
have printed a much larger edition than usual. Apart from the 
very interesting article on the North-Eastern Railway Works, with 
its wealth of illustrations, the description of the Prince George, as 
an example of the Magnificent class of battleships, will doubtless 
afford much satisfaction to our kindred in the Colonies, and indicate 
to them and to foreigners the determination of this country to pre- 
dominate at sea. In issuing this number, therefore, you are doing 
a public service, as well as affording your readers an insight into 
the multifarious arrangements of a man-of-war. 

There is no structure in which so many applications of science 
enter to fulfil one main purpose as a vessel of this class, and when 
these have to be concentrated in the smallest possible space with 
the minimum of weight, and all arranged to be used under the 
highest possible conditions of danger and excitement, we see that 
the result you show so clearly reflects the greatest credit upon Sir 
William White and all concerned with him in the production of 
these ships. 

You call attention to the squareness of the bilge as a means of 
giving steadiness to this class of ships, and to this may be added 
the effect of the bilge keels in the same direction, the result of 
experiments upon the Repulse, of the Royal Sovereign class. But 
another feature is worthy of remark, and that is, the very light 
scantling of the keel for a vessel of very nearly 15,000 tons—as 
shown by the sketch and description on page 620, and in the com- 
bined section on page 621. The same feature appears in other 
ships by Sir William White, and his predecessor at the Admiralty, 
the proportions being such that they appear to be barely sufficient 
to meet the strains on the ship when she is in the dry dock. This 
lightness of construction is so remarkable in ere with the 
massive proportions of other parts of the ship, and its effect on the 
general structure in case of grounding is so important, that the 
reason for its adoption deserves notice ; especially as it has been 
subjected to the severest test on more than one occasion, In 1892 
the ill-fated Victoria, then weighing 11,000 tons, was steaming 
about 9 knots when she ran upon a shelving shoal, with jagged 
rocks at the point where the bow stopped. About 180ft. 
of her length was on the shoal, and the depth forward when 
she stopped was from 7ft. to 8ft. less than the draught when 
afloat, while at the outer edge of the shoal there was a want of 
water of about 2ft. The ship remained for six days in this condi- 
tion. The blow broke the solid steel stem, and the bottom was 
bulged and driven up where the vessel bore hard on rocks. But 
the injuries were practically limit:d to a length of 60ft. from the 
bow, and to the lower portions of the hull, flat keels, vertical keel, 
garboards, and bottom parts of the transverse frames; but she was 
lightened, taken off, and docked at Malta, where she was speedily 
repaired. Sir William White referred to this before the Institute 
of Naval Architects, and I quote his words from vol. 33 of their 
“Transactions ” :— 

‘' The lessons to be learnt by naval architects from this accident 
are identical with those taught by other accidents to ships built on 
a system similar to the Victoria. They dispose completely of the 
alleged want of sufficient scantlings in ships of war. They alse 
show that it is a true principle of construction to make the outer 
skin and its supporting frames no stronger than is necessary for the 
strains incidental to floating and docking, or for durability. They 
indicate the advantage to be gained from relatively light framing, 
made of a ductile material, and capable of transmitting the shocks 
and strains produced by grounding from the outer bottom to inner 
water-tight plating on platforms, double bottoms, &c. In this 
manner considerable local damage to the outer skin and bottom 
may result in the entry of comparatively small quantities of water 
into the ship, and may make the work of floating her much easier. 
The gain in this connection, of multiplying water-tight partitions, 
need not be dwelt upon ; and it is equally unnecessary to explain 
how vastly superior mild steel has again proved itself to the best 
qualities of iron, when subject to shock, Material, workmanship, 
and structural arrangements have all come well out of this 
ordeal,” J. SINCLAIR FaiRFAXx. 

433, Strand, London, December 21st. 





SUPERHEATED STEAM. 


_ IR,—The results which were given by Mr. B. Donkin in your 
issue of the 11th inst., of experiments with superheated steam, 
will, I think, be read with interest by many, seeing that so much 
attention is now being paid to superheating. The indicated horse- 
power developed by the engine is not given in the tables, but by 
multiplying the weight of water evaporated per square foot of 
heating surface by the number of square feet of heating surface, 
and dividing the product by the weight of steam used per indicated 
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horse-power per hour, I find that the indicated horse-power varies 
from about 450 to 480. At a piston speed of 500ft. per minute, 
this is equivalent to, approximately, 31 bb. to 33 1b, per square inch 
mean pressure, referred to the low-pressure piston ; showing that 
the engine was heavily loaded. This condition of load would be 
opposed to the obtaining of much improvement by superheating, 
as the losses in the engine would be more due to incomplete 
expansion than to cylinder condensation. 

I note that all the steam generated in the boilers passed through 
the superheater, and presume from this that the adjustment of 
the amount of superheat was done by regulation of the fires. If 
this was the case, it would appear that, in consequence of the com- 
paratively small quantity of heat stored in the superheater, the 
fluctuations of temperature were likely to be rapid, and that 
considerable skill would be required to maintain a uniform degree 
of superheat. Perhaps some of your readers who have had 
experience in the use of separately-heated superheaters will give 
some information on this point. 

When the cost of the superheating apparatus, together with 
attendance and depreciation charges, as well as lubrication 
difficulties are reckoned, it would seem to me that the results of 
the experiments show that it is hardly worth while adopting super- 
heating with a heavily-loaded engine, unless at the same time 
the boilers are heavily worked and the heat required for the 
superheater can be obtained from the waste gases leaving the 
boiler. In the latter case both boiler and engine results would be 
improved, and as a consequence a lower degree of superheat 
would give as great a net gain as a higher degree obtained by 
burning separate fuel. 

In the particular engine and boilers ender consideration it would 
seem probable that this method of superheating would have been 
preferable to that adopted, seeing the very low efficiency of the 
boilers ; the evaporation per lb. of coal being only about 41b. of 
water, and the temperature of the gases leaving the boiler being 
somewhat high. Cuas,. Day, 

Prospect Foundry, Bradford, December 14th. 





THE RECENT EARTHQUAKE, 


Sir,—Will you allow me to ask the help of your readers in 
obtaining materials for a memoir on the recent earthquake / 

My object in this memoir is to trace as accurately as possible the 
boundary of the area over which the shock was felt, or the 
accompanying sound heard, and to draw lines on a map through 
all places at which the shock was of approximately the same 
intensity. It would be of great service tc know simply the names 
of a3 many places as possible where the shock was felt, or the 
accompanying sound heard. Still more useful would it be to have 
answers to any of the questions printed below, especially to those 
numbered 5 and 6. I shall be most glad and thankful to receive 
accounts from any places whatever. I may add that no careful 
account, however scanty the information given, can fail to possess 
some value or help in throwing light on the nature and origin of 
the shock, 

(1) Name of the place where the earthquake was observed, 
~ (2) Time at which it was felt, if possible to the nearest minute. 

(3) (a) What was the nature of the shock? (/) Did the shock 
consist of two distinct parts, separated by an interval of a few 
seconds’ (c) Ifso, which part was the stronger, and how long was 
the interval between the two parts ? 

(4) How many seconds did the shock last, not including the 
accompanying sound / 

(5) Was the shock strong enough (a) to make doors, windows, 
fire-irons, crockery, &c., rattle; (J) to cause the chair, &c., on 
which the observer was resting to be perceptibly raised or moved ; 
(c) t>) make the chandeliers, pictures, &c., swing, or to stop 
clocks ? 

(6) (a) Was the shock accompanied by any unusual rumbling 
sound ; and, if so, what did it resemble’ ()) Did the beginning 
of the sound precede, coincide with, or follow, the beginning of 
the shock, and by how many seconds? (c) Did the end of the 
sound precede, coincide with, or follow, the end of the shock, and 
by how many seconds? CHARLES Davison, Se.D., F.G.S. 

373, Gillott-road, Secretary of the British Association 

Birmingham, December 22nd. Seismological Investigation 

Committee. 





HEAVY TRAVELLING CRANES, 


Sir,—I observe in your last week’s issue that a travelling jib 
crane therein illustrated is claimed to be the “‘ largest and heaviest 
in the world.” 

I am surprised that such a statement could possibly appear in 
your pages. This crane is said to be capable of lifting 30 tons at 
17ft. radius—30 tons x 17ft. = 510, and to weigh about 60 tons. 
If you turn back fourteen years ago, to THE ENGINEER of Septem- 
ber 8th, 1882, a crane is there described which lifts 20 tons at 30ft. 
= 600. It weighs over 100 tons, and carries 50 tons of ballast, in 
all 150 tons, 

I have at present on order two cranes which can lift 25 tons at 
35ft. = 875, weight, excluding ballast, 145 tons each, and one crane 
to lift 30 tons at 42ft. = 1260, weight 165 tons. 

You will see that the latter is 2} times the power and weight of 
the crane you describe—which appears to me to be a sort of copy 
of Messrs. Ransomes and Rapier’s design. 

I may add that I have in daily use a locomotive crane which was 
tested to 25 tons at 25ft. radius = 625, weight over 70 tons. Sol 
think the claim put forth in your article is rather absurd. 

Belmont, Uddingston, December 17th. Gro, RUSSELL. 


[We have said ‘‘ one of the heaviest, if not the heaviest,” and we 
wrote with reference to the construction of the crane. There are 
much heavier cranes than those mentioned by Mr. Russell, but of 
different construction, notably one at Messrs, Vickers’ works, 
Sheffield.—Ep. E.] 





THE PROTECTION OF WIRE ROPES. 


Sir,—In your publication of the 11th inst. I notice a paragraph 
referring to the lubrication of wire ropes. I may say that the 
application and adoption of this principle was patented by me 
many years ago, and I should be greatly obliged if you would 
insert the following :—The employment of wire ropes is unques- 
tionably increasing by rapid strides, although many difficulties 
naturally arise, owing to the varied conditions of the work. 
The main object, therefore, to accomplish is the maximum amount 
of work at the minimum cost, and the solution of this problem 
presents more difficulties than would be imagined. The results of 
work done by wire ropes are so entirely conditional, owing to the 
many features there are to consider, such as velocity, friction, 
power transmitted, runner-away, pulleys, &c., and last—but by 
no means least—the important question involving how to protect 
the wires against corrosion and other injurious influences, as a 
large number of wire ropes are rendered werthless entirely owing 
to this ; and it is noteworthy that the keenest corrosion in most 
instances takes place in the internal part of the rope, so that 
inspection is of little or no avail except for the external wires. 
These deleterious effects may be going on rapidly inside the rope, 
whilst the continued coating of grease, &c., on external wires may 
make the rope appear perfectly satisfactory. Now, the question 
is obvious, viz.: What are the causes of many of these detrimental 
effects? Acid saline waters and other destructive agencies are the 
difficulties to contend against in most workings where wire ropes 
are employed ; these waters produce a molecular change in the 
iron or steel, eliminating the nature of the metal, and so rendering 
the wires brittle ; so much for the action of these deleterious 
matters. The next point to deal with relating to the causes of 
this destruction is the construction of the wire rope, which may be 
very variable, such as, in the number of wires, strands, &c., but 
the centre, or main core, as it is commonly termed, is generally 
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composed of a tarred hempen rope or core. This rope, by virtue 
of its absorbent nature, greatly facilitates the injurious effects 
caused by the sulphuric acids and saline waters, as the tar in this 
hempen rope is soon dissolved by the action of these acids, and it 
then becomes a porous body or sponge, and absorbs and holds 
them in contact with the metal. 

It is customary in many mines to coat the ropes with a mixture 
of tar and tallow, but this must be regarded as deleterious, not- 
withstanding it may act as a medium in protecting the wires to a 
certain degree from saline or other moisture ; the acid, however, 
in this compound itself must speedily manifest its damaging « ffect, 
and when once this corrosion begins a wire rope may be practically 
termed unsafe; and, bearing in mind the destruction and loss 
caused by the breaking of a rope, the damage done is in many 
cases infinitely greater than the cost of the rope itself. Does it 
not, therefore, seem imperative that every precautionary measures 
should be taken to prevent these occurrences’ It is, therefore, 
obvious that this corrosion must militate greatly against the work 
done by the rope, as the friction and attrition must be excessive, 
hence the primary considerations are to provide some means 
whereby this destruction is materially lessened, if not entirely 
eradicated. 

Friction also means loss of power, and attrition undue wear 
caused by friction ; it is, therefore, clear that lubrication, together 
with imperviousness to moisture and gases, adhesiveness to the 
metal intended to protect flexibility—so that it may be free from 
tendency to crack when the cable or rope is bent ; these, together 
with sufficient body to withstand and reduce attrition, are the 
elements to be provided. It is with full cognisance of these facts 
that I have deduced from a series of experiments, together with a 
careful study, a remedy which embodies these wants. This remedy 
is being employed by the Hartlepool Ropery Company in the rope 
which it is introducing, and known as Cheesman’s A.C.L. wire 
rope. It is so manufactured that in the process of its formation 
the cores and wires are all thoroughly coated with a composition 
called glissantoline, which is an excellent preservative of iron and 
steel, This fills up the interstices of the rope, and makes it im- 
pervious to the causes of corrosion or rust, such as steam and acid 
waters found in the workings of mines or elsewhere, at the same 
time acting as a constant lubricant to the rope and individual 
wires, thus obtaining greater flexibility, lessened friction, and 
maximum durability of the rope. 

The following tests will doubtless be of interest to your readers :— 
(1) Sample, immersed twelve weeks in solution, one part salt, three 
parts water, unaffected ; (2) sample, ten weeks over steam exhaust ; 
(3) sample, ten weeks in hot water, 40 deg. Fah.; (4) sample, 
twenty-two days’ strong solution sulphuric acid ; (5) sample, 
twenty-two days’ strong solution sulphuric acid at temperature 
130 deg. Cent., or 280 deg. Fah.; (6) sample, twelve weeks in sea- 
water ; (7) sample, seventeen weeks in open air, subject to all 
atmospherical changes ; (8) sample, twelve weeks buried in earth, 
just sufficiently low enough to receive moisture from an overflow 
of water, 140 deg. Fah. twelve hours per day; (9) sample, two 
weeks in strongest solution ammonia. All the above samples were 
totally unaffected. 

In a comparative test an unlubricated rope stood 16,080 bends 
before rupturing, whilst a lubricated rope stood 58,400 bends 
before rupturing, or more than double the other. 

December 22nd, HERBERT CHEESMAN, 





THE HARMAN FEED-WATER HEATER. 


Str,—Concerning the above, perhaps it would interest some of 
your readers to know that I have introduced a similar water 
heater, but the delivery pipe merely runs around the face of the 
tube plate in the smoke-box in our locomotives. It often occurred 
to me that a coil pipe would be a better arrangement, but owing 
to the limited space in the smoke-box I had to give up this idea, 
but in any case the alteration proved very beneficial. This saves 
from 1 lb. to 141b. of coal per mile, and reduces the boiler repairs 
considerably, besides enabling me to enlarge the orifice of the 
exhaust pipe, and hence the emission of sparks from the chimney 
is a thing of the past. We were constantly troubled with fires in 
trains, especially when running cotton, but since this has been 
introduced we have had no fires. I may mention that this arrange- 
ment has been at work now over six years, M. B, 

Morvi, December 3rd. 





SPIRAL TUBES UNDER PRESSURE. 


Str,—If a tube is coiled up in a spiral like a watch spring, the 
section of the tube being kept perfectly circular, and water pressure 
be admitted, will it straighten out or coil up closer, and why does 
it do whatever it does ! QUERIST. 

London, December 21st. 





BRIGHTON AND R. & E. TRAMROAD. 


Str,—In the article of ‘‘The Gales at Brighton,” in your issue 
of the 18th instant, you say, ‘‘ There is little left of the car, we 
hear, that is likely to come in for the construction of a new one.” 
I should like to correct this, as the greater part and the more 
expensive parts of the car are practically uninjured. 

London, December 22nd. R. St. Geo. Moore. 








THE INSTITUTION OF CivIL ENGINEERS.—On Friday last, the 
18th iust., at the Institution of Civil Engineers an excellent 
student’s paper was read by Mr. J. W. Kitchin, the subject being 
‘* The Construction of Wells and Borings, or Tube Wells, and the 
Methods of Easily Procuring Water from them.” The paper 
clearly described in detail the various systems of boring at present 
practised, and in particular the American system of drilling with 
a cable was discussed, An interesting example of how a failure 
might occur in a well, even though great care should be taken in 
sinking it, was shown to impress upon the students the necessity 
of taking every —— to avoid disaster, even though no such 
steps should at the time appear to be necessary. The paper was 
abundantly illustrated by diagrams and drawings, and a good 
show of models illustrating the boring tools commonly used 
was on view. 


Royat METEOROLOGICAL SocieTy.—The monthly meeting of 
this Society was held on Wednesday evening, the 16th instant, at 
the Institution of Civil Engineers, Mr. E. Mawley, F.R.H.S., 
president, in the chair. An interesting paper by Dr. Leigh Canney 
on the ‘‘ Winter Climate of Egypt,” was read by the secretary. 
The climate of Egypt during the winter is influenced by the Libyan 
Desert, by the Mediterranean Sea, and by the extent of cultivated 
land. The author gave the results of a series of observations which 
he had carried on during the past three winters. The observations 
were started with the object of arriving at a comparative know- 
ledge respecting the climates of the various stations now considered 
as health resorts in Egypt, and by a strictly comparable method 
to arrive at the precise differences between the climates of Upper 
and Lower Egypt, all previous observations having failed in this 
respect. The stations at which observations were made were 
Cairo, Helouan, Mena House Hotel, Luxor, Assouan, Valley of the 
Tombs of the Kings, and the crest of the Libyan Hills. As self- 
recording thermometers and hair hygrometers were used at each 
station, valuable data has been obtained on the diurnal variation 
of temperature and humidity. Mr. R. H. Curtis also read a paper 
on an ‘‘ Attempt to Determine the Velocity Equivalents of Wind 
Forces, Estimated by Beaufort’s Scale.” The author has compared 
the anemometric records at Scilly, Fleetwood, Yarmouth, and 
Holyhead, with the wind forces as estimated by the observers at 
the same or adjoining stations, and has by this method obtained a 
satisfactory table of velocity equivalents in miles per hour for the 
estimated forces by Beaufort’s scale. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
jor age tenth in this pon oy a in all ets er by a large 
enve ibly directed writer to hi and stamped, in order 
prey on ay Sorter by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


instructions. 

*,* All letters intended for insertion in Toe Encrverr, or containing 
questions, should be accompamied by the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


R. C. (Skegness.)—So far as we are aware, the lap in all the Great 
Western engines is the same, lin. 

Lenrent.—We cannot undertake the interpretation of Acts of Parliament. 
See Tue Enaineer for November 13th, page 458. z 
T. E. (Childs Hill.—The arrangement shown in your sketch will 
answer very well, but you must provide some means of drawing off 

the condensed steam from the drying cyiinder. 

M. B. — Mitis iron cannot be made in 4 cupola, but only in a 
crucible. The aluminium should be added cautiously to the melted 
iron. Only perfectly soft iron is to be used, and melted by petroleum 
vapour flame. For details refer to any good book on metallurgy. 

G. W.—It is by no means easy to find firms which will take apprentices. 
Your best plan -vill be to write to any of the large firms in the North 
of England or on the Clyde, and state what you want. The boy is too 
young to go into the shops. He ought to attend the Southampton 
Technical School for twelve months. 

READER.—We cannot undertake to design steam engines. The tensile 
stress per square inch of section of the frame should not exceed about 
one ton per square inch. Unless the steel castings are made by a firm 
of the highest reputation, you will be wise to use cast iron. You will 
probably find that to get a sound casting your frames must be so thick 
that the stress will be much less than one ton per square inch. 

. R. (Birmingham.)—Torpedo nets of various patterns are in use. The 

meshes are about 5in. in diameter, and jin. thick; but there is no 
invariable rule. Torpedoes do not travel at anything like 100 knots; 
the highest velocity is about 35 or 36 knots. There is really very little 
information available as to what the net can or cannot do in the way 
of protection. 

Revorr.—About { per cent. waste would be a fair allowance. It ought 
net under any circumstances to exceed 10 per cent. In large towns, 
with best appliances and workmanship, it may be kept down to 5 per 
cent. In your case it is obvious that there is something wrong, and 
that something is getting worse; for beginning with a loss of 5 per 
cent, you have worked up to a loss of 154 percent. It is, of course, 
impossible for us to say where the loss 1s taking place. Possibly a 
steam roller has been breaking joints, if not pipes. 


INQUIRIES. 


a 


GLASS BOTTLE MAKING MACHINERY. 
Str,—Can any of your readers inform me of any books on how 


to make glass bottles, and of any manufacturers of the necessary 
machinery ? FP. 8. 
December 15th. 





COLOURING STEEL PIANO WIRE. 

Sir,—Can any of your readers tell me how to put a durable black or 
blue colour, preferably lustreless, on the surface of steel piano wire 
without employing heat? 1 want something that will stand friction 
better than any “‘enamel” or japanning in the market. G. L. C. 

Essex, December 17th. 


SALT WORKS MACHINERY. 


Sir,— Will some of your readers oblige by supplying the names 
engineers who manufacture machinery for salt works? Cc. 
South Kensington, London, December 21st. 


of 








MEETINGS NEXT WEEK. 
GEoLocists’ AssocIaTION.—Friday, January Ist, 1897, at 8 p.m.: Paper 
to be read, ‘An Outline of the Petrology and Physical History of the 
Alps,” by Professor T. G. Bonney, F.R.S. 








DEATH, 
On the 18th inst., at Clarence House, Renfrew, N.B., Henry C. 
Lownitz, engineer and shipbuilder. 
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COMPLEXITIES OF THE SOUTH WALES COAL QUESTION. 


Tue twenty-fifth year of the South Wales Conciliation 
Board, with its Sliding Scale Agreement, is to be. fittingly 
celebrated by a banquet in Cardiff, which would have 
been held on Monday but for the shadow cast over the 
district by the disaster at Abernant. There will be 
present some who are not members of the Joint Com- 
mittee, and perhaps the more notable fact is that 
invitations have been extended to a number of Miners’ 
Agents, upon whom the smooth working of the system 
so much depends, and who are, outside South Wales, 
regarded askance by the colliery proprietors — possibly 
not without reason. So far as we can recall the circum- 
stances of the coal-mining industry throughout the 
kingdom, the gathering will be unique; and to some of us 
who remember the incessant labour struggles before 
1875, with their consequent disastrous disturbances of 
trade, it not unnaturally appears as a memorable event. 
It is not so much that the lion is lying down with 
the lamb, as that the lamb and the lion have discovered 
common interests and common sympathies. The meta- 
phor need not require illustration, since each party can 
decide to its own satisfaction which used to be the lion 
and which the lamb. 

For one thing, the South Wales arrangement has 
almost entirely—we are aware of some isolated exceptions 
—prevented the incessant and irritating strikes which 
were wont to break out when the ironworks colliers 
received higher wages than the men in the steam coal 
pits, or, as the positions became reversed, the miner in 
the export pits was found to be earning more money than 
his comrade employed in the collieries of Plymouth, or 
Dowlais, or Cyfarthfa. For another thing, the Sliding 
Scale supplied something approximating, if not to a 
scientific method, at least to a trustworthy and periodi- 
cally recurring means of apportioning the colliers’ share 
in the industry, according to selling prices. Under this 
ingenious scheme wages have risen to 47 per cent. above 
the current level, though the present rates, unfortunately 
for all concerned, are only 10 per cent. above those of 
1879. It has been a matter of ‘ give-and-take,” in which 
the colliers say that the coalowners have not had the 
worst of it; but, saving the exceptional incidents before 
referred to—the hauliers’ strike chief among them— 





there has been a general approval on both sides of the 








Sliding Scale—its utility, its impartiality. The only 
objection which comes from the workmen is that the 
plan is defective in some of its details. What the 
colliers call a detail is an official and joint recognition of 
a minimum wage. 

It will be well to bear the’ minimum wage in mind, 
because it has a great deal to do with a settlement of 
the question which coalowners and colliers are just now 
alike considering—the question, namely, of checking what 
is called “‘ undue competition ''—the raising of coal prices, 
and maintaining them on a remunerative basis. The 
hearty alliance between coalowner and collier, an alliance 
which can claim seventeen out of the twenty-five years now 
to be commemorated, has been created by a more or less 
nice adjustment of the interests of both. If we have to 
use a phrase that savours of co-operation it cannot be 
helped, for the Sliding Scale Agreement is clearly based 
upon a co-operative principl>. “I sell at so much,” 
says the employer to the miner, ‘‘and your wages are 
governed by the price I get.” That was all right so long 
as both parties in the South Wales and Monmouthshire 
coalfield were agreed; and they have been hitherto the 
parties mainly interested. But then come altered condi- 
tions, for altered conditions are threatened, which make 
thoughtful observers ask whether there are not signs of 
an approaching partition of the ways. Everybody 
may by now be presumed to be acquainted with the 
nature of the agitation in South Wales for establish- 
ing a “normal” price, a “standard” price, a “re- 
munerative” price for a. coal that is unquestionably 
valuable, and is alleged to have been “‘ given away.” It 
cannot be forgotten that the workmen started the subject, 
with the munificent offer appended that they would strike 
against any colliery which dared to take contracts, or 
indeed sell coal in any way, at less than the quotations 
ruling in the market of the day. Then followed the 
scheme of Mr. D. A. Thomas, M.P., and then that of the 
Coalowners’ Association, both aiming at the same object, 
either by “ Limitation of the Vend” in the one instance, 
or by “adjusting the output to the demand” in the 
other. There is, however, as we have pointed out before, 
a considerable body of colliery companies which have 
preferred to go on in their own, and perhaps old-fashioned 
way. These producers account for from 25 per cent. to 
30 per cent. of the output, and some of it the best coal. 
These free lances, if the term may be used, had to be 
settled with before an effectual and operative agreement 
could be arrived at in regard to restraint of output, so as 
to circumvent the ‘‘ undue competitor,” and at the same 
time obtain a higher price from the common purchaser. 
The obstacles in the way of an arrangement between the 
Associated Coalowners and those who were non-associated 
have, as regards the first part of the business, been 
removed. We will not say that it is another illustration 
of the lion and the lamb, for the non-associated coal- 
owner is distinctly not a lamb, even if the members of 
the Coalowners’ Association could be described as lions. 

What has happened is that the Freighters’ Associa- 
tion, which comprises the colliery firms unconnected 
with the organised coalmasters, has been in conference 
with a specially-constructed committee of the Coalowners’ 
Association. It has held meetings this week, and tho- 
roughly discussed the projects for the limitation of out- 
put. It has committed itself so far to no definite plan ; 
but it has expressed its sympathy—as what producer 
would not ?—with the proposition that Welsh coal prices 
ought to rule much higher than they are now, and ought, 
somehow or other, to be kept up to the higher pitch. No 
conclusion has yet been arrived at as to how the market 
is first of all to be inflated, or how the inflation is to 
be sustained. When it comes to the crucial point as to 
what mines are to set the example of “ shutting down” 
for so many days a week, there may be a repetition of 
the situation, during the depression in the Lancashire 
cotton district, when a Bolton meeting unanimously 
resolved that Burnley and Blackburn should be requested 
to temporarily close their mills. 

The curious circumstance about the business, however, 
is that one factor in the calculation appears to be over- 
looked by the framers of the “ restriction of output” 
scheme, as well as by the non-associated coalowners who 
are represented in the Freighters’ Association. Of course 
there is the retort the shipowning, the engineering, and 
a number of other industries might make. They are 
already saying that the proposed action of the Welsh 
coalowners could be legally construed into a conspiracy 
in restraint of trade. But that is not so material a point 
as the other. In the plan for limiting the output the 
colliers are altogether ignored, except that one of its 
clauses demands that the men shall sign an acceptance of 
the Sliding Scale for a period of two years, which would 
work out practically three years from now. The colliers’ 
primary condition of acquiescence in an artificial regula- 
tion of the supply, even in the scheme they put forward 
first of all, was the minimum wage. Sir William Lewis 
has told them that the determination of a minimum 
wage is impracticable. When it is a matter of curtailing 
the output of the collieries until prices shall have risen 
to 12s. per ton, it gives the collier an opportunity, if not 
a justification, for saying that he must have a minimum, 
a “living” wage, while the experiment is being tried. 
The Welsh collier has a temper which will not brook ex- 
clusion from an entirely new system of things, which he 
really first proposed, for the advantage, as he thought, of 
master and man in equal degree. 


THE CRYSTAL PALACE. 


AN energetic attempt is, we understand, being made to 
put the Crystal Palace on a satisfactory financial footing ; 
whether the attempt will be made in the right. way or not 
we are quite unable to say. A meeting was held a few 
days ago at Sydenham. There was a good deal said very 
much to the point, but the proceedings ended only in a re- 
solution to the effect that more season tickets ought to be 
purchased. Mr. G. T. Rait, chairman of the Crystal 
Palace Company, made a little speech on Friday at the 





Palace, in which he referred to the Exhibition to be held 
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next year, and said much that was cheerful and pleasant 
t> hear. But we cannot find that anyone recognises the 
importance of the disability under which the Palace 
labours, or manifests a proper appreciation of the difficul- 
ties with which it has to contend. 

The history of the Palace is simple. Most 
of our readers are no doubt aware that when the 
Exhibition Building of 1851 came to be dismantled, 
many schemes were proposed for utilising it. Finally, 
it found its way to Sydenham; and it was much en- 
larged, and in many ways improved. During the period 
of ten years or so succeeding 1851, there was set on foot 
in this country, a propaganda for the cultivation of *‘ The 
People.” The theory was, that pleasure and instruction 
should be combined. The Crystal Palace was to be a 
great centre of art, literature, and science, and no money 
was spared in carrying out this idea. It is beyond all 
question that what was done at that time was very well 
done indeed ; and the Crystal Palace is now full of instruce- 
tion from one end to the other. It was held that The 
People would never tire of going to the Palace simply to 
see its contents and to hear good music. On that basis 
calculations of profit were made. But after the first 
novelty had worn off, it was found that the visitors to the 
Palace became very few, while the expenses of mainten- 
ance remained enormous ; and so it came to pass that the 
didactic element was allowed to fall into the background, 
and that special amusements had to be introduced unless 
the Palace was to be closed. Thepromoters of the Crystal 
Palace in its original form would, if they were alive, nodoubt 
be shocked to find a theatre, conjurers, rope dancers, per- 
forming elephants, and acrobats firmly installed within it. 
The Palace had to be made “ popular,” or perish for lack 
of funds. I did not possess anything like the requisite 
attractions in itself. Under the new system a fairamount 
of success has been attained. The Palace has aconsider- 
able income; but the expenses inseparable from such a 
structure are very great. For example, no less than 
£5000 has recently been spent in painting the centre 
transept externaily. At every side there is—and there 
must be—a leakage of money. The deterioration can 
only be compared with that of a ship; and yet, notwith- 
standing all this, the Crystal Palace earns a moderate 
profit. It is extremely popular in one sense—it has 
come to be regarded almost as a national possession ; 
and we fully believe that it could be made fairly success- 
ful financially if only due consideration were shown for 
the convenience of the public. 

The great drawback to the Palace is its inaccessibility. 
It has been built on a hill, and the fact has been almost 
ruinous. The neighbourhood of the Palace has been 
socially descending for many years; house property has 
diminished in value; and this mainly because hills 
do not suit suburban residents. The City man does not 
like a breathless climb to the railway station every morn- 
ing, or from it every evening. No one likes to live per- 
manently in a house so situated that one cannot walk a 
hundred yards from home without either ascending or 
descending a steep hill. The shopkeepers declare that 
their horses and ponies cannot stand the work of distri- 
buting commodities. We need not pursue the subject 
into detail. It is enough to say that the neighbourhood 
of the Palace is not popular. The result is, of course, 
that the season-ticket holders are few. But this is very 
far from being all. If regular visitors cannot be had 
in the neighbourhood, they ought to be drawn from the 
Metropolis, and this cannot be done because of the diffi- 
culties in the way of getting access to the Palace. 

There is, of course, no omnibus or tramway service 
because of the hills. There are two railways, the London, 
Brighton, and South Coast, and the London, Chatham, 
and Dover. The latter is the high-level line, which 
ostensibly puts its passengers into the Palace. Trains run 
from Ludgate-hill and Victoria, and by whichever route 
the visitor travels he is sure to regret that he did 
not select the other. A very heavy incline has to 
be surmounted all the way from New Cross to the 
Palace, making considerable demands on the locomo- 
tives; and the visitor arrived in the Sydenham terminus 
finds that he has a by no means trivial flight of stairs to 
ascend. The train service from London Bridge and 
Victoria to the Palace by the low-level line is much 
better, but the visitor has to ascend from the railway 
platform a height of not less than 170ft. Four steep 
flights of stairs have to be surmounted, and there is a 
long steep ascent through a glass covered way, which, 
owing to the draught up it, is often very cold. All 
this could be remedied if the Palace Company would 
take the bull by the horns, and provide proper means 
for transporting the railway passenger to the Palace. 
Take, for example, the high-level station. At a very 
moderate outlay it would be possible to drive a tunnel 
from the platform level into the Palace. Let a couple of 
hydraulic lifts, such as are used at Liverpool in connection 
with the Mersey Railway, be provided in the Palace, and 
so save the visitor all climbing of every kind. It would 
be more costly, but in no way ruinous, to drive a tunnel 
through the Palace grounds from the low-level station, 
similar to that which connects South Kensington 
Station, on the Metropolitan Railway, with the Imperial 
Institute, and to put at the Palace end a couple of lifts, 
for the use of which a charge of a penny-—or even of a 
halfpenny—might be made. If this were considered too 
expensive a scheme, a line of rope-driven railway, with 
suitable cars, might easily be made from the low-level 
entrance to the Palace to the central transept. We 
believe that schemes have before now been submitted to 
the directors at various times for something of this kind, 

and always rejected, either on the ground that they were 
not esthetic or that they would cost too much. We feel 
certain that a change in policy in this respect is impera- 
tive. It is useless to attack the railway companies. They 
have done and continue to do about all they can do under 
existing arrangements, but it is easy to see that if the 
traflic to the Palace was augmented they might find it 


very 


importance of ready access to the Palace, regarded as a 
place of amusement; but no one who has had the least 
experience in managing exhibitions will question the 
soundness of our arguments or the force of our con- 
tention. 

It would be premature to say much concerning the Ex- 
hibition to be held next year. There are unlimited oppor- 
tunities for making it attractive. The sixty years which 
have all but elapsed since her Majesty came to the throne 
represent the most remarkable advance in the arts and 
sciences known to mankind ; and a detailed representative 
exhibition of the social and mechanical life of the years 
1837 and 1897 cannot fail to be striking and effective in 
the highest degree. Evenif it were confined tothe means 
of locomotion alone, the Palace might almost be filled with 
exhibits. We may avail ourselves of this opportunity for 
making a suggestion. Much has been written lately in 
our correspondence columns about a railway museum. 
We may for the moment leave the proposals of our corre- 
spondents for possible future discussion. The directors 
of the Crystal Palace will do well if they can make 
arrangements for the formation of a permanent railway 
museum. They have plenty of room available. South 
Kensington has been proposed, but costly buildings 
would have to be constructed to receive locomotives and 
carriages and signals, and a host of relics for the most 
part of considerable dimensions. The Crystal Palace 
Exhibition of 1897 will no doubt bring together relics 
from all parts of the country, and, it is to be hoped, from 
the Continent and the United States. It will be matter 
for regretif all these should be dispersed again, and we trust 
that arrangements may be made to retain a thoroughly 
representative selection from the number, and so to 
establish a permanent musem, not a railway museum 
alone, but of the means of locomotion available when 
her Majesty began to reign. 
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THE DAVY-FARADAY LABORATORY. 


THe Prince of Wales opened on Tuesday an institution 
which will be regarded by many as a wholesome check to 








German superiority, and although we personally have never 
considered that England was so far behind the Fatherland in 
scientific advancement as some people would have us believe, 
yet we cannot but feel glad that an institution of such im- 
portance marks the termination of the present year, a year in 
which there has been more outcry against the ‘‘ backward- 
ness ’’ of England than in any previous time. We refer, of 
course, to the new laboratory adjoining the Royal Institute 
in Albemarle-street, the munificent gift of Dr. Ludwig Mond, 
the well-known chemical manufacturer, who has not only 
presented and equipped it, but very handsomely endowed it. 
The laboratory is intended essentially for the study of 
chemistry and physics, but provision has also been made for 
the conducting of metallurgical experiments. The Davy- 
Faraday Laboratory is, it must be understood, not an institu- 
tion for the training of students, but for the investigation of 
chemical and physical problems by learned operators, to whom 
free use of all the apparatus and advantages provided will be 
allowed. The gentlemen chosen for the direction of the 
institute are Lord Rayleigh and Professor Dewar, and it is 
impossible that a better selection could have been made. 
Mr. Robert Mond, eldest son of the founder, has been 
appointed honorary secretary ; there will also be a staff of 
competent assistants. Under such capable direction it is 
more than possible that there will emanate from the new 
institute such great work as may remove, even from the minds 
of the most confirmed pessimists, the reproach which, accord- 
ing to them, English science at present labours under. We 
sincerely hope and trust this may be so, and that if English 
investigators have not lately maintained as fully as could be 
desired their place in the advancement of knowledge, that 
such work may be done in the Davy-Faraday Laboratory as 
shall raise our country higher than ever in the appreciation 
of the scientific world. 
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Aluminium : Its History, Occurrence, Properties, Metallurgy, 
and Applications. By J. W. Ricuarps, Ph.D. Third 
Edition, Revised and Enlarged. Large Svo., pp. 666, with 
66 Illustrations. Philadelphia: H. C. Band and Co. 
London : Sampson, Low, Marston, and Co. 1896. 


NEgaRLy ten years ago we had the opportunity of noticing 
the first edition of this work ; at which time the whole of 
the technical information concerning aluminium and its 
production could be easily contained in a small volume of 
about 300 pages, the only process then available for its pro- 
duction being that developed by the late H. Sainte Claire 
Deville, founded upon the use of sodium as a reducing 
agent; and the metal, although its properties had been 
tolerably fully studied, was restricted in use owing to the 
high price, then nearly that of silver. Since that date 
very great advances have been made—at first in the 
improvement of the Deville process by Webster and 
Castner, and the use of fluoride ores by Netto, which 
gave a purer metal, with a considerable reduction in cost, 
due more particularly to the cheapening of the reducing 
agent, sodium. These improvements, however, had not 
been long in operation when their economic significance 
was destroyed by the introduction of methods of electro- 
lytic reduction, with which the names of Hall, Minet, and 
Héroult are prominently associated. This change, which 
practically amounts to the substitution of mechanical for 
chemical means of reduction, has added largely to the 
industrial uses of the metal, and great activity is every- 
where shown in finding new applications for the ever- 
increasing supply. This altered condition of things is 
well seen in the new edition of Dr. Richards’ book, which 
is not merely an enlargement of its predecessors, but 
has been completely remodelled, and in its present form 
appears as a systematic monograph, in which all that is 
likely to be of practical value, both as regards the produc- 
tion of the metal and its uses, is to be found. In the first 
chapter the history of Wéhler and Deville’s early experi- 





followed by notices of the later researches and develop. 
ments, arranged as nearly as possible in regular order, 
together with statistics and estimates of production up 
to the beginning of last year, when the annual yield wag 


estimated at about 2000 tons, or double that of 1895. [py 
the latter year the production was divided between 
France, the United States, and Switzerland, in the pro- 
portion of about 1:0: 8:2: 6:0. The second chapter, on 
the ‘ Occurrence of Aluminium Compounds,” contains 
much interesting information about the Bauxite deposits 
in the Southern States ; but most of the European local}. 
ties are rather scantily noticed, and the names of well- 
known places are not always correctly given; but in the 
more special subjects of the work, namely, the physical 
and chemical properties in Chapter IV., no such 
blemishes are observable, the information being very full 
and carefully selected. In the chapter on the properties 
of aluminium compounds, on page 109, we find a state. 
ment that ‘as an acid it (aluminium) forms compounds 
analogous to ferric and chromic acids,” supported by a 
comparison of the composition and form of iron-spinel, 
(ferrous aluminate) with magnetite and chromic iron ore, 
which are said to be ferrous ferrate and chromate instead 
of ferrite and chromite. The slip is evidently due to 
confounding popular mineralogical names with these 
systematic chemical terms, but it seems rather an odd 
one for an experienced writer to make. Chapter VJ, 
treats of the preparation of aluminium compounds for 
reduction under the four heads of alumina, aluminiun 
chloride and aluminium-sodium chloride, aluminium 
fluoride and aluminium-sodium fluoride, and aluminium 
sulphide. Here, as in the earlier part of the volume, 
the historic method is adopted, starting with Deville’s 
original process at Salindres. The subsequent modifica- 
tions, and those of Webster, Castner, and others are noticed 
in due order, down to the latest attempts in the production 
of aluminium sulphide, the references to the literature, 
and especially to the patents—which seem to be almost 
innumerable—being very fully given. Chapter VII. de- 
scribes the manufacture of sodium—a matter of less 
interest than it was ten years ago. As a preliminary to 
the description of the actual reduction processes, the 
author gives in Chapter VIII. a very full and clear ex- 
position of the thermo-chemical principles involved in the 
formation and dissociation of aluminium compounds, 
which has not, we believe, been so completely done in 
any previous publication. The reduction processes are 
noticed under the different categories of sodium reduction, 
electro-thermal, and electrolytic methods, with further 
divisions into those producing alloys and pure metal ; the 
Hall process, as practised in the neighbourhood of Pitts- 
burgh and the new works at Niagara, being specially 
described. The latter establishment was not, however, 
in work at the time the book went to press, the fact of 
its having started being mentioned in a foot-note. 

Chapter XIII., on “ Working in Aluminium,” contains 
full descriptions of the precautions to be taken in manu- 
facturing aluminium objects, whether by casting, rolling, 
spinning, or other shaping methods. One of the principal 
drawbacks to its use—namely, the want of a satisfactory 
means of soldering—is said to have been overcome by 
the author's father, Mr. Joseph Richards, of the Delaware 
Metal Refinery, Philadelphia, who uses acomposition which 
is practically Sn, Zn,, containing 71 per cent. of tin, and is 
made by melting together 29 parts of tin, 1 of phosphor 
tin, 11 of zinc, and 1 of aluminium. This fuses easily at 
a heat attainable with a copper or iron bolt, and is 
equally efficacious in uniting aluminium to copper, brass, 
German silver, or cast iron, if the surfaces are previously 
prepared by tinning. Very considerable success has now 
been attained in casting aluminium in sand, a small 
amount of copper being added to reduce the shrinkage. 
Full-sized baths, or, as they are called in America, bath 
tubs, 6ft. long, 2ft. wide and deep, with a roll rim, and 
only jin. thick, weighing 140 lb. complete, are among 
the most remarkable achievements in this direction. 
Aluminium alloys and their application, both in direct 
uses and as *‘ physic” in steel works and foundries, are 
considered at length in Chapters XIV. to XVI., covering 
rather more than 100 pages, while the final chapter X VII. 
gives directions for the determination of aluminium in 
alloys, and a complete analysis of the metal—a branch 
of analytical chemistry in which very considerable ad- 
vances have been made of late years. Taken as a whole, 
the book is a very valuable contribution to metallurgical 
literature, and one that is likely to satisfy all reasonable 
demands of the aluminium specialist for some consider- 
able time to come. 


Von Dr. H. Lorenz. Medium 


Neuere Kiihlmaschinen. 
Munich: R. Older- 


8vo., pp. 219, with 131 illustrations. 
bourg. 1896. 


Tuts is a handy little treatise on the construction and 
uses of refrigerating machinery and intended for the use of 
those who, without desiring to go into the theoretical 
principles, may wish to have some knowledge of the lead- 
ing mechanical principles involved in the design and work- 
ingofsuch machines. Theauthor, whois aprofesgor at the 
University of Halle, and alarge contributor to our young, 
but active technical contemporary, the Zeitschrift fiir der 
Gesammte Kélte Industric, has therefore, in the introduc- 
tory chapter on the theory of refrigeration by the eva- 
poration of liquefied gases, avoided mathematical 
analysis, the necessary physical data for the substances 
generally used, ammonia, carbon, and sulphur dioxide, 
being given in numerical tables, by which their rela- 
tive suitability and the conditions governing their 
application are all very clearly shown. The second 
chapter, on the construction of compressors, gives the 
peculiarities of design necessitated by the different 
behaviour of the three kinds of fluids, namely, medium 
cylinder volume and working pressure for ammonia, 
small volume and high pressure for carbon dioxide, and 
large volume and low pressure for sulphur dioxide ; the modi- 








worth while to run express trains and to keep the road 
clear for them. It may be said that we exaggerate the 





ments is given from the original descriptions, these being 
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each kind of machine being shown in clear and good sized 
figures,and a short notice is given of the method of taking | 
indicator diagrams from compressors and interpreting their | 
results. Under the title of ‘‘ Apparatus for the Delivery | 
and Reception of Heat,” the different methods of cooling 
the compressed and liquefied gases, and their re-evapora- 
tion, are described in Chapter III., which also includes 
notices of some of the methods of cooling condensed | 
yater by circulation over boards, brushwood, <Xc., | 
now so much used in place of the older cooling pond. 
The actual methods of refrigeration by the circulation of | 
cooled fluids and air form the subjects of Chapters | 
1V. and V., numerous examples of the application of 
both systems in dairies, breweries, provision stores, Xc., 
being given. The production of ice in the different 
forms of blocks and slabs is noticed in Chapter VL, | 
which also includes a fairly full account of the Poetsch 
freezing process, as applied at Vicq, in the North | 
of France, taken from the long descriptive memoir 
by Messrs. Saclier and Waymel, published at Saint | 
Etienne in 1895, and a short note on the formation | 
and maintenance of natural ice rinks. The seventh and 
last chapter, on the production and application of cold at 
abnormally low temperatures, notices the methods of 
producing intense cold by the successive evaporation of 
fluids of varying volatility, as used by Pictet, Cailletet, | 
Olszewski, and Dewar, and Linde’s method based on | 
| 


Thomson and Joule’s principle, which has lately been 
described by the inventor in our columns. 

The requirements of an elementary book have been 
kept in view throughout, and the author is to be com- 
mended for having excluded from consideration anti- 
quated contrivances, as well as those that have failed 
when practically tried. Upon the latter ground, as well | 
as their being beyond his own personal experience, the | 
author has omitted all reference to the large vertical com- | 
pressors in use in the United States, which, although 
they have been subjected to numerous experimental 
trials, have not found favour in Europe. This seems to | 
be an unnecessary limitation of the subject, as, even 
supposing them to be unsuited to this side of the Atlantic, 
a critical comparison of American and continental 
methods would add considerably to the interest of the 
work. The deficiency is, however, to some extent made 
good by a list of published papers contained in an 
appendix. The omission of titles to the illustrations 
also leads to some confusion, as, for example, in the last 
chapter, where a figure and description several pages in 
length of Professor Dewar’s Royal Institution apparatus 
of 1886 is given without any mention of names, the text 
being so worded as to lead to the inference that Olzewski's 
original apparatus is the subject under consideration. 
This would have been avoided if a specific title had been 
given to the woodcut. These additions, as well as a 
subject index, would appreciably improve the book, 
although without them it is of very considerable merit, 
and one that might, we consider, be usefully translated 
into English. 


A Manual of Hygiene, Sanitation, and Sanitary Engineesing, 
with special reference to Indian Conditions. By J. A. 
Jones, M. Inst. C.E., &c. Printed and published by the 
Superintendent of the Government Press, Madras, 1896. | 

Tue author has placed before the student a very useful | 
manual, containing an immense amount of miscellaneous 
information on matters connected with the subjects | 
specified above. He deals, it is true, chiefly with them | 
only in so far as they affect the duties of officers of 
district and municipal boards in India, but much of the 
information will be of considerable value also to a similar 
class in England. 

Mr. Jones professes to address himself to those engaged 
non-professionally in local and municipal government as 
well as to his own professional brethren, and in his 
endeavour to adapt his manual to these widely different 
classes of readers, he has undoubtedly found himself in 
difficulties through the danger of writing over the heads 
of the one, or of treating his subject in a manner too 
superficial or elementary for the other. 

He introduces his book by telling his readers that | 
‘‘ Public health is one of the most serious concerns of the 
State; Government, in that view, has created district 
and municipal boards, to whom have been confided the 
duties of fighting against and improving those insanitary | 
conditions which prevail wherever men collect in com- | 
munities of greater or less extent. These duties include | 
the construction and maintenance of roads, the cleansing | 
of towns, the laying down of sewers, the distribution of a | 
supply of water, vaccine operations, and, as a sequel, the | 
collection of taxes; also that public morality goes hand | 
in hand with public cleanliness, as does vice with dirt.” 
In this view his manual will appeal to all sorts and con.- | 
ditions of men, if by it he can assist the work and | 
stimulate the workers. | 

In the first chapter on Hygiene the author describes the | 
properties and impurities of air, water, and animal as well 
as some other foods, and deals with the method of detec- 
tion and purification of the same, concluding with an 
interesting and useful section on elementary meteorology. 
The second chapter treats of the Conservancy and Sanita- 
tion of towns and villages as a whole, noting the 
systems adopted for the removal and disposal of waste, 
and stating the sanitary principles which should regulate 
the construction and working of slaughter-houses, dairies, 
and markets; the disposal of dead bodies; the precau- 
tions and measures of conservancy to be adopted at fairs 
and festivals, and the regulations under which certain 
dangerous or offensive trades should be carried on. 
Problems connected with Vital statistics and Vaccination 
are discussed in the next two chapters, which bring the 
reader to the fifth chapter, and the engineer to the more 
congenial subjects of Road construction, Avenues, and 
street lighting, on which some useful information is 
brought together. 

A chapter on Buildings follows, giving notes on the 
chief Indian methods of construction. It is strange that, 


| 





| in dealing 


| the span. 


| described, without undue dogmatism. 


| the manual. 





with the subject from this point of view, 
the author, under the head of ‘ Preservation and Pro- 
tection of Timber,” has omitted all reference to the 
omnipresent, one might say the omniverous, white ant, 
and to the use of a lotion preservative against its 
ravages in the Bombay Presidency, of which aloes and 
arsenic form the chief ingredients. One of the rules 
given for the “ sizes of joists and beams” is misleading, 
as it makes the proper depth a simple fraction of 
Several serviceable plates accompany this 
chapter. 

Water supply and Drainage form the subject of the 


| seventh and eighth chapters, and occupy, as they should, in 
|a work on sanitation and sanitary engineering, the 


largest share of the author’s space. These subjects are 
treated in very valuable detail, and the methcds fairly 
On the vexed 
question of run off from gathering ground, we have a 


| fair representation of the theoretical treatment of this 


uncertain subject ; but in our opinion sufficient stress is 
not laid on the necessity of actual gauging. Under the 
head of ‘‘ Evaporation,” an examination of Ward’s table 
clearly shows that it is merely an approximation, as, 
indeed, the author tells us it is. 

The “ Abstract Particulars of Storage Works” (Bombay) 
omits all mention of the large reservoirs having masonry 
dams constructed in that Presidency; and the informa- 
tion given is by no means up to date, which is further 
accentuated by the total disregard of the large work at 
Tansa, carried out recently by the late Mr. Wm. Clerke, 
M.I.C.E., for the improvement of the water supply of the 


| City of Bombay. 


A helpful chapter on loans, and some serviceable 
notes on Sanitation and Engineering in an Appendix, as 
well as a very necessary Glossary, complete the manual. 

As might be expected from his official position, the 
author has taken his examples largely from the works 
of the Madras Presidency. He has nevertheless drawn 
considerably on the experience obtained elsewhere, and 
has expended much care and labour on his compilation ; 
and though to a casual observer the subjects appear to 
have received rather disjointed treatment, yet on the 
whole he has produced a work valuable to the Indian 
public, and for which the student will feel eminently 
grateful. 

We would rather have been able to speak in some 
manner favourably of the typography of the work, and 
of the execution of the plates; but unfortunately, what- 
ever their original merits, these bear the stamp of ordinary 
Government press-work, and are a blot on the merits of 
We believe that, had the author foreseen 
the coarseness of the lining in the photo-zincographic 
work, he would have elected to use a larger scale in his 
drawings. 


Tables for Constructing Ships’ Lines. By ArcuipaLp Hoaa, 
Naval Architcct. Tyne Printing Works, Newcastle-on- 
Tyne. 1896. 

NAVAL architects, according to the author of this little 

book, have “long felt the need of a ready methed of 

constructing a ship’s line-plan which will give the 
required displacement and longitudinal position of centre 
of buoyancy at the first drawing.’’ There is undoubtedly 
need for a ready method of * hitting off” the form of the 


| hull suited to give the volume of displacement required 


with sufficient nearness to suit all the conditions of design, 
and to obviate the necessity for elaborate corrections after 
the lines have been thoroughly completed. When it is 


| stated, however, that Mr. Hogg’s tables have reference 


only to the construction of a “body plan,” and tha’ the 
other features essential to outlining a vessel’s accurate 
form—the half-breadth plan and the longitudinal elevation, 
or sheer plan—are left out of account, it will be at once 
seen that his methods are only rough at the best. 
Whether the degree of rapidity with which the body plan 
can be constructed by his method is compensation enough 
for such roughness may be doubted. Probably experi- 
enced designers and expert draughtsmen may much 


| prefer to arrive at an approximation to the volume of 


displacement, sufliciently close to serve for estimating 
purposes, by figuring it out on foolscap paper by the use 
of these very coefficients on which Mr. Hogg’s tables are 
based, without laying off body sections at all. The design 
proper can afterwards be undertaken in the usual way in 
all three planes—transverse, longitudinal, and horizontal. 

Mr. Hogg’s process, briefly stated, consists in preparing 
the construction lines for body plan, base line, centre 
line, half breadth lines, load-water line, &c. Suppose 


| the coefficient of fineness of the midship area be 0°9, a 


straight line is drawn from the base at centre—like a rise 
of floor line—the height of rise at half breadth line being 
equal to twice the difference between 0°9 and 1:0 of the 
moulded draught, that is, 0°2 of the draught. This pro- 
vides the designer with the proper midship area enclosed 
by straight lines, and over this he is instructed to draw 
the curved line of section giving the same area. To ensure 
that the curved section is equal in area to the area 
enclosed by the straight lines, he is to “trace the part 
which has been lost above the temporary rise line, and 
apply it to the part which has been added below.” This 
is the modus operandi in the case of each section, corre- 
sponding to the several stations, both abaft and forward 
of midships. The respective, and particular coefficient 
corresponding to the area which each of these should 
have is given in figures in the tables. It appears to us 
that this tracing of the part which has been lost above 
the temporary rise line, and applying it to the part 
which has been added below, whether by “ tracing” is 
meant tracing and judging by the eye through trans- 
parent paper, or by the employment of the planimeter, 
will be found tedious, and unsatisfactory at the best; 
and that even an ordinarily smart draughtsman will 
prefer to aim at the displacement at once by the or- 
dinary though longer methods, without resorting to 
this system of making allowances. An advantage, 
however, attaches to the use of Mr. Hogg’s tables in 











respect of the longitudinal position of the centre of 
buoyancy. This point can be fixed, and worked from— 
whether precisely on or in front or abaft of the mid 
station—by following Mr. Hogg’s method, and using the 
figures given in the tables; and possibly in this respect 
the little book may be found useful by draughtsmen cf 
limited experience, not very sure of their ground, ard 
when the rough results as to hull form do not altogether 
discount the advantage of a ‘‘short-cut” method of 
designing. 
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HENRY C. LOBNITZ. 





Mr. Henry C. Losnirz, for many years head of the well- 
known firm of Lobnitz and Co., engineers and shipbuilders, 
Renfrew, died at his residence, Clarence House, on the 18th 
inst. Mr. Lobnitz. who was in his 65th year, was born in 
Frederica, Denmark, in 1831, and came of an engineering 
stock, several members of his family having held responsible 
posts in connection with the Danish Royal Arsenals for the 
manufacture of guns and small arms. Young Lobnitz early 
showed a bent towards engineering, and quite early in life 
came to London with the object of following the profession 
of his choice in a larger field. He was naturalised as a 
British subject and served with several well-known London 
firms, including that of Messrs. Penn. He was in the employ 
of Mr. Scott Russel at the time the Great Eastern was con- 
structed. As engineer also in one of her Majesty’s ships he 
went through the Crimean War. On again seeking scope for 
his ambition on shore he proceeded to the Clyde, and in 1857 
joined the engineering and shipbuilding firm of James 
Henderson and Son, Ship Dock, Renfrew. Of this firm he 
subsequently became the head, and under the style of Lobnitz 
and Co., Limited, the business has developed—very largely 
under his administration—into one which became known 
throughout the world for its specialitiés in the way of dredg- 
ing plant, and rock-cutting machinery. General shipbuilding 
work has also been very largely undertaken, including a large 
number of steamers for Danish and Swedish owners. Mr. 
Lobnitz had been laid aside from active business for about 
two years past, but his demise, even after the long period of 
enforced absence from business, is keenly felt by large circles 





of business and other friends, 
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THE RUE DE TOLBIAC BRIDGE, PARIS. 
Srvc our first description and general and detail illustra- 
tions of this structure,* it has passed from the merely 
designed and incipient stage to that of completion. Before 
alluding to the interior perspective elevation of one of the 
main spans of the bridge, accompanying the present article, 


a brief recapitulation of ‘the prominent, and,{it may be ‘also 
stated, novel, and peculiar features pertaining to it will probably 
not be without interest to ourreaders. The bridge itself consists 


over each of the four supports, are respectively a centre span 
of 197ft., and two side spans of 167ft. 3in. each. But while 
these dimensions accurately represent the distances between 








* Vol. Ixxvi., page 375. 














END OF MAIN GIRDER, RUE DE TOLBIAC BRIDGE 


of three spans, which, measured from the centre of bearings | ) {men 
ie } ro | the points where they are connected with the main girder, 


the two ‘central piers, and between each cf them and the 
adjacent abutment, they do not correspond by any means 
with the actual lengths of the central and side girders. 
Instead of measuring a few feet more than 197ft., to allow 
for the proper amount of bearing in proportion to the span, 
the central girder is prolonged at each end 39ft. 6in. beyond 
the centre of each of its supporting piers. Consequently, 


to arrive at the real span of the side girders, this projecting 
distance must be deducted from the dimension already 
accorded to'them, which makes their actual unsupported 
length or distance from their bearings on the abutments to 


128ft. In other words, the central girder runs out, clear of 
the supports, two short cantilever arms, to which the free 
extremities of the side girders are attached. With a total 


middle of 32ft. 4in., and the side girders have similarly 
respective dimensions of 128ft. and 23ft. 3in. The bridge 
carries the Rue de Tolbiac over the Orleans Railway near the 
terminal station. Both the central and side girders are 
polygonal in shape, and in point of unsightliness can even 
give odds to some of our own chef d'uvres in that particular 
line. 

Our engravings represent a view of the central span of the 
bridge completed, and awaiting the junction to be made 
between it and one of the side spans, and of a portion of one 
of the free ends to an enlarged scale. The points of junction 
or of articulation, the projecting cantilever arms, the con. 
struction of both the upper and lower flanges, and the genera! 
tout ensemble of the principal part of the structure are very 
well shown, and require but little explanation, although a 
few words may be said with respect to some of their character. 
istics. The flanges or booms, both upper and lower, of the 
main girders consist of a pair of vertical side plates 2ft. in 
depth, with an angle iron 4in. by 4in. by gin. riveted along 
the top and bottom edges of the plates throughout the entire 
length of the booms. To the projecting ribs of these angle irons 
are riveted the light bracing bars which serve to connect trans- 
versely the two side plates forming the boom. The whole 
arrangement virtually assumes the form of two deep built 
up channel irons placed 2ft. apart, and united as already 
described and shown in the engraving. Where necessary, 
additional plates are employed to afford the requisite sectional] 
area, and the junction of the ties and struts in the web with 
the booms is secured by the use of strong gusset pieces, to- 
gether with numerous wrappers and cover plates. 

One feature of these peculiarly-shaped girders is their 

excessive ‘panel length,” which in those belonging to the 
central span—except in the end bay or length—reaches the 
formidable dimension of 40ft., a regular girder bridge in itself. 
The longest diagonal strut—for, with the exception of four, 
all the inclined members of the web are in compression— 
exceeds by about a couple of feet a panel length. These great 
lengths or bays are sub-divided or halved in the lower boom 
by the suspension stirrups which connect the upper apices, 
where the web bars meet, with the middle points of the lower 
panels. Two of these stirrups, one to each main girder, are 
represented in our accompanying illustration, and pass in 
between the channel sides of the boom and project below 
them. This prolongation is necessary to maintain the 
horizontality of the platform and roadway of the bridge, as 
owing to the upward inclination of the last bay of the girder, 
to form the articulation by joining the upper boom, it can no 
longer act as the direct support of the cross girders. It may 
be mentioned that open-braced trough-shaped booms are rarely 
used in this country, Horizontal plates take the place of the 
lattice bracing in the present example, and the greater part of 
the sectional area required is supplied by the horizontal 
plates. If a large portion of the material in the flanges is 
concentrated in deep vertical side plates, the distance 
between the centres of gravity in the booms suffers a corre 
sponding diminution, and so does that important function 
of that distance, viz., the depth. 
The hinge, or articulation cf the central and side girders, is 
effected by means of a steel cylinder resting upon a bed-plate 
fixed to the central girder. Upon the cylinder is placed an 
upper bearing plate, which is gripped by the free ends of the 
side girders, which are fashioned into the form of a kind of a 
hook for the purpose. In addition to hinging or pivoting the 
junction of the main girders, the principle of articulation is 
extended to the connection between the main and the cross 
girders, which are not riveted or bolted to the former in the 
usual orthodox manner. The cross girders take their bearings 
upon pivoted supports attached to the lower booms of the 
main girders, in such a manner that their ends are at liberty 
to move very slightly in their own plane, the amount of their 
motion being regulated by the loads they have to support, and 
the degree of flexure to which they are subjected. An especial! 
advantage claimed for this method of uniting the main and 
cross girders is that it obviates the risk of all deformation and 
distortion to which the main girders are exposed from the 
transference of the loads to them by the cross girders. The 
forces are purely vertical in character, and the bracing 
becomes reduced simply to that required for resisting wind- 
pressure, 








OUTSIDE - CYLINDER PASSENGER ENGINES, 
LONDON AND NORTH-WESTERN RAILWAY. 


Few locomotives have established a better record for them- 
selves than the Lady of the Lake class on the London and 
North-Western Railway. The Lady of the Lake waa 
exhibited in 1862. The Waverley, it will be remembered, 
worked the first West Coast racing trains running through to 
Crewe without astop. For many years they were regularly 
employed in working the Irish limited mail service. They 
have proved themseives very fast and very light on fuel, and 
their reputation has, in short, been so excellent that Mr. 
Webb has deemed it advisable to perpetuate the type, and 
has been rebuilding them by degrees. The first reconstruc- 
tion took place in February last year. The weight in 1862 
was 27 tons, of which the drivers carried 114 tons. The 
diameter of the driving wheels was 7ft. 6in. The rebuilt 
engines have larger boilers, working at 150 1b. pressure, instead 
of 130 1b., and with 3in. tires the driving wheels are 7ft. 9in. 
in diameter. The driving axle, hornblocks, and axle-boxes 
have been increased in size. The cylinders are thicker, and 
@ strong cross stay has been put between the frames 
behind them, and so the weight has been brought up 
to 31 tons 7 ewt., of which 14 tons 5 cwt. are on the driving 
wheels. 

The grate is 4ft. 10in. long by 3ft. 6in., giving an area of 
17 square feet. The heating surface in the fire-box is 94-6 square 
feet, in the tubes 980, total 1074-6 square feet. There are 1£8 
tubes 10ft. lin. long by 1jin. outside diameter. The diameter 
of the boiler barrel is 4ft. in the smallest ring. The driving 
axle bearings are 7}in. diameter by 8in. long. The leading 
and trailing wheels are 3ft. Gin. diameter, total wheel Lase 
15ft. 5in. The cylinders are 16in. by 24in. stroke. The blast 
nozzle is 4fin. diameter. 

In another impression we shall publish a section of these 
engines. We understand from Mr. Webb that their perfoi m- 
ance is admirable. 











LAP-WELDED FERRULES.—Some engineers still prefer the lap- 


welded iron to the machine-made steel boiler-tube ferrule, It may 
be of interest, therefore, to some of our readers to know that we 
have received some samples of welded ferrules from Mr. J. H. Coy, 
Perseverance Works, Lower Trinity-street, Birmingham, which 
appear to be thoroughly well made, Our own experience with iron 





length of 275ft. 6in., the central girder has a depth in the 


ferrules has always been favourable, 
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WOLSELEY AUTO-CAR, 


THE 





Tus car, which was exhibited at the National Show, is in 
the form of a dogcart, the seats being arranged for two 
It has three wheels, the one steering 


people back to back. 
wheel in front being similar to that of a bath chair. 
The framework throughout consists of tubes, renderin 
it very light and yet strong. The engine is arrang 
in the body of the car under the seats, and is entirely 
hidden from view by light wooden panels, which are 
lined with thin sheet iron to prevent the oil soaking into 
the wood. 

The engine works on the well-known Otto cycle, and has 
two cylinders, which are water-jacketed, the water being 
carried in a tank under the front seat. The crank-pins are 
fixed directly into the two fly-wheels, and are case-hardened 
and ground up to fit the hardened steel bushes in the ends 
of the connecting-rods. 

The differential speed gear is of a new and special design, 
particulars of which we may be able to describe in a future 
issue, together with a section of the car. The forward and 
backward motions, and the application of the brake, are all 
worked with one lever, which can be fixed either side of 
the car. 

The firing is effected by an electric spark from a small 
accumulator, which is carried in a box in the front footboard. 
The engine is made in a very substantial manner, and, being 
designed for hard use, has good long bearings, cast steel frame, 
&c., and an aluminium bed-plate. All the bearings are fitted 
with grease lubricators, which will last fora considerable time 
without replenishing. The exhaust discharges on to the 
ground, after assisting to cool the water in the tank. One 
good feature about the car is the handy way in which the 
seats, &c., are arranged to allow of ready examination of 
the motor and gearing. 








AN OLD WEST-COUNTRY CANAL. 


A centuRY ago the West of England, like many other 
parts of the country, became desirous of improving its 
internal communications by means of canals. These had 
proved successful where trade and population were large, and 
it seems to have been assumed, as it was afterwards with rail- 
ways in so many cases, that they would pay equally well 
under different conditions. ,So early as 1769 Brindley sur- 
veyed a line for a canal from Exeter to Uphill, on the Bristol 
Channel. Nothing came of this, but in 1794 the elder 
Rennie planned one from Topsham, on the river Exe below 
Exeter, to Taunton, from whence communication with the 
Bristol Channel could be easily effected through the rivers 
Tone and Parrett. After much delay, however, the first 
portion of the scheme was given up, and the canal commenced 
instead at Tiverton, which was to have been on a branch. 
The Act under which the Grand Western Canal in question 
was made is dated March 24th, 1796, but other Acts were 
obtained in 1811 and 1812, to alter the line of route and to 
increase the tolls. On August 25th, 1814, the canal was 
opened from Tiverton to near the Somersetshire border in 
Holcombe s parish, about ten miles. This portion is 
still in use, and is all on one level; but the traffic, which con- 
sists solely of limestone, is very small. The last three- 
quarters of a mile, however, is choked with weeds, and 
evidently quite neglected. On it is a tunnel about fifty yards 
long, rather resembling a large sewer, being only about 7ft. 
wide and as much high. A strong chain cable still goes 
through it on one side, evidently for the boatmen to pull on 
when passing through. A little way farther towards Taunton 
the waterway entirely ceases at Loudwell Lock, one end of 
which is strongly built up with masonry. An extensive 
quarry close by, now disused, was apparently the goal sought 
for at one time, for the canal got no farther than Loudwell 
for ~*~ twenty years. 

The uncompleted scheme, however, did not pay, and early 
in the thirties a determined effort was made to join the Bridg- 
water and Taunton Canal near the latter town, and so carry 
out the original intention. Funds being scarce, the new 
part was made of smaller dimensions than the old, being 
only 3ft. deep and about 15ft. wide at the water line. This 
change of dimensions is very noticeable, starting from Loud- 
well towards Taunton. For some distance it is a mere dry 
ditch, terminating apparently in a hillside in about half 
a mile, but, on looking about, the canal is discovered 40ft. or 
50ft. below on the other side. No trace exists of how this 
abrupt change: of level was passed, but the deep excavation 
below the hill contained a pair of water-balance lifts when the 
navigation was open. These will be described further on. 
A bridge spans the lower part of the canal where it com- 
mences to widen out for the lifting place, and is a very pic- 
turesque feature, being overgrown with luxuriant vegetation. 














Examination shows that it carries both a footway and a 
waterway, the latter a trench in the stonework for the water 
of a small spring dry in the summer time. A little further 
on the Grand Western Canal passed beneath the road at the 
hamlet of Greenham, but the arch is blocked up with earth 
and invisible on the south side. On the other a small cast 
| iron trough, made in sections bolted together, carries another 
| watercourse or field drain over the canal. It is only 24in. 
| deep by 18in. wide, and rests upon the arch outside the 
parapet. From Greenham, for the next two miles no change 
of level takes place, the canal being variously on a low em- 
bankment across the fields, and in slight cutting. In several 
places its site has been filled in, levelled, and cultivated; in 
others a more or less wet dyke full of reeds and aquatic 
plants marks its course, or a plantation of firs occupies the 
former bed. 
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Arrangement of Side Plates, Cast Iron Aqueduct, Grand 
Western Canal, 1835 


Arriving near the village of Thorne St. Margaret, another 
abrupt disappearance and change of level take place. Here 
was an inclined plane worked by a water balance. A tank 
or caisson to contain one boat was let down into the terminal 
basin on the lower level, a door at one end opened, and the 
boat floated in. Meanwhile, another caisson full of water 
was at the top of the incline, the connecting chain passing 
round a horizontal wheel there. A slight excess of water 
made the top tank run down one set of rails, pulling the other 
one up. Not a vestige of the apparatus now remains, and 
part of the upper canal is occupied by the gardens of Incline 
Cottages, but the rectangular pond at the bottom is quite 
perfect. The vertical rise here would be 50ft. or 60ft., and the 
gradient about 1in 8. From the foot of the incline the canal 
runs for a long way through flat meadows and is but a mere 
ditch, the sides much trampled in by the cattle, which find it a 
convenient drinking place. The road from White Ball to 
Langford Budville crosses over the navigation in the midst of 
these meadows by a stone arch only about 10ft. wide, but 
which accommodates both canal and towing path neverthe- 
less. For about another mile much has been filled up and 
ploughed over, the course being close to the river Tone, on 
the south side of it. Soon after going under the road from 
Rockwell Green to Runnington, a drop of about 20ft. occurs, 
where there used to be lifts, but nothing remains of them. 
For a little way after this the canal is full of water, and free 
from weeds, but is being filled up from the direction of 
Wellington with road scrapings and ashes. For some dis- 
tance on each side of the Wellington and Milverton road no 
signs of the canal remain, but it comes to-light again in a 
beautiful wooded glen. There must be quite enough mud 
and water in it here after wet weather to render the towing 
path a somewhat dangerous promenade on a dark night. A 
remarkably neat and simple little iron footbridge crosses the 
canal in these woods, consisting only of three flat iron bars 
with truss rods below, and a couple of hand rails on each 
side. The public right of way along the canal ceases here, 
but the latter continues to near the hamlet of Poole, and has a 
stone aqueduct over a carriage road in private grounds, fol- 
lowed by the site of another lift. Half a mile farther comes 
about the only piece of engineering remaining in a perfect 
state, in the shape of a cast iron aqueduct over the Tone. 
There are fourteen bottom sections, each about 2ft. Gin. wide, 
bolted together with the flanges inside. On each side are 
eight plates of varying width, but arranged with sloping 
edges so as to support each other, like the wedge-shaped bricks 
ofa flat arch. Their flanges are outside, presenting a smooth 
| surface to the canal, with no projections to be injured by the 
| boats. A towing path runs on each side of the trough, which 

is some 35ft. long by 7ft. wide, and laid in the centre of a 

stone arch over the river. T , bottom of the trough projects 
| considerably below the crown of the arch, and must leave 
| but little headway in flood time ; but the river is not navig- 
| able. Marks of the old water level of the canal remain, 
| showing it to have been 3ft. deep. The iron has not rusted 
| the least, and the trough is as sound and strong as the day 
| it was finished. Cast iron aqueducts originated with Telford, 
| whose splendid work of this kind at Pontycysyllte, over the val- 
| ley of the Dee, near Ruabon, was completed in 1805. Farther 
| on there has been a high lift on the canal close to the Great 
| Western Railway, which goes over the older work. A couple 


land, bring the canal close to Norton Fitzwarren Station on 
the Great Western Railway. A lift of 12ft. or so was near 
here, after which the old navigation continues traceable till it 
joins the Tone at Firepool Bridge in the outskirts of Taunton, 
the total length of the disused portion being about thirteen 
miles. 

The lifts were designed by Mr. James Green, M.I.C.E., of 
Exeter, who made the now abandoned part of the canal in 
1834-6. At each a square chamber of masonry was con- 
structed, with openings to the canal at the lower level, and a 
longitudinal partition about 7ft. thick. The whole rose to 
the level of the upper waters. Upon the partition and 
across the two compartments was a frame of cast iron, 
carrying upon a central longitudinal axle three grooved 
iron wheels 16ft. in diameter. Ratchet gear worked by 
hand was applied to the middle wheel. Over these wheels, 
which were at right angles to the lift wells, ran chains of 
flat links attached to the caissons or lifting tanks. These 
had a door at each end, to let a boat in at the bottom and out 
at the top of the lift. When at the top a screw pressed the 
caisson tightly against the gate of the upper canal, to prevent 
loss of water when the latter and the door of the caisson were 
opened to get the boat out. Another caisson, of course, 
descended simultaneously in the other division of the lift. 
To counteract the varying weight of the lifting chains as the 
caissons rose or fell, other chains were attached to the under 
side of the caissons, coiling and uncoiling themselves at the 
bottom of the lift according to the direction df the motion. 
Mr. Green estimated that his system saved 92 per cent. of the 
water required by locks, whilst the lifts were cheaper to build 
and maintain, and quicker in working. As the canal rises 
262ft., at least thirty locks of the ordinary rise would have 
been needed, instead of seven lifts and one incline. Taking 
the latter as rising 52ft., the lifts averaged 30ft. each, but two 
were of at least 40ft. rise.* No reservoirs were required. 
A number of disused lime kilns exist along this canal. When 
it was made there was much more arable land in the district 
than is now the case, and lime was in great favour as a top- 
dressing or manure. 

Hardly had the unfortunate Grand Western Canal been 
finished when the Bristol and Exeter Railway was sanc- 
tioned—May 19th, 1836, with a branch to Tiverton. On its 
opening the canal traffic began steadily to decline. In 1864 
the Bristol and Exeter purchased the canal under an Act of 
Parliament for £30,000—it cost about £309,500, and three 
years later closed the Taunton and Loudwell section, selling 
the lifting apparatus, and as much of the site as it could. 
The part now open belongs to the Great Western Railway, as 
heirs of the Bristol and Exeter, and a few of the old barges 
may still be seen. They are 26ft. long by 64ft. wide, and 
therefore only just fitted the caissons, which were 283ft. by 
63ft. Ona draught of 27in. they carry eight tons load, and 
were built to be connected closely together in trains, only the 
oo one having a pointed bow, the others being square at 

oth ends. 








BAILEY AND ROBINSON’S COMPENSATING 
“SCAVENGER” WATER GAUGES. 

Two of the most frequent sources of trouble and danger 

with water gauges, especially in these days of high pressures, 

are—first, the breakage of glasses owing to unequal expansion 

of the glass tubes and boiler plate; and, secondly, the jamming 
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SCAVENGER GAUGE 


of the packing rings between the end of the gauge glass and 
the waterway of the gauges. Of these two, the most serious 
in consequences is the latter, and many recent accidents to 
boilers have been distinctly traced to this source. - The 
packing rings have been forced into the orifice in the glass by 





* Excellent engravings and an account of these lifts may | be found in 
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the pressure, causing incorrect indications and resulting in 
callapse of the boiler, often with the worst results. 

Messrs. Bailey and Robinson’s patent compensating 
“Scavenger” water gauge has been introduced with the 
direct object of removing these dangers. It will be seen from 
the accompanying sectional illustration, that the packing 
ring, which may be of rubber or asbestos, is at least fin. from 
the end of the glass, both at top and bottom. The ring 
cannot get beneath the end of the glass, as the pressure tends 
to force away from it. The water gauge is provided with an 
automatic ball valve which shuts off the water should a glass 
break. 

The water gauge has other advantages. The valve spindles 
are fitted with blades, both top and bottom, extending into 
the passages of the water gauge, which at each operation, 
when the valves are opened and shut, clear away any scale or 
obstruction, which would otherwise accumulate and cause a 
false indication of level. 

The blow-off valve has a renewable disc of a patented 
adamantine composition, which makes a perfectly steam- 
tight joint, and resists the action of steam, water, or acid, | 
indefinitely. The disc may be cheaply replaced when worn 
out, thus obviating the necessity of the renewal of entire parts, 
as in the case of ordinary patterns. The gun-metal valve 
seat is also renewable. In addition to being, to all intents 
and purposes, a safety water gauge, it has the advantage of 
being no more expensive than an ordinary type in first cost, 
and much more durable, combining two very desirable 
elements in commercial management, those of safety and 
economy. Its merits may be summarised as follows :— 
(1) Of no more cost than an ordinary water gauge ; (2) no 
danger of broken glasses; (3) the blow-off valve is always 
tight, so that there is no drip; (4) it is unaffected by sedi- 
ment; (5) it gives a true indication of the height of water in 
boiler; (6) has no cocks which require re-grinding ; (7) has 
simple gland stuffing boxes ; (8) easily packed and kept tight. 
It is manufactured by W. H. Bailey and Co., Limited, Albion 
Works, Salford. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Railway train ferryboats.—There are several cases in the United 
States where trains are carried across lakes, straits, or rivers on 
large transfer boats or ferryboats built specially for the purpose. 
The largest of these is at the Carquinery Straits, in California, 
where a steamer 424ft. long and S80ft. wide, with four lines of rails, 
is used. The sketch below shows the Pere Marquette, one of two 
triple-screw transfer boats built for the Lake Michigan service— 
between Ludington and Maintown—of the Flint and Pere Marquette 
Railroad. The vessel is 331ft. long between perpendiculars, 350ft. 
long all over, 56ft. beam ; depth of hull 19ft. 6in. from main deck, 
and 37ft. from upper deck. The hull and decks are of steel, the 
frames and plating extending to the upper deck, and heavy 
stiffening frames of channel iron being placed vertically and hori- 
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secured to the other by an adjustable device. The Worthington 
surface condenser has 1400 square feet of cooling surface, formed 
by 993 brass tubes gin, outside diameter and 8ft. 104in. The 
Worthington air pump—duplex wet-vacuum type—has steam 
cylinders 74in. by 10in., and air cylinders 10}in. by 10in. The circu- 
lating pump has steam cylinders Yin. by 10in., and water cylinders 
l2in, by 10in, The feed is supplied by a pump and injector, 
Steam is supplied by a Watkins marine boiler l4ft. long, 11lft. by 
12ft., with two furnaces 554in. wide, 5ft. high above grates, and 
6ft. 6in. long, opening out into a corrugated flue 39in. diameter 
and 4ft. long. There are 174 fire tubes 3in. diameter and 8hft. 
long, and 48 water tubes 34in, diameter and 13ft. long. The heat- 
ing surface is 2314 square feet. 


Heavy tank locomotivee—On the Louisville division of the 
Pennsylvania lines there is an incline 7012ft. long, with a grade of 
6 per cent., or 1 in 16°66, on which all trains are handled by a 
specially heavy engine, the regular engines ending their trips at 
the top or bottom of the incline. The engine pushes the trains up 
—to prevent runaways, due to broken couplings—and returns at 
the front of the descending trains. It is a tank engine, carried on 
eight wheels, all coupled, the second pair having untlanged tires. A 
modification of the Lechatelier brake is used, the link motion being 
reversed in descending, so that the cylinders draw in air from the 
atmosphere—through a valve in the saddle—-and free it out 
through a Zin. pipe connecting with the valve chests. The boiler 
is set slightly inclined, so as to keep the front ends of the tubes 


submerged. The leading dimensions are as follows :— 
Cylinders .. .. 22in. by 28in. 
Driving wheels. . 4ft. 2in. 
J See ee, ee 15ft. 3in 
Total weight (all availabie for adhesion). . 62°5 tors. 
Journal bearings OY Vise = de te tan Sin. by Shin, 
Distance centre to centre of cylinders 7ft. din. 
Length of connectin 9ft. 10in. 


Te Pee ee 
Stet Swati Pipsetactedt ljin, by 1S8in. 
2jin. by 18in. 
lin, 
Vain. 


Steam ports . 
Exhaust ports .. 
Lap, outside 
Lap, inside 





Lead yyin, 
Travel .. we. x 5in. 
Boiler,diameter .. .. 5ft. 
Boiler, rail to centre line 7ft. Gin. 
Boiler pressure.. .. .. .. 160 Ib. 
Fire-box—Belpaire—depth .. 4ft. 94in. 
Fire-box, length ae, |e 7ft. Olin. 
Fire-box, width at top os 3ft. 1ldin. 
Fire-box, width at bottom .. 3ft. Gin. 
MES ss ks es 27 sq. ft. 
Heating surface, tubes .. 1529 sq. ft 
Heating surface, fire-box 143 ey. ft. 
Heating surface, total... 1672 sq. ft. 
Tubes, 219, diameter outside in. 
Tubes, length .. .. .. . 13ft. 4jin. 
Area of tube opening .. .. .. .. 3°65 sq. ft. 
Ratio of heating surtace to grate area 61°91 to 1. 
Exhaust nozzle, diameter aeatee din, 
Smokestack, diameter .. lft. Sin. 
Rail to top of smokestack 15ft. 
Capacity of tanks - 2000 gallons, 


Capacity of coal MADE. 5 ae cc ee es ee 

Brakes, driving wheel, air brake 
cylinder air brake. 

Steam garbage scow.—The first garbage scow or lighter built on 

the Delehenty system has recently been launched at Elizabeth, 


| 
| 
, driving wheel screw brake, and 

















THE PERE 


zontally across the bull to resist the pressure of ice in winter. 
The bow will be double plated with jin. plates for a distance of 
30ft. from the stern and 3ft. above the load line. The twin pro- 
pelling screws and the rudder are protected from ice by shields of 
forged steel, and an ice-breaking screw is placed in an opening in 
the bow. The railway tracks are on the main deck, and connect 
with the tracks at the landing slips by means of aprons at the 
stern. These two boats are for a freight or goods service, but 
many of the car transfers in use are for regular passenger train 
service, 

A new coasting steamer.—The Ocean Steamship Company has just 
put in service the new passenger steamer La Grande Duchesse, 
which will run between New York and Savanah. She is 404ft. long 
over all, 380ft. long between perpendiculars, 47ft. 9in. beam, and 
37ft. 4in. deep. The stern frame, rudder frame, and shaft brackets, 
are of cast steel. There are two quadruple expansion engines, of 
3500-horse power each, driving twin screws. Steam is supplied by 
eight Babcock and Wilcox water-tube boilers, carrying 225 1b. 
pressure. The boilers are set back to back, in two rows of four 
each, the stokeholds being between the boilers and the sides of 
the ship. Forced draughtis supplied, but the fire-room is open. The 
coal in the bunkers is handled and trimmed by a conveyor, and 
from the bunker door the coal is run to the front of any of the 
boilers in a bucket suspended from an overhead runway. There is 
one very large oval smokestack, and two masts. The anchor wind- 
lass on the forecastle is operated by a two-cylinder vertical engine. 
A steam steering gear is used, and engine-room telegraphs are 
fitted in the large wheel-house and on the poop, the latter for use 
in handling the vessel in approaching the pier, &c. The state 
rooms are handsomely fitted up, and are all equipped with tele- 
phones, which connect with a central exchange station. There is | 
accommodation for 700 passengers. The vessels of this line carry 
large cargoes of cotton on their north bound trips, and there is, 
therefore, extra provision for fire protection, with fire-alarm 
signals to announce in the wheel-house at what part of the ship a 
fire may have broken out. The first-class dining saloon can seat 
125 persons at once. 

A steamboat beam enyine.—The U.S. lighthouse tender Mistletoe 
has had its old walking beam engine replaced by a new one of 
the same type. The vessel is 153ft. long between perpendiculars, 
25ft. lin. beam, and 9ft. deep, with a displacement of 398 tons, 
The paddle wheels are 22ft. 10in. diameter, mounted on a shaft 
1l}in. diameter, the middle of the wheel being 16}ft. from the 
centre line of the cylinder. A pair of angle-iron A-frames sup- 
port the horizontal walking beam, the height from keelson to the 
journal of the beam being 24ft. 4jin. There is one vertical 
cylinder 33in. diameter and 7ft. stroke, having a renewable liner 
and side and bottom jackets. Balanced poppet valves are used, 
the upper valves having liner seats. The valves are operated by 
rocker shafts and tappets driven by two horizontal trussed excentric 
rods 12ft. 7}in. long, one for the steam the other for the exhaust 
valves. The engine is intended to run with a cylinder pressure of 
97 1b., and at thirty-one revolutions per minute. The crosshead 
slides in guides, and has two connecting-links 6ft. long, to the end 
of the walking beam, The beam is of diamond shape, 14ft. long 
and 7ft. deep at the middle; it has a cast iron “spider” and 
forged steel strap. To the other end of the beam is attached the 
trussed connecting-rod, 16ft. lin. long, which takes hold of the 
rank pin, this pin being held in one crank cheek only, and 
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having been built for the use of the Street Cleaning Department | 
of New York City. It is intended to take the garbage out into | 
deep water off the coast, and there dump it. The vessel was 
christened the Cinderella. It is a double-hull, twin-screw, cata- 
maran-shaped vessel, formed of two hulls or pontoons 135ft. long, 
8ft. wide, and 10ft. deep. Between these is the garbage hopper, | 
having a capacity of 600 cubic yards, and being fitted with doors 
so that garbage can be dumped in such a way as to keep the vessel | 
in trim. When unloaded the bottom of the hopper is above the | 
water. The hopper is wider at the bottom than at the top, so as | 
to facilitate rapid unloading and to prevent the contents from 
jamming, as they do sometimes in the ordinary hoppers. In each 
pontoon is a compound engine driving a screw, steam being sup- 
plied by a water-tube boiler to each engine. The cylinders are 
10in. by 16in. and 20in, by 16in. There is also a steam engine 
operating the shaft on which are the windlasses for the chains of 
the hopper doors. A steam pump is also fitted, so that the vessel 
can be used as a fire boat when necessary. The windlasses are 
driven from the shaft by means of friction clutches. There are 
two rudders, one to each sternpost, and these are coupled together 
and operated by a wheel in the wheel-house in the usual way. 
The vessel cost nearly £7000, and is expected to do the work of 
six of the ordinary scows now used, which are towed out to sea 
by tugs. 

Portable plant for asphalt paving.—A portable plant for prepar- 
ing asphalt for use for paving purposes has recently been built, 
the intention being to ship it on its own wheels to the smaller 
towns and cities which use asphalt paving on a small scale. When 
the plant is closed and in shape for the road, its appearance is 
similar to that of two ordinary furniture vans, excepting that the 
structure of the cars is entirely of steel. When opened and 
ready for service, a great transformation takes place ; and instead 
of two cars one sees a long, low building with broad floor space and 
ample roofs, a central tower constructed of steel tubing and 
beams, and covered by a canvas roof. To effect this transforma- 
tion but a few hours of labour by three or four men is required. 
The whole thing is complete in itself; there are no sheds or 
auxiliary buildings to erect and no foundations to make. When 
its work is finished it is closed, locked, and sent to other fields of 
usefulness, As the plant stands upon the tracks its weight is about 
170,000 lb, When closed it is calculated to pass over all bridges 
and through all tunnels of any first-class railroad. The central 
tower is constructed of comparatively light weight tubing and steel 
beams. This tower is situated centrally between the two cars, 
which are placed end to end upon the tracks ; it is connected to, 
or, rather, built upon, the adja-gnt corners of the cars. At a 
distance of about 9ft. from t!@ ground, the tower standards 
support a platform upon which is placed the mixer, This is the 
machine that mixes the required quantities of hot sand, asphalt, 
and carbonate of lime, that in combination form the surface for 
pavements. Still higher in the tower is situated a rectangular 
steel box of considerable siz2, which is the hot sand storage bin. 
Beneath this bin, and suspended just above the mixer, is another 
but smaller metallic box, provided with levers for operating certain 
sliding sand valves ; this is the measuring box, and it contains, 
when filled, the requisite amount of sand for one charge of the 
mixer, Within the sand storage bin a revolving screen to separate 
the gravel and coarser particles from the sand that is to 
be used in the mixture, The two cars are called, respectively, 














| and Cooper a number of diaries for the approaching year. 


| public offices, and such like. 


the melting car and the dryer car. On one end of the dryer 
car is established the power plant, which consists of ong 
steel boiler of the locomotive typo, and a steam engine, 
Besides this machinery there is a steam pump for pumping 
water, and an air compressor. At the other end of this 
car, and occupying about half its length, is the sand 
heater or dryer. his apparatus delivers to the hot sand 
elevator 8 cubic feet, or S001b, of hot sand every three minutes, at 
a temperature of not less than 310 deg. Upon the melting car aro 
established several large kettles and a cylindrical tank called 
the agitator. bese kettles and the agitator taken together wi] 
hold, when charged, about 18 tons of melted asphalt. Proper 
furnaces are provided for melting the asphalt. About the kettles 
are broad platforms upon which the workmen stand while at work; 
when closed for shipment the platforms fold back over the kettles 
and make the roof of the car, J..cated about centrally of the 
dryer car, and projecting from one side, is the cold sand elevator ; 
this is a link-belt elevator carrying metallic buckets ; delivers the 
sand from the pile at the side of the car, up and into the receiving 
end of the same heater. Between the adjacent ends of the two 
cars, and beneath the mixer, is a passage-way through which a team 
of horses may be driven. The operation of the plant is described 
as follows:—Sand is shovelled from the supply pile in the buckets 
of the cold sand elevated, by which it is delivered into the sand 
heater, from which it emerges, very hot, into the boot of the hot 
sand elevator. By means of the hot sand elevator the sand js 
carried up into the revolving screen, where all gravel and coarse 
pee are removed, and it then falls into the hot sand storage 
»in, down through which it finally passes, by means of the measur. 
ing box intothe mixer. While this sand operation has been going on 
the operator at the melting car has opened a valve in a large pipe 
which projects from the agitator, and has filled a steel bucket with 
a certain amount of — As the operator at the mixer lets a 
charge of hot sand fall into the mixer the melted asphalt is run 
from the agitator to the mixer on a short trolley and is poured into 
the tumbling and tossing mass of hot sand, into which has pre. 
viously been dumped the required amount of carbonate of lime, 
The whole batch is then allowed to mix furiously for a short period 
of time, and then the operator at the mixer pulls a lever which 
opens a door in the bottom of the mixer, and the whole mass or 
batch falls into a wagon which stands beneath to receive it. Each 
car is about 40ft. in length and 9ft. wide across the platforms. ‘I'he 
sills, bolsters, transoms, and, in fact, the entire construction, is of 
metallic girders, beams, channels, and plates. ‘The carrying capacity 
is very much greater than that of the ordinary wooden car. It is 
estimated that these cars may safely carry 80, Ib. each, although 
they are not required to carry such a load in this case, 








TRADE AND BusINESS ANNOUNCEMENTS.—Owing to the demand 
for water and the extension of the mains for supplying South 
bourne, near Bournemouth, as well as Christchurch, the West 


| Hampshire Waterworks Company have, on the advice of thcir 


engineer, Mr. St. George Moore, M. Inst. C.E., Westminster, 
decided to enlarge their waterworks and to put down further 
Candy clarifiers and six additional polarite filters, 

Society oF Arrs,—At the meetings of the Society of Arts after 
Christmas, the following papers will be read:—‘‘ The Roller Boat 


| of M. Bazin,” by Emile Gautier; ‘‘ Voice Production,” by William 


Nicholl; ‘‘ Irish Industries,” by the Hon. Horace Plunkett; 
‘English Orchards,” by George Gordon; ‘‘The Prevention of 
Fires Due to Leakage of Electricity,” by Frederick Bathurst; 
‘Dairy Produce and Milk Supply,” by M. J. R. Dunstan, M.A.; 
‘‘The Transmission of Power by Alternating Electric Currents,” 
by W. B. Esson, M. Inst. C.E.; ‘‘ London Water Supply,” by 
Percy I’, Frankland, Ph.D., F.R.S.; ‘‘ The Chemistry of ‘Tea,” by 
David Crole; ‘‘The Evolution of the Silver Question,” by Moreton 
Frewen, B.A.; ‘Children’s Sight,” by R. Brudenell Carter, 
F.R.C.S.; “Light Railways,” by Everard C. Calthrop; ‘ Cycling 

Historical and Practical,” by George Lacy Hillier. 

Diaries FOR 1897,—We have received from Messrs, sige 
They 
vary from pocket size up to folio, and are both plain and inter- 
leaved with blotting pee. They all contain a large amount of 
useful information in the form of money tables, Post-office informa- 
tion, Inland Revenue dues, names of persons holding important 
The arrangement in all appears very 
good, and the binding is strong. The half-bound folio makes a par- 
ticularly useful book.——We have also a diary brought out by the 
Indian and Eastern Engineer. 1t is of quarto size and has three 
week days on a page; the pages are interleaved with blotting 
paper, on which are printed technical advertisements. The volume 
contains also some sixty pages of matter of varied interest to the 
engineer occupied in Indian affairs. 

PuBLic OPENING OF THE RAWMARSH SEWAGE Works,—These 
mportant works were formally opened on the 17th inst. in the 
resence of a large number of visitors by the chairman of the 
Urban District Council, Mr. F. Hall, J.P., C.C. The works of 
sewerage and sewage disposal include high and low level mains, 
pumping station, with pumps capable of lifting 49,000 gallons per 
hour through rising main to the outfall works two miles distant 
where nine precipitation tanks and oxidising polarite filters are 
provided to purify the sewage after treatment with ferozone. Mr. 
J. Platts, of Rotherham, is the engineer for the scheme, with which 
the greatest satisfaction is felt, the chairman of the Rotherham 
Corporation stating that he had visited many sewage works, but 
amongst them there was none which commended itself so much to 
him as the one he had inspected that day. 

SoutH-West Lonpon PoLyTEcHNIc INsTITUTE.—The first meet- 
ing of the Engineering Society in connection with this Institute, 
which has just been founded for (a) the propagation of building, 
electrical, and mechanical science: (4) visits to places of interest; 
was held on Saturday, December 12th, to hear a lecture by Prof. 
Schwartz, A.K.C., A.M.I.C.E., on ‘Recent Developments in 
Electric Supply Stations,” when Dr. Garnett, M.A., of the Tech- 
nical Education Board, occupied the chair. In his opening 
remarks, the chairman spoke in very high terms of the good that 
would be done by such a Society, bringing together as it does the 
day and evening students, the first being purely students; the 
second, while none the less students—although with less facility for 
study—also practical men; thus throwing the light of practical 
experience, as well as careful study, on any problem under discus- 
sion. The lecturer of the evening being introduced, a very able 
lecture, opening up a wide field for thought, and for the discussion 
which followed, was enjoyed, Prof. Schwartz dealing more par- 
ticularly with the new supply station at Leyton, which the Society 
visited on Saturday, the 19th inst. 

WHITWORTH ENGINEERING LABORATORY, MANCHESTER.—Mr. W. 
Mather, speaking at the opening of the extension of this laboratory 
last week, on the subject of technical education, said we had had a 
long career of supremacy in the engineering, chemical, and textile 
industries, but our sway was no longer unchallenged. What was 
the reason of the change! He thought we could not candidly say 
that our unrivalled position up to ten years ago was owing to any 
widespread knowledge on our part, or to the superior scientific 
training of our people generally. It was due rather to our enormous 
natural resources and to our immunity from internal strife. It was 
not till after the Franco-German war that Germany began to stride 
forward in the commercial race, and we had seen of what 
assistance her system of technical education had since been to that 
country. The only thing, indeed, that England lacked to prevent 
the undue advance of Germany or America, was the general 
possession of just that kind of practical education which the 
engineering students of Owens College were offered in its highest 
degree. It was only by a widespread and graded system of 
technical instruction that we could hope in the long run to keep 
the industrial pre-eminence which had so long been in our grasp. 
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THE IRON, COAL, AND GENERAL TRALE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE slackness incidental to the holidays season is less conspicuous 
this year than for several years past in the local iron and steel 
trades, Indeed, orders are keeping up well in every department, and 
the works are busy. Buyers are pressing for delivery of finished 
iron in every form, and many orders will have to be carried over 
into next year. It is difficult to tell precisely which department 
of trade is the busiest, but the palm in this particular is probably 
carried off by the unmarked bar trade, which has had a remark- 
ably good year, and retains its good luck up to the end. Un- 
marked bar makers are undoubtedly well placed for business, 
consumption of this class of iron being unusually active, while 
stocks are low. 

Prices of bars, hoops, strips, and some other descriptions of 
finished iron are steady on the revised basis, with a prospect of 
still better values in February. Best bars are £7 10s. ; medium, 
£6 103, to £6 153. ; and the lowest quality, £6 to £6 53, It is 
interesting to note what the prices of common bars were at the 
beginning of this year. They were then £5 10s. to £5 15s, per 
ton, so that at the present time prices have improved 10s. per ton, 
Merchant bars at the same time were £6 to £6 10s, This advance 
in common and merchant bars is unquestionably due to the 
successful action of the Unmarked Bar Association, which was 
formed two years ago with the object of stemming the downward 
tendency which was then so conspicuous in prices, and of offering 
a counter move to the tactics of the marked bar makers, who had 
just reduced prices 103. per ton. In January, 1895, common bars 
were selling at £5, so that since that date there has been a total 
advance of £1 to £1 53. per ton—a very satisfactory state of 
things. During the first year of its existence the membership 
increased from sixteen firms until it included nearly all the forty 
or fifty firms in the South Staffordshire and Birmingham district. 

Manufactured ironmasters are not this week over anxious to 
book orders for next year, mostly preferring to wait for the turn 
of the quarter, as some uncertainty exists as to the prices which 
may prevail for coal and pig iron after the holidays. ‘he tendency 
in coal is decidedly upwards, and revised lists are said to be in 
preparation at some of the collieries. The marked bar firms are 
susier than they have been for a year or twe, notwithstanding the 
recent advance in the official list, and the export business is 
regarded as satisfactory. Hoop iron rolled by the general unmarked 
tirms remains at £6 10s., angles £5 15s. to £6, and nail rods 
£6 10s, to £6 15s, Hoops from the “list” iron establishments are 
£8 to £8 10s., and boiler plates £8 10s, to £9 for ordinary, and 
£9 10s. to £10 best. 

Sheets are closing the year quieter than any other department, 
and with less agreeableness in the matter of prices. his is the 
effect of the excessive production in this branch rather than to any 
conspicuous lack of demand, and stocks are accumulating. There 
is reason to believe that a good deal of iron in this department is 
now being sold at cost price or less, Sheets of 20 w.g. for galvanie- 
ing are selling at £6 7s, 64,; 24 w.g., £6 12s, 6d. to £6 15s, and 
£6 17s. 6d., according to state of individual makers’ order books ; 
and lattens £7 7s. 6d, to £7 12s, 6d. 

If some months ago joint action could have been taken to prevent 
the purchase and re-start of works which were then set going, and 
which had been previously standing for some considerable time, it 
would have been an excellent thing for the sheet iron trade. 
During much of the past year makers have been unable to resist 
the temptation to re-start idle mills, notwithstanding that even so 
far back as last January fears were entertained that the business 
was being overdone. Even at the beginning of April it was calcu 
lated that twenty additional sheet mills had been started, adding 
1000 tons a week to the output, and at the present time it is 
estimated that there are thirty-five more mills running than a 
twelvemonth ago, though this last figure includes new mills in South 
Wales as well as in this district. The decline in the Welsh tin- 
plate trade has been a bad thing for the South Staffordshire sheet 
ironmasters, having encouraged many of the Welsh firms to take 
up sheet manufacture in competition with this district. 

Last January sheets for galvanising were quoted £7 2s. 6d. to 
£7 5s. for doubles, the bulk of the sellers demanding the larger 
figure ; lattens, £7 17s. 6d. to £8; and singles, £7 per ton. Thus 
on present prices there has been a drop of 12s, 6d. on ‘ singles,” 
7s, 6d, to 10s, on doubles and lattens. This experience for 1896 
compares badly with the state of things during 1895, when sheets, 
both black and galvanised, established an advance of £1 per ton. 
During 1895 doubles improved from £6 5s, to £7 5s., and lattens 
from £7 to £7 17s. 6d. and £8. Galvanised corrugated sheets 
opened the present year at £10 7s. 6d. to £10 12s. 6d. for 
24 w.g. bundled, delivered Liverpool on equal ; to-day’s price is 
quoted £10 5s, to £10 103. In this branch, therefore, there has 
been very little alteration. 

It is announced this week that the Anchor Ironworks at Smeth- 
wick, near Birmingham, which were formerly carried on by Messrs, 
Ratcliff and Co,, and which have been closed for about two years, 
have been re-started by_the Patent:Rivet Company. Happily, the 
new works, which will find employment for a good number of 
hands, are not to be utilised for further depressing the sheet iron 
trade, but will be utilised in the manufacture of bar and similar 
merchant iron sections, largely for the rivet company’s own use. 

Prices of pig iron this week are upheld by the scarcity of stocks. 
In regard to several classes of metal there is reported to be an 
absolute depletion of stocks, the dearth indeed being almost un- 
precedented. Smelters, however, at present decline to increase 
their output, as they are not sufficiently assured of the permanency 
of the present trade revival, and are not therefore willing to incur 
the expense of putting their furnaces into repair. The supply of 
Staffordshire cinder pig at date is exceedingly limited, and prices 
have advanced to 40s, for forge and 42s, for common foundry iron. 
Part mine pigs are also firm, realising 42s, 6d. for forge and 45s, 
to 523, 6d. for foundry, according to grade. Northampton grey 
forge pigs are quoted 43s, to 45s., delivered in this district ; and 
Derbyshire 45s, to 46s, 6d., both less 2} per cent. discount. 

In the South Staffordshire district there is no slackening of 
inquiry in the engineering trades. Several good contracts for 
railway bridge and station roofing have come in, and represent 
some thousands of pounds. The heavy ironfounders have a great 
deal on the books in the shape of iron and steel rolling plant, as 
well as forgings and sewerage pipes. For light iron foundry there 
is a steady request. Anchor and chain makers report good cur- 
rent orders from foreign and home buyers, in addition to more 
than the usual consignments to the Government dockyards. 

On Saturday the whole of the employers in the wrought nail 
trade of the Hales Owen, Rowley, Black Heath, Cradley Heath, 
and surrounding districts of South Staffordshire conceded an 
increase of 124 per cent. in the wages of their operatives. The 
masters in the anchor forging trade in the Cradley Heath, Old 
Hill, and surrounding districts have also agreed to concede an 
advance of 10 per cent. on January Ist, and a further increase of 
10 per cent. on February Ist. 

he Cannock District Council, in South Staffordshire, are anxious 
to have a line of railway, in addition to the London and North- 
Western, running through the district. For years it bas been 
hoped that the Midland Company would construct a branch line ; 
but as the company has made no move in this direction, it is now 
suggested that steps should be taken to induce, if possible, the 
Great Western Railway to run into the district. As a means to 


this end, the Council have decided to study the Light Railways 
Act, which they think may be taken advantage of. 

Probably the first provincial prosecution of the motor car for 
furious driving was conducted at Birmingham this week, when a 
motor car agent named Smith was summoned for having driven a 
motor car at a greater speed than fourteen miles an hour. 


The 








police constable who gave evidence alleged that the defendant was 
driving along some of the principal thoroughfares at a speed of 
twenty miles an hour, ped yom he shouted to defendant to stop, 
but the latter took no notice. Questioned by the solicitor who 
representedthe defendant, the officer said he had had considerable 
experience in estimating speed, and on this occasion made his 
calculation by comparing the rate of the motor car with that of 
other vehicles, The Bench said this being the first case of the 
kind they would not enforce a heavy penalty, but at the same 
time they wished other drivers of motor cars to take warning. 
A fine of 10s, and costs was inflicted. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


As is usual at this season of the year, there is* more activity in 
the coalfield owing to the necessity for providing against the holi- 
days now at hand. This has not been quite so marked during the 
last few days as in former seasons, but since Friday last business 
has been more active. The pits from which house coal is drawn 
are working about five days per week, and an improved tonnage 
is being sent by rail to London and the South. The demand for 
Silkstone and best qualities of Barnsley thick seam coal continues 
fairly good, the open weather permitting of quite an average trade 
being done coastwise with Londonfrom Hull. There is also a con- 
siderable request from the Eastern Counties, Quotations for the 
best Silkstone vary from 93. 3d. to 9s, 6d.; secondary qualities, 
83. 3d. to 8s, 6d. per ton; Barnsley ‘“‘ softs,” which are in abun- 
dant supply, are active at 8s. 6d. to 2s. 4d. for best screened 
qualities, secondary sorts making from 7s. 64. to 7s. 9d. in quan- 
tities at the pit. 

Having regard to the season of the year, there is a good demand 
for steam coal, the output of which is unusually large. Although 
the shipping season is practically over, many of the district pits 
are sending a considerable tonnage to Hull and Grimsby. It has 
been already mentioned that the North-Eastern Railway Compan 
has accepted tenders sent in by local coalowners, at a rate which 
represents an advance of 3d, per ton on the quotations of last year. 
Since then the Hull and Barnsley Railway has also accepted 
tenders on similar terms, viz., 7s. per ton for the first six months, 
and 7s, 6d. for the latter haif of the year. In the case of this 
company the contracts bave been distributed chiefly amongst 
those coalowners who are customers of the company, Steam coal 
is at present making in the open market from 7s. to 7s. 3d. per 
ton. A good demand is reported in gas coal. Though a large 
trade is being transacted in small coal and slack, the output is so 
great that it continues in excess of the demand, and that in 
spite of the great quantity consumed in the production of coke. 
Screened slack ranges from 23, 9d. to 33.; secondary samples, 
23. 3d. to 2s, 6d. per ton. There is a plentiful supply of 
smudge, which can be procured at 1s. 6d. to 1s. 9d. per ton. 
Supplies of coke are again in excess of requirements, the means 
of production having been so largely augmented. A good tonnage 
is being sent daily to Northamptonshire and Derbyshire at prices 
ranging from 9s. 6d. to 10s. per ton. Washed coke makes up to 
12s, per ton, Makers are reluctant to enter into contracts beyond 
three months at present prices, being convinced that the activity 
in the iron and kindred trades will cause coke to be in better 
demand early in the year. 

The work of the year ends to-night—Thursday—and it is season- 
able to see what has been done in 1896. To review the coal trade 
would require an article to itself. Suffice it to say, that the feature 
of the twelvemonth has been the gradual gathering of the bulk of 
the business into the hands of the larger concerns. Thin seams 
and other portions of the works which proved unprofitable have 
been stopped, and the men thus deprived of employment drafted 
as far as could be done into other pits. There remain, however, 
a large number unable to find work, and there are far more workers 
than there is work. An effort was made to prevent colliery pro- 
prietors from closing down unprofitable pits, or unprofitable portions 
of thoze pits; but the effort failed, as it deserved to do, As the 
year closes the coal trade is better in all its branches ; but there 
are exceptional causes which have caused the improvement in some 
quarters, and the miners, on the whole, have had indifferent work 
during the year ; and even with their high pay, have taken home 
smaller wages at the week end. 

The iron and steel trades have steadily improved, more particu- 
larly during the last six months of the year. On January Ist 
hematite pig iron—West Coast—was at 57s. 6d. per ton, continu- 
ing at that figure until July. Then values began to rise until, on 
October Ist, the price was 58s. 6d., and the close of the year finds 
the figure at 60s. per ton. In 1895 the rates were:—January lst, 
52s.; April Ist, 523.; July Ist, 52s. 6d.; October Ist, 58s.; close of 
the year, 57s. 6d. North-East Coast irons are about 2s. per ton 
less than these prices. Common forge iron commenced in January 
at 403. per ton, and remained unaltered to the middle of the year. 
On October Ist prices had advanced to 40s. 6d., and the close of 
the year finds the quotation 41s. 6d. The 1895 prices were:— 
January Ist, 383.; April Ist, 35s,; July 1st, 37s.; October Ist, 
39s.; close of the year, 40s. It is expected that the values will be 
advanced early in the year. 

During the past twelve months the British Government placed 
orders for armour for seven battleships and four second-class 
cruisers, built or building, as follows:—For H.M.S. Illustrious 
(Chatham) and Cvesar (Portsmouth) the armour ordered was for the 
barbettes, casemates, gun shields, and conning towers; for the 
Victorious (Chatham), Prince George (Portsmouth), Hannibal 
(Pembroke), Jupiter (Clydebank), and Mars (Birkenhead), the 
armour was exclusively for the conning towers. It was also exclu- 
sively for the conning towers that armour was ordered for the 
second-class cruisers. These were H.M.S. Arrogant and Furious 
(Devonport), Gladiator (Portsmouth), and Vindictive (Chatham). 
The work represented about 4500 tons of armour, but in addition 
to the foregoing, the Admiralty has recently given out orders for 
1500 tons bulkhead armour required for the five new battleships— 
Albion, Canopus, Glory, Goliath, and Ocean. The total weight of 
armour ordered from the three Sheffield firms during the twelve 
months is thus approximately 6000 tons. All the plates were 
ordered of Harveyised steel. The order for the remainder of the 
plates for the five new battleships is expected to bring in an addi- 
tional 10,500 tons. 

Although the wagon building trade has been particularly brisk 
during the past twelve months, several of the railway companies 
have not sufficient trucks to satisfy the demand upon them by 
traders. The principal home customers of the year have been the 
Manchester, Sheffield, and Lincolnshire Railway Company, for 
their London extension—to be known as the Central Railway. 
Foreign work has chiefly been for Siam, Japan, Argentine Republic, 
and Australia. The heavy railway requirements have assisted to 
make the demand for Bessemer steel very active ; while the bicycle 
boom has materially aided the crucible steel manufacturers. 
Swedish irons have gone up sharply in consequence of the exces- 
sive call on cycle account. 

In the lighter trades, suck as cutlery, electro-plated goods, 
silver, tools, &c., the year «cae with brisk business in all direc- 
tions, except the United States and one or two foreign markets. 
The Sheffield Consul, when he makes up his return for the last 
quarter of the year, will report a pct. Ba falling off in the 
volume of trade, as compared with the corresponding period of 
last year. For October, steel was exported to the States to the 
value of £17,465, and for November £16,948; cutlery exports 
being £10,968 and £11,257 respectively. The net totals for 
October were £30,812, and for November £29,735. The demand 
for sterling silver wares has greatly increased. Owing to the low 
= of silver, nearly all our Colonies have done better business 
this year. 

The shares of all local public companies in iron, steel, and hard- 









ware generally have greatly improved, and the “appreciation,” 
when the tabulated statements appear for the year, will exhibit a 
remarkable advance in several instances. 








THE NORTH OF ENGLAND. 
(From our own Oorrespondent.) 

THE iron and allied trades are this week showing more animation 
than is usual in what is practically a holiday period, but people are 
more anxious to parchase, as the general impression is that after 
the holidays greater briskness will be developed than has been en- 
joyed even this year, and a higher range of prices will rule. The 
most marked improvement has been in hematite pig iron this week, 
but there is certainly room for improvement, because the revival 
has not been so great in this branch as in others, and better prices 
are justified by the amount of trade now done, and also by the 
fact that the cost of production has increased so much that to keep 
at recent selling prices would be profitless, No. 3 Cleveland 
G.M.B. pig iron has this week been sold chiefly at 40s. 6d. per ton 
for prompt f.o.b. delivery, and 403s. 9d. for next month. No. 4 
foundry has been firm at 40s.; grey forge at 393.; mottled, 383. 6d. ; 
and white, 38s.; but all these are scarce, white especially. Mixed 
numbers of Cleveland hematite pig iron have been advanced to 
50s., as the minimum for delivery next month; but there are 
makers who quote 523. 6d. Considering that Rubiv ore had been 
raised to 15s, 3d. and 15s, 6d. for average qualities, the prices asked 
for hematite pig cannot be considered too high. Rubio ore con- 
tinues scarce, and is likely to continue so. The consumption of 
pig iron this Christmastide is not likely to be much interfered witb, 
for the amount of work at the finished iron and steel manufactories 
is so great and pressing that the usual holidays cannot be afforded, 
and only 14 days will be given this week, Friday and Saturday, 
the same arrangement holding good for next week. 

The record for the year that is now about to close cannot but be 
accounted a satisfactory one in all respects, but the improvement 
which manifested itself in 1895 has been greater in the volume of 
tradedone than in the prices realised. Neverthelessit isseveral years 
since the value of iron and steel has been so high. Production, 
shipments, and consumption of pig iron have never been larger, 
and stocks have been reduced, notwithstanding the unprecedented 
output. The average quotation for No. 3 Cleveland pig iron 
during the year has been 38s. 2d. per ton, as compared with 
353. 10d. in 1895, an increase of 2s. 4d. per ton, but during the 
last two months the average has been over 403. In 1894 the 
average was 35s. 9d.; in 1893, 34s. 10s.; in 1892, 38s. Sd.; in 1891, 
40s, 2d.; and in 1890, 48s. The highest figure touched this year 
has been 40s, 9d., that being the rate ruling about November 20th, 
and the lowest 36s. 6d., named on January 10th, the fluctuations 
thus covering 4s. 6d. only. The average realised rate will probably 
be 38s, for the year, against 35s, 2d. for 1895. For two years the 
prices have been advancing more or less steadily, but the aggregat> 
gain has been only 5s. 

A good estimate of the year’s production and stocks of pig iron 
cannot well be made as readily as in past years, because at the end 
of September the Cleveland Ironmasters’ Association adopted a 
course which cannot be characterised as otherwise than retrograde, 
for, after issuing monthly statistics for the last thirty years, they 
ceased to publish them, and, in fact, do not even-compile com- 
plete returns, as some of the firms might object to supply the 
necessary information. The reason for this step is that the publica- 
tion of the return of stocks had a detrimental influence upon the 
trade of the makers and played into the hands of the speculators. 
No other district went so far as to take the public into their con- 
fidence in this manner. It is certain that the production of pig 
iron in this district has during 1896 been the largest on record, 
amounting to not less than 3,130,000 tons, nearly a quarter of a 
million tons more than in 1895, and 173,000 tons more than in 
1894, which was the previous ‘best on record” year. Taking 
Cleveland iron alone, the output—1,544,000 tons—was heavier 
than in any year since 1890, but falls below the best year on record 
—1881—by 450,000 tons. This year the output of hematite and 
basic iron has surpassed that of any previous year, reaching 
1,590,000 tons, or 50,000 tons more than in 1894, which was the 
previous ‘‘ best.” For the fourth year the production of hematite, 
&c., has exceeded that of ordinary Cleveland pig iron. Of the 
blast furnaces 93 are now in operation, against 97 at the end of 
September, and 94 at the commencement of the year. In regard 
to stocks of ordinary Cleveland pig iron at the end of 1895 they 
amounted to 305,669 tons, and at the end of September to 294,326 
tons, since which time they are estimated to have fallen 20,000 tons 
in October, 30,000 tons in November, and 10,000 tons this month. 
Thus the decrease for the year may be put at 71,000 tons, and 
counterbalances the increase that was reported for 1895. There 
are no data for estimating the decrease in makers’ stocks of 
hematite, &c., but they must have been reduced very much, 
especially daring the last four months. Connal’s stock of hematite 
has, however, been reduced 30,000 tons, 

The pig iron shipments from the Cleveland district will this year 
reach 1,220,000 tons, which is 174,000 tons in excess of the 
previous ‘‘ best on record ”—1895, and this is the second time in 
the history of the trade that more than a million tons of pig iron 
have been shipped in any one year. To Germany direct and 
vid Holland an enormous quantity of Cleveland pig iron has been 
sent this year, over 350,000 tons, or nearly 1200 tons per working 
day, whereas last year the quantity was only 210,000 tons, Cleve- 
land ironmasters have thus no reason to complain of German com- 
petition—it is rather the Germans who must complain of Cleveland 
competition, when one-fifth of all the Cleveland iron made goes to 
Germany. To Scotland the exports of Cleveland pig iron have 
been no less than 416,000 tons, by far the largest quantity ever 
recorded, and comparing with 348,166 tons last year. A large 
increase must be reported to Belgium—47,000 tons, against 23,304 
tons last year. France also is becoming a better customer, and 
has had 27,000 tons against 18,926 tons last year ; while Italy has 
had 81,000 tons, against 73,531 tons in 1895. 

Of Cleveland ironstone about 5,600,000 tons have been raised 
this year, as compared with 5,285,617 tons in 1895. Imports of 
foreign ore into the Teesside district will probably reach 1,430,000 
110,000 tons more than in 1895, but 130,000 tons less than in 1894, 
which was the “ best on record” year. Wages at the blast fur- 
naces are 1 per cent. higher than at January Ist. Cleveland 
miners’ wages have been unaltered all the year, but they got 3} per 
cent. advance in November, 1895, and are now agitating for a 
further advance. 

Quotations for iron and steel this year have generally improved, 
common iron bars by 7s. 6d. per ton, plates and angles 12s. 6d., 
and the finished iron works have turned out 50 per cent. more 
produce than in 1895. The production of finished iron by firms 
supplying statistics to the Conciliation Board—these being account- 
able for 80 per cent, of the make—will this year be about 
153,000 tons, as compared with 123,582 tons in 1895; 142,122 
tons in 1894 ; and 149,400 tons in 1893, The most marked improve- 
ment has been in bars, of which the output has been 73,000, tons, 
against 51,161 tons in 1895, and nearly half the finished iron pre- 
duced in the North of England is now in the form of bars. The 
average realised price of finished iron this year has been £4 16s. ‘d., 
against £4 15s. 4d. in 1895, and £4 17s. 8d. in 1894, Ironworkers’ 
wages have been advanced 24 per cent. from November 30th, the 
first rise they have had since the end of 1894. Wages of Consett 
steel millmen and of those of similar workmen at other establish- 
ments which regulate their wages by the Consett scale, have been 
advanced 5 per cent., of which 24 per cent. was brought out by 
the improved prices, and 2} per cent. was given as an inducement 
to re-adopt the sliding scale. The average realised price of plates 
this year has been £4 13s. 9d., against £4 11s. 4d. last year ; of 
bars £5, against £5 0s. 1ld.; and of angles £4 l4s, 9d., against 
£412s, 9d. The advances in quotations have been made chiefly 
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during the last quarter, and the year closes with quotations at their 
highest points, 

The shipbuilding industry is actively employed, but new orders 
are scarce just now. Sir W. G. Armstrong and Co., at Elswick, on 
Monday launched H.M.S. Pactolus, a third-class cruiser for the 
British Navy. She is 300ft. long, 364ft. broad, 13}ft. mean 
draught, and her displacement is 2135 tons, while her indi- 
cated horse-power is $000 with natural and 7000 with forced 
draught, the estimated speed being 184 miles with natural 
and 20 miles hour with forced draught. She will carry 
250 tons of coal at per load draught, thus enabling her to 
steam 7000 miles at a moderate speed. Steel plates are firm at 
£5 103., and steel ship angles at £5 7s. 6d., both less 24 per 
cant. and f.o.t., and even plates and angles are 5s. per ton less, 
Engineers are well occupied, and will have short holidays this 
Christmas, owing to the pressing character of the work in hand. 
Messrs. Blair and Co., Limited, Stockton, have engined forty-three 
steamers of a total indicated horse-power of 54,750. The firm of 
Messrs. 8. P, Austin and Sons, shipbuilders, Sunderland, has for 
family reasons been converted into a limited liability concern, but 
will be carried on as before. The firm was established in 1826. 

The coal trade is showing improvement, and prices are generally 
stiffer, while the shipments are increasing, especially of Durham 
coals. The demand for coke is not so this week as might 
have been expected, but consumers are not buying anything extra 
to tide them over the holidays, as they have very fair stocks, owing 
to the — working of some of their furnaces of late, this on 
account of the scarcity of ore. There is a scarcity not only of 
foreign ore, but of Cleveland stone also, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

BusiNEss in the iron trade bas been materially curtailed this 
week by the holidays. The Glasgow pig iron market closed on 
Thursday at mid-day, and will not re-open till Tuesday. Business 
will again be suspended for the New Year holidays from Thursday 
till Tuesday of the following week. There was a somewhat firmer 
tone inthe market. Scotch warrants were done in fair quantity 
at 48s. 3d. to 48s, 5d. cash, and 48s, 7d. and 48s. 8d. one month. 
For Cleveland warrants there was comparatively little inquiry. 
Transactions in that class of iron occu from 40s, 5d. to 40s. 7d. 
cash, and at 40s, 9d. settlement in one month. Hematite warrants 
were in more request than usual, Cumberland selling at 50s. 6d. to 
50s. 74d. cash, and 50s. 94d. to 50s 104d. one month, the prices 
of Middlesborough hematite being 49s, 3d. to 49s. 43d. cash, and 
49s. 5d. to 49s, 8d. one month, 

The output of Scotch iron is about the same as before, there 
being 77 furnaces in blast against 78 at this time last year. Of 
the total 36 are producing ordinary, 35 hematite, and 6 basic iron. 

Stocks of Scotch pigs are about the same as before. Those in 
Glasgow warrant stores show a decrease of 70 tons, and amount 
in the aggregate to 363,150 compared with 340,521 at this time last 


year. 

The demand for Scotch makers’ pigs is steady, and chiefly for 
home use. Several of the makers have this week raised their 
prices 6d. per ton, ——_ brands thus advanced being Glen- 
garnock and Eglinton. e current prices f.o.b. at Glasgow are 
follows :—Monkland and Govan, Nos. 1, 49s.; Nos. 3, 47s. 9d.; 
Wishaw and Carnbroe, Nos. 1, 49s. 3d.; Nos. 3, 48s.; Clyde, No. 
1, 51s. 6d.; No. 3, 49s. 6d.; Summerlee and Calder, No. 1, 52s.; 
No. 3, 49s. 6d.; Gartsherrie, No. 1, 53s.; No. 3, 50s.; Coltness, 
No. 1, 54s.; No. 3, 50s. 6d.; Glengarnock, at Ardrossan, No. 1, 
52s.; No. 3, 47s. 6d.; Eglinton, No. 1, 49s, 6d.; No. 3, 47s.; Dal- 
mellington, at Ayr, No. 1, 48s. 6d.; No. 3, 46s. 6d.; Shotts, at 
Leith, No. 1, 52s, 6d.; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
have been 3232 tons, compared with 3347 in the corresponding 
week of last year. Of the total there was sent to South America 
50 tons India; 60; Australia, 420; France, 30; Italy, 525; Germany, 
95; Holland, 240; Belgium, 65; other countries, 76; the coastwise 
shipments being 1671 tons against 1856 in the same week of last 
year. 

The steel trade has been active, and the stoppage of work for 
the holidays will be as short as possible. Large additional con- 
tracts for shipbuilding material are in prospect, so that the outlook 
of the steel mskers is encouraging. 

In the iast two or three weeks an agitation has been proceeding 
among the operators inthe finished iron works for a further advance 
of wages. As a result of an audit of the employers’ books for 
September and October, an increase of 2} per cent. was given, and 
at a conference last week the employers offered to the represen- 
tatives of the men that their books should be submitted to a fresh 
audit, provided the men agreed to the immediate establishment of 
a Conciliation Board. To this proposal the men’s delegates did not 
agree, but they undertook to submit it for decision to a vote of 
their constituents, This vote has now been taken, with the result 
that the workmen by a large majority have decided to accept the 
employers’ terms. This will allow work to be resumed immediately 
after the holidays, and it will also furnish a means in the Concilia- 
tion Board of averting strikes. Up till this year, fora long time 
past, the workers in the malleable iron works of the West of 
Scotland were in the habit of regulating wages, with the con- 
currence of their employers, by the fluctuations in the North of 
England. But the trade had lately expanded so much in com- 
parison with that of the Cleveland district, that the men refused 
to continue this practice. Since they adopted that attitude the 
employers have been quite willing that a Scottish Conciliation 
Board should be established, and the main difficulty in the way 
hitherto bas been that the men insisted upon wages being advanced 
preliminary to the appointment of such a board. 

The Admiralty has placed three second-class cruisers with Clyde 
shipbuilders, two of these to be supplied by the Fairfield Ship- 
building Co., and the third by the London and Glasgow Ship- 
building and Engineering Co. The vessels wil] be aes 
similar to the Venus and Diana, built by the Fairfield Co., 
and the Isis supplied by the London and Glasgow. Messrs. Russell 
and Co., of Port Glasgow, have contracted to build a sailing ship of 
2850 tons for Messrs. R, Shankland and Co., of Greenock. 
Messrs. Workman, Clark, and Co., of, Belfast, have obtained an 
order to build a steel screw steamer of between 8000 and 9000 
tons for the Allan Line of Glasgow, and this is said to be the first 
of several important additions intended to be made to the fleet. 

The coal trade has been fairly active for a Christmas week. The 
total shipments from Scottish ports have amounted to 146,764 tons, 
against 125,154 in the preceding week, and 149,593 in the corre- 
sponding week of last year. The household demand has received 
some impetus from the extremely cold weather of the last few 
days. Prices of coals at Glasgow harbour are :—Main coal, 6s. 9d.; 
ell, 7s. to 7s. 3d.; splint, 7s. 6d. to 7s. 9d.; steam, 83. to 8s, 3d. 
per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 

THE last week closed in well with some good iron and steel ship- 
ments from Cardiff and Newport, Mon., indicating considerable 
activity in the trade, especially in rails, From Cardiff on Satur- 
day a fine shipment of steel rails, 4000 tons, went to Calcutta, while 
from Newport 4000 steel sleepers were despatched to India, and 
115 tons rails to Highbridge. Inthe matter of steel bars the re- 
quirements of the West of Wales, though steadily increasing, have 
not absorbed all the make, 150 tons being despatched from Newport 
a few days ago to Helsingborg. 

The demand on the stocks of ore and pig in several quarters has 
told heavily upon them, and some ironmasters will soon, I can 


hand-to-mouth condition. The cargoes this week have been two 
to Cyfarthfa, three to Blaenavon and Dowlais, and one to La 
Societé Commerciale, Newport, Blaenavon getting the lion share 
of 3900 tons. 

There is more buoyancy in the steam coal trade this week, and 

prices have gone up fully 3d. per ton. In best and seconds figures 
are maintained, and in Monmouthshire coals prices are harden- 
ing. The Cardiff closing prices this week were as follows :— 
Best steam coal, 9s, 9d. to 10s. 3d.; seconds, 93. 3d. to 9s. 6d.; 
drys, 9s. to 9s. 6d.; best Monmouthshire, 8s, 9d. to 9s.; seconds, 
8s. 6d. to 8s. 9d.; best small, 4s, 94. to 5s.; seconds, 4s. dd. to 
4s, 6d.; drys, 4s, House coal is in vigorous demand all over the 
district, and prices for best qualities are advancing. Best at 
Cardiff now commands 1ls.; Rhondda No. 3 is now quoted at 
10s. 9d.; brush, 93. 3d.; small, 8s, to 8s, 3d.; No. 2 Rhondda, 
7s. 9d. to 8s, 3d.; through, 63. 34. to 6s. 6d.; small, 4s. 6d. to 
4s, 9d. 
Patent fuel is improving in demand. Last prices, Cardiff, 
9s. 9d. to 10s. 6d. Coke is slackening off a little this week on 
account of the holidays; prices from Cardiff, 14s, 6d. to 22s., 
according to quality. 

Bilbao is not only sending ore, but pig iron into Wales ; 1480 tons 
came to Swansea on Monday ; Cyfarthfa received this week a 
cargo of spiegel from Workington. 

The iron and steel trades are active, but quotations simply 
remain firm, though higher prices are expected to prevail. Bars, 
sheets, and rails, are at last prices. The breakage in the (ioat 
Mill, Dowlais, to one of the cylinders of the engine has now been 
repaired. Notwithstanding the serious character of the damage, 
it is well to know that the manufacture of steel rails has gone on 
throughout the long stoppage without intermission. 

The make of pig iron at Briton Ferry continues large, and, what 
is equally satisfactory, the demand is greater than the supply. The 
whole of the furnaces at the Briton Ferry Steel Works and the 
Albion continue in full blast, and the same may be stated of the 
mills at the Villiers, Vernon, Baglan Bay, Gwalia, and Earlswood 
tin-plate works. 

In the Swansea Valley the activity has been uninterrupted. One 
or two places remain unlit. Cwmfelin is lighting. On ‘Change it 
was stated that in a!l likelihood an agreement will be drawn up by 
which the men will accept the minimum rate paid at any tin-plate 
works within a radius of twelve miles, such agreement to be for 
two years. If this be so, one could wish, for the maintenance of 

lar trade, that such agreements could be more common. 

The management of the Landore Tin-plate Works have also 
entered into an arrangement with their men to continue working 
on a 10 per cent. reduction. The Duffryn started this week on 
the 1874 list. Orders for Bessemer and Siemens bars are now 
increasing, and if the demand for steel rails should con- 
tinue to advance proportionately, bar supplies are expected 
to run short. Sheet iron firms are competing a. og f with 
the Midlands ; this is the result of a large accession of sheet 
mills in Wales. A good deal of satisfaction is feit in Swansea 
that the trade with China, Japan, and other parts of the Far East 
shows a steady advance just at the time when labour troubles are 
uieting down. This week 50,000 boxes will be dispatched to that 
irection. Last week shipments of plates were few, principally on 
account of non-arrival of tonnage. The total export was only 
18,744 boxes, while 50,432 boxes came from works. Stocks now 
consist of 174,622 boxes, compared with 145,670 boxes this time 
last year. Ba 

The improving character of the iron trade will soon, it is 
expected, be shown in price, the London metal market this 
week indicating an advance of 2d. on Scotch pig, 3d. on Mid- 
dlesbrough, and 1d. on hematite, while Liverpool again foreshadowed 
improvements in tin-plate quotations by the latest figures, Bessemer 
cokes being quoted from 10s. 14d. to 10s. 6d.; out sizes, 10s. 6d. to 
10s. 74d. Siemens-Martin steel cokes, I.C., 20 by 10, running up to 
15s. 3d. Wales. 

The latest intelligence from the flooded colliery at Abernant is 
unsatisfactory, and, as some of the more experienced of colliery 
managers have from the first anticipated, very little if any hope 
of rescue now remains. Sir William has been indefatigable, and 
all that mining skill could do has been done. The last phase of 
the tragedy has been the appearance of gas, and as no life could 
be sustained in this, it was generally concluded on Tuesday that 
when found the six colliers entombed would be dead. The 
remarks in THE ENGINEER last week, quoting the opinion of an ex- 
colliery manager to the effect that drainage beneath was almost 
as necessary as on the surface, have prompted the expression in a 
leading contemporary that the subject should receive official 
notice amongst the modes of —_ necessary to avert acci- 
dents. Itwasfurther instanced that the locality of largesubterranean 
bodies of water is known, one supplying the town of Aberdare to 
a great extent during the drought of the last summer. In the 
Taff Valiey many cases of the sort could be cited. 

The colliery officials of Monmouthshire have followed the example 
of those of the Rhondda and Pontypridd, by federating them- 
selves into an association for mutual protection. The Dowlais 
fitters’ strike is ended at length, after having lasted more than 
twelve months. The men have consented to resume work on the 
old terms. This is the usual ending of all ill-considered cases of 
the kind in Wales, 

Ne rt is to have an industrial and trades exhibition, and look- 
ing at its numerous industries, many of them of marked interest, 
there seems no reason to doubt that it will be successful in all 


ways. 

This week a colliery warning was issued in the district, the state 
of the barometer, following a period of damp and disturbed weather, 
suggesting great care. 

e Bil for the Bute Rhymney Fusion has now been deposited, 

and so in due time will become public property. There is no great 
difference between the proposed measure and that which was to 
the front last year. The chief interest will be centred in the terms 
of the fusion. The Amalgamated Stock, into which Ordinary 
Rhymneys will sink, will, as from July, 1897, to December, 1898, 
carry a dividend of 9 per cent., and thenceforward a dividend of 
10 per cent. It will rank next after the preference shares, and 
stocks of the company for the time being, and will be entitled to 
dividends in priority to the Dock Company’s — ordinary 
stock of 1895, and the other ordinary shares and ordinary stock of 
the company. This amalgamated stock, I must add, will not be 
cumulative. The mining and trading world are deeply interested 
in this renewed attempt of the Bute Docks Company to attain a 
level position with the Taff Vale and the Barry in having each a 
dock and railway. Now and after the date of amalgamation the 
company ‘shall be the Cardiff Railway Company.” 4 ; 
The blast pipe invention of a Cyfarthfa engineer, which claims 
to insure regular action, greater speed, less consumption of coal, 
and safety from sparks, has met with marked success at Merthyr 
Vale, and is now being used on the Taff Vale Railway. 








NOTES FROM GERMANY. 
(From our own ~ lent.) 

Activity in the iron and allied ¢ »s has not altered since last 
week, but is sati 'y in all depa. ments, 

In Silesia the pig iron market is steady, and prices have been 
very firmly maintained ; but in the finished iron department inland 
demand has been rather slow, especially the smaller articles of 
manufactured goods showing a certain quietness. However, there 
is a healthy tone prevailing all round; owing to the brisk trade 
that was done a few weeks ago makers are not very anxious about 
new work just at present, being well supplied with orders of former 
date. The steel works are as busy as ever. Plates of all descrip- 
tions have further decreased in demand, and it will be spring most 
likely ere a change for the better can be expected to take place. 





see, unless cargoes come from Bilbao mcre freely, be reduced to a 





Export in plates has also weakened of late. The tube mills 
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remain in good occu 
« The same may be told of the machine 


so many inquiries as before, 
and construction shops. 

There has not been any business of weight done on the Austro. 
Hungarian iron market upon the week ; indeed, some branches 
have been actually dull, but as the iron business is never very brisk 
at this time of the year, producers and manufacturers do not 
attach much importance to the fact that comparatively few and 
small orders only are offering. The shops engaged on railway 
material are, on the whole, rather well off for new work, and 
prospects for further activity are good, 1350 load wagons, and 125 
passenger cars having been given out by the State railways. Official 
quotations from Vienna are :—Common forge pig, 451. to 47f1, p.t.; 
grey ditto, 47fl. to 51fl. p.t.; Bessemer, 4/fl. to 51f. p.t.; ingots, 
76fl. to 80f. p.t.; bars, 115fl. to 120fl. p.t.; girders, 111-50H. to 
125fl. p.t.; boiler plates, 160f. to 18011. p.t.; tank plates, 130f1. p.t.; 
steel plates, 140f. to 160A. p.t.; galvanised sheets, 210f. to 
265f1. p.t.; tin-plates, 26f1. per box. 

There is a comparatively quiet though steady tone noticeable on 
the French iron market, with list rates being well maintained for 
both forward and immediate deliveries, 

The Belgian iron market continues strong generally, although 
not much business of importance has been transacted during the 
past week. The scarcity in pig iron is still strongly felt, and an 
improvement in this direction is not likely to take place in the near 
future, the blast furnace works finding it impossible to get a suffi 
cient supply of coke. Manufactured iron is in pretty lively request 
on home and on foreign account, and there is much firmness 
exhibited in prices. 

Good accounts are given of the iron market in Sweden, and 
recent statements have shown that export in iron and steel has 
fairly increased of late. Towards the end of September of the 
present year 104 blast furnaces were in olow in Sweden, against 
ninety-nine in the year before. 

From January till end of September output amounted to 380,306 t. 

ig iron, 138,400 t. blooms, 87,600 t. Bessemer, and 93,600 t. 
Martin steel ; the corresponding figures for the previous year show 
that in pig iron 19,500 t. more; in blooms, 6400 t. less ; in Besse- 
mer steel, 14,000 t. more ; and in Martin steel, 22,700 t. more were 
produced, Stocks in foundry pig have been almost cleared, inland 
consumption having been uncommonly large, on account of the 
healthy trade that was doing in all branches. When compared to 
the prices ruling in August of present year, current rates are, for 
steel articles, quite 10s. to 15s, higher. 

The Rhenish-Westphalian iron business is lively and firm. Iron 
ore continues in very active demand, and though the mines are 
vigorously Py and output has been considerably raised in 
November, the blast furnace works still find much difficulty in 
securing sufficient supplies. At the end of last month the Seiger 
land mines had orders on their books for no less than 14 million 
tons of ironore. (Quotations are the same as in previous weeks. 
There is a steady. and, on the whole, satisfactory busiuess done on 
the pig iron market ; the majority of the contracts received are 
comparatively small, and either for immediate delivery or for the 
second quarter of next year. Production is equal to consumption, 
and stocks have, therefore, not altered. he activity at the rolling 
mills is a shade more quiet than during last month ; some are of 
opinion that prices have now reached the highest point, offers in 
raw material having been rather more numerous of late. ‘The 
hardware and steel industry is very briskly employed, and so are 
the railway and engineering departments, the conditions of prices 
being satisfactory all through. 

Output of pig iron in Germany and Luxemburg was, for 
November of present year, 544,667 t., of which 133,927 t. were 
forge pig and spiegeleisen, 287,646 t. basic, and 76,992 t. foundry 
pig *roduction in October of present year amounted to 554,402 t. 

rom January Ist to November 30th, 1896, no less than 5,808,265; t. 
pig iron have been produced. 

‘he Berlin Politwal News has published the following interesting 
statement regarding the import of English coal to Germany :—In 
1895 nearly four million tons English coal came to Germany, of 
which only 15,000 tons went up the Rhine ; while during the first 
nine months of present year shipments of German coal from the 
three principal Rhenish harbours, Ruhrort, Duisburg, and Hoch- 
feld, amounted to exactly half a million tons. 

Shipments of English coal from the North Sea ports were 1°4 
million tons, from the Baltic ports 2} million tons; the greater 
part of the import falls to Hamburg, viz., 1°4 million tons, then 
comes Danzig with a little more, and Kiel with a little less 
than } million tons. Nearly the same quantity is imported by 
Kinigsberg-Pillau. The remaining lot falls to the small harbours. 
During the present year import of English coal has considerably 
increased, for the plus of 341,000 t. coal which have been imported 
during the first six months of present year, as compared to the 
corresponding period the year before, came almost exclusively from 
England. ow keen English competition in coal has been in 
Berlin is shown by the fact that during the third quarter of present 
year 127,000 t. English coal went into local consumption, against 
93,000 t. for the same , wg in the previous year, which is equal 
to an increase of 34, t., or 40 p.c. Berlin consumption in 
— coal only rose from 204,000 t. to 339,000 t., or not quite 
2 p.c. 








LAUNCHES AND TRIAL TRIPS. 


THE torpedo-boat Turbinia, built by the Marine Steam Turbine 
Company, Limited, of Newcastle-on-Tyne, to test the application 
of the Hon. C, A. Parson’s well-known steam turbine, went for a 
preliminary trial trip on Tuesday last. The very remarkable 
speed for a vessel of 42 tons displacement of 29 ‘6 knots per hour 
was obtained on the measured mile, with a complete absence of 
vibration. As the full power of the engines was not utilised, it is 
expected that still higher speeds will be obtained on subsequent 
occasions, 

On Saturday, the 19th inst., the s.s, Urania, built by Messrs. 
Craig, Taylor, and Co., Thornaby-on-Tees, for Tommaso Cossovich, 
of Trieste, was taken to sea for her trial trip, which proved 
highly satisfactory. The dimensions of the boat are 280ft. by 41ft. 
by 18ft. 9in., and she will carry 3100 tons on a very light draught 
of water. The engines, by Messrs. Sir Christopher Furness, West- 
ogy and Co., Limited, Middlesbro, are 20in., 32hin., 53in. by 

6in. stroke, with two boilers working at 160lb. pressure. The 
hull and machinery have been built under the supervision of 
James C, Clarke, consulting engineer and marine surveyor, West 
Hartlepool. After adjusting compasses, the vessel at once pro- 
ceeded to the Tyne to load. 

On Saturday, December 19th, Messrs. Irvine and Co., West 
Hartlepool, launched a fine steel screw steamer of about 4150 tons 
deadweight carrying capacity, built to the order of Mr. W. Leatham 
Bright, and Mr. J. Gatton Bright, London. The vessel will 
take Lloyd’s highest class, and has been built under special survey. 
Her dimensions are 314ft. by 44ft. by 23ft. 3in, The deck 
erections consist of poop, bridge, and topgallant forecastle. The 
saloon and cabins for captain and officers are fitted up in poop. 
The engineers are berthed under the bridge deck at sides of engine- 
room, and the crew in topgallant forecastle. The hull is built on 
the web frame principle, with double bottom for water ballast fore 
and aft. Large hatohways are fitted, four steam winches by Irvine 
and Co,, steam steering gear amidships, screw gear aft, two large 
donkey boilers, and direct steam wisdines, The boats are placed 
on beams overhead, and all modern appliances will be fitted for 
general trading. Engines of the triple-expansion type are being 
supplied by the Central Engine Works, of Messrs. W. Gray and 
Co., Limited. The hull and machinery have been built under the 
supervision of Mr. Sage, London. e vessel was named Jacob 
Bright by Miss Irvine. This is the last vessel Messrs, Irvine and 
Co, will launch until after the rs of the extensive altera- 
tions to their yard, which will enable them to build up to 10,000 





tons, 














Dec. 25, 1896. 


THE ENGINEER 


667 











THE PATENT JOURNAL. 
Condensed from “ie ane Oficial Journal of 
a 


Application for Letters Patent. 
*,* When inventions have been “communicated” the 
“name and address wet the communicating party are 
printed in italics. 


8th December, 1896. 


28,048. Jornt for CycLe Hanpie-Bars, H. E. Newton. 
(J. H. Harrell and J.C. MeLauchlin, United States.) 

28,049. LxcuBATORS, G, Cox, London. 

25,050. PURIFYING ‘ATMOSPHERES, E. Manville and C. 
von Buch, London. 

28,001, CARTRIDGE for Guns, E. Box, London. 

28,052. Tres for Cyctes, W. E. Body, London. 

28,053, Steam Enaines, T, Clarkson and H. C. Capel, 
London. 

28,054. SPANNERS, W. P. Thompson.—(F. L. Ellis, United 
States 


28,055. SPANNERS, W. P. Thompson.—(F. L. Ellis, United 
tates. 
W. FB. 





28,056. VALVEs, Thompson.—(W. W. Jackson, 
a 

Warprosg, W. P. Thompson.—{ W. Ullrich and 

.» Germany. ) 

28,058, Lenses, I. Parkinson, Live 


rpool. 
28,059. CYCLE Ge an, PF. F. Garnett and E. P. Smith, 


28,057. 








Liverpool. 

28,060, INFLATING PNEUmatic Trrgs, J. Williams, jun., 
Liverpool, 

28,051. HLecTRIC CURRENT Reoutatinea, R. Holsten, 
Liverpool. 

28,062. REGULATING Distance, R. Holsten, Liverpool. 

25,063, Brusues, A. Mauser, Liverpool. 


28,064. Castines, P. E. Aberg Liverpool. 

VeLociPebEs, J. Stanley, London. 

28,066. CakRieER for INK Wexts, J. Reeve and C. A. 
Wheeler, London. 

nee Sen Hipgs, E. A. Muskett and J. B. Scammell, 
London. 

23 068. Warminc Hanpies of Cycies, 8. M. Schifer, 
London. 


28,065. 


28,069. Firepiaces, A. J. Boult.—(A. Erichsen, Den 
») 

28,070. en ecTRIC CaBLes, F. Hawkins, London. 

28,07 1. Pencit SHARPENER, C. E. Cousy, London. 


w8,072. THERMOMETERS, J. Kent, London. 

PREVENTING the Re-FILLING of BorTLes, 
‘Austendik, London. 

28,074. ADVERTISING, G. 8. C. Swinton, London. 

28,075, CYCLE Frames, G. O'C. Holloway, London. 

zs 076. PLovens, A. L. Brock, London. 

7. AdJUsTING Sart Cures, J. K. Rigby, London. 
TRIMMING oe HANISM, The Linotype Com- 

A. Bates, United States.) 

MOULD WHEEL CONTROLLING MECHANISM, The 

1 inotype C arene, Ld.—(The Mergenthaler Linotype 

ited states.) 

. JUSTIFICATION of Composep Lines, The Lino- 
type Company, Ld.—(B. L. Fairchild, Uni ted States.) 

25,081. Pume Stops, The Linotype Company, Ld.— 

Mergenthaler Linotype Company, United States.) 
ILLUMINATING PHUTOCHROMU:COPE PiCTURES, 

£. lves, London. 

3. GENERATING ACETYLENE Gas, E. J. Feuillette, 

ndon. 

28,084. ENorNnEs, A. Ulric h, London. 

ERATING STEAM, H. Spurrier, London. 


2s O78. 


B. 








pe any, Ltd.—(“. 




















tome E. Field, F. 8 Morris, and C. &. Hoad, 
207 Da Awinas, E. Gay, London. 
28,088. Raitway Crossines, R. Price - Williams, 
a Water Preventers, O. Elphick, 
25,000, Teneo Drans, C. T. Kingzett, London. 





28 091. VALVE MecuanisM, F. M. Kites, London. 
25,092. Smears, T. B. Nuttall, London. 
25,093. PROJECTILES for Orpnance, H. 8. Maxim, 


London. 

28,004. Corsets, E. Kohnberger, London. 

25,095. BOILER-FEED ApPaRaTus, F. C. 
London. 

28,096. CoupLincs, W. Murdoch, London. 

__ ‘ CINEMATOGRAPHIC Apparatus, J. W. Holst, 

naon, 

28,008. BrusHes, P. Stephan, London. 

25,009. DupLex Vatve, A. W. Smart and J. Wilson, 
London. 

25,109. DIFFERENTIAL SprepD Gear, G. G. M. Harding- 
him, London. 

25,10. Lientine, J. A. Sinclair, London. 

25,102. HANDLE Bars, A. W. Turner.{G. Bennett and § 
Snell, United States. 

25,103. Brakes, O. Biittner, London. 


Dyckhoff, 


9th Decender, 1896. 


28,104. Driving Betts and Putueys, 8. J. Pegg, 
London. 
28,105. Lasour-Repucine Gearina, E. R. Polehamp- 


ton, Frome. 
8,106. CuTtine Macuines, G. C. Bingham, Cappoquin, 
Co. Waterford. 

23,107. PLoucus, F. H. Keene, Cappoquin, Co. Water- 


ford. 

28,103. Tire Fixinc, A. Hopton, London. 

— CONVEYING Bicyces, F. Westwood, Birming- 
1am, 

28,110. FINISHING 
Manchester. 

28,111. Wrencu, H. Austin, Wolverhampton. 

28,112. HANDLE "Bars, 8. T. Richardson and R. Price, 
"Birmingham. 

23,115. Tosgs, F. Moore, Birmingham. 

23,114. MARKING SoaP , J. L. Scott-Lyon and The Soap 
»ptumping Co., Ltd., "Dundee. 
3,115, RE-HEATING ‘INcors, J. Reay, J. Cont T. 
~ Pidd, and The Stockton Malleable Iron Co., Ltd., 
Stockton-on-Tees. 

28,116. CHANGE Speep Device, C. Burgess, King’s 
He: ath, Worcestershire. 

23,117, Gases, A. J. Lyon, Cambridge. 

28,118. CYCLE Sranp, K. Edmunds, Birkenhead. 

25,119. an oa Tramcar Seats, J. T. Mackintosh, 
seicester, 


Fett Hats, H. H. and A. Turner, 


23,120. Heating Barus, G. Tomkinson, Wolver- 
hampton, 
25,121. Bows of Tones, B. Addicott and G. Holland, 


Birmingham. 

28,122. Burners, A. Clarke, London. 
28,123. Mitt, H. Miiller, Berlin, 

28,124. HANDLE Bars, J. Lambert and C. B. Beaver, 
Nottingham. 

28,125. Fasric Empossina, J. Shirt, are 

28,126. Game, R. McBurnie and W. C. Haigh, Man- 
chester. 

23,127. ENLARGING CAMERAS, W. Griffiths, Birmingham. 

28, ,128. MECHANICALLY- -PROP ELLED VEHICLES, G. Iden, 
Brighton. 

28,129. Datvine Gear of PRoPpELLED VEHICLES, G. Iden, 
Brighton. 

28,180. Carrier, A. J. Rudd, Norwich. 

23,181. VENETIAN Burnps, T. Whitehead, Birmingham. 

28,132. Mupavarp, J. R. Hill, Leeds. 

28, 133, Tires, W. F . Waterson, Dublin. 
5,134. Pipes, W. ‘Grimmitt and T. Thornborough, 
__Bartow- in-Furness. 
5,135. IonrTING Vapour Cuaross, H. Austin, Wolver- 
ee 

28,186. Knire CLEANING, M. Street, Manchester. 

28, ,187. SpinninG MATERIAL, J. and R. 8. Dawson, 
Bradfor d. 

“8,188. Traps, T. H. Halsall and J. C. Hampton, Man- 
chester. 

28, 139. ee A. Dodd, Wolverhampton. 

28,140. Brakes, R. W. E. Whitehead, Hull. 

28,141, Arr TuBEs, F. B. ‘Hai r, Wolverhampton. 
28,142. Basins, J. "Rothwell, Manch hester, 


28,144. Gearine for Bicycies, R. Evans, Newcastle-on- 


‘PRINTING on Fasrics, J. and H. Markus, Man- 
pvalbed 

28,146. DecoraTep CERAMIC 

mdon. 

28,147. Boxes, R. Owens, London. 

28,148. CycLe Propusion, H. A. Morris and A. G. 
Green, London. 

28,149. Hammer, KE. E. Starck, London. 

28,150. Neck-tT1Es, J..W. Price, London. 

28,151. CyvoLe Drivine, N. A. Aubertin and A. St. V. 
Turquand, London. 

28,152. Prosection of Opsects, G. A. Smith and A. S. 
Fraser, London. 

28,153. Locks, A. B. Pickard, London. 

28,154. Tires, G, E. Butler, London. 

28,155. Prepayinc GasSuppty,J. D. Forster, London. 

28,156. Boiters, J. C. Merryweather and C. J. W. 
Jzkeman, London. 

28,157. TeLecraPH Forms, W. C. Johnson, London. 

28,158. AMMeTERS, Siemens Bros. and Co., Ld., and 
J. Nabel, London. 

28,159. CycLe Byakes, A. M. Maude, London. 

28,160. Drivine Gear, J. F. Sleat, H. Skelton, and C. 
Horsley, London. 

28,161. Prorectinc Gauce Grasses, J. B. Hope and 
T. W. Sanders, London. 

28,162. Drainina Water, J. W. Reed, London. 

28,163. Carsonic Acip Gas, G. Sisson, London. 

28,164. Brakes, H. Schuster, London. 

28,165. Winpow Sasu Fastener, H. G. Powell, London. 

22,166. Fixine Tires, W. I. Cox, London. 

28,167. Preservino Foon, H. Higgins, Cambridge. 

28,168. Sash Weicnts, A. 8S. Hoiges, London. 

28,169. Castors, J. Wilks, Mauchester. 

28,170. Screws, A. 8. Gavin, Manchester. 

28,171. Tires, C. Kochea and L. Beeck, London. 

28,:72. Drivixe Gear, T. C. Fairweather, E. Hent- 
schel, and J. A. Fairweather, London. 

28,173. Drivine Gear, B. F. Sparr, London. 

28 8,17 4. Cask WasHinG Macuines, H. Ballet and M. 
Trolin, London. 

28,175. Picrore Frames, A. Martyn, London. 

28,176. Drivine Cycues, W. aud J. Parsley, London. 

7. TuBULAR RuBBER Rinos, F. Wynne, London. 

. CONVERTING Motion, E. Mattei, London. 

79. Locks, W. Jones, London. 

. Ammunition, W. Hope, London. 

. ExpLosion Enciyes, W. H. Barker, London. 

32. Brakes, G. W. Herbert, Birmirgham. 

3. Umpre.ias, G. W. Herbert, Birmingham. 

. Drivine Gear, 8. T. Richardson, Birmingham. 

5. Gear GHAIN, L. Favet and L. Roux, London. 

28,186. Winptinc Tureaps, H. B. Arundel and J. 
Higginson, jun., Manchester. 


Treatina, W. Stockton, 


28,187. Cycies, F. E V. Baines, London. 

28,188. Sucar, A. J. Boult.—{L. Janssens and Co., 
Belgium.) 

28,189. Divipinc Sticks, H. Newsaum, London. 


28,190. DistripuTinc WaTeR, H.T. Wright, London. 

28,191. CycLte Locks, A. H. Dickinson and H. J 
Fisher, London. 

28,192. PNEUMATIC Sprincs, H. R. Gilling, London. 

28,198. Evecrric Lamp Caps, E. J. Sander and A. 
Clifford, London. 

28,194. Gas Burners, C, de E. 

28,195. Glove Fasteners, E. 
Germany.) 

28,196. Dynamos, A. Fischer and A. Held, London. 

28,197. Beer Encines, A. Parmenter, London. 

28,198. Carriace Cusuions, B. Green, London. 

28,199. TreaTinc Nitrocey, H. H. Lake.—(C. Pieper, 
Germany.) 

28,200. Brakes, G. Schreiner, London. 

28,201. Mitistons, ‘I. Opel, London. 


Llatas, London. 


Edwards.—(R. Klemm, 


10th December, 1896. 

28,202. Steam Enutngs, W. F. Taylor, Croydon. 

28,203. Tusine, P. J. Daly, Cork 

28,204. SappLE Covers, F. W. Barratt, Wimborne. 

28,205. Fan, T. Free, E. G. Humphrey, and F. E. 
Gordon, London. 

28,206. Gas Generator, T. R. Fowler, Liverpool. 

28,207. Prinrine Frames, J. Batty, Birmingham. 

28,208. Cyc_e Cuarns, L. 8. Crandall, London. 

28,209. Kir Baas, J. D. Wats, London. 

28,210. Raits, W. C. Ferguson and J. L. 
United States. 


Bonnell, 


28,211. Sarety Kerrie, A. W. McGill, Leeds. 

28,212, LasTine Stanps, I. Dilley, Northampton. 

28,218. LatcH MECHANISM, E. Vaughan, Wolver- 
hampton. 


28,214. Waist Betts, P. A. Martin, Birmingham. 
28,215. Gas Mant Le, H. Foster, York. 
28,216. Fans, R. Oswald, Longport, Staffs. 
2 217. THREADING NEEDL ES, K. J. Romanes, Reigate. 
28,218. Seat Prorscrors, N.C. Street, London. 
28,219. RetoucHinoe, M. Johnstone, Hastings. 

28,220. Exp.osives, G. Beneké, Southport. 

28,221. RecuLatine Scutcuers, F. Ficlaen, Todmorden. 

. Curr Links, A. W. Cashin, Birmingham. 

28,223. DECOMPOSING SALTs, F. Mac Kinley, H. Breck- 
nell, and E. M. Munro, bristol. 

28, 224. Raw Exc.iuper, H. I. Metcalfe, Leeds. 

25. Bicycies, R. F. Waugh, Newcastle- -upon-Tyne. 

28, 226. Piummer Buocks, W. Fairweather.—(F. 
Fa user, Italy.) 

. Lavatory Basins, H. M. Craig, Glasgow. 

. Enoryes, P. B. and W. Ms artyn, Glasgow. 

,229. VENETIAN Biinps, R. Baker, Nottingham. 

28° 230. Picnic Knives, E. Priestman, Shefiield 

23,231. VAPORISER, T. H. Mew, Belvedere, Kent. 

28,232. Sprocket WHEELS, J. F. Dowling, Dublin. 

28,233. Fenpers, H. E. and E. O. Newey, Dudley. 

28,234. WHeet Rims, H. W. Ludlow, Birmingham, 

28,235. ApveRTIsinG, W. J. Munden, London. 

28, 236. WHEEL Tires, E. Ackers, London. 

28,237. TRANSMITTING. Power, K. ‘Bonniksen, Coventry. 

28,238. Pressure Gavog, J. A. and 8. Fletcher, Man- 
chester. 

28,239. Tire InrLators, C. G. Heaven, Birmingham. 

28,240. CycLe Support, E. F. Johnson, London. 

28,241. Lirrs, W. Schermuly and E. B. Jones, London. 

28,242. Piano Pepats, A. Mason, London. 

28,243. Boor Trees, H. H. Clifford, London. 

28,244. WuEEeL Huss, T. Thompson and J. Bernasconi, 
London 

28,245. Sasu Fastener, B. Pitt, Bristol. 

28,246. Fire Encines, J. C. Merryweather and C. J. 
W. Jakeman, London. 

28,247. WaterPRoor Fasrics, A. J. Boult.—(H. J. 
Peschard, France.) 

28,248. CycLe Joints, H. Belcher, A. H. Niblett, and 
H. Campion, London. 

28,249. ELectric TermiNa.s, J. H. Kerridge, London. 

28,250. CANDLE-sTIcKs, G. W. Keep and F. H. Whysall, 
London. 

28, 251. CuTTING Pipes, J. Robinson, London. 

CycLe Gear, D. EB. Radclyffe, London. 

98. DRILLING Macuiyes, F. A. Errington, London. 

28 254. Dust Guarps, F. J. Roberts, C. J. Visger, and 
F. Ebel, London. 

28,255. PROPELLING Cycues, J. B. Lee, London. 

28,256. Cass, A. B. Frend, London. 

28,257. SHapinc Nuts, The Helicoid — nut D 
lopment Syndicate, Ld. , and W. A. G. Schénheyder, 
London. 

28,258. Fur Ciips, W. G. Speck, London. 

28,259. TRamway SwitcHEs, L. Wesselsky, London. 

28,260. ADVERTISING, G. C. Fricker, London. 

28,261. Pumps, G. 8. Spurrier, London. 

28,262. ADVERTISING, G. C. Fricker, London. 

28,263. BLack-Boarps, J. C. Tarver and A. Haward, 
London. 

28,264. Fotpinc Tune, E. Hénault, London. 

28,265. Fire Baut, KE. Barker, London. 

28,266. BLEACHING FisrRgs, 4. F. B. Gomess, London. 

28,267. MeasuRING Evectricity, E. H. P. Humphreys, 
London 

28,268. VARYING SpeeD Motion, J. Corp, London. 

28,269. Cycies, J. B. Goodwin and W. Stockton, 













ERS 


















28,148, GENERATORS, G. Mees, Berlin. 


ndon. 





28,270. Viewine Osvects, J. Rheinberg, London. 

28,271. WEIGHING Macaines, F. H. Richards, London. 

28,272. Hat FasTeNERS, M. Way, London. 

28,2738. Wueet Rim, E. E. Scott, London. 

28,274. Ver. Fastener, H. Bleasdale, London. 

28,275. Castors, D. Dawson, London. 

28,276. Tires, A. Burley, London. 

28,277. Cicar Cases, E. G. Barnes, London. 

28,278. Brusn, E. H. Lawson, London. 

28,279. REGULATING Suppry of FvEL, Sir C. S. Forbes, 
Bart., London. 

28,280. Burnine Liquip FuEt, Sir C. 8. Forbes, Bart., 
London, 

28,281. Puriryinc ATMosPHERE, A. Kornfeld, London. 

28,282. InrLatine Device, H. L. Guiline, London. 

28,283. WaTER Paints, W. A. Hall, London. 

28,284. Enoines, E. R. Clarke, London. 

28,285. PerroLeum Enorngs, R. O. Allsop, London. 

j. Stirrvups, C. H. M. Lyte, London. 

. Savine Lire, E. Petit, London. 

. ELectRo Deposition of NickEL, T. R. Canning, 
London. 

28,289. WasHiInc GRANULAR MATERIALS, 8. Sherratt 
‘ W. A. Richards, Liverpool. 


28,290. INcanDescentT Liocutinc, F. V. C. Brokk, 
Live: 4 
28,291. Mitt Stones, E. Edwards.-(C. J. R. Le 


Mesurier, Ceylon.) 
28,292. Letrer Cases, H. 8S. Fearon, London. 
28,2938. Bores for Guns, H. M. J. J. de Surel, London. 
28,294. Satt, E. A. Goddin and R. Lees, London. 
28,295. CARRIAGE WHEELS, J. B. and B. Verity, London. 
28,296. Securino Tirgs, J. B. and B. Verity, London. 
28,297. Trres, J. B. and B. Verity, London. 
28,298. Empossinc Merat, H. 8. Fearon, London. 
28,299. VesseLs for Liquips, H. H. Leigh.— (2. Lychen- 
heim, Germany.) 
28,300. Kittine Poutrry, A. Taylor, jun., London. 
28,301. CycLe Sappues, H. W. G. Plunkett, London. 
28,302. ACETYLENE Gas, A. J. Boult.—(L. Serres, 
France.) 
28,308. FuRNITURE Castors, M. J. Rowley, London. 
28,304. Letrer ALsum, T. G. Beckers, Kéin. 
28,305. InrLaTine Tires, 8. C. Buckley, London. 
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28,306. ARMOURED Tirz, R. G. Randall, Kildare. 

28,307. Too. Cutters, J. Clark, London. 

28,308. Lock and Key CycLte Heap, C W. 
Christchurch, Hants. 

28,309. Harness Rosetrzs, T. Poppleton, Walsall. 

28,310. ORNAMENTAL TILES, J. Ingleby, Leeds. 

28,311. SHeer Mera, C. Shaw, Wolverhampton. 

28,312. Motor Cars, J. Sturrock and D. J. MacDonald, 
Dundee. 

28,3138. Matcu-Boxes, A. Dorst, Dundee. 

28,314. ELectric Baiteries, R. Kennedy, Bradford. 

28,315. SPEED Gear, R. Kennedy, Bradford. 

28,316. ADVERTISEMENTS, T. K. Garton, Newton-le- 
Willows, Lancashire. 

23,317. Brick, J. Ripley, Methley, Leeds. 

28,318. CycLe Accessory, E. A. Lake, Hastings. 

28,319. Spanners, J. Richardson, Birmiogham. 

23,320. Heatinc Feep-waTER, J. Thom, Liverpool. 

23,321. Steam Enouves, J. Thom, Liverpool. 

28,322. Ammonia, T. Twynam, Egham, Surrey. 

28,323. MoTor CARs, J. Sturrock and D. J. MacDonald, 
Dundee 

28,324. SHaw ts, 8. Schwabe and Co, Ld., R. Bora’, 
and A. Binz, Manchester. 

28,325. PREVENTING ACCIDENTS, 
Manchester. 

28,326. Beir Fastener, 8. Green, Wolverhampton. 

28, 327. SEPARATING RuBBER, W. F. Askham, Glasgow. 

28. Cycie Pepa s, L. Callender, Nottingham 

g 329, CycLe Gear, W. Davies, Manchester. 

8,330. VENTILATING Rapiators, W. Richardson, 
Mansfield. 

28,231. Cycte Lamp Brackets, A. H. Walter and G. F 
Burton, Birmingham. 

32. Door Knoss, E. Collier, Birmingham. 

Corree StTeainers, A. W. Pennington, Bir- 

mingham. 

334. KETTLE Lips, W. H. Wood, jun., Birmingham. 

28,335. INTERLOCKING HAND-BOWL Prop, E. and W. 
Brookfield and W. Ball, Longton. 

28 336. WRITING on BLACKBOARDS, L. Conway and 
E. McGuinness, Liverpool. 

28,337. PeRAMBULATOR Hoops, C, 
Heath, Staffordshire. 

28,338. ExpLosion ENGINEs, W. 
mingham. 

28,339. Lamp Wicks, C. A. Gaskell, Bristol. 

28,340. Or Lamps, J. H. Price and W. H. Paull, Bir- 
mingham. 

28,341. SuHre.ps for Bopsins, W. B. Wilson and Wilson 
and Co, Ltd., Halifax. 

28,342. INHALING OxyGEN, F. W. Branson, Leeds. 

28,343. Cycues, 8. C. Plester and W. G. Ludlow, Bir- 
mingham. 

28,344. Ropes for Cotiiery Caces, D. Davies, Blaen- 
clydach, Glamorganshire. 

28,345. CycLe Frames, J. Platt and J. Grayson, Man- 
chester. 

28,346. CycLe BRAKE, J. Murrie, Glasgow. 

28,347. CEILING Roses, W. P. 'Theermann, Manchester. 

28,348. CycLe Cups, G. W. Hawker, Birmingham. 

28,349. SHIPs’ ANCHOR, L. Lloyd, Birmingham. 

28,350. Lowerinc Parcets, J. H. Wilkinson, Bir- 
mingham. 

28,351. Cycie Locks, M. Gessler, Birmingham. 

28,352. Fiasks, J. Marshall, London. 

28,353. MusTaRD Retainer, H. W. Mills, London. 

28,354. Cycie Bars, C. A. McCombie, Teddington. 

28,855. FLEXIBLE Wires for TERMINALS, W. H. Lane, 
Staines. 

28,356. MupGuaRp, F. Tomlins, Brighton. 

28,357. ‘‘ HorsecuarD,” T. Bennett, London. 

28,358. Brakes, 8S. B. Cochrane, London. 

28,359. Heaters, F. Sykora, Cologne. 

28,360. SEPARATING CLOVER SE£ED, A. Hagen, Cologne. 


Tizard, 


G. C. Kingsbury, 











Darby, Cradley 


Rowbotham, Bir- 


22,861. MeraL ALLOY MaKING Process, M. M. Marcus, 
Cologne. 

28,362. PotisHinc Paste for Grass, a. Silberborth, 
Cologne. 


28,363. Brakes, C. Whiteman, London. 

28,354. Fasteners, H. V. Lloyd, London. 

28,365. TREADLING, G. T. Dawswell and A. 'T. Cheese- 
wright, London. 

28,366. Skate, W. Griffiths, London. 

28,367. Arc Lamps, E. Hungerbuhler and A. Slatter, 
London. 

28,368. WHEELs, A. G. Knapp, London. 

28,369. Caps, M. Schneiders, London. 








28,870. SHeatHs for PNeomatic Tires, A. Mitchell, 
London. 
28,371. Burnine ILLumiNatTiING Gas, ‘T. Birnbaum, 
London. 
28,872. Vatves, F. Coney, Lon? ~ 
28,878. Driving Gear fo A. W. Nash, 
mdon. 
9° 874, TR J. G. Newey, 
G. Coppel, 
“s i» 
28,5, 
28,879. BuLw “an. 


28,880. TRAMWAY OUBSTAGL. avi oi, 2. ae 
London. 

28,381. STARTING MECHANICALLY-PROPELLED VEHICLES, 
E. J. Pennington, London. 

28,382. Sprinc of VeLocipepes, W. and D. Doig, 
London. 

28,388. DerecTtinc BortLe RE-FILLING, F. 
London. 

28,884. CycLe Support, G. Aston, London. 

28,385. HorsesHoes, W. H. Richardson, London. 

28,386. VELOCIPEDE Sprocket WHEELS, J. Brawn, 


London. 
28,887. Liquip Raisin, J. A. Larsen, London. 


weitzs1, 


Salomon, 








28,388. CycLe DrivinG Gear, D. Roberts and E. Gould, 
jun., London. f 

28,389. Boots and SxHoxs, H. Simcoe and F. Bostock, 
London. 

28,390. Scarrs, F. Theak, London. 

28,391. Mirrors, C. F. Steele, London. 

28,392. VaLve AcTuaTinG, F. R. Boardman, London. 

28,393. Banpaces, T. Petersen, London. 

28,394. Burners, T. Watkins, London. 

28,395. Hat Grip, R. H. Charleton, London. 
28,396. Ain Doors, A. E, Holbrook and J. F. Harding, 
London. b 5 
28,397. Fans, G. E. Bodge, 8. N. Corthell, and N. E 
Reed, London. 

28,398. "DRAWING, R. Richter, London. 

28,399. LINOTYPE Macuings, T. H. Catherall, London. 

28,400. ELectric Motors, W. P. Thompson.—(J.*Dulazt, 
Belgiu m.) 

28,401. SareTy Lock, W. P. Thompson.—{V. D’ Ettorre, 
Italy. 

28,402. , H. W. V. Wilson, 
Liv erpool. 

28,403. Cranks, W. Haynes and P. Whitcomb, Man- 
chester. 

28,404. BICYCLES, J. Trantom and T. Sheldon, Liver- 


HYDROCARBON ENGINES, 


Ihe 
28 405. Gearinc for TRANSMITTING Motion, E. Shackle- 
ton, Liverpool. 
28,406. SrzaM Vesse.s, H. H. Griffin and G. Gibson, 
London. 
28,407. SELF-PROPELLED VEHICLES, H. H. Griffin.and G. 
Gibson, London. 


28,408. Saw SHarpenine, A. J. Boult.—(A. Lazzarini, 
Italy. ) 
28,409. Formine Packets, E. T. Pollard, London. 


28,410. CONNECTING BRACES, E. L. Evansand A. Bonnin, 
London. 

28,411. Evaporatinc Water, 8. Straker, London. 

28,412. CycLe Drivinc MecuanismM, W. Hemingway, 
London. 

28,418. FisHinc Rees, W. and J. J. Hardy, London. 

28,414. A Dryinc Apparatus, O. Schmeisser, London. 

28,415. Topacco PoucHes, W. 'W. Horn.—(Erlanger and ’ 
Co. , Germany.) te 
8,416. CLasps, W. W. Horn.—{Erianger and Co., Gers: 
many. 

28,417. tins Covers, G., J. and W. West, and H. J. W. 
Raphael, London. 

28,418. Praninc Metat, W. W. Hulse, London. 


28,419. Friction CLutcHes, J. 1. Thornycroft and jhe 
Steam Carriage and Wagon Compauy, Limitea, 
London. 

28,420. Srurrinc-Boxes, J. I. Thornycroft and The 
Steam Carriage and Wagon Company, Limited, 
London. : 

28,421. Bicyctes, R. Brown and D. F. Patton, 
London. 


28,422. Drivine Gear, W. T. Shaw, I. W. Boothroyd, 
and A. Sydenham, London. 
28,423. TuBE STRAIGHTENING, C. T. Crowden, London. 
28 424. Morors, C Hoeck, London. 
28 425. Gas GENERATING, H. T. Marks and J. T. Tod- 
man, London. 
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28,426. CycLe Hanp Grip, J. K. Pogue, London. 

28,427. CHAMBER Ports, J. Harper, Glasgow. 

28,428. AERIAL Macuings, A. B. McDonell, Havering- 
atte-Bower, Essex. 

28,429, EARTH ENWARE Sinks A. and T. Sabine, Derby. 

28,480. SaniTARY Prpss, A. ana I. Sabine, Derby. 

28,431. Lamps, E. Gerard, Liverpool. 

28,432. Gas, T. and G L. Holmes, R. 
R. T. Barnes, Liverpool. 

33. Saips’ BuLwaRks, J. Linkleter, Tynemouth. 

34. Evectric Tramways, J. Enright, London. 

35. SHow Carps, W. Freeth, Watford. 

2s ,436. Cranes, J. G. and E. G. Fiegehen, Bedford. 

28,437. Friction Ciutcues, H. J. H. King, Nails- 
worth, Gloucestershire. 

28 yas. Cycie Carns, H. W. Moore, Bradford. 

28.439. YARN MACHINE RY, J. H. Houldsworth and J. 
Ww hitaker, Halifax. 

28,44”. ADVERTISING, W. Hunter, Glasgow. 

28,441. SPANNERS, F. R. Baker, Birmingham. 

28,442. TRANSFORMERS, Manchester Eaison Swan Com- 
pany, Limited, A. Still, and E. W. Cowan, Man- 
chester. 

28,443. ELecrric FusisLe Cut-outs, Manchester Edison 
Swan Company, Limited, A. Still, and E. W. Co.van, 
Manchester. 

28,444. MiTRED ANGLEs, W. E. Plested, Watford. 

238,445. Doors, W. Dewar, Dundee. 

28,446. CycLe Drivine Gear, A. E. Old, C. E. Pier- 
point, and F. W. Richards, London. 

28,447. Sarevp for Tires, R. ’Pochin, Leicester. 

28,448. Cyciss, G. H. rea Leeds. 

28, 419. Eac POACHER, C. J. Flook, London. 

28,450. CYCLE STEERING bo C. T. B. Sangster, 
Birmingham. 

28,451. Caps, H. L. Woolfenden, Manchester. 

28,452. ProsecTinc ANIMATED Pictures, O. Volkmann, 
London. 

28,453. Gearine for Cycies, H. Vine, 

23 454. Sprinc Frame for Cycugs, T., 
Kiddier, Nottingham. 

28,455. Pwreumatic Tires, W. Swain, Manchester. 

23,456. Pneumatic Tires, W. Swain, Manchester. 

28) 457. BicycLte Foor Rest and BRAKE, 8. Dinnebier 
and Co., Birmingham. 

28,458. CLosiNG Doors, W. J. Knight, London. 

2-,459. SprnninG Frames, W. D. Rosencrantz, London. 

28,460. Paste, W. Reed-Lewis.—(C. Delaye, France.) 

28,461. Potato DicceErs, J. Marshall, Glasgow. 

28,462. SecurinG TiREs, M. C. Smith, Glasgow. 

28,463. Pitinc Boarp, J. Twaddle, Glasgow. 

28,464. Brakes, J. Jenkins, Halifax. 

28,465. PLANTING IMPLEMENT, W. Forbes, Bradford. 

28,466. Pneumatic TirEs, J. Clough, Bradford. 

28,467. Pipe Protector, W. Matthews, Manchester. 

28,468. Foop for Pouttry, y Chambers, London. 

28,469. Bounpary Stones, C. Branzke, London. 

28,470. Sprine Harr-prn, G. H. Brierley, Torquay. 

28,471. AppLyinc Harr to Skins, F. C. ‘lussaud, 
London. 

28,472. Guarp for Razor Biapgs, A. Craig, Glasgow. 

28,473. Tap and Cork, W. Booth, London. 

28,474. Moron CarriaGEs, T. Bosher and E. Mount- 
ford, London. 

28,475. IncuBators, G. H. Blundell, Gloucester. 

28, 476. Cycues, J. and R. Burns, Coventry. 

8,477. Bicyc.e Sprines, E. 8. Shapcott, #xeter. 

28, 478, SIGNALLING APPARATU s, H. Davies, York Castle. 

28,479. WHEELS, C. Stevenson, Liverpool. 

28,480. DRIVING Cuains, 8. H. Brooks and T. Goodbe- 
here, Manchester. 

28,481. Prorectinc Hanns of Cyc wists, H. Beardsley, 
8. Withers, and J. H. Chandler, London. 

28,482. Miners’ Lamps, J. Rose, Sheffield. 

28483. Houprast, J. O'D. Fowler, jun., New York. 

28,484. MaGazINE RiFe, H. Pieper, London. 

28 485. Topacco Pires, W. Pearse, London. 

28,486. TRaw. Boarps, G. Beeching, Fleetwood. 

28,487. CycLE Pepats, C. A. Allison.—(J. W. and B. L. 
Kuykendall and J. W. Roberts, United States.) 

28,488. Execrric Arc Lamps, T. Spencer and C. J. 
Toerring, jun , London. 

28,489. Tires, M. M. Dessau, London. 

28,490. Paper Bags, H. Hélscher, London. 

28,491. Gas Burners, L. Denayrouzs, London. 

28,492. TuBE FLANGes, Galloways, Ltd., and J. H. 
Bectwith, London. 

uw, “93 Sure’s Ben, F. J. and A. F. Tinker, London. 

28,4» \ Cvorgs, F. J. and A. _F, Tinker, London. 

28,495. FLusuine Ciosets, N. E. Cooke, London. 

28,496. Gas Brackets, B. Cars, London. 

28,497. Movuntine Piate Gwass, C. Vorpahl and F. 
Neuhausen, London, 

28,498. CELLULOID ARTiICLEs, R. Lenel, London. 

28,499. PARANITRANILINE Rep, A. G..Green, London. 

28,500. Pneumatic Tires, J. B. and B. Verity, London. 

28,501. Fish Piartes, J. Fisher, London. 

28, 502. Vacuum Tusgs, H. H. Lake.—(C. H. F. Miiller 
Germany.) 


W. Stewart, and 





London. 


J.,and J. W. 
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28,503. NoN-RETURN VaLves, H. H. Lake.—(F. Veith, 
Germany.) 
28,504. StoRine Drorrincs of ANIMALS, T. Walters, 
ndon. 
28,505. Enarnes, J. H. Lamb, London. 
28,506. Spun Bevet Mirre Worm, R. T. and J. G, 
Glover, London. 
28,507. Woopren Boxss, E. A. Ball and W. Hitchings, 
London. 
28,508. Pencit SHARPENER, A. D. Spiers, London. 
28,509. Jam, W. H. Pearson and F. N. Mainetty, 
London. 
28,510. Sirk DkeEssinG, D. J. Falconer, London. 
28,511. AccumrLators, L. Lucas, London. 
23,512. Drivinc Gear for Cycies, O. Robinson, 
Londun. 
23,518. Tats, A. W. Shirley, London. 
= INTERNAL Combustion Enaines, T. Tomlinson, 
mdon. 
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28,515. Connectinc Cuairs, T. Jacob, London 
28,516. Pwevmaric Trres, H. Sansom and J. "Whittall, 
mdon 
28,517. Putieys, T. W. Weston, Coventry. 
28,518. CartripcEs, J. Bland, London. 
2s, 519. CHanoinc Spezps, G. H. Scott and R. H. Taylor, 
Devon port 
28,520. REGULATING Position of Lamps, W. H. Thickett, 
Grimsby. 
28,521. Pot, R. Kiituer, Berlin. 
28,522. Drawinc orr Begr, R. Rogers and E. C. Bull, 
Wo :verhampton 
$8,523. Motors, E. K. Dutton, H te. 
Fe "524. WARPING Mitts, F. Calverley and T. Sykes, 
Huddersfield. 
28,525. Vatve, T. M. Lowcock, Norton Woodseats, 
near Sheftield. 
28,526. Nat, T. Parish, Stourbridge. 
28, —-> Encrngs, J. Mackenzie and 5. ‘Carling, Middles- 
rou 
28,528. ee J. A. T. Waite, G. H. Knight, and J. 
P. Bailey, Manche ter. 
28,529. Mup-cuarps, F. Lott, Liverpool. 
28 530. Drivine Gear, W. H. Luther and J. Cockburn, 
Glasgow. 
28,531. Protective Sacks, E. G. C. Bomford, Bir- 
mingham. 
28,532. Cteanine Cycues, H. Costello, Dublin. 
28,533. HanpLe-BaR, W. Smith, Longport, Staffs. 
28,584. CYCLE Pepats, F. Willmot, Birmingham. 
28,535. HorsE-SHOES, J. Reynolds, jun.. Nottingham. 
28,536. Sreerinc Cycies, F. Willmot, Birmin ate. 
28,537. OpticaL Device, J. B. King ‘and F. me Pool, 
Mutley, Devon. 
28,538. Huskie Ricz, W. H. Cullington, Liverpool. 
28,539. Brake, A. C. Roper and F. Algar, Exeter. 
28,540. Drivine Cycizs, T. F. Wiley, Bradford. 
28,541. Drivine Cycues, T. F. Wiley, Bradford. 
28,542. Ramtway Cuair Key, E. C. Blackmore and T. 
Blackmore, Cardiff. 
28,543. Pick, E. Neelssen, Hamburg. 
28,544. Lamp, F. Schumacher, Hamburg. 
28,545. Vatve, E. Burwick, Hamburg. 
28,546. WeicHine Device, Ww. Browning and J. Mel- 
drum, Manchester. 
28,547. CycLe Brakg, E. H. Francis, Nottingham. 
28,548. Kyitrinc Pins, Z. and J. W. Shrimpton, 
Redditch. 
28,549. Driving Gear, CRANK, 
Bicycues, E. Reynolds, Northam: 
28,550. Locks, C. H. Cribb and 
ndaon. 
28,551. Tane, A. V. Stacey, Sheffield. 
28,552. WasHInc Woven Goons, W. Hadfield, J. J. 
Sumner, and H. Hadfield, Manchester. 
28,553. WasHING Woven Goons, W. Hadfield, J. J. 
Sumner, and H. Hadfield, Manchester. 
28,554. TAKING-UP Motion "for Looms, T. W. Derby- 
shire, Manchester. 
28,555. Steam GENERATORS, J. Easthope, Barrow-in- 
ness. 
28,556. Paper Wrappers, A. J. Johnson, Birmingham. 
28,557. Brown CoLtourinc Marrers, W. H. Claus and 
A. Rée, Manchester. 
28,558. System of Transmission, Bouvier - Dreux, 
Brussels. 
28,559. Brake Lever, M. Gélas, Brussels. 
28,560. Rarpway CARRIAGE Seat, L. and E. Willzert, 
Brussels. 


and Brake for 
ton. 
. H. F. Hyndman, 


28,561. Fiuip Compressors, [. T. Dyer and O. B. 
Reichelt, London. 
28,562. ELectric Motors, I. T. Dyer and O. B. 


Reichelt, London. 

28,563. Sream Generators, J. Kirkaldy, London. 

28,564. Winpows, 8. 8S. Bradshaw, Birming 

28,565. Distance InpicaTor, F. M. ey London. 

28,566. Brakes, I. Weise, London. 

28,567. Stove, H. C. Peirson and G. E, Newton, 
London. 

28,568. Baskets, C. F. Richardson and J. L. Scott- 
Lyon, London. 

28,569. Ice Cycies, R. von N. de Markovitz, London. 

28,570. Boxes, E. Swann, London. 

28, 571. Drivine Gear, F. L. Sarjeant, Lond 

28, (or2., Bicvexzs, R. C. Knights and J. E. Fuller, 

ndon. 

28,573. EXTINGUISHING fac, L. Andrews, London. 

. CANDLEsTICKS, W. Sharp, London. 

. Gas GLOBES, W. Sharp, London. 

. Truck Fasteninas, D. G. E. Davies, London. 

. Wueet Ris, J. Stahl, London. 

Bonprixe Rais, R. E. B. Crompton, London. 

28,579. Puzzies, C. J. Croft and F. E. Dannell, 

London. 

. WHEELS, J. B. Dunlop, se London. 

. VeLocrPepEs, H. W. G. Fairfax, London. 

. WATER-CLOSETs, G. Dutield, London. 

33. Cooter, H. Lepape, London. 

. CarTrinceEs, E. Lemaire, London. 

35. FIREBAR CARRIER, J. King, London. 

36. CycLes, J. Foster, London. 

. Sueep Dressine, J. L. Freeman, St. Ives. 

38. Gas Propucers, L. Mond, London. 

. Lamp Supports, J. O. Donnison, Liverpool. 

28,590. Wrvzzers, F. Thompstone, Live: 5 

. Separatixe Dirt from Corton, 8. H. Brooks 

d W. Frost, Manchester. 

28,592. Warpinc Macuines, S. H. Brooks and J. W. 
Compton, Manchester. 

28,598. MrasurRING QuaNTity of Steam, M. Gehre, 
Liverpool. 

28,594. beaten ge Ropgs, G. Lanscll, London. 

28,595. Matcues, C. Bals, C. de LE. zu 
Stuy wenbergh, and G.  Guemelaies a. 

28,596. Dress Guarps, F. Saunders, 

28,597. Boat Gear, H, de la C. Travers, Londen. 





| 28,619. Rupinc Sappigs, B. 





28,598. Sussrirute for INpIA-RUBBER, L. Greening, 
mdon. 

28,599. Tga Druisrs, G. W. Sutton, London. 

28,600. Enve orgs, A. I. Ditchfield, London. 

28,601. CoLLAPsIBLE Boats, U. Hibberd, London. 

28,602. Breast NippLe SHieLpD, E. W. Dickins, 
London. 

28,608. Lamp Grass, P. Jensen.—(C. Kipper, Germany.) 

28,604. Rorary Enoixes, C. M. Johnson, London. 

28,605. PressurE Repvccine Vatves, J. Whitehead, 
London. 

28,606. Brakes, A. J. Boult.—(J. Loubeyre, +) 

28,607. Looms, C. G. Hill and R. Weiss, London. 

28,608. Locxine Barrisrs, L. Cohn, London. 

28,609. SHowine RELATION of OxYGEN and NITROGEN, 
L. Cohn, London. 

28,610. ELecrric S:GNALLING L. Cohn, 

mdon. 

28,611. Inpicatinc Stroppace of WaTER-CcLoseTs, L. 
Cohn, London. 

28,612. TeLepHonic Systems, A. J. Boult.—(La Société 
Anonyme De Téléphone Privée, Belgium.) 

£8,618. TREATING NiTRO-CELLULOSE, D. M. Sutherland 
and W. McLaren, London. 

28,614. Frrrines for Carte Stats, G. W. Sivewright, 
London. 

28,615. TrLes, H. Schréer, London. 

28,616. Parcet Houpers, H. W. Snellgrove, London. 

28.617. Fasignine for Links of Cxatins, E. Edwards. 
(L. &chinherr, Germany.) 

28,618. Pars, J. Skerman and A. Stevens, London. 

rrick, London. 

28,620. CycLe Frames, W. B. Challen, London. 

28,621. Row ocks of Boats, M. Preston, London. 

28,622. Automatic WEIGHING APPARATUS, E. G. Thomas, 
London. 





APPARATUS, 
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28,623. CycLe Crate, J. T. and W. D. Hawdon, New- 
castle-upon-Tyne. 


| 28,624. Corset Fasteners, R. H. Wall, London. 


28,625. Sropprinc Raitway Trains, J. H. Thomson, 
Bradford. 

28,626. RecisteRInc AppaRATus for BILLIARD TABLES, 
H. Walder, London. 

28,627. Pyeumatic Tires, C. W. Clayton, London. 

28,628. Corres Mixtures, J. B. Scammell and E. A. 
Muskett, London. 

28,629. bce go P. L. Renouf, London. 

28,630. Coms, J. Stephen and J. Duncan, Edinburgh. 

28, 631. lontrioy Tu BE, T. Humpage and H. I. Jacques, 
Bristol. 

28,632. HANDLE-BaRS, J. B. Fondu, London. 

28,633. Dress SHiE.ps, E. Butler, London. 

28,634. MenTHoL Hoxper, E. 8. Norcombe, Live = 

28,635. BuLKHEAD Doors, J. G. Garrick and A. 
ster, Liverpool. 

28,636. Dress Guarps, W. A Lloyd, Birmingham. 

28,687. Harpeninc Parts of CycLte Work, C. 
Kayser, Sheffield 

28 638. Wore. Spoke Tacks, W. A. Lloyd, Birming- 

am. 

28,639. Tosacco Pipe CLeaners, G. Castleden, Fram- 
lingham, Suffolk. 

28,640..SKEWER Pap, W. J. Parish, London. 

28,641. Courtine Kops, J. W. Baird, Pencaitland, 


Ww. 


28,642. TunpisHes, A. Hateley and T. Barrett, Bir- 
mingham. 

28,648. Cyc_e Sranps, R. Dale, Keighley. 

28, aes. ——— Drivinc Gear, G. H. Milward, Man- 

PY — Novetty, J. Cook and W. Kelly, St. Helen's, 

28,646. INTERNAL Comsustion Enoines, E. Dagnall, 
London. 

28,647. KeyBoarps, J. F. Black, London. 

28,648. Motors, 8S. M. Balzer and W. H. Humphrey, 
London. 

23,649. Borrie, T. Hill, Hull. 

28,650. Ports, W. Bell, Glasgow. 

28,651. Snares, N. W. Lobb, Launceston. 

28,652. Batt Bearinos, F. Bosshardt.—(Kugler and Co., 
Switzerland.) 

28,653. Licuts, T. W. Horn, Glasgow. 


28,654. Miners’ Lamps, D. Evans and L. N ‘. Williams, 
Bristol. 

28,655. Pygumatic Hus for WHEExs, W. Fennah, Bir- 
mingham. 

28,656. Seats, E. A. Ricketts and A. B. Chavasse, 
Wolverhampton. 


28,657. Cramps, H. F. Massey, Manchester. 

28,658. FasTENING HANDLES to BroomHeaps, W. H. 
Lane, Staines. 

28,659. TusuLAR Hanpies, J. Millington, Wolver- 
hampton. 

28,660. WHEELS, S. Spinke, London. 

28,661. Tornip Toprinc, W. Walker, Glasgow. 

28, 662. Screw CuTtine Suartine, J. Craven, Leeds. 

28,668. Prorectinc Lamps, W. R. Harrison and P. T. 
Runton, London. 

28,664. Lirtinc Winpow Sasues, D. Fletcher, Bir- 


mingham. 
28,665. HorsgsHoz, H. 8. White and T. Housley, 
Derby. 
28,666. Botte, J. C. Barker, Yorkshire. 
28,667. Mountinos for Bets, W. J. Ginger, Birming- 


ham. 

28,668. VaLves, A. 8. Cartwright, Birmingham. 

28,669. TrrEs, C. H. Taylor, Manchester. 

28,670. Fasric Dresstnc Compounn, E. R. L. Blumer, 

anchester. 

28,671. Traps, C. Stowe, Bradford. 

28,672. THrow1nc Ba ts, T. Sutcliffe, London. 

28,678. VELOCIPEDE GEARING, J. Young.—(X. Gillies, 
‘Australia. ) 

28,674. Motor Tramcars, Sir W. Arrol and G. John- 
ston, Glasgow. 

28, ate Tor for StoprereD Borries, J. Cuthbert, 


ert 
28,676. Cycte Cranks, J. C. P. Perry and P. E. Proud, 
Dublin 


28,677. PNEUMATIC Tires, 8. Hill, Southampton. 

28,678. Penpants for Gas, &c., *Licats, H. Hateley, 
Birmingham. 

28,679. Brakes, G. Walker and A. H. Mitchell, 
London. 

28,680. CLEANING Lamp Cu1myeEvs, F. W. Thomas, New- 
port, Mon. 


ase, Live 1. 


28,681. Setrinc-orF Piczon Traps, J. C: Yr 


28,682. Decotorising Pam O11, J. L. Gar! 
Frye, London. 

28,683. CycLe Stanp, J. H. Field and H. T. Copeland, 
Hudeerstield. . 
28,684. Lamps, A. J. Boult.—(7he C. T. Ham Manu/Jac- 

turing Company, United States. 
28,685. Boots, L. Simpson, London, 


de and 





VOL. 


28,686. Socks, The Wells Co., Ld., and J. Hewitt, 
London. 

28, po Sotperinc Macuines, W. J. and E. Phelps, 

mdon. 

8. Lamp Howpers, G. Byng, London. 

. Boat Launcuer, A. B. Mendelssohn, London. 

. CycLE Frames, W. Fraser, Birmingham. 

. ANNEALING Murr igs, G. Moriss, Birmingham. 

2. Ozong, E. Bert, London. 

. Coke Fume INHALER, 8. Marsh, Eastbourne. 

. Perrectine Toses, R. Chillingworth, London. 

28,695. Huss for WuEgExs, R. Chillingworth, London. 

28,696. CALENDERING Macuings, J. Place, London. 

. Macuiyes for Weicurna, J. Chater, London. 

. ImiraTion STarnrp Grass ENAMEL, H. Sutton, 
London. 

28,699. Suips’ Hatcuways, E. Appleton.—(@. Appleton, 
Algeria.) 

28,700. Grain Brnpers, B. F, Stewart, London. 

28,701. Trunks, E. King, London. 

28,702. Drivine Gear, T. Andrew and ©, L. Garland, 
London. 

28,7038. Sprnnine Macuines, K. Engel, London. 

23°704. Switcues, W. R. and J. J. Rawlings, London. 

28,705. Seats, A. R. Vaughton, London. 

28 706. Tires, R. Green, Loncon. 

a ARTIFICIAL Harr, G. Stehr and J. Effenberger, 

nd 
28, — “Sosstirvrs for Correz, A. J. C. 





Rayson, 


28, 709. a G. Lisle, London. 
28,710. In-soies for Boots, J. L. Carson, London. 
28,711. STEERING Cycxes, J. Duncan, London. 
28,712. Preumatic Tires, H. F. Fairey, Birmingham. 
28,713. Puriryinc Crupe AtconoL, C. Kaulling, 
ndon. 
28,714. Extraction of Gotp, J. B. Torres, London. 
28,715. DentaL Cuairs, A. W. Browne, London. 
28,716. MANuFACTURE of Lace, R. L. and C. W. Birkin, 
London. 
28,717. Tires, 8. C. Davidson, London. 
28,718. Gas Generators T. Hennessy, London. 
28,719. Provectites, C. Y. Wheeler, London. 
28,720. Tires, A. Humberstone, London. 
28,721. Gas, R. G. Leventhorpe, London. 
3,722. Gunenatons, H. R. Bean and H. Ringwood, 


28,728. a Evecrricity Barrerigs, J. Schuil, 
ndon. 

28,724. Drawer Stops, T. B. Vernon, London. 

28,725. Prepayment Gas Meters, W. Webber, 
London. 

28,726. PREVENTING Borr_e RE-FILLiNG, F, T. and J. P. 
Vanstrum, London. 

28,727. Purirication of ALuminium, P. E. Placet, 
London. 

28 728. Furnaces, P E. Placet, London. 

28,729. HorsesHnogs, A. Figge, London. 

28,730. Reparrinc Puncturep Tires, F. 
London. 

28,731. Tires, 8S. C. Davidson, London. 

28,732. WaTeR Vans, J. W. Glover, London. 

28,733. Preumatic TirEs, E. Kohler and F. G. Bate, 


H. Turner, 


mdon. 
28,734. Tires, J. E. Cohen, London. 
28,735. Book Houtpers, W. P. Thompson.—(/hling Bros. 
and Everard, United States.) 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


566,826, Warer-ruse Borers, J. W. Ward, 
Orleans, La.—Filed June 24th, 1896. 

Claim.—(1) In a steam generator, the combination 
of a boiler, a steam drum and a water leg connecting 
the boiler and drum, and provided at a point between 
the boiler and the drum with a superheating tube for 
the passage of flame, smoke, &c., substantially as 
and fe ‘or the purpose set forth. (2) A steam generator 
comprising a casing having a fire-box, a boiler 
arranged in the casing and inclined or canted in the 
direction of its length and having cylinders at its 
opposite ends and two series of water-tubes con- 


New 























necting said cylinders, a horizontal steam drum 
arranged above the boiler, water legs effecting direct 
connection between the cylinders of the boiler and the 
= drum, water tubes connecting the water legs, 

file plates arranged on the lower and upper water 
tubes of the boiler, and on the water tubes between 
the legs, and an uptake communicating with the space 
between the upper baffie-plate and the steam drum, 
substantially as specified. 


566,883. MounTinc EMERY OR OTHER ABRASIVE 
Wueexs, G. I, Alden and M. P. Higgins, Worcester, 
Mass. —Filed January 2nd, 1894. 

Claim.—{1) The metal ring or interlocking strip 
formed with an oblong cross-section disposed oblique 
to the place of its circle; in combination with an 
emery or other abrasive wheel having in its side an 
annular groove that — a circular outwardly- 


forth. (2) In combination with an emery wheel 
having an annular groove in its side, the annular 
grooved supporting collar having its groove face pro. 
vided with holes or recesses /'in and transverse to the 
circle of the groove d, and the confining rirg or strip 


[586,883] 





I formed and adapted for seating in said grooves us 
described, and of ee ided with offset ends or projections 
i that engage in said recesses and render said ring 
non-rotatable in relation to said collar, as set forth. 


566,855. CompiNation Sort anD Harp METAL Pipe 
Coupiine, S. M. Friede, Chicago, 1ll.—Filed Decein- 
ber 16th, 1895. 

Claim.—In a coupling for joining a hard metal pipe 
to the side of a soft metal pipe provided with an 
opening in its side, the combination of two coupling 
members suitably connected to form a collar around 
said soft metal pipe, one of said members being pro- 


586.855. 





vided with means for the attachment ef a hard metal 
pipe and carrying a tube adapted to enter said soft 
metal pipe, through the opening in its side, the sides 
of said tube being cut away to form points for th: 
purpose of supporting the walls of said soft metal 
pipe, substantially as described. 


566,921. Arparatus ror SerarRatTinG METALS, /. 4. 
Mays, London, England.— Filed March 26th, 1894, 

Clain.—{1) In a centrifugal machine for separating 
silver and other metals from molten argentiferous 
lead, the combination of a revoluble vessel, a molten 
menstruum carried thereby, means for feeding the 
material to the vessel in such relation to the men- 
struum as to be forced therethrough by centrifugal 
force. and an eduction pa‘sage or passages through 
which the purified lead passes out, substantially as 
descrit (2) In a centrifugal machine for sepa- 
rating metals from molten argentiferous lead, the 
combination cf a revoluble vessel, a molten menstruum 


[566921] 
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carried thereby, means for feeding the material to the 
vessel in such manner as to be forced through the 
menstruum by centrifugal force, a heating chamber 
at the centre of the v eosel, and eduction pipes leading 
from the vessel, substantially as described. (3) . 


centrifugal se separator, comprising an outer casing, 
menstruum c! ber, a receiver or chamber for the 
lead, a between the casing and menstruum 


chamber ant a central hot air chamber communi- 
cating with the passage between the casing and men- 
struum chamber, substantially as described. 








Epps's CocoA.—GRATEFUL AND Com¥orTING.—“ By 4 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame."— 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Errs anp Co., Ltd., 





facing shoulder, the collar grooved to itely match 
with said wheel, or presenting a circular inwardly- 
facing shoulder, ‘said ring evction occupying a diagonal 
relation between the shoulders in the adjacent sides 
of said collar and wheel, and means for supporting and 
pressing said collar to the wheel, substantially as set 


a ee 
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thi Chemists, London.”—Also makers of 
E ’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being a 
gentle nerve stimulant, supplies the needed energy 





without unduly exciting the system.—[ADvt. 























